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Oo0aacThb NPUMEHECHUA U HOPDMAaTHBHBIC CCHIJIIKH

Hacrosmass nporpamma y4eOHOW JUCHMIUIMHBI YCTAHABJIMBAET MHUHUMAJIbHBIE
TpeOOBaHUS K 3HAHUSIM U YMEHHUSIM 00YUaIOIIErocs U OMPENENsAeT COJCPKAHUE U BUIBI
Y4EOHBIX 3aHSATUNA U OTYETHOCTH.

[Iporpamma npeaHasHayeHa JJIsl MPENojiaBaTesiei, BeIyuuxX JaHHYIO JUCIUIUIMHY, U
oOyuaromuxcs HanpasiieHust ToaArotToBku 29.03.03 — «TexHomorus nmourpapuieckoro u
YIaKOBOYHOT'O TMPOU3BOJCTBA», H3YYAIOUIUX JUCHUIUIMHY «XHUMHYECKUE OCHOBBI
TEXHOJIOTUHU MOJIUTPAPUIECKOT0 U YITAKOBOYHOTO ITPOU3BOJICTBAY.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:

o @denepalbHBIM  TOCYJApPCTBEHHBIM  00pa30BAaTENbHBIM  CTAHJAPTOM IO
HanpaBieHuto noArotoBku 29.03.03 Texwuonoruss mnonurpadguyeckoro u

YIAaKOBOYHOTO TMPOMU3BOJCTBa (ypOBEHb OakajlaBpuara), YTBEPKICHHBIM
npukazoMm MOH P® ot 22 centsa6ps 2017 1. Ne 960;

e (OopazoBarenpHoii mporpammoit 29.03.03 TexHomnorus mnoaurpaduyeckoro u
YIIaKOBOYHOT'O IMPOM3BOACTBA (YPOBEHB OaKkanaBpuara), mpo(uib MOJArOTOBKHA —
«/Ir3aitH ¥ TEXHOJIOTHH CO3/TaHUS BU3YAITHbHOTO KOHTCHTAY;

e Pabounm y4eOHBIM IUJIAHOM YHHBEPCUTETA IO HAIMpPaBICHUIO MOJTOTOBKU
29.03.03 TexHomoruss MOAUTPaPUIECKOr0 W YIAKOBOYHOTO IPOU3BOJCTBA
(ypoBeHnb OakanaBpuara), mpoduiab MOATOTOBKH — «JIM3alilH W TEXHOJIOTHUH
CO37IaHMs BU3YaJIbHOTO KOHTEHTa», roJl Hadasia o0y4yeHust 2025 r.

1. llesin 1 3212494 OCBOEHMSI AU CIUTLIHHBI

K OCHOBHBIM 1EJAM OCBOCHHS JUCHUIUIMHBI «XHWMHYECKUE OCHOBBI TE€XHOJOTUU
noJIUTrPauIECKOTO U YITAKOBOYHOTO MTPOU3BOCTBAY CIIEAYET OTHECTH:

— dopMupoBaHUE Y O0yJarOIIIXCsI LETOCTHOTO €CTECTBEHHOHAYYHOT'O
MUPOBO33PEHUS;

— U3y4YeHHE TEOPETUYECKUX OCHOB HEOPraHUYeCKOW, OOIlei, OpraHuYecKou,
(bU3NYECKON U KOJUTOUTHON XUMUU;

— (hopMHUpPOBaHKE HABBIKOB pa0OThI C XUMUYECKUMH BEIIECTBAMHU.

K ocHOBHBIM 3aga4yamM OCBOEHUSI JUCHUIUIMHBI « XUMHUYECKUE OCHOBBI TEXHOJIOTUH
MOUTPaUIECKOro ¥ YIIaKkOBOYHOTO MPOU3BOJICTBAY CIIETYET OTHECTH:

— OCBOEHHUE OCHOBHBIX (PU3UKO-XUMHUYECKUX METO/I0B aHAJIN3a BEILIECTB;

— (hopMHUpPOBaHKE HABBIKOB Pa0OTHI CO CIIPABOYHON XMMHUYECKOU JIUTEPATypOi;

— MIPUMEHEHUE TEOPETUYECKUX 3HAHWW W TMPAKTUYECKUX HABBIKOB JJISI PEIICHHUS
MPaKTUYECKUX 3a]a4 B OyAay1el mpodecCHOHANbHOMN eI TEIbHOCTH.

B mpomecce wu3yueHUs AMCHUIUIMHBI «XUMHUYECKHE OCHOBBI  TEXHOJIOTHH
NOMUTPahUIECKOT0 W YIAKOBOYHOTO MPOU3BOJACTBA XUMHUYECKUE OCHOBBI TEXHOJIOTHH
NOJIUTPaUIYECKOTO U YIAKOBOYHOTO IMPOM3BOJCTBA» 3aKJIA/bIBAETCA OOIICHAYYHBIN U
npodeccruoHanbHbIil QyHIaMEHT, (HOPMUPYIOTCS OCHOBHBIE MPUEMBbI IMO3HABATEIBHOU
JESTEIbHOCTH.



JIns TEeXHONMOTUYECKOTr0 M MPOEKTHOrO BUJIA JACSATEILHOCTH 3HAHHWE JIUCHUILIAHBI
MO3BOJIIET OOOCHOBAHHO TMOJXOJWTh K  BBIMOJHEHUIO HKCHEPUMEHTAJIbHBIX U
71a00paTOPHBIX UCCIIETIOBAHUM, TOJATOTOBKE TEXHUYECKUX OTYETOB.

2. MecTo nucuuiuinibl B cTpyktype OIl 6akanaBpuara

JlucuuiiniHa «» OTHOCUTCA K MAaTeMaTUYeCKUM U €CTECTBEHHOHAYYHBIM
TUCITUIUTMHAM  0053aTeTbHOM YacTh yd4eOHOTO TUTaHa OCHOBHOW 00pa3oBaTEeIbHOU
porpamMmsbl OakanaBpuara.

HNucuumuna b1.1.11.4 «Xumudeckre OCHOBBI TEXHOJOTUM MOJIUTPAPUUYECKOro U
YIMAaKOBOYHOI'O  MPOU3BOJCTBA»  B3aMMOCBsI3aHA JIOTHYECKHM U COJIEpPIKATEIbHO-
METOJUYECKH CO CIEAYIOIUMH AUCITUIUIMHAMHU U MpakTukamu yyeonoro miana OOIT:

B uacmu 6noxa b1.1:
— «be30macHOCTh )KU3HEAEATETBHOCTI;
— «Pu3nKa KOHJAEHCUPOBAHHOTO COCTOSTHUS»;

— «OCHOBBI MOTUTPAPUIECKOTO U YITAKOBOYHOTO TIPOU3BOJICTBAY;

— «O01ee MaTepraIOBEICHUEY;
B uacmu 6n10oxa B1.2:

— «Texnonoruu coznanus NPOAYKIIMHU MOJTUTpadhUIECKUMH CIIOCOOaAMI;
— «MarepuanoBeaeHe NOJIUTPaAPUIECKOTO U YITAKOBOYHOT'O ITPOU3BOJICTBAY.

3. IlepeyeHb NVIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHUS M0 JUCHUILTIMHE (MOYJII0),
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJibTATAMHU OCBOEHUsI 00pa30BaTeIbLHOM
NMPorpamMMmblI

B pesynbrare OCBOCHHS JUCHUIUIMHBI «XHWMHYECKHE OCHOBBI TEXHOJIOTHHU
MOUTpaUIECKOro M YIMaKOBOYHOTO IIPOM3BOJICTBA» Yy OOYUYarOIIUXCS (HOPMHUPYIOTCS
CICAYIOIINE KOMIIETCHIIMA W JOJDKHBI OBITh JOCTHTHYTHI CIEAYIOIIHE PE3yIbTaThl
oOy4eHwHsI KakK dTar (GOPMUPOBAHKS COOTBETCTBYIONUX KOMIIETEHITU:

B pe3yabTare ocBoeHusl
Kon o0pa3oBaTeJbLHOI IlepedyeHb NJIAHMPYEMBIX Pe3yJIbTATOB

KOMIIETCHIIMH | MPOrpaMMBbl 00y4Yarommiics 00y4eHuUs! 10 JUCHUIIMHE

HO0JIZKeH 00J1a1aTh

CHOCOOHOCTBIO NPUMCHATDL | MOIIK-1.1 IlpuMensier MaTeMaTHIECKAE METOIBI

OIIK-1 €CTECTBEHHOHAYYHBIE U JUISL pELLICHNS] HH)KECHEPHBIX 33724, aHAJIU3UPYET U
WHTEPIPETUPYET MATEMATHIECKUE MOCITH

ObIIeHHKEHEPHEIC (PU3NUECKUX MPOLIECCOB H TEXHUUYECKHX CHCTEM
SHAHW, MCTOBI NOIIK-1.2 Aranu3upyeT NaHHbBIE, BBIABIISICT
MaTEMAaTUYECKOTO aHAIM3a | 3aKOHOMEPHOCTH, JIeTaeT 000CHOBAHHBIE BHIBOIBI
A MOJEIUPOBAHUS B NOIIK-1.3 Kputndecku u3MepsieT pe3yabTaTbl
0BIACTH pacyeToB U OIIEHOK, BHOCUT KOPPEKTHPOBKH;

. aJanTUpyeT TeOpeTUIEeCKUe 3HAHUS JJIs PEIICHUS
npodeccroHanbHoN KOHKPETHBIX MHKEHEPHBIX 3a/1a4
JESITEIIbHOCTH NOIIK-1.4 Co3naet MOJeNbHBIC PEIICHUS 3a/1a4

HWHKCHCPHOI'O TBOPYCCTBA




4. CTpyKTYypa M coiep:KaHue QU CUUILIUHbI

OO0mast TpyJOEMKOCTh JUCIUIUIMHBI COCTaBISeT 9 3a4eTHBIX EAUHUI], T.C.
324 akagemudeckux yaca (u3 HuX 152 yaca — camocTosiTeIbHas padoTa 00yJaroIInXcs).

Paznmensl muctuminHbl «XWMHUYECKHE OCHOBBI TEXHOJIOTUU MOJUTPaPUUECKOTO |
YIaKOBOYHOTO MPOU3BOJICTBAY» M3YUYAIOTCS Ha IIEPBOM M BTOPOM Kypcax.

Ha nepBom kypce B mepBOM ceMmecTpe BblaenseTcs 3 3a4eTHble €auHUIlbI, T.e. 108
aKaJeMuyeckux 4daca (u3 Hux 44 yacoB — caMOCTOsTeNbHas paboTa oOydarommxcs), BO
BTOPOM ceMecTpe — 3 3aueTHble equHuIlbL, T.€. 108 akanemudeckux yacoB (13 HUX 54 yaca
— caMmocTosiTeNbHas pabora oOyuaromuxcs). Ha BTopoM Kypce B TpeTbeM ceMecTpe
BeIIeNAeTCa 3 3adeTHble eauHMIbl, T.c. 108 akagemmueckmx daca (M3 HHX 54 daca —
caMoCTOATeNbHas paboTa 00yJaronuxcs),

IlepBblii cemecTp: nekiuu — 1 yac B Hegento (18 vaca), maboparopHbie paboThl — 3
yaca B HeJento (48 yacoB), popma KOHTPOJIS — IK3AMEH.

Bropoii cemectp: nexuun — 1 yac B Henento (18 vacoB), mabopatopHbie paboOThl — 2
yaca B Hejento (36 yacoB), popma KOHTPOJIS — 3a4eT.

Tpertuii cemectp: nekuuu — 1 yac B Hepemnio (16 yacoB), mabopaTopHbie pabOTHI — 2
yaca B HeJento (36 yacoB), popma KOHTPOJIS — IK3AMEH.

CtpykTypa W coOAepXaHUE AUCIUIUIMHBI «XUMHUYECKHE OCHOBBI TEXHOJOTHUU
noJaurpauyeckoro M YMaKOBOYHOTO TPOM3BOACTBA» MO CpPOKaM M BUAAM pabOThI
otpaxkeHsl B [Ipuiioxennn 1.

Coaep:xanue pa3ie/ioB TUCUUILIMHBI

NEPBBIU CEMECTP

Pa3znes 1. O0mias u HeopraHu4eckKas XuMus

Tema 1. BBenenne. Kitaccbl XuMHu4ecKuX coeMHEHUI

Mecto xumui B psity pyHAaMeHTalbHbIX HayK. [Ipeamer u 3agaun xumun. Baxkneinme
KJIAaCChI M HOMEHKJIaTypa Heopranudeckux BemecTtB. [Ipocteie BemectBa. CIlIOKHBIE
BemecTBa. OKcuapl. [ MaApoKCcHabl: OCHOBaHUSI, KUCIOTHI, aM(poTepHbie THaApOoKcHabl. Comu.
bunapHbie coenHEHUs.

Tema 2. CTpoeHue aToMa U NEPUHOAMYECCKHUI 3aKOH

Crexnomerpuueckue 3aKkoHbl. COBPEMEHHOE COCTOSIHUE ATOMHO-MOJEKYJISIPHON
TEOPUU. 3aKOHBI COXpaHEHHs. B3auMOCBSI3b MacChl U SJHEPTUU.

CocraB atomoB. KoprycKyisipHO-BOJIHOBOM Ayanu3m. YpaBHeHue llnanka. ['mnoresa
ne  bpoinna.  KBaHToBomexaHuyeckas ~ Teopuss ~ cTpoeHus — atoma.  [IpuHnmn
HeomnpeAeneHHOCTH. BoiHoBoe ypaBHeHue. KBaHTOBble unciia. @opma TI'paHUYHOU
MOBEPXHOCTHU JIEKTPOHHOM TUIOTHOCTH IS S-, p-, d- u f-atomubIx opOutanei. [Ipuniun
[Taynu. [TpaBuno XyHzaa. D1E€KTPOHHOE CTPOCHUE aTOMOB AJIEMEHTOB.

[Iepuonnueckuit 3aKoH W nepuoauueckas cucrema sinemeHtoB .M. Menzaeneena.
Crpykrypa U (opMBbl NEPUOAUYECKON CUCTEMBI U UX CBA3b C JIEKTPOHHBIM CTPOECHUEM
aTOMOB. $-, p-, d- u f-3nemenTsl. [leproanyueckue n HeMEPHUOJUIECKHE CBOMCTBA JIEMEHTOB.

Tema 3. XumMnueckas CBA3b



Ctpoenue u cBoiicTBa BeliecTBa. TuIbl XuMuyeckoit cBsi3u. KoBanentHas (ToisipHast
Y HEeMoJsipHas CBs3b). OCHOBHBIE XapaKTEPUCTUKU KOBAJICHTHOM CBSI3H.

Meton BanenTtHbIX cBsizeid (MBC). Curma- u nu-cBsizu. ['ubpuan3amms aTOMHBIX
opOuTanei.

Meton monexynspubix opoutaneit (MO JIKAO). Cs3biBaromue U pa3phIXJsSIoNnie
MOJIEKYJISIpHBIE OpOUTaIu. DIEKTPOHHOE CTPOEHUE JIBYXaTOMHBIX MOJIKYIIL.

XapakTepUCTUKU B3aMMOJICMCTBYIOIIUX aTOMOB: IMOTEHIMA MOHU3ALNH, CPOJCTBO K
AJEKTPOHY, JJIEKTPOOTPULIATENBHOCTh. OHHAas CBSI3b Kak TMPENENIbHBIN  Clly4yau
KOBAJICHTHOM TIOJISIPHOM CBSI3HU.

JIOHOpHO-aKIENTOPHBIN MeXaHU3M 00pa30BaHUs KOBAJIEHTHOM CBA3H.

Kommnekcubie coequHeHus. TUMYHbIe KOMIUIEKCOOOpa30BaTeNy U JUranibl. MoHO-
U TOJIUJICHTATHBIE JIMTaHAbL. XeJaTHble KOMIUIEKCHL. F30Mepus KOMIUIEKCHBIX
coenuuenuii. Krnaccudukanms w  HOMEHKIaTypa  KOMIUIEKCHBIX — COEIMHEHUM.
Jlncconuanust KOMIJIEKCHBIX coeAuHEeHUH. KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO HOHA.
IIprumeHeHne KOMIIJIEKCHBIX COEUHECHU .

[lepexomuble MeTamwibl. Teopusi KpUCTALIMYECKOrO moyis. HU3KOCHIMHOBBIE W
BBICOKOCTIMHOBBIC KOMIUICKCHI. OJHEPrHs CTAa0WIM3Alii KPUCTAUITUYECKAM TIOJIEM.
OKpacka KOMIUIEKCOB.

Bonoponnast cBsizb. Metannuyeckas CBs3b. ATIpPEraTHOE€ COCTOSHUE BENIECTBA:
TBEpIOE, JKUJKOe, razoobOpazHoe. Kpucrammmueckoe u  aMOppHOE COCTOSHHS.
Kpucrajnmnueckue pemeTku U JIEMEHTApHBIE STYEUKHA. XapaKTEPUCTUKH AJIEMEHTAPHON
A4eUKU. TUIBI KPUCTAIUIOB N0 BUAY XHUMHYECKOW CBSI3M MEXAY CTPYKTYPHBIMHU
eauHuuaMu. JKuakue KpucTasuibl.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH TMPOTEKAHMS XHMHYECKHX peaKuui
JHepreTuKa W HANpaBJeHHEe XHMHYECKHX Mpoueccos. [loHarre o xuMuueckon
TepMoauHaMuKe. TeroBbie 2PHEeKThl XUMUYECKUX PEaKIUid. IK30- U IHAOTEPMUUIECKUE
peakunu. HanpasieHne caMOINpOr3BOJIBHOTO MTPOTEKAHNSI XUMAYECKUX PEAKIIUM.
XuMuyeckassi KHHeTHKAa. XHMHYecKOe paBHoBecHe. CKOpPOCTh XUMHUYECKOU
peakiuu. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOM pEAKIUH OT KOHILIEHTPALMHU. 3aKOH
JIEHCTBUA Macc.
3aBUCUMOCTBH CKOPOCTH peakiuu oT Temmeparypsl. [IpaBuno Bant-T'odda. Dueprus
aKTUBAlUK Y paBHEHUE AppeHuyca. XUMUYECKHE PEAKIIUU B T€TEPOTe€HHBIX CUCTEMAaX.
OOpatuMble W HeOOpaTHMbIe peakmuu. XuMmMudeckoe paBHoBecue. KoHcraHTa
XUMHUYECKOro paBHOBecus. CMelenne xumuueckoro paBHoBecus. [Ipunnun Jle [Hlarenbe.
I'eTeporenHoe paBHOBECHE.

Tema S. PacTBopbI

Mexanu3m o0pa3oBaHMs paCTBOPOB U UX KIIaCCU(PUKALIUSL.

Uctunnbie pactBopbl. OOmme cpoiicTBa pacTtBopoB. PactBopumocTh. CrocoObl
BBIpaKEHUS KOHIIEHTPAIlUU PACTBOPOB.

PacTBOPBI-31EKTPOIUTEL. DIEKTPOJIUTHYECKAST TUCCOLMALMS B BOJHBIX PAacTBOPAX.
CunpHple U cnabble 37eKTpoiuThl. KOHCTaHTa W CTENEHb OUCCOLMALUU CIadoro
AIIEKTPOJINTA.

3akoH pazOamieHuss OctBanbia. Teopus CHIBHBIX JJIEKTPOIUTOB. AKTUBHOCTH U
kod(hurmenT aktuBHOCTH. MOoHHAsS cuita pacTBOpa.



HNonnoe npoussenenue Boabl. Bomoponusiii nokasarens pH. Pacuer pH cuinbHBIX 1
ci1a0bIX KUCTOT U ocHOBaHMil. MeTonbl onpenenenust pH. byepusie pactBopsl. ['uaponus
comei. KoHcranta u creneHp rugponusa. TpyAHOPAaCTBOPUMBIE —DIEKTPOJIATHI.
PaBHOBecue ocanok — pacteop. [IponsseneHne pacTBOPUMOCTH.

Tema 6. OKHCJIUTEJIbHO-BOCCTAHOBHUTEJIbHbIE PeAKHUN. JIEKTPOXMMHUYECKHE
Npouecchl

OKUCITUTENbHO-BOCCTAHOBUTENBHBIE peakiunu. CTeneHb OKHCIeHUA. Baxneinmue
OKHCJIUTEIU U BOCCTAHOBUTEH.

YpaBHeHne HepHcra. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN MOTEHIMAIL.
Hamnpapnenue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

OJIEKTPOJIHBIA  mOoTeHuMan. Psa  HanpsbkeHuil. [albBaHWYECKHME  DJIEMEHTHI.
DIEKTPOABIKYILASA CHIIA. DIEKTPOJIN3 KAaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MPOLIECC.
DIEKTPOIU3 BOJHBIX PACTBOPOB U PaCILIaBOB COJIEH.

Pa3gen 2. Xumus 3J1eMeHTOB

Tema 1. Xumus s-3J1eMeHTOB

Boxopoa. Mecro Bomopoma B Iepuoadueckor cucreMe. HM3oromsl Bomopona.
AToMapHblii M MOJIEKYJApHBIM Bogopona. CrnocoObl mojydyeHus, (U3HYECKUE U
XUMUYECKHE cBoMcTBa Bogopoaa. [ mapunsl. Boma. [lepokcun Bogopona.

JuaeMeHThl rjaaBHoil nmoarpynnsl I rpymnel. Illenounsie meramisl. Baxkneimme
COEIMHEHUS C BOJIOPOIOM, KUCIOpOoAOoM. OKCHIbI, TEPOKCUJIBI U HAIIEPOKCHIBI.

JuaeMenThl raasHoil moarpynnsl Il rpynmbi. bepwiuii. Oxcun, ruapoKcui, ux
CBOMCTBA W moistydyeHue. ['maponus coner. Marauii. [lonydyeHue u CBOMCTBA OKCUIA U
rugpokcuaa. lllenounozemenvHble 3meMeHThl. [lonydeHne W CBOWCTBA OKCHIOB H
TUIPOKCUIOB KaJIbIUs, CTPOHIIUS U Oapwsl.

Tema 2. XuMus p-371eMeHTOB

DuiemeHnTsl ri1aBHoi noarpynnbl VII rpynnel. I'anorensl. O0mias xapakTepucTuka
raJioreHOB (HAXOXJEHUE B MPUPOJE, CTPOCHUE ATOMOB, CTEIEHU OKHUCIICHUS, METOJIbI
MoJyuyeHus!, PU3NUYECKUEe U XMMHUYECKHE CBOMCTBa). [IpuMeHeHne MpOCThIX BEIECTB U
COEIMHEHNH TaJOT€HOB.

JuieMeHTHl riaaBHO  moarpynnbl VI rpynmsl.  Xaabkorewbl.  OOmias
XapaKTEepUCTHUKA XaJbKOT€HOB, aJNIOTponus XajabkoreHoB. Kucnopona. CtpoeHue atoma u
MOJIEKYJIbI, TIOJYYEHUE U CBOMCTBA KUcI0opoaa. O30H, €ero mojiydyeHue U OMOJIOrndYecKas
posb. Cepa. CepoBojopoaHas KucioTa, cyiabuasl. ITomyueHne m CBOWCTBA OKCHIOB
cepol. Kucnoponnsie xkucnotel cepbl. Cynbdartsl, ux cBoiicTBa. CeleH W TELTyp Kak
aHaJyioru cepsl. [IpakTryeckoe NPUMEHEHUE XaJIbKOTE€HOB U UX COCIMHEHHM.

DJIeMeHThI IJIABHOM MOArpyNIbI V rpynnbl

OO6m1ast XxapaKTEpUCTHKA 3JIEMEHTOB MOATPYIIIIBI.

A3or. Hutpuael. buonornueckas ponb azora. Comu amMmonwus. Okcuabl a3oTa,
CTPOEHHUE, MOJIYyYCHUE U XUMHUYECKUE CBOMCTBA. A30TUCTasl KUCJIOTA, €€ OKUCIUTEIIbHO-
BOCCTAHOBUTEIbHAA aKTUBHOCTb. HUTpUTHI. A30THasi KUCIOTA, MOJYYEHUE U CBOWCTBA,
B3aMMOJICUCTBUE C MeETaulaMHM M HeMmeTaijamu. Hwutpatel. A30THBIE yIOOpeHHs.
[IpumeHeHue a30Ta U €ro COeUHEHUN.



®ochop. Kpucrammmueckue moaudukanuu dochopa. Coenunenus docdopa ¢
MetalaMu U Hemetaiuiamu. Oxcunbl  dochopa. DochopHbie KHUCIOTH, UX COJIH.
[Ipumenenue docdopa u ero coenuneHnii. CpaBHUTENIbHAS XapaKTEPUCTHUKA COCTUHEHUM
azota 1 Gpocdopa. DIeMEHThI MOATPYIIHI MBIIIbSIKA.

JIeMeHThI IJ1aBHOM noArpynnsl IV rpynnsl

Yraepoa. @opmbl CylIECTBOBaHHS MOPOCTOrO  BemiecTtBa. Heopranuueckue
coenuHeHus yriaepoga. CrnocoOHOCTh aTOMOB yriepoia oOOpa3OBbIBATH ILENHBIE U
HUKINYECKUE CTPYKTYPHI.

Kpemnuuii. CoeiuHeHUsI ¢ KHCJIOPOJOM M BOJOPOAOM. ['aloreHuzibl KpeMHUs, UX
npuMeHeHue. KpeMHHeBble KHUCIOTHI, MX COiM. ['maponu3 cuinukatoB. CUIMKATHl B
npupoze. [louarue o HeopraHM4ECKUX MoJIuMepax.

DyieMeHThI moArpynnbl repmanus. OnoBo. CBunen. du3nyeckue U XUMUUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB U UX COCIMHEHUI.

DuieMeHThI rJ1aBHOI noArpynnsi 1 rpynnsi

Bop. DnexktponHas ctpykrypa aroma. CoeauHeHus ©Oopa C  KUCIOPOAOM,
rajioreHaMu, BoJI0poioM. BopHbIe KUCIOTHI U UX COJIU.

Amomunnii. CoequHEHUs C TrajlloreHaMu, KuciopogoM. OKCUI M TUAPOKCUL
ATIOMUHUSA, UX XUMUYecKHe cBoiicTBa. Conu antoMuHud. ['uaponus conei antoMuHuUA.

Hoarpynna reaus. biaropoansie razpl. CoBpeMeHHask XapaKTEPUCTUKA JIEMEHTOB

MIOATPYIIIIBI.

Tema 3. Xumus d-31emMeHTOB

Xumus nepexoaHbIx 3jeMeHTOB (d-djieMeHTOB). PU3MUYECKHE CBOMCTBA MPOCTHIX
BemecTB. CTENeHU OKUCIEHUS. 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB IMTPOCTHIX BELIECTB
M COeAVMHEHWH B Iepuojax M rpynnax. llepexomneie  3ieMeHTBI  Kak
KoMIuieKcooOpazoBaTenu. (OO030p XUMHUM TEPEXOAHBIX DSJIEMEHTOB IO TPYIIIaM.
[Toarpynna ckanausa. Iloarpynna turana u BaHagud. [loarpynma xpoma. Iloarpynma
Mapranua. OnemeHTbl VIII rpynmel. OneMeHTBI NOATPYNNbl MEAM M LUHKA.
PannoakTuBHBIE 3JIEMEHTBI.

Pa3nen 3. AHaauTnueckas XuMHs

Tema 1. KavectBennnlii anamm3. Krnaccudukamus wmeromoB anamuza. Croco6
BBINIOJIHEHUS AHAIUTUYECKUX peakuuid. Kiiaccudukanus aHamuTUYECKUX pPeaKUuu.
JpoOHbBIil U cUCTEeMHBIM aHanu3. Pa3zeneHue KaTMOHOB U aHMOHOB HAa aHAJIUTHYECKUE

TPYIIIIbL.
Tema 2. KoanyecTBeHHBINH aHAaU3. MeTOIBI KOJIMUYECTBEHHOTO aHAIN3a. XUMHUUYECKHE
METOJbI aHANIN3a. TUTPUMETPUUECKUIN METO]T aHAIN3a. 3aKOH Y9KBUBAJIEHTHOCTU. METO b

YCTAHOBJICHHA TOYCK OJSKBHBAJICHTHOCTH. KucnotHo-ocHOBHOE THUTPOBAHHUC. KpI/IBBIe
THUTPOBAHMU.

BTOPOU CEMECTP

Pa3z[e.11 1. OcHoOBHbIe NOHSATHS XHMHYECKHX nmpoueccoB M MXx CBA3bL C
TEXHOJOTHYCCKUMHU IMpomecCaMu B nonnrpa([)ml



OCHOBBI XHUMMYECKHX MTPOLECCOB HA TPUMEPE OpraHNYeCcKON XxuMuH. [Ipumenenne
XUMHUYECKUX MPOLECCOB C YYACTUEM OPraHUYECKUX COECIMHEHUN B MONUrpaduu.

Knaccudukanus coeMHEHUN MO CTPOCHUIO YIJIEPOJHOTO CKeleTa (psAibl) U IO
byHKIMOHaNbHBIM TpynmaMm  (kiaccel). [lpuumHBl MHOrOOOpa3usi OpraHMYEeCcKHX
COCIUHCHUM.

Tunel XMMHYECKMX CBS3€M B COEOUHEHUSIX: KOBAJIEGHTHAs (MOJspHAs U
HEMNOJISIpHAsA), WOHHAsg M KOOPAWMHALMOHHAS. OJEKTPOOTPULATEIBHOCTH aTOMOB U
WMHIYKIMOHHBINA 3D PEKT.

Tunel pa3ppiBa KOBaJEHTHOW CBSI3U (T€TEPOJUTUUYECKUNA M TOMOJMTHYECKHUI) U
XapakTep oOOpa3ylIuxcsi Mnpu HSTOM dYactull (MOHBI W paaukainel). I[lonsarue
HYKJI€O(UIbHBIX U ANEKTPOPUIbHBIX YACTHIL.

Krnaccudukanus XUMHUYECKUX peakLuil 10 XapakTepy MpeBpalleHui (3aMelieHMs,
IIPUCOEINHEHHUS], PACIICTUICHHUS], IEPErPYyIIIUPOBKH).

Paszgea 2. YriaeBogopoasbl

Tema 1. HacblleHHbIe YI1€BOAOPOABbI (AJIKAHBI)

['omosiornueckuii psii NMPENENbHBIX YIJIEBOAOPOAOB. lloHATHE CTPYyKTYypHOU
U30MEpUHU.

[IpaBuna HOMEHKIIATYpPBHI AIKAHOB. DJIEKTPOHHOE CTPOEHUE METaHa, G-CBS3b U
HOHSATHE KOH(pOpMaLU.

®duznyeckue cBoiicTBa ankaHoB. CrocoObl TOMy4YeHHsS. XWMUYECKHE CBOMCTBA
QJIKAaHOB: PEaKLMH paACLICIUICHUA M 3ameuieHus. MexXaHu3M peakluu paJuKaaibHOIO
3aMelIeHUs IS aJIKaHOB.

[IpumeneHue alkaHoOB B monurpaduu.

Tema 2. ITHJIEHOBBIE YTI€BOAOPOABI (AJTKEHbI)

['omonornueckuit psaa. HW3omepus no Tumy yriaepoaHOTO CKeleTta U 10
MECTOMOJIOKEHUIO ABOMHOM cBA3U. HomeHknaTypa.

DNEKTPOHHOE CTPOCHHE ITHIICHA, TT-CBS3h M PEAKIIMOHHAS CIIOCOOHOCTH aJIKEHOB.

Croco6p1  momydyeHusi ankeHoB. [IpaBwiio 3aiinieBa. ®Dusndeckue CBOKCTBA.
XUMUYECKHE  CBOMCTBA  QJIKEHOB: PEAKIMM  OKHUCJICHUS, TPUCOCIUHCHUS U
MOJIUTIPUCOEAUHEHUSI. MeXaHu3M pPEeaKIUu AIEKTPOOUIBHOTO MPUCOCIUHEHUS ISt
ankeHoB. IIpaBuno  MapkoBHMKOBa. MeXaHU3Mbl  peakUuMyd  IOJUMEpU3ALUU
(pamuKanbHBINA U MOHHBIN).

[TonyuyeHne NOMMATUIICHA, TOJUITPONWIIEHA U APYTUX NOIUMEPOB. VX nprumeHeHne
B nosirpaduu U yrmakoBKe.

/IneHOBbBIE YTJI€BOAOPOAbI (AJIKATHEHbI)

JveHoBbIE  YTIEBOJOPOJBI: C  CONPSKEHHBIMH, KyMYJIUPOBaHHBIMU U
M30JIMPOBAHHBIMU JIBOMHBIMU CBSI3sIMU. OCOOEHHOCTU CTPOEHHUS COMPSIKEHHBIX JTUEHOB,
ekt conpsKeHus.

Oco0eHHOCTH XUMUYECKUX CBOMCTB COMPSIKEHHBIX TUEHOB. [lolyueHrue kayuyyKkoB
u pe3uH. [I[pumenenue B moaurpadum.

Tema 3. AleTnJIeHOBBIE YIJIEBOJAOPOAbI (AJIKUHBI)



l'omomornuecknii psiA, NOpaBuWia HOMEHKIATYypbl. [M3oMepus 1O CTPOECHUIO
YIJIEPOAHOTO CKEJIETA U IO MECTONOJIOKEHUIO KPATHOM CBSI3U.

CrniocoObl mosnyuenus ankuHOB. duzmyeckue cBoilcTBA. XHUMHYECKHUE CBOMCTBA:
pEeaKkuy IPUCOEIUHEHNUS U [IUKIIONIPUCOEANHEHNS, OKUCIICHU U 3amenieHus. [lonyuenne
ITOJIMBUHMJIALIETATA, ITOJIMBUHWJIOBOTO CIIUpTAa, NOJIMBUHWIXJIOPU/IA,
MOJIMAKPUIOHUTpUIIA, OEH3071a, XJIOPOIPEHOBOT0 Kayuyka. [[pumenenue B noaurpaduu u
JIPYTUX 00NaCTSIX.

Tema 4. ApomaTnueckue yriaeBoaopoabl (ApeHbl)

Knaccudukanus apomMaTH4ecKuX CoeIMHEeHH. beH30m M 0COOEHHOCTH €ero
ANEKTPOHHOTO cTpoeHus. Kpurepun apomatnuHocTu. M30Mepusi 1 HOMEHKJIATypa apeHoB.

Crnioco0s! nomyuyeHusi. Pu3nyeckue CBONCTBA.

XVAMHUYECKHE CBOWMCTBA apOMATHUYECKUX YTJIIEBOAOPOJIOB: PEAKLIUU OKHUCICHHS U
3aMELICHMUSL.

[IpaBuna opueHTaLMK B pOMATHYECKOM SIIPE.

[TpuMeHeHrne apoMaTUYECKUX YTIIEBOIOPOAOB B IOIUTrpaduu.

Pazgesn 3. ®DyHKUMOHAJBbHbIC IPOU3BOAHBIC YIJICBOAOPOA0B

Tema 1. Couprsel. Onpegenenne knacca. Kraccudukamus mo — Tumy
YIJIEBOJOPOJHOrO pajukaia u no koiuunduectsy OH-rpynn. M3omepus 1 HOMEHKIIATypa.

CrniocoObl nosyuenusi. Ban-nep-BaanbcoBbl B3aUMOJEHCTBUSA, BOAOPOIHAS CBSI3b B
CIOUPTAX U UX BIUSIHUE HA PU3NYECKHUE CBOWCTBA.

XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, 00pa30BaHME MPOCTHIX U CIOAKHBIX
3¢upoB, peakuuu 3amenieHuss OH-rpymel, peakiuym OKUCICHHUS.

[IprMeHeHre HaChIIEHHBIX OJJHOATOMHBIX CIIUPTOB B MOJIUTpaduu.

HenacpblleHHbIe, MHOT0ATOMHBbIE CIMPThI. HeHaChIIEHHbIE CIUPTHI, U30MEPHUS
1 HOMeHKIaTypa. Kero-eHosbHas TayTomMepus.

MHOT0aTOMHBIE CIUPTHI, 0COOCHHOCTH XUMUYECKUX CBOUCTB. Mcronb3oBanue 1is
MOJTyYEHUs TOINIPHUPOB, ATTKUTHBIX CMOJI, TOJUYPETaHOB U JIp. [IpuMeHeHne yka3aHHbBIX
MOJIUMEPOB B TNOJUrpauu B KayeCTBE CBS3YIOIIUX B COCTaBE KpacoK, KIIEEB,
pacTBOPUTENIEH U JIP.

Tema 2. ®@eHosibl. OCHOBHBIE TIPEJCTABUTENIN OJIHO- U MHOTOATOMHBIX (DEHOJIOB.
CriocoObl monyueHus U XUMHYeCcKue cBoiicTBa. Mcmonb3oBanue (HEHOJIOB ISl CHHTE3a
dbenonoGopmManbACTUIHBIX  OJMUTOMEPOB, KpacuTelel W  MUTMEHTOB  JU- U
TpUdEHUIMETAHOBOTO psiyia. [Ipumenenne »Tux coeqMHEHU# B mourpaduu.

