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Oo0aacThb NPUMCHCHHA U HOPMATUBHbBIC CCBIJIIKHA

Hacrosmass nporpamma ydeOHOW JUCHUIUIMHBI YCTAHABIMBAET MUHUMAJIbHBIC
TpeOOBaHUS K 3HAHUSIM U YMEHUSIM 00YUYaIOMIETOCS U ONPENENsAeT COJEPHKAHUE U BUIBI
y4EOHBIX 3aHSATUNA U OTYETHOCTH.

[Iporpamma npegHasHavyeHa Jjisl MpernoaBaresiei, BeAyuX JaHHY0 TUCHUILUINHY, U
oOyuatomuxcst HarpaBiaeHust noarotToBku 29.03.03 — «Texunomnorust noaurpaduueckoro u
YIAaKOBOYHOTO MPOU3BOJACTBA», H3YYAIOIIUX JUCHUIUIMHY «XHUMHUYECKHE OCHOBBI
TEXHOJIOTUU MOJUTPAPUYECKOTO U YITAKOBOYHOTO MTPOU3BOJICTBAY.

[Iporpamma pazpaboTaHa B COOTBETCTBHUH C:

o ®denepa’dbHbIM  TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM  CTaHAAPTOM IO
HamnpaBieHuto noArotoBku 29.03.03 Texuonmoruss mnoaurpadguueckoro u
YIaKOBOYHOTO TMPOU3BOJACTBA (ypOoBeHb OakanaBpuara), YyTBEPKICHHBIM
npukazoM MOH P® ot 22 centsiopst 2017 r. Ne 960;

e (OoOpazoBatenbHoi mporpammoint 29.03.03 Texnosorus moaurpaduueckoro u
YIaKOBOYHOT'O MPOU3BOJCTBA (YpPOBEHB OakaliaBpuaTa), mpoduiib MoJAroTOBKU —
«JIn3aliH U TEXHOJIOTUU CO3/IaHUSI BU3YaTbHOTO KOHTEHTAY;

e PabouuM y4yeOHBIM IIJJAHOM YHHUBEPCHUTETa IO HAIMpPaBICHUIO MOJTOTOBKHU
29.03.03 TexHonoruss mnOAUTrpaPuUUYEcKOro M YMAKOBOYHOTO MPOU3BOJICTBA
(ypoBenb OakanaBpuara), npouib MOATOTOBKH — «JlM3aliH M TEXHOJIOTHUH
CO37aHMs BU3YaJIbHOTO KOHTEHTa», roJl Hayayia o0yyenus 2023 r.

1. ]_[e.lll/l H 3aJaY1 OCBOCHHUA JUCHHUIIIINHBI

K OCHOBHBIM HeJSIM OCBOEHHUS JUCHUILUIMHBI «XUMUUYECKUE OCHOBBI TE€XHOJIOTUU
MOIUTPaPUUIECKOro U YIIaKOBOYHOTO MTPOU3BOJICTBAY CIEYET OTHECTH:

— dopMHpoBaHHEe Yy  OOydYarolUMXCsi  LEJIOCTHOIO €CTECTBEHHOHAYYHOT O
MUPOBO33PEHUS;

— U3YYEHHE TEOPETUYECKUX OCHOB HEOPraHWYEeCKou, oOIllel, OpraHuYecKou,
(bU3MYECKON U KOJUTOUTHON XUMUU;

— (hopMUpOBaHKE HABBIKOB pa0OThl C XUMUYECKUMU BEIIECTBAMU.

K ocHOBHBIM 3a7ayaM OCBOECHUS JUCIUIUIMHBI «XUMHYECKUE OCHOBBI TEXHOJIOTHUU
MOJIUTPaPUUIECKOro U YIIaKOBOYHOTO MTPOU3BOJICTBAY CIEIYET OTHECTH:

— OCBOEHHE OCHOBHBIX (DU3UKO-XMMHUECKHUX METOJIOB aHAJIM3a BEIIECTB;

— (hopMuUpOBaHKE HABBIKOB pabOThI CO CIIPABOYHON XUMUUYECKOU JINTEPATYPOil;

— MIPUMEHEHUE TEOPETHUYECKUX 3HAHUW W MPAKTUYECKUX HABBIKOB [JISl PEIICHUs
MPaKTUYECKUX 3a/1a4 B Oyayiieit npodeccuoHanbHON AeSTETbHOCTH.

B npouecce wu3yueHHs JUCHUIUIUHBI «XUMUYECKHE OCHOBBI  TEXHOJIOTHU
MOMUTPaPUIECKOro M YIMaKOBOYHOTO MPOU3BOACTBA XUMHUYECKHE OCHOBBI TEXHOJOTHUH
MOMUTPaPUUIECKOro U YIMaKOBOYHOTO MPOU3BOJACTBA» 3aKJIaJbIBA€TCs OOIIEHAYUYHBIH U
npodecCUOHANBbHBIA (yHIAMEHT, (POPMHUPYIOTCS OCHOBHBIE MPUEMBI IMO3HABATEIbHOU
NESATEIbHOCTH.



JIns TEXHONOTMYECKOTO M MPOEKTHOrO0 BHUAA JESITEIbHOCTH 3HAHUE IHCUUTLIMHBI
MO3BOJISIET OOOCHOBAHHO TMOJXOJWTh K  BBIMNOJHEHUIO JKCIEPUMEHTAIBHBIX U
1a00paTOPHBIX UCCIIEIOBAHUM, TOATOTOBKE TEXHUYECKUX OTYETOB.

2. Mecto nucuuiuinHbl B ctpykrype Ol 6akasnaspuara

JucuuminHa «»  OTHOCUTCA K  MAaTeMaTUYeCKUM U €CTECTBEHHOHAYUYHBIM
JUCHUIUIMHAM 00s3aTebHOM 4YacTW Yy4eOHOro IIaHa OCHOBHOM 00pa3oBaTelIbHOM
nporpaMMbl OakanaBpuara.

Huctummuaa b1.1.12.5 «XuMudeckne OCHOBBI TEXHOJOTHH MOIUTPadUIECKOro Hu
YIAaKOBOYHOTO  MPOU3BOJCTBA»  B3aMMOCBSI3aHA JIOTUYECKHM H  COJIEpKATEIbHO-
METOJUYECKH CO CIEAYIOIUMH AUCIUIIMHAMY U MpakTukaMu yyeoHoro miana OOIL:

B uacmu 6a0oka b1.1:

— «be3omacHOCTh XU3HEACATEIIHHOCTIY

— «®u3rKa KOHACHCUPOBAHHOT'O COCTOSHUS;

— «OcHOBBI TONMUTPAPUIECKOTO U YITAKOBOYHOTO ITPOU3BOICTBAY;

— «O01116€ MaTepUAIOBEJICHHUEY,;

B uacmu 6n0oxa b1.2:
— «TexHomoruu co3ganus NPOAYKIUH NOIUrpadhUuIeCKuMU CIIoCo0aMm»;
— «MatepuanoBeieHue MOIUrpaduIecKoro ¥ ynakoBOUYHOTO MPOU3BOICTBAY.

3. llepeveHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCUMILINHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTeIbHOM
NPOrpamMMbl

B pesynbraTe OCBOEHUS JIUCHMUIUIMHBI «XHUMHUYECKHE OCHOBBI TEXHOJIOTHUU
MOMUTPaPUUYECKOro M YMAKOBOYHOTO MPOU3BOJICTBA» Yy OO0ydaromuxcs (HopMUPYIOTCS
CIEAYIONINE KOMIIETEHIIMM W JOJDKHBI OBITh JIOCTUTHYTHI CIIEIYIOIINE pe3yJIbTaThl
o0yueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHITUH:

B pe3yabTaTte ocBOeHMsI

OO0IIEeNH)KEHEPHBIE
3HAHHS, METOIBI
MaTeMaTH4eCKOro aHaIHu3a
Y MOJICJIMPOBAHUS B
obacTu
npodeccrnoHaIbHOM
AEATEILHOCTH

Kon o0pa3oBaTeJbLHOM Ilepedyenb MiIaHUpPYeMBbIX pe3yJbTATOB
KOMIIETEHIIMH | MPOrpaMMbl 00y4aI0IIMIiCs 00yueHMs 0 TUCHMUILINHE
OJIZKEeH 00J1a1aTh
CIOCOOHOCTBIO PUMEHSATH | 3Hamb:
OIIK-1 €CTECTBEHHOHAYYHBIC U - METOJIbI U3MEPEHHS U 00PaOOTKH

AKCIIEPUMEHTAIBHBIX JaHHBIX
ymems:

- 00pabaThIBaTh U MPECTABIATh
AKCIIEPUMEHTAILHBIC JTAHHBIC B BHJIE OTYECTOB
e1a0emn:

- CIOCOOHOCTEBIO K CHCTEMATU3AIUU U 0000IIEHUIO
pe3yNbTaToB PabOTHI




4. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHBI

OOmass TpPyIOEMKOCTh AWCIUIUIMHBI COCTaBJISIET 9 3a4eTHBIX €IUHUII, T.C.
324 akagemuueckux yaca (13 HuX 144 gyaca — camocTtosTenbHast paboTa 00yJaronuxcs).

Pazmensr guctumimHbl « XMMHYECKHE OCHOBBI TEXHOJIOTHHU TMONHUTPAQUUECKOTO |
YIaKOBOYHOTO IMPOU3BOJICTBA» U3YYAIOTCS HA TIEPBOM M BTOPOM KypCax.

Ha nepBom kypce B mepBOM ceMecTpe BblAeseTcs 3 3aueTHbIe equHULEbI, T.c. 108
aKaJIeMUYeCKUX 4yaca (M3 HUX 36 4acoB — caMOCTOsITeNIbHAs paboTa o0ydaromuxcs), BO
BTOPOM ceMecTpe — 3 3aueTHble eIUHUIIBL, T.€. 108 akagemuyeckux yacoB (M3 HUX 54 yaca
— caMocrosiTenbHas paborta oOywarommuxcs). Ha BTopoM Kkypce B TpeTbeM ceMecTpe
BBIZIeNIsIeTCA 3 3adeTHbIe enuHuIbl, T.€. 108 akamemuueckux daca (U3 HuX 54 ygaca —
caMoCTOATeNbHasg padoTa 00yJaromuxcs),

IlepBolii cemecTp: nekiuu — 1,5 yaca B Hegento (24 yaca), nabopaTtopHbie pabOTHI —
3 gaca B Heaenmo (48 yacoB), popma KOHTPOJIS — 3a4eT.

Bropoii cemectp: nekuuu — 1 yac B Henento (18 yaco), mabopatopHbie pabOTHI — 2
yaca B Hegento (36 yacoB), hopMa KOHTPOJIS — 3a4eT.

Tpernii cemectp: nexuun — 1 yac B Henento (18 yaco), mabopatopHbie pabOThl — 2
yaca B Hegento (36 yacoB), hopMa KOHTPOJIS — IK3aMeEH.

CtpykTypa W coAepXaHUE AUCIUIUIMHBI «XUMHUYECKHE OCHOBBI TEXHOJOTHUH
moJIUTPaUIECKOTO M YIMAKOBOYHOTO TPOU3BOJICTBA» IO CPOKaM W BUIAaM pabOTHI
oTpaxeHsl B [Ipunoxenun 1.

Conepmanne pa3acjaoB IUCHUIIIINHDBI

NEPBbBIN CEMECTP

Pazgen 1. O01masi u HeopraHm4eckass Xumms

Tema 1. BBegenune. Kitaccbl XUMHUYECKHX COeIHMHEHHI

Mecto xumuu B psagy ¢GyHIaMEHTAIbHBIX Hayk. [lpenMer W 3agauM XUMUM.
BaxHeiimme Kiacchl ¥ HOMEHKIIATYpa HEOPraHMYECKUX BeulecTB. [IpocThie BemiecTsa.
Cnoxnsle BemiecTtBa. Oxcuabl. [MAPOKCHABI: OCHOBAHHWS, KHCIOTHI, aMdOTepHbIC
rusipokcuibl. Conu. buHapHbIE COETMHEHUS.

Tema 2. CTpoeHnne aToMa ¥ NEPHOAUIECCKUHA 3AaKOH

Crexnomerprueckue 3akoHbl. COBPEMEHHOE COCTOSHHME ATOMHO-MOJIEKYJISIPHOM
TEOPUU. 3aKOHBI COXpAaHEHMs. B3auMOCB3b MacChl U DHEPTHH.

CocrtaB atomoB. KopnyckyisipHO-BOTHOBOM ayann3M. Y paBHeHue llnanka. ['unoresa
ne  bpoina. KBaHTOBOMExXaHMuYeckass TEOpHsl  CTpoeHus  aroma. [lpuHiun
HeomnpeneneHHocTu. BosHoBoe ypaBHeHnme. KBanTOBble uncia. DopMa TI'paHUYHOU
MOBEPXHOCTH AJEKTPOHHOU TIOTHOCTHU JJIA S-, p-, d- U f-aToMHbIX opOutanet. [Tpunnun
[Taynu. ITpaBuino XyHaa. DIEKTPOHHOE CTPOEHUE ATOMOB JIEMEHTOB.

[lepronnyeckuil 3aKOH W Tepuoanueckas cucrema snemMeHTtoB .M. Menneneesa.
Crpykrypa u GpopMbl MEPUOUYECKON CUCTEMBI U UX CBSI3b C AIEKTPOHHBIM CTPOCHUEM
aTOMOB. S-, p-, d- m f-anementsl. llepuoguyeckne W HENEepUOAMYECKUE CBOWMCTBA
DJIEMEHTOB.

Tema 3. XumMnueckas CBf3b



Ctpoenue u cBOMCTBa BellecTBa. Tumnbl xumuueckot cBsa3u. KoBanenTHas (mossipHas
1 HemoJsipHas CcBs3b). OCHOBHBIE XapaKTEPUCTUKU KOBAJICHTHOM CBSI3H.

Merton BanenTHbix cBsizeil (MBC). Curma- u nu-cBsizu. ['mOpuan3zanusi aTOMHBIX
opOuTaneu.

Meron monekynsapubix opoutaneit (MO JIKAQO). Cs3biBatoiliue U pa3phIXJISIIOLINE
MOJIEKYJISIpHBIE OpOUTaIu. DIEKTPOHHOE CTPOEHUE JIBYXaTOMHBIX MOJIKYJL.

XapaKTEepUCTUKHU B3aUMOJICUCTBYIOIIUX aTOMOB: MOTEHIMAT MOHU3AIMU, CPOJICTBO K
AIEKTPOHY, DIJIEKTPOOTPULIATENILHOCTh. VOHHAs CBsI3b Kak MpeeiabHbId  Cciaydail
KOBAJICHTHOM MOJISIPHOM CBSI3H.

JIOHOpHO-aKIIENTOPHBIM MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBS3U.

KommiekcHbie coeuHenus. TUnuHble KOMIUIEKCO00pa30BaTenu U JUuranasl. MoHo-
W TOJUJICHTATHbIE JIMTaHAbl. XeJaTHble KOMIUIEKCH. M30Mepuss KOMILUIEKCHBIX
coenuHenui. Knaccudukanuss W HOMEHKJIATypa  KOMIUIEKCHBIX — COEAUHEHUM.
Jucconuanus KOMIUIEKCHBIX coeiMHeHUN. KoHCTaHTa HECTOMKOCTH KOMITJIEKCHOTO HOHA.
[IpuMeHeHne KOMIUIEKCHBIX COeIMHEHUH.

Ilepexomuble MeTaiuibl. Teopus KPUCTAIIIMYECKOTO TMoJisl. HHU3KOCHUMHOBBIE U
BBICOKOCTIMHOBBIE KOMIUIEKCHI. JHEPrusi CTaOWIM3alUi KPUCTALUIMYECKUM TIOJIEM.
Okpacka KOMIIJIEKCOB.

Bonoponnas  cBsizk. MeTayuinueckast CBsI3b. ATperaTHOE COCTOSIHME —BEIECTBA!
TBEplloe, KUJKoe, Ta3zoo0pasHoe. Kpucramivueckoe u amMoppHOE COCTOSHUSL.
Kpucrannuueckue pemerku U 3JIeMEHTapHbIE suelku. XapakTepUCTUKU SJIEMEHTapHOU
suyeiku. TUmbl KPUCTAIIOB MO BHUAY XHUMHYECKOM CBSI3M MEXIY CTPYKTYPHBIMHU
eauHunaMu. JKugakue KpucTasuibl.

Tema 4. OCHOBHBIEC 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX peaKkuid
JHepreTuKka M HANpPAaBJICHHE XMMHUYECKHMX MpoueccoB. [IoHATHE 0 XUMHUUYECKOU
TepMoauHaMuke. TemnoBbie 3PHEKThl XUMUUECKUX Peakiil. DK30- U SHIOTEPMUUYECKUE
peakunu. HanpasneHne caMONpOn3BOJIBHOTO MPOTEKAHUSI XUMAYECKUX PEAKIIHM.
Xumuuyeckasi KHHeTHKAa. XHMMHYeCKOe paBHOBecHe. CKOPOCTh XUMHYECKOU
peakunu. 3aBUCUMOCTh CKOPOCTM XHUMHYECKOM peakluyd OT KOHIIEHTpAlUu. 3aKOH
JIIENCTBHUS MaccC.
3aBUCUMOCTh CKOPOCTH peakiuu oT temmnepatypsl. [IpaBuno Baut-T'odda. Dueprus
aKTUBALMU Y paBHEHUE AppeHnyca. XMMUYECKHUE PEAKIIMU B T€TEPOTCHHBIX CUCTEMAX.
OOpatumble U HeOOpaTHMbIe peakiuu. XHUMUYECKoe paBHOBecue. KoHcTanTa
XHMHUYECKOro paBHOBecusa. CMemnenne xumuueckoro pasHoBecus. [Tpunnun Jle [larense.
I'ereporenHoe paBHOBeECHE.

Tema 5. PacTtBopbI

Mexanu3M 00pa3oBaHUs PACTBOPOB U UX KiIaccUUKaius.

HUctunnple pactBophl. OOmmMe cBoMcTBa pacTBOpoB. PactBopuMOCTh. CrocoObI
BBIPAKEHUS KOHIIEHTPAIlUU PACTBOPOB.

PacTBOpPBI-31EKTPOAUTEL. DIEKTPOJUTUUECKAS JUCCOIMALIMS B BOJHBIX PACTBOpAX.
CunbHble W cnabble ANeKTponuThl. KOHCTaHTa W CTEeNeHb JUCCOLMAIUU  CJ1aboro
AIEKTPOJIUTA.

3akoH pazbaBieHus OctTBasbaa. Teopusl CUIBHBIX AIEKTPOJUTOB. AKTUBHOCTH U
kod(pdunreHT akTuBHOCTU. OHHas cuiia pacTBopa.



HNonnoe npoussencuue Boasl. Bogopoansi nokasarens pH. Pacuer pH cuibHBIX 1
c1a0bIX KUCIOT U ocHOBaHUM. Metosl onpenenenus pH. Bydepusie pactBopsl. ['uaponus
coneii. KoHCTaHTa W cTeneHb TUAPONM3a. [pyaHOPACTBOPUMBIE JJIEKTPOJIUTHI.
PaBHOBecue ocanok — pactBop. [IponsseneHrue pacTBOPUMOCTH.

Tema 6. OKHCIMTEJbHO-BOCCTAHOBUTEIbHbIE PpPeaKUUH. JJIEKTPOXMMHYECKHE
MPOoLecChl

OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKucieHus. Baxneimme
OKHUCJIUTEN U BOCCTAHOBUTEIIH.

Ypasaenne Hepacra. OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN TOTeHIIUAN. HanpaBienue
MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIUMN.

ONEeKTpOAHBIM moTeHuuan. Pspg  HanpsokeHud. [allbBaHMYECKUE  JIEMEHTBI.
DIIEKTPOABIXKYIIAS CHIIA. DJIEKTPOJIN3 KAK OKUCIUTEIBHO-BOCCTAHOBUTEBHBIN MIPOIIECC.
DJIEKTPOJIN3 BOJHBIX PACTBOPOB U PACIIJIABOB COJIEH.

Pasznena 2. XumMus 3J1eMeHTOB

Tema 1. Xumus s-371eMeHTOB

Bogopoa. Mecto Bomopoma B mnepuoaudyueckou cucteMe. HM3oTombl BOIOpoaa.
AToOMapHbIA M MOJEKYJApHbIH Boaopoa. CnocoObl monyueHus, (Quznueckue u
XAMHAYECKHE CBOMCTBA Bogopoaa. [ mapunel. Bomxa. [lepokcua Bogopoaa.

JueMeHThl rjaaBHol moArpymnnbl I rpynmsl. Illenounsie metamnbsl. Baxueinmue
COEMHEHUSA C BOAOPOJIOM, KUCIOPOAOM. OKCHUIBI, TEPOKCUBI U HAJIIIEPOKCH/IBI.

JuaemeHThl riaaBHoil moarpymnnbl II rpymnel. beprumit. Okcun, THAPOKCUI, UX
CBOWCTBAa W mostydyeHue. ['maponus conert. Marauii. [lonydyeHne u CBOMCTBAa OKCUIA U
rugpokcuaa. lllenounozemenvHble 3meMeHThl. [lomydyeHue M CBOMCTBAa OKCHIIOB U
TUAPOKCUIOB KaJbIIMs, CTPOHIIMS U Oapusl.

Tema 2. Xumus p-371eMEeHTOB

JuieMeHThI r1aBHOM moArpynns! VII rpynnsl. I'ajsorensl. O6mias xapakTepucTiKa
raJIoreHOB (HAXO0XJICHHE B MPHUPOJE, CTPOCHHE aTOMOB, CTEIIEHH OKHUCJIEHHS, METOJbI
MOJy4YeHus, PU3NUECKUEe U XUMHUYECKHE CBOMCTBa). [IpuMeHeHre MPOCTHIX BEIIECTB U
COEIMHEHUN TaJIOTE€HOB.

JuieMeHThl riaaBHoM moarpynnbl VI  rpynnel.  Xaabkorennl. OOmias
XapaKTEpUCTHKA XaJbKOT€HOB, AJUIOTPONHMS XaiabKoreHoB. Kucmopon. Ctpoenue aroma u
MOJIEKYJIbI, IOJYy4YEHUE U CBOMCTBA KUCI0poaa. O30H, €ro nojiyueHrue U Ouosioruueckas
posib. Cepa. CepoBojioposiHast KucioTa, cyiabduabl. [lonydyeHue u CBONCTBA OKCHIOB
cepol. Kucnopoansie kuciotsl cepbl. CynbdaThl, ux cBoictBa. CeleH W TEIIyp Kak
aHasoru cepsl. IIpakTnueckoe NPUMEHEHUE XAIBKOTE€HOB U UX COEIMHEHUN.

DJieMeHThI IJIABHOM MOATrPyNIbl V rpynnbl

OO01as xapakTepuCTHKa 31EMEHTOB MOATPYIIIBL.

A3sor. Hutpuael. buonornueckas ponp azora. Comm amMmoHus. OKcuapl azora,
CTPOCHHE, MOJYUYEHNE U XUMHUUYECKUE CBOWCTBA. A30THCTasl KUCIIOTA, €€ OKHCIUTEIBHO-
BOCCTAaHOBUTENbHASA aKTUBHOCTb. HUTpUTBEL. A30THas KUCIOTA, ITOJYYEHHE U CBOMCTBA,
B3aUMOJICHCTBME C MeTaulaMM W HeMeTauiamu. HurtpaTel. A30THBIE yA0OpeHUS.
IIpuMeHneHue a30Ta U €ro COETMHEHUN.



®ochop. Kpucrammmueckue moaubukamuu ¢ochopa. Coemunenus ¢ocdopa ¢
MetautaMud W HemeTamiamMu. Oxcuabl pocdopa. DochopHbIe KHUCTOTH, HUX COJH.
[Tpumenenue pocdopa u ero coequHeHnit. CpaBHUTEIbHAS XapaKTEPUCTHKA COSTUHEHUN
azora u pocdopa. DneMeHThl NOATPYNII MBIIIbSIKA.

DJieMeHThI IJIaBHOM nmoarpynnsl IV rpynnsl

Yraepoa. @opmbl CylIECTBOBaHHMS NIPOCTOTO  BemiecTtBa. Heopranunueckue
coeauHeHus yriepoaa. CnocoOHOCTH aTOMOB Yrjiepojia OOpa3oBBIBaTH IIEMHBIE U
UHUKJINYECKUE CTPYKTYPHI.

Kpemumnii. CoequHeHHsI ¢ KUCIOPOJAOM M BOJAOPOAOM. ['aloreHuabl KpeMHUs, HUX
npuMeHeHne. KpeMmHueBble KHUCIOTHI, UX COJH. 'maponu3 cuiukatoB. CHIMKAThl B
npupone. [IoHsITHEe 0 HEOPraHUYECKUX MOJIUMEPAX.

JueMeHThl moaArpynnbl repmanus. Onoo. CBunen. OU3NUYECKHE U XUMUYECKHUE
CBOMCTBA MPOCTHIX BEMIECTB U UX COCTUHEHUH.

uieMeHThI rJ1aBHoi noarpynns! 111 rpynnsl

Bop. Dnextponnas crpykrypa aroma. CoeuHeHus: 6opa ¢ KUCIOPOAOM, raJoreHaMu,
BOJIOPOAOM. BOpHBIE KHCIIOTHI U UX COJIU.

Amovmuaui. CoenuHEHUsT C TajJoreHamMu, KuciaopogoM. OKCHI M THIPOKCH]
ATIOMHUHUS, UX XUMUYECKUE CBOMCTBA. CoJin amtoMUHUS. [ Mapoau3 conen amtOMAHUA.

Hoarpynna reausi. baaroponnsie ra3sl. COBpeMEHHasi XapaKTEPUCTUKA SJIEMEHTOB
MOJATPYTIIBI.

Tema 3. Xumus d-3;1eMeHTOB

Xumus nepexoaHbIX 3j1eMeHTOB (d-3s1iemeHTOB). OU3NUECKUEe CBOKWCTBA MPOCTHIX
BemecTB. CTENeHW OKUCIEHHS. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB MPOCTHIX
BEIIECTB M COCIMHEHHN B mniepuojax U rpynmnax. l[lepexomHble 3JIEMEHTHI Kak
KoMIuiekcooOpazoBaTtenu. (OO030p XUMUM MEPEXOAHBIX DBJIEMEHTOB IO TPYIIaM.
[Toarpynna ckanausa. [loarpynna turana u BaHaauda. [loarpymma xpoma. Iloarpynma
Maprania. OneMeHTbl VIII rpynmbel. DjeMEHTHI TOATPYNNBl MEAW ©  LHAHKA.
PannoakTuBHbBIE 3JIEMEHTHL.

Pasznen 3. AHaauTH4YecKasa XUMHUSA

Tema 1. KauvectBennsnlii anamm3. Kiaccuduxauus wmeromoB ananmza. Crnoco0
BBITIOJTHEHUS aHaMUTH4YecKuX peakiuid. Kraccudukanuss aHaTUTUYECKUX PEAKIIUM.
JpoOHbIN U cucTeMHbIN aHanu3. Pa3neneHrne KaTMOHOB M aHHMOHOB HAa aHAIUTHYECKHUE
TPYMIIBL.

Tema 2. KosimyecTBeHHBIN aHaJu3. MeTOAbI KOJINYECTBEHHOTO aHaIn3a. XMMHUYECKHE
METOJbI aHAIN3a. TUTPUMETPUUYECKUIN METOJ aHAJIN3a. 3AKOH SKBUBAJICHTHOCTH. MeTOAbI
YCTAHOBJIEHHSI TOYEK SKBHBAICHTHOCTU. KHCIOTHO-OCHOBHOE TUTpoBaHue. Kpusbie
TUTPOBAHUSI.

BTOPOU CEMECTP

Pa3nen 1. OcHoOBHBIE MNOHATHS XHMHYECKHX nmpoumeccoB U uUX CBA3b C
TCXHOJIOTHICCKHUMU IPOoHECCaMu B nonnrpaq)nu



OCHOBBI XUMHUYECKHUX MPOIIECCOB HA MpUMEpPE opranudeckoit xumuu. [Ipumenenue
XUMUYECKUX MPOLIECCOB C YYACTUEM OPraHUYECKUX COCIMHEHUH B mourpaduu.

Knaccudukanus coeMHEHUNH MO CTPOCHUIO YIJIEPOJHOIrO CKelera (psnbl) U 1Mo
(GyHKIIMOHANBHBIM  TpymnmaMm  (kjaccbl). [IpuumHBI  MHOTO0Opa3us OpraHUYECKHUX
COEMHECHUM.

Tumnbl XMMHYECKHUX CBSI3€H B COEJUHEHMSIX: KOBajJeHTHas (MOJApHas U
HEMOJsIpHAsi), HMOHHAs M KOOPAWHAIMOHHAs. OJIEKTPOOTPUIATEIBHOCTh aTOMOB H
WHTYKIIUOHHBIN 3P DEKT.

Tunel pa3pbpiBa KOBAJICHTHOW CBSI3M (T€TEPOIMTUYECKUM M TOMOJMTHYECKUN) U
XapakTtep oOpa3ylmuxcss npu HToM yactull (MOHBI U paaukanel). [lonsarue
HYKJICO(DUIIBHBIX U ANEKTPOPUIBHBIX YACTHII.

Knaccudukanus XuMHUECKUX PEAKIIUNA M0 XapaKTepy MpeBpalleHnil (3amenieHus,
MPUCOEAUHEHUS, PACILICIICHHUS], IEPETPYIITUPOBKH ).

Pa3nen 2. YrieBoaopoabl

Tema 1. HacbllnieHHbIE YIJI€BOAOPOABI (AJTKAHBI)

['omonoruueckuil psiA MPEAENbHBIX YIIE€BOAOPOAOB. lloHATHME CTpyKTypHOU
A30MEPUH.

[IpaBuna HOMEHKIATYphl AJKAHOB. DJEKTPOHHOE CTPOCHUE METaHa, G-CBS3b H
MOHATHE KOH(OpMALIHA.

®dusnueckue cBoicTBa ankaHoB. CrocoObl monydeHus. XUMUYECKHE CBOMCTBa
aJIKAHOB: PEAKLMU pACHICIUIEHUS W 3aMelleHus. MexaHu3M peakuud pPaJIuKaIbHOIO
3aMEIICHUS TSl aJIKaHOB.

[IpuMeHeHue aaKaHoOB B ourpaduu.

Tema 2. ITHIICHOBBIE YIJIEBOAOPOABI (AJKEHbI)

['omonornueckuit psa. HM3oMepus mno Tumy yriaepoaHOTO CKeJleTa W 10
MECTOMOJIOKEHUIO ABOMHOM cBA3U. HomeHknaTypa.

DNEKTPOHHOE CTPOEHUE ITUJIEHA, TT-CBSA3b U PEAKIIMOHHASI CIOCOOHOCTH aJIKEHOB.

CnocoObl  monyueHus ankeHoB. IlpaBuiio 3aiineBa. @du3znyeckue CBOMCTBA.
XUMHUYECKHE  CBOMCTBA  AJIKEHOB: PEAaKUUW  OKUCICHUS, TPUCOCIWHEHUS U
MOMUIPUCOEANHEHUS. MeXaHu3M peakiuu SIEKTPOPUIHLHOTO MPUCOETUHECHUS IS
ankeHoB. [IpaBuimo  MapkoBHuKOBa. MeXaHuU3Mbl  peakUUU  IOJIUMEPU3ALUU
(panuKaIbHBINA U MOHHBIN).

[Tony4yeHne NOJIMAITUIIEHA, TIOJUIPONUIEHA U IPYTUX MTOTUMEPOB. VX MpuMeHeHne
B Mojaurpauu U yrnakoBKe.

/IueHoBbIE YIiIeBOAOPOAbI (AJIKAHEHbI)

JIneHOBbIE  YTIIEBOAOPOIBI: C  CONPSDKEHHBIMH, KyMYJIUPOBAaHHBIMU U
M30JIMPOBAHHBIMU JBOMHBIMU CBSI3sIMU. OCOOEHHOCTU CTPOEHUS COMPSIKEHHBIX JTUEHOB,
3 dexT conpsuKeHus.

Oco0EHHOCTH XUMHUYECKUX CBOMCTB COMPSIKEHHBIX AUEHOB. [loyueHne kayuyyKkoB
u pe3uH. [I[pumenenue B nonurpaduu.