Tema 3. Aabaeruabl W KeTOHbI (0OKcocoeauHeHusi). OrmnpeneneHue Kiacca.
N3omepuss u HoMeHknarypa. OCHOBHbIE CHOCOOBI IOJYYEHUS OKCOCOEIUHEHUM
(TMOpoaM30M  IUTAJOTEHIPOU3BOJHBIX  YIJIE€BOJOPOJOB,  OKHUCIEHHUEM  CIHMPTOB,
MUPOJIU30M COJIe KapOOHOBBIX KUCIIOT H JIp.).

XYWMHUYECKHE CBOMCTBA: pPEAKIUU OKHUCICHHS, MPUCOCAUHEHUS, KOHACHCAIIUH,
3aMENIEHUs O-YTJIEPOJHOTO aTOMa.

HeHacplllleHHbIE U apOMATUYECKUE aTIbJETUAbI U KETOHBI.



[IpuMeHeHre abIeTHAOB U KETOHOB B MOJIUTPa(UU B KAUECTBE PACTBOPUTEIIEH, A
TaKXKe JJI1 NOJIYYeHUs] Kpacureneid au- U TpU(PEHUIMETAHOBOIO psila, CBI3YIOLIUX B
COCTaB€ MEYaTHBIX KPACOK U JIp.

Tema 4. Kap6onoBbie kucaoTbl. Kiaccudukaius (HaChIleHHbIC, HCHACBIIIICHHBIC
Y apOMaTUYECKUE; OJIHO-, IBYX- © MHOTOOCHOBHBIE), U30MEpHUs 1 HOMEHKJIATypa.

CrnocoObl TOJYYEHHMS: OKHUCIUTEIBHON JIECTPYKIIMEH aJIkaHOB M AJIKECHOB,
OKHCJICHUEM MEPBUYHBIX CIUPTOB U aJbJETUA0B, TUAPOIU30M TPUTATOTEHIIPOU3BOAHBIX
YTJIEBOJOPOOB.

XUMUYECKHE CBONCTBA: KUCIOTHBIE CBOMCTBa; 00pa3oBaHUE CIOKHBIX 3(PUPOB,
aHTUAPUJIOB, aMHUJIOB, HUTPUJIOB U Jp. [IpuMeHeHue clioxkHbIX 3PUpoB U MoIudGUpPOB B
nosimrpaduu.

OtnenpHbIe PEICTaBUTENH 0, 3-HEHACHIIIIEHHBIX, aPOMATHYECKUX U JIBYXOCHOBHBIX
kapOoHOBBIX kuci0T. Homenknarypa. CriocoOsl moyueHus. OcCOOEHHOCTH CTPOCHHS H
XMMHUYECKHE CBOMCTBA.

[Tomy4yeHune monmMepoB Ha OCHOBE O, 3-HEHACKHIIIICHHBIX KAPOOHOBBIX KUCIIOT.

Hcnonp30BaHrne HEHACHIIIECHHBIX KUCIOT B (POPMHBIX MPOIECCaX U ISl TIOTyICHHUS
JIAKOB U Kpacok Y D-0TBEpKIACHHUS.

[IpumeHeHne apoMaTHYECKUX KapOOHOBBIX KUCIOT B CHHTE3€ IUIACTU(UKATOPOB,
o3 (pUPOB, KpacuTeNei.

Tema 5. ZKupsl n maciaa. Onpezaenenue kiacca. CoctaB u puznueckue CBOMCTBA
AKUPOB PACTUTEIBHOTO (MAaCeI) U AKUBOTHOTO MPOUCXOKICHUSI.

[{enounoM rUAPOIU3 )KUPOB (MIOTYUECHUE MBLIA).

BrichIxaromue 1 HeBbICHIXaroIue Macia (oaHoe ynuciio). ['uaporeHnusanus Macel.
MexaHu3M OKUCIUTENbHON ouMepu3anuu Macen. Onudbl 1 CHKKaTHBBI.

[Tony4yenue cuHTEeTHYECKUX ONU(D MoaudUKanMend aTKUIHBIX CMOJ MacjamMu
PaCTUTENBHOTO MpoucXoxaeHus. [I[pumMenenne B moaurpadum.

Tema 6. YraeBoasl. Knaccudpukanus. UcTouHNKN TOTy4YeHUS.

Ctpoenue MmoHocaxapu10B Ha mpuMepe D-riroko3bl u D-dpykTossl. [{ukio- nenxas
tayTomepus, hopmyiel Gumepa u Xeyopca.

XUMHUYECKHE CBOMCTBa MOHOCAXapHJA0B KaK MHOTOATOMHBIX albJErUu0- U KETO-
CIIUPTOB: 00Opa30BaHME MPOCTHIX U CIOXKHBIX A(PUPOB, OKUCICHUE U BOCCTAHOBJICHHE
(momyuyenue D-copbuta), oOpazoBaHue caxapaToB. [ THKO3UIHAS CBS3b.

BoccranaBnuBaronime M HEBOCCTaHABIMBAIolue aAucaxapuibl. (OcoOeHHOCTH
TJIMKO3UIHOM CBSI3U. XMMHUYECKHUE CBOMCTBA.

[Tonucaxapuasl. Kpaxman. CTpoeHre MOJEKYJ, COCTaB, XUMUUECKUE CBOMCTBA U
MpUMEHEHHE B moiurpaduu Kpaxmaia W TPOAYKTOB €ro YacTUYHOTO THIPOJIN3a
(IEKCTpUHOB).

Hemmono3a. Ctpoenne wmonekysl. Du3ndyeckue ¢W XUMHUYECKUE CBOWCTBA.
[TIpon3BOIHBIE WEJUTIONIO3BI: MIEToYHasA 1esutosio3a, Na-KMILI; HuTpatsel, amneratsl u
KCaHTOTEHATHI LIEJITI0JI03bl. X TpUMEHEeHHE B MOUTpaduu U yIaKkoBKe.



Tema 7. A3sorcomepxkamue coeauHeHusi. HwutpocoenuHeHwus, HUTPUIIBI,
M30LMaHAThl, AMUHOKHUCIIOTBl. DJIEKTPOHHOE CTPOEHUE HUTPOTPYMIbl, HW30LIMAHATHOM,
HUTPWIBHOW U U30HUTPWIbHOU Ipynil. HomeHknaTypa azoTcoaepKaimux COeTMHEHHM.

Crioco0bI NOIYYEHUS] HUTPOCOEIMHEHUI, HUTPUIIOB, U30HUTPUIIOB U M30LIMaHATOB.

Oco00EHHOCTH XMMHMYECKMX CBOMCTB H30UMaHATOB. [loigydeHune M NpUMEHEHHE
MOJIMYpEeTaHOB HAa OCHOBE JBYX- M 0ojee- aTOMHBIX CHHPTOB M JAMHU30LIMAHATOB
(TomyuseHauu3oLIManaTa, IMpeHuIMEeTaH AMM301[MaHaTa, FreCaMeTUICHANN301[MaHaTa).

AmuHokucioTel. M3omepuss u HomeHknarypa. CnocoObl mnomydeHus. Dopmel
CYILIECTBOBAaHMSI B 3aBUCUMOCTH OT pH cpenbl. OCOOEHHOCTH XMMHYECKUX CBOMCTB
aMHUHOKHUCIOT. [lomyyenue kanpoHa.

benku (mpoteuns! u nporeuisl). IlepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa
OEIKOB.

Awmunsbl. Onpenenenue. Knaccupukauus amuHoB. M3omepus u HOMEHKIATypa
aMHUHOB.

DIEeKTPOHHOE CTPOEHUE AMUHOTPYIIIIBI.

CriocoObl  TOJIy4€HUS ~ aMHUHOB: BOCCTaHOBJICHHE  HUTPOCOEAMHEHUH,
B3aMMOJICHCTBHE CIUPTOB C aMMHUAKOM, aJKWJIMPOBAaHHUE aMMHaKa M aMHHOB (peakuus
['opmana).

du3nvecKue CBOMCTBA AMUHOB, BOJIOPO/IHAS CBS3b B AMUHAX.

XUMHUYECKHE CBOMCTBA AaMHUHOB: OCHOBHBIE CBOWMCTBA, QIKWIHWPOBAHUE U
alMJIMpOBaHUE, B3aUMOJICUCTBHME €  a30THUCTOM  KHCJIOTOM  anudaTudecKux U
apOMaTUYECKUX aMHMHOB, IOJIyYCHHE IOJuamMuaoB. IlpuMmeHeHue mnoauamuaoB B
nosurpaduu.

Tema 8. /Ima3o- m a3ocoenmnenusi. Conu JUa30HMS: OIpEIEICHUE Kilacca.
[TonydyeHue cosiell Qua3oHUs peaklueld NUa30TUPOBAHUS NEPBUYHBIX apOMATHUUYECKHUX
aMUHOB. MeXaHU3M peakluu Jua30TUPOBAHUS.

XUMHUECKHE CBOWMCTBa cojiedl nua3oHusi ((HoTonms, TUAPOIU3 U TEPMHUECKOE
paznoxenue). [I[puMeneHnue coyieit 1na3oHus B KOMMMPOBAJIbHBIX Mpolieccax. Juazorumnus,
CBETOUYYBCTBUTEJILHBIE CJIOU Ha OCHOBE O-HA(DTOXWHOHIUA3UIOB.

Peakiust a3zocodeTaHus W €€ MeXaHM3M (DJIEKTPODMIBHOTO 3aMeleHus).
A3okpacutenu (OCHOBHBIE W KHUCIOTHBIE), a30MUIMEHThI W KpacodHble jaku. Mx
UCII0JIb30BaHUE B MOJIUTpaPuUu.

Tema 9. MHoOrosiiepHbie U reTepoUMKJINYecKHe COeTUHEHUS

MHorosiepHble apOMaTHUYEeCKUE COCUHEHUS C HEKOHJEHCUPOBAHHBIMH SIIPAMHU:
rpynnsl qudennna, gupeHunmeTana u TpudeHniMeTana.

MHorosiiepHble apOMaTHYECKHE COEAMHEHHS C KOHICHCHUPOBAHHBIMU SPaMU:
HadTanuH, aHTpaneH u nap. [IpaBwia opuenranuu B HadTamuHoOBOM siape. OcoOeHHOCTH
XUMHUYECKUX CBOKCTB.

[Tonydenue Ha OCHOBE MHOTOSIIEPHBIX apOMAaTUYECKUX COEAMHEHNN a30KPACUTEIIEH
¥ TUTMEHTOB M KpacHuTeNel qu- U TpU(GEHUIMETAHOBOTO PsIa.

Haceiiennple ¥ apoMaTHYecKWe TeTEepPOLMKIMYECKHUE COEAUHEHMs (TUppOIL,
MUPUIMH, TeTparuapodypas, THODEH U JIp.).



[Ipumenenue B nonurpaduu (pacTBOPUTENH, MUTMEHTHI TEYATHBIX KPACOK U Jp.).

Knaccudpuxkanus opraHndecKux KpacurTesieil U MUTMEHTOB: [0 XUMUYECKOU
CTPYKTYype (a30KpacuTenu, 1u- U TpU(GEHUIMETAaHOBOTO psijia, aHTPAXUHOHOBBIE U Jp.) U
Mo crnocoOy 3aKperyieHuss Ha OKpaIlluBaeMoOW TMOBEPXHOCTH (MPSMbIE KpacUTENH,
a30UJIHbIE KpacUTEIW, pEaKTHUBHBIC KpacuTeau, KyOOBbIE KpacuUTeNd, OCHOBHBIC W
KHCJIOTHBIC U JP.).

TPETUU CEMECTP

Paznen 1. OCHOBBI XUMHY€ECKO TEPMOTUHAMUKH

OCHOBHBIE MOHATHS TEPMOJIMHAMUKH: TEIUIOTa, paboTa, cucTeMa, KiacCupuKarus
CBOMCTB cucteMbl. llepBoe Hauano TepMoguHamuku. PaboTa pa3iaudHbIX HPOLIECCOB.
BuyTtpennsiss sHeprus. Ouranbenus. 3akoH ['ecca. 3aBUcCMMOCTH TeruioBoro sddexra
peakuuu ot Temneparypsl. 3akoH Kupxrodda. PaBHoBecHble nporneccsl. Bropoe Hauasno
TepMOAMHAMHUKU.  OHTponus. (CraTUCTHYECKass  WHTEpIpeTauuds 2-ro  3aKoHa
TepMOAUHAMUKHU. Tperbe Hadamo tepmoauHamuku. Ilocrynar Ilmanka. Pacuer
abcooTHOM AHTponuH. TepMoauHaMuyeckue noTeHnuansl. Jueprus ['mb0ca, sHeprus
I'enpMroneua. Kpurepum camMonpou3BOJIBHOIO NPOTEKAHUS MHPOLECCOB. XHUMHYECKOE
paBHOBecue. M3orepma XMMUYECKOW peakuud. TepMOXMMHYECKHE IIPOLIECCH B
MPUHTMEINANHAYCTPUH. TepMOXUMUUYECKUN KpaT-TIPOIIECC MOJTYYEHUS 1IEIITI0JIO3bI.

Pasznen 2. ®a3oBble paBHOBECHS U YYeHHE 0 PACTBOPaxX

OTKpbITBIE cCUCTEMBL. XuMudeckuid norenuuan. [Ipasuno a3z I'n66ca. J(narpammel
COCTOSIHUSI OJHOKOMIIOHEHTHBIX cucTteM. YpaBHenne Kiaysuyca- Knanelipona.
PactBoprl. CnocoObl BbIpaK€HUs KOHLEHTpaluu pacTtBopa. JIByXKOMIOHEHTHbIE
CUCTEMBI U IUarpaMMbl UX COCTOsIHUA. 3akoH Payns. MneanbHble U peajabHbIE PACTBOPHI.
Jleryuects. JleTydyecTh pacTBOpUTENIECH U €€ 3HAUUMOCTb. DOYIIITHOCKONHS U KPUOCKOIIHS.
Ocmoc. Ileperonka pacTBopoB. A3eoTpomHble pacTBOphL. [loHATHE O AMarpammax
IJ1aBKOCTU. Tepmuueckui aHanus. KpuBble oxyIaxaeHUs. Y BIaXHSAIOLINUE, CMbIBOUYHBIE,
KJIEEBBIE PACTBOPHI, PACTBOPHI MIIEHKOOOpa3oBaTeneil. MeTainyecKue CriaBbl.

Pa3znen 3. PacTBopbI 3J1EKTPOJIMTOB

Teopus snexTponuTudeckoil muccouuanuu. Cnabwie 3iexTponuThl. KoHcTanTta
aucconuanuu. 3akoH pazoasienust OctBaibaa. Teopust CUIBbHBIX 2JEKTPOIUTOB. MoHHas
cwia pactBopa. M3otonnueckuit kodddunuent. TepmoanHnaMuyeckas akTUBHOCTh. pH
pPacTBOPOB CHJIBHBIX JJIEKTPOJIUTOB. YAEIbHAasT W MOJISIpPHAs DJIEKTPOIPOBOJHOCTH
pacTBOPOB. 3aKOH HE3aBUCUMOCTH JABUYKEHHSI HOHOB.

Pazgea 4. Xumnueckas kuHeTuka. @oroxumuyeckue peakunu. Karaaus.

DneMeHTapHbIe PEaKIMU U 3JIEMEHTApHBIE CTAJIUU CIOKHBIX peakiuil. OCHOBHOM
nocTyjaT popManbHON KMHETUKH. CKOPOCTh XMMHYECKOW peakuuu. AKTUBUPOBAHHBIN
KOMIUIEKC. BiusiHue temnepaTtypbl Ha CKOPOCTh peakiuu. [lopsaaok peakiuuym U METOJIbI
€ro OIpeIeTEHNs. DHTAIBIUSA U DHTPONUS aKTUBALMU. [IOHATHE O KHHETUKE PaJUKAIBHON
noJuMepu3aluu (OCHOBHBIE CTaaAuM Mpolecca). lIpuHOMN JTUMUTHpYIOIIEH CTaauu.
BinsiHME TeMIiepaTypbl Ha CKOPOCTh peakiuu. [IpuHInI KBa3UCTallMOHAPHOCTH.



Kunernka rereporeHHbIX peakuuil (aud@dy3uoHHOE TOPMOXKEHUE, PABHOMOCTYIHAS
MOBEPXHOCTb, JINMUTHPYIOLIEE BEUIECTBO). ['eTeporeHHble XUMUYECKUE PEAKLIUU.

Pa3pnen 5. IlucnepcHbie cucTeMbl

[Ipyu3HaKyd AUCMIEPCHBIX CHUCTEM: IN€TePOreHHOCTh M JIUCIEPCHOCTh. JlucmepcHas
daza m amcnepcuoHHas cpena. Kmaccmdukamus aucrnepcHbIx cucteM. [Ipumenenue
JUCIIEPCHBIX CHUCTEM — TME€YaTHbIE KPACKU, CYCHEH3HUH, 30J1, 3MYJbCHH, PACTBOPBI
MOJIMMEPOB U T.J.

Paznes 6. Puznueckasi XuMHA MOBEPXHOCTHBIX IBJICHUMH

MexMoneKyIapHbIE CBSI3U U TOBEPXHOCTHASA YHEPTUs. [I0BEpXHOCTHOE HATSKEHHUE.
@DaKkTOpHI, BIMSIONIME HA IMOBEPXHOCTHOE HATSKEHUE. DKCIEPUMEHTAIbHBIC METO]IbI
OTIpEeJIEIICHHs TOBEPXHOCTHOTO HATSKEHMSI Ha TPAHUIIE pa3jiesia KUAKOCTh/Ta3.

Bunbl u xapakrepuctuku ajgcopOuuu. AncopOuusi Ha OJHOPOJHON MOBEPXHOCTH.
VYpasuenue Jlenrmiopa. YpaBuenue ['u66ca. [loBepxHOCTHas akTUBHOCTh. I[IpaBumiio
Hiokno-Tpay6e. VYpaBuenune IllumkoBckoro. DKCIepUMEHTAIbHOE — OIpEAeIICHUE
reoMeTpUIEeCKUX pasmepoB moiekyisl [TAB. M3otepMmbl amcopOiuu Ha HEOTHOPOIHOU
noBepxHOCTU. Teopuu mnonumosekysipaoi ancoporuu Ilomsan u BOT. OcHoBHBIE
XapaKTePUCTUKH aAcopOeHTOB. AjcopOuusi Ha TpaHHIIE PacTBOP-TBEPAOE TEIO.
MounekyinsipHas aacopOuus U3 pacTBOPOB, BIUSHUE TPUPOABI aICOPOEHTa, PaCTBOPUTENS
Y PACTBOPEHHOT'0 BeLIECTBA. AZICOPOIUS U3 PACTBOPOB 3JIEKTPOJIUTOB.

CmauuBanue. YpaBuenue lOnra. Anresus. Koresus. CBszp pabOThl aare3uu c
KpaeBbIM yrjoM cMauuBaHus. [uwapodwnmzanus u ruapodoOu3amus MOBEPXHOCTH.
[IpakTueckoe 3HAYECHHE aAre3u W CMayuBaHUs B NPUHTMEIUATEXHOJOTUUA —
n30upaTesibHOE cMauuBaHUE OyMaru u miockux Gopm o ceTHO reyaTH yBIKHIIOMUMA
pacTBOpaMHu, KpacKamu, KJIEIMH U JIAKAMH.

Paznen 7. CBoiicTBa AMCHEPCHBIX CHCTEM

HucnepcHble cucteMsbl. [lonydeHne qucnepcHbIX CUCTEM Pa3IMYHBIMU METOJAMH.
OuncTKa TUCTIEPCHBIX CUCTEM.

MonekynsIpHO-KUHETUUECKUE CBOMCTBA JAMCIIEPCHBIX CHUCTEM: OpOYHOBCKOE
JIBUKEHUE, ceuMeHTaLus, T y3nOHHO-CEAUMEHTALMOHHOE paBHOBECHE.
CenuMeHTaMOHHAsl yCTOWYMBOCTh. CeIMMEHTAlMOHHBIN aHAJIN3 CYCIIEH3H.

OnexTpokuHeTndyeckue spieHus. OOpa3oBaHHE ABOWHOTO 3JIEKTPUUYECKOTO CIOA
(I2C) na rpanune pazaena ¢gasz. Crpoerue JIIC.

ArperaTuBHasi YCTOMYMBOCTb M KOAryJiAMsl AUCHEPCHBIX CUCTEM. DakTOpbI
arperaTUBHOM yCTOMYMBOCTU. ODJNEKTPOJUTHAS KOAryjasiuus JHO(OOHBIX JHCIEPCHBIX
CUCTEM, €€ OCHOBHBIE 3aKOHOMEPHOCTH.

Peonormueckue  cBoiicTBa  AMCHEPCHBIX  cUCTEM. Buapl  gedopmanui.
Peonornueckne wmognenu. Peonornueckne CBOMCTBA pEANBbHBIX Tel. THKCOTPOIHS.
Peonekcus.

Pazgen 8. OTaesibHbIE KJIACCHI AUCTIEPCHBIX CHCTEM
Knaccudukanus u obmas xapakrepuctuka [1AB. Muniemnspasie pactBopsl [1IAB.
Comrobunuzanus.



MuKporeTeporeHHble CUCTEMBIL: IMYJIbCHH, CYCIIEH3UU, IOPOLIKH, TIEHBI, a3PO30JIH.
OcoOble cBOWCTBa AUCHEPCHBIX CUCTEM. MeToapl TMOJMy4YeHHs, CTaOWIM3aluu |
paspyLIeHHUsL.

PactBOpBI BEICOKOMOJIEKYIISIpHBIX coenquHennii (BMC) u ux xapakTepuCTHKU.
Habyxanue u pacrBopenre BMC. Hapymenue ycroitunBoctu pacteopoB BMC.

5. O0pa3oBaTe/ibHbIE TEXHOJIOT UM

MeTtonuka mpenofaBaHUsS —AUCIUIUIMHBI «XUMHUYECKHE OCHOBBI TEXHOJIOTHHU
noIUTpadUIECcCKOro U YIaKOBOYHOTO TMIPOU3BOJICTBAY M Pealu3allis KOMIIETEHTHOCTHOTO
MOJIX0Jla B M3JIOKCHUHM W BOCIPHUSATHH MaTepuaia MpeayCMaTpUBAeT HCIOJIh30BaHUE
CIICIYIOINUX aKTHBHBIX W  WHTEPAKTHUBHBIX (OpPM  MPOBENEHUS  TPYIIOBBIX,
WHIMBUIYaJIbHBIX, 2y IUTOPHBIX 3aHATHI B COUETAHUH C BHEAYIUTOPHOU pabOTOH C IENbIO
dbopmupoBaHUS U Pa3BUTH NMPO(HECCUOHATBHBIX HABBIKOB 00YYaIONUXCS:

® [IOJrOTOBKA K BBIMOJHEHUIO J1a0OPaTOPHBIX padOT B J1a0OpaTOPHUSIX BY3a;
® OpraHu3alys U MPOBEICHUE TEKYIIEro KOHTPOJIS 3HAHHM 00ydarouuxcs B
dbopme 0J1aHKOBOTO U (MIJIM) KOMITBIOTEPHOTO TECTUPOBAHUS;
® [IOATOTOBKA K KOHTPOJIHHBIM pa00TaM U MX BHITIOJIHCHHUE B Ay TUTOPHSIX BY3a;
® TIOJrOTOBKA M MPOBEJICHNE MPOMEKYTOUHOTO KOHTPOJIS 3HAHUIN 00yUaronuXxcs
B (hopme 3ayeTa/sK3amMeHa.
3aHATHS JIEKIIMOHHOTO TUTA COCTaBIAIOT 33% 0T 00beMa KOHTAKTHOM pabOTHI.

6. OneHo4HbIe cpeCcTBA I TEKYIIEro KOHTPOJIS yCIeBaeMOCTH, POMeKYTOYHOI
aTTeCTallui 1o uToraM OCBOCHUA JTUCHUIIJIMHBI U y‘lCﬁHO-MeTOHI/I‘IeCKOG
o0ecrneveHne CaMOCTOSITEJIbHOM PA0OTHI 00y4aIOIIUXCS

B mpouecce oOyueHuss HUCHOJB3YIOTCS  CIEAYIOIIME  OLICHOYHbIE  (POPMBI
CaMOCTOSITENIbHOM pabOThl 00yYaroIIMXCs, OLIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIA
yCIEBAaEMOCTH U MPOMEKYTOUHBIX aTTECTALIUA:

— TOATOTOBKA K BBIIIOJHEHUIO JIA0OPATOPHBIX pabOT U UX 3aLIUTA;
— KOHTpOJIbHBIE BONPOCHI U 3aiaHus B (popme OJAHKOBOrO M (MJM) KOMIIBIOTEPHOTO
TECTUPOBAHUS /111 KOHTPOJIE OCBOECHHUSI 00Y4YalOIMMUCS Pa3/ieioB TUCHUIUINHBIL.

O1eHOYHBIE CPENICTBA TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH TNPHUBEACHBI B pas3zeiie
(hoH1a OIIEHOYHBIX CPECTB.

OOpasiubl TECTOBBIX 3aJaHUI, KOHTPOJBHBIX BOMPOCOB U 3aJaHUN U1l IPOBEICHUS
TEKYIIETO U TMPOMEKYTOYHOTO KOHTPOJISA, IK3aMEHAIMOHHBIX OWJIETOB, MPUBEICHBI B
MIPUJIOKEHUH 3.



6.1. @oH OLIEHOYHBIX CPEACTB ISl IPOBeIeHUs IPOMEKYTOUHOM aTTecTallun
00y4arImuxcs Mo JTUCUUILINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIIETEHLUI C YKa3aHMEM 3TANOB UX (GOPMHUPOBAHNS B
npoiiecce 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbI
B pesymbrare OCBOSHUS IUCHUILIUHBI (MOIyNs) (OPMHUPYIOTCS —CIEAYIOIIHE
KOMITCTEHITHH:

Kon B pe3yabTaTe ocBoeHHs1 00pa30BaTeIbHON MPOrpaMMbl 00y4Jarommiics
KOMIIeTeHHH J0JIKeH 00/1a1aTh
OIIK-1 CIOCOOHOCTHIO IPUMEHSTh €CTECTBEHHOHAYUHBIE U OOLIIEMHKEHEPHbIC 3HAHUS,

METOAbl MaTEeMAaTHYeCKOTO aHajiM3a H MOJCIUPOBaHHs B  00JacTH
npodecCHOHANBLHON eI TETPHOCTH

B mpomecce ocBoeHHsT 00pa3oBaTeIbHONM MPOTpaMMbl JaHHBIE KOMIIETEHITUH, B TOM
YHUCJI€ WX OTJEIbHbIE KOMIOHEHTHI, (OPMHUPYIOTCS TOSTAlHO B XOJI€ OCBOCHUS
OOYYarOIIMMUCS TUCHUTIINH (MOJyJieH ), TPaKTUK B COOTBETCTBUH C YYCOHBIM IJIAHOM H
KaJICHJapHBIM TpauKoM ydeOHOTO TIpoliecca.

6.1.2. Onucanue mnoka3arejed W KpPHUTEpHEB OLCHMBAHHMSA KOMIIETEHIU,
(hopMHpPyeMBbIX 110 HMTOraM OCBOECHUSI AUCHUIIMHBI, ONIMCAHHME HIKAJI OLleHUBAHUS

[TokazaTernem OICHWBAHUS KOMIIECTEHITMN Ha Pa3IMYHBIX dTamax uX (OPMHPOBAHUS
SIBIISICTCSL JIOCTMDKCHHE OOYYaIONUMUCS TUIAHUPYEMBIX Ppe3yJIbTaToB OOydYeHHUs IO
JUCUHUIUIAHE (MOJYJIIO).

Kpurtepun oueHuBanus

IToxka3zarein
2 3 4 5

OIIK-1. CnocoOHOCTh MPHUMEHSTh €CTECTBEHHOHAYUYHBbIE U OOIEMH)KEHEPHBbIE 3HAHUS, METOJbI
MAaTEMAaTUYCCKOI'o aHaJIn3a U MOJCITIUPOBAHUA B o0JiacTu HpO(bGCCHOHaHLHOfI ACATCIIbHOCTH

3HATh: OOyuarorumiics OO0yuarormiics OOyuarormiics OOyuarormiics

METO/IBI JICMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JICMOHCTPHPYET

HU3MEPEHUS U THIOJIHOE OTCYTCTBHE | HETOJHOE COOTBETCTBHE | YaCTUYHOE HOJIHOE

00paboTku WIN CIIEYIOIINX 3HAHUI: COOTBETCTBHE COOTBETCTBHE

AKCIICPUMEHTAIBH | HEIOCTATOYHOE METOJIOB U3MEPECHUS U CIICTYIOIINX 3HAHUM: | CICIYIONIHX

BIX JTAHHBIX COOTBETCTBHE 00paboTKu METOJIOB M3MEPEHHsT | 3HAHMUII: METO/IOB
CIIETYFOIIIHX OKCIIEPUMEHTATBHBIX 1 00paboTKH HU3MEPEHUS U
3HAHUI: METOJIOB JTAHHBIX. IKCIIEPUMEHTAIBHBIX | 00pabOTKU
HU3MEPEHUS U Jonyckarorcst JTAHHBIX. IKCTIEPUMEHTAITBH
006paboTKH 3HAYUTENbHBIC OMHMOKH, | JlomycKatoTes BIX TAHHBIX.
9KCIICPUMEHTAIBHBI | TPOSIBIISETCS HE3HAYMTEIIbHBIC CBoboaHO
X JTaHHBIX HEJIOCTaTOYHOCTh OIITNOKHW, OIEpUpPyeET

3HAHMM, 110 sy HETOYHOCTY, NpUOOPETEHHBIMU




noKasarernei, 3aTpyAHCHHS IPH 3HAHHUAMH
obyJatonuiics AHATATUICCKHIX
HCTIBITHIBACT oreparusax
3HAYNTEIIbHBIC
3aTpyIHEHHUS TIPU
OTIEPUPOBAHUN
3HAHUSIMH TIPU UX
HepeHoce Ha HOBBIS
CUTYaITHH
yYMeThb: OOyuaromutics He | OOyvaronuiics OOyuarormiics OOyuaroruiics
06pabaTsIBaTh U yMEET WK B JICMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
MPEICTaBISITh HEJI0CTATOYHON HETIOJIHOE COOTBETCTBUE | YACTHYHOE TIOJTHOE
OKCMIEPUMEHTATIBH | CTETICHH YMEET CIITYFOLINX YMECHHM: COOTBETCTBHE COOTBETCTBHE
b€ JIaHHbBIC B BUJIE | 00pabaThiBaTh U 00pabaThIBaTh U CIICAYIOIINX YMCHHUI: | CIIEIYIOIIHX
OTYETOB NPE/ICTABIIATh MPE/ICTABISTh 00pabaThIBaTh U YMEHHI:
9KCIIEPUMEHTAIBHBI | OKCIIEPUMEHTAIBHbIE MPEICTaBIIATh 06pabaThIBaTh 1
€ TaHHBbIE B BHJIE JAHHBIE B BUJIC OTYETOB. | OKCIEPUMECHTAIBHBIE | MPEICTABIIATD
OTYETOB Jonyckarorcst JIAHHBIC B BUJIE IKCIIEPUMEHTAIbH
3HAYUTENILHBIC OIMUOKH, | OTYCTOB. YMEHHUS bIC IAHHBIC B BHUJIC
HPOSIBIISICTCS OCBOCHBI, HO OTYETOB.
HEJI0CTaTOYHOCTD JOIYCKaIOTCS CBoOoaHO
YMEHUH, 10 psiy HE3HAYUTETHHBIC OTIepUpyeT
MOKa3aTeleH, OILITNOKH, MpHOOPETEHHBIMU
oOyyatormmiics HETOYHOCTH, YMEHHSIMH,
HCIIBITHIBACT 3aTpyAHEHUS PU NPUMEHSIET HX B
3HAYHUTEIIbHBIC AQHATNTHYECKUX CHUTYaIHAX
3aTpYAHEHHUS TIPH OTIEpaIUsIX, MEPEHOCE | MOBBIIIEHHOM
OTIEPUPOBAHUN YMCHUH Ha HOBBIC, CIIOKHOCTH
YMEHUSIMH TIPU UX HEeCTaHJapTHBIC
nepeHoce Ha HOBBIE CHUTYaIN
CUTYaITUH
BJIAJIETh: OOyuaromuiics He | OOyuaromuiics Bnageer | OOyuaromuics OO0yuaroiuiics B

CIIOCOOHOCTBIO K
CHCTEMATH3AIMHA U
0000IIIEHHUIO
pe3yabTaTOB
paboTHI

BJIAZIEET WIH B
HEIOCTATOYHOM
CTEIEH! BIIaJeeT
CITOCOOHOCTRIO K
CHCTEMATH3AIMH U
0000IIEHHIO
pe3ynbTaToB
paboTsl

CIIOCOOHOCTBIO K
CHCTEMATH3AIMH U
0000IIIEHIIO
pe3ybTaToB PabOTHI B
HEIIOJIHOM 00beEME,
JIOITYCKArOTCS
3HAYUTENIHHBIE OIITHOKH,
MIPOSIBIISIETCS
HEJIOCTATOYHOCTD
BJIaJICHNS HABLIKAMH I10
psiy mokasaTeset,
obyJaronuiics
HCIBITBIBAET
3HAYUTCIJIbHBIC
3aTpyAHCHHUS TIPH
MIPUMEHEHUH HABBIKOB B
HOBBIX CUTYaIHsIX

YaCTUYHO BIIA/ICET
CHOCOOHOCTBIO K
cUCTEeMaTh3aluy U
000011IeHUIO
pe3yapTaToOB PaboTHI,
HaBBIKH OCBOCHBI, HO
JIOITYCKatOTCS
HE3HAYUTEIbHBIE
OIIHOKH,
HETOYHOCTH,
3aTpyJHEHHS TIPH
AHAJINTUYCCKUX
oreparusx, epeHoce
YMEHUU Ha HOBBIE,
HEeCTaHJapTHHIC
CUTYyaluu

IOJIHOM 00BEME
BIIazieeT
CIIOCOOHOCTRIO K
CHCTEMATU3ALUN U
00001IEHHIO
Pe3ysIbTaTOB
paborTl,
CBOOOIIHO
IIPUMEHSET
MOJTyYCHHBIC
HAaBBIKU B
CI/ITyaHI/ISIX
MTOBBIIIICHHOM
CII0KHOCTH

[ITkaJbl OLIEHUBAHUS PE3YABTATOB IPOMEKYTOUYHOM aTTECTAMU U UX ONIMCAHHUE:

dopMa MPOMEKYTOYHOI ATTECTAIMM B IEPBOM H BTOPOM CeMeCcTpax: 3a4eT.




[IpomexxyTouHast arrectauus oOydarolmuxcsi B (opme 3ayeta HPOBOAUTCS IO
pe3ysbTaTaM BBIIIOJIHEHUS! BCEX BHUJAOB y4eOHOH pabOThI, MPETyCMOTPEHHBIX y4€OHBIM
IUIAHOM MO JIA@HHOM JIMCUHUILIMHE, MPU 3TOM YUYUTBHIBAIOTCS PE3YJNbTaThl TEKYIIETO
KOHTpPOJISI yCIEBAaEMOCTM B TeueHHe ceMecTpa. OIeHKa CTENeHH JOCTHKEHMS
OOy4aroIUMUCs IJIaHUPYEMBIX PE3yJIbTaTOB OOYyYEHHs MO AWCLUIUIMHE IPOBOAMUTCSA
IpernoaaBaTesieM, BeIyIUM 3aHATUS 10 AUCHUIUIMHE METOJIOM SKCIEepTHOM oueHKHU. [lo
UTOTaM IPOMEKYTOYHON aTTECTAlUU 0 AMCLUIUIMHE BBICTABIIAECTCS OLEHKA «3a4TEHO»
WIN «HE 3a4TEHOM.

K npoMexyTouHO# aTTecTaluu J0MyCKalTCS TOJbKO 00y4YaroIuecs], BHIOJHUBILINE
BCE BUJbI YUEOHOU paboOThl, MPEAYCMOTPEHHbIE paboyel MporpaMMoin MO JUCHUIIIINHE
«XHUMHUYECKNE OCHOBBI TEXHOJIOTUHU MOJIUTPA(PHUUECKOT0 U YITAKOBOYHOI'O ITPOU3BOJICTBAY
(MpoILIM TPOMEKYTOUHBIN KOHTPOJIb, BBIIOJIHUIIN JIA0OpATOPHBIE PAOOTHI).

Illkana
oUyeHueanus

Onucanue

BrinmonHensl Bce BUAbl yueOHOM pabOThl, MPEAyCMOTPEHHbIE
y4eOHBIM TuTaHOM. OO0yJaromuics TEMOHCTPUPYET COOTBETCTBUE
3HAaHUW, YMEHUW, HABBIKOB, MPHUBEJACHHBIM B  TaOIUIAX
MoKa3areeH, omnepupyer  MPUOOPETEHHBIMU 3HAHUSIMH,
3auTeHO | YMEHUSAMH, HaBbIKAMU, IPUMEHSET UX B CUTyalMsIX MOBBIIICHHOMN
CHOXKHOCTU. [Ipu 3TOM MOTYT OBITH JOIYIIEHB HE3HAYUTEIbHBIE
OIMUOKH, HETOYHOCTH, 3aTPyJAHEHUS TMpPU  AHATUTUYECKHUX
omepanusx, IepeHOCe 3HAHWM W yMEHUW Ha  HOBBIE,
HECTaHJAPTHBIE CUTYAIIUH.