Tema 3. AueTujieHOBbIE YIJI€eBOJAOPOAbI (AJIKUHBI)



['omonornuecknii psiA, NOpaBUja HOMEHKJIATypsl. [3oMepus 1O CTPOECHHIO
YIJIEPOJHOTO CKEJIETA U IO MECTOIOJIOKEHUIO KPATHOM CBSI3H.

CrnocoObl monyuyeHus ankuHoB. dusmueckue cBoilcTBa. XMMHYECKUE CBOMCTBA:
pEeaKIuy NPUCOEINHEHNUS U IUKIIONPUCOEANHEHNS, OKUCIICHHS U 3amenteHns. [lonydenne
ITOJIMBUHMJIALIETATA, IIOJIMBUHHUIIOBOTO CIIUpTAa, ITOJIMBUHWIXJIOPH /1A,
MOJIMAKPUIIOHUTpPHIIA, OEH30J1a, XJIOPOIIPEHOBOIr0 Kayuyka. [[pumenenue B nonurpaduu u
IpYTux 00JaCTAX.

Tema 4. ApoMaTH4ecKue yrijieBoIopoabl (apeHbl)

Knaccudukanus apomaTHdeckux coeauHeHuM. beH3om M OCOOEHHOCTH €ro
3JEKTPOHHOTO cTpoeHus. Kputepuu apomatnunoctu. I30Mepusi 1 HOMEHKIIATYpPA apEHOB.

Cnoco0s1 nonyueHusi. Gu3ndeckre CBONCTBA.

XUMHAUYECKHE CBOMCTBA aPOMATHYECKUX YIJIEBOJOPOAOB: PEAKIHUH OKUCICHUS W
3aMElICHHs.

[IpaBuna opueHTaMU B apOMAaTHUYECKOM SIAPE.

[IpuMeHeHue apoMaTUYECKHUX YIIIEBOJAOPOAOB B ONHUTpaduu.

Paznen 3. ®yHKUUOHAJIBbHBbIE IPOU3BOJAHBIE YIJIEBOJIOPOI0B

Tema 1. Cnuprel. Ornpenenenue kinacca. Kiaccudukanus 1o  Tumy
YIJIEBOJOPOJHOTO pajrkana u no konuuectsy OH-rpynn. M3omepurst 1 HOMEHKIIATypa.

CnocoOsl nonydeHusi. Ban-nep-BaaibCoBbl B3aMMOICHCTBUS, BOJIOPOJIHAS CBSA3b B
CIIUPTaX U MX BIUSIHUE HAa (PU3UUECKHE CBOMCTBA.

XUMUYECKHE CBONCTBA: KUCIOTHBIE CBOMCTBA, 00Opa30BaHUE MPOCTHIX U CIIOKHBIX
a¢upoB, peakiuu 3amenieHus OH-Tpynibl, peakiuu OKUCICHUS.

[IpumeHeHne HACBIMEHHBIX OJTHOATOMHBIX CIIMPTOB B MOJUTpaduu.

HenacpllieHHbIe, MHOTOATOMHBIE CIIMPTHI. HEeHAChIIIIEHHBIE CIUPTHI, U30MEPUs
1 HOMEHKJIaTypa. KeTo-eHolibHas TayToMEpHs.

MHoroatoMHbie COUPTHI, 0OCOOEHHOCTH XMMUYECKUX CBONCTB. Mcnonb3oBanue aiis
MOJTy4YeHHUs TOIUAI(PUPOB, AKUIHBIX CMOJI, TOJIMYPETAHOB U Jip. [IpuMeHeHne yka3aHHbIX
MOJIMMEPOB B TMOJUTpaduu B KayeCTBE CBI3YIOIIMX B COCTaBE KpacoK, KIIEeB,
pacTBOPUTEIIEH U AP.

Tema 2. ®@eHosibl. OCHOBHBIE IPEACTABUTENN OJHO- U MHOTOATOMHBIX (DEHOJIOB.
Cnoco0bl monydyeHus: ¥ XUuMU4eckue cpoiicTBa. Vcnonp3oBanue (EeHOJIOB i CUHTE3a
dbenonodopManbAETUAHBIX  OJUTOMEPOB, KpacUTeded U  NUTCMEHTOB JU- U
TpudenunmeranoBoro psaaa. [[pumenenue 3Tux coeAMHEHU B Hoaurpaduu.

Tema 3. Auabaeruabl M KeTOHbI (OKcocoeaumHeHus). OmnpenesieHue Kiacca.
N3omepuss u HomeHkiarypa. OCHOBHbIE CHNOCOOBI TMOJYYEHHUS! OKCOCOEAUHEHUM
(TuapONM30M  IUTaOTE€HIPOU3BOJHBIX  YTJIEBOJIOPOJIOB,  OKUCIEHHUEM  CIHPTOB,
MUAPOJIN30M COJIEN KapOOHOBBIX KUCIIOT U JIp.).

XUMHUYECKHE CBOWCTBA: PEAKIMUA OKHUCICHHS, MPUCOCIANHEHHS, KOHJCHCAIWH,
3aMEIIEeHUs O-YIIIEPOJHOTO aToMa.

HenachplieHHbIE 1 apOMAaTUYECKHUE aNbIAETUbI U KETOHBI.



[IpuMeHeHue abAETUIOB U KETOHOB B MoJurpaduu B Ka4ecTBE pacTBOPUTENEH, a
TaKkKe NI MOJIyYeHUs KpacuTesnedl nu- ¥ TpUu(PEeHUIMETAaHOBOIO psla, CBS3YIOUIUX B
COCTaBE MEYaTHBIX KPACOK U Jp.

Tema 4. KapoonoBble kncsioTbl. Knaccudukaiius (HachlllleHHbIE, HEHACHIILICHHbBIE
Y apOMaTUYECKUE; OJIHO-, ABYX- U MHOTOOCHOBHBIE), H30MEPHUS U HOMEHKJIATypa.

CrnocoObl MONy4YEHHS: OKUCIUTEIBLHOM NECTPYKIMEH aJKaHOB U aJIKEHOB,
OKHCJICHUEM TEPBUYHBIX CIIUPTOB U aJbJETUJIOB, TUAPOIN30M TPUTATIOTEHIIPOU3BOIHBIX
YIJIEBOIOPOJIOB.

XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA; 00pa30BaHUE CIOXKHBIX 3(PUPOB,
aHTUAPUIOB, aMHUJI0B, HUTPUIIOB U Ap. [IpuMeHeHue cioKHbIX 3PUPOB U MOIU3IOUPOB B
nonurpaduu.

OTnenbpHbIE MPECTABUTENH 0, 3-HEHACHIIIIEHHBIX, ApOMATHUYECKUX U IBYyXOCHOBHBIX
kapOoHOBbIX kucaoT. Homenknarypa. CrocoOsl nonyuyeHust. OCOOEHHOCTH CTPOCHHS U
XMMUYECKUE CBOMCTBA.

[TonyueHne moJUMEPOB HA OCHOBE O, 3-HEHACHIIIEHHBIX KApOOHOBBIX KUCIIOT.

Hcnonb30BaHre HEHACKHIIIEHHBIX KUCIOT B (POPMHBIX Mpolleccax U JJIsl MOJyYEHUs
JIAKOB U Kpacok Y D-0TBEpKIACHUS.

[IpuMeHeHUE apOMaTHUYECKUX KApOOHOBBIX KUCIOT B CHHTE3€ MIACTU(UKATOPOB,
noan3UpPOB, KPAaCUTEIICH.

Tema S. Kupsbl u macaa. Onpenenenue kiacca. CoctaB U GU3HUYECKHE CBOMCTBA
AKUPOB PACTUTEIBHOTO (Macell) U AKUBOTHOTO MPOUCXOXKICHUSI.

[lenouno# THAPOAN3 KUPOB (MOTYUECHUE MbLIA).

Brichixaromire 1 HeBbIChIXatolye Macia (ogHoe yucio). ['maporenusamnus macen.
MexaHu3M OKUCIUTENIbHON noiuMepu3zanuu Mmacen. Onudbl 1 CUKKATUBBHI.

[lonyuenne cuHTeTHYECKUX OaU( MoAudUKaAMUEeN alKUIHBIX CMOJ MacjaMu
pacTUTeNnbHOro npoucxoxacHus. [IpumMenenue B nonurpaduu.

Tema 6. Yraesoabl. Knaccupukanus. VMIcTOUHUKH MOTyYEHUS.

Ctpoenue MoHOCaxapua0B Ha mpumepe D-ritoko3sl 1 D-gpykTo3sl. [{ukino-nienHas
tayTomepus, hopmynsl Ouiiepa u Xeyopca.

XUMHAUYECKHE CBOMCTBA MOHOCAXapHUJIOB KaK MHOTOAQTOMHBIX albIETUI0- U KETO-
CIIUPTOB: 00pa30BaHHME MPOCTHIX U CIOXKHBIX 3()HUPOB, OKUCICHUE M BOCCTAHOBIICHUE
(momyuyenue D-copbuta), oOpazoBanue caxapaToB. [ TUKO3UHAS CBS3b.

BoccranaBnuBaronue M HEBOCCTaHaBIMBaOIIMe aucaxapuabl. (OcoOeHHOCTH
TJIMKO3UHOU CBSI3U. XMMHUYECKUE CBOMCTBA.

[Tonucaxapuasl. Kpaxman. CTpoeHne MOJIEKYJ, COCTaB, XMMUYECKUE CBOMCTBA U
NpUMEHEHUE B moaurpaguu Kkpaxmana U MPOAYKTOB €ro YacTUYHOrO THAPOIU3A
(IeKCTPUHOB).

Hemmrono3a. Crpoenne woisiekya. Du3znueckne ©W XUMHAYECKHE CBOMCTBA.
[Ipon3BoaHbBIE NIEIUIIONO3BI: IIed04Has Ieuitoiio3a, Na-KMII; HutpaTel, aneratsl u
KCaHTOT€HATHI 11eJITI0JI03bl. X TpuMeHeHue B mourpaduu u ynakoBke.



Tema 7. A3orcogepxamue coeauHeHusl. HutpocoenuHeHus, HUTPUIBI,
W301[MAaHAThl, AMUHOKHUCJIOTBI. DIJIEKTPOHHOE CTPOEHHE HUTPOTPYIIIbI, U30LHAHATHOM,
HUTPWIBHON U U30HUTPWIBHOM rpynn. HoMeHKIIaTypa a30TcoaepKalnx COeINHEHNM.

Cnoco0bl MOy4eHUsI HUTPOCOEAMHEHUM, HUTPUIIOB, U30HUTPUIIOB U M30IIMAHATOB.

Oco0EHHOCTH XMMHUYECKHX CBOWCTB u3onMaHaToB. [lomydyeHue W mpuUMEHEHUE
MOJMYPETAHOB Ha OCHOBE [IBYX- W OoJiee- aTOMHBIX COUPTOB W JIUH30I[MAHATOB
(Tonmyunenauu3onraHaTa, M eHmIMEeTaH JUU301IMaHaTa, TeCaMeTUIICHIUU30I[MaHaTa).

AmuHokucloThl. M3oMepus u HoMeHknaTypa. CrnocoObl mosyyeHus. Dopmbl
cyliecTBOBaHMs B 3aBUcuMocTd OT pH cpeapl. OCOOEHHOCTH XUMHUUYECKUX CBOICTB
aMHUHOKHUCIOT. [lonyyenue kanpona.

benku (mporeunsl u nporeuasl). [lepBuunas, BTOpU4Hasi U TPETUYHASI CTPYKTYypa
OEJIKOB.

Amunbl. Onpenenenne. Knaccudukanuss amunoB. M3omepust 1 HOMEHKJIATypa
AMHUHOB.

DJIEKTPOHHOE CTPOCHUE AMUHOTPYTIIIHI.

CnocoOmr MOJIyYEeHUS AMHUHOB: BOCCTAHOBJICHUE HUTPOCOETMHEHU,
B3aMMO/ICHCTBUE CIUPTOB C aMMHUAKOM, AJIKUJIMPOBAHHWE aMMHaKa U aMHHOB (peaxius
I'odmana).

du3nvecKue CBOMCTBAa aMUHOB, BOJIOPOIHAS CBA3b B AMUHAX.

XUMHUYECKHE CBOMCTBA AaMHUHOB: OCHOBHBIE CBOWMCTBA, AQJIKWJIHWPOBAHUE U
alMIMpOBAaHUE, B3aMMOJECUCTBHE C  A30TUCTOM  KHUCJIOTOM  anudaTUYeCcKuX U
apOMAaTHYECKUX aMHHOB, TMOJYYCHHE TMOJUaMuIIOB. [IpuMeHeHue mnoJnamMusioB B
nonurpaduu.

Tema 8. [Ima3zo- m a3zocoequnenusi. ColM OMA30HUS: ONpPEIECIICHUE Kiacca.
[TomyuyeHnune cosell qua3oHUs peakiuend NHAa30THPOBAHUS MEPBUYHBIX apOMATHUYECKHX
aMUHOB. Me€XaHU3M peaKklnu TUa30TUPOBAHMUS.

XUMHUYECKHE CBOMCTBA cojie ama3oHus ((PoTonus3, THUAPOIN3 U TEPMHUUECKOE
paznoxenue). [I[pumenerue cosnei 1ra3oHUs B KOMUPOBAIBHBIX Mpolieccax. Jluazorumnus,
CBETOUYYBCTBUTEBHBIE CJIOU HA OCHOBE O-HA()DTOXMHOHINA3UIOB.

Peaknus aszocoueranus U €€ MeXaHU3M (DJIEKTPODUIBHOTO 3aMEIICHHS).
A3okpacutenu (OCHOBHBIE M KHCJIOTHBIC), a30MUIMEHTBHI M KpacouyHble mgaku. Mx
HCTIOJIb30BaHKE B TTOIUTpaduu.

Tema 9. MHorosiiepHbie 1 reTepoONUKIANYECKHEe COeINHEHN S

MHorosiiepHble apoOMaTUYECKUE COEAUHEHUSI C HEKOHJEHCUPOBAHHBIMU SIIPaMU:
rpymmnsl qudeHnna, 1upeHnamMerana u TpupeHnaIMeTana.

MHorosiiepHble  apOMaTHUYECKUE COEIUHEHUS C KOHIACHCHUPOBAHHBIMH SIPaMU:
HadTanuH, anTpaieH u np. [IpaBuna opuentanuu B HahTanuHOBOM sigpe. OCOOEHHOCTH
XUMHYECKUX CBOWCTB.

[TonyueHre Ha OCHOBE MHOTOSIIEPHBIX apOMAaTUUYECKUX COCTMHEHUN a30KpacuTeen
Y TIUTMEHTOB U KpacuTenen qu- U TpuEeHUIMETaHOBOTO Psija.

HaceblllieHHble ¥ apoMaTUYeCKHE TeTEePOIUKINYECKUE COECIUHEHUs: (MUppo,
MUPUIUH, TeTparuapodypan, THodeH u 1p.).

[Ipumenenue B nonaurpaduu (paCTBOPUTENN, TUTMEHTHI IEYaTHBIX KPACOK U JP.).



Kunaccudukanusi opraHnveckux Kpacureseid U NMUITMEHTOB: MO0 XUMUYECKOU
CTPYKType (a30KpacuTenu, 1u- U TpUGEHUIMETAHOBOTO Psiia, aHTPAXUHOHOBBIE U JIP.) U
Mo cnocoOy 3akperyieHHs Ha OKpallMBaeMOW TMOBEPXHOCTU (MpsSIMbIE KpPACHUTEINH,
a30UJIHbIE KpacUTEeIU, PEAKTHUBHBIE KpacuUTeIu, KyOOBbIE KpacUTEIU, OCHOBHBIE W
KUCJIOTHBIC U JIp.).

TPETUM CEMECTP

Pazgen 1. OcHOBBI XUMH4Y€CKO TEPMOAMHAMUKH

OcHOBHbIE TIOHATHSI TEPMOJMHAMUKH: TEIUIOTa, paboTa, cUcTeMa, KiaccupuKkaius
cBOMCTB cuctembl. [lepBoe Hawano TepMoauHamuku. PabGoTa pa3iauyHBIX MPOIECCOB.
Buytpennsiss sueprusi. DHtanbnus. 3akoH [ecca. 3aBUCHMOCTH TermiaoBoro sddekra
peakiuu ot Temmepatypsl. 3akoH Kupxrodda. PaBHoBecHbie poiieccsl. Bropoe Hauamno
TepMOAVMHAMHUKH.  OHTponusa. (CraTucThueckass HHTEpOpEeTanuss 2-ro  3aKOHA
TepMoauHAMUKHU. Tperbe Hauano tepMmoauHamuku. [loctynar Ilnanka. Pacuer
abcoitoTHOM sHTponuu. TepMoauHaMuyeckue MmoTeHnuanbl. JHeprus ['muboca, sHeprus
I'enpmroneuma. Kpurepuu camMonpon3BOJIBHOTO MPOTEKAHUS MPOLECCOB. XUMHUUYECKOE
paBHOBecue. M30TepMa XMMHUYECKOW peakuuu. TepMOXMMHUYECKHE TMPOLECCHl B
MPUHTMEIUANHAYCTPUH. TepMOXUMUUECKUN KpaPT-TIPOLIECC MOTYYEHUS LEJITI0I03bI.

Pa3znes 2. @a3oBble pABHOBECHS U YUY€HHE 0 PACTBOpPax

OTKpbIThIE cUCTEMBbl. XuMHuUeckuii motennuan. [Ipasuno ¢a3 ['m66ca. JJuarpamMmmsl
COCTOSIHUSI OTHOKOMIIOHEHTHBIX cucTeM. Y paBHeHue Kitaysuyca-Knaneiipona. PacTBopsl.
CnocoObl BbIpaK€HUs KOHILEHTpPAlMM pacTBopa. JIByXKOMIIOHEHTHBIE CHUCTEMBI U
auarpamMMbl ux coctostHus. 3akoH Payns. MneanbHbie v pealibHble pacTBOPHI. JIeTyuecTb.
JleTydecTh pacTBOpUTENEH M €€ 3HAUMMOCTh. DOyJuIMockonusi U Kpuockomnus. Ocmoc.
[leperonka pacTBOpoB. A3eoTporHble pacTBOpbl. [loHSITHE O nUarpaMMax TUIABKOCTH.
Tepmuueckuit ananu3. Kpuble oxjaxaceHus. Y BIAXHSAIONIUE, CMBIBOUHbBIC, KJIEEBbIC
PacTBOPHI, pacTBOPHI IJIEHKOOOpa3zoBateneil. MeTaminueckue CIijiaBbl.

Pa3znen 3. PacTBOpbI 3J1eKTPOJIMTOB

Teopust anexTponutnueckor auccoruanuu. Cnadbie snekTponuthl. KoHcTaHTa
nucconuanuu. 3akoH pazoasneHus OctBanbaa. Teopusi CUIbHBIX 3IEKTPOIUTOB. oHHas
cuna pactBopa. M3zoronnueckuit koaddunuent. TepmoarnHamuueckass akTUBHOCTh. pH
pPacTBOPOB CHJIBHBIX JJIEKTPOJIMTOB. YJIEJIbHAasE WU MOJSApPHAs JJIEKTPOINPOBOJIHOCTH
pacTBOPOB. 3aKOH HE3ABUCUMOCTH JIBUKEHUSI HOHOB.

Paznen 4. Xumuueckasi KuHeTuka. @oroxummnuyeckue peakuuu. Karaams.

DJIEMEHTApHBIE PEAKIIMU U JIEMEHTAPHBIE CTAIUH CIOKHBIX peakuui. OCHOBHOU
noctynar GopManbHOM KUHETUKU. CKOPOCTh XUMUUYECKON peakiuu. AKTUBHUPOBAHHBIM
KOMIUIEKC. BisiHne TeMnepaTypsl Ha CKOPOCTh peakuuu. [lopsaok peakuum u MeTOAbI
€ro OnpeAeaeHNs. DHTAIBIUS U SHTPOIHUS akTuBaluu. [[oHsATHE O KHHETHKE paauKaIbHOU
nojauMepu3auu (OCHOBHbIE cTaauu mpolnecca). [IpuHIMN TUMHUTUPYIOIIEH CTaIuu.
BnusiHne temmepatypbsl Ha CKOPOCTh peakuuu. I[IpuHOMI KBa3UCTAallMOHAPHOCTH.
Kunernka rereporeHHbix peakuuit (Aud@y3uoHHOE TOPMOXKEHUE, PAaBHOAOCTYITHAS
MMOBEPXHOCTh, JIUMUTUPYIOIIEE BEIIECTBO). [ eTeporeHHble XUMUYECKUE PEAKIUU.



Pa3pnen S. /lucnepcHbie cucTeMbl

[Ipu3HaKu JUCHIEPCHBIX CHUCTEM: T€TePOre€HHOCTh M JUCIEPCHOCTh. JlucmepcHas
daza u aucnepcuoHHas cpena. Kmaccudukanusa nucnepcHbix cucteM. [IpumeHenue
JUCIIEPCHBIX CHCTEM — TMeYaTHbIE KPACKU, CYCHEH3WH, 30JU, 3MYJIbCHH, PACTBOPHI
MOJIMMEPOB U T.J.

Paznen 6. @usnueckasi XuMHS MOBEPXHOCTHBIX AIBJICHUI

MexMoneKyIapHbIE CBSI3U U TOBEPXHOCTHAS Y3HEPTUs. [[0BEpXHOCTHOE HATSKEHHUE.
@DaKkTOphI, BIHSIONIME HA MOBEPXHOCTHOE HATSIKEHUE. DKCIEPUMEHTAIbHBIE METOJbI
onpeiesieHHs] TOBEPXHOCTHOTO HATSKEHUS Ha TPAHUIIE pa3jeia KUIKOCTh/Tas.

Buabl 1 xapakTepucTuku aacopOuuu. AacopOuus Ha OJHOPOJIHON MOBEPXHOCTH.
VYpauenne Jlenrmropa. YpaBHenue ['m606ca. IloBepxHocTHasi akTUBHOCTH. IIpaBuiio
HMioxno-Tpaybe. VYpaBuenune [IHUIIKOBCKOTO. DKCIEPUMEHTAIBHOE  OMpENIEIICHHE
reoMeTpuieckux pazMepoB Mosekyiasl [TAB. M3otepMbl aacopOiuyu Ha HEOAHOPOAHOM
noBepxHOCTU. Teopuu nonumosiekyysipHot aacop6uuu Ilomsan u BOT. OcHOBHBIE
XapaKTepUCTUKU aJCOpOEHTOB. AJcopOuusi Ha TpaHUIlE PACTBOP-TBEPAOE TENO.
MonekynsipHas aacopOIus U3 pacTBOPOB, BIUSHUE NPUPOJLI aACOPOEHTA, pACTBOPUTEIIS
Y PaCTBOPEHHOTIO BellecTBa. AJICOPOIIMS U3 paCTBOPOB IEKTPOIUTOB.

CmaunBanue. YpaBHenue lOura. Aparesusa. Koresus. CBs3p paboOThl aare3uu ¢
KpaeBbIM YIJoM cMmauuBaHus. [uapodunuzanus u ruapodoOuzanusi MOBEPXHOCTH.
[IpakTHueckoe 3HAYEHHWE AAre3Md W CMAYUBAHUSA B MPUHTMEIUATEXHOJOTHH —
n30UpaTebHOE CMauyMBaHue OyMaru v miaockux Gopm 0CeTHOM NeYaTH YBIKHSIOIUMHU
pacTBOpaMu, KpacKaMH, KJIE€IMU U JJAKaMH.

Pa3nen 7. CBoiicTBa TUCIIEPCHBIX CHCTEM

JucnepcHble cucteMsbl. [lonydeHne TUCHEPCHBIX CUCTEM PA3JIMYHBIMU METOJaMHU.
OuncTKa TUCIEPCHBIX CUCTEM.

MonexyasipHO-KUHETUUECKHE CBOMCTBA JUCIEPCHBIX CHCTEM: OpOYHOBCKOE
JIBH>KEHUE, CEeIMMEHTAINA, 1 Py3UOHHO-CETUMEHTAITUOHHOE paBHOBECHE.
CennMeHTaMOHHAS YCTOWYNBOCTh. CeIMMEHTAlMOHHBIN aHAJIN3 CYCIIEH3HM.

OnekTpokuHeTnueckue sipieHus. OOpa3oBaHUE ABOWHOIO AJIEKTPUUYECKOTO CIIOS
(I2C) na rpanurie paszaena ¢a3. Ctpoerue J19C.

ArperatuBHas YCTOMYMBOCTh W KOATyJSIUS JHUCHEPCHBIX cuctemM. DakTtopel
arperaTuBHON YCTOMYMBOCTH. DJIEKTPOJIMTHAS KOAryJsius JUOPOOHBIX JUCHEPCHBIX
CUCTEM, €€ OCHOBHBIE 3aKOHOMEPHOCTH.

Peonornueckue  cBOMCTBa  JUCHEpPCHBIX  cucteM. Buasl  aedopmanuu.
Peonornueckne wmopenu. Peosornueckue CBOMCTBA peajbHBIX TeJ. THKCOTPOIMA.
Peonexcusi.

Pasnen 8. OTaesibHbIE KiIacchl JMCIIEPCHBIX CHCTEM

Knaccudukanus u obmast xapakrepuctuka [1AB. Munennsipasie pactBopsl [IAB.
Conrobunuszanusi.

MuKporeTeporeHHble CUCTEMBIL: IMYJIbCHH, CyCIIEH3UHU, TOPOILKH, IIEHBI, a3PO30JIH.
OcoOble CBOICTBAa JAHMCIEPCHBIX CHUCTEM. MeTonbl MNOJy4YeHHs, CTa0WIM3auuu |
pa3pyLIEHUs.



PactBopbl BeiIcOKOMOJNEKYIIApHbIX coenuHeHuit (BMC) u ux xapakTepucTuku.
Habyxanue u pactBopenue BMC. Hapyuienne ycroituuBoct pactBopo BMC.

5. O0pa3oBaTesibHbIE TEXHOJOTHH

Mertonuka mnOpenonaBaHus JTUCHUIUIMHBI «XHMMHUYECKHE OCHOBBI TEXHOJIOTHUU
MOMUTPaPUIECKOro U YIIaKOBOYHOTO MPOU3BOACTBA» U pean3alusi KOMIETEHTHOCTHOTO
MOAX0Jla B W3JI0KEHUU U BOCHPUSATUM MaTepuala MNpeayCMaTpUBAET MCIOJIb30BaHHE
CIEAYIOIIMX AaKTUBHBIX W  HHTEPAKTUBHBIX (HOPM  MPOBEIAEHUS  TPYNIOBHIX,
WHJIUBUAYAJIbHBIX, ayJUTOPHBIX 3aHATUM B COYETAHUU C BHEAY IUTOPHOM PabOTOM C IIEbI0
(dbopmupoBaHUs ¥ pa3BUTHS TPOPECCUOHATLHBIX HABBIKOB O0yYaIOIIUXCS:

® [IOJrOTOBKA K BBIMOJHEHUIO TA0OPATOPHBIX padOT B 1a00paTOpUsX BY3a;
® Opranu3anusi U MPOBEJACHUE TEKYIIEro KOHTPOJISI 3HAHUM OO0ydarolmuxcs B
dbopme 6J1aHKOBOTO U (UJIM) KOMIIBIOTEPHOTO TECTUPOBAHUS,
® [IOJrOTOBKA K KOHTPOJIbHBIM pa00OTaM U UX BHITIOJTHEHUE B Ay IUTOPUSIX BY3a;
® [IOJrOTOBKA U MPOBEJACHUE MPOMEKYTOUHOTO KOHTPOJISI 3HAHUIN 00YyUaIOIINXCs
B (popMe 3ayeTa/sK3aMeHa.
3aHATHS JEKIIMOHHOTO THIa COCTaBIISIIOT 33% OT 00beMa KOHTAKTHOM PaOOTHI.

6. OneHo4HbIe cpeacTBa AJIs TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTaAlliM 110 UTOraM OCBOCHMS AUCHHUILINHBI U Y4eOHO-MeTOAnYecKoe
o0ecneyeHne caMOCTOATENbHON PA00THI 00y4aIOLIUXCH

B npomecce 00ydeHMS UCHONB3YIOTCA  CIEAYIOIIME  OLEHOYHBbIE  (POPMBI
CaMOCTOSITENIbHOM pabOThl OOYYalOIIUXCS, OLIEHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

— TOATOTOBKA K BBIMOJIHEHHUIO JJAOOPATOPHBIX PadOT U UX 3allUTa;
— KOHTpPOJIbHBIE BOMPOCHI W 3a7aHus B (popMe OIaHKOBOTO W (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS JUIsI KOHTPOJISI OCBOCHUSI 00YUYAIOITUMUCS Pa3AeiOB AUCIUTIIUHEI.

O1eHOYHBIE CPENCTBa TEKYIIETO KOHTPOJS YCIEBAEMOCTH TPHUBEIACHBI B pasieiie
(hoH1a OLICHOYHBIX CPEICTB.

OOpa31el TECTOBBIX 3aJaHUi, KOHTPOJIBHBIX BOIPOCOB W 3aJaHUMN ISl TIPOBEICHUS
TEKYIIEro W MPOMEXKYTOYHOTO KOHTPOJISA, SK3aMEHAIIMOHHBIX OWJIETOB, MPUBEICHHI B
MIPUJIOKEHUH 3.



6.1. ®oH/ OLICHOYHBIX CPEICTB AJIsA POBeICHUS MPOMEKYTOYHOM aTTeCTALMU
o0yyaromuxcs Mo AMCUMILIMHE (MOLYJIIO)

6.1.1. IlepeyeHb KoMIeTEHIIUI ¢ YKa3aHUEM 3TanoB uxX GopMHUPOBaHNS B
npoiecce 0CBOCHUs 00pa3oBaTeJIbHOM MPOrPaMMbI

B pe3yJbTare OCBOCHUA AWCHUIIIIMHBI

(Monmynsi)  (QOpMHUPYIOTCSL  CIIEIYIOIIHE

KOMITIETECHIINU:
Kon B pe3ysabTate ocBoeHHs1 00pa30BaTeJbLHONH MPOrpaMMbl 00y4aromuiics
KOMIIeTeHIIUH A0JIZKEeH 00J1a1aTh
OIIK-1 CIOCOOHOCTBIO TPUMEHSTH €CTECTBEHHOHAYYHBIE U OOLICMHKEHEPHbBIC 3HAHUS,

MCTOAbL

MaATEMaTHU4ICCKOIo

aHaJIM3a

npodeccCHoHABHOM eI TeTPHOCTH

MOJCIIMPOBAHUSA

B oOJactu

B mpoiiecce ocBoeHust 00pa3oBaTebHOM MPOrpaMMBbl JIaHHBIE KOMIIETEHIIUU, B TOM

qUCJIC HUX OTACIBHBIC KOMIIOHCHTHI, (1)OpMI/Ipy10TC$I IIO2TAIIHO B XOJAC OCBOCHMHA

00y4YaromMUMUCs AUCIHUIIIMH (MOIyJel), MPAKTUK B COOTBETCTBUM C YUYEOHBIM IUIAHOM U

KaJICHIapHBIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue nmoka3sarejeil U KpUTepUeB OLICHUBAHUS KOMIIETCHIIU,
(popMupyeMBIX 10 HTOraM OCBOCHUSA TUCUHUILJIMHBI, ONMCAHUE IIKAJI OLCHUBAHMS

[Toka3areneM OIlEHMBAHUS KOMIIETEHIIMU Ha pa3IMYHBIX 3Tamnax ux (popMHpoBaHUS

ABJIIACTCA AOCTHIXKCHHC O6yanOH_II/IMI/IC$I IUIAaHUPYEMBIX PC3YJIbTATOB O6y‘IeHI/IH oo

JTUCHUTUIUHE (MOJTYJIIO).

Kpurepun onennBanns

IToka3aTean

2

3

4

5

OIIK-1.

CnocoOHOCTh MNPpUMCHATH CCTCCTBCHHOHAYYHBIC U 06H_[€I/IH)I(eHepHBIe 3HaHHuA, MCTOIbI

MaTCMaTUYCCKOTO aHAJIN3a U MOACTIUPOBAHNS B obnactu HpO(i)GCCI/IOHaJIBHOf/'I ACATCIIbHOCTH

3HATH:
METO/IBI
HU3MEpPEHUS U
00paboTku
9KCIEPHUMEHTAIIBH
BIX JTAHHBIX

OOyuaromuiics
JIEMOHCTPUPYET
MOJTHOE OTCYTCTBHE
WA
HEIOCTATOYHOE
COOTBETCTBHE
CJICTYFOIIUX
3HAHUI: METOJ0B
WM3MEPECHHUS U
00paboTku
AKCIIEPUMEHTAITLHBI
X JAHHBIX

OOyuaromuiics
JEMOHCTPUPYET
HETIOJIHOE COOTBETCTBHE
CJIEYIOIIUX 3HAHUM:
METOA0B U3MEPEHUS U
00paboTku
SKCIEPUMEHTATBHBIX
JaHHBIX.

Jomyckatorcst
3HAYUTENFHBIC OIINOKH,
MPOSIBIISIETCS
HEIOCTaTOYHOCTh
3HAHUH, N0 pAay

OOyuaromuiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CJIEYIOIIUX 3HAHUMN:
METO/0B U3MEPEHUS
u 00paboTKH
9KCHEPUMEHTATBHBIX
JTAHHBIX.
Jomyckatorcst
HE3HAYUTEIIbHbIC
OIIIMOKH,
HETOYHOCTH,

OOyuaromuiics
JIEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CJICTYFOIIUX
3HaHWH: METOJIOB
HU3MEpPEHUs U
00paboTku
9KCIEPHUMEHTAIIBH
BIX TaHHBIX.
CBo06oaHO
orepupyeT




noKasarenew, 3aTpyIHEHHS IPU nproOpEeTEHHBIMU
o0yyJaronuiics AHAJTMTUIECKUX 3HAaHUSIMU
UCTIBITHIBAET OTeparusx
3HAYHUTEIILHBIC
3aTpyIHEHHS IpU
OTIEpPUPOBAHUU
3HAHUSIMU TIPH UX
nepeHoce Ha HOBbIE
CUTYyaluu
YMeTh: OOyuaromuiics He | OOyyaromuics OO0yuaromuiics OOyuaromuiics
00pabaTeIBaTh U yMEeT WX B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MPEACTaBIATh HEI0CTATOYHOM HETIOJIHOE COOTBETCTBHE | YACTUUHOE MOJTHOE
SKCHEPUMEHTANIbH | CTETIEHH yMEEeT CIIEAYIOIINX YMEHUIA: COOTBETCTBHE COOTBETCTBHE
ble JaHHBIC B BUAE | 00pabaThiBaTh U 00pabaTeIBaTh U CIIEAYIOIINX YMEHHHA: | CIEIYIOIINX
OTYETOB MPEACTaBIATh MPEACTaBIATh 00pabaTeIBaTh U YMEHUIA:
9KCHEPUMEHTAIIBHBI | SKCIIEpUMEHTAILHBIE MPEACTaBIATh 00pabaTeIBaTh U
¢ JaHHbIE B BUJIE JaHHBIC B BUJIE OTYETOB. | SKCHECPUMEHTAIbHBIE | MPEACTaBIATH
OTYETOB HonyckaroTcst JaHHBIC B BHJE 9KCIEPUMEHTAIILH
3HAYHUTENIbHBIE OMIMOKH, | OTYETOB. Y MEHUS b€ JaHHBIC B BUJC
MPOSIBIISIETCS OCBOCHBI, HO OTYETOB.
HEI0CTaTOYHOCTh JOITYCKAIOTCSI CBo0OoHO
YMEHHH, 10 Py HE3HAYUTEIIbHbIC orepupyer
noKasareneH, omuoKH, nproOpPEeTEHHBIMU
o0ydJarouuiics HETOYHOCTH, YMEHUSIMH,
UCTIBITHIBAET 3aTpyIHEHHS IPU MPUMEHSET UX B
3HAYHUTEIILHBIC AHATMTUIECKUX CUTYyaLusiX
3aTpyIHEHHS IPU OTepaIusx, NepeHoce | MOBBILICHHON
OTIEPUPOBAHUU YMEHUI Ha HOBBIE, CIIOKHOCTH
YMEHUSIMH TIPU UX HECTaH/JapTHBIE
NepeHoce Ha HOBbIE CUTYyaluu
CUTYyaluu
BJIAJETh: O6yuatommiicst He | OOyuaromuiics Bnageer | OOydarommiics Ob6yuaromuiics B

CITOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IICHUTO
pe3yabTaTOB
paboThI

BJIaJIcET UIIU B
HEJIOCTAaTOYHOM
CTEIIEHU BIIAJEET
CITOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IIECHUIO
pe3yabTaTOB
paboTEI

CITOCOOHOCTBIO K
CUCTEMATU3ALNH U
0000IICHUIO
pe3yabTaTOB PaOOTHI B
HEMOJIHOM 00beMe,
JIOTYCKAOTCSI
3HAYNTEILHBIE OMIMOKH,
MPOSIBIIACTCS
HEJI0CTATOYHOCTh
BJIAJIEHUS] HABLIKAMU 10
psily moKas3ateseH,
oOyJaromuiics
HCILITHIBAET
3HAYHUTEILHEIE
3aTpyAHCHHS TIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CHTYaITHSIX

YaCTUYHO BIIALEET
CITOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IIECHUIO
pe3yabTaTOB PabOTHI,
HAaBBLIKHA OCBOEHEI, HO
JIOTYCKAOTCSI
HE3HAYUTEIIbHEIE
OIIIMOKH,
HETOYHOCTH,
3aTpyAHCHHS TIPU
AHATUTUYECKUX
OTIEPAIHUSIX, TEPEHOCE
YMEHUI Ha HOBBIE,
HECTaHIaPTHBIC
CUTYyaluu

IIOJIHOM 00BeEME
BJIaJIEET
CITOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IIECHUIO
pe3yabTaTOB
paboTHI,
CcBOOOIHO
MPUMEHSICT
MOJTYYCHHBIC
HAaBBIKU B
CUTYyaIUsIX
MOBBIIIEHHOMN
CJI0KHOCTH

IIxamnbr OLICHWBAHUWA PE3YyJIbTATOB HpOMe)KYTO‘{HOﬁ aTTeCTallul U UX OIMMCAHHUC!:

(I)opMa HpOMe)l(yTO‘lHOﬁ aTTeCTAllMd B IEPBOM H BTOPOM CEMECTPaAX: 3a4€T.




[IpomexyTouHast aTTectanus oOydaromuxcsa B ¢Gopme 3adera MPOBOJIUTCS MO
pe3yiibTaTaM BBIMOJHEHUS! BCEX BUJIOB YUEOHOUM pabOThI, MPEIyCMOTPEHHBIX yUEOHBIM
IJJAHOM 10 JIaHHOW JUCHUMIUIMHE, MPU HTOM YUUTHIBAIOTCA PE3YJbTAThl TEKYILIETO
KOHTpPOJSl yCINEBAEMOCTH B TeueHHe ceMecTtpa. OIlleHKa CTENEHU JTOCTUKEHUS
0oOy4YaroImMUMUCS TUJIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHs] MO JUCHHUIUIMHE MPOBOIUTCS
npenojaBaresieM, BeAyIIUM 3aHSATUS 10 AUCHUILIMHE METOJIOM 3KCIEPTHOU oneHKH. [1o
UTOraM MPOMEXKYTOUHON aTTeCTAIlUU MO JUCHUIUIMHE BBICTABIACTCS OIIEHKA «3aYTEHO
WJTU «HE 3a4TEHO.

K mpomexyTouHON aTTecTalluu AOMYCKAIOTCS TOJIBKO 00yYaromuecs, BHIMOIHUBIIIHE
BCE BUJbI yUeOHOU pabOThI, MPEyCMOTPEHHBIE pabodyell mporpaMMoi Mo JUCHUILIUHE
«XUMHUYECKUE OCHOBBI TEXHOJIOTUU MOTUTPAPUUECKOTO U YIIAKOBOUHOT'O TIPOU3BOICTBAY
(TpouLIM TPOMEXKYTOUYHBIN KOHTPOJIb, BRIMIOJHUIIN Ja00paTOpHBIE pabOThI).

Illkana
OUeHUBAHUA

Onucanue

Brimonnensl Bce BUABI YyueOHOM pabOThl, MpPEAyCMOTPEHHbIC
y4eOHBIM IaHoM. OOyYaromuiicss JEMOHCTPUPYET COOTBETCTBUE
3HAaHUW, YMEHUW, HaBBIKOB, NPHUBEJCHHBIM B  TaOIUIAaX
MOKa3aTeseu, ONEPUPYET MpHUOOPETEHHBIMU 3HAHUSIMHU,
3a4TE€HO | YMEHHSIMH, HABBIKAMU, IPUMEHSET UX B CUTYAIMAX MOBBIIICHHON
cinoxkHocTU. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI HE3HAYUTEIbHbIE
OmMMOKK, HETOYHOCTH, 3aTPyJHEHHUS] TPU AHAIUTHUUECKUX
omepauusx, TMEPEeHOCE 3HAHWUM W YMEHUW HAa  HOBBIE,
HECTaHJAPTHBIC CUTYallHH.

He BbimonHeH oauH wiM Oojiee BUAOB Y4eOHOW palOTHI,
MPETyCMOTPEHHBIX y4eOHBIM TJTAHOM. OO6yuarouuiics
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUW, YMEHHI,
HAaBBIKOB, MIPUBEICHHBIM B TaOJIUIAX MOKa3aTene, JOMyCKalTCs
3HAUUTEIbHBIE OIMIMOKHM, MPOSBISETCS OTCYTCTBUE 3HAHUU,
YMEHUH, HaBBIKOB M0 psSAy I[OKa3aTenei, oO0ydaromuics
UCIIBITHIBAET 3HAYUTENIbHBIE 3aTPyJAHEHHS MPHU ONEPUPOBAHHUU
3HAHUSIMU U YMEHHMSIMU IIPH UX NEPEHOCE HAa HOBbIE CUTYaLIUU.

He 3aureno

d)opMa l'[pOMe)KyTO‘lHOﬁ aTTeCTalui B TPETHEM CEMECTPE: IK3AaMECH

[IpomexyTouHast arrectanus oOydaronuxcs B (opMmMe 3K3aMeHa MPOBOJUTCA IO
pe3yiibTaTaM BBIMOJHEHUS! BCEX BUJIOB YUEOHOUM pabOThI, MPEIyCMOTPEHHBIX yYEOHBIM
IJJAHOM TI0 JAaHHOW JUCHUIUIMHE (MOMYJII0), MPU 3TOM YUUTHIBAIOTCS PE3YJIbTaTh
TEKYIIero KOHTPOJISl YCIIEBAEMOCTH B TeueHue cemectpa. OleHKa CTENEeHH JTIOCTUKEHUS
OoOy4aloImMUMHUCs TUIAHUPYEMBIX pEe3yJIbTaTOB OOy4YEHUS MO AUCHUIUIUHE (MOJIYJIIO)
MPOBOAUTCS TMpernojaBaresieM, BEAYIIUM 3aHITUS MO AUCHUILIMHE (MOJIYJII0) METOAOM
AKCIEPTHOU OIICHKH



[Io uToram MpoMeKyTOYHOM aTTecTalluu MO JUCIUIUIMHE (MOYJII0) BBICTABIISIETCS
OIICHKA «OTJIMYHOY, «XOPOILIO», KYJOBIECTBOPUTEIHHO» UIIU «HEYIOBIECTBOPUTEIHHO.

K nmpomexyTouHON aTTeCTalluu JOMYCKAIOTCS TOJIBKO 00YUYarOIINECs, BBITTOJIHUBIITNE
BCE BUJbI yUeOHOU pabOThI, MPEyCMOTPEHHBIE paboyell MporpaMMoi Mo JUCHUILIUHE
«XUMHUYECKUE OCHOBBI TEXHOJIOTUHU MOJUTPA(YUUECKOTO U YITAKOBOYHOTO MPOU3BOIACTBAN:
MPOIILINA MPOMEKYTOUHBIA KOHTPOJIb, BHITTOTHUIN U 3alIUTUIIN JTa00paTOpHbIE pabOTHI.

JK3aMeH NPOBOAUTCH B MUCbMEHHOM BHJIE.

Ixana onmeHNBAHUA Onucanne

BrimonHeHsl Bce BUABI yueOHOW pPadOTHI, MPEeoyCMOTPEHHBIE yUeOHBIM
mwtaHoM. OOyyaromuiics JeMOHCTPUPYET MOJHOE COOTBETCTBUE 3HAHUIA,
OTtnuaHO YMEHUH, HAaBBIKOB IOKAa3aTellsiM, MPUBEACHHBIM B TalbnMIax, cBOOOIHO
OlEpUpyeT TPUOOPETCHHBIMH  3HAHUSAMH, YMCHHUSIMH, HAaBBIKAMH,
MPUMEHSET X B CUTyalUsIX TIOBBIIIEHHON CI0KHOCTH

BrimonHeHsl Bce BUABI yueOHOW pPabOTHI, MPEeIyCMOTPEHHBIE Y4EeOHBIM
miaHoM. OOyuaromuiicss JIEeMOHCTPHPYET YacTHYHOE COOTBETCTBHE
3HAHWH, yMEHH, HAaBBHIKOB IOKa3aTesiM, NPUBEACHHBIM B TaOIuUIax,
OlEpUpYeT TPUOOPETCHHBIMH  3HAHUSAMH, YMCHHUSIMH, HAaBBIKAMH,
NPUMEHSIET UX B APYTruX cuTyauusx. IIpm 3ToM MOryT OBITH AOMYIICHBI
HE3HAYUTEbHbIC OIINOKH, HETOYHOCTH, 3aTPYAHEHHS IPU aHATUTHYECKUX
onepanysx, NepeHoce 3HAaHWW W yMEHMM Ha HOBBIE, HECTaHJApTHBIC
CUTYyaluu

Xoporio

BrimonHeHsl Bce BUABI yueOHOW pabOTHI, MPEeIyCMOTPEHHBIE Y4eOHBIM
mtaHoM. O0yYaroIuiicss AEMOHCTPUPYET HETIOTHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HAaBBIKOB IOKa3aTellsiM, MPUBEICHHBIM B Tabmumax. [Ipu stom
MOTYT OBITh JOIYIIICHbI 3HAYUTEIbHBIEC OIIUOKH, HETOUHOCTH, 3aTPYAHCHHS
MIpY aHAJIMTHYECKHUX ONepalnysaX, MepeHoce 3HaHUH M yMEHHWH Ha HOBBIE
CUTYyaluu

yI[OBJ'ICTBOpI/ITeJ'H:HO

He BrimonHen oauH i 6oee BUAOB yueOHOH pabOThL, TPeyCMOTPEHHBIX
yueOHpiM  TuiaHoM.  OOydvaromuiicss ~ AEMOHCTPUPYET  HETOJIHOE
COOTBETCTBHE 3HaHWH, YMEHH, HaBBIKOB MOKAa3aTENsIM, IPUBEIACHHBIM B
HeynosnerBoputensHo | Tabnumax, J0MyCKalOTCS 3HAYNTENbHBIC OLTHOKH, IPOSIBIISIETCS OTCYTCTBUE
3HAaHWH, YMEHHMH, HAaBBIKOB MO pALy IOKa3zaresed, oOyuarommuiics
HCIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS TIPY ONIEPUPOBAHUM 3HAHUSAMU U
YMEHMSAMH IPU UX NEPEHOCE HA HOBBIE CUTYallUU

@OoH/IbI OIICHOYHBIX CPEACTB IpeAcTaBicHbI B [Ipunoxenun 2.

7. YdeOHO-MeTOAMYECKOe U MHPOPMAIIMOHHOE o0ecniedyeHre U CIMIIJINHbI

IlepBBIii cemecTp

a) OCHOBHAs JMTepaTypa:
1. Axwmertos, H.C. O0uas u HeopraHudeckasi XuMusi: y4eOHUK [ DIEKTPOHHBII

pecypc] / H.C. AxmeToB. — 9-¢ u3s., crep. — DnektpoH. nad. —CII6.: Jlans, 2018. —
744 c. — URL: https://e.lanbook.com/book/107904




2. Axwmetos, H.C. JlaGopaTtopHble U CEMUHAPCKUE 3aHATHUS 110 00IIeH 1
Heopranndeckon xumuu. [Dnekrponnsiit pecypc] / H.C. Axmeros, M.K. A3u3zosa,
JLW. banpiruna. — OnektpoH. AaH. — CII6.: Jlans, 2014. — 368 c. — URL:
https://e.lanbook.com/book/50685

3. TI'munka, H.JI. O0wmas xumusi: ydueOHUK 1Jis1 OaKaJaBpOB HEXHUM. CIIELl. BBICII.

yue0. 3aBenenuii / H.JI. 'nmunka; nox pen. a-pa papm. Hayk, A-pa nel. HAyK, npod.
B.A. Tlonkoga, n-pa xum. Hayk, mpod. A.B. babkosa. — 18-¢ uza., nepepald. u A01.; B
nep. — M.: FOpaiir, 2012. — 898 c.

4. Xwumusd: nadbopaTopHbie padOThl U PYKOBOICTBO JJIsl CAMOCTOSITEIbHON pabOTHI 1O
crell.: 261202.65, 150601.65, 261201.65. Y.1 / M-Bo oOpa3zoBanus u Hayku P®;
MI'VII; coct.: U.B. bBypt, A.M. lllannoBanos. —-M.: MI'VII, 2010. — 106 c.

0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

1. Mudraxoa, H.III. OO6mas u HeopraHuueckas XuMHs: ydeOHOe TmOcoOue
[OnexTponusiii pecypc] / H.I. Mudraxosa, T.II. IletpoBa; moxm pea. A.M.
Ky3nenoBa; MuHnuctepctBo oOpa3oBanusi u Hayku Poccum, Kazanckuit
HAIIMOHAJIbHBIM HMCCIIEIOBATENbCKAN TEXHOJIOTHYECKUN yHHBepcUTeT. — KazaHsb:
KHUTY, 2017. 408 c.: TaOII., CXEM., W1 - URL:
http://biblioclub.ru/index.php?page=book&id=560885

2. AxwmeroB, H.C. O6mass u Heopranuueckass xumusi: yuyeOHuk mist ByzoB / H.C.

AxmeTtoB. — 7-e u3a. crepeotun. — M.: Beicmas mkona, 2009. — 743 c.

3. Xwumus: nabopatopusie padbotel 1is cmer.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpa3zoBanusi u Hayku PD; Denep.
areHTcTBO mo oOpaszoBanmio; MI'VII; coct. FO.A. Komkos, E.I'. KomkoBa. — M.:
MI'VII, 2007. -172 c.

4. Heopranuueckass XUMHs: BEChb IIKOJIBHBIM Kypc B Tabnumax / coct. H.B.
MankeBuud. — 9-e uzn. — Munck: bykmacrep: Kysbema, 2015. — 416 c.

B) IPOrpaMMHoOe ofecrnieyeHue U HHTEPHeT-PecypChl:

[IporpammHoe oOecrieueHre He TPEAYCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOIUYECKUE MaTepUajibl B AJIEKTPOHHOM
BHJE, MpEACTaBlICHHbIE Ha caiTe http://mospolytech.ru B paszgene DaekTpoHHaS

ounobnuorexka hitp.//elib.mgup.ru.

[Tone3usie yaeOHO-METOIUYECKHIE U HHPOPMAIIMOHHEBIE MaTepUaIbl IPEICTABICHBI HA
calrax:
1. Xumuueckas >H1ukionenus. Pexxum nocryna: http://www.xumuk.ru/encyklopedia,

CBOOOIHBIN
2.3amayHuK 1O OOmEed W  HeopraHMyecko xumuu. Pexum  jgocTymna:
http://alhimik.ru/zadachnik/content.html, cBoOOHEINI

3. Heoprannueckass xumus. Karamor. ExmHOE OKHO mOocTyma K 00Opa3oBaTeIbHBIM
pecypcam: http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.4, cBOOOAHBII




Bropoii cemecTp

a) OCHOBHAas JiMTeparTypa:
1. I'paunbepr, W.M. Opranuueckas Xumusi: Y4eOHUK [JIi aKaJEMHUUYECKOTO

OoakamaBpuara / W.W. I'pangdepr, H.JI. Ham ; PFTAY — MCXA wum. KA.
Tumupszesa. — 8-e uza. — M. : FOpaiit, 2014. — 608 c.

2. Opranuyeckass XuMusl: J1aOOpaTopHble pabOThl U KOHTPOJbHbBIC YIPAXKHEHUS IS
CTYJEHTOB, OOydYalIIMXcid [0 HampaBieHusM OakamaBpuara 22.03.01 —
«MarepuanoBenenne u TexHosorun Marepuanony»; 29.03.03 — «Texnonorus
NoJUrpaUIeckoro u yrnakoBOYHOro mpousBojictBay ; 27.03.02 — «YnpasieHue
KaduecTBOM» [DnekTpoHHbIN pecypc] / coct. M.B. 3enenckas, I'.H. XKypasnesa ; M-
BO oOpa3oBanusa u Hayku PO ; ®I'BOY BIIO "Mock. roc. yH-T nedyatd UMEHU
NBana ®enoposa. — M. : MI'VII umenn MBana ®@enoposa, 2016. — 164 c. — URL :
http://elib.mgup.ru/showBook.php?1d=275

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. Apremenko, A.W. Opranunyeckas xumus : yaeOHUK 115t By30B / AWM. AptemeHnko. —
5-e uza., ucnp. — M. : Beiciras mkomna, 2002. — 559 c.

B) IPOrpaMMHoOe of0ecrnieyeHre U MHTePHeT-PecypChl:
[IporpammHoOe oOecrieueHre He TPEAYCMOTPEHO.

HHTepHET-pecypchl BKIIOYAIOT YIeOHO-METOIUYECKIE MAaTEPHAITBI B 3JICKTPOHHOM
BHJIC, TIpEJICTaBICHHBIE Ha calTe http://mospolytech.ru B pazgene DmekTpoHHas
ombnmoTeka http://elib.mgup.ru

[Tone3nble yueOHO-MeTOAMUECKHE U MH(OPMALIMOHHBIE MaTePHUAIIbI IPEICTABIICHBI
Ha calTax:

1. Oprannueckas xumus. Karanor. EquHoe okHO goctyna K 00pa3oBaTelbHBIM
pecypcam: http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.5, cBOOOAHBI

Tpernii cemecTp

a) OCHOBHAs JMTepaTypa:

1. ®u3nveckass XUMHUS B NPHUHTMEIHATEXHOJOIHMH: Y4eOHO-METOJA. MOCOOUeE.
Jla6opatopusie padotsl / V.I'. Pexyc, C.}O. Jlepunmun, A.A. O6pyunukona, B.1O.
KonroxoB; Mock. roc. yH-T neuatn umenn MBana @egoposa. — M.: MI'VII umenu
NBana ®enoposa, 2016. — 138 c. http://elib.mgup.ru/showBook.php?id=259

2. dusnyveckasi XuMHs B NPUHTMEIMATEXHOJIOTUM: YacTh 1: yueOHOe mocobue /
N.T". Pexyc, B.IO. Kontoxos, A.Il. KongpaTos. — MockBa: MockoBckuit [Tonurex,
2019.-122c.

3. ®usnueckas xumus: yueoHoe nocooue / .. bynuaoposa, I0.I'. 'ansimMeTnuHOB,
X.M. Spomenckas, B.I1. bapabanoB; M-Bo o0pa3. u Hayku Poccuu, Kazan. Har.
uccinen. TexHon. yH-T. - Kazams: HM3p-so KHHUTY, 2012. — 392 c.
http://www.knigafund.ru/books/186382




. @puapuxcoepr, JI.A. Kypc komionHol XuMun : yueOHHUK [ DIEKTPOHHBIN pecypc]

/ 1.A. @puapuxcoepr. — 4-e uza., ucnp. u aomn. — IaektpoH. nad. — CIIO. : Jlaus,
2010.—416 c. — URL : http://e.lanbook.com/book/4027

JMamackuH, B.b. Dnexkrpoxumus : yaebHoe nocobue [DnekTponnsiii pecypc] / b.b.
HNamackun, O.A. [letpuit, I'.A. llupauna. — 3-e u3a., ucnp. — DnektpoH. aaH. — CII0.
: Jlaan, 2015. — 672 ¢. — URL : http://e.Janbook.com/book/58166

. KosutonaHass xumusi: 1abopatopHble padOTHI JUIsl CTY/I€HTOB, 00YYarOIUXCs 110

crett. 261202.65 — "Texuonorus nonurpaduueckoro npousBoacTea’, 261201.65 —
"TexHOoJorusd M JU3aiiH yNakoBOYHOro mnpousBonactea" / M-Bo oOpa3oBaHus U
Hayku P®, ®enep. arentctBo no odpazosanuto, MI'VII; cocrt. JLII. 3umenkona,
B.1O. Kontoxos. — M.: MI'VII, 2007. — 159 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1.

4.

AdanacweB, b.H. ®u3nueckas xumus: yueOHoe mocoOue sl CTYJAEHTOB BY30B,
oOyyaromuxcs mo HampasiaeHusM "Xumudeckas TexHosorus", "buorexnonorus" u
"OHepro- u pecypcocOeperaromme MOpouecchl B XHUMUYECKOW TEXHOJOTHH,
Hedrexumuu u ouorexnonorun" / b. H. Adanacoes, 0. I1. Axynosa. - CII0.: JIans,
2012. - 464 c.

Bumnsakos, A.B. ®usnueckas Xxumusi: y4yeOHUK JUIsi CTYJEHTOB BBICHI. yueO.
3aBeJICHUM, 00YUYaIOIINXCS 110 XUM.-TEXHOJI. HAIIPaBJIEHUSIM MOJITOTOBKU U CHel. /
A. B. Bumnskos. - B iep. - M.: Xumus, 2012. - 840 c.

OcHoBbl pu3nueckoit xumun. Teopusi W 3amxavu: yd. nocodbue sl By30B /
B.B.Epemun, C.1. Kapros, 1.A., Ycnenckas u ap. — M.: 3a-Bo «9k3ameny, 2005.
- 478 c.

I'enbpman, M.U. Komnonanas xumus / M.U. T'ensdman, O.B. Kosanesuu, B.I1.
KOctpatoB. — U3x. 3-e crepeotun. — CII0.: Jlans, 2005. — 332 c.

B) IPOrpaMMHoOe ofecrnieyeHre U MHTePHeT-PecypChl:

[IporpammHuoe oOecredeHne He mperyCMOTPEHO.

HNHTepHET-pecypchl BKIIOYAIOT YI4EOHO-METOAMYECKUE MaTePHANBl B DJIEKTPOHHOM
BHJIE, IPEJICTABIICHHBIEC Ha caiiTe http://mospolytech.ru.

[Tone3nbie yueOHO-METOANYECKHUE U HHPOPMAIIMOHHBIC MATEPHAIIBI TIPEICTABICHBI
Ha calTax:

1. CripaBOYHHMK XMMHKA

http://www.vixri.com/d2/Spravochnik%20%20XIMIKA t1-7.pdf

Kparkuii cripaBouHHK (DH3UKO-XUMHYECKUX BEJIMYNH
https://docviewer.yandex.ru/?url=ya-disk
public%3A%2F%2F7RCiYGOMyg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOT
eBH%2FDg%3D&name=Mishenko Fiz-Xim_spravochnik.djvu&c=58ceda5c38db

2.

Inekmponnvie 0dpazosamesibHvle pecypcol
1. DnexTpoHHBIN 00pa3oBaTEIbHBIN pecypc
https://online.mospolytech.ru/course/view.php?1d=4256



8. MaTepuajibHO-TeXHHUYECKOe o0ecnevyeHre TUCIUTINHbI
JlaGopatopHbIe 3aHATHS TPOBOASITCS B CIICIMAIM3UPOBAHHBIX YUEOHBIX TA00pATOPHUAX
kadenpel «HHOBAaIlMOHHBIE MaTepUalbl MPUHTMEAUANHAYCTPUM», OCHAIIEHHBIX
COOTBETCTBYIOIIMMU MPUOOpaMu, 000PYIOBAHUEM U PEAKTHUBAMH.

OcHOBHOI nepedyeHb TPUOOPOB, 00OPYAOBAHUS U TPUHAICKHOCTEH, UCIIOIB3YEMbBIX
IpyU TOATOTOBKE U TMPOBEJAECHUU J1A0OpATOPHBIX pabOT B MEPBOM ceMecTpe:
doroanextpokanopumerp KDK-3, nonspumerp CM-3; Bechl ananutudeckue BJI-200,
BJI-500, Becbr Texunuueckue BT-500; TtepMoMeTpbl J1a00OpaTOpHbIE CTEKJISHHBIC,
CIIUPTOBKH; OaHsl BOJISIHAS; IITATUBBI JJIsl TPOOUPOK, IITATUBBl (PU3HUECKUE; YCTAHOBKU
JUIsL TUTPOBaHUs (IITaTUB, OIOpPETKA); HOXKHUIBI; CEKYHIOMEp Ja0opaTopHBIN; HAOOP
nabopaTopHO MOCYAbl: MPOOUPKHU, MEPHBIC HIIMHAPHI, MEPHbIE KOJIOBI; XUMUYECKHUE
pPEaKTUBBI (KUCIOTHI, IIEJIOYHU, COJU, METAJIb); JJabopaTopHOEe 000pYyAOBaHUE; HIKAPHI
JUTSL XpaHEHUS! PEaKTUBOB U XUMUUYECKOM MOCY/Ibl; BHITSXKHAS BEHTHIISIITUSL.

OcCHOBHOI nepedyeHb TPUOOPOB, 00OPYAOBAHUS U TPUHAICKHOCTEH, UCTOTB3YEMbBIX
MpU TIOATOTOBKE M TMPOBEJASCHUM J1a0OpaTOPHBIX pabOT BO BTOPOM ceMecTpe: BeChl
aHamutuyeckue BJI-200, BJI-500, Becer Ttexnmueckue BT-500; Tepmomerpsl
7a0opaTOpHBIE CTEKJISHHBIC; CIUPTOBKHU; OaHS BOJSHAS; INTATUBBI I TMPOOHPOK,
ITAaTUBBl (PU3UYECKUE; HOXKHHUIIBI, CEKYHIOMEpP JTa0OpaTOpHBI; Habop JabopaTOpHOM
MOCY/Abl: MPOOUPKHU, MEpPHbIC LWJIMHAPHI, MEPHbIE KOJOBI, XUMHYECKUE PEAKTUBBI;
nabopatopHoe 000pyaoBaHuE; MKaQbl ISl XpaHEHUSI PEAKTUBOB U XUMUYECKOU MOCY/IbI;
BBITSDKHASI BEHTHIISIINS.

OcCHOBHOI nepedyeHb TPUOOPOB, 00OPYAOBAHUS U TPUHAICKHOCTEH, UCTIOIB3YEMbBIX
MpU MOJATOTOBKE U MPOBEJACHUU JTaOOPAaTOPHBIX pabOT B TPeTheM ceMecTpe: CpPe/CTBa
XUMUYECKOTO aHaN3a, BBITSKHAS BEHTWISIUSA, AaHAIUTUYECKUE BEChI, MEIIAJKH,
BaKyyMHBII Hacoc u Jip. Habop Heo6xo1uMoro 000py10BaHUSI U peareHTOB 00eCIIeYMBaET
BO3MOXXHOCTh pealu3alii J1abopaTOpHBIX paboT, NPEAYCMOTPEHHBIX MPOTPaMMO
(Dotokonopumerp — KOK-3; Habop XxuMHUUeCKOil MOCYAbl U PEAKTUBOB; ITATUBBI, BECHI
texunueckue — BT-500; Becbl anamutmueckne BJI -200; TOpCHOHHBIE BECHI;
KOJIOOHArpeBaTell; MEIIAIKU C JJIEKTPUYECKUM MPUBOJOM; TEPMOMETP PTYTHBIA H
KOHTAKTHBIA; TpUOOp IS ONpEeACNICHUS KpPaeBOro yriia CMauuBaHUS, TEPMOCTAT;
acrupaTopbl; MAaHOMETpPHI; Npubop Pebunaepa, mnpubop s MOCTPOEHUS AUATPAMMBI
TIJIABKOCTH).