He BbimonHeH oauH wiM OoJjiee BUIOB Yy4YeOHOW palOTHI,
MPEyCMOTPEHHBIX y4eOHBIM IIJITAHOM. OOGyuaronuiics
JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWUW, YMEHUU,
HABBIKOB, MIPUBEJCHHBIM B Ta0JIMIIaX MOKa3aTeyeH, JOMyCKatTCs
3HAUUTEIbHBIE OIIMOKH, TMPOSBISETCS OTCYTCTBUE 3HAHUIA,
YMEHUHW, HABBIKOB 10 POy T[OKa3aTese, oO0ydaromuics
UCIIBITHIBAET 3HAYUTEIBHBIE 3aTPYJHEHHS TPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMU IIPU UX NEPEHOCE HA HOBBIE CUTYaLlUU.

He 3auteno

DopMa NPOMEKYTOYHOM ATTECTALMU B TPETHEM CeMecTpe: IK3aMeH

[IpomexxyTouHast arrectanusi oOydarommxcs B (opme 3K3aMeHa MPOBOJIUTCS IIO
pe3ysibTaTaM BBIIOJIHEHHUS! BCEX BHUJIOB y4eOHON paboThI, MPeyCMOTPEHHBIX y4eOHBIM
IUIAHOM M0 JAHHOW JUCHUIUIMHE (MOAYJIO), MPU 3TOM YUYHUTHIBAIOTCA PE3YJIbTAThI
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH B TeueHue cemecTpa. OueHKa CTENEeHH TOCTUKEHUS
OOyYarOIIMMUCS TIAHUPYEMBIX pPe3yJbTaTOB OOYy4YEHUS M0 JUCIUIUTHHE (MOJIYIIIO)
MPOBOAUTCS TIpErojaBaresieM, BEAYIIUM 3aHSITUS M0 AUCHUILIMHE (MOJYJI0) METOI0M
AKCIEPTHOU OLICHKHU



[To utoram mMpoMeEKyTOYHOW ATTECTAIIUHU MO JUCIUIUIMHE (MOJIYIIO) BBICTABIIACTCS
OIICHKA «OTIUYHO», «XOPOIII0», yIOBIECTBOPUTEIHLHO» WIIN «HEYIOBICTBOPUTEIHLHO.

K mpomMexyTouHO# aTTecTanuu A0MyCKalTCs TOJIBKO 00y4aronuecs, BhIMOTHUBIITNE
BCE BUBI YUeOHOU palbOTHI, MPEeyCMOTPEHHBIE pabodeil mporpaMmMoi Mo JUCITUTUIHHE
«XUMHUYECKHUE OCHOBBI TEXHOJIOTHH MOHUTPA(UIECKOT0 U YIIAKOBOYHOTO MPON3BOJICTBAY:
MIPOIILTH MPOMEXYTOUHBIA KOHTPOJIb, BRITIOJIHWIIN U 3alTUTHIIH JTA0OpAaTOPHBIE paOOTHI.

IK3aMeH MPOBOJAUTCHA B MMCbMEHHOM BHIE.

IlIkana oneHUBaHUSA Onucanue

BrimonHens! Bce BUABI y4eOHOW pabOoTHI, MPeryCMOTPEHHBIE yYeOHBIM
wiaHoM. OOyuaromuiics NEMOHCTPUPYET IIOJHOE COOTBETCTBUE 3HAHUM,
Otnnyno YMEHUH, HaBBIKOB IIOKA3aTeNIsIM, NMPHUBEICHHBIM B TabiaMLax, CBOOOAHO
omnepupyer HpUOOPETEHHBIMHM  3HAHMSAMH, YMEHHMSMH, HaBBIKaMH,
MPUMEHSET X B CUTYallUAX MOBBIIIEHHON CII0KHOCTH

BeimonHensl Bce BUABI yuyeOHOH pPabOTHI, MPEoyCMOTPEHHbIE Yy4eOHBIM
riaHoM. O0yvaromuiicss IeMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUH,
YMEHHH, HAaBBIKOB ITOKAa3aTeNIAM, NMPUBEICHHBIM B TaOIHUIAX, ONEpUpYET
NpUOOPETEeHHBIMU 3HAHUAMH, YMEHHMSMH, HaBBIKAMH, INPUMEHSET HX B
apyrux cutyaiusx. Ilpu 3ToMm MoryT ObITH AOMyINEHBI HE3HAUUTEIbHbIE
omKnOKM, HETOYHOCTH, 3aTPYJHEHHUS MpPHU aHAUIUTHYECKHX Oleparusix,
MIepeHOCe 3HaHUH U YMEHMH Ha HOBbIE, HECTaHAapTHBIE CUTyalluu

Xopo1o

BrimonHeHs! Bce BUABI y4eOHOHW pabOTHI, MPENyCMOTPEHHBIE Y4YEeOHBIM
ranoM. O0yJaromuiicss JeMOHCTPUPYET HETIOTHOE COOTBETCTBIE 3HAHUM,
YMEHUH, HaBBIKOB IOKa3aTeNsiM, NPUBEACHHBIM B TaOmunax. [lpu atom
MOTYT OBITh JOIYIIICHBI 3HAYUTEIbHBIE OIINUOKH, HETOUHOCTH, 3aTPyIHEHHUS
MIPU aHAJTUTHYECKUX OMEpaIusix, MepeHoce 3HaHWM M yMEHUW Ha HOBBIE
CUTyalluu

YI[OBJ'IGTBOPI/ITGJ'IBHO

He Beimonuen ogus nnu 6osee BUAOB y4eOHOH paObOThI, IPELyCMOTPEHHBIX
yueOHBIM  TwraHoM.  OOydJarommiicsi ~ IEMOHCTPHUPYET  HEIOJIHOE
COOTBETCTBHE 3HAHWH, YMEHHI, HABBIKOB IMOKA3aTeNsIM, IPUBEACHHBIM B
TabIHLaXx, TOMyCKAIOTCS 3HAUNTENbHBIC OLTHOKH, IPOSIBIISIETCSI OTCYTCTBHE
3HAaHWW, YMEHWH, HAaBBIKOB MO pAAy ToKa3aTeneil, oOydJaromuiics
UCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHEHHS [IPU ONIEPUPOBAHHUY 3HAHUSIMU H
YMEHHSIMH TIPH UX IIEPEHOCE Ha HOBBIE CUTYaIUH

HeynosnerBopurensHO

CDOHI[BI OIOCHOYHBIX CPCACTB IIPCACTABJICHLI B HpI/IJIO}KeHI/II/I 2.

7. YueOHO-MeTOAM4YecKO0e 1 HHPOPMAIIMOHHOE o0ecriedeHHue U CIIUTITHHbI

IlepBolii ceMecTp

a) OCHOBHAaf JiUTEeparypa:



1. AxwmetoB, H.C. O0mas u HeopraHudeckasi XuMus: Y4eOHUK [ DIEKTPOHHBIN
pecypc] / H.C. AxmeTtoB. — 9-e u3j., crep. — InektpoH. aaH. —CII06.: Jlans, 2018. —
744 c. — URL: https://e.lanbook.com/book/107904

2. Axwmeros, H.C. JlaGopaTtopHbie 1 CEMUHAPCKHE 3aHATHUS IO OOIICH u

Heopranndeckoi xumud. [ Inextpornsiid pecypc]/ H.C. Axmeros, M.K. A3u3oga,
JL.W. baneiruna. — 9nektpoH. aad. — CII6.: Jlans, 2014. — 368 ¢. — URL:

https://e.Janbook.com/book/50685
3. I'munka, H.JI. O0mas xumus: ydyeOHUK AJi1 OaKkaJaBpOB HEXHMM. CIIELl. BBICII.

yue0. 3aBenennii / H.JI. I'munka; nox pen. n-pa ¢papm. HaykK, 1-pa mef. HayK, npod.
B.A. IlonkoBa, a-pa xum. Hayk, npod. A.B. baGkoBa. — 18-e uza., nepepad. u 101.; B
nep. — M.: FOpaiit, 2012. — 898 c.

4. Xwumus: 1adbopaTopHble pabOTHI U PYKOBOJICTBO JJIsl CAMOCTOSITEILHON PabOTHI O
crent.: 261202.65, 150601.65, 261201.65. U.1 / M-Bo obpa3oBanus u Hayku P®d;
MI'VII; coct.: 1.B. Bypt, A.M. lllanosanos. —M.: MI'VII, 2010. — 106 c.

0) 10MOJIHUTEJILHAS JINTepaTypa:

1. Mudraxosa, H.III. OOmas u HeopraHuyeckas XuMHs: ydeOHOe mocoOue
[OnexTponnsii pecypc] / H.III. Mudraxosa, T.II. Ilerpoma; mom pen. A.M.
Ky3nenoBa;, MuHnuctepctBo oOpa3oBanuss u Hayku Poccum, KazaHckuii
HAIMOHAJIbHBIA HCCIEAOBATENbCKUN TEXHOJOTUYECKU yHUBepcuTeT. — Kazanb:
KHUTY, 2017. 408 C.: Ta01., CXEM., WJI. - URL:
http://biblioclub.ru/index.php?page=book&id=560885

2. AxwmeroB, H.C. O6mas u HeopraHuueckas xumus: yueOHuK mist Byzo / H.C.
AxMeToB. — 7-e u3f. crepeorun. — M.: Beiciias mkomna, 2009. — 743 c.

3. Xwumus: naboparopusie pa®othl mns cnei.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpazoBanus u Hayku P®D; Denep.
areHTcTBO 1o oOpazoBanmio; MI'VII; coct. FO.A. Komkos, E.I'. KomkoBa. — M.:
MI'VII, 2007. -172 c.

4. Heopranuueckass XuMHs: BeCh WIKOJBHBIM Kypc B Tabmmmax / coct. H.B.
MankeBud. — 9-¢ uzn. — Munck: bykmactep: Ky3bpma, 2015. — 416 c.

B) IPOrpaMMHoe obecriedeHne U HHTePHeT-pecypehbl:

[IporpammHoe oOecnieueHre He TIPeTyCMOTPEHO.
HHTepHET-pecypchl BKIIOYAOT y4eOHO-METOINYSCKHE MaTEpPHAIbl B 3JICKTPOHHOM
BUJIe, TIPEACTaBJIEHHbIE Ha caiite http://mospolytech.ru B pazjaene DieKkTpoHHAas

oubnuoreka http.//elib.mgup.ru.

[Tonesnpie yueOHO-METOIMYECKHE U NH(POPMALIMOHHBIE MAaTEPHUAJIbI IPEACTABICHBI Ha
caiTax:

1. Xumnueckas HHIUKJIIONCIMS. Pexxum Jlocryna:

http://www.xumuk.ru/encyklopedia, cBoOO HBII



https://e.lanbook.com/book/107904
https://e.lanbook.com/book/50685
http://biblioclub.ru/index.php?page=book&id=560885
http://mospolytech.ru/
http://elib.mgup.ru/
http://www.xumuk.ru/encyklopedia

2.3agayHUK 1O OO W  HEOpPraHWYecko XuMmMuu. PexuMm  jocryma:
http://alhimik.ru/zadachnik/content.html, cBoOOHBII

3. Heoprannueckast xumus. Karamor. EquHoe okHO moctyna Kk oOpa3oBaTelbHBIM
pecypcam: http://window.edu.ru/catalog/resources?p rubr=2.2.74.7.4, cBoO0OHBII

BTtopoii cemecTp

a) OCHOBHAs JIMTepaTypa:
1. T'pannbepr, M.M. Opranuyeckas Xumus: Yy4€OHUK A aKaJEMUYECKOTO

O0akanaBpuara / WU.N. I'panndepr, H.JI. Ham ; PTAY — MCXA um. KA.
Tumupssesa. — 8-e uza. — M. : FOpaiit, 2014. — 608 c.

2. Opranuveckas XUMHS: JJaOOpaTOpHbIE pabOThl U KOHTPOJBHBIE YIPAKHEHUS IS
CTYJIEHTOB, OOydJarommxcsi 1O HampaBieHusiM OakamaBpuara 22.03.01 —
«MarepuanoBegeHue U TexHoJoruu wmarepuanoB»; 29.03.03 — «TexHonorus
MOJINTPAPUUYECKOTO U YIMAKOBOYHOIO IpousBoacTBay ; 27.03.02 — «Ynpasnenue
KadecTBOMY [ DneKTpoHHBIHN pecypc] / coct. M.B. 3enenckas, ['.H. XKypanea ; M-
B0 0oOpa3oBanus U Hayku PO ; ®I'BOY BIIO "Mock. roc. yH-T neyatu uMeHu MiBaHa
®enopona’. — M. : MI'VII umenu NUBana denoposa, 2016. — 164 ¢c. — URL
: http://elib.mgup.ru/showBook.php?1d=275

0) 10MOJTHUTEJIbHAA JIUTEepaTypa:

1. Apremenko, A.W. Opranndeckas Xxumus : yaeOHUK 17151 By30B / A.M. ApTeMeHKo. —
5-e uz ., ucnp. — M. : Beicias mkona, 2002. — 559 c.

B) IPOrpaMMHOe o0ecriedyeHue 1 UHTePHET-Pecypcehl:
[TporpamMmmMHoOe obOecriedeHne He MpeTyCMOTPEHO.

HHTepHET-pecypchl BKIIOYAIOT YIYEOHO-METOIMUECKIE MATEPHAIBI B JIEKTPOHHOM
BUJIC, TIPEJCTaBICHHbIE Ha caiTe http://mospolytech.ru B paszmene DnekTpoHHAs
oubnuoteka http://elib.mgup.ru

[Tone3nsie yueOHO-METOANYECKUE U MH(DOPMAITMOHHBIC MATEPUATIBI MPEICTABICHBI
Ha calTax:

1. Oprannyeckas xumus. Kartamor. EquHoe okHO gocTyma K 00pa3oBaTEIbHBIM
pecypcam: http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7.5, cBOOOHBII

Tperuii cemecTp

a) OCHOBHAaA JMTEpaTypa:

1. ®u3nyeckass XUMHUS B TNPHUHTMEIUATEXHOJOTHH: Y4eOHO-METOJ. IOCcOoOHe.
Jlab6opatopusie padotsl / .I'. Pexyc, C.YO. JleBunmmun, S.A. O6pyunukosa, B.1O.
Konroxos; Mock. roc. yH-T nedatn nmenu Msana ®enoposa. — M.: MI'VII umenn

NBana ®denoposa, 2016. o 138 C.
http://elib.mgup.ru/showBook.php?id=259

2. dusuyeckasi XMMHS B NPUHTMeIMATEXHOJOTHN: YacTh 1: yueOHoe mocoOue /
N.T". Pexyc, B.}O. Kontoxos, A.Il. KongpatoB. — MockBa: MockoBckuii [Tonurex,
2019.-122c.



http://alhimik.ru/zadachnik/content.html
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.4
http://elib.mgup.ru/showBook.php?id=275
http://mospolytech.ru/
http://elib.mgup.ru/
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.5
http://elib.mgup.ru/showBook.php?id=259

dusunveckas xumus: yueobnoe nocodue / I'.. bynunoposa, FO.I'. 'ansmerauHoB,
X.M. Spomesckas, B.Il. bapabanoB; M-Bo o6pa3. u Hayku Poccun, Kazan. nai.
uccien. TexHoh. YH-T. - Kazams: WM3g-so KHUTY, 2012. — 392 c.
http://www.knigafund.ru/books/186382

®puapuxcoepr, . A. Kypc KOTIOUIHON XUMUH : Y4EOHUK [ DJICKTPOHHBIN pecypc]
/ A.A. @punpuxcoepr. — 4-e u3a., Uchp. u 101m. — InekTpoH. aaH. — CII6.

: JJanp, 2010. — 416 c. — URL : http://e.lanbook.com/book/4027

JMamackuH, B.b. Dnexkrpoxumus : yaeObHoe mocodue [DnexkTpoHHsIil pecypc]/ b.b.
Hamackun, O.A. [Terpuit, I'.A. llupnura. — 3-¢ u3a., ucup. — DnekTpoH. aaH. — CII6.
: JIanp, 2015. — 672 ¢. — URL : http://e.Janbook.com/book/58166

Koasiouanasi xumusi: 1abopaTopHbie padOTHI sl CTYICHTOB, 00YUYaIOIIUXCS 110
crett. 261202.65 — "Texnonorus nojurpadudeckoro npousBoactea’, 261201.65 —
"TexHOJOrud U JU3aiiH YMaKOBOYHOTO Mpou3BojacTBa" / M-Bo 00pa3oBaHHs U
Hayku P®, ®enep. arentcTBo 1o obpazoBanuto, MI'VII; coct. JL.II. 3umenkona,
B.1O. KontoxoB. — M.: MI'VII, 2007. — 159 c.

0) JomOJIHUTEIbHAS JIUTepaTypa:

1.

4.

AdanacneB, b.H. ®usnveckas xumus: yueOHOE MOCOOUE IJi CTYACHTOB BY30B,
oOyyaromuxcs o HampaBiaeHusM " Xumuueckas TexHosiorus", "buorexnonorus" u
"OHepro- u pecypcocOeperaromme Mpouecchl B XUMUYECKOW TEXHOJOTHH,
Hedrexumuu u 6uorexnonorun" / b. H. Adanacees, FO. I1. Akynosa. - CII6.: Jlans,
2012. - 464 c.

BumnsikoB, A.B. ®usnueckas XuUMHs: y4eOHHMK JUIsl CTYJIEHTOB BbICHI. YyueO.
3aBeJIeHUH, 00YyJarOIMXCs 10 XUM.-TEXHOJI. HaMPaBJICHUSAM MOJATOTOBKU U crell. /
A. B. Bumnskos. - B iep. - M.: Xumus, 2012. - 840 c.

OcHoBbl ¢u3nueckoil xumum. Teopuss m 3agaum: yd. nocoOue sl By30B /
B.B.Epemun, C.W. Kapros, U.A., Ycnenckas u np. — M.: 3a-Bo «9k3amen», 2005.
- 478 c.

I'enbpman, M.U. Komnouanas xumust / M.U. T'enbdpman, O.B. Kosanesuu, B.II.
KOctpatoB. — U3x. 3-e crepeoturn. — CII6.: Jlanb, 2005. — 332 c.

B) IPOrpamMMHoOe o0ecriedeHue 1 HHTePHET-Pecypcehl:

[IporpammHoe oOecrieueHne He TPeTyCMOTPEHO.

HHTepHET-pecypchl BKIIFOYAIOT Y4eOHO-METOUICCKHUE MAaTEPHAITBI B DJICKTPOHHOM
BHJIE, TIPEJICTABIICHHBIC Ha caiiTe http://mospolytech.ru.

[Tone3npie yueOHO-METOIMYECKHIE U HH(POPMAIIMOHHBIC MaTepUAIbl TPEACTABICHBI
Ha capTax:

1. CnpaBoYHUK XUMUKA

http://www.vixri.com/d2/Spravochnik%20%20XIMIKA _t1-7.pdf

Kpatkwuii cipaBoYHUK (PU3UKO-XUMUICCKUX BEITHYNH
https://docviewer.yandex.ru/?url=ya-disk

public%3A%2F%2F7RCiY GOMyg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOT
eBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db

2.



http://www.knigafund.ru/books/186382
http://e.lanbook.com/book/4027
http://e.lanbook.com/book/58166
http://mospolytech.ru/
http://www.vixri.com/d2/Spravochnik%20%20XIMIKA_t1-7.pdf
https://docviewer.yandex.ru/?url=ya-disk%20public%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOTeBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db
https://docviewer.yandex.ru/?url=ya-disk%20public%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOTeBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db
https://docviewer.yandex.ru/?url=ya-disk%20public%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOTeBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db

8. MarepuajbHO-TeXHHYECKOE o0ecniedeHne JUCHUIINHBI
JIabopaTopHbI€ 3aHATHUS IPOBOAATCS B CIIEHUATU3UPOBAHHBIX YUeOHBIX J1a00paTOPHUSX
kaenpbl «/HHOBaMOHHBIE MaTepualbl MNPUHTMEIUAUHIYCTPUM», OCHALIEHHBIX
COOTBETCTBYIOIIUMHU NMPUOOpaMu, 000PYJOBAHUEM U PEAKTUBAMH.

OcHOBHOI1 IepeueHb NPUOOPOB, 000PYI0BAHUS U MPUHAJIICKHOCTEN, UCIIOIb3YEMBIX
IpyU TMOJATOTOBKE M TMPOBEACHUU JIA0OPATOPHBIX padOT B TMEPBOM ceMecTpe:
dotosnexrpokatopumerp KOK-3, momspumerp CM-3; Becwl anamutuueckue BJI-200,
BJI-500, Becbr Texnuueckue BT-500; TepmoMerpsl 1abopaTopHbIE CTEKISTHHBIC
CIIUPTOBKH; OaHs BOJASHAS; IITATUBHI JJISI IPOOUPOK, MMTATUBBI (PU3HUECKHUE; YCTAHOBKHU
IUIsl TUTPOBaHUs (IITaTUB, OIOPETKA); HOKHMIIBI, CEKYHJIOMEDP JIabopaTOpHbI; HAOOp
7a060paTOpHOI MOCYJIbI: MPOOUPKHU, MEPHBIE LUIUHAPHI, MEPHBIE KOJIOBI; XUMUYECKUE
pEaKTUBBI (KUCIOTHI, LIEJIOYH, COJIM, METaJIbl); JabopaTOpHOE 00OpYyAOBaHKE; HIKA(BI
JUISL XpaHEHUS! PEaKTUBOB U XMMHUYECKOU MOCYIbl; BBITSKHAS BEHTUJISIIUA.

OcHOBHOI1 iepedeHb MPUOOPOB, 00OPYIOBAHUS U MPUHATIECKHOCTEN, UCTIOIb3yEMBbIX
Py TMOATOTOBKE M TPOBEACHUM Ja0OpPaTOPHBIX pabOT BO BTOPOM CeMeCTpe: BECHI
anamutnueckue BJI-200, BJI-500, Becer Texnmueckue BT-500; Tepmomerpbl
7a00paTOpHBbIC CTEKIISTHHBIC, CIUPTOBKH; OaHs BOJSHAS; INTATHBBI IS MPOOHPOK,
MTAaTUBBl (DU3UYECKUE; HOXKHHUIIBI, CEKYHJOMEp JIa0OpaTOPHBINA; HAOOp J1abopaTOpHOU
MOCY/IbI: TPOOUPKH, MEPHBIC IWIUHAPHI, MEPHBIC KOJOBI, XUMUYECKUE PEAKTUBBI;
nabopaTopHoe 000pyaoBaHUE; MIKA(BI 711 XpaHEHUS PEaKTHBOB U XUMUYECKOHN TTOCY/IBI;
BBITSDKHAST BEHTUJISIINA.

OcHOBHOI niepedeHb MPUOOPOB, 00OPYIOBAHUS U MPUHAIICIKHOCTEH, UCTIOJIb3yEMBbIX
IpU MOATOTOBKE W MPOBEJACHUU JIA0OPATOPHBIX pabOT B TPeTheM CeMecTpe: CPe/ICTBA
XUMUAYECKOTO AaHalW3a, BBITSHKHAS BEHTWISLUSA, AHAJUTUYECKUE BECHI, MEIIAJIKH,
BaKyyMHbII Hacoc u Jip. Habop HeoOxoaumMoro 0o60py10BaHUS U pEareHTOB 00eCTIeYnBaeT
BO3MOXKHOCTh pean3arii J1abopaTopHBIX pPabOT, MTPETYCMOTPEHHBIX MPOTPAMMON
(Dorokonopumerp — KOK-3; Habop XuMHUYECKON MOCYABl U PEAKTUBOB; IITATUBBI; BECHI
texunueckue — BT-500; Becwl ananutnueckue BJI -200; TOpCHOHHBIE BECHI;
KOJIOOHArpeBaTeIv; MEMIAIKU C JJICKTPUUYECKUM MPUBOJAOM; TEPMOMETP PTYTHBIM U
KOHTAKTHBIN; TpUOOp sl OMNpejeieHUus KpaeBoro yria CMaduBaHUS; TEPMOCTaT;
acupatopbl; MaHoOMeTpbl; pubop PeOunaepa, npubop A MOCTPOCHHS JUArPaMMBbI
TIJIABKOCTH).

HaGop HeobxommMoro o0OpynOBaHUS M PEAKTUBOB OOECIEUMBAET BO3MOKHOCTD
peanuzanuu 1a0OpaTOpHBIX pabOT, NPEIyCMOTPEHHBIX MporpamMMmoi. B cmydae
OTCYTCTBUS HEOOXOJUMBIX MPUOOPOB, OOyYarOUIMECs HCIOIb3YIOT HHTEPAKTUBHBIN
MaTtepuai.



9. MeToanueckune PEKOMEHIANUMA TJIA CaMOCTOSITEILHOM paﬁoTbl Oﬁy‘laIOl[ll/lXCﬂ

B ocHOBe caMoCTOSTENbHON pabdOThl OOYYarOIIMXCS JIekKaT: COAEp)KaHue padoueit
y4eOHOM MpOrpamMMbl, BOMPOCHI JJis MOATOTOBKHM K KOHTPOJBHBIM paboTaM, a Takxke
caMoCTOATeNbHOE U3yueHune VIHTepHeT-pecypcoB.

[Tpuctynas k paboTe, KaX1blii 00y4aroIINiics JOKEH MPUHUMATh BO BHUMaHHE
CJIEAYIOIINE MOJOKEHHUS: TUCIUIUINHA TOCTPOCHA 110 MOAYJIbHOMY MPUHIIUITY, KaXK IbIH
MOJYJIb IPEICTABISAET COOOM JTIOTMYECKU 3aBEPIIEHHBIN pa3/iel Kypca.

JlekIIMOHHBIE 3aHATHUSA TTOCBAIICHBI PACCMOTPEHUIO KITIOUEBBIX, 0230BBIX MOJIOKEHUN
Kypca W Ppa3bsiCHEHUIO YYEOHBIX 3a/laHUM, BBIHOCUMBIX Ha CaMOCTOSITEIbHYIO
popadoTKy.

JlabopaTtopHbie padoThl IpeIHA3HAYECHBI JJIsI TPUOOPETEHHS OMbITAa MPAKTUYECKOU
peanuzanMu  OCHOBHOM  mpodeccroHanbHOM ~ 00pa3oBaTeNbHONM  MPOTPamMMBI.
Meronuueckue ykazanus K JabopaTopHbIM paboTaM MpopadaThIBAIOTCS 00YyHAOIIMMUCS
BO BpEeMS CaMOCTOSTEIIbHOW TMOATrOTOBKU. HeoOXoauMbIii ypOBEHb IOATOTOBKH
KOHTPOJIUPYETCA Mepe] MpoBeeHuEeM J1abopaTOpHBIX padoT.

CamocrosiTeibHasi padoTa 0O0ydYalOIMUXCSA BKIIOYACT MPOPaOOTKY JIEKIIMOHHOTO
Kypca, odopmieHne nabopaTopHbix pabor u mp. CamocrtostensHas paboTa
npeaycMaTpUBaEeT HE TOJBKO MPOPabOTKYy MaTepualioB JIEKIIMOHHOTO Kypca, HO U UX
pacuiMpeHue B pe3yJbTare IMOMCKa, aHaiu3a, CTPYKTYPUPOBAHUS W TPEACTaBICHUS B
KOMIaKTHOM BHUJIE COBPEMEHHON MH(POPMAIIUU U3 BCEX BO3ZMOXKHBIX UCTOYHUKOB.

Tekymmnii KOHTPOJbL TMPOBOJUTCS B TEUYCHUE KaXIOTO MOJIYJsl, €r0o HTOTOBbBIC
pe3yNbTaThl CKJIAABIBAIOTCS U3 OLIEHOK IO CIEAYIOUIMMU BHAaM KOHTPOJIbHBIX
MEPOIPUSITUIA:

e 3aImura JJabopaTOPHBIX padoT;

¢ KOHTPOJIbHBIE PA0OTHI;

¢ paboTa Ha JNEKIUAX U TJa0OPATOPHBIX 3aHATHUSAX.

OcBOeHME NUCIUIUIMHBI, €€ YCIENIHOE 3aBEPIICHUE Ha CTaauu MPOMEKYTOUYHOIO
KOHTPOJISl BO3MOXHO TOJIBKO MPH PETYIIIPHOM pabOTE BO BpEMsI CEMECTpa U MIIAHOMEPHOM
MPOXOXKJIECHUU TEKYIIETO KOHTPOJIS.

Jns 3aBepiieHust paboOThl B ceMecTpe OOydYarolMiCs MOJKEH BBIMOJHUTL BCE
nabopaTopHble pabOThl, KOHTPOJIbHBIE MEPOTIPHUITHS.

IIpomexyTouHasi aTTecTalMs MO PE3yJbTaTaM MEPBOTO U BTOPOrO CEMECTPOB MO
M3y4aeMoOW JUCIHUIUINHE POXOAUT B (hOpME 3aueTa, 1Mo Pe3ysIbTaTaM TPEThEro CeMecTpa
— B (opMe 3k3ameHa. OCBOCHHME KIIOUEBBIX, 0a30BBIX MOJIOKEHUW JUCIMUILIMHBI,
COCTaBJISIIOIINX OCHOBY OCTATOUHBIX 3HAHUM 10 HEH, MPOBOAUTCS MPU MOATOTOBKE K Ca4e
3a4€TOB M DK3aMEHA.

10. MeTtoauyeckue PEKOMEHIANUMA IJIsI IIPpEIoaaBaTe I

PekoMmenyeTcss MIMPOKOE HMCIIOJIb30BAaHUE AKTUBHBIX M HWHTEPAKTUBHBIX METOIOB
oOy4denwusi, ()OHAOB OIICHOUYHBIX CPEJCTB, BKJIIOYAIONIUX TECThl W TUIIOBHIC 3a/IaHMS,
MO3BOJISIONINE OIICHUTH 3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITETEHIIUMA.

[Ipu mpoBeneHnn 1a0OPaTOPHOTO MPAKTHKyMa HEOOXOJAMMO CO3/1aTh YCJIOBHS IS
MaKCHUMAJIbHO CaMOCTOSATEIIBHOTO BBITIOJIHEHUSI 00YUYarOIIUMUCS J1a0OpaTOPHBIX paldoT.

[Tpu npoBeeHNH Ta00PATOPHOTO 3aHATHUS TPEIIOIABATEII0 PEKOMEH Ty eTCS:



1. Ouenka paboThl 00yUarOIIerocs B J1a0OpaTOPUM U MOTYUYECHHBIX UM PE3YIbTATOB (C
OIICHKOM).

2. IIpoBepka oTueTa 0 BHIMOJHCHHOM J1a00paTopHOi paboTe (C OIEHKOM).

3. [IpoBeaenue 3amuThl 1a60paTOPHOI pabOTHI (B YCTHOW MJIM TECTOBOHU (hopme) 1Mo
TEOPETUYECKOMY M MPAKTUYECKOMY MaTepuaiy JlabopaToOpHOU paboThl (C OLIEHKOI).

[Tpu 3amuTe nabopaTtopHOil pabOTHl 00YUAIOUIHIICS JOMKEH YMETh OOBSCHATH LIETH,
3a/layd, XOJ IPOBEACHHSI SKCIEPUMEHTOB, UX PpE3YyJbTaThl, ClEJaHHbIE BBIBOABL. B
Ipoliecce MPOBEACHUSI OMBITOB OOYYarOIIMECs PaCUIUpPSIIOT CBOM MPEACTABICHHUS O
BEILECTBAX, X CBOMCTBAX, MPUOOPETAIOT MPAKTUYECKUE HABBIKH.

B xozme mnpoBeneHus 3aHATHUN oOydarouiuecs IOJKHBI YUUThCS (HOpMYIHpOBaTh
COOCTBEHHOE MHEHUE, MPABUIBLHO BBIPAXXaTh MBICIH, JOKA3bIBaTh CBOIO TOUKY 3pEHUS,
BECTU JUCKYCCHIO, YyBa)k<aTh aJbTEPHATHBHOE MHEHHE. ITO JODKHO TOMOYb
chopMHUpOBaTh HABBIKH, HEOOXOAUMBIE OYIyIIeMy CHEIHUATUCTY B MPOQPECCHOHATBHON
nesTenbHOCTA. Peanu3anisi akKTMBHBIX W HHTEPAKTUBHBIX METOJOB MPU H3YyUYEHUU
OUCUMILTUHBI «XUMHUYECKHE OCHOBBI TE€XHOJOIMH IMOJUTPAPUUECKOr0o M yHaKOBOUHOTO
IIPOM3BOJICTBA» BO3MOYKHA Ha JICKIIMOHHBIX U TAOOPATOPHBIX 3aHATHUIX ITyTEM IPOBEICHHUS
JTUCKYCCUH, THATIOTOB, Oecel, pa300pa KOHKPETHBIX CUTYallMOHHBIX 3a/1a4.

CamocrosTenbHas paboTa — 3T0 HanOoJee BaXKHBIA MTyTh OCBOCHUS 00YYarOIIUMHUCS
HOBBIX 3HaHWI, YMEHUW, HABBIKOB MPU U3YYEHUH AUCUMIUIMHBI. OOpa3oBarenbHas LEb
CaMOCTOATENBbHON pabOThl — OCBOEHHWE XMMHYECKOW TEPMHUHOJIOTMH, (POpMUpOBaAHUE
HABBIKOB XMMHUYECKOTO MBIIUICHHS], SKCTIEPUMEHTAIbHBIX YMEHUI, YMEHUN paboTath ¢
y4eOHOM JUTEpaTypoil, MpOU3BOAUTH XMMHYECKHE pacyeTbl. Pa3BuBaromias 1eibp —
pa3BUTHE CAMOCTOSITEILHOCTH, YMEHUN AaHAJIU3UPOBATH SBJICHHUS MU J€1aTh BBIBOJIBI.
CamocrosiTenbHas paboTa MOXET ObITh MCTOYHHMKOM 3HAHUM, CIIOCOOOM UX NMPOBEPKH,
COBEPILEHCTBOBAHMS U 3aKPEIJICHUS 3HAHUW, YMEHM, HABBIKOB. DTOT BUJI JESTEIIBHOCTH
o0yJaroumxcs MPOXOoUT MO KOHTPOJIEM MPEIo1aBaTesl.

[Ipu opranuzanmuu BHEAYAUTOPHON CaMOCTOSTEIBHONW pabOThl MO JUCITUIUIHHE
MPErnoIaBaTeN0 PEKOMEHIyEeTCsl UCTI0Jb30BaTh ClIEAyOUIUe (OPMBI:

1. BeimosiHeHHE JOMAINTHUX 3aJlaHUl Pa3HOOOPA3HOTO XapakTepa (pelieHue 3ajad,
U3y4YeHUe yueOHOU TuTepaTypsl U T.1.).

2. BpbinmonHeHne WHAMBUAYAJIbHBIX 3a/laHU, HAIMpPaBICHHBIX HA pa3BUTHE Y
OOy4YaroIINXCS CaAMOCTOSITEILHOCTH M MHUIIMATUBLI. MHAMBUAYanbHOE 3aJaHUE MOXKET
NOJTy4aTh KaK KaXkKJbli 00y4aroImuncs, TaK U 4aCTh 00YYarOUINXCs TPYMIIbI.

B pamkax u3ydenus kypca «XMMHUECKHE OCHOBBI TEXHOJIOTHH NOJUTPapUIECKOTo U
YIAKOBOYHOT'O IPOM3BOJCTBAa» BO3MOXHO IIOCEHICHUE TEMATHYECKUX BBICTABOK U
CEMHUHApOB.



[Iporpamma cocraBieHa B cooTBercTBUM ¢ DenepanbHbIM  TOCYJapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAaHJIAPTOM BBICHIETO OO0pa30BaHUS MO HANPABICHUIO MOJATOTOBKU
OakanmaBpoB  29.03.03 TexHoJsioruss NOJAUrpapuUeckoro W  yYNaKOBOYHOIO
NPou3BOACTBA

IIporpammy cocraBuiIn:
JIOILICHT, K.T.H., JIOLICHT /W.T". Pekyc/

CTapILUH MIPEIOIABATEIb /T".H. Xypapnepa/

IIporpamma yTBep:kaeHa Ha 3acefaHud kKadeapsl “MHHOBAIMOHHBIE MaTepHUabl
MpUHTMEINauHAyCcTpun’ «22» utoHsd 2025 r., nporokoa Ne 11.

3aBeyrommii kKageapoit
npodeccop, 1. T. H. /A.T1. KonapaTos/



Ilpunoscenue 1
CTpyKTypa U coep:KaHue JUCHUIIMHBbI «XMMHYeCKHe OCHOBbI TEXHOJIOTHM MOJUTPAPHYECKOro U YIAKOBOYHOI 0
NMPOM3BOACTBA» 110 HANIPABJICHUIO ITOATOTOBKH
29.03.03 «TexHoJs1orusi MOJUIrpauuecKOro U ynakoBO4YHOro nNpou3BoACTBa»

(0axanaBp)

Ounas ¢popma 00yuenust
I'ox natopa: 2025

Buabl yue6Hoii padoThl, Dop-
2 = 8| BKJIIOYas CAMOCTOSATEIbHYIO Buabi camocTosITe/IbHOM padoThI MbIAT-
Paszpnen § d:a( 5 paboty o0y4aromuxcs, o0yvarommxcsi TecTa-
8 E § M TPYAOEMKOCTH B 4yacax MU
J | /C | Jla6 | CPC | KCP | K.P. |KIL| PI'P | Pedepar | Kip | 9| 3
IlepBblii cemecTp
Pa3nes 1. Tema 1. Beenenne. Kiaccsl 1 1 2 1
XUMHUYECKHUX COC}IHHeHHﬁ.
Jlabopamopnas paboma 1 2 2 1

«Knaccel xuMuaeckux COGI{HH@HI/Iﬁ »

Jlabopamopnas paboma
«ITony4yeHre ManopacTBOPHMBIX 1 4 2 1
THAPOKCUIIOB U CYIH(MUIOB C IIOMOIIBIO
0OMEHHBIX peaKIuii»

Pazgea 1. Tema 2. CTpoeHue aToma u 1 2 2 1
NePUOINYECKUH 3aK0H

Jlabopamopnas paboma
«OrpeneseHne MOJIIPHON MacChl 1 5 2 1
SKBUBAJICHTA AJIIOMUHHUSD)

Jlabopamopnas paboma

«Ompenenenwe TerIoBoro 3pdexra 1 7 2 1
PEaKIMH PaCTBOPEHHUSI COIEi»

Paznes 1. Tema 3. Xumudeckasi cBsI3b. 1 3 2 1
Jlabopamopnas paboma 1 15 2 1

27



«'ugponus conein»

Jlabopamopnas paboma

o «CmenieHne XUMUYeCKOT0 paBHOBECHS 8
Pa3nen 1. Tema 4. OcHOBHBIE

10. | 3aKoHOMepHOCTH MPOTEKAHMSI 5
XHMHMYECKHX pPeaKnui
Jlabopamopnas paboma

11. | «3aBHCUMOCTD CKOPOCTH XUMHYECKOI 9
pEaKIyu OT KOHIICHTPAIMH PEareHTOB)
Jlabopamopnas paboma

12. | «3aBHCHMOCTb CKOPOCTH XUMHYECKOU 10
pEaKIyu OT TEMIEPATyphD»

13. | Pasgexn 1. Tema 5. PacTBopbI 6
Jlabopamopnas paboma

14. | «IIpurorosiieHne pacTBOpa 3a1aHHON 13
KOHIICHTPAITAI

15, Jlabopamopnas paboma 15
«OrmpeneseHne TUTPa a30THOM KUCIOTHD)

16. | Paznmea 1. Tema 5. PacTBopsl 7

17. Jlabopamopnas paboma 16
«DIEKTPOTUTHYECKAS TUCCOLUALIUSY
Jlabopamopnas paboma

18. | «OKHCIHUTENBLHO-BOCCTAHOBHUTELHEIE 1
peaKIum
Pa3nesn 1. Tema 6. OxkucanTe/IbHO-

19. | BoccranoBHTeIBHBIE peaKIMH. 9
DJIEKTPOXUMHUYECKHE MPOLeCChI

20. Jlabopamopnas paboma 3
«["anpBaHMYECKHE PIIEMEHTBD»

71 Jlabopamopnas paboma 4

) «DIIEKTPOJIN3 BOJIHBIX PACTBOPOB COJICH»

22. | Pazgen 2. Tema 1. Xumus s-3j1eMeHTOB 10

3. Jlabopamopnas paboma 5
«CBo¥icTBa $-371eMEHTOB | rpymiien

2. Jlabopamopnas paboma 6
«CBoiicTBa s-neMeHTOoB 11 rpymmbn

25. | Pazgen 2. Tema 2. Xumust p-3JieMeHTOB 11

26. | JlabopamopHas paboma 7




«CnoiicTBa p-anemenToB VII rpynmsn

27.

Jlabopamopuas paboma
«CBoiicTBa p-ameMeHTOB VI rpymnms»

28.

Paznen 2. Tema 2. XumMus p-3j1eMeHTOB

13

29.

Jlabopamopnas paboma
«CBoiicTBa p-anemenToB V u IV rpynm»

10

30.

Jlabopamopnas paboma
«CBoiicTBa ATFOMUHHS

11

31.

Paznea 2. Tema 3. Xumusa d-3jieMeHTOB

14

32.

Jlabopamopnas paboma
«CaoiictBa p-anemenToB I rpymmsn

12

33.

Jlabopamopnas paboma
«CBoiicTBa d-311€MEHTOBY

13

34.

Paznea 2. Tema 3. Xumusa d-3jieMeHTOB

15

35.

Jlabopamopnas paboma
«ITonyyeHre KOMIUIEKCHBIX COEMHEHHI

14

36.

Jlabopamopnas paboma
«DoTOMETpUYECKOE ONpE/IeIICHUE
KOJINYECTBA HUKEJIS B PACTBOPAX)

16

@0pma ammecmauuu

17-18

Bcero 4acoB 1o AUCIUITIIMHE
B IIEPBOM CEMECTpE

18

48

44

Bropoii cemecTp

Pa3zpnen 1. OcHOBHBIE IOHATHSA
XHMHUYECKHUX MPOLECCOB M UX CBS3b €
TEXHOJIOTHYeCKUMHM MPOLeCCaMHU B
nojurpapuu

Paznen 2. YrieBoaopoansl

Tema 1. IlpeaesbHble yriaeBoa0poabl
(aIKaHbI)

BBoaHoe 3aHsTHE 1a00paTOPHOTO
MIPaKTHKyMa

Jlaboparopnas pabora Nel.
«IIpenenpHBIE YTIEBOIOPOIBI (AJIKAHBI)»




Tema 2. DTHI€HOBBIE YIJIEBOJIOPOIbI
(asnkensbl). /lueHOBBIE YIJIEBOAOPOIBI
(aIKkaIMeHbl)

JlabopaTtopHas pabota Ne2
«ITUICHOBBIE YTIIEBOAOPOIBI: TIOTyICHHE
U XUMUYECKHUE CBOMCTBA»

JlabGopaTopHas pabota Ne3
«AIIETUIICHOBBIC YTICBOJOPOIBI:
TOJIYYCHUEC U XUMHUYCCKHUE CBOMCTBaY

Tema 3. AlleTHJIEHOBBIE
YIJIEBOAOPO/bI (ATKHUHBI)

Tema 4.

ApomaTHyecKue yriieBoaopoabl

JlaGoparopnas padota Ned
«ApoMaTH4YecKue YIrieBOAOPOIbL:
NOJYYEeHHE U XUMHUECKHE CBOMCTBAY

JlaGoparophast padota Ne5
«OIHOATOMHBIE CIIUPTHI

10.

Pa3nen 3. ®yHKIHOHATBbHBIE
NMPOM3BOIHbIE YII€BOJOPOI0B

Tema 1. CnMpThI: 01HOATOMHBIE,
HEeHACBILIEHHbIC © MHOT0AaTOMHBbIE.
Tema 2. @eHOIBI

11.

JlabopaTtopuas pabora Ne6
«MHOroaTOMHBIE CIUPTHI U PSHOTIBI

12.

JlabopaTtopHas pabora Ne7
«ATBIETUIBI U KETOHBD)

13.

Tema 3. OxcocoenuHEHUA
(anbaernabl 1 KeTOHbI)

14.

Jlaboparophas pabota Ne§
«OIHOOCHOBHBIC KAPOOHOBBIE KUCIIOTHI»

10

15.

JlaGoparopHas padoTa Ne9
«/IByXOCHOBHBIC M apOMATHIECKHUE
KapOOHOBBIE KUCIIOTHI»

10

16.

Tema 4. Kap6oHoBbI€e KHCJI0ThI:
OJHOOCHOBHbIE HACBIIIIEHHbIE,
HEHACBIIIeHHbIE, APOMATHYECKHE U
JABYXOCHOBHbIE

11




17.

JlaGoparophas padota Nel0
«Kupsl u macnay

12

18.

JlaGoparopHast paboTa Nell
«MoHocaxapuabD

12

19.

Tema 5. Kupsbi u macia Tema 6.
YriaeBoabl: MOHO-, TH- H
MOJIMCAXAPUJIBI

13

20.

JlabopaTtopHast pabora Nel2
«Ju- 1 nonucaxapuapn

14

21.

JlaGoparophas padota Nel3
«Anmdarnaeckne aMuHBD

14

22.

Tema 7. A3oTcoaep:xauue
COeMHEHUsI: AMUHbI, HUTPUJIbI,
U30HUTPUJIbL, HUTPOCOEIMHEHUSI,
u3onuaHatel. Tema 8. ilnazo- u
a30CoeIMHEeHNs

15

23.

Jlabopamopnas paboma Nel4
«ApOMaTUYECKNUE AMUHBD»

16

24.

Jlabopamopnas paboma Nel5
«Jlnazo- u a30COeTUHEHUSD)

16

25.

Tema 9. MHoOrOsInepHBIE H
reTepoLMKJINYeCKHe coeJUHEHUS

17

26.

Jlabopamopnas paboma Nel6
«MHoOTOs1IepHbIE COETUHEHUS

18

27.

Jlabopamopnas paboma Nel7
«["eTepormkImecKue CoeJMHEHNS)

18

(Dopma ammecmauuu

19-20

Bcero yacoB 1o quciMIuinie
BO BTOPOM CEMECTpe

18

36

54

Tpernii cemecTp

Pa3nea 1. OcHOBBI XUMHYECKOI
TEPMOTUHAMMKH.

Jlabopamopnas paboma
«Ompenenenue TermioBoro dhdexra
peaKuuy HeUTpanu3aluu CUILHON
KHCJIOTHI CHJIBHBIM OCHOBaHHEM)).




Paspnen 2. ®a3oBble paBHOBeCHS U
Y4eHHe 0 PacTBOpax.

Jlabopamopnas paboma
«O0YIITHOCKOIHSD.

Paspnen 3. PacTBopbI 3J1€KTPOJIUTOB.

Jlabopamopnas paboma
«KnHeTnka pa3ioxKeHust KOMILTIEKCHOTO
OKcaJlaTa MapraHiay.

Paznea 4. XumMudeckass KHHeTHKA.
®otoxumuyeckne peakuun. Karanus.

Jlabopamopnas paboma
«KunHeTunka pasinoxeHus THOCEPHOI
KHCIIOTBI: BIUSHUE TEMIIEpaTyphl Ha
CKOPOCTH PEaKILIUI».

Pazgea 5. [lucnepcHble cucTeMbl.

10.

Jlabopamopnas paboma
«OnpeneneHue MOJIHON NOBEPXHOCTHOU
SHEPTrUU KUIKOCTEN».

10

11.

Paznea 6. Pusuueckass XuMus
TMOBEPXHOCTHBIX ABJIECHUIA.

11

12.

Jlabopamopnas paboma
«Omnpenenenne TOBepXHOCTHOTO
HATSHKEHHS JKUJIKOCTEI.

12

13.

Pa3nen 6. ®usnueckass XuMHs
MOBEPXHOCTHBIX IBJICHUIA.

13

14.

Jlabopamopnas paboma
«M3yuenue ancopoumu [TAB Ha TBepBIX
a7IcOpOEHTaxXY.

14

15.

Pazpnen 7. CBoiicTBa 1MCIIEPCHBIX
CHCTEM.

15

16.

Jlabopamopnas paboma
«CeMMeHTAIIMOHHBIN aHAJTN3
JIUCTIEPCHOCTH TPy0O0 AUCTIEPCHBIX
MTOPOIITKOBY.

16

17.

Paznen 8. OTneabHbIe KJIACCHI
AUCTIEPCHBIX CHCTEM.

17

18.

Jlabopamopnas paboma
«Onpenenenrie KPUTHUECKON
KOHIICHTPAIIH MHUIIEIITIO00pa30BaHU.




q)OpMﬂ ammecmauuu

19-20

Bcero gacoB no gucuuiuinHe
BO BTOPOM CEMECTpPE

16

36

54

Bcero yacos o gucuumnIinHe
3a BeCh nepuoJ 00yueHust

52

120

152




TpynoeMKoCTh TUCHUILIMHBI B 4acax
= -~ o = =
e| 5| Z£F| | E%Zx| E.| & | 2EF Dopva
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O N’
1.2 24 3K3aMeH,
Ounast 1 3 ’ 3/9 172 52 120 | 152 3auer,
IK3aMeH
O6H_[aﬂ TPYAOCMKOCTb JUCHUILIMHBI COCTABJIACT 9 3a4yeTHBIX CAUHUILBI.
CemecTpbl
Buj yue6Hoii paboTnl Bceero 4acos
1 2 3
KonTakTHas paGoTa(Bcero) 172 64 54 54
B ToMm unce:
Jlexmu 52 18 18 16
JIaGopatopusbie paboTsl (JIP) 120 48 36 36
[Ipaktuyeckue padotsl (I1P)
CamocrosiTesibHas padoTa (Bcero) 152 44 54 54
B ToMm uuce:
KonTponbnas pabora
Buja npoMexxyToOYHOM aTTeCTALMU
3ager, qu¢.3a4er, SK3aMeH Ok3ameH| 3ayer | Dk3ameH
OO6mmas Tpy10eMKOCTh yac./3a4. ex 324/9 3/108 3/108 3/108
Tpyno-
Ne Ne paznena HaumenoBanue 1abopaTopHbIX paboT €MKOCTh
/i JUCLUTUIMHBI (gacer)
1-i1 cemecmp
1. Pazgen 1. Tema 1 Kraccrel xummaecknx coenunenwii (Y. 1, 2) 2
2. Pasnen 1. Tema 1 Kiraccrer xumudeckux coenuaenmit (U. 3, 4) 2
3 Pasien 1. Tema 1 ITony4yenue ManopacTBOPUMBIX THIPOKCHIIOB )
Cynb(hUI0B ¢ TOMOIIEI0 OOMEHHBIX PEaKIUil
7 2
4. Pa3nen 1. Tema 3 g{npf;[eﬂeHHe MOJISIPHON MACChI 5KBUBAJICHTA A IFOMUHUSA




Omnpenenenne MOJISIPHON MacChl SKBUBAJIEHTA ATFOMUHUS

. Paznen 1. Tema 3

> 2 (4. 2.)
Onpenenenue TemioBoro 3G GeKTa peakiu pacTBOPEHHS

6. Paznmen 1. Tema 4 e b peatmnp p
coiei

7. Pasnen 1. Tema 4 CwMmenieHne XuMHUIeCKOT0 paBHOBECHS
3aBUCHMOCTH CKOPOCTA XUMUYECKOH PEAKIIH OT

8. Pasznen 1. Tema 4 p peaKtt
KOHIICHTPAILIMK PEarcHTOB
3aBUCHMOCTH CKOPOCTH XUMUYECKOH PEaKINH OT

9. Pasmen 1. Tema 4 p peaxtt
TeMITEpaTypbl

10. Pazgen 1. Tema 5 DIEKTPOIUTUYECKAS TUCCOITHAITNS

11. | Paszmen 1. Tema 5 pH CHIIBHBIX 3JIEKTPOIUTOB

12. Pazmen 1. Tema 5 pH cnaObIx 3J€KTPOIUTOB
[IpuroroBnenue pactBopa 3aJJaHHON KOHLeHTpauuu (Y.

13. | Pasmen 1. Tema 5 15 p pa3a uenTpanuy (
[IpuroroBneHue pacTBOpa 3aJaHHOM KOHIIEHTPAIlUU

14. | Pasmen 1. Tema 5 p p pasal HerTpan
4.2)

15. Paznen 1. Tema 5 I'uaponus coneii (U. 1)

16. Pazgen 1. Tema 5 T'anponus coneit (Y. 2)

17. Paznen 1. Tema 5 3aBHCUMOCTh PACTBOPHMOCTH COJICH OT TeMITepaTyphl

18. Pazpen 1. Tema 5 OcaxJieHre U paCTBOPEHHUE OCAIKOB
OKHUCITUTENHHO-BOCCTAHOBUTEIILHBIE PEAKIIHHY B

19. | Pasmen 1. Tema 6 . peaKt
KHCIJIOTHOM cpeze
OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH B IEIOYHOM

20. | Pasmen 1. Tema 6 peakl m
cpene

21. | Pazpmen 1. Tema 6 [aTbBaHMYECKHE JICMEHTHI

22. Paznen 1. Tema 6 DJIEeKTPOJIN3 BOIHBIX pACTBOPOB COJIEM

23. Pasznen 2. Tema 1 CaoiicTBa s-31neMeHTOB | rpynmsl

24, Pa3znen 2. Tema 1 CsoiicTBa s-3neMeHTOB 11 rpynmsl

25. Paznen 2. Tema 2 Caoiicta p-aemenToB VII rpyrmmst

26. Paznen 2. Tema 2 CaoiicTBa p-351eMeHTOB VI rpyIims

27. Paznen 2. Tema 2 CBolicTBa p-371€MEHTOB V IPYMIIbI

28. Pa3znen 2. Tema 2 CaoiictBa p-35neMeHTOoB [V rpymmsl

29. | Pasmen 2. Tema 2 CBoJiCTBa ATIOMUHHS




30. | Pasmen 2. Tema 2 Caoiicta p-amemenToB 111 rpymms
31. Paznen 2. Tema 3 CaoiicTBa d-3meMeHTOB
32. Paznen 2. Tema 3 CBoiicTBa 2JIEMEHTOB MOATPYIIIIEI XKeTe3a
33. | Pasmen 2. Tema 3 CaoiicTBa xpoma
34. | Pasmen 2. Tema 3 CaoiicTBa Maprasia
35. Paznen 2. Tema 3 [Tony4yeHne KOMITTIEKCHBIX COSMHEHUIN
Pasnienenre HOHOB TSKENBIX METAJIOB METOIOM
36. | Pasmen 3. Tema 1 A . A
OymakHOU Xpomarorpaduu
37. Paznmen 3. Tema 2 Omnpenenenne TUTPa a30THOM KACIOTHI
®doToMeTpHUECKOE ONPEICICHUE KOJUYEeCTBA HUKEIS B
38. | Pasmen 3. Tema 2 P pea
pacTtBopax?2
2-11 cemecmp
1. Paznmen 2. Tema 1 | IIpenensHble yTIeBOOPOIBI (aTKAHEI)
OTUJICHOBBIC YTIICBOIOPO/IBL: MTOyYCHUE U XUMHUYECKUE
2. Pazgen 2. Tema 2 . y HLOPOAL y
CBOICTBa
ATETHIIEHOBBIE YTIEBOJOPOIBI: TIOTYICHUE U XUMHUIECKHE
3. Pazgen 2. Tema 3 e y AOPOA Y
CBOIiCTBA
ApoMaTuiecKue yriieBOIOPO/IbI: MOJyUYEeHHE U XUMUICCKUE
4, Pazgen 2. Tema 4 PO Y AOPOL Y
CBOICTBa
5. Pazgen 3. Tema 1 | OgHOATOMHBIE CIUPTHI
6. Paznen 3. Tema 2 | MHOroaToMHbI€ CIUPTHI U (PEHOIBI
7. Paznen 3. Tema 3 | Anpaeruasl U KETOHBI
8. Paznmen 3. Tema 4 | OqHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI
9. Paznen 3. Tema 4 | JIByXOCHOBHBIC M apOMAaTHYECKUE KAPOOHOBBIE KUCIIOTHI
10. Paznmen 3. Tema 5 | ’Kupsl u Macna
11. Paznen 3. Tema 6 | MoHOcaxapubl
12. Pasnen 3. Tema 6 | J{u- u momucaxapus
13. Paznen 3. Tema 7 | Anudarudeckue aMuHBI
14. | Pasnmen 3. Tema 7 | ApoMaTudyecKkue aMUHbBI
15. Paznen 3. Tema 8 | JInazo- u a30COSTUHECHUS




16.

Pazgen 3. Tema 9

MHOFO}II[epHBIe COCAMHCHUA

17. Paznen 3. Tema 9 | ['eTepOLMKINYECKUE COCTUHEHUS
3-it cemecmp
Onpenenenue TeroBoro 3¢ ¢hexra peakuu
1. 1 HEeUTpaIn3aluu CUIbHON KUCIOThI CUIIBHBIM
OCHOBaHHUEM.
2. 2 JuarpaMma I1aBKOCTH OMHAPHON CUCTEMBI.
3. 2 Juarpamma pactBopumoctd HeHOI-BOIA.
N3y4eHne 3aBUCUMOCTH J1aBJIEHUS HACBIILIEHHOTO 1apa
4. 2 KUIKOCTH OT TEMIIEPATYPBHI.
JmarpaMmma miaBKOCTH HEU30MOP(PHO-KPUCTATUIN3YIO-
5. 2 LIEVCST CUCTEMBL.
6. 2 O0ynIocKonus.
7 4 Kunetnka nHBEpCHM TPOCTHUKOBOTO caxapa.
KuneTnka pasnoxeHuss KOMIUIEKCHOTO OKcajaTa
8. 4 Maprasua.
9 4 KuneTnka pasnoxxeHns THOCEPHON KHUCIIOTHI.
Omnpenenenre MNOBEPXHOCTHOTO HATSKEHUSI )KUJIKOCTEH
10. 6 pa3IMYHBIMH METOIAMH.
Omnpenenenye MNoJHON MOBEPXHOCTHOM SHEPTUH
11. 6 SKUIKOCTEH.
Nzyuenue ancopOiuu [TAB Ha rpanuie pa3aena das
12. 6 AKUJKOCTb-Ta3.
W3yuenne agcopOunu U3 )KUIKUX PAaCTBOPOB HA
13. 6 TBEPAOM aicopOeHTeE.
Uccnenosanue sinusausa [IAB Ha cmaunBanue u
14. 6 aAre3nIo TBEPAbIX MOBEPXHOCTEH.
CenuMeHTalMOHHBIN aHATN3 JUCIIEPCHOCTH IPy0o
5. 7 JCIIEPCHBIX TIOPOILIKOB.
DnexTpodopeTnyecKoe onpeeIeHue
16. 7 AIEKTPOKUHETUYECKOI O OTEHIINAIA.
N3ydenue koaryisunuu v cTabMIM3aui IMIpo3051s]
17. 7 ruapokcusa xemnesa (I11).
Onpenenenre CpeHEro pa3Mepa 4acTUll
18. 7 MOJIUANCIIEPCHOTO JIaTEeKCa TYPOUAUMETPHUUECKUM
METOIOM.
19. 8 ITonyuyenue 3MyJIbCUI U U3YYEHUE UX CBOMCTB.
20 g Omnpenenenre KPUTHUECKON KOHIIEHTPAIUH

MI/ILICJ'IJ'IOO6pa30BaHI/I}I pa3siInYHbIMU MCTOAAMHU.




HccnenoBanne KHHETUKHU Ha6YXaHI/I}I

21. 8 BBICOKOMOJIEKYJISIpHBIX coeanHenuii (BMC).

4
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MUHUCTEPCTBO HAVKU 1 BBICILIET'O OBPA3OBAHM S POCCUIMCKOM OEJIEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHME BBICILIEI'O OBPASOBAHMA

«MOCKOBCKHUH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Hanpasnenue noaroroeku: 29.03.03 Texnonozusn noauzpaghuueckozo u ynako8ounoz2o

npou3eoocmaea
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TMMOKA3ATEJIb YPOBHA C@OPMHUPOBAHHOCTH KOMIETEHIIMA

XyMH4YeCKne OCHOBbI TEXHOJIOTHH nonnrpa(]mqecw)ro H YIIAKOBOYHOI'0 ITPOU3BOJACTBA

OI'OC BO 29.03.04 TexHoJs10rusi NoJurpauyeckoro H ynakoBO4Horo Npou3BoJacTea

B npouecce ocBoeHMs JaHHOM AMCLHUIUIMHBI 00yYaromuiicst GOpMUpPYET U IEMOHCTPUPYET CIEAYIOIINE
o0menpodeccuoHaTbHbIEC KOMIIETEHIMH:

KOMIIETEHIIUH IlepedyeHb KOMIIOHEHTOB Texuosorus ®opma Crenenu ypoBHei 0CBOEHUs
WHJEKC| ®OPMYJIAPOBKA ¢popmupoBanus OLICHOYHOT0 KOMIIeTeHIU i
KOMIIeTeH Mii cpencrBa**
Cnocobrocmo BHAMb: JICKIIHH, 9,3,0JIP, | ba3oBblii ypoBeHb:
OIIK-1 | npumensmo - METO/IbI U3MEPEHHUS 1 00PAOOTKH IKCIIEPUMEHTATBHBIX camocrositensHast | K/P, ~BOCTIPOU3BOJICTBO
ecmecmeeHHOHayYHbl JaHHBIX pabora, T, YO [OJTyYECHHBIX 3HAHUI B
eu yMg'”bé' nabopaTtopHbIe XO0J1€ TEKyLIEro
obweunicenepnvie |- ©OPAOATBIBATE H IPE/ICTABIATH IKCIEPHMEHTAIBHBIC S — KOHTPOJIS
) TaHHBIC B BHJIC OTYETOB "
SHAHUS, MEMOObl gy IloBbIICHHBIN YPOBEHB:
Mamemamu4ecko2o ) -
- CIIOCOOHOCTBIO K CUCTEMATU3alUuK U 0000ILEHHIO TPaKTIICCKOC
ananuza u De3yBTATOR PAGOTEI IIPUMEHEHHE
MOOenUpoB8aHus 8 MOJTYyYECHHBIX 3HAHUU B
obnacmu Mpoliecce MOATOTOBKH K
npogheccuonanvHol 71a00paTOPHBIM,
oesamenbHOCmuU MPaKTUYECKUM U

KOHTPOJILHBIM paboTam

**_ CokparieHust GopM OLICHOYHBIX CpeACTB cM. B Tabmwuie 2




Taoauua 2

HepEE'—IEHb OLCHOYHBIX CPEACTB M0 AUCHHUILJINHE «XHMHYeCKHEe OCHOBBI TEXHOJIOTUH

nourpaguyeckoro 1 ynakoBo4HoOro Npou3BoACTBa

HaumenoBanue [IpencraBnenue
No OLIEHOUHOTO Kpartkas xapakrepucTrka OLieHOYHOTO OLIEHOYHOTO
0oC cpeacTsa CpeacTBa cpenctea B DOC
[IponyxT CaMOCTOSTEIbHOMN paboThl
00ydJaromierocs, MPEACTABISIONINN  CO00i
CpPEICTBO TIPOBEPKH YMEHUH MPUMEHSTH
OT4er 1o MONYYCHHbIC  3HAHWA AU PelICHHA
. MOCTaBIEHHOM 3a/1aun o 3apanee |DoHp 1a00paTOPHBIX
1 nabopaTopHO# paboTe . 6
(OJTP) ONpENeNICHHOW  METOJUKEe M KpaTKoe pabot
M3TI0’)KEHUE B TUCbMEHHOM BHJIE MTOTyYEHHBIX
[PE3yJIbTaTOB AKCIIEPUMEHTAIHLHOTO u
TEOPETUYECKOr0  aHajm3a  OINpeaeTeHHOU
y4eOHO- UCCIIeIOBATEIILCKON TEMBI.
N KommiekTsl
KoHtponsHas CpenctBo MNpoBEpKM YMEHMH IPUMEHATH
2 pabota MOJTy4CHHBIC 3HAHUS JUIS PEIICHUs 3a1ad BapHatTon
(K/P) OTIPE/ICJICHHOTO THIIA 10 TEME WJIH pa3ieiry KOHTPOIBHBIX
3aaHu’
CpencTtBo KOHTpOJIS, OPraHU30BAaHHOE Kak
crenmanpHas ~ Oecela  MeJarormyeckoro
YerHbIi onipoc, paboTHMKAa ¢ OOydYarIIMMCSi Ha TEMBI, Bomnpocsl o
3 coOecenoBaHue CBSI3aHHBIE C HM3y4aeMOW JUCUUILIUHON, U TeMaM/paszzesam
(YO) paccyMTaHHOE Ha BBISICHEHHE oO0BbeMa JIACIATUTHHBI
3HAaHUU 00YYarOIIErocs MO OMPEICIIEHHOMY
pasneny, TeMe, mpooaemMe  T.11.
Cuctema CTaHIAPTU3UPOBAHHBIX  3aJaHMHIA,
4 Tecr MMO3BOJIAIONIAs aBTOMATU3MPOBATh Mpoueaypy | DPOHI TECTOBBIX
(T) M3MEpEHUs] ypOBHS 3HAaHWM W yMEHHI 3a7laHuif
oOydaromerocs
KommiekT BopocoB
3auer CpenctBo KOHTPOJIS YCBOGHHUS | o r0BbIX 3aaHHil
5 3) oOydJaronmmcst yaeOHOTro MaTepHraia o BceM T —
pazaenaM AUCIUILTHHBL. OCBOCHILSI
CpencTBO KOHTPOJISE CAMOCTOSITENIbHOM pabOThI
oOydaroierocs, rnpejacrasisioiiee co00il OTBET Komrnekr
6 3K3gMeH Ha BOMPOCHI, OXBAaTHIBAIOIIME BCE pa3felibl | dK3aMEHAIMOHHBIX
) (MOZIy/M) TUCUMUILUIMHBI; TO3BOJISIET OLIEHUTH OuserToB
YPOBEHb IPUOOPETEHHBIX 3HAHUM
IMacnopT ¢oHAa OLIEHOYHBIX CPEACTB MO TUCHUTLINHE
«Xumuueckue 0CHOBbl MEXHOI02UU NOAUZPAPUUECKO20 U YRAKOBOUHOZ0 NPOU3EOOCHIBA)
No Kon HaumenoBanue
o KonTposupyembie pa3aesibl TUCHHIIHHBI KOHTPOJIMPYeMOii OIIEHOYHOT' 0
KOMIIeTeH MM CpeacTBa
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1-1t1 cemecmp

Paszgen 1. Tema 1. Beeoenue. Knaccot

1. N OIIK-1 3, 0JIP, K/P, T, YO
XUMUYECKUX COCOUHEHUIL.

5 Paznen 1. Tema ? Cmpoenue amoma u OITK-1 3, K/P. T, YO
nepuoouYeCcKuil 3aKoH

3. Pazgen 1. Tema 3. Xumuueckasn cesnsw OIIK-1 3, 0JIP, K/P, T, YO

4 Pazgen 1. Tema 4. Ocnognoie 3aKonoMepHOCHU OITK-1 3, OJIP, K/P, T, YO
RPOMEKAHUA XUMUUECKUX PeaKUUil

5. Paznen 1. Tema 5. Pacmeoput OIIK-1 3, 0JIP, K/P, T, YO
Paznen 1. Tema 6. Okucnumenovno-

6. eoccmanoeumenbHvle peaKuyuu. OIIK-1 3, 0JIP, K/P, T, YO
DnekmpoxumuyecKue npoueccol

7. Pasnen 2. Tema 1. Xumusa s-rnemenmoé OIIK-1 3, 0JIP, K/P, T, YO

8. | Paznen 2. Tema 2. Xumus p-anemenmog OIIK-1 3, OJIP, K/P, T, YO

0. Paznen 2. Tema 3. Xumusa d->nemenmoe OIIK-1 3, 0JIP, K/P, T, YO

10. | Pa3nmen 3. Tema 1. Kauecmeennwtii ananu3s OIIK-1 3, 0JIP, K/P, T, YO

11. | Pasnexn 3. Tema 2. Konuuecmeennslit anaiu3 OIIK-1 3, 0JIP, K/P, T, YO

2-11 cemecmp

Paznen 1. Ocnosénvie nonamus xumuueckux

1. npoueccos u ux c6:a3b C MexXHoA02UYecKUMU OIIK-1 3,K/P, T, YO
npoyeccamu 6 noauzpaguu

) Paznen 2. Tema 1. Ilpeodenvnuvie yeneeooopoowt OIK-1 3, OJIP, K/P, T, YO
(ankanot)
Paznen 2. Tema 2. Imunenosuvie y2nee000poovt

3. (ankenst). /[luenoswie y2ines000poont OIIK-1 3, 0JIP, K/P, T, YO
(ankaouenwvi)

4 Paznen 2. Tema 3. Auemunenoswie OIK-1 3, OJIP, K/P, T, YO
y271€6000p00bl (AIKUHBL)

5. Paznen 2. Tema 4. Apomamuueckue OIK-1 3, OJIP, K/P, T, YO
2186000p00bl

6. Pasnen 3. Tema 1. Crupmui: oonoamomnuie, OIK-1 3, OJIP, K/P, T, YO
HEHACbIUEeHHble U MHOZOAMOMHbLE

7. Pazgen 3. Tema 2. Denovt OIIK-1 3, OJIP, K/P, T, YO

2. Paznen 3. Tema 3. Oxcocoedunenusn OITK-1 3, OJIP, K/P, T, YO
(anvoezuovl U KemoHbl)
Paznen 3. Tema 4. Kapoonoewvie kuciomot:

9. OOHOOCHOBHbIE HACLIWECHHbIC, HEHACbIUCHHbIE, OIIK-1 3, 0JIP, K/P, T, YO

apomamuidecKue u 06yxocuoeu ble
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10. | Pa3nen 3. Tema 5. JKupot u macna OIIK-1 3, OJIP, K/P, T, YO
1. Pazgen 3. Tema 6. Yeneeo0nt: mono-, ou- u OIK-1 3, OJIP, K/P, T, YO
noaucaxapuowvt
Paznen 3. Tema 7. Azomcoodepocawjue
12. | coeounenun: amunvl, HUMPUIIbL, U3OHUMPUIIBL, OIIK-1 3, OJIP, K/P, T, YO
HUMPOCOCOUHEHUA, U3OUUAHAMDBL.
13. | Pasnmen 3. Tema 8. Juazo- u azocoeounenusn OIIK-1 3, 0JIP, K/P, T, YO
14. Paznen 3. Tema 9. Muozosoepnote u OITK-1 3, OJIP, K/P, T, YO
2emepoUUKIUYeCKUe COCOUHEHUA
3-it cemecmp
Pasnen 1. Ocroewvl xumuueckoi 2,0JIP,K/P, T, I
L. mepmMooOuHamuKu OIK-1
Paznen 2. @azoevie pasnosecus u yuenue o 2, OJIP, K/P, T, J1
2. pacmeopax OIIK-1
3. | Pasgen 3. Pacmeopul 3nekmponumos OITK-1 3, OJIP, K/P, T, I
Paznen 4. Xumuueckas kunemuka. 2, OJIP, K/P, T, J1
4. Domoxumuueckue peakyuu. Kamanus OIK-1
5 | Pasnen 1. Jucnepcuoie cucmemor OIIK-1 3, OJIP,K/P, T, I
Paznen 2. @uzuueckan xumusa noeepxnocmuvix 3, OJIP, K/P, T, ]
6. Ae1eHull OIK-1
7. | Pasnen 3. Ceoiicmea oucnepchvix cucmem OTIK-1 3, OJIP, K/P, T, [
Paznen 4. Omoenvusvie knaccovt oucnepcrvix 9, OJIP, K/P, T, J1
8. cucmem OIIK-1

1. IlepeyeHb KOMIETEHIMIA ¢ yKa3aHHeM 3TANOB MX (POPMUPOBAHMS B Ipollecce OCBOCHUSA
AUCHUILINHBL. @OpPMBI KOHTPOJIS (POPMHUPOBAHUS KOMIETEHIH A

JTanel
Kox mo ¢dopmupoBanu
Komnerennus dopma KOHT 1
OMHETCHIT eoroc OpMa KOHTPO1 | (pa3neJibl
JUCUMILIAHBI)
Cnocoonocmu npumeHnsams IIpomekyTOUHBIH KOHTPOJIb:
ecmecmeeHHOHAyUHble U OIIK-1 | 324erT, 3a4eT, 9K3aMeH

obweuHdceHephvle 3HAHU,
Memoobl MamemamuiecKo2o
aHanu3a u MOOeIUPOBAHUsl 8
obaacmu npogeccuoHanvbHou
oesmenbHoCmu

Tekyuuii KOHTPOJIb:

omnpoc Ha 71a00paTOPHBIX
3aHATHSAX;

3amuTa 1adopaTopHbIX padoT;
KOHTpOJIbHAsI paboTa;
TECTUPOBAHUE

Bce pazgenst

2.loka3aTe i M KpPUTEPUM OLECHUBAHMSA KOMIIETEHIHH NPH H3YYeHHH AUCUMILJIMHBI,

OIIUCaHME IIKAJ OIICHUBAHUA

2.1. Kpurepum o1ieHKH 0TBETAa HA IK3aMeHe
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(popmupoBanune komnerenuuu OIIK-1)

«5» (0TIMYHO): 00yUaIOIIUIACS JEeMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIIaJIeeT
TEpPMUHAMH, JeJaeT apryMEHTHUPOBAHHBIE BBIBOJIbI U 00OOIIEHUS, TPUBOJUT IPUMEPHI, IOKA3bIBAET
CcBOOOHOE BJIa/ICHHE MOHOJIOTUYECKOM PEeUbIO U CIIOCOOHOCTH OBICTPO pearupoBaTh HA yTOUHSIOIIHE
BOIIPOCHI.

«4» (xopomo): oOyJaromuiics IeMOHCTPUPYET MPOYHbIE TEOPETUUYECKUE 3HAHUS, BIIAJICET
TEpPMUHAMH, JEJIaeT apryMEHTUPOBAHHbIE BBIBOJIbI U 00001IEHNUS, TPUBOIUT IPUMEPHI, TIOKA3bIBACT
CBOOOJHOE BJIa/ICHUE MOHOJIOTMYECKOH peublo, HO MPU ITOM JENaeT HECYIIECTBEHHbIE OIMIMOKH,
KOTOpble OBICTPO MCIPABISET CaMOCTOSITEIbHO MM TPH HE3HAYMTEIBHOH KOPPEKLUHU
IIPETIOAABATEIIEM.