HabGop nHeoOxoammMoro o0OpyJOBaHUS M PEAKTUBOB OOECHEUYMBAET BO3MOXKHOCTH
peanm3anui  1a0OpaTOpHBIX PabOT, NPETyCMOTPEHHBIX MporpamMMoil. B  ciyuae
OTCYTCTBUS HEOOXOIUMBIX TPHOOPOB, OOYYAIOIIMECS WCIONB3YIOT HHTEPAKTHBHBIM
MaTepHual.



9. MeTtoauyeckue PEKOMEHIAUA JTJIA CaMOCTOSITEJIbHOM paﬁoTbI oﬁyqamumxm

B ocHoBe camocTtosiTenbHOU pabOThl OOydYaroOlUXCs JIeKaT: coJepxkaHue padouei
y4eOHOM MpOrpamMmbl, BOMPOCHI Ji MOATOTOBKM K KOHTPOJBHBIM paboTaM, a TakxKe
caMoCTosITeNIbHOE n3yueHne Murepuer-pecypcos.

[Ipucrynas k pabote, Kaxabli 00y4JarOIIUiCs JOJDKEH MPUHUMATh BO BHUMAaHHE
CJIEAYIONINE TOJIOXKEHUS: JUCIUIIIIMHA MOCTPOEHA IO MOIYJILHOMY MIPUHIIUITY, KaXKIbIN
MOJIYJIb MPEJICTABIISIET COOOM JTOTUUECKHU 3aBEPIICHHBIN pa3/ien Kypca.

JlekIIMOHHBIE 3aHATHUSA TTOCBAIIECHBI PACCMOTPEHHIO KIIOUEBBIX, 0230BBIX MOJOKEHUN
Kypca 1 pa3bICHEHUIO yUeOHbBIX 3aJJaHU, BLIHOCUMBIX HA CAMOCTOATENIbHYIO MPOPAOOTKY.

JlabopaTopHbie padoThl IpeHA3HAUCHBI JIJIsl IPUOOPETEHHUS OMbITA MPAKTUYECKON
peanu3alid  OCHOBHOM  mpodeccHOHalbHOW  00pa3oBaTeNbHOM  MPOrPAMMBI.
Metoauyeckue yka3zaHus K 1a00paTOpHBIM padoTam MpopadaThIBaAIOTCS 00yUYarOIIUMUCS
BO BpeMs CaMOCTOSITEIbHOW MOAroToBKU. HeoOxonumbiii ypoBEeHb MOJATOTOBKH
KOHTPOJUPYETCS NEpe MPOBEACHUEM J1a00paTOPHBIX PadoT.

CamocrosiTeibHass padoTa o0ydarolmMXCsA BKJIIOYAET MNPOpPa0dOTKY JIEKIIMOHHOTO
Kypca, odopmiienre JnabopatopHbix pabor u np. CamocrtosiTenpHas paboTta
MpeaycMaTPUBAET HE TOJBKO MPOPabOTKy MaTepualioB JICKIIMOHHOTO Kypca, HO U HX
pacuiMpeHue B pe3yjbTare IMOMCKa, aHaliu3a, CTPYKTYpPUPOBAHUS W NPEACTaBICHUS B
KOMIMAaKTHOM BHUJIE COBPEMEHHOU UH(POPMAIUU U3 BCEX BO3MOKHBIX UCTOYHUKOB.

Tekymmnii KOHTPOJBb TMPOBOJUTCA B TEUEHHE KAXKIOTO MOMAYJs, €r0 HTOTOBBIC
pe3yNbTaThl CKJIAJBIBAIOTCS M3 OLEHOK [0 CIEAYIOIMUMH BHAAM KOHTPOJBHBIX
MEPOTPUSATHN:

e 3aIlNTa JJAOOPATOPHBIX PAdOT;

e KOHTPOJIbHBIE PAOOTHI;

e paboTa Ha JIEKIUIX U Ta00PATOPHBIX 3aHATHSIX.

OcBoeHME AUCIUIUIMHBI, €€ YCIENIHOE 3aBEpPIICHUE Ha CTaIuU MPOMEKYTOUYHOTO
KOHTPOJISI BO3MOXHO TOJIBKO MPH PETYIIIPHON paboTe BO BpeMsl CeMeCTpa U MIIAaHOMEPHOM
MPOXOXKJIECHUU TEKYIIETO KOHTPOJIS.

Jlns 3aBepiieHust paboThl B ceMecTpe OOydYarolMiicsi JOJKEH BBHIOJIHUTH BCE
nabopatopHbie pabOThl, KOHTPOJIbHBIE MEPONIPUSATHS.

IIpoMexyTouHasi aTTecTalMs MO pe3yJbTaTaM MEPBOTO U BTOPOrO CEMECTPOB IO
M3y4yaeMoU NUCIUILIMHE MPOXOIUT B opMe 3a4eTa, Mo pe3yIbTaTaM TPEThero ceMecTpa
— B (opme 3x3ameHa. OCBOEHHE KIIOUYEBBIX, O0Aa30BbIX TMOJOXEHUN HAUCIUILIINHBI,
COCTaBJISIOIINX OCHOBY OCTATOUHBIX 3HAHUU MO HEM, TPOBOAUTCS MPU MOJATOTOBKE K C1aue
3a4€TOB U DK3aMEHa.

10. MeTtoanyeckue PEKOMEHIAlINA NJIA MMpenmoaaBaTe/isd

PexoMeHayeTCd MHUPOKOE HCHOJIB30BAHUE AKTUBHBIX M HWHTEPAKTUBHBIX METOJIOB
oOyueHus, (OHIOB OILIEHOYHBIX CPEJCTB, BKJIIOYAIOIIMX TECThl W THUIOBBIC 3aJaHus,
MO3BOJISIFOLIME OIEHUTh 3HAHUSI, YMEHUSI U YPOBEHb MPUOOPETEHHBIX KOMIIETEHIIUM.

[Ipu nmpoBeneHnu 1a00PATOPHOTO MPAKTUKYMa HEOOXOIUMO CO3/aTh YCJIOBHUS IS
MaKCHUMAJIbHO CAMOCTOSTEIbHOTO BBITIOJIHEHUS 00y4YaroMMHUCS J1abOpaTOPHBIX PadoT.

[Ipu mpoBeaeHUN 1a00PATOPHOTO 3aHATHS IPENOAABATEIIO0 PEKOMEHYETCS:



1. Ouienka paboThl 00y4Yaromerocs: B 1a00paTopuu U MOJYYEHHBIX UM PE3yJIbTaTOB (C
OIIEHKOH1).

2. ITpoBepka oT4yeTa 0 BBHIIOJHEHHOM Ja00paTOpHOM paboTe (C OIEHKOI).

3. [IpoBenenue 3amuThl JIabopaTOpHOU pabOTHI (B YCTHOM WM T€CTOBOU (hopme) 1o
TEOPETUYECKOMY U MPAKTUYECKOMY MaTepualy JadopaTopHOM pabOThI (C OLEHKO).

[Ipu 3amurte 1abopaTopHOl pabOThl 00YUAIOIIUICS JOJKEH YMETh OOBSICHAThH LENH,
3a/layu, XOJ| TPOBEICHUS DSKCIEPUMEHTOB, WX PE3yIbTaThl, CICITAHHBIC BBHIBOILL. B
MpoIlecCe TPOBEACHHSI OMBITOB OOYYArONINECs PACHIUPSIIOT CBOW MPEACTABICHUS O
BEII[ECTBAX, MX CBOMCTBAX, MPUOOPETAIOT MPAKTUICCKUE HABBIKH.

B xome mpoBeneHus 3aHATHI OOydYaromiuecs AOKHBI YIUTHCS (HOPMYITUPOBATH
COOCTBEHHOE MHEHUE, MPABUIBLHO BBIPAXKaTh MBICIH, JOKA3bIBATh CBOIO TOYKY 3PCHHSI,
BECTH JUCKYCCHIO, yBaXaTh albTCPHATUBHOE MHEHUE. OTO JOJDKHO TOMOYb
c(OopMHpPOBaTh HABBIKH, HEOOXOAMMBIE OYyIylleMy CHELUUATUCTY B IMPO(ecCHOHATBHON
nesTenbHOCTH. Peanmu3ariusi aKTHUBHBIX W WHTEPAKTUBHBIX METOJOB MPU HU3YUYCHUU
TUCITUTUTHBI « XUMUYECKAE OCHOBBI TEXHOJOTHUU TMOJUTPAPUIECKOTO M YIIAaKOBOYHOTO
MPOU3BOJACTBA» BO3MOXHA HA JIGKIIMOHHBIX W JIAOOPATOPHBIX 3aHATUAX IyTEM
MIPOBEICHUSI TUCKYCCHIA, TUATIOTOB, Oecell, pa30opa KOHKPETHBIX CUTYaIlMOHHBIX 3a/1ad.

CamocrosTenbHas paboTa — 3T0 HauboJIee BaXKHBIM NIyTh OCBOEHUS 00YyYarOIUMUC
HOBBIX 3HAHWI, YMEHUW, HABBIKOB MPU M3YYCHUH NUCIUILTNHBL. OOpa3oBarenbHas 1eh
CaMOCTOSATEILHON pabOThl — OCBOCHUE XHMHUYECKOW TEPMHUHOJIOTHH, (HDOPMHUPOBAHHE
HABBIKOB XMMHUYECKOTO MBIIUICHHS, YKCIIEPUMEHTAILHBIX YMEHHUH, YMEHUN pabdoTaTh C
y4eOHON JUTEpaTypoi, TMPOU3BOJINUTH XUMHUYECKHE pacueTbl. Pa3BuBaromas menp —
pa3BUTHE CAMOCTOSITEIHPHOCTHA, YMECHHHN aHAW3WPOBATH SIBIICHUS W JIEJIaTh BHIBOJBI.
CamocTtosiTenbHas paboTa MOXKET ObITh UCTOUHHKOM 3HAHUM, CIOCOOOM HX MPOBEPKU,
COBEPIIICHCTBOBAHMS ¥ 3aKPEIJICHUS 3HAHUM, YMEHUH, HABBIKOB. DTOT BUJ NEITEIHHOCTH
00yJaroIIMXCs MPOXOAUT MO KOHTPOJIEM TIPEToaBaTerIsl.

[Ipn opranuzanmuu BHEAYAUTOPHON CaMOCTOSTEIBHONW pabOTHl MO JUCITUTUIMHE
MPETIOIaBaTEeIt0 PEKOMEHTyEeTCS HCTIONB30BaTh CISAYIOIINE (POPMBI:

1. BrImosHeHHEe MOMAITHUX 3aJaHUM Pa3HOOOpAa3HOIro XapakTepa (pelieHue 3amaad,
U3yueHHe yueOHOU TUuTepaTyphl U T.1.).

2. BrimonHeHWe WHAMBUAYAJIbHBIX 3aJlaHWN, HAMPABICHHBIX HAa pa3BUTHE Y
OOyYaroIMXCsl CaMOCTOSTEIFHOCTH M WHUITMATUBEL. VHAMBUAYaTbHOE 3aJaHUE MOXKET
MOJTyYaTh KaK KaXKIbIH 00YJarONIHIICs, TaK U 9aCTh 00YUYaIOIIUXCS TPYIITIHI.

B pamkax m3ydeHus kypca « XUMHYECKAE OCHOBBI TEXHOJOTHUHU MOTUTPAGUIECKOTO U
YIAaKOBOYHOTO TPOM3BOJICTBA» BO3MOXXHO IIOCEIICHHE TEMAaTHUYECKHX BBICTABOK U
CEMHUHAPOB.



[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepasbHbIM  TOCYJapCTBEHHBIM
o0pa3oBaTEIbHBIM CTAaHJAPTOM BBICHIErO OOpa30BaHMs MO HAMPABJICHUIO IMOJITOTOBKU
O0akanmaBpoB  29.03.03 TexHosorus mnoJUrpauueckoro W  YNaKOBOYHOI'O
NMPOM3BOJACTBA, MO NOpOoPWI0 TNOATOTOBKU «/[M3aiiH M TEXHOJIOTUM CO3IaHHUS
BHU3YaJILHOT0 KOHTEHTA»



Ilpunoswcenue 1
CTpykTypa U coiep:KaHUue QUCHUIINHBI « XMMUYeCKHe OCHOBBI TEXHOJIOTUM NMOJUTPA(PUIECKOro U YIIaKOBOYHOT0
NMPOU3BOJCTBA» M0 HANIPABJIEHUIO MOATOTOBKH
29.03.03 «Texnosiorust moJurpagpuuecKoro ¥ ynakoBo4HoOro nNpou3BoACTBa
IIpoduas noaroroBkm «/In3ailH 1 TEXHOJIOTUHU CO3IAHUA BU3YAJTbHOI0 KOHTEHTA)

(0akasnaBp)
Buasbi yueOHoii padoTsl, ®Dop-
& = g BKJIIOYasi CAMOCTOATEIbHYIO Buabl camocTosiTeJibHON padoThI MbIAT-
=
Paznen g 45[ 9 padoTty o0y4arommuxcs, o0yuyarmuxcs TecTa-
w/n S ﬁ § U TPY0€eMKOCTh B Yacax 1000
J | I/C | JIag | CPC | KCP | K.P. [K.IL| PTP | Pedepar | K/p [ 3| 3
IlepBblii cemecTp
1 Paspea 1. Tema 1. Beegenne. Kinaccsi 1 1 2 1
’ XUMHUYECKHUX COCI[I/IHCHHﬁ.
2 Jlabopamopnas paboma 1 P P 1

«KI1acchl XUMHYECKUX COC}II/IHCHI/Iﬁ »

Jlabopamopnas paboma
3. «[TomyyeHne MaTOpacTBOPUMBIX 1 4 ) 1
THIPOKCHIOB U CYJIHGHUIOB C TIOMOIIBIO
OOMEHHBIX PeaKIUii»

4 Paznesn 1. Tema 2. CTpoenne aTroma u 1 2 2 1
) NepHOAHYIECKHIi 3AKOH

Jlabopamopnas paboma
5. «OrnpeneneHne MOJISPHON Macchl 1 5 2 1
SKBUBAJICHTA AJIIOMUHHSD

Jlabopamopnas paboma

6. «Onpenenenne TernoBoro 3¢gdexra 1 7 2 1
pEaKIuu PaCTBOPCHHUS COJICH»

7. Pazpnen 1. Tema 3. Xumuueckasi CBsi3b. 1 3 2 1

8. Jlabopamopnas paboma 1 15 2

28



«"uaponus coneny

Jlabopamopnas paboma

5 «CMernieHne XMMUYECKOTO PABHOBECHUSI» 8
Pa3nea 1. Tema 4. OcHOBHBIE

10. | 3aKoHOMEpPHOCTH MPOTEKAHHUS 5
XHMHYECKHX pPeakIuii
Jlabopamopnas paboma

11. | «3aBHCUMOCTD CKOPOCTH XUMHYECKOI 9
peaKkuyu OT KOHIICHTPAILIH PEareHTOBY
Jlabopamopnas paboma

12. | «3aBHCUMOCTD CKOPOCTH XUMHYECKOI 10
PEaKIyu OT TEMIIEPATypPhD»

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

14. | «[IpurorosieHue pacTBOpa 3aJaHHON 13
KOHIICHTPALIN

15. Jlabopamopnas paboma 15
«OnpezneneHue TUTpa a30THOM KUCIOTHI

16. | Pazgexn 1. Tema S. PacTBOpHBI 7

17. Jlabopamopnas paboma 16
«DNEKTPOITUTUUECKAS TUCCOLTHALIHSI)
Jlabopamopnas paboma

18. | «OkucIUTEIEHO-BOCCTAHOBUTEIIBHBIE 1
peaxkuuny
Pazneu 1. Tema 6. OkucInTEIBHO-

19. | poccranoBHuTeIBLHBIE peAKIHH. 9
JIEKTPOXMMHYECKHE MPOLECChI

20. Jlabopamopnas paboma 3
«["anpBaHUYECKHE DTIEMEHTEI»

1. Jlabopamopnas paboma 4
«DNEKTPOIIN3 BOAHBIX PACTBOPOB COJICH»

22. | Pazpgesn 2. Tema 1. Xumust s-371eMeHTOB 10

23, Jlabopamopnas paboma 5
«CBoiicTBa s-351eMeHTOB | rpynnsi»

24, Jlabopamopnas paboma 6
«CaoiicTBa s-aseMeHTOoB Il rpynnsn

25. | Pazpges 2. Tema 2. Xumust p-3J1eMEeHTOB 11

26. | Jlabopamopmnasa paboma 7




«CsoiicTBa p-asemenToB VII rpynnem

27.

Jlabopamopnas paboma
«CaoiicTBa p-asieMeHTOB VI rpynms»

28.

Pazpen 2. Tema 2. Xumusi p-3J1eMeHTOB

13

29.

Jlabopamopnas paboma
«CaoiicTBa p-aseMenToB V 1 IV rpynm»

10

30.

Jlabopamopnas paboma
«CBOHCTBa aTIOMHUHUS

11

31.

Paznea 2. Tema 3. Xumusa d-3jieMeHTOB

14

32.

Jlabopamopnas paboma
«CnoiicTBa p-aseMeHToB III rpynmem»

12

33.

Jlabopamopnas paboma
«CsolicTBa d-371€MEHTOBY

13

34.

Paznea 2. Tema 3. Xumusa d-3jieMeHTOB

15

35.

Jlabopamopnas paboma
«[TomyueHre KOMIUICKCHBIX COSIMHCHHI

14

36.

Jlabopamopnas paboma
«DOTOMETPUUECKOE OTIPEICIICHIE
KOJINYECTBA HUKEJIS B PACTBOPAX»

16

(Dopma ammecmauyuu

17-18

Bcero yacoB 1o JUCIIUILINHE
B IIEPBOM CEMECTPE

24

48

36

Bropoii cemecTp

Pasnen 1. OcHOBHBIC IOHATHS
XHMHYECKHX NMPOLECCOB U UX CBA3b €
TeXHOJOTH4eCKHMH NPOLeccaMy B
nojurpagpun

Pasnea 2. Yraesogopoasl

Tema 1. IIpeneabHbie yrieBoaopoabl
(anKaHbl)

BBoaHoe 3anaTHE 1a60PAaTOPHOTO
MPAKTUKyMa

JlaGoparopnas paborta Nel.
«[IpenenpHbIE YTIEBOAOPOIBI (aJIKAHbI)»




Tema 2. ITUIEHOBBIE YII€BOAOPOAbI
(ankenbl). /lueHOBBIE YIJIEBOAOPOIBI
(aJKa/IeHbl)

JlaGoparopnas pabota Ne2
«DTUIIEHOBBIE YTIIEBOIOPOBL: TIOTyUCHHE
1 XUMHYECKHE CBOHCTBaY

JlaGoparopHast paboTta Ne3
«AUETHUIICHOBBIE YTIEBOJOPOIBL:
MOJTYYCHUE U XUMHUECKHE CBOUCTBA»

Tema 3. AlleTHJIeHOBBIE
YIJIEBOAOPO/bI (AJIKMHBI)

Tema 4.

ApomMaTHyecKue yrjeBoa0po/abl

JlaGoparopnas pabota Ned
«ApoMaTH4ecKue yriaeBoAOpOIbL:
MOJTYYECHUE U XUMHUECKHE CBOUCTBA»

JlaGoparopnast pabota Ne5
«OaHOaTOMHBIE CIUPTHI)

10.

Pa3nen 3. ®yHKOHOHATIBHBIE
NPON3BOHBIE YIJI€BOA0POI0B

Tema 1. CimpThI: 0AHOATOMHBIE,
HEHACBIIEHHbI¢ # MHOI0aTOMHBIE.
Tema 2. ®eHoTBI

11.

JlaGoparopnas pabora Ne6
«MHoroaToMHbIe COUPTHI U (DEHOIBD)

12.

JlaGoparopnas paGora Ne7
«AJIBIICTUABI U KETOHBD)

13.

Tema 3. OxcocoennHeHust
(aJbaernibl 1 KeTOHbI)

14.

JlaGoparophast pabota Ne8
«OIHOOCHOBHBIEC KApOOHOBBIE KUCIIOTBD

10

15.

JlaGoparopnas pabora Ne9
«/IByXOCHOBHBIE H apOMAaTHUECKHUE
KapOOHOBBIE KHCIOTBI»

10

16.

Tema 4. KapOoHOBBIE KHCJIOTHI:
OJHOOCHOBHBIE HACBIIIICHHBIE,
HEHACBILICHHbIe, ADOMAaTHYEeCKHEe U
JABYXOCHOBHbIE

11




17.

JlaGoparopnast pabora Nel0
«Kupsl u macnay

12

18.

JlaGoparopHast pabora Nell
«MoHocaxapHIbD»

12

19.

Tema 5. Kupsi u macaa Tema 6.
YrieBoabl: MOHO-, TU- U
MOJIMCAXAPU/IbI

13

20.

JlaGoparopnast pabora Nel2
«y- 1 moJMcaxapuIb

14

21.

JlaGoparopHast padota Nel3
«AnmdaTrHuecKie aMHHBDY

14

22.

Tema 7. A3oTcoaep:xamnue
COeUHEHUsI: AMUHBI, HUTPUJIbI,
W30HUTPUJIbI, HUTPOCOEIMHEHNS,
u3onuanatbl. Tema 8. /Inazo- n
a30coeIMHEeHN s

15

23.

Jlabopamopnas paboma Nel4
«ApoMaTHYECKUE aMUHBI»

16

24.

Jlabopamopnas paboma Nel5
«/lnazo- u a3ocoeTMHEHUS

16

28S.

Tema 9. MHoTrOs1IEpHBIE 1
reTepOUKINYeCKHe COeIMHEeHHSA

17

26.

Jlabopamopnas paboma Nel6
«MHoOTOsIICpHBIE COSTMHECHUSDY

18

27.

Jlabopamopnas paboma Nel7
«"eTepOoMKINYECKUE COSTUHEHUS

18

(Dopma ammecmauyuu

19-20

Bcero yacoB 1o JMCIIHILINHE
BO BTOPOM CEMECTpE

18

36

54

Tperuii cemecTp

Paznea 1. OcHOBBLI XUMHYECKOH
TEPMOAUHAMMKH.

Jlabopamopnas paboma
«OrmpeneneHne TEIIOBOro A deKrra
peakK HEUTpanu3aluu CUIbHON
KHCJIOTHI CUJILHBIM OCHOBAHHEM)).




Pa3pes 2. ®a3o0BbIe paBHOBECHS H
Y4YeHHe 0 PacTBOpax.

Jlabopamopnas paboma
«O0YTHOCKOTIHSD).

Pasnes 3. PacTBoOpbI 3J1eKTPOJIUTOB.

Jlabopamopnas paboma
«KuHeTHKa pa3iokKeHUsT KOMIUIEKCHOTO
oKcajaTta MapraHia.

Pasnen 4. Xumu4yeckasi KHHETHKA.
®oroxumuyeckue peakuuu. Karaams.

Jlabopamopnas paboma
«KuHeTHKa pa3iokKeHUsT THOCEPHOI
KHCJIOTHI: BIUSHUE TEMIICPaTyphl HA
CKOPOCTh PEAKIIHMNY.

Pa3pnen 5. lucnepcHble CHCTEMBI.

10.

Jlabopamopnas paboma
«OmnpeneneHue MOIHONU MOBEPXHOCTHOM
SHEPTUU KUAKOCTEID.

10

11.

Paznen 6. ®u3znueckas XuMHus
MOBEPXHOCTHBIX SIBJICHUIA.

11

12.

Jlabopamopnas paboma
«OrmpeieneHre MOBEPXHOCTHOTO
HATSHKCHUS KUAKOCTEH.

12

13.

Paznen 6. ®u3znueckas XuMHus
MOBEPXHOCTHBIX SIBJICHUIA.

13

14.

Jlabopamopnas paboma
«Uzyuenne ancopbunu [1AB Ha TBepabIX
azcopOeHTax».

14

15.

Pa3nes 7. CBoiicTBa AucnepcHBIX
CHCTeM.

15

16.

Jlabopamopnas paboma
«CenMMeHTaIMOHHBIA aHaJIn3
JUCTIEPCHOCTH TPy00 JTUCTIEPCHBIX
MIOPOIIKOBY.

16

17.

Paznea 8. OTaeabHbIE KJIACCHI
JTHCTIEPCHBIX CHCTEM.

17

18.

Jlabopamopnas paboma
«OrnpeneneHne KpUTHYECKON
KOHIICHTPAIMK MHULEIII000pa30BaHU».




(Dopma ammecmauuu

19-20

Bcero yacoB 1o JUCIIHITINHE
BO BTOPOM CEMECTpE

18

36

54

Bcero yacoB 1o AUCIHIINHE
3a BeCh nepuoja 00yueHnst

60

120

144
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3auer,
Ounas 1| 132 180 | 6o 120 | 144 3aver,
JK3aMeH
OO6miast TPy 10€MKOCTh JUCHUILIAHBI COCTABIAET 9 3aU€THBIX €IUHUIIBI.
Cemectpsl
Bux yueOHoii paboThI Bcero 4acoB
1 2 3
KonrakTthHas pa6ora(Bcero) 180 72 54 54
B ToM uucne:
Jlexuun 60 24 18 18
JlaGopatopusie padotsl (JIP) 120 48 36 36
ITpakTnueckue padotsl (11P)
CamocrosiTesibHas padoTa (Bcero) 144 36 54 54
B ToM yucne:
KonrponsHas pabora
pyaue 6udvl camocmosmenvroll pabomsi
Buja npomexyTouHoii aTTecTanuu (3aver, 3auer, 3auer,
3auet 3auer | Dx3ameH
IK3aMeEH) DK3aMeH
OO6mast Tpy10eMKOCTh gac./3ad. eI 324/9 3/108 3/108 3/108
Tpyno-
Ne Ne paznena HaunmeHnoBaHue 1ab0paTopHBIX padboT €MKOCTh
n/n JUCLUIIINHBI (vacer)
1-11 cemecmp
1. Pazgen 1. Tema 1 Krnaccet xumndeckux coenuaenui (Y. 1, 2) 2
2. Pazgen 1. Tema 1 Krnaccet xumnyeckux coequnenui (Y. 3, 4) 2
3. Pa3,[[e.]'[ 1. Tema 1 HOJ'Iy‘-IeHI/IC MaJIOpaCTBOPHUMBIX I‘HI[pOKCPI,Z[(lB n o)
Cy.]'IB(l)I/I,Z[OB C IOMOIIIBIO 0OMEHHBIX pcakuuun
4. Pasﬂen 1. Tema 3 %HI)]G})ICHCHI/IC MOJIAPHOU MACChl S5KBUBAJICHTA aJIFOMUHUA 2




Onpeﬂene}me MOHﬂpHOﬁ MacCChl DKBUBAJICHTA aJIIOMHWHUA

. Pazpmen 1. Tema 3

> A (4.2.)

6. Paszen 1. Tema 4 Onpevﬂene}me TEIIOBOTO d((heKTa peakuuu pacTBOPEHUS
coneit

7. Pasnen 1. Tema 4 CwMmellieHre XUMHUYECKOTO paBHOBECHS

g Paszen 1. Tema 4 3aBUCHMOCTb CKOPOCTH XUMHUECKOM peakiu oT
KOHIIEHTpAIK PEarcHTOB

aBHCHMOCTb CK TH XUMHY i

9. Paszen 1. Tema 4 3aBHUCHMOCTH CKOPOC €CKOM peaKiuu OT
TeMIIepaTypsl

10. Pasnen 1. Tema 5 DNEKTPOIUTUYECKAS JUCCOLUALINS

11. | Pazgen 1. Tema 5 pH CHIBHBIX SIIEKTPOIHUTOB

12. | Pazgen 1. Tema 5 pH cnaObIx 37eKTpOIUTOB
IT i .

13. | Pasmen 1. Tema 5 1 g)I/IFOTOBIIeHI/Ie pacTBopa 3a1aHHOM KoHIeHTpamu (U
[IpurorosneHue pacTBopa 3alaHHON KOHLIEHTpaLUU

14. Paznen 1. Tema 5 b p P A lieHTpan
(4.2)

15. | Pazgen 1. Tema 5 I'unponus coneit (Y. 1)

16. | Pazgen 1. Tema 5 I'unponus coneit (Y. 2)

17. Pazpmen 1. Tema 5 3aBHUCUMOCTb paCTBOPUMOCTH COJIEH OT TEMIIEPaTyphl

18. Pazpmen 1. Tema 5 OcaxxeHre U pacTBOPEHUE OCAIKOB

19. | Pasmen 1. Tema 6 OKI/ICJ'II/ITe‘JJ'IBHO—BOCCTaHOBI/ITeJ'IBHLIC peaxuuu B
KHCIIOTHOM cpernie

20. | Pasgen 1. Tema 6 OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IIETOYHOMN
cpexe

21. Paspnen 1. Tema 6 T"anpBannyecKkue 31€MEHTHI

22. Paznen 1. Tema 6 ONeKTpoIn3 BOAHBIX PACTBOPOB COJIEH

23. Paznen 2. Tema 1 CBolicTBa $-371€MEHTOB | rpymbl

24. | Pazpmen 2. Tema 1 CaoiictBa s-amemeHToB II rpynmsr

25. Paznen 2. Tema 2 CsaoiicTBa p-anemeHnToB VII rpymnmsl

26. Paznen 2. Tema 2 CsaoiicTBa p-31meMeHTOB VI rpymnmnsl

27. Pazgen 2. Tema 2 CBoMiCTBa p-37IEMEHTOB V TpyIIIbI

28. Paznen 2. Tema 2 CsaoiicTBa p-3neMeHTOB [V rpynmsl

29. Paznen 2. Tema 2 CBoOICTBa aTIOMUHHAS




30. Paznen 2. Tema 2 CsoiicTBa p-anemenToB Il rpymnmst
31. Pasnen 2. Tema 3 CsoiictBa d-351€EMEHTOB
32. Paznen 2. Tema 3 CBoliCTBa 27IEMEHTOB MOATPYIIIHI Kene3a
33. Paznen 2. Tema 3 CaoiicTBa XpoMa
34. Paznen 2. Tema 3 CaoiicTBa Maprasia
35. Pasnen 2. Tema 3 [TonyyeHne KOMIUIEKCHBIX COCTUHEHUN
PazneneHre HOHOB TSIKEIIBIX METAIOB METOIOM
36. | Pasgen 3. Tema 1 A . A
OymakHOH xpomartorpadhuu
37. Pazpgen 3. Tema 2 OnpeneneHue TUTPA a30THOU KUCIOTHI
doToMETPUUECKOE ONPENEIICHIE KOIUUYECTBA HUKEIS B
38. | Pasgen 3. Tema 2 P pea
pacTtBopax?2
2-11 cemecmp
l. Paznen 2. Tema 1 | IlpenenbHble yriieBOOPOIbI (ATKaHBI)
OTUIIEHOBBIE YIIIEBOAOPOIBL: MOIYyUEHHE U XUMHUYECKHE
2. Paznen 2. Tema 2 . y AOpoA y
CBOMCTBA
AIIeTUICHOBEIC YIIIEBOJOPOIbI: MOIYYCHUE U XUMHUECKUE
3. Pasnen 2. Tema 3 e y HLOPOAL y
CBOMCTBA
ApoMaThdecKHe yriIeBOAOPOAbL: MOIYUEHUE U XUMUUCCKIE
4. Pasnen 2. Tema 4 po! y FOPOA y
CBOMCTBA
5. Pazgen 3. Tema 1 | OnHOaTOMHBIEC CTUPTHI
6. Paznen 3. Tema 2 | MHOroaroMHbIe CIUPTHL U PEHOIBI
7. Pasnen 3. Tema 3 | Anpneruanbl 1 KETOHEI
8. Paznen 3. Tema 4 | OnHOOCHOBHBIE KAPOOHOBBIE KUCTIOTHI
0. Paznen 3. Tema 4 | JIByXOCHOBHEIC U apOMAaTHYECKUE KAPOOHOBBIC KUCIOTHI
10. Pazgen 3. Tema 5 | Kupsl u macna
11. | Pazmen 3. Tema 6 | MoHocaxapusi
12. Pasnen 3. Tema 6 | Jlu- u monucaxapubt
13. Paznen 3. Tema 7 | Anmdatudeckue aMuHBI
14. | Pazpmen 3. Tema 7 | ApomMaTHYeCKHE aMUHbI
15. | Pasmen 3. Tema 8 | JIna3o- u a30COeTUHEHUS




16.