«3» (YIOBJIeTBOPHUTEJIbHO): 00yYaroluiicss AEMOHCTPUPYET HErNTyOOKHE TEOpeTHdYecKHe
3HAaHUA, MpOsABIsAeT ciabo cPOpMUPOBAHHBIE HABBIKM aHaIM3a SIBICHUW W IPOLIECCOB,
HEJ0CTAaTOYHOE YMEHUE AENIaTh apryMEHTUPOBaHHBIE BHIBOJBI U IPUBOJUTE IPUMEPSHI, TIOKA3bIBACT
HEJ0CTaTOYHO CBOOOJIHOE BIIAJICHUE MOHOJOTMYECKONW peublo, TEPMUHAMH, JIOTUYHOCTBIO H
[OCJIEIOBATEILHOCTBIO HM3JI0KEHUS, JeTaeT OIIMOKH, KOTOPble MOXET MCIPAaBUTh TOJBKO MpPU
KOPPEKLMH IIPETNI01aBATEIIEM.

«2» (Hey/l0BJIEeTBOPHUTEIbHO): OOy4YaIOUIMICA IEMOHCTPUPYET HE3HAHHE TEOPETHUYECKUX
OCHOB IIpEIMETa, HE yMeeT JenaTb apryMEHTHPOBAHHBIE BBIBOJABI W IPUBOAUTH IPHUMEDHI,
MOKa3bIBaeT cJlaboe BJaJICHHE MOHOJOIMYECKOW pEublo, HE BIAJEET TEPMUHAMH, IPOSBISIET
OTCYTCTBHUE JIOTMYHOCTH U TOCIIEJOBATEIBHOCTH U3JI0KEHUS, JEJIAeT OIIMOKH, KOTOPhIE HE MOXKET
HCIIPABUTh AK€ MPU KOPPEKLMH IPENoAaBaTeleM, OTKa3bIBAETCSI OTBEUATh HA JIOIOJHUTEIbHBIE
BOIIPOCHI.

2.2. Kputepnu oneHKH 0TBeTa HA 3a4eTe
(popmupoBanmne komnerenuuii OIK-1)

3a4YTEHO:

IPU OTBETE HA IMpPEJUIOKEHHbIE BONPOCHl OOy4YaIOUIMHCA JEMOHCTPUPYET CHCTEMHbIE
TCOPCTUUCCKUC 3HAHUS, BIIAACCT TCPMUHAMU, NCITACT apryMCHTHPOBAHHBIC BHIBOABI U 0606H_IGHI/I$I,
IPUBOJIUT NPHUMEPHI, MOKA3bIBAET CBOOOJHOE BJIAJJICHHE MOHOJOTMYECKOW PEeubl0 M CHOCOOHOCTh
OBICTPO pearupoBaTh Ha YTOUHSIOLINE BOIPOCHI.

He 324TeHO:

o0yJaronuiicss IEMOHCTPUPYET HE3HAHUE TEOPETUIECKIX OCHOB MPEAMETa, HE YMEeT JeNaTh
apryMEHTHpPOBaHHBIE BBIBOJbl W IPUBOAUTH IPUMEPHI, IOKa3blBaeT cjaboe BIaZieHUE
MOHOJIOTHYECKOM p€4bro, HC BJIAACCT TCPMUHAMH, IHPOABILCT OTCYTCTBHUC JIOTUYHOCTU U
IIOCJIEIOBATEIBHOCTH M3JIOKEHMS, JeJIaeT OUIMOKM, KOTOpble HE MOXET HCIpPaBUTh Aake IpHU
KOppCKIHHU MPENnoaaBaTeJICM, OTKA3bIBACTCA OTBCUATh HA JOTTOJHUTCIIBHBIC BOIIPOCHI.

2.3. Kpurepuu omeHKH padoThl 00ydYaoumierocss Ha JadopaTOpPHBLIX 3aHATHAX (OTYET MO
J1abopaTopHBIM padoTam)
(popmupoBanue komnerenuuii OIIK-1)

«5» (0TJIMYHO): BBHINOJIHEHBI Bce JabopaTopHble padOThl, MPEAYCMOTPEHHBIE IJIAHOM, U
HaMuUCcaHbl 10 HUM OTYETHI;, 00yJaromuiicst 6e3 omuboK caenan HeoOXOAUMBIE PacyeThl U TPAMOTHO
HaInucal BbIBOJbI K paboTam.

«4» (XopolIo0): BBINOJHEHBl BCE J1TAaOOpaTOpHBIE PabOTHI, NMPEAYCMOTPEHHBIE IUIAHOM, H
HAMKCaHBl 10 HUM OTYETHI; OOYYaIOMIMKCSA C KOPPEKTHPYIOUIMMH 3aMEUaHHSIMHU IPEroiaBaTels
caenan HeoOXoIMMBbIE pacueThl U TPaMOTHO HamKcall BBIBOJBI K paboTam

«3» (Y10BJIETBOPHUTEIBHO): BBIIIOJHEHBI BCE JIAOOPATOPHBIE PAOOTHI, MPELYCMOTPEHHBIC
IUTAHOM, U HalHMCaHbl MO HUM OTYEThI, C 3aMEUYaHHSIMH IpenojaBaTesis OOydaroIuics caesan
HE0OXOIMMBbIE pacyeThl U HAITKCAJl BBIBOABI K paboTaM.

«2» (Heya0BJIETBOPUTEIbHO): 00yUaIONIUICS HE BBIMOJHUI WX BBITOIHII HENPAaBUIBHO
naboparopHble palOTHI, MPEIyCMOTPEHHbIE IUIAHOM; HE HaIWCal MO HHUM OTYEThl, He CHAesall
HEOOXOIMMbIE pacyeThl U HE HAIHMCAJ BBIBOJBI K pabOTaM.
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2.4. Kputepnu oueHKH YCTHOIO ompoca
(popmupoBanue komnerenuuii OIIK-1)

«5» (0TIM4YHO): O00ydYaroIIUNCA JIEMOHCTPUPYET CHUCTEMHBIE TEOPETUUYECKHE 3HaHUS,
BJIa/IEET TEPMUHAMHU, JIEIaeT apryMEHTUPOBAHHBIE BBIBOJBI U 0000IEHUS U OBICTPO pearupyeT Ha
YTOYHSOIIKE BOIIPOCHL.

«4» (xopomio): oOyJaromuiics 1eMOHCTPUPYET MPOYHbIE TEOPETUUECKUE 3HAHUS, BIIAJICET
TEPMUHAMHM, [EJIaeT apryMEHTHPOBAaHHbIE BBIBOJBI M O0OOILEHHsS, HO MpPH 3TOM JIENaeT
HECYIIECTBEHHbIE  OIMIMOKHU, KOTOphle OBICTPO HCIPABISET CAMOCTOSTEIBHO WU  IpH
HE3HAUUTEIIbHON KOPPEKIUH IIPEIOJaBaTEIEM.

«3» (Y10BJEeTBOPUTEIbHO): OOYYAIONINICS JEMOHCTPUPYET HETIyOOKHE TEOPETUUYECKHE
3HaHMUA, HEIOCTATOYHOE YMEHME JelaTb apryMEHTHUPOBAHHBIC BBIBOABI U IPUBOJUTH IIPUMEDHI,
MIOKa3bIBAa€T HEIOCTATOYHO CBOOOJHOE BIJIAJICHHME TEPMUHAMHU, JEJIACT OLIMOKH, KOTOPbIE MOXKET
UCIIPaBUTH TOJIBKO IPU KOPPEKLIUHU MIPENIOAABATEIIEM.

«2» (Hey10BJIETBOPUTEIbHO): OOYyJAIOUTUICS JIEMOHCTPUPYET HE3HAHHE TEOPETHUECKHUX
OCHOB IIPEIMETa, HE YMEET ACNIaTh apryMEHTUPOBAHHbBIC BBIBOJBI HE BJIAJICET TEPMUHAMH, JEIACT
OLIMOKH, KOTOPbIE HE MOKET UCIPABUTD JJaXKe MPU KOPPEKIUH MPENOIaBATEIEM.

2.5. Kputepnu oieHKH TeCTUPOBaHHUSA
(popmupoBanune komnerenuuit OIIK-1)

biankoBOoe TECTHMpOBaHUE OLICHMBAETCS B COOTBETCTBMM C IPOLIEHTOM IPaBUIIbHBIX
OTBETOB, JAHHBIX 00YYaIOLMMCs Ha BOIIPOCHI TECTA.

CrannapTHas 1IKala COOTBETCTBHUS Pe3yJbTaTOB TECTHPOBAHUS BBICTABIISIEMON OaysIbHON
OLICHKE:!

- «OTJIMYHO» - CBbIIIE 85% IMpaBUIIbHBIX OTBETOB;

- «xopowo» - ot 70,1% 10 85% npaBUIbHBIX OTBETOB;

- «YIOBIIETBOPUTENBHO» - OT 55,1% 10 70% npaBUIBHBIX OTBETOB;

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

PersnaMeHT TeCTHpPOBaHMS BKIIFOYAET:

— KOJIM4ECTBO BOIpPocoB — 20);

- IIPOJOJKUTEIBLHOCTD TECTUPOBAaHUSI — 60 MUHYT;

«5» (0TJIMYHO): TECTUPYEMBI TIEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIAJICET
TEPMUHAMHU U 00J1a1aeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIIPOCHI TECTA.

«4» (X0opom10): TECTUPYEMBIN B IIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMSI,
BJaJieeT OOJIBIIMHCTBOM TEPMUHOB U 00J1a/laeT CIIOCOOHOCTBIO OBICTPO pearupoBaTh Ha BOIPOCHI
TecTa.

«3» (YHAOBJICTBOPHTEJIBHO): CHCTEMHBIE TCOPETHUECKHE 3HAHHUA Y TECTUPYEMOIO
OTCYTCTBYIOT, OH BJIaJIC€T HEKOTOPHIMU TEPMUHAMH U Ha BONPOCHI TECTA pearupyer OCTATOHYHO
MEIJICHHO.

«2» (HeyIOBJIETBOPUTEJIbHO): CHCTEMHBIE TEOPETUYECKUE 3HAHUSA Y TECTHUPYEMOIO
OTCYTCTBYIOT, TCPMHUHOJIOTHEN OH HE BJIAJEET U Ha BOIIPOCHI TECTA PEAarupyeT MEIJIEHHO.

2.6. Kpurepnu oneHKH KOHTPOJILHOH padoThl
(¢popmupoBanune komnerenuuin OIIK-1)

KontponbHass pa0OoTa BBINOJHSETCS O BapMaHTaM M BKJIIOYAaeT TPU 3a/aHus: JBa
TEOPETUYECKUX BOIPOCA 10 U3yYEeHHOMY MaTepuaiy U 3agady. KoHTposibHas paboTa olleHUBaeTcs B
COOTBETCTBUH C MPOLIEHTOM MPaBUJIbHBIX OTBETOB.

- «OTJIMYHO» - CBBIIIE 85% MpaBUIIbHBIX OTBETOB;

- «xopoto» - oT 70,1% 1o 85% npaBUIIBHBIX OTBETOB;

- «YIOBIETBOPUTENBHO» - OT 55,1% 10 70% npaBUIBHBIX OTBETOB;

- oT 0 10 55% npaBUIIBHBIX OTBETOB — «HEYAOBIETBOPUTEIIHHOY
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Kaxxnpiif Bormpoc KOHTPOJIBHOM paboThI OlleHUBaeTCsl O NATHOauIbHON mikane. Mrorosas
OLIEHKA 110 KOHTPOJBbHON paboTe BBICTABIAETCS, UCXOIS U3 CYMMblI 0OAJUIOB, MOJIYYEHHBIX 3a TpU

3aJlaHusl.

«5» (naTh 0a/U10B): 00yUaIOMIMNACS AEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHUS: Ha
TEOPETUYECKUH BONPOC KOHTPOJILHOM pabOThl OTBEYAeT I'PaMOTHO M IOJHO, 3ajJady pemaer 0e3
OLIMOOK U ¢ HEOOXOANUMBIMU HOSICHEHUSMHU.

«4» (4erpipe Oayuia): oOydwarouiics ¢ HEOOJNBIIMMHU HETOYHOCTSAMHU JE€MOHCTPUPYET
CUCTEMHbIE TEOPETUYECKHE 3HAHUS: Ha TEOPETHUECKUH BOIMPOC KOHTPOJBHON pabOThl OTBEYAET
I'PaMOTHO U TIOJIHO, 33Jauy pemaeT 6e3 rpyObIX OIMO0K U ¢ HEOOXOIMMBIMU MOSICHEHUSAMU

«3» (Tpm 0as1a): 00yyaronMiics He IEMOHCTPUPYET CUCTEMHBIX TEOPETHUECKHE 3HAHUI: Ha
TEOPETUYECKUI BOMPOC KOHTPOJIBHON pabOThl OTBEYAET YACTUYHO U C CYLIECTBEHHBIMU OLIMOKaMHU,
3a/1a4y pelaeT ¢ CyIeCTBEHHbIMU OIIMOKaMU U HE JaeT HE0OOXOIMMBIX MOSICHEHUH.

«2» (nBa Hajia): oOydaroLMiics He UMEeT CUCTEMHBIX TEOPETUUECKHEe 3HAHUI: Ha BOIIPOC
KOHTpPOJIbHON paboThl OTBEYAET YACTUYHO U C IpyObIMHU OLIMOKaMH, 3ajady peuaeTr ¢ rpyObIMH
OlIMOKaMU M He J1aeT He0OXOAUMBIX MOSCHEHUH.

«1» (ogun ©0ani): oOydJaroIIMIIC HE HMEET CHUCTEMHBIX TEOPETHYECKHE 3HAHWW: Ha
TEOPETUYECKUI BOIIPOC KOHTPOJIbHOM paboThl HE OTBEYAET, 3a/1a4y HE pelIacT.

2.7. Utorosble nmokaszareju 0a/JIbHOM OLleHKH C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
AMCHMILINHE B pa3pe3e J1eCKPUITOPOB «3HATH/ YMETh/ BJIAJETh»:

Kputepun onennBanus

IHoka3zarennb
2 3 4 5
OIIK-1. CriocoOHOCTh MPUMEHSITh €CTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHBIE 3HAHUSI, METOIbI
MaTeMaTHYECKOT0 aHaJIM3a U MOJIEIUPOBAHUS B 001acTH POo(eCcCUOHATBHON eI TeIbHOCTH
3HATH: OO6yJarormmiics OOyuarommuiics OO6yuarommiics OOyuarommuiics
METOBI JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
U3MEpEHUs 1 MOJTHOE OTCYTCTBHE | HEIOJIHOE COOTBETCTBHE | YaCTUYHOE TIOJTHOE
00paboTkn WIH CIIeTyOIINX 3HAHWIA: COOTBETCTBHE COOTBETCTBHE
IKCHEPUMEHTAIBH | HEJJOCTAaTOYHOE METOJIOB U3MEPCHUS U CIICYIOUIMX 3HAHUN: | CIICIYIOLIHX
BIX JTAHHBIX COOTBETCTBHE 00paboTkn METOJIOB M3MEPEHHsT | 3HAHWI: METOJI0B
CIIeITYFOIIINX IKCIIEPHMEHTAIBHBIX 1 00paboTKH N3MEpEHUS U
3HAHUI: METO/IOB JIAHHBIX. IKCIICPUMEHTAIBHBIX | 00pabOTKU
U3MEPCHUS 1 Hormyckatorcs JIAHHBIX. IKCIIEPUMEHTAIBH
00paboTku 3HAUUTENbHbIC OMOKY, | JlomyckaroTces BIX JJAHHBIX.
IKCHEPUMEHTAIBHBI | MPOSIBISACTCS HE3HAYHTEIIbHBIC CBoboaHO
X JaHHBIX HEJJOCTaTOYHOCTh olmoKy, onepupyer
3HaHU, 110 psaay HETOYHOCTH, IPUOOPETEHHBIMHU
noKasareJeH, 3aTpyJHECHHS MIPH 3HAHUSIMU
oOyuarommiics AQHATUTUYECKUX
HUCIIBITBIBACT orepanuax
3HAYHUTEITbHBIC
3aTpyHEHHS [IPH
OIICPUPOBAHUU
3HaHUAMMU IIPU UX
nepeHoce Ha HOBBIE
CHTYallUH
yMeTh: OOyuaromuiics He | OOyyaromuiics OO0yuarommiics OOyuarommiics
00pabaThIBaTh U YMEET WJIA B JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET
NPEICTABIISATh HEJI0CTATOYHOMN HETIOJIHOE COOTBETCTBUE | YACTHYHOE TI0JIHOE
OKCHEPUMEHTAIBH | CTENICHU yMeeT CIIeTYIOIINX YMEHHI: COOTBETCTBHE COOTBETCTBHE
bIC TAaHHBIC B BUE | 00padaThIBaTh U oOpabaTbIBaTh U CIIeTYIONINX YMEHHUH: | CICIYIONIHX
OTYETOB NPEACTABIIATH IIPEACTABIIATD 00pabaTbIBaTh 1 YMEHUIL:
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OKCIICPUMEHTAJIbHBI OKCIICPUMEHTAJIbHBIC MPEACTaBIATD O6pa6aTLIBaTI) u

¢ JaHHBIE B BUIEC JaHHBIC B BUJE OTYETOB. | SKCIIEPUMEHTAJIbHBIE | MPEACTABIATh

OTYECTOB HOHYCKaIOTCH JaHHBIC B BUJIC OKCIICPUMEHTAJIbH
3HAYUTENbHBIC OINOKH, | OTYETOB. Y MCHUS bI€ JJAaHHBIC B BHIE
NpOSIBIIACTCS OCBOECHBI, HO OTYETOB.
HEJ0CTaTOYHOCTh JTOITYCKAIOTCS CBo0otHO
YMEHUH, 10 pALy HE3HAYUTEIbHEIE OIEepUpPyET
MoKazaTeseH, OLIMOKH, pUOOpPETEHHBIMU
oOyuarommiics HETOYHOCTH, YMEHUSIMH,
HCTIBITHIBACT 3aTpyAHEHUs TIPU MIPUMEHSIET UX B
3HAYHUTEIbHBIC AQHATUTUYECKUX CHTYaLHsIX
3aTpyAHEHUs IIpU onepanuax, IepeHoce | NOBBIIIEHHON
OIIEPUPOBAHUN YMEHUI Ha HOBBIE, CII0’KHOCTH
YMEHHSMH TIPH X HECTaH/IapTHBIC
IIEpEHOCE Ha HOBBIE CUTyaluu
CHTYallH

BJIaJeTh: OoOyuatomuiicsi He | OOyuaromumiics Biageer | OOyuarommuiics Obyuatomuiics B

CIIOCOOHOCTRIO K
CHCTEMAaTH3AINH 1
00001IEeHHIO
pe3yNIbTaToB
paboTHI

BJIAJIEET WU B
HEIOCTAaTOYHOU
CTEIEHH BIIaJIeET
CIIOCOOHOCTRIO K
CHCTEMATH3AIMH U
000011IeHIO
Pe3yJIbTaToB
padoTHI

CITOCOOHOCTRIO K
CHCTEMATH3AINH U
0000IIEHHIO
pe3yJIbTaTOB PabOTHI B
HEIIOJIHOM 00beME,
JIOITY CKAIOTCSI
3HAYNTEILHBIE OLINOKH,
MIPOSIBIISIETCS
HEJI0CTATOYHOCTE
BJIaJICHUS HABLIKAMHU I10
Py MoKa3aTeneH,
oOyJaromuiics
HUCIIBITBIBACT
3HAYUTEILHEIE
3aTPyIHEHUS IIPU
HpI/IMCHCHI/II/I HAaBBIKOB B
HOBBIX CHTYAIIHAX

YACTUYHO BIIAJIEET
CIIOCOOHOCTBIO K
cucreMatTul3anuu u
000O0IIIEHUIO
pe3ynbpTaToB PaboOTHI,
HAaBBIKH OCBOEHEI, HO
JIOITY CKArOTCS
HE3HAYNTEIbHBIE
OIIIMOKH,
HETOYHOCTH,
3aTpyAHCHHUS TIPH
AHAIIUTUYCCKUX
oreparusx, epeHoce
YMEHHUH Ha HOBBIC,
HECTaHIapTHBIC
CUTyaLluu

IIOJIHOM 00BEME
BIIaJIEET
CIIOCOOHOCTBIO K
CHUCTEMATU3ALUHU U
0000IIEHHIO
Pe3yabTaTOB
paboThl,
CBOOOIHO
IIPUMEHSET
MOJTYYCHHBIC
HABBLIKH B
CUTYaLNsIX
MMOBBIIICHHOMN
CJI0’KHOCTH

2.8. UTtorosoe cooTBeTCTBHE 0ANJILHOM HIKAJIBI OLEHOK U YPOBHeH ¢(OPMHPOBAHHOCTH
KOMIIETCHIUI 110 JUCHHUILINHE:

YpoBennb
copmupoBanHoCTH Ouenka IlosicHeHue
KOMIETEHIINT
TEOPETHYECKOE COJEpP)KaHHE M TPAKTHYECKHE HABBIKH 110
JYCLIMIIMHE OCBOCHBI IOJIHOCTHIO;
Bricokuit 3a4TEHO BCC TMPEIyCMOTPECHHBIE MPOrpaMMoON OOy4YeHHs ydueOHbIC
3aJIaHus BBIITOJHEHBI HA BRICOKOM YPOBHE;
KOMITETEHIIUH COPMHUPOBAHEI
TEOPETHYECKOe COAEp)KaHHE M TPAKTHUYECKHE HABBIKH I10
JYCLIMIIMHE OCBOCHBI MMOJIHOCTHIO;
Cpenanii 3a4TEHO BCE TIPEIyCMOTPEHHBIC IIPOrpaMMOi OOydeHHUs ydeOHbBIC
3aJIaHus BBIIIOJIHEHBI C HE3HAYUTEILHBIMU 3aMEYaHUSMU;
KOMIETEHIINH B 1IeJIOM C(hOPMUPOBAHBI
TEOPETHUUECKOE COJCPKAHUE W MPAKTHYECKUE HABBIKH I10
JMUCIHIUIANHE OCBOCHBI YaCcTHYHO, HO TpoOensl HE HOCAT
Y I0BI€TBOPHUTEIIBHBIIH 3a4TE€HO CYIIIECTBEHHOTO XapaKTepa;
OONBIIMHCTBO TPEAYCMOTPEHHBIX IMPOrpaMMOil  0OydeHHS
yqeGHbe 3aJa4 BBIIIOJTHCHO, HO B HUX UMCIOTCA 0HII/I6KI/I;
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KOMIIETCHIIUU CHOPMHUPOBAHBI YACTUIHO

TEOPETHUYECKOE COJCPKAHME M INPAKTHYECKHE HAaBBIKUA 10
JUCIUILIAHE HE OCBOCHBI;

OOJNBIIMHCTBO  MPEIYCMOTPEHHBIX MPOrpaMMON  00y4eHUs
Y4eOHBIX 33JJaHUH JIMOO0 HE BHIMIOJHEHO, JIN0O COAECPKUT TpyObIe
HE 3a4TE€HO OIINOKH,

JIOTIOJTHUTENIbHASL CaMOCTOSITeNIbHAS PaboTa HaJl MaTepUAJIOM HE
MPUBOIUT K KAKOMY-THOO 3HAYMMOMY TOBBIIICHUIO Ka4ecTBa

BBINOJIHEHUS YUEOHBIX 3a1aHUil;
KOMIIETEHIINN HE CPOPMUPOBAHBI

HeynosnerBopu-
TENbHBIA

YpoBennb
chopmupoBaHHOCTH Ounenka IMosicHenue
KOMIIETeHIIUH

TEOPETUUECKOE COAEP)KAaHUE M NPAKTHYECKHE HABBIKH IO

S» JUCHIUTUIMHE OCBOCHBI MTOJTHOCTHIO;

Beicoknit (oTimHO) BCE MPEIYyCMOTPEHHBIE MPOrpaMMoil 00y4YeHHUs! y4ueOHbIe
3aJaHUs BBIIIOJHEHBI HA BEICOKOM YPOBHE;

KOMITETEHIIUU COPMHUPOBAHEI

TEOPETUUECKOE COACP)KaHHE M MPAKTHYECKHE HABBIKH MO

JUCLUIUIMHE OCBOCHBI ITOJHOCTHIO;

BCE MPEAYCMOTPEHHBIC TPOTpaMMOil OOyUCHHS ydcOHBIC

3aJJaHUs BBIITOJHEHBI C HE3HAYNTENLHBIMH 3aMeYaHUSIMHU;

KOMITETEHIIUH B 11eJIOM c(hOPMUPOBAHBI

«y

Cpensnii (xoporo)

TEOPETHIECKOE COJCPIKaHNE U IPAKTUIECKHE HABBIKH T10
JUCLUIUIMHE OCBOCHBI YaCTHYHO, HO MPOOETBI He HOCST
Y noBneTBopu- «3» CYLIECTBEHHOI'0 XapaKTepa;

TEJIbHBIN (YOBIETBOPHUTENHHO) | OONBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPaMMOii 00ydeHHS
y4eOHBIX 33/1a4 BHIITOJIHEHO, HO B HUX UMEIOTCS OLINOKH;
KOMITETEHIIMU C(HOPMHUPOBAHBI YACTHYHO
TEOPETUUECKOE COZICPKaHUE M MPAKTHUECKHE HABBIKH MO
JMCIMIUINHE HE OCBOCHBI;

OOJIBIIMHCTBO IPETyCMOTPEHHBIX TPOTPaMMOi 00y IEeHUS
y4eOHBIX 3a/laHui JINOO HE BBIOTHEHO, JIN0OO CONEPIKUT
rpyObie ommoOKy;

JIOTIOJTHUTEIIbHAS CaMOCTOSTEITbHAS pabora HaJ
MarepuaioM He IPUBOAWT K KaKOMY-IHOO 3HAYMMOMY
HOBBIIICHHUIO KAYE€CTBA BHITOJHEHHS YICOHBIX 3aJaHUI;
KOMITETEHIINU HE CPOPMUPOBAHEI

Heynosnersopu- @»
TENbHBIN (HEyIOBIIETBOPUTEIHHO)

3. Meroanueckue Marepuasibl (THIOBble KOHTPOJbHbIE 33/IaHUs), OMNpeaesoIne
npoueaypbl OLEHMBAHMS 3HAHMNA, YMeHMiH, HABBIKOB M (WJIHM) ONbITA [eSITeJbHOCTH,
XapaKkTepu3yIuXx 3Tanbl GopMUPOBAHUS KOMIETEHIUH

KoHTposbHBIE 3aaHUs, IPUMEHAEMBIE B paMKaX TEKYLIETO M TPOMEKYTOYHOI'O KOHTPOJISA 1O
JUCLUIIINHE, HOCAT YHUBEPCAIBHBIA XapaKTep U NPeNyCMaTpPUBAIOT BO3MOXKHOCTb KOMIUIEKCHOM
OLIEHKH BCcero Habopa KoMmneTeHUuui, npeaycMoTpenHsix Ol mo aucuurmnne.

3.1. Texymmii KOHTPOJIb (0TYET MO JIAOOPATOPHBIM padoTaM M AUCKYCCHS)
(popmupoBanue komnerenunii OIIK-1)

TemaTuka, METOAMYECKUE yKa3aHHs IO BBIIOJIHEHUIO JJAOOPATOPHBIX PadOT M3JI0KEHBI B
MaTepHaiax, XxpaHsmuxcs Ha kadeape « ITHHOBaIMOHHBIE MaTE€pUaIbl IPUHTMEIUAUH/TY CTPUNY.

3.2 Texkyuuii KOHTPOJIb (KOHTPOJIbHAsSI Pad0Ta)
(popmupoBanue komnerenunii OIK-1)
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IlepBbIii ceMecTp

IIpumepHbIe 3a1aHUA K KOHTPOJIbHOM padoTe Nel

1. Bapuantsl 3a1au:

a) B 800 r Bogsr pactBopmin 200 r Na;SO4. Onpenenure maccoByto 100 NaxSOs B
pactBope (B %).

0) CkoJbKO MOJIb BerecTBa cocTaBisioT 348 © KoSO4?

B) Kakue meTanmisl U3 nepeurcaeHHbIX BHITECHSIIOT BOJOPO/ U3 MOIOBOIOPOIHOMN
kucnotel HI: K, Fe, Au, Ca, Ag? IIpuBenute ypaBHEHHsI peakIUi B MOJIEKYJIAPHOU 1
COKpAIlICHHOW MOHHOH (opMme.

r) Kakoit 06beM npu HopMaJIbHBIX yCII0BUAX 3aHMMa0T 320 1 kucnopoaa 02?

1) Cxoabko 1UTpoB Kuciaopoaa Oz (ycaoBUs HOpMaJbHbIE) 00pazyeTcs Npu pa3iokKeHun
20 mons H2O?

e) Xnopun 6apus BaClo MOXHO MOTYyYUTh B3aMMOJICHCTBHEM METAIUIMYECKOTO Oapus ¢
pactBopom HCI. HanucaTh ypaBHEHHE 3TOM peaklnu U paccuutaTh 00bem Bojgopoaa Ha (ycnoBus
HOPMAJIbHBIE), BBIICTUBINETOCS MPU PacTBOpEeHUH 274 T 6apus.

k) Kaxkoit o6beM Bogopoaa Hy (ycmoBust HOpMalibHBIE) BBIICTUTCS TpH pacTBOpeHuu 20 T
KaJIeus B cojistHoi kuciiote HCI1?

3) CkoJbKO rpaMMOB cyib(uaa nuHKa ZnS obpa3zyercs npu Bzaumoseiicteuu 130 r
IIMHKA C U30BITKOM CEphI?

2. Bapuantsl 3a1aHui:

a) Jomnucarh 3 ypaBHEHUs OOMEHHBIX PEaKIMii, HAUCATh UX COKPAILCHHbIE HOHHBIE
yYpaBHEHHS, PacCTaBUTh KO3 PULIMEeHTHI,

0) HamMcaTh YpaBHEHUS peakiUii, C IOMOLIbIO KOTOPHIX MOXKHO OCYIIIECTBUTH LIEOYKY
IpeBpalleHUH (eCM peaklus MPOXOJUT B BOJHOM pacTBOPE, HEOOXOJMMO KPOME MOJIEKYJIISIPHOTO

HAIMCATh M COKPAIIEHHOE HOHHOE YPaBHEHHE); PaCCTaBUTh KOAPPHUIIUEHTHI, HATIPUMED:
Pb| — PbO| — Pb(NO3)2 — Pb(OH)|.

3. BapuaHnTsl 3a1aHMi:

a) HamMcaTh ypaBHEHHs JIEKTPOIUTHYECKOM JUCCOIMAlMK B BOJHBIX PacTBOpax
CJICAYIOUINX BEIECTB (AaHbl HOPMYIIBI 2-X COCTUHEHUN);

0) ompenenuTh CTENEHb OKUCICHHS KaX/I0T0 JIEMEHTa B CIEYIOIUX COSAMHEHUX (JaHbl
(GopMyJIbl 2-X COEIUHEHUN).

4. Bompoc Ha Temy: «TexHuka 6e30macHOCTH pabOTHl B XUMUUECKON 1ab0paTopum»:

a) OcHOBHbIE ITpaBUJIa MTOBEACHUS B 1a00paTOPUN.

6) Uro 3ampemiaeTcs nenath B nabopatopun?

B) Kak npaBuibHO MBITH Ta0OPaTOPHYIO MTOCY LY ?

r) IlpaBuia moap30BaHMs pEaKTHBAMHU.

1)  Mepbl penoCcTOPOKHOCTH PU pabOTe C KHUCIOTAMH U IIET0OYaMH.

e) IlpaBuna 6e3omacHoCTH MpU pabOTE C MPOOUPKAMH.

k) IlepBas moMoIs pU OTPaABIICHHN.

3) Ilomomis pu okorax (B TOM YMCIIE U ITPH 0XKOTaX, BBI3BAHHBIX KOHIIEHTPUPOBAHHBIMH
pacTBOpaMu KUCIIOT U IIEI0YEH).

n) IlepBast moMouIb Npu paHEeHUH.

k) [lepBast moMoIIs IPH MOPAKEHUH HIEKTPHUECKUM TOKOM.

IIpumepHbIe 3aJaHUsI K KOHTPOJIbHOI padoTe Ne2

1. CaoiicTBa s-31€MeHTOB | rpymnsl.
2. CaoiicTBa s-31eMeHTOB Il rpymimsl.
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3. CaoiicTBa p-3J€MEHTOB.

4. CaoricTBa amoMuHus. [IpuMeHeHre aNtOMUHUSA U €70 COEAMHEHNN B
NPUHTMEINATEXHOJIOTHH.

5. CaoiictBa cBuHLA. [IpuMeHeHe CBUHIIA U €TO COEIMHEHUH B MPUHTMEANATEXHOJIOT Y.

6. Yro Takoe ampotepHocTh? [IpuBeaure npumepsl. OTBET MOATBEPANTE YPABHEHUSAMU
peakuuii B MOJIEKYJISIPHOM U COKpaIlleHHOW HOHHOH (opMe.

7. Kakoii s-anemenT siBisiercst ampoTtepHbIM? [loaTBepauTe OTBET ypaBHEHUSIMU pEeAaKLIUi
B MOJIEKYJISIPHOM U COKpaIlleHHOW HOHHOH (opMe.

8. Kak uzmensercs okuciauTenbHas akTHBHOCT B psany Fo — Clo — Bra — Iz n uem ato
o0BsicHAeTCS?

9. Tlouemy HF — cnabas kucnora?

10. Kaxk uzmensiercs cuita kuciotT B psimy HCl — HBr — HI u ¢ wem 3T0 cBsi3ano?

11. Kak nzmensiercs cuna kucinort B psay HCIO, HCIOz, HCIO;, HC1O4 1 uem sto
00BsCHSETCS?

12. Kak uzmensercs sHeprus csssu O — H u cuna kucinot B psaay HaS — HoSe — HoTe?
JlaiTe OOBsICHCHUS.

13. Kakas ctenenb okuciaeHus: Hanbosee xapakrepHa st Bucmyta? Jlns ceunama? st
tamuus? [louemy?

14. Tlouemy cToyib GoraTta XUMus yriaepoaa?

15. Yro nmpeacTaBisioT co00il pacTBOpHI KpEMHHUEBOM KUCIOTHI? UTO Takoe cuimkaresib?

3aoauu

1. JlomummTe © ypaBHSAWUTE METOJAOM  TOJypEaKUUd  CICAYIOIIME  OKUCIUTEIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIIUU (HpI/IBeHGHBI 2 OKHUCJIUTEIHLHO-BOCCTAHOBUTEILHEIE peaKLII/II/I).

2. Bbllazer Wiy He BBINMAJIET 0CAJIOK MPH CIIMBAHUM JIBYX COJICH.
3. [IpuBenuTe mpuMepsl COSAMHEHHM AeMeHTa (IPUBEACH OAWH W3 S- WIH P-3JIEMEHTOB), B
KOTOPLIX OH HNPOABIISACT PA3JIMYHBIC CTCIICHU OKUCIICHUS. HazoBute st COCOUHCHUA.

BTtopoii cemecTp

IIpumepHbIe 3a7aHUs1 K KOHTPOJIbHOI padoTe Nel

1. ITprunHBI MHOTOOOPA3Usl OPraHNYECKUX COESANHEHUI.

2. [ToHsTHE 3JIEKTPOOTPULIATEIIHBHOCTH M 3aBUCUMOCTD XapaKTepa XUMHUYECKON CBA3U OT
3JIEKTPOOTPUIIATEILHOCTH aTOMOB.

3. [lonsiTne KOBAJIEHTHOMN CBA3U. THIBI KOBAJEHTHOW CBSI3M B MOJIEKYJaX: IOJSpHAs,
HETOJsPHAs, TOHOPHO-aKIENTOpHAs U ceMUNoisapHas (rmo cmnocoly oOpa3oBanusi). FloHHAs CBS3b.
IIpuBectu npumMepsl.

4. Tunsl pa3peiBa KOBAJEHTHOM CBSI3U B MOJIEKYJIaX U XapaKTep 00pa3yroLuXcs MpH
9TOM 4actull. [IpuBectu npumepsl.

5. Onektpoduisl U Hykiaeodwibl. [IpuBecTn nmpumMepsl.

6. THUIbl XUMHUYECKUX PEAKIIMI B OPraHUYECKON XUMUU: 3aMEILCHHS, TPUCOETUHEHHUS,
NeperpynnupOBKH, PaclleIUIeHNs U oTieIuieHus. [IlpuBectu mpuMepsl.

7. Knaccudukanuss opraHn4ecKux COEIWHEHUI MO0 CTPOCHUIO YTIEPOAHOTO CKeJeTa

(psinmr). [TpuBecTH npuMepsl.

8. Krnaccupukanuss oOpraHMYecKUX COCOMHEHHH 10 (DYHKIMOHAIBHBIM —TpyIIaM
(xmaccer). [IpuBecT npuMepsI.

9. BajleHTHOCTB M THITBI THOPUIU3AIMN aTOMa YIJIepoia B OPraHUIECKUX COSTUHEHUSIX
(sp?, sp?, sp ) Ha MpUMepe MeTaHa, STHIECHA U alleTUIIEHA.
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10.  VYkaxure TUNBl THOPUAM3ALMU ATOMOB yIJepoja W YIJIbl MEXAY G-CBS3SIMH,

HazoBute coequuenus no [UPAC:

H
s
H—C_=C—H R, O=C
H H
1. VYKaxuTe TUNBI XUMHUYECKUX CBSI3€ B MoOJIeKynax. PaccTtaBbTe 3apsibl y aTOMOB:
1eJIbIe WU YacTHYHBIE (0-; 1)
H
H— N—H Br H;C—CH;
H
AJIKaHbI
1. Omnpenenenne knacca, oomas popmysa, TOMOJIOTHYECKUAN P,
2. N3omepus u HoMeHKIarypa ajnkaHoB. [Ipusectu npumepsl. [lepBuunble, BTOpUYHBIE
Y TPETUYHBIE aTOMBI yIJIepo/a.
3. CrniocoObI oNTyueHus allKaHOB (TIPOMBIIIUICHHBIE U TAOOPAaTOPHBIE).
4. Peakuum  3amerieHuss Juis  ajdkaHOB  (TaJIOTEHUPOBAHUE,  CYJIb(OOKHUCIEHHE,
HutpoBaHue). [Ipumepsl. [lopsanok 3amerienys aToMOB BOAOPOA.
5. MexaHu3M peakluy 3aMelIeHUs JJIs aJIKaHOB Ha IIPUMEPE XJIOPUPOBAHHUSI ITPOIIAHA.
6. Peakuuu paciienieHus alkaHOB: OKUCIUTEIbHAs IECTPYKLUS U TOPEHHE.
7. Peakuuu paciiensieHust alkaHOB: KPEKUHI Ha IpuMepe neHraHa. KakoB MexaHusm
3TOM peakiuu?
8. Hanummre nens npeBpallleHul, Ha306ume VNCXOJHOE COECIUHEHUE U IPOAYKTHI
peaKuit:
H, Br,
CHz=C—CH;CH; ~e T - ?
i, Pt hv
CH,

B ankane orMeTbTe IEpBUYHBIC, BTOPUYHBIE U TPETUYHBIE aTOMBI yriiepoaa. Kak usmensercs
pEaKIMOHHAS CIIOCOOHOCTh AJTKAHOB B PEAKIUAX 3aMEIICHHS IMPHU TepeXoie OT MEPBUYHOTO K
TPETUYHOMY aTOMY yriiepoja?

0. Hanummre nens npeBpanieHui, Hazoeume npooyKmvl PEaKIUi:
o) NaOH Br, Na 2
// —_— . =
CH—CH7 CHZC crnnasn. hy
ONa

10.  Hanumwre nens npeBpaileHuil, Ha308unme nPoOyKmul Peaxiuii:

Cl, Na KPEKVUHT

e —_— —
CH;CH,
hv

AJIKeHbI
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Omnpenenenue knacca, oomast popmysa, TOMOJIOTHYECKUAN P,
N3omepus 1 HOMEHKIIaTypa alnkeHoB. [IpuBectu npumMepsl.
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3. CrniocoObl oTy4YeHHs aIKEHOB (MPOMBIIIEHHBIE U JlabopaTopHbie) [IpaBuio 3aiiiesa.

4. DNEKTPOHHOE CTPOEHUE aTOMa YIJIEPOAa B AJIKEHAX Ha MPUMEPE MOJIEKYJIbl 3TUJIEHA:
ruOpuAN3aIMsl ATOMOB YIJIEPOJa, YTIIbl MEXKAY G-CBSI3SIMHU.

5. Peakuuu npucoequHeHus K ajlKeHaM: THIPUPOBAHUE, raJlOreHUPOBAHUE, TUAPOIIN3.
[IpaBmno MapkoBauKoBa (mpucoeaunHeHne HX K HeCHMMETpUYHBIM —ajKkeHam). Peakims
MOJIUTIPUCOETMHEHUS [T aJKeHOB. PaiuKkanbHbIi MeXaHU3M peaKIMy MOJMMEpHU3aIii Ha IpUMepe
NOJIMMEPU3ALIMH [TPOTICHA.

6. Peakuum oOKuClIeHUS aTKEHOB (MSTKOTO, MECTKOIO0 M OKHCICHHMS KHUCIOPOAOM
Bo31yxa). [Ipumepsr.

7. Hanumumre niens npeBpallieHuid, Hazoeume npooyKnbl peaKyuil:

Br, NaOH, BogH. H,SO, MOJIUMEPU3ALUS

I'te ucnonb3yroT MOJIy4YEHHBIN oaumep?

8. Hanummre nens npeBpallieHuid, Hazoeume npoOyKnvl peaKyuil:
Br, NaOH, Bozs. H,SO, HoJIMMepH3aIs
B —
CH;-CH,-CH; —— ... e s - o
hn -NaBr to, - H,0

YKaXuTe UCIMOJIb30BaHNE TIOJTYYEHHOTO TTOJIMMEpa B OMUTpaduu 1 yIaKOBKeE.

/{ueHoBbBIE YIJIEeBOAOPO/bI (AJIKATHEHbI)

1. JueHoBble  YriaeBOAOPOMABI:  C  CONPSOKEHHBIMH,  KYMYJIUpPOBAaHHBIMH U
M30JIMPOBAHHBIMHU JABOMHBIMH CBS3sIMUA. OCOOEHHOCTH CTPOCHHS COMPSDKEHHBIX AUEHOB, 3P (HEKT

COMPSKEHUS.

2. Oco0eHHOCTH XUMHUYECKHX CBOMNCTB COMNpPSOKCHHBIX JWeHOB. Peakius Junbca-
Anpaepa st JUSHOBBIX YTIIEBOJOPOIOB.

3. [Tonyuenue kayuykoB u pe3uH. [I[pumenenue B nonurpaduu.

4. N3 wMerana (uepe3 aleTWICH) TOJIYYUTE XJIOPOMPEHOBBIM KaydyK. YKaKHTe
UCTIOJb30BAaHUE KAYUyKOB B TIOJTUTPAPUH.

AJNIKMHBI

1. Omnpenenenne knacca, oomast popmysa, TOMOJIOTHYSCKUAN PSIL.

2. N3omepust 1 HOMEHKIIaTypa ankuHOB. [IpuBecTr nmpumepsl.

3. CnocoObl mony4yeHHs aneTuieHa (TMUPOJIM3 METaHa M 3TaHa, THAPOIU3 KapOuaa
KaJgbl[Msl) W €ro TOMOJIOTOB (JIErHJIporaJioreHHpPOBaHME BUIMHAIBHBIX M TI'eMHHAJIBHBIX
JUTAJIOr€HIIPOU3BO/IHbIX, B3aUMOJICCTBUE alEeTUICHUI0B c rajoreHIpOU3BOHBIMU
yTJEBOJOPOIOB).

4. DNEKTPOHHOE CTPOEHUE MOJIEKYJbl aleTHiIeHa (THOpUAN3aIUsl aTOMOB YIIepoja,
YTJIBI MEX]y G-CBSI3SIMU, TT-CBSI3HU).

5. Peaknuun mnpucoegMHEeHUsi U1 QJIKUMHOB: THIPUPOBAHME, TAJOT€HUPOBAHUE,
THJIPOJIN3, B3aUMO/JICVICTBUE c YKCYCHOM u IHAHUCTOBOAOPOTIHOM KHCIIOTAMH,
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THUAPOTAJIOITCHUPOBAHUEC, AUMCpU3ALUA U TPpUMCPU3AILHA. Peakiiuyu 3aMemneHusi AJI aJKUHOB C
O6p2130BaHI/ICM AllCTHJIICHU 0B MCTAaJIJIOB.
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6. Hanummre nens npeBpallieHUil, Ha3086ume TUIBI XUMUYECKUX PpEAKUUUd U

nPOOYKmbl pEAKIMIL:

Br, NaOH HOH
CHz2=CH-CHz ——> ..... — >~ _— .7
CIIUPTOB. Hg+2

I'e ucnonb3yercs MoyydeHHoe coeIMHEeHne B monurpaduu?
ApomMaTHYecKHe YIiieBOA0POIbI (ApeHbI)

1. Crpoenue 6enzona. Kputepun apoMaTHuHOCTH.
2. Knaccudukanus apomaTnueckux coeinHeHui. [IpuBectu npumepsl.
3. CriocoOsl IIOJTyYEHUS OeH3oua (LMKIOTpUMEpH3ALU aleTUiIeHa,

[IUKJIOACTUIPOTEHU3AIUS ATKAHOB, CIUTABJICHUE COJieH OCH30MHOW KHCJIOTHI CO IIEJI0YbI0) M €T0

roMOJIOTOB (aJIKUIMpOoBaHue OeH3o0a, peakius Bropia).

4. Peakiun 3amemeHuss A8 apOMATUYECKUX  COEJUHEHUN: TajJOreHUpOBaHUE,
cynb(uUpoBaHKEe, HUITPOBAHHUE, aTKWIHpoBaHue. [IpaBuira opueHTaIi B ApOMAaTHIECKOM SIJIPE.
5. Peakiun okuCIEHHS TOMOIOIOB O€H30J14.
6. Hanummre nens npeBpaiieHuil, Hazoeume npooyKmol peaKlnii:
1400°c  mmkIOTpPUMED. CH;-Br H,SO, [O]
CH, — S EE—— — — >
.......... FeC|3 T Y4

1. Ykaxure TUNBI THOPUAM3ALMN aTOMOB YIJIEPO/a U YTVl MEXKIY G-CBS3SIMU, HA306UNe
coenunenue (OIIK-3):
H3C—C|:C|—CE C—CHs
H H
2. HanumuTe unens NpeBpalieHUH, HaA308ume TUNbl XUMUYECKUX PEaKUUN U MPOIYKThI
peakmuii (OIIK-1):

- HOH
14000c  NaNH, Cl-CH, H,
4 T T NF'—» ..... —_— ..... —_—  ..... —>N|
3 BOJH. Hg2+

YKaXuTe UCTIONb30BaHNE B MOJIMIPauu KOHEUHOTO MPOIYKTA PEAKIIUH.

3. Hanumure nens npeBpaiieHuii, Hazoeume npodykmot peaxyuii (OIIK-1):

1400° C nukinorpumepns. CH -CH -Br Br NaOH MOJIMMEPU3ALIUS
2
CH, — . — > ... 82 o ..
—_—
FeCl, Yo CITHPTOB.

['ne ucnonb3ytor, B TOM 4KCIie, B MOJUTPaduu OJTyYEHHBIN moaumMep?
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IIpumepHbIe 3a7aHUs1 K KOHTPOJIbHOI padoTe Ne2

Cnuprsl
1. Omnpenenenue kinacca, HOMEHKJIATypa U ©30MepHst CnUpToB. [IpuBecTr npumepsl.
2. Knaccudpukamms ~ cnmproB.  HomeHknmatypa  cnupToB  (HACHIIGHHBIX U

HEHACBHIIIEHHBIX, MHOTOaTOMHBIX ). [Ipumepsl.
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3. Bonoponnas cBs3p B chnupTtax (mpupona, ycioBus oOpazoBaHus). [louemy
T xuneHust CHUPTOB BHIIIE, YEM Y ATKAHOB U TAJIOTSHITPOM3BOHBIX OJIN3KOH MOJIEKYIISIPHON Macchl?

4. CnocoObl TMOJTY4YEeHUS CHUPTOB: THUAPOJIM3 AQJIKEHOB M TaJOr€HNPOM3BOIHBIX
yIJIEBOJOPOAOB, THAPHPOBAHME OKCOCOEAMHEHUH, (epMeHTaTHBHOE OpOXKEHHE YTJIEBOMOB.
[Ipumepsr.

5. XUMHUYECKUE CBOWCTBA CIMPTOB: peakluM, uaymue ¢ paspbiBoM cBszu O — H

(KUCIIOTHBIE CBOMCTBA, PEAKLIMU ANKHIUPOBAHUS C MOJyY€HUEM MPOCTHIX A(PUPOB U AllUIMPOBAHUS
C MOJIy4Y€HHEM CII0XKHBIX 3QupoB). [IpuBecTr npumepsl.

6. Peakmuu, naymnme ¢ otmemiennem OH-rpynmel B ciupTax (B3aumoneiicteue ¢ HCI
ra3., NHs, o6pa3oBanue mpocteix 3¢gupos). [IpuBectu nmpumepsl.

7. OxkuclieHne NEPBUYHBIX U BTOPUYHBIX clIUPTOB. [Ipumepsl.

8. [Tonyyenne naBcaHa TIOMUKOHACHCAIIMEH ATWJIEHIVIMKOJA C TepedTaneBoi
KHCJIOTOM.

9. [aMuepuH: moayyeHne ¥ NPUMeHeHue B moiurpaguu riaudrajeBbIX OJTUTOMEPOB-
nonmddupoB  (anmkuaHbIX  cMmoi). Kakasg xumuueckas ~peakius  Ha3bIBAaeTCA — peakiuen
MOJIMKOHACHCAIUN?

10. ®eHoJ1bl, MHOTOATOMHBIE (PeHOIIbI ¥ HadToubI. [IpuBECTH MpUMEpBHI.

11.  Tlonmyuenue QeHONOB: CIJIABICHUEM COJIeH CYTb(OKUCIOT CO IIeTI0YaMH, IETOUYHBIM
TUIPOJIU30M apOMAaTHUECKUX TaJOreHIPOU3BOIHBIX YTIIEBOIOPOIOB.

12. Kucnorusie cBotictBa heroson. [IpuBecTr mpuMepsl peakiyi.

13.  Peakuum 5nekTpopMIBHOTO 3aMelleHUs s (PEHONOB: raJloreHHpoBaHHE,

cyab(pupoBaHUe, HUTpOBaHHe, ankuinpoBanue (rpynmna OH — opuentant 1 pozaa).
14.  IlonmyueHue u npuMeHeHHe B moaurpaduu GpenondopmaibIeruHbIX OJTUTOMEPOB.
KounTtpoJbHble 3a1a4n
1. CpaBHUTE KHCIIOTHBIE CBOMCTBAa OJHOATOMHBIX, MHOTOAQTOMHBIX CHHPTOB U (DEHOIIOB.
[IpuBeauTe cXeMbI COOTBETCTBYIOLUX PEAKIIUI.
[Tomyunte neHTaHoA-2 U3 NEeHTaHoMa- 1.
[Mosyunte TUATHIIOBKIN A(dup U3 MeTaHa (Yepe3 aleTHiICH).
[Tomyuute 3-MeTuaneHTaHo-3 u3 2-6poM-3-MeTUIITICHTaHA.

Nk

[Tonyunrte U3 mpomneHa aneToH (IPOMaHoH).

6. Ilomyuute OGyranon-2 u3 1,1-nuGpomOyrtana. [lomyuure u3 MeraHa (depe3 aleTHIICH)
METOKCHOEH301.

7. TlomyuyuTe U3 MeTaHa 3TOKCUOeH301 (heneTomn).

8. Tlomyuurte u3 meTaHa (4epe3 aleTUIICH) O- U M-()eHOICYTb(POKUCIOTHI.

9. Hamummute ctpyktypHyto dopmyny coemunennss C4HgO, ecnmm oHO oOeciiBeumBaer
OpOMHYIO0 BOJly, pearupyeT ¢ MeTAILTMYECKIM HaTPUEM C BBIJICJIEHUEM BOJIOPO/Ia,  IPH OCTOPOKHOM
OKHUCIJIeHUHU o0pa3yeT 3-0yTeHansb. [IpuBeauTe cxembl yKa3aHHBIX PEaKIIHA.

10. Coequnenne C3HgO» pearupyeT ¢ HaTpueM; THAPOKCUIIOM HATpHUA; a ¢ TUAPOKCHUIIOM
meau (II) oOpa3yer cuHuil pacTBOp. YCTaHOBUTE €0 CTPOCHUE U HAMUIIUTE CXEMbI PEAKITHIA.

AJbaeruibl 1 KeTOHbI (0KCOCOeTUHEHMST)

1. Oxkcocoenunenus. OmnpeneneHue kinacca. 3oMepust 1 HOMEHKIIaTypa allbJIETHI0B U
KETOHOB, B TOM YHCJIe HEHACHIIICHHBIX U apoMaTHuecKux. [IpuBectu npumMepsl.

2. [TonyueHnue okcocoeAMHEHUI: OKUCIEHUEM CIIUPTOB, upoau3zoM Ca- win Mg-coineit
Kap6OHOBBIX KHCJIOT, TUAPOJIN30OM I'CMHUHAJIBHBIX JUTAJIOTCHIIPOU3BOJIHBIX.
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3. Peakuyn Hykineo(uiabHOr0 MPUCOEAMHEHUS IJii OKCOCOEAMHEHUMN: THIPUpPOBAHUE,
peakiys ¢ HUaHUCTOBOJOPOIHOM KUCIOTOM, B3aUMOJAECUCTBHUE CO criupTaMu. lIpuBectu npumepsl.

4. [uxnoTpumepu3anus ¥ MOJUMEpPHU3aINS alTbJIETHI0B Ha puMepe hopMasbaeruia.
5. Oxkucnenue anpaeru1oB. [Ipumeps.
6. Hanummre nis 3-meTriOyTaHas peakiyu:

a) C METaHOJIOM;

0) ¢ IMaHUCTOBOIOPOJHON KHCIOTOM;

B) PEAKIIMIO TPUMEPU3AIIHH.

6. I[IpMeHeHne oKkcocoeIMHEHUH B monurpadum.
KounTtpoJbHble 3a1a4n

1. [TomyuuTte U3 nporneHa aleToH (IIPOMaHOH).
2. [Tonyuure anieToH U3 npomnanosna-1.
3. Hanummure ctpyktypHyto ¢opmyiny coeaunenust CoHgO, ecnu OHO AaeT peakuuio

cepeOpsHOrO 3epkaja, obeclBeYMBaeT OpPOMHYIO BOJIYy, a IPU OKUCIEHHH XPOMOBOW CMECHIO
oOpasyer OeH30HHYI0 KHCIOTY. CXeMBbI pEaKIIuid.

4. Hanummre ctpyktyphyto gopmyny coenunenuss CsHgO, xoTtopoe maer peakiuio
cepeOpstHOrO 3epKalia, a MPU OKUCICHWU XPOMOBOM CMechio 00pasyeT TepedTaleByl0 KHUCIOTY.
IIpuBenuTe cXeMbl peaKLMii.

S. Hanwummre peakiuu 3-MeTHI0yTaHOHA-2:

a) C IUaHUCTOBOJIOPOJHON KUCIIOTOM;

0) ¢ aTaHOJIOM (B KUCIIOTHOM Cpeie).

KapGoHnoBble KHCJI0THI

1. Omnpenenenue knacca. Kimaccudukanus (1o TUIy yTrJI€BOJOPOAHOTO pajuKajia U IO
KOJINYECTBY KapOOKCHIIbHBIX Tpym). [Ipumepst.

2. Homenknarypa kapOOHOBBIX KHCIIOT, MX KHMCJIOTHBIX U AUMWJIBHBIX OCTaTKOB.
[Ipumepsr.

3. CriocoObl  mosyueHHsi KapOOHOBBIX KHCIOT: OKHCJIEHHEM aJKEHOB, CIHPTOB,

aIBACTUIOB; TUIPOJIU30M TPHUTATOTCHIIPOU3BOIHBIX YTIEBOAOPOAOB; THAPOIN3OM MPOU3BOIHBIX
KapOOHOBBIX KUCIOT (CIOKHBIX 3(UPOB, AMHUJIOB, HUTPUIIOB, AHTUAPUIIOB, TAIOT€HAHTHIPUIOB).

4. XUMHUECKUE CBOMCTBA KapOOHOBBIX KHCIIOT: KHCJIOTHBIE CBOiicTBa (0OpazoBaHME
coJiell METAJUIOB, aMMOHUMHBIX COJIEH, B3aUMOJIECTBUE C OMKapOOHaTaMu).

5. O06pa3zoBaHue MPOU3BOAHBIX KAPOOHOBBIX KMCIIOT: FAIOTEHAHTUIPUIOB, aHTUIPUIIOB,
CJIOHBIX 3(pUpOB, aMUIOB (IIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX ), HUTPUJIOB.

6. JexapOokcunrpoBaHue cojieit KapOOHOBBIX KUCIOT (CM. TeMy «AJKaHbl»). [Iprumepsr.

7. o, 3-HeHACHIIEHHBIE KapOOHOBBIE KMCIOTHI (AKPUIIOBAsl, METAKPUIIOBasi, COPOMHOBAS).

8. CrnoxHble 23QUPBI AKPUIOBOM U METAKPUIOBOM KUCIOT. [lonydyeHne 1 mpuMeHeHue

METHJIMETAaKpHIaTa, B TOM YHCIIE, B CO3JaHUH (POTOOTBEPHKAAEMBIX KOMIIOZUIIHH.

9. [Tonmyuenue kpacuteneit — penodranenta u QiayopecuenHa.

KonTpoJsbHble 3aga4n

1. [Toryuute N,N-mumetunpopmamus (JM®PA) u3 merana (MOJy4uTh MYpaBbHUHYIO
KHCJIOTY) U AUMETHUIIaMUHA.

2. [Toryuute N,N-numermnaneramus (JIMAA) u3 metana (depe3 aleTUICH MOITYYHUTh
YKCYCHYIO KHCJIOTY) M JUMETHUIIaMHUHA.
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3. [onyuure ¢ranebiii anruapun u ¢peHosa U3 MeTaHa (depe3 aleTWIeH), U Jajee —
denondTanens.

4. [TomyunTe U3 MeTaHa (4epe3 aleTHIeH) pe30pLUH U (TaleBbIi aHTUAPUI U Jaee —
¢ayopecuent. K kakomy kiaccy Kpacuteneil oH OTHOCUTCS?

5. [TonyuuTe U3 MeTaHa (uepe3 aleTuiIeH):

a) XJIOPUCTHIN alleTHIT;

0) STUJIAIeTaT;

B) allCTOHUTPUJL.

6. [TomyunTe STUNNPONAHOAT UCXO/I U3 MeTaHa (depe3 alleTUJICH).

7. Hanmmmre ypaBHeHUs ruaponusa:

a) MeTHJIaleTara,

0) HuTpHUIia 3-MeTUIO0YTaHOBOM KHCIIOTHI,

B) aMH/1a IPOMAHOBOW KHUCIIOTHI.

8. [Tonyuure u3 MeTaHa xJ10podopM U Jlaree —MypaBbUHYIO KUCIOTY U €€ aMU/I.

0. Vcranosute ctpoenue coenuHenusi CsHgO», ecam oHO pearupyeT ¢ BOJHBIM
pacTBOpoM OMKapOOHAaTa HATPHs C BBIJICICHHEM Ta3a, a MPH CIUIABJICHUU CO IIEJI0YbI0 oOpasyer
npormnaH. Hanmumure cxemsl peakiuii.

10.  VYcranoBute crtpoenue coenunenuss C4HgO», ecnmu oHO He pearupyer ¢ BOJHBIM
pactBopoM OmkapOOHaTa HATPHS C BBIACICHHEM ra3a, a MPHU KUCIOTHOM THApoiH3e obpasyer
coequHenuss C2HsO u CoH40O2, KOTOpBIE JIETKO pearupyroT ¢ HATPUEM C BBIIEIEHUEM BOAOPOAA.
Hanumure cxeMbl peakiuui.

Kupsbl

1. Oo6mas ¢popmyna. CocraB U (pU3MUECKHE CBOWCTBA KUPOB PACTHUTEIHLHOTO U
KHBOTHOTO TIPOUCXOXKICHHS.

2. OCOOEHHOCTH KUPHBIX KHCIOT.

3. BHICHIXAIOIINE, TIOMYBHICHIXAIOIINE U HEBBICHIXAIONINE Macia. MogHoe dmcio
KaK XapaKTepUCTHUKA CTEIIEHN HEHACBILIEHHOCTH MacJa.

4. Onusl 1 ux ucnoap3oBanue B nonurpaguu. CUKKaTHBEI.

5. HacpliieHHbIE 1 HEHACBIILIEHHbIE dKUPHbIE KUCIIOTHI.

6. ANKUIHBIE CMOJIBI, MOAU(PULIMPOBAHHBIE PACTUTEIbHBIMU MaciaaMu. C Kakoi

LEJIBIO TPOBOIUTCS 1M0100Has MOAUDUKALIUS aTKUIHBIX CMOJI?

7. [[{erouHON THAPOINU3 U TUAPUPOBAHUE KUPOB. [IpoMBbIlITIEHHOE 3HAYEHUE
JTUX PEAKLIUM.

8. Mpbuta U geTepreHThl. MexaHu3M MOIomero jaeicTBus mbuia. OObsCHEHHE
OTCYTCTBHME MOIOILIETO IEUCTBUS MBLIA B «KECTKON» BOJIE.

YraeBoabl. IcTouHNKY NONTyYeHHs, KIaccupUKaIys (IPUBECTU PUMEPBI).

1. CrpoeHne MOHOCAaxapuJ0B Ha IMPUMEpPE TJIOKO3bl U (PpykTo3bl. Dopmyssl
®duiepa u Xeyopca.

2. SIBneHUE IUKIO-IIETTHOW TAayTOMEPUU Ha TNPUMEpE TIIIOKO3bI U (PPYKTO3BI.
HuknodypaHo3bl ¥ HUKIONUPaHO3bl. PU3NYECKHE CBOWCTBA MOHOCAXaPHIOB.

3. XHUMHYECKHE CBOMCTBA MOHOCAXapuJ0B (HAa MPUMEPE IIIIOKO3bl): OKHUCICHHE
(MsTKOE M KECTKOe), 00pa3oBaHNE MEIHOTO KOMIUIEKCa, 00pa3oBaHUE TIUKO3UIOB, IPOCTHIX
u cnoxHbIX 3¢upoB. IlpuBenure cxembl peaklUil TIIOKO3bI C METAHOJIOM, XJIOPUCTHIM
METUJIIOM, YKCYCHBIM aHTUJIPUAOM, THUIPOKCUAOM Kanplusd. Ha3zoBute mnomaydeHHbIE
COEJTMHEHMUS.
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4. Mucaxapunpl. I'muko3unHas cBA3b B Jaucaxapuaax. BoccranaBimBaromue u
HEBOCCTaHAaBIIMBAIOLIUE nucaxapuasl. [Ipumepsr.

5. Kpaxman. CoctaB kpaxmala U CTPOCHME aMWJIO3bl M aMHJIONEKTHHA.
HanmonexynspHas cTpykTypa aMHIIO3bl U KJIATPATHI.

6. Hemmtono3a. CtpoeHne MaKkpoOMOJIEKyJ1, HaJAMOJIEKYJIsipHast CTpykTypa. [Touemy
MEXAHUYECKUE CBOMCTBA LIEJUIIOJI03b] OTJIMYAKOTCS OT MEXAaHUYECKUX CBOMCTB Kpaxmasa?

7. Hutpats! nemntonossl. [lonyyenue u npuMeHeHHe.

8. Aneratsl neinono3sl. [lonydenne n npuMeHeHue.

0. [Tpocteie aduper memmono3bl (3tuianemnono3a U Na-KMII). [Monyuenue u

IPUMEHEHUE, B TOM YHCJIIE, B TOJIUrpadu.
A3oTcoaepxxamiue OpraHnyeckKme COeIMHEeHUS: AMHUHBI, HUTPHJIBI,
HUTPOCOEUHEHUs, H30LUaHaThI. [IpuBeuTe NMpUMEpHI, YKaXUTe TMOPUAU3AIUI0 aTOMOB

a3orTa.

AMMHBI

1. Knaccudukanus. Homenknarypa u nzomepust aMuHoB. [IpuBecTr mpumepsl.

2. [Mouemy T kuIeHUs: aMUHOB BBIILIE, YEM TaJIOTEHIIPOU3BOIHBIX, HO HIDKE, YeM
CIIUPTOB OJU3KON MOJEKYIISIPHOM MacChl?

3. ®usnueckue cpoiictBa aMuHOB. Kak usmensiercs T kuneHus npu nepexone ot
NEPBUYHBIX K TPETHYHBIM aMHHAM OJHM3KOM MOJIEKYJISIPHON Macchl?

4. CriocoObl  MOJYYEeHUs aMHMHOB: PEAKIMH  BOCCTAHOBICHHUS,  PEAKIUU
3aMelieHus, cuates ['opmana.

5. OcHOBHBIE CBOWCTBA aMUHOB (0ObBACHEHHE OCHOBHOCTH, pH BOIHBIX
pacTBOpOB, 0Opa30BaHUE COJICH).

6. Kak u3meHsieTcss OCHOBHOCTb IpU NEPEXO0Je OT NEPBUYHBIX K TPETHUUYHBIM
amuHam?

7. AJNKWUIUpOBaHME M alWIMpOBaHHE aMHHOB. [lomyueHue u mnpUMEHEHHE

NOJIMaMUIOB (Ha mpuMepe noiarnaMuaa-6,6).

8. B3auMopneiicTBie NMEpBUYHBIX, BTOPHYHBIX W TPETUYHBIX aTU(PaTHIECKUX
apOMATHYECKUX AMHHOB C a30THCTON KHCIIOTOM.

KonTposbHbIe 321241

1. Ycranosure crpoenue coenunenuss C3HoN, ecnmu ono ¢ pactBopom HCI
obpasyer coequnenne C3HioNCI; ¢ CH3Br (B u30biTKe ammuaka) — coequaenne CsHiiN, a ¢
azotuctoit kuciaoroit (HNO») — Hurpo3oamun. [IpuBecTr cxembl yKa3aHHBIX PEAKITUN.

2. VYcranoBure crpoeHue apomarmdeckoro coeauHeHus CsHiiN, ecnum oHo ¢
pactBopom HCI o6pazyer coenqunenune CsHioNCl, ¢ CH3Br — coequnenune CoH14NBr, HO He
pearupyer ¢ YKCyCHbIM aHTHIpUA0M. CXeMbl peaKIHii.

3. YcranoBure crpykrypHyto ¢opmyny coeamnenus CsHoN, ecaum oHO ¢
pactBopom CH3Br o6pasyer coenunenune CgHiiN, ¢ ykecycHsiM anruapuaom CoHiiNO, a ¢
a30TUCTOMN KUCI0TOM N-HUTpO30aMuH. [IpuBeCTH cXeMBbI peakLii.

4. Ycranosure crpoenne coemuHenuss C3HoN, ecim oHo ¢ pactBopom HCI
obpazyet coenqunenue C3HoNCl, a ¢ a3oTucroii kucnoroii — nzonponanoi. CxeMsl peakuui.

5. [IpuBenure cTpykTypHble (opmynsl Bcex unzomepoB aMuHOB C3HoN wu
pacIoyIoKUTe UX B IOPsIKE BO3pAacCTaHUs OCHOBHBIX CBOWCTB B ra3oBoil ¢aze. OObsicHUTE
MU3MEHEHUE OCHOBHOCTH.
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6. [IpuBeaure peakiuu aHWIMHA C a30TUCTOM KHUCIOTOH, OpoMOM (B BOAHOMN
cpene), OpOMUCTBIM METHIIOM (B U30BITKE aMMHAKa), YKCYCHBIM aHTUJPUIIOM.
Couu nuazonus

1. [Tonmydyenue coneit 1Ma30HUs peaKkIUer 1Ma30THPOBAHMS.

2. XUMHYecKHe CBOWCTBA coJiel 11a30Hus (pa3iioskeHre Ipy HarpeBaHuu U Y @-
00JIy4eHUH, peakiys a30COUeTaHMsL. ).

3. Jwnazorurmus.

A3ocoeqMHeHHs

1. Kpacurenu, nurMenTsl, kpacounsle gaku. [Ipusectu npumepsl.

2. Kucnoruele u OCHOBHbBIE KpacuTend. MeXaHu3M 3aKpensieHus: OCHOBHBIX

KpacuTesJell Ha OKpallkBaeMOW NOBEPXHOCTH (HAa BOJIOKHAX IIepcTH). BoccraHoBieHue
a30COEIUHEHNUH U JIENKOOCHOBAHHUA.

3. [TonyunTe Ouc-a3okpacuTelb Ha OCHOBE COJM  JUA30HUSA, TOJYyYECHHOU
B3aUMOJICUCTBUEM OuC(M-aMHHO(EHIIT)METaHa C a30TUCTOW KHCJIOTOH B TPHUCYTCTBHH COJISTHOM
KHUCJIOTHI, U (heHOJIa B KaYeCTBE a30COCTABIISIONICH.

4. Hanumure uens npeBpallleHui, Hazoeume TPOAYKTHI PEAKIUU, YKAKUTE KIACChI
MOJIYYEHHBIX OPraHUYECKUX COECTMHEHUI:

1400°C LUKJIOTPHUMED. HNO;, [H] HNO, Yo
CH,— ... - - .. - ... - . > .7
H,SO,, HCI

AMHHOKHUCJIOTHI

1. OcHoBHble mpencrtaButenu. LlBurrep-uoH u  QOpPMBI  CYIIECTBOBAHHS
aAMUHOKHCIIOT B 3aBUCUMOCTH OT pH cpenpbl.

2. [ToBenenue o, B, y-aMUHOKHCIIOT MIPH HATPEBAHHH.

3. [TonyuuTe kanpoH (nmonuamMua-6) u3 g- Kanpoyiakrama.

HN3ouuanartel

1. Omnpenenenne knacca. [lpumepsl anudaTHYECKUX U apOMATHYECKUX
U301IMaHATOB.

2. XUMHYECKHE  CBOMCTBA  M30IMAHATOB  (pEaKkIMu  MPUCOCAUHEHUS):

B3aMMO/ICUCTBUE C BOJIOW, IEPBUYHBIMU aMUHAMHU, CITUPTAMH.

3. [Tomyuenue MOJINYPETAHOB Ha npuMepe B3aUMOACHCTBUS
reKCaMeTWICHINU301IMaHaTa M JAMAITWICHIVIMKONSA. KakoB MeXaHu3M 3TOW peakiuu?
[Ipumenenne noanypeTaHoB.

KonTposbHbie 321241

1. Hanummre peakuuu  M-TOIWIM30IMAaHATa C BOJOM; C JTaHOJIOM; C
STUJIIAMHHOM.

2. Harmmmmre  cxeMy — moslydeHuss — NOJAMypeTaHa  Ha  OCHOBE  ILIT-
Tu(EeHUIIMETaHIMU30IIMaHaTa U ATUJICHTIIUKOJIS.

3. [TomyunTe M-ToMMIIM30IIMaHAT 13 O€H30J1a U hocTeHa.

Tperuii cemecTp
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=00 N

12.
13.
14.

15.
16.
17.
18.

19.

20.

21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

31

37.

IIpumepHbIe Bonpochl K NMCbMEHHON KOHTPOJIbHOI padoTe Nel

Cucrema. M3onupoBaHHas, 3aKpbiTasi U OTKPBITas CUCTEMBI.

da3za. ['eTeporeHHas u roMOreHHast CUCTEMBI.

CaolicTBa U mapaMeTpbl CUCTEMbl. DKCTEHCUBHbBIE 1 UHTEHCUBHBIE apameTpsl. [lonstue o
nporecce. Knaccuduxanus nporueccos.

PaBHOBecHOE U cTalMOHApHOE COCTOSIHUS cucTeMmbl. KBasucraruueckue (paBHOBECHBIE) U
00paTUMBbIE MPOLIECCHI.

Tenora u pabora. [IpuHIMT SKBUBAJIEHTHOCTH TEIUIOTHI U paOOTHI.

HyneBoi 3ak0H TEpPMOAVHAMHUKH.

TepMoanHaMuyeckas IIKajia TEMIIEPATYPHI.

Buytpennss sneprus. [1epBolii 3aKOH TEPMOIUHAMUKH.

Temnnora M30XOpHOTO ¥ U300apHOTO MPOIIECCOB. DHTAIBITHSL.

. TermoBoil ¢ ekt xumuueckoir peakuuu. Temnora oOpa3oBaHUs M TEIUIOTA CTOpaHMS

BemecTsa. 3axkoH [ 'ecca. Cnexncrus n3 3axoHa I 'ecca.

. TemnoeMKoOCTh BellleCTBA. Cpe)lHHH, HUCTUHHAA, YACIbHAA W MOJIAPpHASA TCIIOCMKOCTH.

TennoeMKoCTh MpU MOCTOSTHHOM 00BhEME U TIPH MMOCTOSTHHOM JIaBJICHHH.

3aBUCHMOCTH TEII0BOTO A deKTa peakiuu oT TeMieparypsl. 3akoH Kupxrodda.

BTopoii 3aKk0H TeEpMOAMHAMHUKA. DHTPOIHA.

CrartucTuueckoe TOJIKOBAaHUE BTOPOIO 3aKOHA TEpMOAMHAMUKH. YpaBHeHue bonblmMana.
Tepmogunamuueckas BepossTHOCTb. [locTosiHHas bosbimana

ITocrynar Ilnanka. Pacuer sHTponuu.

XapakTepuctuieckue (pyHKIUN U €CTECTBEHHbIE TIEPEMEHHBIE.

Oueprus ['n66ca. Dueprus ['enbMrombia.

VYcnoBust caMOnpoOn3BOJIBHOIO MTPOTEKAHUS IPOLIECCOB U TEPMOJINHAMHUYECKOTO PABHOBECHS
B 3aKpbITOM cucteme ipu V, T = const.

VYcnoBust caMONpOU3BOJIBHOIO MTPOTEKAHUS IPOLIECCOB M TEPMOJINHAMUYECKOTO PABHOBECHS
B 3aKpBITOM cucteme npu p, T = const.