Pasnen 3. Tema 9

MHOFOSIIIepHBIC COCAMHCHUA

17. Paznen 3. Tema 9 | ['eTeponmkiinueckue COeTUHEHUS
3-it cemecmp
Omnpenenenue TemIo0BOro 3¢ dhexra peakuu
1. 1 HEUTpAIU3AaLHUU CUIBHON KUCJIOTHI CUIIBHBIM
OCHOBaHHEM.
2. 2 Jlnarpamma rjaaBKOCTH OMHAPHOW CUCTEMBI.
3. 2 Jlmarpamma pacTBopuMOoCTH (HDEHOJI-BOJIA.
N3yuenue 3aBUCMMOCTH JaBJICHUS HACBIILIEHHOTO Mapa
4. 2 YKUJKOCTH OT TEMIIEPATYPhL.
Jlnarpamma miaaBKOCTH HEM30MOP(PHO-KPUCTATUTH3YIO-
S 2 IICHCS CUCTEMBEI.
6. 2 D0yIIITHOCKONHS.
7. 4 KuneTtuka naBepcun TpPOCTHUKOBOTO caxapa.
Kunerunka paznokeHusi KOMIUIEKCHOTO OKcajiaTa
8. 4 Maprasiia.
9 4 Kunetuka paznoxxeHus: THOCEPHON KHUCTIOTBHI.
OrnpezenieHne MOBEPXHOCTHOT'O HATSXKEHUSI J)KUJIKOCTEN
10. 6 Pa3IMYHBIMU METOJIAMH.
OrnpezenieHue MoTHON MOBEPXHOCTHOM SHEPTUHU
11 6 JKUIKOCTEH.
Nzyuenue ancopOuun [TIAB Ha rpanutie paszaena a3
12. 6 JKUJIKOCTh-Ta3.
Nzydenne agcopOuuu U3 KUAKUX PACTBOPOB Ha
13. 6 TBEPAOM aJicOpOeHTE.
Uccnenosanue siusguusa ITAB Ha cMaunBanue u
14. 6 aJre3UI0 TBEPIBIX TOBEPXHOCTEM.
CenuMeHTAIIMOHHBIN aHAIU3 TUCTIEPCHOCTH IPy0o
15. 7 JUCIIEPCHBIX MTOPOILIKOB.
DnexTpodopeTuIecKoe OnpeIeIeHre
6. 7 AJIEKTPOKUHETHUYECKOTO MOTEHIMANA.
N3yuenue koaryisiuu U CTaOUIU3aLUK THIPO30JIs
17. 7 ruapokcusa xenesza (I11).
OrnpezenieHue cpeHEro pa3Mepa 4acTHil
18. 7 MOJIUUCTIEPCHOTO JIATEKCa TYPOUTUMETPUIECKUM
METOJIOM.
19. 8 ITonyueHue sMyJIbCHUI U U3yYEHHUE UX CBOMCTB.
0 g OrnpezeneHne KpUTUUECKOW KOHIIEHTPALIUU

MHHGHHOOGpa?;OBaHI/I}I Pa3IMIHBIMU MCTOdAMHU.




HccnenoBanne KUHETUKU Ha0yXaHUs

21. 8 BBICOKOMOJIEKYJISIpHBIX coennHenuii (BMC).
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Ilpunooicenue 2

MMHHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30BAHIS POCCHUIMCKO OEJIEPALIMN
OENEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXKJIEHUE BBICIIET'O OBPA3OBAHM

«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hanpagnenue noarorosku: 29.03.03 Texnonozua nonuzpagpuueckozo u ynakoeounoz2o

npou3zeoocmea

[Mpoduins: «/Iu3aiiH U TEXHOJIOTHH CO3aAHUS BU3YAJILHOI0 KOHTEHTA)
®dopma o0yueHHs: OuHas

Bunsl npodeccnonanbHOM eI TETbHOCTH: TEXHOIOTHIYECKUH, TPOSKTHBIN

Kageopa: « ITHHOBalMOHHBIE MAaTEPHUAIIBI IPUHTMEINANH]TY CTPAM )

®OH/J ONEHOYHBLIX CPEJACTB

MO JUCLHUILJIUHE

Xumuueckue 0CHOBbI MEXHOI02UU nonuzpaqbuuecxozo U YynaKkoeounozo npou3sodcmea

CocraBuresb: 101€EHT, K.T.H. Pexyc W.I'., crapmmii npenogasatens XKXypasnesa I'.H.

Mocksa, 2023 rox



MOKA3ATEJb YPOBHAI CPOPMUPOBAHHOCTU KOMIOETEHIMIA

XMMHYECKHE OCHOBBI TEXHOJIOIUH NMOJUIPadnuecKoro ¥ ymakOBO4YHOI0 NPpOM3BOACTBA

®I'OC BO 29.03.04 TexHosiorust nourpagu4ecKoro 1 ynakoBO4Horo nNpou3BoacTsa

B nportiecce ocBoeHus JaHHOH TUCIUTUTHHBI 00YYaIOIUiicss JOPMUPYET U JEMOHCTPHUPYET CICAYIOIIE
o0menpodgeccHoHATbHbIE KOMIIETCHIIHU:

KOMIIETEHIIUN HepequL KOMIIOHCHTOB Texnonorns ®opma Crenenn ypoBHeii 0CBOCHHSI
I/IHI[EKC (I)OPMYJ'II/IPOBKA (l)OpMHpOBaHI/IH OLCHOYHOI'0 KOMHeTeHHI/lﬁ
KOMIIeTeHUMii cpeacrpa**
Cnocobrocme BHAMb: JIEKIIWH, 9, 3, OJIP, | Bba3oBblii ypoBeHb:
OIIK-1 | npumensme - METOJIbI U3MEPEHUS U 00PabOTKH IKCIIEPUMEHTATBHBIX camocrosaTenpHas | K/P, -BOCIIPOM3BOJICTBO

ecmecmeerHoHayYHblIaHHBIX pabora, T, YO MTOJIyYCHHBIX 3HAHUW B
eu ng’"’g nabopaTopHbIe XO0JIe TeKYIETro
obweundicenephvie | ©0PAOATBIBATE U NPE/ICTABIATH JKCIICPUMCHTATBHBIC e — KOHTpOJIA

0 TAaHHBIC B BUJIC OTYCTOB .
3HAHUA, Memoobl enadems: IHoBbIlIEHHBI YPOBEHb:
MaAmemamuyeckKo2o ) -

- CITOCOOHOCTBIO K CUCTEMAaTH3aIUl 1 0000IICHHUTO TIPAKTHHCCKOC

aHanu3a u DE3yIBTATOR PAGOTHI NIPUMEHEHUE

MOOenuUpoB8anus 8
obnacmu
npogeccuonanvroll
oessmenbHOCmuU

MOJTyYCHHBIX 3HAHHI B
npolLecce NOATOTOBKU K
71a00paTOPHBIM,
NPaKTUYECKUM H
KOHTPOJIBHBIM paboTam

**_ CokparieHust popM OLICHOYHBIX CPEACTB cM. B Tabmuiie 2




Taoanma 2

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIINHE «XHMHYECKHE OCHOBBI TEXHOJIOTHH
no.lmrpaq)nqeucoro 1 YIAKOBOYHOI'O ITIPOU3BOACTBA)

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpatkas xapakTepucThKa OleHOYHOTO OICHOYHOTO
OC cpeicTBa CpeacTaa cpeacrsa B @OC
[IponyxT CaMOCTOATEIIbHOU paboThI
oOydaromierocsi, MpeACTaBISIOMUN  co00M
CPEICTBO TPOBEPKH YMEHUH MPUMEHSTH
Or4er o MONYUCHHBIC — SHAHMS A4 pelICHUS
. [MOCTABIICHHOM 3a1aun o 3apanee |DoHa MabOPATOPHBIX
1 |1abGopartopHoii paboTe .
(OJIP) ONpENeICHHOW  METOJMKE M KpaTKoe pabor
M3TI0’)KEHHE B TUCHMEHHOM BHJIE TIONYYEHHBIX
pe3yIbTaToB AKCIIEPUMEHTAIHHOTO u
TEOPETUYECKOTO  aHajHh3a  ONpeAeTICHHOM
yueOHO- UCCIIEOBATENECKOM TEMBI.
. KommiekTsl
KonTponbHas CpeactBo MNpOBEpPKHM YMEHMM IPHUMEHATH
o) paborta MOJTyYEeHHBIC 3HAHUS IS PEIIeHUs 3a7ad BapHaHToB
(K/P) OIPEAEIIEHHOr0 TUIIA TI0 TEME WU Pa3AEIy KOHTPOTIBHBIX
3a/laHuit
CpencTBO KOHTpOJIS, OPraHU30BAaHHOE Kak
crenuanbHas ~ Oecela  MMEAAroruueckoro
YcTHbIl onpoc, paboTHHKAa C OOydYaroIUMCS Ha TEMBI, Bompocsl no
3 cobecenoBanue CBSI3aHHBIE C M3y4aeMOW IUCLMIUIMHOW, U TeMaM/paszesam
(YO) paccuMTaHHOEC Ha BBISICHEHHE 00beMa JUCHHUTITUHBI
3HaHUI 00YYaromIerocs 1Mo OnpeeJIeHHOMY
paszeiny, TeMe, mpobiaemMe u T.11.
Cucrema CTaHIAPTU3MPOBAHHBIX  3aJaHUM,
4 Tect MMO3BOJIAIONIAs aBTOMATU3MPOBATh Mpouenypy | DOHI TeCTOBBIX
(T) M3MEpPEHHs] YPOBHS 3HAHUM W YMEHUU 3aJaHuN
oOydaromerocs
KomrmuiekT BompocoB
3auer CpencTBO KOHTPOJISL YCBOSHUS 00YYIArOIIHMCS | TECTOBBIX 3a7aHuil
5 3) y4eOHOro MaTepuania IO BCEM pasjaeiam /11151 OLIEHKH KauecTBa
TUCITUTUTAHBL. O CBOCHILS
CpencTBO KOHTPOJS CaMOCTOSITENTBHON PaOOThI
00y4YaroIerocs, MpeCTaBISoNIee COOOH OTBET Kowmriekr
6 9K3gMeH Ha BONPOCHI, OXBATHIBAIOLIME BCE pA3ZEibl | K3aMEHALMOHHBIX
) (MOIynM) JAUCUMIUIMHBI; TO3BOJISIET OICHUTH OuIeTOB
YPOBEHb IPHOOPETEHHBIX 3HAHUN
ITacnopT ¢oHAA OLIEHOYHBIX CPEICTB 0 JMCUHUILIUHE
«Xumuueckue 0CHO6bl MEXHO102UU NOAUZPAPUUECKOZ0 U YNAKOBOUHO20 NPOU3IE0OCHEA»
No Kon HaumenoBanue
w/n KoHTposmpyembie pa3ieibl AU CHUIIMHBI KOHTPOJINPYeMO OLIECHOYHOI0
KOMMETEeHI[HN cpeiacTBa
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1-1t1 cemecmp

Paznen 1. Tema 1. Beeoenue. Knaccot

1. . OIIK-1 3, OJIP,K/P, T, YO
XUMUYECKUX COCOUHEHUII.

5 Pazpgen 1. TeMav2. Cmpoenue amoma u OITK-1 3, K/P. T, YO
nepuoouuecKuil 3aKox

3. | Pazpen 1. Tema 3. Xumuueckas cesa3w OIIK-1 3, OJIP, K/P, T, YO
Pasnen 1. Tema 4. OcnogHble

4. | 3aKoHOMepHOCMU NPOMEKAHUA XUMUYECKUX OIIK-1 3, OJIP, K/P, T, YO
peaxkuyuil

5. | Paznen 1. Tema 5. Pacmeopui OIIK-1 3, OJIP, K/P, T, YO
Pasnen 1. Tema 6. Okucaumensho-

6. | 6occmanosumenvHble peakyuu. OIIK-1 3, OJIP, K/P, T, YO
Inekmpoxumuueckue npoueccsl

7. | Paznen 2. Tema 1. Xumus s-31emenmos OIIK-1 3, OJIP, K/P, T, YO

8. | Pazgen 2. Tema 2. Xumusn p-anemenmoe OIIK-1 3, OJIP, K/P, T, YO

9. | Paznen 2. Tema 3. Xumusn d-anemenmoe OIIK-1 3, OJIP, K/P, T, YO

10. | Paznen 3. Tema 1. Kauecmeennwiit ananus OIIK-1 3, OJIP, K/P, T, YO

11. | Pa3gen 3. Tema 2. Konuuecmeennutii ananu3 OIIK-1 3, OJIP, K/P, T, YO

2-1it cemecmp

Pasnen 1. Ocnosnble nonamus xumuueckux

1. npoueccos u ux c6Aa3b C MEexXHON02UYECKUMU OIIK-1 3,K/P, T, YO
npoueccamu 6 noauzpaguu

5 Paznen 2. Tema 1. IlIpedenvhuie y2neeo0opoowt OIK-1 3, OJIP, K/P, T, YO
(ankamnot)
Pasnen 2. Tema 2. Imunenosvie

3. | yeneeooopoowl (anxenwt). /[uenogvie OIIK-1 3, OJIP,K/P, T, YO
271€6000p00bl (a1KadueHsvt)

4 Pasnen 2. Tema 3. Auemunenogwie OTIK-1 3, OJIP, K/P, T, VO
271€6000p00bl (AIKUHbBL)

5 Paznen 2. Tema 4. Apomamuueckue OTIK-1 3, OJIP, K/P, T, VO
271€6000p00bl

6. Paznen 3. Tema 1. Cnupmot: oonoamommnuwie, OITK-1 3, OJIP, K/P, T, YO
HeHAacCbIWEeHHble U MHO20AMOMHDbLE

7. | Pasgen 3. Tema 2. @Denonwt OIIK-1 3, OJIP, K/P, T, YO

2. Pasnen 3. Tema 3. Okcocoedunenusn OTIK-1 3, OJIP, K/P, T, VO
(anvoezuovl u Kemonbvl)

9. Paznen 3. Tema 4. Kapoonoewie kucinomut: OTIK-1 3, OJIP, K/P, T, VO

00HOOCHOGHDLE HAcCblUlCHHbLE,

42




HeHacvlujeHHble, apoMamuiecKue u
08YXOCHOGHbLE
10. | Pa3znmen 3. Tema 5. JKupot u macna OIIK-1 3, OJIP, K/P, T, YO
1. Pasgen 3. Tema 6. Yeneeoowt: mono-, ou- u OITK-1 3, OJIP, K/P, T, YO
noaucaxapuonl
Paznen 3. Tema 7. A3omcoodepocawyue
12, COCOUHEHUSA: AMUHbBL, HUMPUIbL, OTIK-1 3, OJIP, K/P, T, VO
U30OHUMPUJIbL, HUMPOCOCOUHEHUS,
U30UUAHAMBL.
13. | Paznen 3. Tema 8. /[uazo- u azocoedunenusn OIIK-1 3, OJIP, K/P, T, YO
14, Paznen 3. Tema 9. Muozosoepuvie u OIK-1 3, OJIP, K/P, T, YO
cemepoyuKiniueckue coeouHnenus
3-it cemecmp
Pasnen 1. Ocnosvt xumuueckoii 2, 0JIP, K/P, T, ]
L. mepmMoOuHamMuKu OIK-1
Paznen 2. @a3zosvie pasnosecus u yuenue o 2, 0JIP, K/P, T, J1
2. pacmeopax OIIK-1
3. | Pasnen 3. Pacmeopul snexmponumos OITK-1 9, OJIP, K/P, T, ]
Pasznen 4. Xumuueckas kunemuka. 2, 0JIP, K/P, T, ]
4| @omoxumuueckue peakuyuu. Kamanu3s OHK-1
5. | Pasmen 1. Jucnepcnvie cucmemot OTIK-1 9, OJIP, K/P, T, ]
Pasgen 2. @uzuueckan xumusn 2, 0JIP, K/P, T, I
6. NOBEPXHOCMHBIX A61CHUIL OIK-1
7. | Pasnen 3. Ceoitcmea oucnepcnvix cucmem OITK-1 9, OJIP, K/P, T, T
Paznen 4. Omoenwvnsie knaccol oucnepcrulx 2, 0JIP, K/P, T, I
8. | cucmem OIIK-1

1. IlepeyeHb KOMIeTeHIMI ¢ yKa3aHHeM 3TaloB UX (POPMHPOBAHHUS B IpoLecce OCBOCHHSA
AUCUHUILIMHBL. POPMBI KOHTPOJIA (POPMHPOBAHUS KOMIIETEHIHI

JdTanbl
Kox mo ¢popmupoBan
Komnerenuus dopma KOHTPOJIA
OMHETEHN orocC op OHTpO us  (pasaenbl
AUCHMILINHBI)
Cnocobonocmu npumenamo IIpomexyTOYHBINH KOHTPOJIb:
ecmecmeeHHOHayYHble U OIIK-1 | 324€T, 3a4€T, IK3aMEeH

00WeUuHIICeHepHble 3HANUS,
Memoobl MamemMamu4ecKo2o
aAHanu3a u MOOEIUPOBAHUSL 8
obaacmu npogeccuonanvbHol
oesamenbHOCMU

Texkymuii KOHTPOJIb:
ompoc Ha
3aHATHUSIX;
3alTa JJabopaTopHBIX padoT;
KOHTpOJIbHAst paboTa;
TECTHUPOBAHUE

71a00paTOPHBIX

Bce pasneinsl
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2.Iloka3arenu u KPUTECPHUH OLICHUBAHUSA KOMIIeTeHII il IPA U3YYCHUHU TUCIHUIIJIMHBI, OITMCAHUEC
IIKaJ OICHUBAaHUA

2.1. Kpurtepnu oneHKH 0TBeTa HA IK3aMeHe
(popmupoBanue komnerenunu OIIK-1)

«5» (OTJIMYHO): 00YYAIOIIUICS JEMOHCTPUPYET CUCTEMHBIEC TEOPETUYECKHIE 3HAHNS, BIIA/ICET
TEPMUHAMH, JIeNIaeT apryMEHTUPOBAHHbIE BHIBOJIBI U 0000IIEHNUS, TPUBOIUT IPUMEPHI, TTOKA3bIBACT
CBOOOHOE BJIa/IeHNE MOHOJIOTMYECKON PEUbIO U CTOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIOIINE
BOIIPOCHI.

«4» (xopomro): o0yJaromuiicss IeMOHCTPUPYET MPOYHBbIE TEOPETHUUECKUE 3HAHMSA, BIIA/ICET
TEPMUHAMH, JIeNIaeT apryMEHTUPOBAHHbIE BHIBOJIBI U 000O0IIEHNUS, TPUBOIUT MIPUMEPHI, TIOKA3bIBACT
CBOOOJHOE BJIAZICHUE MOHOJIOTHUYECKOW PEUblo, HO MPHU ATOM JIEJaeT HECYLIECTBEHHbIC OLIMOKH,
KOTOpbIE OBICTPO HCIPABIISIET CAMOCTOSITEIbHO WJIM TIPU  HE3HAYUTETBHOH KOPPEKLIHU
IIPENoaBaTeNIEM.

«3» (Y10BJI€TBOPUTEIbHO): OOyUYaIONMIUICS EMOHCTPUPYET HETIIYOOKHE TEOPETHUECKUE
3HaHUs, MpPOSBIsIET clad0 CPOpPMHUPOBAHHBIC HABBIKM AaHadM3a SIBICHUM W TIPOLIECCOB,
HEJ0CTaTOYHOE YMEHUE JIeNIaTh apryMEHTUPOBAaHHBIE BBIBOJBI U IPUBOJUTH IPUMEPHI, TIOKA3bIBACT
HEJ0CTaTOYHO CBOOOJHOE BIIAJIEHUE MOHOJIOTMYECKOM pPEUbl0, TEPMHUHAMM, JIOTUYHOCTBIO H
MOCTIeIOBATEIbHOCTBIO HM3JI0KEHUS, JeNaeT OIIMOKH, KOTOPble MOXET MCIPAaBUTh TOJIBKO MpPHU
KOPPEKLHHU IIPEnoaaBaTeieM.

«2» (Hey/10BJeTBOPHUTEIbHO): O0yUYaIOIMIMNACS NEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX
OCHOB IIpeIME€Ta, HE yMEET [eNaTb apryMEHTHPOBAaHHBIE BBIBOJIbI WM IPUBOJAUTH IPHUMEPHI,
MOKa3bIBaeT cllaboe BIIAJCHHE MOHOJIOTMYECKOH pEublo, HE BIAJACET TEPMUHAMHM, MPOSBISIET
OTCYTCTBHUE JIOTHYHOCTH U TOCJIEOBATEIBHOCTU H3JI0KEHUS, JIENIAeT OIMOKH, KOTOPbIE HE MOXKET
HCIPABUTh AAKE NMPU KOPPEKLMH IPENOJaBATEIEM, OTKA3bIBAETCS OTBEYATh HA JTONOJIHUTEIbHBIC
BOIIPOCHI.

2.2. KpuTtepnu olieHKH OTBeTa HA 3a4eTe
(popmupoBanue komnerenunii OIK-1)

3a4TeHO:

Opd OTBETE HA MPEIIOKEHHBIE BOMPOCH OOYYAIOUIMICA JEMOHCTPHPYET CHCTEMHBIC
TCOPCTUYCCKUC 3HAHUA, BJIAACCT TCPMUHAMU, ACIIACT apryMCHTHPOBAHHBIC BBIBOABI U O606H.I€HI/I$I,
MPUBOAUT TMPUMEPHI, TOKA3bIBACT CBOOOIHOE BJIAJCHHE MOHOJIOTHYECKOH peublo M CIIOCOOHOCTH
OBICTPO pearupoBaTh Ha YTOUHSIOUINE BOIPOCHI.

He 3a4TeHO:

00y4aroIuics IeMOHCTPUPYET HE3HAHNE TEOPETUICCKIX OCHOB MPEMETa, HE YMEET JeNIaTh
apryMEHTHpPOBaHHBIC BBIBOABI W TPUBOJIUTH TNPUMEPHI, TOKa3bIBaeT cinaboe BIiAJCHUE
MOHOJIOTHYECKOM p€4bro, HC BJIAACCT TCPMUHAMH, HPOSABIACT OTCYTCTBUC JIOTUYHOCTU U
IIOCJICAOBATCIIbHOCTH M3JIOXKCHUA, ACIIACT OH_II/I6KI/I, KOTOPBIC HC MOXCT HUCHPABUTL [HaKC IIPHU
KOppCKIUHU MPCIOaAaBaTCIICM, OTKA3bIBACTCA OTBCYATh HA NOIIOJHUTCIBHBIC BOIIPOCHI.

2.3. Kputepun oumeHku padoThl 00y4amomierocsi Ha Ja0OpaTOPHbIX 3aHATHAX (0TYET MO
J1a0OopaTOpHBIM padoTam)
(popmupoBanue komnerenunii OIK-1)

«5» (OTJIMYHO): BBIMOJTHEHBI BCE JT1A0OpaTOpHBIE PaOOTHI, MPEIYCMOTPEHHBIE TUIAHOM, U
HAMUCaHBI IO HUM OTYETHI; 00yJaronuiicss 6e3 ommOoK cienan HeoOX0IUMbIE pacdyeThl U TPAMOTHO
HaIucal BbIBOJbI K paboTaM.

«4» (X0polo): BBIOJHEHBI BCe JabopaTOpHble paldOThI, MPEIYCMOTPEHHBIC IUIAHOM, U
HAMUCaHbl 110 HUM OTYETHI, OOYYAIOUINICSI C KOPPEKTUPYIOIIMMHU 3aMEUaHUSIMU IPEToJaBaTels
cienan HeoOXOIMMBIE pacueThl U TPAMOTHO HAMKCAall BBIBOBI K paboTam
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«3» (YAOBJIETBOPUTEJBHO): BBINIOJIHEHBI BCE JaOOpaTOpHbIE paboTHI, MPEAyCMOTPEHHBIE
IUIAHOM, M HANMCaHbl MO0 HUM OTYETHI; C 3aMEYaHUSAMH IIPErojaBaTelis O0ydJaromuiicss caeman
HE0O0XOIMMBIE PACUEThI U HANKCAN BBIBOJBI K paboTaMm.

«2» (HeyaOBJIETBOPUTEJIBHO): 00yUaIOIINICS HE BBITOIHUI WM BBITOJIHUI HEMPABUIHHO
nabopaTopHble pabOThl, NPEAYCMOTPEHHBIC IUIAHOM; HE HalUcal MO HHUM OTYETHI, HE cJelall
HE00XO/IMMBIE PACUEThl U HE HAIKCAJ BHIBOJIBI K paboTam.

2.4. Kputepnu olleHKH YCTHOTO ONpoca
(popmupoBanue komnerenunii OIK-1)

«5» (OTIMYHO): OO0YYaIOUIUICS JIEMOHCTPUPYET CHUCTEMHbIE TEOPETHUECKUE 3HAHMA,
BJIaJICCT TEPMUHAMH, JI€IaeT apryMEHTUPOBAHHbBIE BBIBOJBI M 0000IIEHUSI B OBICTPO pearupyer Ha
YTOYHSIOIINE BOIIPOCHI.

«4» (xopomro): o0yJaromuiicss IeMOHCTPUPYET MPOYHBbIE TEOPETHUUYECKUE 3HAHMS, BIIA/ICET
TEPMUHAMH, JIelaeT apryMEHTHPOBAHHBIE BBIBOABI M OOOOIIEHHS, HO MpPH 3TOM JeaeT
HECYIIECTBEHHBIE  OMIMOKM, KOTOpbIE OBICTPO HCHpaBISET CAMOCTOSTENBHO WM TpHU
HE3HAYUTEJIbHON KOPPEKIUH MIPENOIaBATEIIEM.

«3» (YI10BJI€TBOPUTEIbHO): OOyYaIONIUICS EMOHCTPUPYET HETIIyOOKHE TEOPETHUECKHE
3HAaHUA, HEIOCTATOYHOE YMEHHUE JeJaTh apryMEHTHUPOBAHHBIE BBIBOJBI U NPUBOAMTH IPHUMEPHI,
MOKa3bIBaeT HEJOCTATOYHO CBOOOTHOE BJaJE€HHE TEPMHUHAMH, JIEJNAeT OUIMOKH, KOTOpbIe MOXKET
WCIPABUTH TOJIKO ITPU KOPPEKIMH MTPENOJABATEIIEM.

«2» (Hey/10BJeTBOPHUTEIbHO): O0yUYaIOIMIMNACS NEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX
OCHOB IIpeJIMETa, HE YMEET JIeNaTh apryMEHTUPOBAHHbIE BBIBOJIbI HE BJIAZICET TEPMUHAMM, JEJIAET
OLIMOKH, KOTOPBIE HE MOXKET HCIIPABUTD AaXKe MPH KOPPEKIIUH MTPETIOIaBaATEIIEM.

2.5. Kputepum o11eHKH TeCTHPOBAHUS
(popmupoBanue komnerenunii OIK-1)

braHKOBO€ TECTUPOBAHUE OLIEHUBAETCS B COOTBETCTBUHU C MPOLIEHTOM NPAaBUIIbHBIX OTBETOB,
JAHHBIX 00YYarOIUMCsI Ha BOIIPOCHI TECTA.

CranpmapTHas IIKaja COOTBETCTBHUS PE3yJIbTATOB TECTUPOBAHUS BBICTABIAEMON OallIbHOM
OLICHKE:

- «OTJIMYHO» - CBbIIIE 85% MpaBUIIbHBIX OTBETOB;

- «xopo1o» - oT 70,1% 1o 85% npaBuiIbHBIX OTBETOB;

- «YIOBIIETBOPUTENBHO» - OT 55,1% 110 70% npaBUIBHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEIHHO

PeryniaMeHT TecTHpOBaHMSI BKIIIOYAET:

— KOJIM4ECTBO BOMpPOCcoB — 20);

- IPOAOKUTEIBHOCTD TECTUPOBaHUS — 60 MUHYT;

«5» (0TJIMYHO): TECTUPYEMBIN JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHMSI, BIIAJCET
TEPMUHAMH U 00JIaZlaeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BONPOCHI TECTA.

«4» (X0opo1I10): TECTUPYEMBIN B 1IEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKNUE 3HAHMS,
BIIaJiceT OOJILITMHCTBOM TEPMHUHOB M 00J1a/Ia€T CIIOCOOHOCTHIO OBICTPO pearupoBaTh HA BOMPOCHI
TecTa.

«3» (YIOBJICTBOPHTEJIBHO): CHCTEMHBIE TEOPETHUECKHE 3HAHUA Y TECTHUPYEMOIO
OTCYTCTBYIOT, OH BJIaJIEET HEKOTOPBIMU TEPMUHAMH U Ha BOIPOCHI TECTA PEArupyer IOCTATOYHO
MEJIEHHO.

«2» (HeyHOBJETBOPHUTEJIBbHO): CHCTEMHBIE TEOPETUUYECKUE 3HAHUA Yy TECTUPYEMOIo
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BJIaJEET U HAa BOIIPOCHI TECTA pEAarupyeT MEJIEHHO.

2.6. Kputepnu oneHKH KOHTPOJIbHOH padoThl
(popmupoBanue komnerenunii OIK-1)
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KonrponpHas paboTa BBIMONHSETCS IO BapHaHTaM M BKIOYAeT TPH 33JaHUS: [JBa
TEOPETUYECKHX BOIIPOCa M0 U3yUYEHHOMY MaTepHaiy u 3agady. KoHTpoiabHas paboTa OlleHUBaeTCs B
COOTBETCTBUHU C IIPOLIEHTOM NPaBUJIbHBIX OTBETOB.

- «OTJIMYHO» - CBbIIIE 85% IMpaBUIIbHBIX OTBETOB;

- «xopo1o» - oT 70,1% 1o 85% npaBuiIbHBIX OTBETOB;

- «YIOBIIETBOPUTENBHO» - OT 55,1% 110 70% npaBUIBHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEIHHO

Kaxp1ii Bopoc KOHTPOJIBHON pabOTHI OLIEHUBAETCA M0 MATHOAIBLHON mmikaie. MTorosas
OLIEHKA 10 KOHTPOJBHHON paboTe BBICTABIAETCS, UCXOJs M3 CyMMBbI 0OAyUIOB, MOJYYEHHBIX 3a TpU

3adaHuAd.

«5» (naTH 62J1J10B): 00YYAIOIIUICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHUS: HA
TEOPETUYECKHI BOMPOC KOHTPOJIBbHOH pabOThl OTBEYaeT IpaMOTHO M IOJIHO, 33jJady pemnraer 0e3
OIMOOK M ¢ HEOOXOJUMBIMH MOSICHEHUSIMH.

«4» (uyeTnipe Oamia): oOydaromwmiics C HEOONBIIMMU HETOYHOCTSIMH JIEMOHCTPHPYET
CHCTEMHBIE TEOPETUYECKHE 3HAHMS: HAa TEOPETHUYECKHI BOMPOC KOHTPOJIHHOW pabOThl OTBEYAET
IpPaMOTHO U TIOJIHO, 33J]auy pemaet 6e3 rpyobIX oMO0K 1 ¢ HEOOXOUMBIMU MOSICHEHUSIMHU

«3» (Tpm 0an1a): 00yUaroLUMiics HE AEMOHCTPUPYET CUCTEMHBIX TEOPETUUECKHUE 3HAHUM: Ha
TEOPETUYECKHI BOIPOC KOHTPOJIBHON PabOTHI OTBEYAET YACTUYHO U C CYIIECTBEHHBIMHU OIIMOKaMHU,
3aJjauy pelaeT ¢ CyIIeCTBEHHBIMH OIMOKaMH U He JJaeT HEOOXOIUMBIX MOSICHEHUH.

«2» (a1Ba 6aj1a): o0OydJarOIUICS HE UMEET CUCTEMHBIX TEOPETUUYECKUE 3HAHMIA: HA BOIIPOC
KOHTPOJILHOM pabOThl OTBEYAET YaCTUYHO U C TPyOBIMU OIMIMOKaMH, 3afady peuiaetr ¢ rpyOobIMu
omKrOKaMu M He 1aeT He0OXOAUMBIX MOSICHEHUH.

«1» (oguH 6ani): oOydwaromuiics He HMEET CHUCTEMHBIX TEOpPETUYEeCKHE 3HAHUM: Ha
TEOPETUYECKHUI BOIIPOC KOHTPOJIBHON pabOThI HE OTBEYAET, 3a7auy HE pellaeT.

2.7. Utorosble noka3aresu 0aJJIbHOM OLleHKH COPMHUPOBAHHOCTH KOMIIETEHIIHI 11O
JUCHHMILVINHE B pa3pe3e 1eCKPUITOPOB «3HAThH/ YMeThb/ BJIA/IETh»:

Kputepun onenuBanus

Iloka3zaTean
2 3 4 5
OIIK-1. CiocoGHOCTb MPUMEHSATH €CTECTBEHHOHAYUHBIE M OOLICHHKCHEPHBIC 3HAHUS, METO/IbI
MaTeMaTHYECKOT0 aHAIN3a U MOAETUPOBAHUS B 00JIACTH MPO(ECCHOHATILHON AEATEIbHOCTH
3HATh: Ob6yuatomuiics Obyuatomuiics Obyuatomuiics Obyuatomuiics
METO/IbI JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET
U3MEpEHHs U HOJIHOE OTCYTCTBHE | HEMOJHOE COOTBETCTBHE | YaCTHYHOEC HOJIHOE
00paboTKH WM CIICYIOIHUX 3HAHMUIH: COOTBETCTBHE COOTBETCTBHE
9KCIIEPUMEHTANIBH | HEIOCTAaTOYHOE METO/I0B U3MEPEHHUS U CIICAYIOIMX 3HAHUI: | CICMYIOLINX
BIX JAHHBIX COOTBETCTBHE 00paboTKH METOJIOB U3MEPEHHsSI | 3HAHMIl: METO/IOB
CIIETYIOLIHX 9KCIEPUMEHTAIBHBIX 1 00paboTKH U3MEpEHHs U
3HaHMIl: METO/IOB JQHHBIX. 9KCIIEPUMEHTANIBHBIX | 00pabOTKH
U3MEpEHHs U JlonycKaroTest JaHHBIX. 9KCIIEPUMEHTAIIBH
00paboTKH 3HAaYUTeNbHBIC OOk, | JlomyckaroTcs BIX JAHHBIX.
9KCIIEPUMEHTAIIBHBI | TPOSIBISCTCS HE3HAYUTEIbHbBIC CBobonHO
X JTaHHBIX HEI0CTATOYHOCTh OIInOKY, OIepUpyeT
3HaHMIL, O psiay HETOYHOCTH, IpHOOPETEHHBIMH
HoKazateset, 3aTpyIHECHHS MIPH 3HAHUSIMHU
00ydJaromuiicst AHAJUTUYECKHUX
UCIBITHIBACT orepanusx
3HAYUTEIIbHBIC
3aTpyIHECHHS MIPH
OIEPHPOBAHUH

SHAaHUAMMU IIPU UX
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NEpPEHOCC HAa HOBBIC
CUTyalun

YMeTh: OOyuaromutics He | OOyvaromumiics OOyuaromuiics OOyuaromuiics
00pabaTeIBaTh U yMEeT WK B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MPEACTaBIATh HEI0CTATOYHOM HETIOJIHOE COOTBETCTBHUE | YACTUUHOE MOJTHOE
SKCHEPUMEHTANIBH | CTETIEHH yMEEeT CIIEAYIOIINX YMEHUIHA: COOTBETCTBHE COOTBETCTBHE
ble JaHHBIC B BUAE | 00pabaThiBaTh U 00pabaTeIBaTh U CIIEAYIOIINX YMEHHIA: | CIEIYIOIIUX
OTYETOB MPEACTaBIATh MPEACTaBIATh 00pabaTeIBaTh U YMEHUIA:
9KCHEPUMEHTAIIBHBI | SKCIIEPUMEHTAILHBIE MPEACTaBIATh 00pabaTeIBaTh U
¢ JaHHbIE B BUJIE JaHHBIC B BUJIE OTYETOB. | SKCHEPUMEHTAIbHBIE | MPEACTaBIATh
OTYETOB HonyckaroTcst JaHHBIC B BHJC 9KCHIEPUMEHTAIIBH
3HAYHUTENIbHBIE OIIMOKH, | OTYETOB. Y MEHUS b€ JaHHBIC B BUJC
MPOSIBIISIETCS OCBOCHBI, HO OTYETOB.
HEIOCTaTOYHOCTh JOITYCKAIOTCSI CBoOoIHO
YMEHHH, 10 Py HE3HAYUTEIIbHbIC orepupyer
noKasarenew, omuoKH, nproOpeTEHHBIMU
o0yyJarouuiics HETOYHOCTH, YMEHUSIMH,
UCTIBITHIBAET 3aTpyIHEHHS IPU MPUMEHSET UX B
3HAYHUTEIILHBIC AHATMTUIECKUX CUTYyaLusiX
3aTpyIHEHHS IPU OTepalusx, epeHoce | MOBBILICHHON
OTIEpUPOBAHUU YMEHUI Ha HOBBIE, CIIO’KHOCTH
YMEHUSIMH TIPU UX HECTaHAapTHBIE
NepeHoce Ha HOBbIE CUTYyaluu
CUTyalluu
BJIAJETh: Ob6yuatomuiicst He | OOyuaromuiics Bnageer | OOydarommiics Ob6yuatomuiics B

CITOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IIECHUIO
pe3yIbTaTOB
paboTEI

BJIaJIcET UIIU B
HEJIOCTAaTOYHOM
CTEIIEHU BIIAJEET
CITOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IIECHUIO
pe3yabTaTOB
paboTEI

CITOCOOHOCTBIO K
CUCTEMATU3ALAN U
0000IICHUIO
pe3yabTaTOB PaOOTHI B
HEMOJHOM 00beMe,
JIOTYCKAIOTCS
3HAYNTEILHBIE OMIMOKH,
MPOSIBIIACTCS
HEJI0CTATOYHOCTh
BJIAJIEHUS] HABLIKAMU 10
psily MoKas3aTeseH,
oOyJaromuiics
HCILITHIBAET
3HAYHUTEILHEIE
3aTpyAHCHHS TIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CHTYaITHSIX

YaCTUYHO BIIALEET
CIIOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IICHUIO
pe3yabTaTOB PabOTHI,
HAaBBLIKHA OCBOEHEI, HO
JIOTYCKAOTCSI
HE3HAYUTEIIbHEIE
OIIIMOKH,
HETOYHOCTH,
3aTpyAHCHHS TIPU
AHATUTUYECKUX
OTIEPAIUSIX, TEPEHOCE
YMEHUI Ha HOBBIE,
HECTaHIAPTHBIC
CUTYyaluu

IIOJIHOM 00BeEME
BJIaJIEET
CITOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IIECHUIO
pe3yIbTATOB
paboTHI,
CcBOOOIHO
MPUMEHSICT
MOJTYYCHHBIC
HaBBIKU B
CUTYyaIUsIX
MOBBIIIEHHOMN
CJI0KHOCTH

2.8. Utorosoe cooTBeTcTBHE 0ANIbHON IIKAJIBI OLICHOK U YPOBHEH ¢(pOpMHUPOBAHHOCTH
KOMIIETEHIUH 10 JUCUHUILIHHE:

YpoBennb
copMupoBaHHOCTH Ouenka HosicHenne
KOMIIETEHIIUH

TEOPETUUECKOE COJACpKaHHE U MPAKTUYCCKUE HABBIKU 10
JTUCIUIUIMHE OCBOCHBI ITOJIHOCTHIO;

Bricoknii 3a4TEHO BCEC TPEAYCMOTPCHHBIE MPOrpaMMoil OOydYeHHsS ydeOHbIC
3a/1aHUs BBIIIOJIHEHBI HA BBICOKOM YPOBHE;
KOMIIETCHIIUU CHOPMHUPOBAHBI

. TEOPETUUECKOE COJCpKaHHE U MPAKTUYECKUE HABBIKA 10

Cpenuuit 3a4TEHO

JUCIUIUIMHE OCBOCHBI MOJHOCTHIO;
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BCEC TIPEAYCMOTPEHHBIE MPOrpaMMoii OOydYeHHUsS ydeOHbIC
3aJIJaHUS BBITOJHEHBI C HE3HAYNTEILHBIMU 3aMECYaHUSIMU;
KOMIICTCHIIUH B 11eJIOM C(HOPMUPOBAHBI
TEOPETHUYECKOE COJICPIKAHUE U TPAKTUYCCKHE HABBIKH TI0
JUCIUIUIMHE OCBOCHBI YACTHYHO, HO MPOOENbl HE HOCAT
Y 10BNETBOPUTENBHBIN 3a4TE€HO CYMICCTBEHIOTO Xapaxtepa, .
OOJBIIMHCTBO MPEIyCMOTPEHHBIX TMPOTPAMMOIl  OOy4YCHHS
y4eOHBIX 3a]1a4 BBITIOJTHEHO, HO B HUX UMCIOTCS OLITHOKH;
KOMIIETCHIIUU C(HOPMHUPOBAHBI YACTUIHO
TEOPETHUYECKOE COJICP)KAHUE M TPAKTHUYCCKUE HABBIKK 110
JTUCIUTIIMHE HE OCBOCHBI;
OOJBIIMHCTBO TMPEIyCMOTPEHHBIX MNPOrpaMMol  0Oy4eHHUs
H y4eOHBIX 3aaHUI THOO0 HE BIMOJIHEHO, TU00 COJICPIKUT IpyObIe
€yIOBJICTBOPHU- i
- HE 3a4TCHO OIINOKWY;
JIOTIOJTHUTEITbHASL CAMOCTOSITENIbHAS pa00Ta HaJl MaTEpUaIoM HE
MPUBOJUT K KaKOMY-THOO 3HAYMMOMY TOBBIIICHHIO KauecTBa
BBITIOJTHCHUS YUCOHBIX 3aJIaHU;
KOMIICTCHIIMU He CHOPMUPOBAHBI
YpoBennb
copMupoBaHHOCTH Ouenka IosicHenne
KOMIIETEHIINH
TEOPETUYECKOE COJICPKAHUE U MPAKTUUSCKUE HABBIKU I10
S» JUCIATLITMHE OCBOCHBI MTOJHOCTHIO;
Bricokwii (oTHuHO) BCE MPEIyCMOTPEHHBIC MPOTPaMMOI OO0yuYeHUs y4ucOHBIC
3aJIaHUs BBITIOJHEHBI HA BEICOKOM YPOBHE;
KOMIICTCHIIUU CHOPMHUPOBAHBI
TEOPETHUYECKOE COJICPKAaHUE U MPAKTUYSCKUE HABBIKU I10
iy JUCIATLTMHE OCBOCHBI TTOJTHOCTHIO;
Cpennuit (xoporo) BCE MPEIyCMOTPEHHBIC MPOTPaMMON OOyuYeHHs y4eOHBIC
3aJIJaHUS BBITOJHEHBI C HE3HAYUTEILHBIMU 3aMEYaHUSIMU;
KOMIICTCHIIUY B 1IEJIOM C(HOPMUPOBAHBI
TEOPETHUYECKOE COICPIKAHNE U MPAKTUICCKUC HABBIKH IO
JUCIATLIMHE OCBOSHBI YACTUYHO, HO TIPOOEITBI HE HOCST
Y noBnerBopu- «3» CYIIIECTBEHHOTO XapaKTepa;
TEIBHBIN (YIOBIETBOPUTENHHO) |OOJIBIIMHCTBO MPEAYCMOTPEHHBIX POTPaMMOi 00yUYCHHS
y4eOHBIX 3a]1a4 BBITIOJTHEHO, HO B HUX UMCIOTCS OLITHOKH;
KOMIIETCHIIUU C(HOPMHUPOBAHBI YACTHIHO
TEOPETUYECKOE COJICPKAaHUE U MPAKTUUCCKUE HABBIKU I10
JTUCIUTLIMHE HE OCBOCHBI;
OOJBIIMHCTBO NMPEYCMOTPEHHBIX MTPOrpaMMoii 00ydeHUs
u y4eOHBIX 3aJIaHUH TUO0 HE BBITIOIHEHO, THO0 COACPIKUT
€yOBIIETBOPH- «2»
9 rpyObie OmnOKH;
TEIBHBIN (HEYyIOBJIETBOPHUTEIHHO)
JIOTIOJIHUTENIbHASL ~ CaMOCTOsITeNlbHAsT ~ paboTa  HaA
MaTepUaioM HE TPUBOAMT K KaKOMY-JIHOO 3HAYHNMOMY
MTOBBIIIICHHUIO KAYECTBA BBHITIOJHCHHS YICOHBIX 33 JaHUI;
KOMIICTCHIIMU He C(HOPMUPOBAHBI

3. MeTtoau4yeckue MaTepHuaJibl (THIIOBbIEe KOHTPOJIbHbIE 3aJaHUs1), ONIPeAe IS IoIie NPOneAyPbI
OLICHMBAHHUS 3HAHWI, YMEHMii, HABBIKOB M (MJIH) ONbITA JeSTEJLHOCTH, XapaKTePH3YIOLHX

jransl (GOPMUPOBAHUA KOMIIETEHIIH

KoHTponbHbIe 3a1aHus, IPUMEHSIEMBIE B PAMKaX TEKYILETO U IPOMEKYTOUYHOTO KOHTPOJIS 10
JUCLUIIINHE, HOCAT YHMBEPCAJIBHBIA XapaKTep U NPELyCMaTPUBAIOT BO3MOXHOCTb KOMIUIEKCHOM
OLIEHKHU BCcero Habopa KoMmIeTeHIui, npeaycmoTpeHHsx OIl mo nucrumimnge.
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3.1. Texkyumuii KOHTPOJIb (0OTYET 1O JIA00OPATOPHBIM pPadOTaM M JMCKYCCHS)
(popmupoBanue komnerenunii OIK-1)
Temaruka, METOIMYECKHE YKa3aHMS IO BBIMOJIHEHUIO JIAOOPATOPHBIX pabOT M3IOKEHBI B

MaTepHanax, XpaHsmmxcs Ha kadenpe « IHHOBallMOHHBIE MaTepHaIbl IPUHTMETUANH Y CTPUI.

3.2 Texkymmii KOHTPOJIb (KOHTPOJIbHAsA padoTa)
(popmupoBanue komnerenunii OIK-1)

IlepBblii cemMecTp

IIpumepHbIe 3a1aHUS K KOHTPOJIbHOI padote Nel

1. Bapuantsl 3a1au:

a) B 800 r Boasl pactBopunu 200 r NaxSO4. Onpenenure maccoByto noit0 Na;SO4 B
pactBope (B %).

0) CkoJIbKO MOJb BemecTBa cocTaBisaoT 348 T KoSO4?

B) Kakue Meramibl U3 nepeyncieHHbIX BRITECHSIIOT BOJOPO U3 MOI0BOJOPOIHOM
kucnotel HI: K, Fe, Au, Ca, Ag? IlpuBenute ypaBHEHUS peakliUii B MOJIEKYJISIPHOHN U
COKpaIlleHHOH HOHHOH (opme.

r) Kaxoii 00beM mpu HOPMANIBHBIX YCIOBHUAX 3aHMMatOT 320 T kucinopoaa O2?

n) Ckonpko TuTpoB kuciaopoaa Oz (ycnoBus HOpMaTbHbIE) 00pa3yeTcs MpH pa3ioKeHUU
20 mosp H,0?

e) Xnopuz 6apus BaCly MOXXHO MOIy4nTh B3aUMOACHCTBUEM METAJUTMYECKOTO Oapusi ¢
pactBopom HCI. Hanmcath ypaBHeHHE 3TOW peakluu U paccyuTaTh 00beM Bogopoaa Ha (ycnoBus
HOpMaJIbHBIE), BBIJICIUBIIETOCS MTPU pacTBOpeHnH 274 T Gapusi.

x) Kaxoii 00bem Boopona Ho (ycinoBust HopManbHbIe) BBIASTUTCS MpH pacTBopeHuu 20 T
KaJIpIHs B coistHoi kuciaore HCI?

3) CkoJbKO rpaMMOB cynb(uaa uHKa ZnS obpa3yercs npu B3aumoxaerictsuu 130 r
IIUHKA C U30BITKOM CephI?

2. BapuaHTbl 3a1aHUIA:

a) JomucaTh 3 ypaBHEHHUs OOMEHHBIX peaKIHii, HaMCaTh UX COKPAILICHHbIE HOHHBIC
ypaBHEHHUS, pacCTaBUTh KO3()(PULIMECHTHI,

0) HammcaTh ypaBHEHHUS peakiuii, C TOMOIIbI0 KOTOPBIX MOKHO OCYIIECTBUTH LIETIOUKY
NpeBpalleHu (€CTu peakIyst MPOXOAUT B BOJHOM PacTBOPE, HEOOXOAUMO KPOME MOJIEKYJIISIPHOTO
HaNKCcaTh U COKpAIIEHHOEe HOHHOE YPaBHEHHUE); pacCTaBUTh KO UIIMEHTHI, HAIPHUMED:

Pb| — PbO| — Pb(NO3), — Pb(OH)>|.

3. BapuanTsl 3anaHuii:

a) HamnMcaTb ypaBHEHUS IEKTPOJIUTUYECKON JUCCOLMALMHI B BOJHBIX PaCTBOPAX
CJICAYIOIIMX BeIEeCTB (AaHbl HOPMYJIIBI 2-X COCTUHEHUN);

0) ompenenuTh CTENEHb OKUCICHUS KKI0TO AJIEMEHTA B CIEAYIOIIUX COSIMHEHUAX (JJaHbI
(bopMyIbl 2-X COeAMHEHUH).

4. Bormpoc Ha Temy: «TexHuka 6e301macHOCTH pabOThl B XUMUYECKOH T1abopaTopum»:
a) OcHOBHBbIE ITpaBUJIa OBEICHUS B Ta0OPATOPHH.

6) UYro 3ampemraercs AenaTh B 1a00paTopuu?

B) Kak npaBuIbHO MBITh JTA0OPATOPHYIO TOCY Ty ?

r) IlpaBuia monb30BaHUS pEaKTHBAMHU.

) Mepbl IPeI0CTOPOKHOCTHU MPU pabOTe ¢ KUCIOTAMHU U LIET0YaMH.

e) IlIpaBumna Ge3zomacHOCTH Mpu paboTe ¢ MPOOHPKaMHU.

k) IlepBas momoIIb pH OTPABICHUH.
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3) [lomorp mpu oxorax (B TOM YHCIIE U IPU OXKOTaX, BHI3BAHHBIX KOHIEHTPHUPOBAHHBIMU
pacTBOpaMu KUCIJIOT U LIEN0YEH).

u) [lepBas momoIpb Npy paHEHHH.

k) [lepBast moMoIIb IPU NOPAKEHUH HNEKTPHUECKUM TOKOM.

IIpumepHbIe 321aHUA K KOHTPOJILHOM padoTe Ne2

1. CaoiicTBa s-3neMeHTOB | rpymnimsl.

2. CaoiictBa s-3nemeHToB II rpymnmsl.

3. CaoiicTBa p-3J€MEHTOB.

4. CaoiictBa amtoMunus. [I[puMeHeHe aTIOMUHUS U €r0 COSIMHEHUH B
IIPUHTMEIUATEXHOJIOTUH.

5. CaoiictBa cBuHIA. [IpyMeHEeHNE CBUHIIA U €0 COEIMHEHUI B IPUHTMEANATEXHOJIOTUH.

6. Yro takoe amdporepHocts? [lpuBeaure npumepsl. OTBET NOATBEPAUTE YPABHEHUIMU
peakiuii B MOJIEKYJISIPHOM M COKpaIeHHON HOHHOH (opme.

7. Kakoii s-a1eMeHT siBisieTcst ampotepHbIM? [lonTBEepauTE OTBET YPAaBHEHUSMU PEaKIHiA
B MOJICKYJISIPHOM M COKpaIlleHHOH HOHHOH (opme.

8. Kak uaMensercs okucnuTeabHast akTuBHOCTH B psny F2 — Clo — Brz — > 1 yem 310
00bsCHsETCS?

9. Tlowemy HF — cnabas kucnora?

10. Kak n3mensiercs cuna kuciot B psiny HCl — HBr — HI u ¢ uem ato cBsizano?

11. Kak u3mensiercs cuna kuciot B psay HCIO, HCIOz, HCIO3, HC1O4 1 yem 310
00bsCHsETCS?

12. Kaxk nsmensercs sHeprus cBsizu O — H u cuna kucnor B psaay H2S — HaSe — HoTe?
JlaiiTe 00OBsSCHEHHS.

13. Kakas crenenb okucieHus HanOosee xapakrepHa s sucmyTa? s ceunua? Jns
tamus? [ouemy?

14. Tlouemy cTonb Gorara Xumus yriepona?

15. Yro mpencTaBisioT OO0 pacTBOPBI KPEMHUEBOW KUCIOTHI? UTO Takoe cuiukaresb?

3aoauu

1. JlonumunTe W ypaBHAWTE METOJOM MOJIYpeakUUd CIEIYIOIIHE OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH (IPUBEIEHBI 2 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH).

2. Beimajger win He BBINAJET OCaJ0K IIPU CIUBAHUU JIBYX COJIEH.
3. [IpuBenuTe npuMepbl COETUHEHUN 3JIeMEeHTa (IPUBEACH OJUH M3 S- WU P-3JIEMEHTOB), B
KOTOPBIX OH IPOSBIISET pa3/InyHbIE CTENIEHU OKUCIIeHNs. HazoBuTe 311 coeIuHEHUS.

BTopoii cemecTp

IIpumepHbIe 3a1aHNA K KOHTPOJILHOI padote Nel

1. [TpuumHBI MHOTOOOpa3Usl OPraHUYECKUX COCTUHEHUH.

2. IToHsATHE IMEKTPOOTPULATEIIBHOCTH U 3aBUCUMOCTD XapaKTepa XMMUYECKOM CBS3HU OT
3JIEKTPOOTPULATEIIBHOCTA aTOMOB.

3. IloHsATHE KOBaEHTHOMN CBs3U. THUIBI KOBAJIEHTHOM CBSI3M B MOJIEKYJIaxX: IOJIsIpHas,
HETOJISIpHAasi, TOHOPHO-AaKIENTOpHAs U CeMHUMosipHas (Mo croco0y oOpa3oBanusi). VloHHas CBSA3b.
IIpuBectu npuMepsl.

4. Tumnbl pa3peiBa KOBAJICHTHOH CBSA3M B MOJIEKYJIaX M XapakTep oOpa3yromuxcs Mmpu
9TOoM yactul. [IpuBectu npumepsl.

5. Onextpoduisl 1 HyKineodpuisl. [IpuBect mpuMepsl.

50



6. TuIbl XUMHYECKUX PEAKUUA B OPraHUYECKOW XMMUU: 3aMEILECHHUs, IPUCOCAUHEHUS,
NeperpynIupoBKY, pacIleIIeHus U oTiueIuieHus. [Ipusectu npumepsl.

7. Knaccudukanuss opraHMYeCKUX COEAMHEHHH MO CTPOCHUIO YIJIEPOIHOTO CKelera
(psnel). IlpuBectu npuMepBl.
8. Knaccudukanuss opraHm4eckux COEAMHEHHH 10 (YHKIMOHAIBHBIM TIpyIIam
(xmaccer). [IpuBecTu mpuMepsl.
9. BaneHTHOCTB U THUITBI THOPUIN3AIIUN ATOMA YTJIepoia B OPraHUUECKUX COCTMHEHUSAX
(sp?, sp?, sp ) Ha npUMepe MeTaHa, STUJIEHA U alleTUIIEHA.
10.  VYkaxkwure TUIBI THOPHIU3AIMH ATOMOB YIJIEPO/Ia U YIIIbI MEXKTY G-CBSI35IMH, HA30BUTE
coenuHenus no [UPAC:
H
H—C=C—H oeTe
H
11. Vkaxure TUIBl XUMUYECKUX CBA3CH B MOJIEKyJax. PaccraBbTe 3apsibl y aTOMOB:
1eJbIe WIIM YacTUYHBIC (0-; O+)
H
H—N—H |Br H,C—CH,
H
ANKaHbI
1. Omnpenenenue kiacca, oomas Gpopmyiia, rOMOJIOTHYECKUN PAI.
2. N3omepus u HOMeHKarypa ankaHos. [Ipusectu npumepsl. I[lepBuyHbie, BTOpUYHBIE
U TPETUYHBIE aTOMBI yIIIEpoAa.
3. CriocoObI oryueHust ajJKaHoOB (TPOMBIIUICHHBIE U Ta00paTOPHEIE).
4. Peaknmm  3amerneHust JUIs  aJKaHOB  (TaJOreHUpOBaHHE, CyJIb(OOKHCICHHUE,
HutpoBanue). [Ipumepsl. [lopsiiok 3aMenieHns aTOMOB BOJOPO/A.
5. MexaHu3M peakliiy 3aMeLeHHs 1715 AJIKaHOB Ha IPUMEpE XJIOPUPOBaHUS MPOIMaHa.
6. Peakuuu paciuenieHys aTkaHoB: OKUCIIUTENbHAS JECTPYKLHUS U TOPEHHUE.
7. Peakuuu pacuieruieHus: ajJkaHOB: KPEKUHI Ha IpUMepe neHTaHa. KakoB MexaHu3m
9TOU peaKkuu?
8. Hanumwure nens npeBpallleHud, HaA306ume VCXOJHOE COECIUHEHHE U TPOAYKTHI
peaKuuii:
H, Br,
CHf=C—CH; CH; ——> = ——= .7
Ni, Pt hv
CH

3

B ankane ormMeThTe epBUYHBIC, BTOPUYHBIE M TPETUYHBIE aTOMBI yriiepoaa. Kak usmensercs
PEaKIMOHHAsl CIIOCOOHOCTh AJKAaHOB B PEAKLMAX 3aMELICHUS TPH TEpexojie OT IMEPBHYHOTO K
TPETUYHOMY aToMy yriepona?

9. Hanwumure uens npeBpamnieHui, Hazoeume npooyKmvl peakiyii:
0 NaOH Br, Na 2

CH;—CH; CHz C_ N cnnaen. hv
a
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10. Hanwumure uens npeBpaiieHui, Hazoeume npooyKmsl peakiyii:

Cl, Na KDEKUHT

CH;CH, h—v> - T T

AJIKEHBI

1. Omnpenenenue kiacca, oomas Gpopmyiia, rOMOJIOTUYECKUN PAI.

2. N3omepus u HOMEHKIIaTypa ajJkeHoB. [IpuBecTu npuMepsl.

3. CriocoObl MOMy4eHHus aJKeHOB (MPOMBILIUIEHHBIE M JlaboparopHbie) IIpaBumiio
3aiireBa.

4. DJEKTPOHHOE CTPOCHHE aTOMA YIJIEPOa B aIKEHAX Ha MPUMEPE MOJICKYJIbI STHIICHA:

rUOpUIN3AIHsT AaTOMOB YIJTIEPO/Ia, YIIIbl MEXIY G-CBSI3SIMH.

3. Peakuun npucoeaHeHus K aJlKeHaM: THIPUPOBAHKE, TaJIOTEHUPOBAHUE, TUAPOIIU3.
IIpaBmino MapkoBHukoBa (mpucoenuHenne HX k HecuMMmeTpuyHBIM ankeHaM). Peakuus
MIOJIMIIPUCOEIUHEHUS JUIsl AJIKCHOB. PavikanbHbIi MEXaHU3M PEAKLUU [TOJIMMEPU3ALUU HA IIPUMEPE

MMoJIMMEpHU3allu IpOIICHA.

6. Peakiuu okucleHHs aNKEHOB (MSTKOTO, >KECTKOTO W OKHCJIEHHUS KHUCJIOPOJIOM
Bo3ayxa). [Ipumepsl.
7. Hanumure uens npeBpaiieHuil, Hazoeume npooyKmaul peakyuii:
Br, NaOH, BozH. H,SO, MOJTMMEPHU3ALIASL
CH,-CH,-CH, — ... —_— ... _ -
j 0 L e L
hn NaBr to, HZO
I'te cnoab3yroT NOIy4YeHHBIN oaumep?
8. Hanumure uens npeBpaiieHuil, Hazoeume npooyKmaul peakyuii:
Br, NaOH, sonn. H,SO, TIONMEPH3aIIHS
CH,-CH,-CH, — ... —_—..... - "
-NaBI’ to e
hn ' "H,0

VYKaxuTe UCIOJIb30BaHUE MOJYYSCHHOTO MOJIMMEpPa B TIOIUTpaduu U yIIaKOBKE.

J/lueHoBbIE YIJI€BOJOPO/IbI (ATKATHEHbI)

1. JlueHoBbIE  YIJIEBOAOPOABL: €  CONPSDKEHHBIMHM,  KyMYJIHMpPOBaHHBIMH U
M30JIMPOBAHHBIMH JIBOMHBIMH CBSI3IMH. OCOOEHHOCTH CTPOCHHS COMNPSIKEHHBIX JAUEHOB, 3(p(deKT
COTIPSIKEHMUS.

2. Oco0eHHOCTH XMUMHYECKHX CBOMCTB COIPSOKCHHBIX JueHOB. Peakrus Jlunbca-
Anpaepa A AMEHOBBIX YIIIEBOJOPOIOB.

3. [Honmyuyenue kayuykoB u pe3uH. [Ipumenenue B noaurpaduu.

4. N3 wmerana (uepe3 aueTWIEH) IOJNYYUTE XJIOPONPEHOBBIM KayudyK. YKaXuTe
HCTOJIb30BAHUE KayIyKOB B IMONUTPAPUH.

AJNKUHBI

1. Omnpenenenue kiacca, oomas Gopmyiia, rOMOJIOTHYECKUN PAI.

2. N3omepus 1 HOMEHKIIAaTypa aJKUHOB. [IpuBecTu npumepsl.

3. CriocoObl monydeHusi arerwieHa (MUpPOJIM3 METaHa W 3TaHa, TUAPOIU3 KapOuma
KaJlbplUsl) M €ro TOMOJIOTOB (IEruAporajloreHMpOBaHHE BULMHAIBHBIX W TE€MUHAJIBHBIX
JUTajJoreHIPON3BOIHBIX, B3aMMOJECTBHE aleTUJICHU/I0B c raJIOreHIIPON3BOIHBIMU
yTJI€BOJOPO/IOB).
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4. DJEKTPOHHOE CTPOCHUE MOJICKYJIbI alleTuieHa (ruOpuau3aus aTOMOB yriepoja,
YTJIbl MEXY G-CBSI3IMU, T-CBS3H).

3. Peakuun mnpucoegMHEeHUs U1 QJIKUHOB: TUAPUPOBAaHUE, TaJOT€HUPOBAHUE,
TUAPOJIN3, B3aUMOJICICTBUE c YKCYCHOH u LIUAHUCTOBOAOPOIHON KHUCJI0TaMHU,
TUAPOTAIOTCHUPOBAHKE, JUMEPHU3alus U TpuMmepusauus. Peaknuu 3aMeleHusl A aJIKUHOB C
00pa3oBaHUEM AlleTUIICHUIOB METAJLIOB.

6. Hanumure uens npeBpaiieHuil, Hazoéume TUTIBI XUMUYECKUX PEAKINI U npoOyKmbl
peaKkuuii:
Br, NaOH HOH

CH,=CH-CH, — ... ——= . o e

CIUPTOB. Hg
['me ucnonb3yercst MOTyYEHHOE COSJMHEHUE B ronurpapuun?
ApoMaTHyecKHe yrijieBo0poJbl (apeHbl)
1. Crpoenue 6en3ona. Kpurepun apoMaTn4HOCTH.
2. Knaccudukanus apomarudeckux coennHeHuid. [IpuBectu npumepsl.
3. Crioco6b1 HOJTyYEHUs OeHzouna (LMKIOTpUMEpHU3aLUs aleTUIICHA,

[IUKIIOICTHUIPOTECHU3AIUST AIKAHOB, CIUIABIICHUE COJEe OCH30MHON KHCIOTHI CO MIENOYbI0) H €ro
TOMOJIOTOB (QJIKHIIMpOBaHKE OeH3011a, peakius Bropia).