3aBucuMOCTh dHepruu ['mb0ca u sHepruu ['eapMrosplia OT TeMIepaTypbl. Y paBHEHUE
['u66ca-I"enbMrompa.

OTKpBITBIE CUCTEMBI. XMMUYECKUI TOTEHIIHAI.

WneanbHble pacTBOpbI. 3akoH Payis.

[TonoxuTenbHbIE U OTPULIATENBHBIE OTKJIOHEHUS OT 3aKoHa Pays.

WneanbHble peaenbHO pa30aBiIeHHbIE pacTBOPHI. 3aKoH ['eHpu.

TemmnepaTypa KUTIEHUSI UJI€aTbHBIX PACTBOPOB. DOYIITHOCKOIHSI.

TemnepaTypa 3aMep3aHus paCTBOPOB HEJETy4HX BenlecTB. Kpuockomnusi.

Ocmoc. OCMOTHYECKOE TaBJIICHUE U €r0 PacyeT.

®dazoBrie npeBpamenus. [Ipasuno ¢a3 ['md6ca.

OIHOKOMIIOHEHTHBIE CUCTEMBI. JlnarpaMMbl COCTOSIHUSI OTHOKOMIIOHEHTHBIX CHCTEM.
Vpasnenue Knaysuyca-Kianeiipona. Ero npumeHnenue kK iuarpaMmaM COCTOSTHUS
OJIHOKOMITOHEHTHBIX CHCTEM.

. narpamma ¢a3oBoro paBHOBecHs XKUIKUI pacTBop — nap. IlepBeiii 3akon KoHoBanoga.
32.
33.
34.
35.
36.

A3zeoTponHsie pacTBOpbl. Bropoii 3akon KoHnoBasoga.

Tepmuueckuit ananu3. Kpusble oxitaxaeHus.

JlnarpamMmbl MIaBKOCTH U30MOP(PHO-KPUCTATUTU3YIOIIUXCS CUCTEM.
JlnarpaMmbl IIaBKOCTH HEN30MOP(PHO-KPUCTATUIU3YIOIIUXCS CUCTEM.

JlnarpamMmbl paBHOBECHS OIPaHMYEHHO PACTBOPUMBIX >KUIAKOCTEH. Teopust CHUIbHBIX
anekTponuToB. VloHHas cuia pactBopa. M3oToHn4Yeckuii KO3 PpHUIreHT.

pH pacTBOpoB CHIBHBIX 3JEKTPOJUTOB.  JIEKTPONPOBOJHOCTH  pacTBopoB. Poib
AJIEKTPONPOBOTHOCTH YBIAKHSIOLIUX PACTBOPOB.
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38.

39.

40.
41.

PN R D=

10.

11

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

34.

35.
36.

DneMeHTapHbIEe PeaKU U FIEMEHTAapHbIE CTAaJIUU CJIOKHBIX peakuuil. OCHOBHOM MOCTyaT
(dopManbHON KHHETUKU. AKTUBUPOBAHHBIA KOMILIEKC.

OHTanbNus U SHTpONUs akTUBalMu. [loHATHE O KMHETHKE pajuKalIbHON MOJIMMEpHU3aluu
(OCHOBHBIE CTaINH TPOIECCA).

[Ipuauyn mumutupyromei craguu. [TpuHIMn KBa3ucTalMOHAPHOCTH.

Kuneruka rereporeHHbix peakiuii (aud@y3noHHOE TOPMOMKEHHE, PaBHOJOCTYIIHAs
IIOBEPXHOCTb, INMUTUPYIOLIEE BEIECTBO). | €TepOreHHbIE XUMUYECKUE PEAKLINN.

IIpumepHBIe BONPOCHI K NMCbMEHHON KOHTPOJILHOI padoTe Ne2

JlucriepcHble CUCTEMBI M X KOJUYECTBEHHBIE XapaKTEPUCTHKH.

[IpumeHeHne AMCIEPCHBIX CUCTEM.

[Ipupoa OBEpXHOCTHOM YHEPTUH.

[ToBepXHOCTHOE HATSHKEHUE.

3aBUCHUMOCTh IOBEPXHOCTHOT'O HATSKEHUS OT TEMIIEPaTyphl.

CaMonpoun3BOJIbHBIE IPOLIECCHI B IOBEPXHOCTHOM CIIOE.

KonunuecTBeHHbIE XapaKTEPUCTUKU a1COPOIIHH.

Knaccudukanus agcopOumoHHsIx npoueccoB. OcoO0eHHOCTH (PU3NYECKONH U XUMHUYECKOM
azcopOuuu

3aBUCUMOCTb ITOBEPXHOCTHOI'O HATSIKEHUS OT IPHUPOJBbI U KOHLEHTPALUU PAaCTBOPEHHOIO
BELICCTBA.

VYpaBuenue aacop6umu I'ndoca.

. [ToBepxHocTHast akTuBHOCTH. [IpaBuiio J{rokmo-TpayGe.
12.
13.
14.
15.
16.

Opuenranus monexys [TAB B noBepxHOCTHOM cllo€.

VYpasuenue [lnmkoBckoro.

Teopust MOHOMOJIEKYJIIPHOH azcopOiuu JIeHrmiopa.

OcobeHHoCcTH afcOopOIMK Ta3a WIK Tlapa Ha TBEPJIOM aJICOpPOCHTE.

3aBUCUMOCTh AACOPOIMM Ta3a OT €ro KOHIEHTpauuu (JaBJICHHUs) NMPH MOCTOSHHOM
TeMIIepaType.

Teopust monumonexysipHoit aacop6ouuu [omstau.

Teopus nommmonekysipHoi aacopoiuu bOT (bpynayasp, OmMmer, Temiep).
MonexkynsipHasi ancopOLus U3 pacTBOPOB.

3aBUCHMOCTH MOJICKYJIIPHOM a1cOpOIIMK OT PaBHOBECHOM KOHIIEHTpanuu aacopoTuna (Cs).
BrnusiHre Ha MOJIEKYIISIPHYIO aZCOPOIMIO IPUPOIBI PACTBOPHUTEINS U aICOpPOCHTA.
BrnusiHue Ha MONEKyJISIpHYIO acOpOLMIO TPUPOIBI aICOPOTHBA.

CmaunBanue. YpasHenue OHra.

[TonsiTHE 00 anre3uu U KOre3uu.

[TpakTHyeckoe 3HaUCHHUE aAre3Ul U CMAuUBaHMS.

Mertoap! nonyueHus TMOPOOHBIX 30JICH.

MeTozbl OUUCTKH KOJUIOMIHBIX PACTBOPOB.

DJEKTPOKMHETUYECKHUE SIBIICHUS B TUAPOPOOHBIX 30JI5X.

[Tyt o6pazosanus [12C.

CrpoeHue 1BOIHOro 3J1eKTpUIecKoro cios. CTpoeHue MUeuisl 110(hoOHOTro 301s.
BrnusiHue 37eKTPOTUTOB Ha BEIUYHHY J33Ta-MOTEHIINATIA.

Bnusinue pH, KoHIEHTpauuu 3075, TeMIepaTrypsl U NPUPOJbl AUCIEPCUOHHON Cpelbl Ha
BEJIMYMHY J[39Ta-MIOTEHIHANIA.

. MonekynsipHO-KMHETUYECKHE CBOMCTBA KOJUIOMIHBIX PACTBOPOB (OpOYHOBCKOE JIBHKEHUE,

T dy3us, OCMOTHIECKOE TABJICHUE).

CenumeHTalMs CyCNEH3HMM. YCIIOBUS COOJIIOJIEHUSI 3aKOHOB CEAMMEHTAllMU (3aKOHOB
Crokca).

ArperatuBHasi yCTOMYMBOCTh KOJUTOMAHBIX pacTBOpoB. Koarymsiusi.

[TpaBuiia KoaryJssiuu.
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Kuneruka xoarynisuuu 3J1eKTpOIUTaMHU.

[Tonsatue o GpICTPOIl KOAryIALMY.

IToHATHE O METIEHHOW KOATYJIALIUH.

DaKkTOphl yCTONYUBOCTHU JTNOPOOHBIX 30JI€H.

Teopus yctoitunoctu muodooHsix 30neit 1JIDPO (Hepsrun, Jlangay, @epseit, OBepOek).
Bunibl koarynsiuuu 371eKTpOIUTaMU.

[lonsTHE O CTPYKTYpHUPOBaHHBIX JUCIIEPCHBIX cUcTeMax. KoarysluoHHbIE CTPYKTYPBHI.
Tukcorpormsi. Cunepesuc. Habyxanue.

[IpumeHeHne KIeeBbIX pacTBOPOB.

[Tpumenenue I1AB nist moarotoBku ¢popM MIOCKOM revaty.

[TonsTHE O KOHIEHCAMOHHO-KPUCTAIUIN3ALIMOHHBIX CTPYKTYypax.

3.3. IIpomMesKyTOYHBIH KOHTPOJIb (BOIIPOCHI K 324€TYy, IK3aMEHY)
(popmupoBanmne komnerenuuii OINK-1)

S Aol

10.
11.

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24.
25.

IlepBblii ceMecTp
3aKOH COXPAHEHMS MacChl BELIECTBA.
3aKOH MOCTOSIHCTBA COCTABA.
3aKOH KpaTHBIX BECOBBIX OTHOILIEHUH.
3aK0H MPOCTHIX 0OBEMHBIX OTHOIIICHUH.
3akoH ABOraJipo U CIEACTBUS U3 HETO.
VYpaBuenue ne bpoitns.
[Tpunuun HeonpeneneHuocTH ['eizendepra.
VYpasuenue pénunarepa. Ero ¢puznueckuii CMbICT U TOHATHE O METOE PEIICHUSI.
Pesyinbratel pemeHus.
I'maBHOE kBaHTOBOE ymnCiO 1. Kakue 3HaueHus npuHumaet? Yto oHo onpenensier? Y poBHU
sHepruu K, L, M, N, O, P, Q u T.1.
OpOuTanbHoe kBaHTOBOE uncio /. Kakue 3nauenus npuHumaer? Uto oHo onpenensier?
MaruutHoe opOUTaIbHOE KBAHTOBOE YUCIIO ;.
CnuHoBO€ KBaHTOBOE yMcIo §. Kakue 3Hauenus npuaumMaer? Yto oHO onpeaenser?
MarnuTHo€ CIMHOBOE KBAaHTOBOE YHCIIO m,. Kakue 3HaueHust npuHumaet? YTo oHo
onpezaenser?
UT0 03HAYAIOT NOHATUS: «CIIMHY, KCIIMHOBOE KBAHTOBOE YUCIIO», «KMATHUTHOE CIIMHOBOE
KBAaHTOBOE YHCIIO»?
Yro Takoe opOUTaIb U ANEKTPOHHOE 0051ak0? OCHOBHBIE THITBI OpOHUTaNel U (HOPMBI
JNEKTPOHHBIX 00JIaKOB: 1s-, 2s-, 3s-, 2p-, 3d- opOuram.
dusnueckuit cMpica yHkImn V.
[Ipuunun muaumMyma 3Hepruu. [Ipuanun uckinrouenus [Taynu. [Ipasuino XyHna.
MyIbTUILIETHOCTb.
@opMyIMPOBKY EpUOANIECKOT0 3akoHa — J[. 1. Menneneesa u coBpeMeHHasl.
[IpaBuna Kneukosckoro. [IpuBenure npumepsl, WILTIOCTPUPYIOIIHNE KaX10€ PABUJIO.
DnekTpoBajeHTHas (HOHHAsA ) CBA3b. OCOOCHHOCTH MOHHOM CBSA3U — HEHAIIPABJIECHHOCTH U
HEHaChILAEMOCTb.
KoBanenTtHas cBs3b. TuIlbl KOBAJICHTHBIX CBsI3eil. MeTtaiuinueckas cBsi3b. Bogopoanas
CBSI3b.
Cuctema, Teruiora, paboTa (nath onpeaenenus). Buyrpennss sueprus. [lepblii 3akoH
TEPMOJIMHAMUKH.
TemmoBsie 3G eKTh H30XOPHOTO U U300apHOTO Mporiecca. UTo Takoe YHTAIbITHS?
DK30TEPMHUYECKUE U IHAOTEPMUYECKUE MTPOLIECCHI.
3akoH aeicTByronmMX Macc. KoHCTaHTa XMMHUECKOTrO paBHOBECHSI.
Xumunueckoe paBHoBecue. [Ipunnun Jle [llatense. [Ipumepsi.
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26.

27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.

47.

48

51.

52.

53.
54.

CunbHbIe 1 cadble AIeKTPoIuThl. CTENeHb dJIEKTPOIUTUYECKON TUCCOLUAIIUY O.. 3aKOH
paszbasnenust OctBanbaa. lonHoe npousBeaeHue Boabl K.

Bo3nukHOBeHME MOTEHIMANA HA TPAHUIIE METAJLT — PAaCTBOP.

MenHo-IIMHKOBBIHM rajdbBaHUYECKHM 371eMeHT (351ieMenT Januais — Skobn).

Psa HanpsikeHuit METaJIOB.

Bonopoanslii 3nekTpo.

Pacuer noteHumana BOAOPOIHOTO AJIEKTPO/IA, 3aIIOTHEHHOTO PACTBOPOM CHIIBHOM KHCIIOTHI
WJIU CWJIBHOTO OCHOBAHUS.

VYpaBuenue Hepucra.

Uto Takoe rampBanuueckuii daeMeHT? 3/[C rajpBaHUYECKOTO JIeMEHTA.

DnexTponu3. 3aKoHbI ANIeKTpou3a (3akoHbl Dapanes).

Kaxkue npornieccbl MOTYT MPOTEKATh IPH JIEKTPOJIM3E HA aHo1e?

Kakwue mporieccsl MOTYT MPOTEKATh IIPU AJIEKTPOJIN3E Ha KaToze?

CoiicTBa s-31neMeHTOB | rpynmsl.

CaoiicTBa s-31eMeHTOB 11 rpymnmsl.

CBoiicTBa p-3JIEMEHTOB.

CoiicTBa d-311eMEHTOB.

CaoiicTBa amomMunus. [[ppumeHeHne aATFOMUHUS U €70 COEUHEHH B
MIPUHTMETUATEXHOJIOTHH.

CaoiictBa menu. Ee mpuMeHeHne B MPUHTMEINATEXHOJIOTUH.

CgoiictBa cBuHIA. [I[prMeHeHNE CBUHIIA U €70 COCIMHEHUN B IPUHTMEIUATEXHOIOTHH.
CaoiicTBa nnHKa. Ero npuMeHeHne B MpUHTMEAUATEXHOJIOTHH.

Yro Takoe amdotepHocts? [IpuBenute npumepsl. OTBET NOATBEPAUTE YPaBHEHUSIMH
peaKIuii B MOJICKYJIIPHOM M COKpAIIEHHON MOHHOH (hopMme.

Kakoii s-anemenr siBisiercst ampotepusiM? [loarBepauTe 0TBET ypaBHEHUSMH PEAKIIUN B
MOJICKYJISIPHON M COKpAaIlleHHONH HOHHOU (opme.

Kak uzmensiercs okucnurenabHas akTUBHOCTH B psiny F2 — Clz — Bro — I u uem 310
o0ObsicHsAeTCS?

. [Touemy HF— cnabas xucnora?
49.
50.

Kak uzmensiercs cuna xucinot B psagy HCl — HBr — HI u ¢ uem 310 cBsizaHO?

Kak uzmensiercs cuna kuciort B psigy HCIO, HC1O2, HC1O3, HC1O4 1 uem 310
o0bsAcHseTCS?

Kax uzmensiercst sneprust cBsa3u O — H u cuna xucnor B psagy HoS — HaSe — HoTe? [laiite
OOBSICHEHHUSL.

Kakas crenens okuciieHus: HanOosee xapaktepHa s ucmyra? J{ns ceunana? J{ns rammms?
[Touemy?

[TogemMy ctoiib OoraTa XUMHUS yriepoaa’?

Uro npeacTapisioT co00il pacTBOPHI KpEMHUEBOM KHCIOTHI? UTO Takoe cunukaress?

Bropoii cemecTp

1. OcHOBHBIE MOHATHS XUMHYECKHUX IponeCcCcoB. HpI/IMeHCHI/Ie XUMHYCCKUX IPOLECCOB C

y4acTUEM OPTaHUYECKUX COEIMHEHUHN B oaurpapuu.

2. Knaccuduxaius opraHM4eCKUX COEAMHEHUN 10 CTPOEHHUIO YIJIEPOIHOTO cKeneTa (psiibl)

U 110 (QYHKIMOHAIBHBIM Ipymnmnam (kiaaccsl). [IpuauHbl MHOrooOpa3ust OpraHMYeCKUX COEMHEHUI.

3. B3auMoCBs3b MCXKAY CTPOCHHUEM BCIICCTBA U MTPOABIACMBIMHU XUMHUYCCKUMU CBOMCTBaMH.

Tumpl XMMHYECKHX CBSI3€H B COCAMHEHUSX: KOBaJCHTHas (MOJSIpHAS W HETOJIApHAs), HOHHAS U
KOOpAMHALIMOHHAS. DJIEKTPOOTPUILIATEIHLHOCTh aTOMOB M MHTYKIIMOHHBIHN 3(PPEKT.

4. Tunsl pa3peiBa KOBAaJEHTHOMN CBSI3U (FE€TEPOIIMTUUECKUI U TOMOJIUTHYECKHUI) U XapaKTep

o0pa3yromuxcsi Tpud ITOM dacTUll (MOHBI W pagukanbl). [loHsATHE HYKICODUIBHBIX W
AIEKTPOPMIHHBIX YACTHII.
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5. Knaccudukanuss XUMUYECKUX IPOLIECCOB MO MEXAaHU3MY M XapakTepy MpeBpalleHui
(3amereHus, IPUCOCUHEHUS, PaclIeIICHHS, IepErpYIITUPOBKN).

5. T'omonorudeckuil psij MpeneabHbIX yriieBoAopooB. [loHsATHE CTPYKTypHON H30MEpUH.
[IpaBuia HOMEHKIATYPHI AJIKAHOB.

6. DIJIEKTPOHHOE CTPOEHHUE AJIKAaHOB Ha IIpuMepe MeTaHa. PU3NYECKUE CBOICTBA aJIKaHOB.
CrniocoObl MosTy4eHus.

7. XUMHYECKHE CBOMCTBA QJKAHOB: PEAKLUM paCIICIUICHUS WM 3aMelleHus. MexaHusM
paaAMKaIbHO-IIETTHOTO TaJIOTEHUPOBAaHUS alKaHOB. TeopeTuueckrne OCHOBBI Mpoliecca.

8. DIEeKTpOHHOE CTPOCHHME STWIICHA, T-CBSI3b M PEAKLMOHHAS CIIOCOOHOCTH AJIKEHOB.
CrniocoOsI nontyuenus ankeHos. [IpaBuo 3aiinesa.

9. Xumuueckue CBOWICTBAa QJKEHOB: pEaKUUU OKHCIEHUS, IPUCOCOUHEHMSI U
HNOJUIPUCOEAMHEHUA. MeXaHu3M peaklMu AJIEeKTpopMiIbHOro mnpucoenuuHenus. [Ipasuio
MapkoBHUKOBA.

10. MexaHu3Mbl peakiy NoJUMepU3aluy (paauKalbHbIM 1 MOHHBIN) Ha IPUMEPE aJTKEHOB.
[Tonmyuenue noausTUIIEHA, OJUIPONUICHA U IPYTUX oauMepoB. VX mpuMeHeHue B noaurpaduu.

11. IlueHoBBIE€ yriaeBOJOPOAbL: C CONPSKEHHBIMH, KYMYJIMPOBAHHBIMU U U30JIMPOBAHHBIMU
JBOWHBIMU CBsI3AMHU. OCOOEHHOCTH CTPOCHHUS CONPSKEHHBIX JUEHOB, 3((HEKT CONPSIKEHMUS.

12. OcoOGEHHOCTH XMMHUYECKHX CBOMCTB COIpPSDKEHHBIX AMeHOB. [Iporecchl mosydeHue
Kay4yKoOB U pe3uH. [Ipumenenue B noaurpaduu.

13. AuerusieHOBBbIE yTieBOAOpOAbl (amkuHbl). [Iporecchl moaydeHus MOJWBUHMIIALICTATA,
MOJMBUHUIIOBOTO CIHPTA, MOJMBUHIIXIOPUAA, MOIHMAKPUIOHUTPHUIA, OEH30I1a, XJIOPOIPEHOBOIO
KaydyKa.

14. Knaccupukanuss apoMaTHUECKHMX COeAMHEHHMH. beH3om wu  ocoOeHHOCTH — ero
INEKTPOHHOrO cTpoeHus. Kpurepuu apomarnynoctu. TexHoaorus noiaydyeHus.

15. Xumuueckue CBOMCTBA apOMaTUYECKUX YIJIEBOJOPOAOB: PEAKIUM OKUCIEHHS H
3amemenus. lIpaBwia opueHTanuum B apoMartndyeckoMm sape. IIpuMeHeHnme apoMaTu4ecKux
yIJI€BOAOPOAOB B OIUrpaduu.

16. MHorosiiepHple apoOMaTUYECKUE COCIUHEHUS C HEKOHJCHCHUPOBAHHBIMU SIIPAMMU:
rpynmsl qudennia, audenunmerana u tpupennamerana. [Ipumenenue.

17. Ilpomecchl MOMy4YeHUsT HA OCHOBE MHOTOSIIEPHBIX ApPOMATUYECKUX COCIUHEHUH
a30KpacuTesei, TMTMEHTOB, U KpacuTelsel - U TpUu(EeHUIMETaHOBOTO PS/Ia.

16. Criuptel u denonsl. Onpenenenue kinacca. Knaccudukarys mo TUIy yriieBoJ0pOIHOTO
paaukaia u 1o konuuectsy OH-rpynn. M3oMepus u HomMeHKIaTypa.

17. CriocoObI MoyYeHus CMPTOB. TeopeTuuecKrue OCHOBBI MpoIieccoB. BomopoaHas cBs3b
U €€ BIMAHUE Ha (PU3NYECKHEe CBOWCTBA CIIUPTOB.

18. Xumuyeckue CBOWMCTBAa CHHPTOB: KHCIOTHBIE CBONCTBA, OOpa30BaHHWE NPOCTHIX H
CJIOKHBIX 3(pupoB, peakiun 3amernenuss OH-rpynmbl, peakuuu okucienus. [lpumenenue.

19. MHoroaromMHble CHOHUPTHI, OCOOEHHOCTH XUMHUYECKMX CBOWCTB. [Ipumenenue amns
HOJIy4YeHHUs NOAUA(PUPOB, ATTKUAHBIX CMOJ, HOJIMYPETAHOB U JIp.

20. OcHOBHBIE MPEICTABUTENIN OJHO- U MHOTOATOMHBIX (eHosoB. CriocoObl MOTy4YeHUs U
XMMHYECKHE CBOMCTBA.

21. Ucnonb3oBanue (EHOIOB B CHHTE3E KpacuUTelled M MUTMEHTOB (hEeHOJalbICTHIHBIX
OJIMTOMEPOB, TPUMEHSAEMBIX B KadyeCTBE CBA3YIOIIMX B Kpackax W JJIsi M3TOTOBJICHUS
(OTOKOMUPOBAJILHBIX CIIOEB.

22. OxcocoenuHeHUs (ambaeTuabl W KETOHBI). M3omepuss u HOMeHKIatypa. CrocoObl
IIOJIyYEHUSI OKCOCOECITMHEHU .

23. XuMUYeCKHE CBOMICTBA aJIbJIETHJIOB U KETOHOB: PEAKIUM OKHUCIIEHUS, IPUCOCIUHEHMSI,
KOH/ICHCALlUH, 3aMEIIECHU y 0-yTIepoaHoro atoMa. IIpumenenue.

24. KapOonoBble KucinoTbl. Kiaccudukanms (HacbllleHHbIE, HEHACBHIIICHHBIE U
apoMaTHYECKHE; OJHO-, IByX- U MHOTOOCHOBHBIE), U30MEPHUSI 1 HOMEHKJIATypa.

65



25. Croco0Opl nomydeHusi KapOOHOBBIX KHUCIJIOT: OKHCIUTEJNbHOM JECTPYKIUEH allkaHOB U
AJIKEHOB, OKUCJICHHEM IEPBUYHBIX CIUPTOB U AJIBAECTUIOB, TMAPOIU30M TPUTAIOTE€HIPOU3BOIHBIX
yTJIEBOAOPOIOB.

26. XuMHuYECKHE CBOICTBa KapOOHOBBIX KHCJIOT: OOpa3oBaHME CIIOXKHBIX 3(UPOB,
AQHTUJPUJIOB, AMUJIOB, HUTPUJIOB U .

27. CnoxHble 3¢upbl KapOOHOBBIX KuciaoT. Peakuust stepudukauuu. I[Ipumenenue
o Gupos.

28. Apomaruyeckue KapOOHOBbIE KHCIOTHI. CIOCOOBI MOJIy4eHHS M XMMHUYECKHE CBOMCTBA.
[IpumeHeHne apomMaTH4ecKUX KapOOHOBBIX KHCJIOT B CHHTE3€ IUIaCTH()HUKATOPOB, MOIM3(PUPOB,
KpacuTesen.

29. XKupel u macna. Omnpenenenue kinacca. CoctaB U (U3MYECKHE CBOICTBAa >KUPOB
pPacTUTEIBHOTO (Mace) U )KUBOTHOTO MPOUCXOXKICHUSI.

30. Brichixaromue M HeBBICHIXalomMe Macia (HoxHoe umcio). ['miaporeHusanust macedn.
MexaHu3M OKHCIUTENbHON nonuMepu3auun mMacesl. Onudsl 1 CUKKaTUBBI.

31. llenoyHO#i TUAPOINU3 )KUPOB (TEXHOJIOTUS MOJy4YeHHs Mbuia). Mbuio. IloBepxHOCTHO-
AKTUBHBIE BEILIECTBA.

32. XuMHuecKue CBOMCTBA MOHOCaXapuJ0B: 00pa3oBaHHE MPOCTHIX U CIOXKHBIX 3(UPOB,
OKHUCJIEHWE M BOCCTaHOBJIeHHE (TmoiyueHue D-copbuta), oOpa3oBaHue caxapatoB. [ HMko3uaHas
CBSI3b.

33. Kpaxman. CrpoeHue MOJIEKYJ, COCTaB, XMMHUYECKHE CBOWCTBA W MPUMEHEHHE B
nonurpadguu Kpaxmania 1 MpoayKTOB €ro YaCTUYHOTO THIPOIH3a (AEKCTPHHOB).

34. Henmronoza. CtpoeHne MojeKys. OU3NYecKrue U XMMUYECKUE CBOMCTBA. TeXHOJIOruu
IIOJIy4E€HHUsI IPOM3BOJHBIX LIEJUIIOJIO3BL: IeioyHas neuttonosa, Na-KMILI; HuTpaThl, aneratsl u
KCAHTOT'€HAThI 1IeJUII0JI03bl. X puMeHeHue B moaurpaduu U yrnakoBKe.

35. AmuHokucnotel. M3omepus u HomeHkinarypa. CrnocoObl mnomyueHus. Dopmbl
CyliecTBOBaHMA B 3aBUCUMOCTH OT pH cpenpl. OCOOEHHOCTH XUMHUECKUX CBOMCTB aMHHOKHUCIIOT.
[Tonyuyenue xanpona.

36. AnmudaTudyeckue HUTPOCOSAUMHEHUS. DIEKTPOHHOE CTpOoeHHUe HUTporpymmbl. CriocoOb
NoJy4yeHusl. XuMu4deckue cBoiicrsa. [Ipumenenue.

37. Amunbl. Onpenenenne u kiaccudukamnus aMuHoB. M3omMepust 1 HOMEHKIIaTypa aMHUHOB.
DNEKTPOHHOE CTPOEHUE aMMMaKa U aMHHOB. dDusnueckue cBoOiCTBa aMUHOB, BOJIOPO/IHAs CBA3b B
aMMHax

38. CriocoObl MOy4YeHHsSI aMHHOB: BOCCTAHOBIIEHUEM HUTPOCOCTUHEHHH, B3aUMOICHCTBUEM
CIIUPTOB C aMMHAKOM, AJIKWIMPOBAHUEM aMMHUaka 1 aMuHOB (peaknuus ['opmana).

39. Xummnueckue cBONWCTBa aMUHOB: OCHOBHBIE CBOMCTBA, aJIKUJIMPOBAHUE U AlMJIMPOBAHUE,
B3aUMOJICCTBHUE C A30THCTON KUCIOTON aln(paTHUeCKuX U apOMaTHIECKUX aMHUHOB.

40. Inazo- u azocoenuHenus. Conu nua3zoHus: omnpexaeneHue kiacca. [lonydenue cosneit
JIMAa30HMUS peaklUMeld Nua30THUPOBaHUS NEPBUUYHBIX apOMaTHYECKMX aMHUHOB. MeXaHU3M peakuuu
JIMa30TUPOBAHHUS.

41. XuMuyeckue CBOHCTBa coyieid 1uazoHus ((OTONM3, THIPOIU3 H TEPMUUYECKOE
pasnoxenue). [[puMeHeHne coseit 1Ma3oHus B KOMMMPOBAIBHBIX Tpolieccax. J(nazorumus,

42. Peakiyst a30coueTaHust U €€ MeXaHU3M (JEKTPOPHUIBLHOIO 3aMeLeHNs). A30KpacUTeN!
(ocHOBHBIE U KUCIIOTHBIE), Q30MUTMEHTHI U KPACOYHBIE JIAKH.

43. Knaccudukaruss KpacuUTelIed 10 XUMHUYECKOW CTPYKType (a30KpacuTenu, - |
TpU(EHUIMETAaHOBOTO PsIJIa, AHTPAXUHOHOBBIE H JIP.) U [0 CHIOCO0Y 3aKpeTieHHs Ha OKPAIIMBAEMOM
IIOBEPXHOCTH (IIPSIMbIE KPAacHUTENH, Aa30UIHbIE KpPAcCUTENH, PEaKTUBHBIE KpacUTENIH, KyOoBbIE
KpacHUTEeNU, OCHOBHBIE U KUCIIOTHBIE U JIp.)

Tperunii cemecTp
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N

12.
13.
14.

15.
16.
17.
18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

Cucrema. M3onupoBaHHas, 3aKpbITasi U OTKPBITAsk CUCTEMBI.

@a3a. [ 'ereporeHHast ¥ rOMOI€HHas1 CUCTEMBI.

CaolicTBa ¥ MapaMeTpbl CUCTEMBL. DKCTECHCUBHBIE M UHTEHCUBHBIE apameTpsl. [lonsarue o
nporecce. Kitaccuduxanus npoueccos.

PaBHOBECHOE M CTallMOHAPHOE COCTOSHUS cucTeMbl. KBasucratuueckue (paBHOBECHBIE) U
oOpaTUMbIe MPOLIECCHI.

Tennora u pabota. IIpuHIMI 5KBUBATIEHTHOCTH TEIUIOTHI U pabOTHI.

HyneBoii 3aKk0H TEpMOAMHAMHUKH.

TepMoarHaMuuecKas IIKajla TEMIIEPATYPHI.

BuyTtpennsisa sneprus. [1epBblil 3aKOH TEPMOAVMHAMHUKH.

Tenora H30XOPHOTO U U300apHOTO MPOLIECCOB. DHTANBITHUS.

. TeroBoit 3 dext xumudeckoil peakuu. Termmora oOpa3oBaHUs W TEIUIOTA CrOpaHUs

BCIICCTBA. 3axoH ['ecca. CJ'Ie,Z[CTBI/Iﬂ u3 3akoHa I'ecca.

. TermmoeMkocTh BEIICCTBA. CpCHHfISI, HUCTHHHAA, YACJIbHAasd W MOJIIpHasA TCIINIOECMKOCTH.

TemnoeMKoCTh MPH MOCTOSHHOM 00bEME U MIPU MOCTOSHHOM JIaBJICHHH.

3aBHUCHUMOCTH TETUIOBOTO A (PeKTa peakiuu ot TemiepaTtypsl. 3akon Kupxrodda.

Brtopoii 3aK0H TepMOAMHAMUKHA. DHTPOIIHUSL.

CratucTuueckoe TOJIKOBAaHWE BTOPOTO 3aKOHA TEPMOJAWHAMUKH. YpaBHeHHe boibiMana.
Tepmoaunamuueckast BeposiTHOCTh. [loctosannas bosbimana.

[Toctynat I1nanka. Pacuer sHTpOonuu.

Xapakrepuctudeckue (PyHKIIUU U €CTECTBEHHBIC TIEPEMECHHBIE.

Oueprust [ m66ca. Dueprus ['enpmrombia.

VYcnoBusi camonpou3BOJIBHOTO MTPOTEKAHUS TPOLIECCOB U TEPMOJIMHAMUYECKOTO PABHOBECHSI
B 3aKpbITOM cucteme ipu V, T = const.

VYcnoBusi camonpou3BOJIBHOTO MTPOTEKAHUS TPOLIECCOB U TEPMOJIMHAMUYECKOTO PABHOBECHSI
B 3aKpbITOM cucteme npu p, T = const.

3aBucumocts dHeprun ['n66ca u 3Hepruu ['enbMronpiia OT TeMIEpaTyphl. Y paBHEHHE
['u66ca-I"enpMrombia.

OTKpBITBIE CUCTEMBI. XMMHUYECKUH TOTEHIMAIL.

WneanbHble pacTBOpBI. 3akoH Payist.

ITonoxurenbHble M OTPULIATEIBHBIE OTKJIOHEHUS OT 3aKoHa Payus.

WneanpHbie TpenenbHO pa3daBieHHbIC pacTBOPHI. 3akoH [ enpu.

TemnepaTypa KUNeHHUs UeaNbHBIX PACTBOPOB. DOYILUINOCKOIHSI.

TemmepaTypa 3aMep3aHus paCTBOPOB HEJETy4HX BelecTB. Kpuockomnusi.

Ocmoc. OcMOTHYECKOE JaBIEHHUE U €T0 pacyer.

da3oBeie npepanienusd. [Ipasuno ¢a3 ['n606ca.

OIHOKOMITOHEHTHBIE CUCTEMBI. J{lnarpaMMbl COCTOSIHUSL OJJTHOKOMIIOHEHTHBIX CUCTEM.
VYpasnenue Knaysuyca-Knaneitpona. Ero npumeHnenne kK 1uarpaMmaM COCTOSTHUS
OJIHOKOMITOHEHTHBIX CUCTEM.

Juarpamma (ha30BOro paBHOBECHs KHUIKUN pacTBop — map. [1epsrrit 3akon KonoBanoga.
A3seoTponHsle pacTBOpbI. Bropoii 3akoH KoHoBanosa.

Tepmuueckuii ananu3. KpuBbie OXJIaKICHUS.

JlnarpaMmbl JIaBKOCTH U30MOP(PHO-KPUCTAIUTU3YIOLIUXCS] CUCTEM.

JmarpaMMBbl JIaBKOCTH HEU30MOP(PHO-KPUCTATUTU3YIOIIUXCS CHCTEM.

JluarpaMMbl paBHOBECUSI OIPaHUYECHHO PACTBOPHUMBIX JKHIKOCTEH. Teopus CUIBHBIX
anekTponutoB. MoHHas cuia pactBopa. M3oroHnueckuii ko3 duimenr.

pH pacTBOpOB CHIIBHBIX  JJIEKTPOJIUTOB.  IJIEKTPONPOBOAHOCTH  PacTBOpPoB. Poiib
3JIEKTPOIPOBOAHOCTH YBIAKHAIOIUX PACTBOPOB.
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38.

39.

40.
41.

42.
43.
44.
45.
46.
47.
48.
49.

50.

51.
52.
53.
54.
55.
56.
57.

58.
59.
60.

61

74.

75.

76.
77.
78.
79.
80.

DneMeHTapHbIe PEAKIH U AIEMEHTapHbIE CTaIUU CJIOKHBIX peakiuil. OCHOBHOM MoCTynat
(bopmanbHON KHHETUKH. AKTUBUPOBAHHBIM KOMILIEKC.

OHTanbnus U SHTpomus akTuBaluu. [loHsATHE O KMHETHKE paJuKalbHON MOJIMMEpU3aLUU
(OCHOBHBIE CTaJNH TPOIIECCa).

[TpuHuMn TuMuTUpPYIOLWER cTaguy. I [puHINI KBa3UCTAllMOHAPHOCTH.

Kunernka rereporeHHbix peakuuil (AuQPy3MOHHOE TOPMOKEHUE, PaBHOAOCTYIHAs
MIOBEPXHOCTh, IUMUTHPYIOLIEE BEIIeCTBO). ['eTeporeHHble XUMUYECKHUE PEaKLIUH.
JlucniepcHble CUCTEMBI M UX KOJMYECTBEHHBIE XapaKTEPUCTHKH.

ITpyMeHeHnEe TUCTIEPCHBIX CUCTEM.

IIpupoa NOBEpXHOCTHOM YHEPTUH.

IToBEpXHOCTHOE HATSKEHMUE.

3aBUCUMOCTb IOBEPXHOCTHOTO HATSKEHUS OT TEMIIEPATYPHI.

CaMonpoun3BoJIbHBIE IPOLIECCH] B IOBEPXHOCTHOM CIIOE.

KonunuecTBeHHbIE XapaKTEPUCTUKH aCOPOIIHH.

Knaccudukanus ancopOuuoHHBIX mporeccoB. OcoO0eHHOCTH (U3NYECKOH U XUMHYECKOM
aacopOuuu

3aBUCUMOCTb IOBEPXHOCTHOI'O HATSKEHUS OT MPHUPOABI U KOHLEHTPALUU PacCTBOPEHHOIO
BEIIECTBA.

VYpaBuenue aacop6iuu I'ndoca.

[ToBepxHOocTHAs akTUBHOCTH. [IpaBuio [roxno-Tpayoe.

Opuenranus monexys [TAB B noBepXHOCTHOM cllo€.

VYpaBuenue [InimkoBcKoro.

Teopust MOHOMOJIEKYJIAPHOH afcopOrun JIenrmiopa.

OcobeHHOCTH afcOopOITMK Ta3a WK Mapa Ha TBEPIOM aJICOpPOEHTE.

3aBUCUMOCTh aAcOpOLMK Ta3a OT €ro KOHIEHTpPAluu (JaBlIeHUS) MPH IOCTOSHHOMN
TemIeparType.

Teopust monumonexysipHoi aacopouu [omsau.

Teopus nommmonekysipHoit aacopoiuu bOT (bpynayasp, Ommer, Temiep).

MonexynsipHasi aicopOuus U3 pacTBOPOB.

. 3aBUCHMOCTH MOJICKYJIIPHOM aJIcOpOIIMy OT paBHOBECHOM KOHIIEHTpanuu aacopoTuna (Cs).
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

BnusHre Ha MOJIEKYIISIPHYIO aZCOPOIMIO IPUPOJIBI PACTBOPHUTENS U aICOpPOCHTA.

Bnusinue Ha MOJIEKyJIIpHYIO aIcCOPOLIHIO IPUPOABI aICOPOTUBA.

CmauuBanue. YpasHenue FOHra.

[TonsiTue 00 aare3nn U KOTE3UH.

ITpakTHyeckoe 3HaueHHUE aAre3UU U CMauyUBaHMUS.

MeTto bl osydeHust TH0(HOOHBIX 30JICH.

MeTo1pl OUNCTKH KOJUIOMIHBIX PACTBOPOB.

DIEKTPOKMHETUYECKUE SIBJICHUS B THAPOPOOHBIX 30JI5X.

[Tytu o6pazosanus [12C.

CrpoeHue 1BOIHOro 3JIeKTpUIecKoro cios. CTpoeHne MUIEIIbl T10(poOHOTOo 301s.
BinsiHME 37€KTPOIUMTOB Ha BEJIMUKHY 133Ta-MOTEHIMANIA.

Binsaue pH, koHUEHTpanuu 30Jis1, TEMIIEpaTypbl U IPUPOJBI JUCIIEPCUOHHOM Cpeabl Ha
BEJIMYMHY J133Ta-IIOTEHIMAIIA.

MounekynsipHO-KUHETHYECKHE CBOMCTBA KOJUIOMAHBIX PACTBOPOB (OpOYHOBCKOE JABHKEHUE,
1 dy3usi, OCMOTHYECKOE TaBICHUE).

CenuMeHTanusi CyCIeH3WH. YCIOBUS COOJIOICHUS 3aKOHOB CEIMMEHTAIMH (3aKOHOB
Crokca).

ArperatuBHasi yCTOMYMBOCTb KOJIJIOMIHBIX pacTBOpoB. Koarymsmus.

[IpaBuna koaryJysLuu.

KuHeTtuka koarysisiuu 3J1eKTpOIUTaMHU.

[TonsiTHE O OBICTPOI KOATYJIALINH.

[ToHsTHE O MEITIEHHOW KOATYJISLIUH.
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81. ®akTopbl yCTOWYMBOCTH JTMO(OOHBIX 30JIEH.

82. Teopus yctoitunocTH 11opooHbIX 301eit JJIDPO (epsrun, Jlangay, @epseit, OBepOek).
83. Buzpl Koarynsnuu 3JI€KTPOJIUTAMH.

84. IloHsTHE O CTPYKTYpPUPOBAHHBIX TUCIIEPCHBIX cucTeMax. KoaryasiuoHHbIE CTPYKTYPBI.
85. Tuxcorponus. Cunepesuc. Habyxanue.

86. [IpumeHeHne KIeeBbIX pacTBOPOB.

87. Ilpumenenue [TAB 11 moAroToBKu GopM IIIOCKON HeyaTy.

88. [loHsTHE O KOHAEHCAMOHHO-KPUCTAIIN3ALMOHHBIX CTPYKTYpPaX.

3.4 Tekymnii KOHTPOJIb (TeCTHI)
(popmupoBanue komnerenuuii OIIK-1)

IlepBbIii ceMecTp

TemaTnueckasi CTPyKTypa TeCTOBBIX 3a/IaHU I

Tema 1. CtpoeHue aToma.

Tema 2. Xumunueckue CBsI3U.

Tema 3. OCHOBBI XMMHUYECKON TEPMOJINHAMUKH.
Tema 4. PacTBOpbI 371€KTpOJIUTH. pH-pacTBOpHI.
Tema S. I'mnponus cosen.

Tema 6. [IpousBenenne pacTBOPUMOCTH.

Tema 7. DnexTpoxumus

Tema 8. DnekTponuTuyecKkas IuCCoOnralus
Tema 9. XuMust s-3JIEMEHTOB.

Tema 10. XuMus p-371€MEHTOB.

Tema 11. Xumus d->neMeHTOB.

Tema 12. KuHeTrka XUMHUYECKUX PEAKLIMMA.

IIpumepsl TecToBBIX 3aaaHuii: Tema 8. JiekTpoauTHUYECKasH AUCCOIUALUS

3aoanue {{ 139 }} 1

OTMeThTe NPaBUIBHBIN OTBET

Peakmust oOMeHa BO3MOXKHA MEXKTY:
L docdaTtom kanbims u ruapokcuaom xemnesa (10);
L] xmopuaoM MUTUS U CyIb(haToOM HATPUS;
HUTPATOM cepeldpa U COJISTHOM KHUCIOTOM.

3aoanue {{ 140 }} 2

OTMmeTbTE IPaBWIbHBII OTBET

K peakumsm HeHTpanu3anuu OTHOCATCSA PEAKLIMY MEXKITY:
1. yKCyCHOM KUCIIOTOW U TUAPOKCUIOM HATpuS;

. COJIIHOM KHMCJIOTOM U XJIOPHJIOM HATpUs;

. CEpHOM KUCIIOTOH U TUAPOKApOOHATOM HATPUS;

. THIPOKCHUJIOM KaJbLUs U OpTO(HOCHOPHOI KUCIOTOI];

. TUIPOKCHUJIOM KaJIUs U OKCHJIOM CEpBI.

O 1;2;4
0 2;5;4
O 1
O 3;4

3aoanue {{ 141 }} 3
OTMeThTE TPaBUWIbHBIN OTBET

DN B~ W N

b

b

—_ N
N B~
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K oxucinuTebHO-BOCCTAHOBUTEIHHBIM OTHOCSTCS PCaKIN:
1. FexOs3 + HCI;
2. FeCl; + HsS;
3. Fe + HCI;
4. SO3 + NaOH;
5.Cl+ KOH;
6. Fe;O3 + H2SO4.
O 1;6

2

oo
ST
RN

3;5
3aoanue {{ 142 }} 4
OTMeTbTe TPaBUIILHBIN OTBET
OKHCIUTENEHO-BOCCTAHOBUTEIbHAS PEAKIIUS — 3TO:
[J CO; + 2NaOH = Na,COs + HxO;
[J Ba(OH), + 2HNO3 = Ba(NO3)2 + 2H20;
L CasP; + 6H,0 = 3Ca(OH), + 2PH3s1;
Cly + SOz + 2H,0 = 2HCI + H3SOa.

3aoanue {{ 143 }} 5
OTMeTbTe TPaBUIIBHBIN OTBET
Vpasuenne HS™ + OH™ = H,O + S?” onmchIBaeT B3aUMOJENHCTBIE MEXKITY:
O NaxS u HyO;
KHS u KOH;
0 KHS u H2SOq;
LI K>S u NaOH.

3aoanue {{ 144 }} 6

OTMeThTE MPaBUIHHBIA OTBET

OOmMeHHas peakmus — 3TO:
L 4Cr(NO3); =2CrOs + 12NO; + 302;
[J Be(OH), + 2NaOH = Nay[Be(OH)4];
O 4NH; + 30, = 2N, + 6H,0;
Zn + H>SO4 = ZnSO4 + Ha1.

3aoanue {{ 145 }} 7

OTMeThTE TPaBWIbHBIN OTBET

Cymma k03 PUIIMEHTOB B YpaBHEHUH PEAKIIMA HEOOXOIUMOM TNCCOIMAIINY Cyb(aTa aTfOMUHUS
COCTaBJISIET:

;

;

2

oo
Al e

9

6.
3aoanue {{ 146 }} 9

OTMmeTbTE IPAaBUIBHBIN OTBET
Uucno coneit BceX BO3MOXKHBIX THUIIOB, 00pa3yroOIIUXCs B peakusix Mex Ay okcuaom skernesa (1) u
CEpHOM KHUCJIOTOU, PABHO:

O 1;
2;
0 3
Ll 4
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3aoanue {{ 147 }} 10
OTMmeTbTE IpaBUIIbHBINA OTBET
Peaknus paznoxxenus — 31o:
0 AlLS; + 6H20 =2AI1(OH)s| + 3H2ST1;
0 KOH + HCI1 =KCl + H0;
2Cu(NO3)2 =2Cu0O + 4NO27 + O2f;
O 2Al+2NaOH + 6H>O = 2Na[Al(OH)4] + 3H>1.

3aoanue {{ 148 }} 11
OTMmeTbTE IPaBUIBHBII OTBET
UYucno coieit BceX BO3MOXKHBIX TUIOB, oOpa3zyromuxcs B peakuusax Mexay Cr(HSO4); u NaOH
paBHO:
O 1;
O 2;
3;
O 4.

3aoanue {{ 149 }} 12
OTMeTbTe paBUIIbHBINA OTBET
Peaknus coenuHeHns — 3TO:
1 2NaNOs3 =2NaNO: + Og;
0 SO, + 2NaOH = Na,S0O3 + H»0;
2Fe + 3Cl, = 2FeCls;
[0 KOH + HNO3; =KNOs; + HO.

3aoanue {{ 150 }} 13

OTMeThTe MPAaBUIIBHBIN OTBET
HNonnoe ypasuenue SrCO3; + 2H* = Sr** + CO,1 + H20 onuckiBaeT B3aMMOIEHCTBIE MEXKTY:
O SrCO3 u Sr(OH)y;
0 SrCO3; u H,COs3;
O SI‘CO3 nu NH4OH;
SrCO3 u HCI.

3aoanue {{ 151 )} 14
OTMeThTE PaBHIIBHBIN OTBET
Cymma k03¢ (pUIIMEHTOB B ypaBHEHUH 3JIEKTPOIUTUYECKON TUCCOLUALINN TUTUApOdochaTa HATPHUs
NaH>PO4 cocraBnser:
3;
O 4;
O 5;
O 6.

152. 3aoanue {{ 152 }} 15
OTMeTbhTe PaBUIIbHBINA OTBET
Peakimsa 3amenienus — 31o:
FeO + H, = Fe + HO;
O 2C+02=2CO0;
O Al4Cs + 12H20 = 4A1(OH)3| + 3CHat;
LI Zn(OH), + 2NaOH = Nay[Zn(OH)4].

153. 3a0anue {{ 153 }} 16

OTMeThTE TPaBUWIbHBIN OTBET
B kparkom nonnom ypaBHeHuH peakiuu NaHCO3 + NaOH — ... cymma koad ummeHToB paBHa:

O 3;
M 4;
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O 5;
O 6.
3aoanue {{ 154 }} 17

OTMeThTe IPaBUIBHBIM OTBET
OKHCIINTEIbHO-BOCCTAHOBUTEIbHAS peakuusd — 3TO:
0 NH4Br=NH3 + HBr;
LI NaxSOs3 + H2SO4 =NaxSO4 + SO21 + H20;
O LisN + 3H>O = 3LiOH + NH31;
2KMnO4 = KoMnOg4 + MnO2 | + O21.

3aoanue {{ 155 }} 18
OTMeThTE MpaBUIBHBIA OTBET
OOmMeHHas peakmus — 3TO:
Fe O3 + 2Al1 = 2Fe + ALOs3;
L CoHs + 30, =2CO0271 + 2H20;
O CL +HI=ICl] + HCI;
] Cas3P, + 6H>O = 3Ca(OH)> + 2PH31.

3aoanue {{ 156 }} 19
OTMmeThTE IpaBUIIbHBINA OTBET
Peaknus paznoxxenus — 31o:
O SiO2] + Mg =2Mg + Si;
O Zn+ CuSO4 =ZnSO4 + Cu;
L Nz + 02 =2NO;
CaCO; = CaO + COa.

3aoanue {{ 157 }} 20
OTMeThTE MPaBUIIbHBIN OTBET
Peakius coequHEHUs — 3TO:
2Al1 + 3S = ADLSs;
0 FeS + HCI = FeCl, + H2S1;
L Zn + 2NaOH + 2H,0 = Nay[Zn(OH)4] + Hao1;
LI 2KClO; = 2KCI + 30..

3aoanue {{ 158 }} 21
OTMeThTE MPaBUIHHBIA OTBET
Peakuus 3amenienus — 31o:
[J Ba+ CO;=BaCOs|;
[ Ca(HCO3), = CaCOs| + CO271 + H20;
2Al1 + Cr203 = AlLO3 + 2Cr;
L 2KNO3 =2KNO; + Oa.

3aoanue {{ 159 }} 22
OTMeThTE IPaBWIBHBII OTBET
K peakuun HeHTpaIu3aIuid OTHOCUTCS B3aUMOJICHCTBHE MKy KHUCIIOTOM H:
O counbro;
] mertammom;
IIE€JIOYBIO;
[0 OCHOBHBIM OKCHJIIOM.

3aoanue {{ 160 }} 23

OTMmeThTE TPaBWIbHBIN OTBET

VYkaxuTte npaBUIIbHOE YPAaBHEHHE PEaKIIUU:
Ca(OH)> + Fea(SO4)3 = 3CaSO4 + 2Fe(OH)3;
] Ca(OH)z + Fea(SO4)3 = Cax(S04)3 + Fe(OH)y;
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LI Ca(OH)z + Fex(SO4)3 = 3CaSO4 + 2Fe(OH)s.

3aoanue {{ 161 }} 24
OTMeThTE TPaBWIbHBIN OTBET
Cymma k03 PHUIMEHTOB B ypaBHEHUH JIEKTPOTUTHUSCKON TUCCOMMAIINN TUAPOKCH A OapHst
Ba(OH), — aT0:
O 3;
4;
O 5;
L 6.

3aoanue {{ 162 }} 25

OTMeThTE TPaBWIbHBIN OTBET
CuiibHasi KUCJIOTa B BOJHOM PACTBOPE OTBEUAET OKCHIY:
CLO7;
L P2Os;
L N2Os;
O CLO.

Bropoii cemecTp

1. YraneBomoponasl, UMEOIME B CTPYKType ABOMHYIO0 >C=C< KOBaJECHTHYIO
CBSI3b - ITO ...

-1 aJIKaHbI

-1 QJIKUHbI

+: aJIKEHBI

-1 apeHsl

2. ### - 5TO yIJIeBOAOPOABI, UMEIOIIUE B CTPYKType ABOHHYyI >C=C<
KOBAJIEHTHYIO CBA3b

+! aJIKCHBI

+: AJKEeHbI

+: AJIKEHBI

3.  DOTuIeHOBbIE  YIJIEBOJOPOABI, 3TO  OPraHUYECKHE  COEIMHEHUS,
coJIeprKallue. ...

+: 1BoiHY10 >C=C< KOBaJICHTHYIO CBA3b

-: TpoiiHy10 -C=C- KOBaJIEHTHYIO CBS3b

-1 ApOMATUYECKOE SJIPO

-: TonbKO oauHapHbie C-H cBsa3u

4. O6mmas popMyIa aJKeHOB ...

- CnH2n+2
+: CnHQn
-. CnH2n—2

_: Can
5. 'mbpuau3zanus atoma yriiepoja B STHIICHE. . .
- sp?
+: sp?
-1 sp
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_%p?
6. B anikenax aTom yriepojia HaXOJUTCS B .... — THOPUIHOM COCTOSIHUU
-:sp°

+: sp?

)

- s%p?

7. JIBoiiHast KOBaJICHTHAS CBSI3b — TO KOMOMHAIHA. . ..

-: 1Byx O -cBsizeit

+: oqHOU © — 1 OJTHOU TT-CBA3EH

: IByX Tt-CBSI3€M1

: ogHOM © — U IBYX T-CBs3EH

8. I3oMepus aJIKEHOB OIpEeIETIsACTCS. . .

: TOJIBKO CTPOCHHUEM YTJIEPOJIHOM LIETIH

: TOJIBKO MecToIoJIokKeHHueM >C=C< cBs3U

+: CTpO€HUEM YIIEPOAHOM 1ENH U MecTomonoxeHuem >C=C< cBs3u

- Y aJIKEHOB HET U30MEPUHU

9 . U3oMepamu SIBJISIIOTCS COETUHEHUS. . ..

A: CH>=CH—CH>—CH>—CH3
b: CH;—CH=CH—CH>—CHz3
B: (‘113—(|'=(']I——(‘HJ
CH;
I (“I’Ig, == (l‘ =CH — (‘Hz — ('H3
CH;

I: CHx=CH—CH>—CHz3

+:A, b, B
-:5,B, T
B, T, I
AT, 1T
b, T, ]I
-:b,B

10. U3oMepamu SIBISIOTCSA COEIUHEHMUS. . ..

(A) CH;—CH=CH—CH;
(B) CH;—CH=CH—CH,—CHj;
(B) CH,=CH—CH,—CHj3
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() CHy=CH—CH,—CH>—CHj
(D CH,= C — CH; — CH,

CH;
() CH; — (|'= CH — CH;

CH;

LA

11. I/IBOMepaMI/I ABJIISAKOTCSA COCAUHCHUSI. ...
(A) CH,=CH—CH=CH,

(B) CH,=C=CH—CH;
(B) CH,=CH— CH,—CH=CH,

1) CH,= (i'—(‘llg — CH;

CH,
() CH,=CH— CH=CH—CH;
() CH,=C=CH —CH,—CH;,

+
=
W o

5

r
,T
A

+ 1
>pum
=

b 9

>p
M w

b

Tperunii cemecTp

1. 3aoanue

[Ipu3Hakom paBHOBECHS CUCTEMBI ITpU p, T=const sABIsgeTCSA
P=const
AG<0

AG=0
AH =0

1T = const

2. 3a0anue

[Ipu3HakoM paBHOBecHs cucTeMbl Ipu V, T=const sBisgeTcs
P=const

AG<O0

AG =0
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17 = const

3. 3aoanue
OTkpeiTas cucrema Oyaer
00OMEHHUBATHCS HPHEPTUEH U BELIECTBOM C OKPYXKAIOIIEH Cpeloil U HE COXPAHSTh MOCTOSHHBIM
CBOM 00BbEM
00MEHHMBATHCS SHEPTHEH, HO HE BEIIECTBOM C OKPYIKAIOIIEH cpeioi
00OMEHMBATHCS BEILIECTBOM, HO HE SHEPTUEH ¢ OKpY Katollel cperoi
COXPAaHSITh ITOCTOSIHHBIM CBOH 00BEM, SHEPTHUIO U COCTaB

4. 3aoanue
Bo BHYTpEHHIOI0 SHEPTUI0 CUCTEMBI BKIIIOUAETCS
NOTEHLMAJIbHASI DHEPT Ul CUCTEMBI KaK LIEJI0r0
KMHETHUYeCKasi JHEPTUsl CUCTEMBI KaK 1IeJI0T0
NOTEHLMAJIbHASI U KHHETUYECKAsl SHEPTUU CUCTEMBI KaK LIE€JI0r0
BCE BU/IbI SHEPTUH, BKJIKOYAsi HEU3BECTHBIE, 32 UCKIOYEHUEM KUHETUYECKON U MOTEHIIMAIbHOU
SHEPrUM CUCTEMBI KaK LIEJIOT0
SHEprusl, eperanHas cucreMe B GopMe TeIIOThl U padoThl

5. 3aoanue
TennoBoit 3 dexT XMMUYECKON peakIiuy IpU p=const paBeH U3MEHEHUIO
S (aHTpOMHS)
G (sueprus 'u606ca)
F (oueprus ['enpMroibia)
H (aaTansnus)
U (BHYTpEHHsISI SJHEPTHSI)

6. 3adanue
TenoBoit a3 dexT XxuMuYecKol peakiuy npu V=const paBeH U3MEHEHUIO
S (aHTpOMHS)
G (sHeprus 'u606ca)
F (3ueprus ['enpMroibia)
H (aHTanbnums)
U (BHYTpEHHSISI SHEPTHSL)

7. 3aoanue

N3menenne AH xumuueckoil peakiuu onpeaeisieTcs
HaYaJbHBIM COCTOSIHUEM CHCTEMBEI
HAYaJIbHBIM U KOHEYHBIM COCTOSHUSIMU CUCTEMBI
KOHEYHBIM COCTOSSHHEM CHUCTEMBI
MyTeM MEePEex0/ia U3 HA4YaJIbHOTO COCTOSIHHS B KOHEUHOE

8. 3aoanue

N3menenne AU XMMHUYECKOU pEeaKIIUK ONIPEAEISAETCS
Ha4aJbHBIM COCTOSIHUEM CHCTEMBI
KOHEYHBIM COCTOSIHUEM CHUCTEMBI
HAYaJIbHBIM U KOHEYHBIM COCTOSIHHSIMU CUCTEMBI
MyTeM MEePEeX0/ia U3 HAYAJIbHOTO COCTOSIHUSI B KOHEUHOE

9. 3aoanue
Cuctema, cocrosimas u3 Bogaoro pactsopa NaCl u Tpéx kpucramnos NaCl, snseTcs
nByXxdazHoi
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TpéxdazHoii
4yeThIpEXPa3Hoit
nsaTUdasHON

10. 3aoanue
Cucrema, coctosimas uX TPEX KyCOYKOB JIbJIa, KHUIKOH BOJIBI U ra3a, COIEP KaIlero BOTHOH map,
SIBIISIETCS

TpéxdazHoii

4eThIpEXPa3HOit

nsaTUdasHON

mectudazHon

11. 3a0anue
XHUMHUYECKUH MOTEHIINAJ TAHHOTO KOMITOHEHTA MpH ()a30BOM PaBHOBECHUU
pasziurueH BO Bcex (azax B 3aBUCHMOCTH OT KOHIIEHTPAILIUU
pa3iuueH Bo BceX (ha3ax B 3aBUCHMOCTH OT TEMITEPATyPhI
pasziunueH BO Bcex (azax B 3aBUCUMOCTHU OT JaBJICHUS
OJIMHAKOB BO BCeX (hazax

12. 3a0anue

Yucno TepMOAMHAMUYECKUX CTETIEHEH CBOOO/IbI PABHOBECHOM 3aKPBITOM CUCTEMBI - 3TO
YHCJIO IAPAMETPOB COCTOSIHUS CUCTEMBI
YHCJIO KOMIIOHEHTOB CUCTEMBbI
YHCJIO KOMIIOHEHTOB MUHYC 1
YHCII0 HE3aBUCUMBIX NaPAMETPOB COCTOSIHHUS CUCTEMBI, KOTOPBHIM (B M3BECTHBIX Ipeesiax)
MO’KHO IIPUABATh IPOU3BOJIbHBIC 3HAUCHHS O3 U3MEHEHUs uucia Qa3

13. 3aoanue
CornacHo npaBmiy (a3 ['m60ca, yrcno creneHeil cBOOO bl PABHOBECHOM 3aKPBITON CUCTEMBI, HA
KOTOPYIO BJIUSIOT JBa BHeNTHUX (akropa (p,T) paBHO

YHCITy KOMIIOHEHTOB CUCTEMBI TUTIOC JIBA MUHYC YUCIIO (a3

YHUCITy KOMIIOHEHTOB CUCTEMbI MUHYC JIBa MUHYC YHCIO (a3

YHCITy KOMIIOHEHTOB CUCTEMbI MUHYC JIBa TUTIOC YUCIIO (a3

YHUCITy KOMIIOHEHTOB CHCTEMBI TUTIOC JIBA ILTFOC YKCIO (a3

14. 3a0anue
PaBHOBecHast 0JTHOKOMIIOHEHTHAs CUCTEMa HE MOXKET CoJIepKaTh Ooee
TpéX a3
IBYyX a3
4eThIpEX (a3
Ty a3

15. 3aoanue
PaBHOBecHast IBYXKOMITOHEHTHAsI CHCTEMA HE MOXKET COJIEpKaTh Ooee
TpEX a3
IBYX a3
4eThIpEX a3
ATy a3

16. 3aoanue
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XYUMUYECKUHM IOTCHIHMA - 3TO YacTHAs IMpOMU3BOJHAA I/1306apHO-I/130T€pMI/I‘I€CKOFO IOTCHIIHAaJ1a 110
MacCe BCUICCTBA IPU MOCTOSHHBIX 3HAYCHUAX

BT
V,T
V.S
P,

17. 3a0anue
XVAMUYECKUH MOTSHITHAI - 9TO YaCTHAs TIPOU3BOAHAS N30XOPHO-U30TEPMUICCKOTO IMOTCHIIHAJIA TT0
Macce BEIeCTBa MPU MOCTOSHHBIX 3HAYCHHSIX

P,
Py
V.7
B.r

18. 3aoanue
Cucrema, cocTosias U3 LMHKOBOM IIaCTHHBI, BogHOro pactBopa HNOs3, my3bIpbKOB razoBoii
cmecu NO2 + N2O4 1 Bo3yxa HaJl pacTBOPOM, SIBIISIETCA

Tpéxdaznoii

yeThIpEX(hazHon

nsTrdazHoN

mectudazHoi

19. 3a0anue
KpuBas, oTBeuaromias paBHOBECHIO TBEPOE TEIO <> KHUAKOCTb, Ha ()a30BOH TuarpaMmme BOJIbI
umeer dp/dt < 0, noromy 4ro

MIpolLIeCC IIJIaBIEHUS JbAa SHAOTEPMHUYECKUNA

MPOLECC OTBEPACBAHUS KHUJIKON BOJIBI IK30TEPMUUYECKHI

IUIOTHOCTB JibJ1a OOJIbIIIE MIIOTHOCTH BOJABI

IIJIOTHOCTH JIbJa MCHBIIC IIJIOTHOCTHU BOAbI

20. 3a0anue
[Tpu3HaKOM paBHOBECHS CHCTEMBI ITPH p, T=const sBiseTCSA

P=const
AG<0

AG=0
AH =0

1T = const

21. 3a0anue

[Ipu3nakom paBHOBecus cuctemsl pu V, T=const saBisiercs
P=const

AG<O0

AG=0

AF =0
T =const

22. 3a0anue
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OtkpbiTas cucrema Oyaer
00MEHHBATHLCS YHEPTUEH U BELIECTBOM C OKPYXKAIOIICH CPeIol M HE COXPAHSITh MOCTOSHHBIM
CBOH 00BEM
00MEHHMBATHCS SHEPTHEH, HO HE BEIIECTBOM C OKPYIKAIOIIEH Cpeon
00MEHHBATHLCS BELIECTBOM, HO HE DHEPTHEH ¢ OKPYKAIOIIeH cpenoit
COXpaHSATH MOCTOSIHHBIM CBOW 00BHEM, SJHEPTHIO U COCTAB

23. 3aoanue
Bo BHYTpEHHIOI0 SHEPTUIO CUCTEMBI BKIIIOUAETCS
MOTEHIIMATbHASI SHEPTUS CUCTEMBI KaK IIeJIOT0
KMHETUYECKasl SHEPTUs CUCTEMBI KaK IIeTI0T0
MOTCHIIMATbHAS 1 KHHETHYECKAasi SHEPTUU CHCTEMBI KaK IIEJI0T0
BCE BUJIBI SHEPTUH, BKJIIOYAsi HEU3BECTHBIE, 32 UCKIIOYCHHEM KMHETUYECKOU U MOTCHIIMATbHOM
SHEPTUH CHCTEMBI KaK IIEJIOTO
SHEprus, nepenanHas cucreMe B opMe TeIIOTh U PabOThI

24. 3aoanue
TennoBoii 3¢ (heKkT XMMUYECKOH peakuy pu p=const paBeH U3MEHEHHUIO
S (auTpOMHSN)
G (aneprus ['u66ca)
F (oneprus ['enbmromnbia)
H (aaTansnms)
U (BHYTpEHHSISI SHEPTHSL)

25. 3a0anue
TemnnoBoii 3G HEeKT XUMHUUECKOH peakuu pu V=const paBeH U3MEHEHUIO
S (aHTpOMHSN)
G (aneprus ['u66ca)
F (oneprus ['enbmrosnbia)
H (aaTansnms)
U (BHYTpEHHSISI SHEPTHSL)

26. 3aoanue

N3menenne AH xuMuueckoi peakiuu onpeaeseTcs
HavaJIbHBIM COCTOSTHUEM CHUCTEMBI
HaYaJbHBIM M KOHEYHBIM COCTOSSHUSIMH CHCTEMBI
KOHEYHBIM COCTOSTHUEM CHCTEMBI
IyTEM MEePEX0/1a U3 HAUYaJIbHOTO COCTOSIHUS B KOHEUHOE

27. 3a0anue

N3menenne AU XMMHUYECKOU PEAKLUU ONPEIEIISAETCS
HAYaJIbHBIM COCTOSIHUEM CHCTEMBI
KOHEYHBIM COCTOSIHUEM CUCTEMBI
HAYaJIbHBIM U KOHEYHBIM COCTOSIHUSIMU CHCTEMBI
IIyTEM IIEPEX0/1a U3 HAYAJILHOI'O COCTOSIHUS B KOHEUHOE

28. 3a0anue
Cucrema, coctosimiast u3 BojgHoro pactopa NaCl u Tpéx kpuctamio NaCl, sBusercs
IByX(a3Hoi
TpéxdazHou
4eThIpEXPa3HOi
nsaTuda3HON
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29. 3adanue
Cuctema, cocTosimas uX TpEX KyCOUKOB JIbJa, KHJIKOM BO/BI U ra3a, Coiep Kallero BOJSHOM map,
SIBIISICTCS

Tpéxdaznoii

yeTbIpéxazHoi

nsTrazHoN

mectudazHou

30. 3aoanue
XYMUYECKUH MOTSHIINAI TaHHOTO KOMIIOHEHTa Iipu ()a30BOM PaBHOBECHHU
pa3irueH BO BeexX (azax B 3aBUCHMOCTH OT KOHIICHTPAIIUN
pa3iurueH Bo BceX (hazax B 3aBUCHMOCTH OT TEMIIEPaTyphl
pa3irueH BO Beex (azax B 3aBUCUMOCTH OT JaBJICHHS
OJIMHAKOB BO BceX (hazax

31. 3aoanue

Yucno TepMOAMHAMHYECKUX CTENeHEeH cBOOOIbI pAaBHOBECHOM 3aKPBITOM CUCTEMBI - 3TO
YKCJIO IaPAMETPOB COCTOSIHUS CUCTEMBI
YHCJIO KOMIIOHEHTOB CUCTEMBI
YKCJI0 KOMIIOHEHTOB MUHYC 1
YHCJIO HE3aBUCUMBIX I1apaMETPOB COCTOSHUS CUCTEMBI, KOTOPBIM (B U3BECTHBIX IIpe/eiiax)
MO>KHO IPUAAaBaTh MPOU3BOJIbHBIC 3HAUCHHS O3 U3MEHEHUs yucia Qa3

32. 3adanue
Cormacno npaBuity (a3 ['u66ca, grciio creneHeit cB0O60 I paBHOBECHOM 3aKPHITOM CHCTEMBI, Ha
KOTOPYIO BIMAIOT ABa BHeMHUX (hakropa (p,T) paBHO

YHCITy KOMIIOHEHTOB CHCTEMBI ILTIOC JIBa MUHYC 4uciio (a3

YHCITy KOMIIOHEHTOB CHCTEMbl MHHYC JBa MUHYC YHUCIIO (a3

YHCITy KOMIIOHEHTOB CHCTEMBI MHHYC J[Ba ILTIOC YUCIO (a3

YUCITy KOMIIOHEHTOB CHCTEMBI ILIIOC JIBA TUTIOC YMCIO (a3

33. 3aoanue
PaBHOBecHast 0JTHOKOMIIOHEHTHAs CUCTEMA HE MOXKET CoJIepKaTh Ooee
TpEX a3
IByX (a3
4eThIpEX (a3
Aty $ha3

34. 3aoanue
PaBHOBecHast IBYXKOMITOHEHTHAsI CUCTEMA HE MOXKET COJIepKaTh Ooee
TpéX a3
IByX (a3
4eThIpEX (a3
Aty a3

335. 3aoanue
XHMMHUYECKUH IMMOTSHITMAI - 3TO YaCTHAs MPOU3BOAHAS N300apHO-H30TEPMHUECKOT0 TIOTEHITHAA 110
Macce BeuicCTBa HpI/I IIOCTOSHHBIX 3HAUYCHUAX

BT
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VT
V.S
p, S

36. 3aoanue
XUMHUYECKUH MOTEHIINAI - 3TO YaCTHasl MPOU3BOIHAS U30XOPHO-U30TEPMHUUECKOTO MOTEHIIHANA 110
Macce BEIeCTBA MPHU MOCTOSHHBIX 3HAYEHHUSX

P, &
ey
v
.

37. 3aoanue
Cucrema, cocrosiias U3 IIMHKOBOM MIIaCTUHBI, BOAHOTO pacTBopa HNO3, my3sIpbKOB ra30BOM
cmecu NO2 + N2O4 1 Bo3yxa HaJl pacTBOPOM, SIBIISIETCS

Tpéxdaznoii

4yeThIpEX hazHOn

nsTrdazHoN

mectudazHoi

38. 3aoanue
KpuBasi, 0TBe4aI0mIas PAaBHOBECHIO TBEPJIOE TEJO <> KUIKOCTh, Ha (ha30BOI AMArpaMme BOJIbI
umeert dp/dt < 0, noromy 4ro

TIPOIIECC TUIABJIEHHS JIbJIA SHI0TEPMUIECKUI

TIPOLIECC OTBEPIEBAHMS HKHUIKOM BOJIbI K30 TEPMHIECKHI

IUIOTHOCTH JIbIa GONBIIE TUIOTHOCTH BOIBI

IUIOTHOCTb JIbJIa MEHBIIIE TUIOTHOCTH BOJIbI

[ToHBII KOMITJIEKT TECTOBBIX 33IaHUN HaXOAUTCA Ha Kadeape « THHOBAIIMOHHBIE MaTepUabl
MPUHTMEIUANHTY CTPUM

Ilpumep IK3ameHauuOHHbBIX OUIEMO8

Tperuii cemecTp

MHWHUCTEPCTBO OBPA30BAHUSA U HAYKH POCCUMCKOM ®EJEPALIUU
deaepasibHOE rocyAapCTBEHHOE aBTOHOMHOE 06pa30BaTE/IbHOE yUpeXK/JeHNe
BBICLIET'0 06pa30BaHUA
«MOCKOBCKHWM MOJIMTEXHUYECKUMA YHUBEPCUTET»

HHonurpaduyeckuii HHCTUTYT
Ka(bez(pa ((I/IHHOBaI_II/IOHHI)IG MaTCpHUAJIbI IPUHTMCANANHAYCTPUN
HucuuninmHa «XuMH4YeCKHe OCHOBbI TEXHOJIOTMH MOJUIpaguyeckoro M yNnaKkoOBOYHOIO

MPON3BOACTBA
Hanpasnenune 29.03.03 — TexHOA0THs HOAUTPAPHUECKOTO M YITAKOBOYHOT'O IPOU3BOJICTBA
Kypc 2, rpynma , bopma 0OydeHus1 ouHas

3K3AMEHAIIMOHHBIN BUJIET Ne 1
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1. ducnepcHble CUCTEMBI U UX KOJTUYECTBEHHBIE XapaKTEPUCTHUKHU.
2. CenuMeHTaMs CyCcHeH3Uil. YClIoBUS COOJIIO/IEHUSI 3aKOHOB CEIMMEHTAlluU
(3akoHOB CTOKCAa).
3anauda 1.
N300pazute w30TepMBl ancopOmmm OyTaHONla HAa AaKTHBHPOBAHHOM yIJiE B
koopauHatax 1/T" = f(1/C) nna nByx Temneparyp, eciu T> Tj.
JlaiiTe HEOOXOUMBIE MOSICHEHUS K TpadUKy.

3agayga 2.

Hanummure ¢dopmyny MUIEWIbl 3058 XJopuaa cepedpa, CTaOMIM3UPOBAHHOIO
pactBopoM xJiopuaa kKanus. M3o0pasute rpaduk mageHus noteHnuana B JI9C u
ONPENIEIIUTE 3HAK 13€Ta-MIOTEHIHAAIA.

YTBep)KI[eHO Ha 3aCCIaHNn Ka(be,[[pbl «MHHOBaIIMOHHBIC MaTepHaJIbl IPUHTMEINAUHTYCTPUID)

« » MPOTOKOJ Ne 3aB. kadeapoii /A.I1. Konmparos /
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