4. Peakuuu 3amenieHuss i apOMATUYECKUX  COEAMHEHUM: TrajJoreHHpOBaHUE,
cyns(hUpoBaHKe, HUITPOBAHUE, aJKuIpoBaHue. [IpaBuia opueHTaIuu B apOMAaTHYECKOM SIIpe.
5. Peaknuu okuciIeHHsI TOMOJIOTOB O€H30JI1a.
6. Hanwumure uens npeBpamnieHui, Hazoeume npooyKmsl peakiiyii:
14000c  UMKJIOTpHMED. CH,-Br H,SO, [O]
e T e FeCl, ... o e e 9

1. Yxaxure TUMBI THOPUIM3AIMKA aTOMOB YIJIEPOJa M YTl MEXAY O-CBS3SIMH, HA308Ume
coequuenue (OI1K-3):
H,C—C=C—C=C—CH,
H H
2. Hanmire nens NpeBpalieHuil, Ha3068ume TUIbl XUMUUECKUX PEAKLIMI U ITPOLYKTHI peakLuil
(OIIK-1):

- HOH
14000 C NaNH, CI-CH, H,
4 T e S —_— ..., ——— > ... —>
NH3 BOJIH. H92+ N|

YKaKHTE UCTIONH30BaHIE B MOJMIPad)uu KOHSUHOTO MPOTYKTa PEaKIIUH.
3. Hanumure uens npespanieHuil, hazoeume npodykmaut peakyuii (OIIK-1):

1400° C uuknorpumepus.  CH, - CH, - Br Br, NaOH TOJMMEpU3aLus
CH4 ...... > ... > ... >
FeCl, Vb CIIHPTOB.

I'ie ucnomnp3yroT, B TOM 4UCIIE, B MOJUIPaduu NoIydeHHbIH noaumep?
IIpumepHbIe 3a1aHUA K KOHTPOJILHOM padoTe Ne2
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CnupTbl

1. Omnpenenenue kiacca, HOMEHKIATypa U u3omepus cnuptoB. IIpuBectu mpumepsl.

2. Knaccudukanus cnupros. HomeHknaTypa ciupToB (HACBHIIIICHHBIX U HEHACBIIIICHHBIX,
MHOroaToMHbIX). [Ipumepsl.

3. Bopoponnass cBsizp B cnuprax (mpupona, ycioBus oOpazoBanus). Ilouemy
T xuneHust CHUPTOB BHILIE, YUEM Y ATKAHOB U TAJOT'€HIIPOU3BOIHBIX OJIM3KON MOJIEKYJIIPHON Macchl?

4. CriocoObl TOMyYeHUs CHHPTOB: THAPOIHM3 AJIKEHOB M TaJOT€HIPOM3BOJIHBIX
yIJIEBOAOPOIOB, THIPUPOBAHUE OKCOCOCIMHEHUH, (epMeHTaTUBHOE OpOXKEHHE YTJIeBOOB.
IIpumepsl.

3. XUMHYECKHE CBOICTBA CHUPTOB: peakUuu, MUAyLIMe ¢ paspbiBoM cBsazu O — H
(KHCTIOTHBIE CBOMCTBA, PEAKLINU ANKHIUPOBAHHS C ITOJyYEHUEM MPOCTHIX A3PUPOB M allUIMPOBAHUS
C MOJIy4Y€HHEM CII0XKHBIX 3¢upoB). [IpuBecTr mpumMepsl.

6. Peakuuu, uaymue ¢ ormervienneM OH-rpynnsl B cniuprax (B3aumopeiictsue ¢ HCI
ra3., NHsz, obpazoBanue npoctsix 3¢pupo). [IpuBectu mpumepsi.

7. OxucneHue NepBUYHBIX U BTOPUYHBIX cIUPTOB. [Ipumepsl.

8. [lonyuenne naBcaHa TOJMKOHACHCAIIMEH JITHJIEHIVIMKOJAA C TepedraneBoit
KHUCJIOTOM.

9. I'iMuepuH: noiaydeHre ¥ NPpUMeHeHHe B OTUTrpaguu riau@raaeBbIX OJUTOMEPOB-
nonmudGupoB  (aTKUAHBIX cMmoi). Kakas xumudeckas peakius Ha3bIBaeTCs  peaKIHel
MOJINKOHAEHCAUN?

10.  ®eHoJbI, MHOTOATOMHBIE (heHOIBI ¥ HadTONBl. [IprBecTH mpuMepHI.

11.  Tlomyuyenue (eHOJIOB: CIIIABICHUEM COJIEH CYIb(OKUCIOT CO LIETOYaMH, IIETOYHBIM
THJIPOJIM30M apOMAaTHUYECKUX raJOr€HIIPOU3BOIHBIX YIIEBOIOPOIOB.

12.  Kucnornsle cBoiicTBa (heHomn0B. [IpuBecTr mpuMepsl peakiuii.

13.  Peakuuu 57eKTpOQHUIBHOTO 3aMeIleHUs Uit  (DEHOJIOB:  TraJloreHUpPOBAHMUE,
cyib(pHupoBaHUe, HUTpOBaHKE, ankuwinposanue (rpynna OH — opuentant 1 poxa).

14.  TlomyuyeHue U npuMeHeHHUe B MOJUTpaduu GpeHonpopManbIeruIHbBIX OJTUTOMEPOB.

KounTtposabHblie 3a1aun
1. CpaBHHUTE KHCIOTHBIE CBOMCTBA OJIHOATOMHBIX, MHOTOATOMHBIX CIIUPTOB U (PEHOJIOB.
IIpuBenuTe CXEMBI COOTBETCTBYIOLIUX PEAKIIUN.
[Tonyunre neHTaHon-2 U3 NeHTaHona-1.
[Tonmyunte AMATHIIOBBIN 3¢pup U3 MeTaHa (Yepe3 aleTHIICH).
[Tonmyunrte 3-MeTHINIEHTAHO-3 U3 2-0pOM-3-METUIINEHTaHA.

wkh e

[Tosyunrte u3 nponeHa aeToH (IIPONaHoH).

6. Ilomyuure Oyranon-2 u3 1,1-quOpomOytana. Ilomyunre u3 MeTaHa (depe3 aleTHIICH)
METOKCHOEH3011.

7. Tlomyuute U3 MeTaHa 3TOKCUOEH30I (heHeToN).

8. Ilomyuurte U3 MeTaHa (4epe3 alleTUICeH) O- U N-(PEeHOICYTb(POKUCIOTHI.

9. Hamummute crpykrypHyto (opmyny coenunenuss C4HgO, ecnm oHO obecuBeunBaer
OpOMHYIO BOJy, pearupyer ¢ METaJLTNYEeCKUM HATPUEM C BBIJICIIEHUEM BOJOPO/Ia, a IIPH OCTOPOKHOM
OKHCIIeHUH 00pasyeT 3-OyreHainb. [IpuBeinTe cXeMbl YKa3aHHBIX PEaKIIH.

10. Coenunenne C3;HgO2 pearupyer ¢ HaTpueM; TMIPOKCHIOM HATpHsl; a C TUAPOKCHUIOM
menu (1) oOpa3yer cuHuit pacTBOp. YCTAHOBUTE €T0 CTPOCHUE U HAMMIITUTE CXEMBI PEAKITUH.

AJIbIerubl M KETOHBI (OKCOCOCTHHEHHUS)
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1. Oxcocoenunenus. Omnpenenenue kiaacca. Mi3oMepus 1 HOMEHKIIaTypa ajlbAETHI0B U
KETOHOB, B TOM YHCJI€ HEHACHIIIEHHBIX U apoMaTuieckux. [IpuBecTu nmpumepsi.

2. [TonyueHne okcocOeAMHEHNI: OKUCIEHUEM CIIUPTOB, uponu3oM Ca- nuinn Mg-coneit
KapOOHOBBIX KUCIIOT, TUAPOIU3OM F'€MUHAIBHBIX TUTAJIOT€HITPON3BOIHBIX.

3. Peakuun HykI€0(UIBHOTO MPUCOEAMHEHUS IJIs1 OKCOCOSAMHEHHH: THAPHUpPOBAHUE,
peakiys ¢ HMaHUCTOBOJIOPOJHOM KUCIOTOM, B3aUMOJAECUCTBHUE CO criupTaMu. [IpuBectu npumepsl.

4. HuknoTpuMepusanus 1 MoJIMMepU3alius ajabAerI0B Ha ipuMepe popMalbaeruia.

3. Oxucnenue anpaerunos. [Ipumepsr.

6. Hanumure i 3-meTunOyTaHamis peakiium:

a) C METaHOJIOM;

0) ¢ IMaHUCTOBOIOPOAHON KHUCIOTOM;

B) PEaKLMIO TPUMEPU3ALIUH.

6. IIlpMeHeHne OKCOCOeAMHEHHH B OTUTpaduu.
KounTtposabHblie 3a1aun

1. [Tosnyuure u3 mporeHa aneToH (MPOMaHoH).
2. [losnyuure aneToH u3 nmpomnaxosna-1.
3. Hanumure ctpyktypHyto ¢opmyiny coenunenusi CoHgO, ecau oHO maeT peakiuio

cepeOpsHOTO 3epkajia, obeclBeYMBAeT OpPOMHYIO BOIY, a NPH OKHCIECHHH XPOMOBOW CMECHIO
oOpa3zyer OeH30iHYI0 KHCI0TY. CXEeMBI peakiui.

4. Hanumure ctpykTtypHyto ¢gopmyny coenunHenus CsHgO, xoTtopoe maer peakiuio
cepeOpsSHOro 3epKana, a IMpU OKUCIEHHUH XPOMOBOM CMechbio oOpasyer TepedraneByio KHCIOTY.
IIpuBenuTe CXEMBI pEaKLIUA.

3. Hanumure peakuuu 3-metundyTaHoHa-2:

a) C [IMaHUCTOBOJIOPOIHOM KUCIOTOM;

0) ¢ 3TaHOJIOM (B KHCIIOTHOH Cpene).

KapGoHoBbIe KHCJI0TBI

1. Omnpenenenue knacca. Kinmaccudukanus (1o TUmy yrieBOAOPOAHOTO pajuKaia U Io
KOJINYECTBY KapOOKCHIIBbHBIX TpyIn). [Ipumepsr.

2. Homenknarypa kapOOHOBBIX KHCIOT, WX KHCJOTHBIX M alWJIbHBIX OCTAaTKOB.
IIpumepsl.

3. Crioco6b1  monmyuyeHHss KapOOHOBBIX KHCJIOT: OKHCJICHHEM aJKEHOB, CIIMPTOB,

aNbJAETUA0B; THUAPOIU30M TPUTAIOTE€HIIPOU3BOJHBIX YTIIE€BOJOPOAOB; THIPOJIU30M IMPOU3BOIHBIX
KapOOHOBBIX KUCIIOT (CIOKHBIX 23(PUPOB, AMHJIOB, HUITPUIIOB, aHTUPUJIOB, TAIIOTCHAHTHUIPUIOB).

4. XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHCIIOT: KMCJIOTHBIE CBOicTBa (0Opa3oBaHue
CoJiei MeTaJIOB, aMMOHUWHBIX COJIEH, B3aUMOIeHCTBUE C OMKapOOHATAMMU).

3. O6pa3zoBaHue MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT: FAIOTCHAHTHIPUIOB, aHTHIPHJIOB,
CJIO’KHBIX 3()MPOB, aMUJIOB (TIEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX ), HUTPUIIOB.

6. JlexkapOOoKCHITMPOBAaHUE COJIEH KapOOHOBBIX KUCIIOT (CM. TeMy «AJKaHb»). [IpuMepsl.

7. 0., 3-HeHaChIIIeHHbIE KAPOOHOBBIE KUCIOTHI (aKPUIIOBasi, METAKPUIIOBAst, COPOMHOBAS ).

8. CrnoxHble 3(Upbl aKpUIOBOKH M METaKpUIOBOM KucioT. [lomyyeHne u mpuMeHeHne

METHJIMETAaKpUIIaTa, B TOM YHCJIE, B CO3JaHUU (POTOOTBEPKAAEMBIX KOMITO3UIIUH.

9. [onmyuenue kpacureneit — peHopranenHa u giryopecuenHa.

KounTtposabHblie 3a1aun

1. [Monmyuure N,N-mumerundopmamun (JMDPA) u3 merana (MOIydyuTh MYpaBbHHYIO
KHCJIOTY) U JMMETUIIaMUHA.

55



2. [Honyuure N,N-mumerunaneramuy (JIMAA) u3 Merana (uepe3 aleTUICH MOIyYUTh
YKCYCHYIO KHCIIOTY) U JUMETUIIaMHUHA.

3. [onmyuute ¢raneBplii aHrUAPUI U (EHON U3 MeTaHa (Yepe3 aleTWiIeH), U Jaiee —
¢denondranenn.
4. [Tomyuute 3 MeTaHa (yepe3 aleTUICH) Pe30PUMH U (TaJIEBBIA aHTHIPUI U Jlasee —

¢nyopecuenn. K kakomy kiaccy kpacuteneil oH OTHOCUTCS?

5. [TonyuuTe u3 Metana (yepe3 aleTuiIeH):

a) XJIOPUCTHIN alleTHI,

0) sTUIaneTaT;

B) allETOHUTPHUIL.

6. [TonyuuTe >THIIIPONIAHOAT UCXOAS U3 METaHa (Uepe3 alleTHIICH).

7. Hanumure ypaBHeHUs ruapoInsa:

a) MeTHWJIaIeTara,

0) HuTpHia 3-MeTUI0yTaHOBOM KHCIIOTHI,

B) aMu/ia IPONAHOBOM KHUCIIOTHI.

8. [Momyuute n3 Metana xja0pohopM U Jajiee —MypaBbHHYIO KUCIOTY U €€ aMUJ.

9. VYcranosure crpoenue coequHeHus CsHgOz, ecim oHO pearupyer ¢ BOIHBIM
pacTBOopoM OuMKapOOHaTa HAaTpUs C BBIJCICHHEM Trasa, a MpH CIUIABICHUH CO IIEN0YbI0 00pasyer
nponad. Hanummure cxemsl peakiui.

10.  VYcranoBute crpoenue coenuHeHuss C4HgO2, ecnm oHO He pearupyeT C BOJHBIM
pacTBopoM OuKapOOHaTa HaTpusi C BBLACICHMEM Ta3za, a MpH KHUCIOTHOM THAPONU3E 00pasyer
coequHeHnss CoHeO u C2H4O2, KOTOpPBIE JIETKO pearupyroT ¢ HATPUEM C BBIAEIEHHEM BOJOPOJA.
Hanummure cxeMbl peakiui.

Kupsl

1. Obmas ¢opmyna. CoctaB U (U3NUECKUE CBONCTBA KUPOB PACTUTEIBHOTO U
KUBOTHOT'O IIPOUCXOXKICHUS.

2. OCOOEHHOCTH )KUPHBIX KUCIIOT.

3. BBHICHIXAIOINE, HOMYBBICHIXAIONIME U HEBBICHIXAIOMME Macia. VoaHoe umcio
KaK XapaKTEpUCTUKA CTEIIEHH HEHACBIILIEHHOCTH Macia.

4. Onuel 1 ux ucnonb3oBanue B noaurpaguu. CUKKaTUBBL.

5. HacpimieHHble 1 HEHACBHIIIIEHHBIE )KUPHBIE KUCIIOTHI.

6. AJNKHUIHBIE CMOJIBI, MOAU(DUIIMPOBAHHbBIE PACTUTEIbHBIMU Maciamu. C Kakoi
LEJIBIO TPOBOUTCS MOI00HAs MOAU(DUKALIUS aTKUIHBIX CMOJI?

7. [[{esro4HOM TUAPOIIN3 U TUAPUPOBAHUE )KUPOB. [IpOMBIIIIIEHHOE 3HAYEHUE ITUX
peaKuui.

8. Msbita U netepreHThl. MexaHu3Mm MoroImero aeicTBus Mbuta. OObsiCHEHHE

OTCYTCTBHUE MOIOLIErO IEUCTBUS MbLIA B <GKECTKOW» BOJIE.
YraeBoabl. VicTounuky nonyueHus, kiaccuduxarus (IpUBECTH MPUMEPHI).

1. CrpoeHre MOHOCAaXapHJIOB Ha NpUMEpe IIIIOKO3bI U (pyKTO3bl. DOpMYIIBI
®umepa u Xeyopca.
2. SIBieHUe IUKJIO-IETTHOW TAayTOMEPUU Ha TNPUMEpE TIIIOKO3bI U (PPYKTO3BI.

[uknodypaHo3bl ¥ MUKIONHPaHO3bl. PU3NUYECKHE CBOWCTBA MOHOCAXapH/IOB.

3. XVMHYECKHE CBOMCTBA MOHOCAXapHJIOB (HAa MpPUMEpPE INIFOKO3bI): OKHUCIEHHE
(MATKO€ ¥ KECcTKoe), 00pa3oBaHNE MEIHOTO KOMIUIEKCa, 00pa30BaHUE TITMKO3HUIOB, IPOCTHIX
U CIoXHBIX 3¢upoB. [lpuBenuTe cXeMbl peakiHii TIIOKO3bI C METAaHOJOM, XJOPHCTHIM
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MCTUJIOM, YKCYCHBIM aHIUAPUAOM, THUAPOKCHUIOM  KaJlbLUs. Hazosute MOJIYUCHHBIC

COEIMHEHMUS.

4. Hucaxapunpl. ['muko3uaHas cBsA3p B Aucaxapujax. BoccraHaBiMBaromue u
HEBOCCTaHaBJIMBarOLMe aucaxapusl. [Ipumeps.

3. Kpaxman. CocraB kpaxmaja W CTPOEHME aMUJIO3bl M aMMJIONEKTHHA.
HangmonexynspHas CTpyKTypa aMHIIO3bl U KJIATPaThI.

6. Hemmonosza. CTpoeHre MakpoOMOJIEKYJI, HAIMOJIEKYJIsIpHas CTpykTypa. Ilouemy
MEXaHMUYECKHE CBOMCTBA LIEJUIIOJIO3bl OTJINYAOTCS OT MEXAHUYECKUX CBOMCTB Kpaxmaia?

7. Hurparts! nemnronossl. [lonydenne u npuMeHeHHe.

8. AneraTsl 1em0103bl1. [lonyuenue u npumMeHeHue.

9. [Ipocteie >dupsr nemmono3sr (Atranentono3a u Na-KMII). Tlonyuenue u

PUMEHEHHE, B TOM YHUCIIE, B TOJUTPAPHH.
A3zoTcoaepakamue OpraHnvyeckKue COCIMHEeHUS: aMHHBI, HUTPUJIBI,
HUTPOCOEeIUHEHHsl, H3ouMaHaThl. [IpuBenuTe MpUMepsl, YKKUTE THOPUIN3ALUIO0 aTOMOB

azoTa.

AMMHHBI

1. Knaccudukanus. Homenknatypa u usomepus aMiuHOB. [IpuBecTr mpumepsl.

2. [Touemy T xuneHuss aMMHOB BBIIIE, YEM TaJOTEHIPOU3BOAHBIX, HO HUXKE, YEM
CIHUPTOB OIU3KOM MOJIEKYJISIPHOIM Macchl?

3. ®usnyeckue cBoiictBa aMuHOB. Kak n3mensierca T kurneHus npu nepexone ot
NEPBUYHBIX K TPETUYHBIM aMHUHAM OJTU3KOI MOJIEKYJIAPHON Macchl?

4. Crioco0bI oTy4YeHNs aMUHOB: PEAKIIMK BOCCTAHOBIICHUS, PEAKLIMHU 3aMEIICHNUS,
cunres ['opmana.

3. OcHOBHBIE CBOICTBa aMUHOB (00BSICHEHHE OCHOBHOCTH, pH BOJHBIX pacTBOPOB,
oOpa3oBaHme coeit).

6. Kak m3MeHsieTcs OCHOBHOCTh IIPH NEPEXOJE OT IMEPBUYHBIX K TPETHUHBIM
amMuHam?

7. ANKWIMpOBaHME M AaIIMpOBaHME aMHMHOB. [loslyueHne M mNpuMEHEHHE

[I0JINaMUOB (Ha mpuMepe nosurnamuaa-6,6).

8. B3anMopelicTBie NEpPBUYHBIX, BTOPHUYHBIX M TPETHYHBIX alU(paTHYECKHX
apoOMaTHYECKUX aMUHOB C a30THCTON KUCIIOTOM.

KounTtposabHblie 3a1aun

1. YcranoBure crpoenue coeauHenuss CsHoN, ecnmu ono ¢ pactBopom HCI
obpasyer coequHenrne C3HioNCl; ¢ CH3Br (B n30biTke ammuaka) — coequaenne C4HiiN, a ¢
azotucroi kucnoroil (HNO2) — Hurpo3oamun. IIpuBectr cxeMbl yKkazaHHBIX pEaKLIUM.

2. YcranoBure crpoeHue apomaruueckoro coeauHeHus CgHiiN, ecim oHo ¢
pactBopom HCI obpasyer coenunenne CsHioNCl, ¢ CH3Br — coenunenne CoH14NBr, HO He
pearupyer ¢ yKCyCHbIM aHIMApUAOM. CXeMbl peakIHii.

3. YcranoBure crpykrypHyto Qopmyny coeamnenus CsHoN, ecnm oHO ¢
pactBopom CH3Br o6pasyer coenunenue CgHiiN, ¢ ykcycubim anruapuaom CoHiiNO, a ¢
a30TUCTOMN KUCI0TOM N-HUTpOo30aMuH. [IpuBeCTH CXEMBI pEaKLUN.

4. YcranoBure crpoenue coeauHenuss CsHoN, ecnmu ono ¢ pactBopom HCI
obpasyet coequnenue C3Hi1oNCl, a ¢ a3oTuctoii kucnoroii — nzonponanoi. CxemMbl peakuui.
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3. [IpuBenure cTpykTypHble (opmynsl Bcex uzomepoB amuHOB C3HoN u
pacIoyIOKUTEe WX B TOPSJIKE BO3PACTaHUsI OCHOBHBIX CBOMCTB B Ta3oBoil (aze. OObsIcHUTE
U3MEHEHNE OCHOBHOCTH.

6. [IpuBeanTe peakiuu aHWIMHA C A30THCTON KUCIOTOH, OpoMOM (B BOJHOM
cpene), OpOMUCTBHIM METHIIOM (B U30BITKE aMMHAKa), YKCYCHBIM aHTUPUJIOM.

Coun 1nazonust

1. [TonyueHue cosell 1Ma30HUs peakuel JMa30THPOBAHHU.

2. XVMHYECKUE CBOMCTBA COJIEN Ma30HUs (pa3iokKeHUe Ipyu HarpeBaHuu u Y O-
00JIy4eHUH, PeaKIUs a30COUETaHMSL. ).

3. Jnazorumnus.

A3ocoeIMHEHHSA

1. Kpacurenu, nMrMeHTsl, KpacouHsle jJaku. [IpuBectu npumMepsl.

2. KucnorHple M OCHOBHBIE KpacuTeld. MeXaHU3M 3aKpeIUIeHHs OCHOBHBIX

KpacuTellel Ha OKpalllMBaeMON MOBEPXHOCTH (Ha BOJIOKHax IIepcTH). BoccraHoBieHue
a30COEMHEHUH U JIEUKOOCHOBAHHS.

3. [Tomyuute Ouc-a30KpacuTeNb HAa OCHOBE COJNM  JHMA30HUS, IOJy4YECHHOH
B3aUMOJIeHCTBHEM Ouc(m-aMHHO(pEHUI)METaHa C a30THCTOM KUCIOTOH B MPUCYTCTBUU COJISTHOU
KHCJIOTHI, U (peHOJIa B KAYECTBE a30COCTABISIOICH.

4. Hamumure nens npespamieHuil, Hazoeume NPOLYKTHI PEAKLMM, YKAXKHUTE KIIACChI
IIOJIyYEHHBIX OPraHUYECKUX COCAVUHECHUM:

1400°C LUKJIOTpEMED. HNO,, [H] HNO, Vb
CH, —— ... - - . - _— .7
H,SO,, HCI

AMHMHOKHCJIOTBI

1. OcHoBHBIE mpencTaBUTeNnd. LIBUTTEp-MOH ©  (GOPMBI  CYIIECTBOBAHUS
aMUHOKHCJIOT B 3aBUCUMOCTH OT pH cpenpbl.

2. [ToBenenwue o, 3, y-aMMHOKHUCIIOT IIPU HArPEBaHUU.

3. [Tonyunre kanpoH (noauamua-6) U3 e- KanposakTama.

MN3oumnanarsl

1. Omnpenenenne kiacca. [lpumepsl anupaTHUEeCKUX U apOMATHUYECKUX
M301IMaHATOB.

2. XVMMUYECKHME  CBOMCTBA  H30LMAHATOB  (peakUWU  TNPUCOECTUHEHMS):

B3alMO/JIEICTBUE C BOAOM, IEPBUYHBIMA AMUHAMHU, CIIUPTAMH.

3. [Honmyuenue MOJINYPETAaHOB Ha npumepe B3aUMOJICCTBHS
reKCaMeTWICHAUU30MaHaTa W JAWATWIEHINIMKOISA. KakoB MexaHu3Mm »3ToM peakuuu?
IIpuMeHeHue oIy pETaHOB.

KonTtposabHblie 3a1aun

1. Hanummure peakiuy M-TOJMIM30LMAaHATa C BOAOMW; C 3TAHOJIOM; C THJIAMUHOM.

2. Hamumwure  cxeMy — mojydyeHuss — MOJMYpeTaHa HAa  OCHOBE  ILIT-
au(eHnIMeTaH IMU301MaHaTa U STUIICHTJTUKOIS.

3. [Momyuute M-Tonunu3onuaHar U3 6eHsona u GocreHa.

Tperuii cemecTp
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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.

IIpumepHbIe BONPOCHI K NMCbMEHHO KOHTPOJILHOH padoTte Nel

Cucrema. M3onupoBaHHas, 3aKpbITas U OTKPBITAsi CHCTEMBI.

@a3a. ['ereporenHas ¥ TOMOT€HHAasi CUCTEMBI.

CBoiicTBa M NapamMeTpbl CUCTEMBI. DKCTEHCUBHBIE U MHTEHCHUBHBIE NapameTpsl. [loHsaTue o
nporecce. Kinaccuduxanus npoeccos.

PaBHOBecHOE M cTallMOHAPHOE COCTOSIHUS cUCTeMbl. KBasucraruueckue (paBHOBECHbBIE) U
00paTUMBIE MPOLIECCHI.

Tennora u pa6ora. [IpyHIMT SKBUBaJIEHTHOCTH TETIJIOTHI U paOOTHI.

HyneBoii 3aK0OH TEpPMOIUHAMUKHU.

TepMoanHaMuyeckas IIKajla TEMIEPATyphI.

Bnyrtpennss sHeprus. IlepBslii 3aK0H TEPMOJUHAMHUKHU.

TemoTta U30XOpHOTO U U300aPHOTO MPOLECCOB. DHTAJBIIHA.

. TermoBo#t »dexT xuMudyeckoi peaknuu. Terora oOpa3oBaHMA M TEIJIOTAa CrOPAHUS

BerecTBa. 3akoH [ ecca. Cnenctsus u3 3akona ['ecca.

. TemnoeMKocThb BCIICCTBA. Cpe,Z[HHH, HUCTHHHAdA, YACJIbHAA U MOJIIpHAasd TCIUIOCMKOCTH.

TennoeMKOCTh PU MOCTOSIHHOM 00BEME U MPH ITOCTOSIHHOM JIaBJICHUH.

3aBUCUMOCTH TETIOBOTO 3(dekTa peaknuu ot Temneparypsl. 3akoH Kupxrodda.

Bropoii 3ak0H TepMOAMHAMUKH. DHTPOIIHS.

CraTucTueckoe TOJIKOBAaHME BTOPOrO 3aKOHAa TEPMOAMHAMUKH. YpaBHeHHE boiblMaHa.
TepmoauHamuueckast BepossTHOCTh. [loctosHHas bosbiimana

ITocrynar I1nanka. Pacuer sHTpomnuu.

XapakrepucTuieckue GyHKINU U eCTECTBEHHBIC TIEPEMEHHBIE.

Oueprus ['m66ca. Dueprus ['enpMromnsiia.

YcnoBus caMOIIPOU3BOJIBHOTO IIPOTEKAHUS IIPOLIECCOB U TEPMOAUHAMUYECKOIO PABHOBECHS
B 3aKpeITo cucreMe pu V, T = const.

YcnoBus caMOIIPOU3BOJIBHOTO IIPOTEKAHUS IIPOLIECCOB U TEPMOAUHAMUYECKOIO PABHOBECHS
B 3aKpBITOM cucTeMe pu p, T = const.

3aBucumocTs dHepruu [ubbca wm »Heprum [enpMronpiia OT TemmepaTyphl. Y paBHEHUE
I'u66ca-I'enbmromnspIia.

OTKpBITBIE CUCTEMBI. XMUMUYECKHUN TOTEHLIHAI.

WneanbHble pacTBOpHL. 3akoH Pays.

[TonoxxurenpHbIE U OTPULIATEIbHBIE OTKJIIOHEHMSI OT 3aKOHa Payis.

WneanbHble MpenenbHo pa3daBIeHHbIe pacTBOPhI. 3akoH [ 'eHpwu.

Temmeparypa KUIEHUS HICATBHBIX PaCTBOPOB. DOYIITHOCKOHSI.

TemnepaTypa 3amep3aHusl pacCTBOPOB HEJIETyuux BelecTB. Kprockonus.

OcMmoc. OcmMOoTHYECKOE JTABJIEHUE U €r0 pacyer.

dazoBeie mpeBpateHus. [Ipasuio ¢a3 ['ndoca.

OZHOKOMIIOHEHTHBIE CUCTEMBI. JlMarpaMMbl COCTOSIHHSI OJHOKOMIIOHEHTHBIX CUCTEM.
VYpasaenue Knaysuyca-Knaneiipona. Ero npuMeHeHune k quarpaMmmam COCTOSIHUS
OJIHOKOMITIOHEHTHBIX CHUCTEM.

Juarpamma (pa3oBoro paBHOBeCHs! KUAKHIA pacTBop — nap. [lepsslit 3axon KoHoBanosa.
A3seorponHsle pacTBopsl. Bropoii 3akon Konosanosa.

Tepmuueckuit ananus. Kpusble oxXaaxIeHusl.

JlnarpaMMbl TIABKOCTH N30MOP(PHO-KPUCTAIUTU3YIOLIUXCS] CUCTEM.

JlnarpaMmbl TJIABKOCTH HEM30MOP()HO-KPUCTATUIU3YIOIIHUXCS CUCTEM.

JluarpaMMbl PaBHOBECHsS OIPAaHUYECHHO pPACTBOPUMBIX KUIAKOCTEH. Teopus CHIIBHBIX
anekTponuToB. loHHas cuia pactBopa. M30ToHMYECKH KO PHUIIUEHT.

pH pacTBOpOB CHIBHBIX 3JEKTPOJIMTOB. OJIEKTPOIPOBOJHOCTH  pacTBOpoB. Poib
3JIEKTPOIPOBOAHOCTH YBIAKHAIOIIUX PACTBOPOB.
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38.
39.

40.
. Kuneruka rereporeHHbix peakuuii (Iud@y3MoHHOE TOPMOXKEHHE, PaBHOJOCTYIIHAS

41

O NN RN =

10.

11

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

33.

34.

35.
36.

DneMeHTapHbIE PEAKLUU U 3JIEMEHTApHbIE CTaIUU CIOKHBIX peakuuil. OCHOBHON MOCTYJIaT
(dopmanbHON KWHETUKH. AKTUBUPOBAHHBIM KOMILIEKC.

OHTanbNMs U SHTPONHUs aKTUBALMU. IIoHATHE O KMHETHKE PaJUKAIBHOW MOJIMMEpHU3ALUU
(OCHOBHBIE CTaIUU IIPOLIECCA).

[TpuHuun mumuTupyromen craguu. [IpuHnun kBa3ucTallMOHAPHOCTH.

MMOBEPXHOCTh, TUMUTUPYIOIIEE BEIIECTBO). | €TeporeHHble XMMUYECKUE PEAKIIUU.

IIpumepHbIe BONPOCHI K NMCHMEHHO KOHTPOJILHOM padoTe Ne2

JlucriepcHbIe CUCTEMBI U MX KOJTMUECTBEHHBIE XapaKTePUCTHKH.

[TpumMeHeHne AUCTIEPCHBIX CUCTEM.

IIpupoa MOBEPXHOCTHON YHEPTUU.

IToBepXHOCTHOE HATSKEHUE.

3aBHCHMOCTB TIOBEPXHOCTHOT'O HATSXKEHUS OT TEMIIEPaTyphl.

CamoIpon3BOJIbHBIE IPOIIECCHl B TOBEPXHOCTHOM CIIOE.

KonndecTBeHHBIE XapaKTEPUCTUKHU a/1COPOLINN.

Knaccudukanus aacopOIHOHHBIX mpoueccoB. OCOOEHHOCTH (PU3MUECKOM M XUMHUYECKOM
agcopOIuu

3aBHCHMOCTh MOBEPXHOCTHOTO HATSHKEHHUS OT MPHUPOJBI M KOHIEHTPALUU PAaCTBOPEHHOTO
BEIIIECTBA.

VYpaBuenue aacop6umu ['n6oca.

. IloBepxHocTHas akTuBHOCTB. [IpaBuiio /rokno-TpayGe.
12.
13.
14.
15.
16.

Opuenranus monekyn [IAB B moBepXHOCTHOM cllo€.

VYpasrenue llInmkosckoro.

Teopust MoHOMONEKYIIpHOH ancopounu JleHrMiopa.

OcobenHocTu aicopOLMy raza Wiv mapa Ha TBEpAOM aJiIcOpOeHTe.

3aBUCUMOCTh aJICOPOIMU Ta3a OT €ro KOHIEHTpaluu (JaBICHHS) NPU TOCTOSTHHON
TeMIIeparype.

Teopust noaumosnekynsapHoi agcopouuu [lonsuu.

Teopus monumonexynsapHoi aacopobuuu BT (bpynayap, Ommer, Temep).

MornexymsipHas aficopOuus U3 pacTBOPOB.

3aBHCHMOCTB MOJIEKYJISIPHON a/IcOpOLIMU OT paBHOBECHOM KOHIIEHTpauuu aacopotusa (Cs).
BnusiHre Ha MOJIEKYJISIPHYIO aIcOPOLIMIO IPUPOBI PACTBOPHUTENS U aICOPOCHTA.

BnusiHue Ha MONIEKyJISIpHYIO aicOpOLMIO IPUPOABI aIcOpOTHBA.

CmauuBanue. YpasHenue IOnra.

[TonsaTHe 06 aAre3uu 1 KOre3uu.

IIpakTnueckoe 3HaYEHNE are€3UN U CMAauMBaHMSL.

Mertoab! nosryueHust 1M0(OOHBIX 30JI€H.

MeTo bl OUUCTKH KOJUIOMAHBIX PACTBOPOB.

DNEeKTPOKMHETUYECKHUE SIBICHUS B THAPO(YOOHBIX 30JI5X.

[Tytu o6pazoBanus [13C.

Crpoenue ABOHHOTO 3eKTpudeckoro ciost. CTpoeHne MULeIbl TH0()OOHOTO 30II5.
BnusiHue 351€KTpoIUTOB Ha BEJIMUYMHY J133Ta-IIOTEHIMAA.

Bimsaaue pH, koHuLeHTpanuu 30J, TEMIIEpaTypbl U MPUPOJBI IUCIIEPCUOHHOM Cpelbl Ha
BEJIMYMHY /133Ta-IOTEHIMAIIA.

MonexyaspHO-KMHETHUECKUE CBOMCTBA KOJUIOMIHBIX pacTBOPOB (OpOYHOBCKOE TBM)KEHUE,
muddy3usi, 0CMOTHUECKOE aBICHUE).

CeauMeHTanMs CyCHEH3MWA. YCIOBHS COOJIIOJCHHS 3aKOHOB CEAMMEHTAlMU (3aKOHOB
Crokca).

ArperaTuBHasi yCTOMUMBOCTb KOJUIOUIHBIX pacTBOpoB. Koarymsanusi.

[IpaBuia koarysnuu.
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

KuHeTnka Koarysasiuu 3J€KTPOIUTaMHU.

[TonsTHE O OBICTPOI KOATYIISLINY.

[ToHsTHE O MEVIEHHOM KOATyJISLUH.

®akTopbl yCTOHUYNBOCTHU JINOPOOHBIX 30JIEH.

Teopus ycroitunBocTH au0po0HbIxX 301ei 1JIDO (Hepsrun, Jlangay, @epseii, OBepOek).
Bubl Koarynsiuu 3J€KTpOIUTaMH.

ITonsiTHE O CTPYKTYPHUPOBAHHBIX AUCIIEPCHBIX cucTeMax. KoarysiMoHHbIE CTPYKTYPBI.
Tuxcotponus. Cunepesuc. Habyxanue.

IIpuMeHeHHe KIIeeBBIX PACTBOPOB.

[Tpumenenue [TAB nist moAroToBKH GOpM IIOCKOM MEYaTH.

IToHsATHE O KOHIEHCAIMOHHO-KPUCTANIN3ALIMOHHBIX CTPYKTypax.

3.3. IIpoMeKyTOUYHBII KOHTPOJIb (BONPOCHI K 3a4€eTy, IK3aMEHY)
(popmupoBanue komnerenunii OIK-1)

PN R W=

10.
. MarautHoe opOHUTaIbHOE KBAHTOBOE YHCIIO 1.
12.
13.

11

14.

15.

16.
17.

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

24.
25.

IlepBolii cemecTp
3aKOH COXpaHEHMsI MACChI BEILIECTBA.
3aKOH ITOCTOSIHCTBA COCTABA.
3aKOH KpaTHBIX BECOBBIX OTHOLICHHH.
3aKOH MPOCTHIX 0OBEMHBIX OTHOILICHUH.
3akoH ABOraJipo U CIEICTBUS U3 HETO.
YpasHenue ne bpoius.
[Tpunnun Heonpenenennoctu I eitzenodepra.
VYpasuenue Lpénunrepa. Ero ¢puznyeckuii CMbICT U IOHATHE O METOJIE PEILICHHUS.
Pesynbratsl pemieHus.
I'maBHOe kBaHTOBOE uKcio . Kakue 3Hauenust npunumaet? Uto oHo omnpeaenser? YpoBHU
sHepruu K, L, M, N, O, P, Q u T.x.
OpbGuransHoe kBaHTOBOE uncio /. Kakue 3Hauenus npuaumaer? Yto oHo onpenensier?

CnuHoBoe kBaHTOBOE uncio s. Kakue 3HaueHns npuHuMaer? Yto oHO onpenenser?
MarHuTHOE CIMHOBOE KBaHTOBOE YMCIO M. Kakue 3HaueHus npunuMaet? Uro oHO
onpenensier?

UTto 03HayYar0T MOHSTHS: «CIIUHY», CIIMHOBOE KBAHTOBOE YHCJIO», «KMArHUTHOE CIIMHOBOE
KBaHTOBOE YUCIIO»?

UYro Takoe opOUTaIb U ANIEKTPOHHOE 001ak0? OCHOBHBIEC TUIHBI OpOuTaneil u hpopmsbl
AJIEKTPOHHBIX 00JIaKOB: 1s-, 2s-, 3s-, 2p-, 3d- opOuTanm.

Ousnueckuii cMpicn GyHkuuu P.

[TpuHnun muanmyma sHeprud. [Ipuanun uexmodenus Iaynu. Ipasuno XyHna.
MynbTHUIIETHOCTS.

DopMyIUpOBKY nIepruoanyeckoro 3akona — [[. 1. Menneneesa u coBpeMeHHas.
[IpaBuna Kneukosckoro. [IpuBenure npumepsl, HUTIOCTPUPYIOLIUE KAXI0€ PABUJIO.
DnekTpoBaneHTHas (MOHHAsSI) CBsI3b. OCOOCHHOCTH HOHHOMW CBSI3M — HEHAMPABIECHHOCTh U
HEHACBI[AEMOCTb.

KoBanentnas cBsi3b. Tumnbsl KOBaJIEHTHBIX CBsi3ei. Mertayunueckas cBa3b. Bogopoanas
CBSI3b.

Cucrema, Teriora, padota (naTh onpeaeneHus). Buytpennsst sueprus. [1epBbiii 3akon
TEPMOJMHAMUKH.

TemoBsie 3¢ (HEKTH H30XOPHOTO M M300apHOTO Tporiecca. UTo Takoe IHTAIBITUS?
DK30TEpMUYECKUE U SHAOTEPMHUUYECKNE TIPOLIECCHI.

3akoH AeicTByomux Macc. KoHCTaHTa XMMHUYECKOTO paBHOBECHSL.

Xumnueckoe pasHosecue. [Ipunnun Jle larense. IIpumepst.
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26. CunbHbIe U ci1a0ble 2JeKTPOIUThl. CTEeNeHb 3JIEKTPOTUTHYECKON AUCCOLUAINH OL. 3aKOH
paz6asnenust OctBasbaa. MonHnoe nmpousseaenue Boasl Ky.

277. BO3HMKHOBEHUE MOTEHIMAJIa Ha TPaHMIIE METaJlll — pacTBOp.

28. MenHO-IIMHKOBBIH radbBaHUYECKH deMeHT (3neMeHT Jlanuas — Skoown).

29. Psan HanpsiKEHUN METaJlIoB.

30. BogopoaHblii 3€KTPO/I.

31. Pacuet noreHuaia BOAOPOJHOIO MIEKTPOA, 3aII0JIHEHHOTO PAaCTBOPOM CUIIbHOM KHCIIOTHI
VI CUJIBHOI'O OCHOBAHUS.

32. YpaBuenue HepHcra.

33. Yro Ttakoe ranbBaHnueckuii 3nemMeHT? DJ1C raipBaHMYECKOro 3JIEMEHTA.

34. DnexTposin3. 3aKOHBI AIEKTPoau3a (3aKoHbl Dapajest).

35. Kakue nporneccsl MOTYT IPOTEKATh IIPU AJIEKTPOJIN3E HA aHOIE?

36. Kakue nporneccsl MOTyT IPOTEKATh IIPU JIEKTPOIM3E HA KaToae?

37. CBoiicTBa s-311€MEHTOB | rpymnmsl.

38. CpoiicTBa s-31emMeHTOB Il rpynms.

39. CBoiicTBa p-3J1€MEHTOB.

40. CpoiicTBa d-321€MEHTOB.

41. CpoiictBa antoMunus. [I[puMeHeHe aTFOMUHUS U €r0 COSAMHEHUH B
IPUHTMEIUATEXHOJIOTUH.

42. CpoiictBa Menu. Ee npumeHeHne B IPUHTMEINATEXHOIOTHH.

43. CpoiicTBa cBuHIA. [I[puMeHEHNE CBUHIIA U €70 COEUHEHUN B IPUHTMEINATEXHOJIOTHH.

44. CpoiicTBa IMHKa. Ero npuMeHeHne B IpUHTMEIUATEXHOJIOTUH.

45. Yro takoe ampotepHocTh? [IpuBenute npumepsl. OTBET MOATBEPAUTE YPaBHEHUSIMH
peaxiuii B MOJICKYJISIPHOM 1 COKpaIlleHHON HOHHOM (Gopme.

46. Kaxoii s-anemeHT siisiercst am@oTtepusiM? [loaTBepanTe OTBET ypaBHEHUSIMH PEAKIIUN B
MOJICKYJISIPHOM U COKpaIleHHON HOHHOH (opme.

47. Kak u3MeHsIeTCsl OKUCIUTENbHAsE akTUBHOCTH B psiny F2 — Clo — Bra — I 1 yem 3T0
o0bsacHseTCS?

48. ITouemy HF- cnabas xucnora?

49. Kak u3mensercs cuina kuciot B psay HCl — HBr — HI u ¢ uem 310 cBsi3aHO?

50. Kak uzmensiercs cuna kucnot B psay HCIO, HCIO2, HCIO3, HC1O4 1 uem 310

o0bsacHseTCS?

51. Kak uzmensercs sHeprus cszu O — H u cuna kucnor B psaay HoS — HoSe — HoTe? Jlaiite
OOBSICHEHUSL.

52. Kakas cteneHb okuciaeHus HanOomnee xapakrepHa ajs sucmyta? J{ns ceunna? [nsa tannus?
[Touemy?

53. Ilouemy ctonb Gorara Xumus yrieponaa?
54. Yo nmpeacTaBisioT co00il pacTBOPHI KPEMHHEBON KUCIOTHI? UTO Takoe CHUIIMKAreb?

BTopoii cemecTp

1. OcHOBHBIE NOHATHS XMMHUYECKHX IpoueccoB. IIpuMeHeHne XMMHMUECKHUX MPOLECCOB C
y4acTHEM OpPTaHHUYECKUX COCTUHEHUH B MONUTpaduu.

2. Knaccuduxanus opraHMuecKuX COSAUHEHHUH 0 CTPOCHHIO YIIIEPOAHOTO CKeneTa (Psiibl)
U 110 (PYHKLIMOHAIBHBIM rpynmaM (kiaccsl). [IpuuuHbpl MHOrooOpasust OpraHuuecKux COeTUHEHUH.

3. B3auMocCBsI3b MEX]ly CTPOEHHUEM BELIECTBA U MPOSBIIIEMBIMU XUMUYECKUMHU CBOWCTBAMH.
Tunsl XMMHYECKUX CBA3CH B COEIMHEHUSX: KOBAJEHTHas (IOJIApHAs U HEIOJIApHAas), MOHHAs U
KOOpAMHAIIMOHHAS. DJIEKTPOOTPULIATEILHOCTh AaTOMOB M MHAYKIMOHHBINA AP EKT.

4. Tumnbl pa3pbiBa KOBAJEHTHOU CBsI3U (T€TEPOIUTUYECKUN U TOMOJIMTHUECKUI) U XapaKTep
0o0pa3ylomMxcsi TpU 3TOM 4YacTUl (MOHBI H pagukainbl). [loHATHE HYKICOQWIBHBIX U
3JIEKTPO(UIIBHBIX YACTHII.
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5. Knaccudukanus XMMHUYECKHX IPOLECCOB MO MEXaHH3MY M XapakTepy IpeBpalleHuit
(3amelieHus, IPUCOEANHEHNS, PaCUIETUICHUS, IEPErPYIIHUPOBKN).

5. 'oMonorudyeckui psii NpeaenbHbIX YIIIEBOAOPOAOB. 1IoHATHE CTPYKTYpHONM HM30MEpHUHU.
IIpaBuiia HOMEHKIIATYpPHI AJIKAHOB.

6. DIJIEKTPOHHOE CTPOEHUE AJKAHOB Ha IpuMepe MeTaHa. DU3MUECKHE CBOMCTBA aJIKAHOB.
CriocoObI moryueHus..

7. XMMHMYECKUE CBOMCTBA aJKAHOB: PEaKIUU PACLICIUICHUS U 3aMelleHus. MeXaHu3m
pasMKaJIbHO-LIETIHOTO TaJOTEHUPOBAHUS aJIKaHOB. TeopeTuueckne OCHOBBI Mpoliecca.

8. DNEKTPOHHOE CTPOCHHE ITUJICHA, T-CBSI3b M pEAKIIMOHHAS CIOCOOHOCTH aTKeHOB. CIIocoObI
noJstydeHus ankeHos. [IpaBuio 3aiinesa.

9. Xumuueckue CBOICTBa QJKEHOB: pEaKUUU OKHUCIEHUS, MPUCOCAUHEHHUS U
MOJIUMPUCOCANHEHU. MeXaHu3M peakUuu dNEeKTpouiIbHOTO mpucoeauHenus. [Ipasuio
MapkoBHHKOBA.

10. MexaHu3Mbl peakuy NOJIMMEPU3alMY (paiuKaIbHbIM U MOHHBIN) HA IPUMEPE AIKEHOB.
[TonmyyeHne NOAMATUIICHA, TOTUIPONUIICHA U IPYTUX MoIuMepoB. VX mpuMeHeHne B noaurpaduu.

11. /IlneHoBBIE YyII€BOIOPOABL: C CONPSKEHHBIMH, KYMYJINPOBAHHBIMU U U30JIMPOBAHHBIMU
JIBOWHBIMU CBSI3IMHU. OCOOCHHOCTH CTPOCHHUS CONPSKEHHBIX JUEHOB, 3P (HEKT CONPSIKEHHUS.

12. OcoOGeHHOCTH XUMHUYECKUX CBOWCTB COIpPSDKEHHBIX AMEHOB. llpomecchl momydeHue
Kay4dyKoB U pe3uH. [I[pumenenue B nonurpaduu.

13. AuneruneHoBble yrieBoaopoAs! (ankuusl). IIporneccsl MmosydeHus MONMBUHMIIALETATA,
MOJIMBUHUIIOBOTO CIHPTA, MOJMBUHIIXIOPUAA, MOJHAKPUIOHUTPHUIIA, OEH30Ja, XJIOPOIPEHOBOTO
KaydyKa.

14. Knnaccudukanus apoMaTH4ecKux coeAMHEeHNH. beH30:1 1 0cOOEHHOCTH ero 3JeKTPOHHOTO
ctpoenust. Kpurepun apomarngnoctu. TexHOI0TUS NOTyUYEHUS.

15. Xumuueckue CBOMCTBA apOMaTUYECKUX YTIJIEBOJOPOAOB: PEAKLIUM OKUCICHUS H
3amemienus. llpaBuna opueHTanuum B apoMarudeckoM sape. lIpuMeHeHne apoMaTHdyecKux
yTJIEBOAOPOIOB B MONUTPADUH.

16. MHoOrosiAepHBIE apOMaTHUECKUE COEUHEHMSI C HEKOHJIEHCUPOBAaHHBIMU SIIPAMU: TPYIIIIBI
mudennna, nudenmwMeTana u Tpupennamerana. [Ipumenenue.

17. Ilpoueccsl IOJy4eHHS Ha OCHOBE MHOIOSJEPHBIX APOMATUYECKUX COEAUHEHMN
a30KpacuTesei, TMrMEHTOB, U KpacuTenel 1u- U Tpu(EeHUIMETaHOBOTO PsJa.

16. Criuptel u denonsl. Onpenenenue kinacca. Kiaccupuxanus no TUITy yrieBOAOPOIHOTO
paaukana u no konuuectsy OH-rpynn. M3oMepust 1 HOMEHKIATypa.

17. Crioco6b1 moiyyeHus CiupToB. TeopeTndyeckre OCHOBBI polieccoB. BomopoaHas cBs3b U
ee BIUsHHUE Ha (pU3nUecKue CBOMCTBA CIIMPTOB.

18. Xumuyeckre CBONCTBA CIHUPTOB: KHUCJIOTHBIE CBOWCTBA, OOpa3oOBaHHE IPOCTHIX U
CIIOKHBIX 3(hupoB, peakiun 3amernenuss OH-rpymnmel, peakunu okucienus. [Ipumenenue.

19. MHoOroaromMHble CIHUPTHI, OCOOCHHOCTH XUMHUECKUX CBOHCTB. IIpumenenue st
MOJTy4YeHUS NOIMA(YUPOB, ATKUIHBIX CMOJ, TOJHMYPETAHOB U JIp.

20. OcHOBHBIE MPEICTABUTENN OJHO- U MHOTOATOMHBIX (peHosoB. CrocoOBl MosyuyeHus: 1
XUMUYECKHE CBOUCTBA.

21. Ucnonbs3oBanue (EHONOB B CHHTE3€ KpacuUTeNe M MUTMEHTOB (DEeHOIAIbACTHIHBIX
OJIUTOMEPOB, TPUMEHSAEMBIX B KauyeCTBE CBA3YIOIIMX B Kpackax U IS W3TOTOBJICHUS
(OTOKONIMPOBAIBHBIX CIIOEB.

22. OxcocoenuHeHust (ampaerunsl U KertoHsl). M3omepuss u HomeHknaTypa. CrocoObl
MOJYyYEHUSI OKCOCOEIMHEHU M.

23. XUMUYECKUE CBOICTBA aJIbJIETMI0OB U KETOHOB: PEAKLUU OKUCIICHHUS, IPUCOECTUHEHMS,
KOHJCHCAIlUHU, 3aMELICHUS Y 0-yTIepoaAHoro atoMa. Ilpumenenue.

24, KapbOonoBeie kucinotel. Kiaccudukanus (HachllEHHBIC, HEHACHIIEHHBICE W
apoMaTHYECKHE; OJHO-, IBYX- 1 MHOITOOCHOBHBIE), U30MEPHUSI U HOMEHKJIATypa.
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25. CnocoObl mosyyeHHst KapOOHOBBIX KHCJIOT: OKHCIHMTEIbHON NECTpYKIHMEH alKaHOB U
QJIKEHOB, OKUCJICHHEM NEPBUYHBIX CIUPTOB U aJIbJETUI0B, TUAPOIN30M TPUTAJIOT€HIIPOU3BOIHBIX
yIJIEBOAOPOIOB.

26. XuMmuuUeckue CBOHCTBa KapOOHOBBIX KHCIOT: OOpa3oBaHHE CIIOKHBIX 3(UPOB,
aHTUJPUJIOB, AMUJIOB, HUTPUJIOB U JIp.

27. Cnoxnbele 3¢upbl KapOOHOBBIX KHCIOT. Peakuus strepuduxauuu. Ilpumenenue
oA (UPOB.

28. Apomarnyeckre KapOOHOBBIE KHCIOTHL. CIIOCOOBI MONTY4YEHUSI U XUMHUECKUE CBOMCTBA.
[IpumeHeHHe apOMaTHYECKUX KapOOHOBBIX KHCIOT B CHHTE3€ IUIACTH(PHUKATOPOB, MOIUI(PHUPOB,
KpaCHUTEJIEH.

29. XKupst u macma. Onpenenenue kinacca. CoctaB U (U3MYECKHE CBOICTBAa >KUPOB
PacTUTEIBHOTO (MACEI) U JKUBOTHOTO ITPOUCXOKACHHUS.

30. Bricbixaronme u HeBbIChIXawonue Macia (flonHoe yucio). ['maporeHusanusi Macel.
MexaHn3M OKUCIUTENbHON monuMepu3auy Macesl. OIudsl 1 CHKKaTHUBBI.

31. llenoyHoM rUAPONM3 KUPOB (TEXHOJIOIHS MoJydyeHus mbuia). Mpuio. IloBepxHOCTHO-
aKTUBHBIE BEILIECTBA.

32. XuMuueckue CBOMCTBA MOHOCaXapHJOB: 0Opa3oBaHHE MPOCTHIX M CIOXKHBIX 3(HUPOB,
OKHCJICHHE M BOCCTaHOBJeHHE (moiydeHue D-copbuta), oOpa3zoBanue caxapaToB. [ nmko3umHas
CBSI3b.

33. Kpaxman. CrpoeHue MOJEKyJ, COCTaB, XMMHUYECKHE CBONCTBA M IPUMEHEHHE B
nojurpaduu Kpaxmaia 1 NpoAyKTOB €ro YaCTUYHOTO THIPOIH3a (IEKCTPHHOB).

34. Uemmono3a. CtpoeHue Moisiekyn. Pu3zndeckue U XUMHUUYECKHUE CBOWcTBa. TexHomorum
IIOJIy4€HHUsl MPOM3BOJHBIX LIEJUIFOJIO3BL: IejoyHas neuttonosa, Na-KMLI; Hutpatsl, aneratsl u
KCAaHTOT'€HATHI 1IeJUTIONI03bL. VIX MpuMeHeHue B moaurpapuu u yrnakoBKe.

35. Awmumnokucnotel. M3omepus u HomeHknarypa. CnocoObl momydeHus. Dopmbl
CYLIECTBOBaHMA B 3aBUCHUMOCTH OT pH cpenpl. OcOOEHHOCTH XUMHUECKUX CBOMCTB aMHHOKHUCIIOT.
ITonyuyenue xanpona.

36. AnugaTrnueckue HUTPOCOSAUHEHHS. DJIEKTPOHHOE CTpoeHHe HUTporpynmbl. CriocoOb
noJtyyeHusl. XuMuuyeckue cBoiicrsa. [Ipumenenue.

37. Amunsl. OnpeneneHue U kiaccudukanus aMuHoOB. Mi3oMepust 1 HOMEHKJIaTypa aMHHOB.
DNEKTPOHHOE CTPOEHUE aMMMaKa U aMHHOB. Du3nueckue cBOICTBA aMUHOB, BOJIOPO/HAs CBA3b B
aMHHaxX

38. CriocoObI MOTy4YeHHsS] aMHHOB: BOCCTAHOBIIEHHEM HUTPOCOCTUHEHHH, B3aUMOICHCTBUEM
CIHMPTOB C AMMHUAKOM, AJIKMJIMPOBAaHUEM aMMHaKa U aMUHOB (peakuus ['opmana).

39. Xummnueckue cBOWCTBa aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE U ALWIINPOBAHUE,
B3aUMOJICHCTBHE C a30TUCTOM KHCIOTON ann(aTHIEeCKUX U apOMAaTHIYECKUX aMUHOB.

40. unazo- u asocoenuHenus. Conu nuazoHus: ompeneneHue kiacca. Ilomyuenue coneit
MAa30HMUS peaklMeld OUa30TUPOBAHUS NEPBUYHBIX apOMAaTUYECKUX aMHMHOB. MeEXaHH3M peakuuu
Ma30TUPOBAHMSI.

41. Xumuuyeckue CBOHCTBa coied aua3oHus (PoTonu3, THUAPOIU3 U TEPMUUYECKOE
paznoxenue). [IpumeHenne coneil 1Ma3oHus B KONUPOBAIbHBIX Npolieccax. Jluazorunus,

42. Peakuus a3ocodyeTaHus U €€ MexaHu3M (3JIEKTPOPMIBHOTO 3aMeIeHHs ). A30KpaCUTENIN
(OCHOBHBIE U KUCIIOTHBIE), @30MUTMEHTHI U KPACOUYHBIE JIAKHU.

43. Knaccugukamuss KpacuTesneil MO XUMHUYECKOW CTPYKType (a3oKpacurenu, Au- W
TpU(EeHNIMETAaHOBOTO PsiJia, AHTPAXUHOHOBBIE | JIP.) U TIO CIIOCO0Y 3aKpeTyICHHUs Ha OKPAIIMBaeMOM
MOBEPXHOCTU (IIpsIMbIE KPACHTENH, Aa30UJHBIC KpPAaCUTEIH, PEAaKTUBHBIC KPAaCUTENH, KyOOBBIC
KpacuTeNIN, OCHOBHBIE U KHUCJIOTHBIE U Ap.)

Tperuii cemecTp
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15.
16.
17.
18.
19.

20.
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31.
32.
33.
34.
35.
36.

37.

Cucrema. M3onupoBaHHasi, 3aKpbITas U OTKPbITAasi CHCTEMBI.

®a3a. ['ereporenHast ¥ TOMOT€HHAsI CUCTEMBI.

CBolicTBa M NapamMeTpbl CUCTEMBI. DKCTEHCUBHbBIE U UHTEHCUBHbIE MapaMeTpbl. [lonsTue o
nporecce. Knaccudukanus npoueccos.

PaBHOBecHOE M cTanMoHapHOE cOCTOsiHUSI cucTeMbl. KBasucratuueckue (paBHOBECHBIE) U
00paTUMBbIE MPOLIECCHI.

Tennora u padora. [IpHHINT 3KBUBAJIEHTHOCTH TETJIOTHI U paOOTHI.

HyneBoit 3akOH TEpMOIMHAMUKHU.

TepMoanHaMuueckas MIKana TEMIEPATYPHI.

BnytpeHnHss sHeprus. 1lepBelii 3aK0OH TEPMOINHAMUKHU.

Tennora U30XOPHOTO U N300aPHOTO MPOLIECCOB. DHTAIBIIHSL.

. TemmoBo#l »¢dexT xumuyeckor peaknuu. Terora oOpa3oBaHHs U TEIUIOTa CTOpPaHHA

BenlecTBa. 3akoH ['ecca. CnenctBus U3 3akoHa ['ecca.

Temnoemkocts BemecTBa. CpenHsisi, UCTUHHAsA, yA€AbHas W MOJISpPHAs TEIUIOEMKOCTH.
TenmoeMKOCTh IPU OCTOSIHHOM 00BEME U MPH ITOCTOSTHHOM JIaBJICHUH.

3aBUCUMOCTH TEIUIOBOTO 3 deKTa peakiuu oT Temreparypbl. 3akoH Kupxrodda.

Bropoii 3ak0H TEpMOAMHAMUKH. DHTPOIIHS.

CraTtucTuueckoe TOJIKOBaHME BTOPOTO 3aKOHA TEPMOAMHAMMKHU. YpaBHeHHME bosbliMaHa.
TepmonnHamuueckas BeposTHOCTb. IlocTosiHHas bonbimana.

ITocrynar I1nanka. Pacuer sHTpOnuu.

XapakTepucTuieckre GyHKINU U eCTECTBEHHBIE IEPEMEHHBIE.

Oueprus ['u66ca. Dueprust ['enpmromnsbiia.

VYcnoBusa caMONpOU3BOJIBHOIO TPOTEKAHUS ITPOLIECCOB U TEPMOJANHAMUYECKOTO PABHOBECUS
B 3aKpbITOM cucteme nipu V, T = const.

VYcnoBusa caMONPOU3BOJIBHOIO TPOTEKAHUS ITPOLIECCOB U TEPMOJAMHAMUYECKOTO PABHOBECUS
B 3aKpBITOM cucreMe Ipu p, T = const.

3aBucuMocTh dHeprun [ub0Oca u 3Heprum [enbMronbiia OT TemmepaTyphl. Y paBHEHUE
I'u66ca-I"enpMronpua.

. OTKpBITBIE CUCTEMBI. XUMUYECKUI MOTEHIUAIL.
22.
23.
24.
25.
26.
27.
28.
29.
30.

WneanbHble pacTBOpHl. 3akoH Payis.

[TonoxurenpHbIE U OTPULIATEIbHBIE OTKJIIOHEHUS OT 3aKOHa Payis.

WneanbHble npeenbHO pazdaBieHHbIE pacTBOPHI. 3akoH I'eHpu.

Temmeparypa KUMEHUS UICATBHBIX PACTBOPOB. DOYIITHOCKOHS.

TemnepaTypa 3aMep3aHus pacTBOPOB HEJIETYyUHX BellecTB. Kprockomnusi.

Ocmoc. OcMOTHYECKOE TaBJIEHHUE U €TI0 PacyeT.

dazoBble mpeBpaiueHus. [Ipasuso ¢a3 I'n60ca.

OOHOKOMIIOHEHTHBIE CUCTEMBI. JlarpaMMbl COCTOSIHUSL OJHOKOMITOHEHTHBIX CUCTEM.
VYpasuenue Kiaysnyca-Knaneiipona. Ero npuMmeHeHnue k qjuarpaMmmam COCTOSIHUS
OJIHOKOMITIOHEHTHBIX CHUCTEM.

Juarpamma (pa3oBoro paBHOBeCHs KUAKHIA pacTBop — nap. [lepsriit 3akon KoHoBasosa.
A3zeoTrponHsle pacTBOpbl. Bropoii 3akon KonoBanosa.

Tepmuueckuii ananus. KpuBble oxiaxaeHusl.

JlnarpaMMbl TUIaBKOCTH NU30MOP(PHO-KPUCTAIUTU3YIOLTUXCS CUCTEM.

JlnarpaMMbl TUIaBKOCTH HEM30MOP()HO-KPUCTATUIN3YIOMIUXCSI CUCTEM.

JluarpamMMbl paBHOBECHsI OIPaHUYEHHO pACTBOPUMBIX JKHUIKOCTEH. Teopus CHIBHBIX
anekTponuToB. oHHas cuia pactBopa. M3oToHHYecKuii KO3 PHUIIUEHT.

pH pacTBOpOB CWIBHBIX 3JEKTPOJIUTOB. ODJIEKTPOIPOBOJHOCTH  pacTBOpoB. Poib
3JIEKTPONPOBOAHOCTH YBIIAXKHSAIOIIUX PACTBOPOB.
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38.
39.

40.
. Kuneruka rereporeHnsix peakiuii (1up¢y3noHHOE TOPMOXKEHHE, PABHOAOCTYIIHAS

41

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

50.

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

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

75.

76.
77.
78.
79.
80.

DneMEeHTapHbIE PEAKIMU U DJIEMEHTapHbIE CTaJANU CJIOKHBIX peakunid. OCHOBHOM MOCTyJaT
(opmanbHOW KHHETHKH. AKTUBUPOBAHHbIN KOMILIEKC.

OHTanbnusl U HTponus akTuBalMU. IIoHSATHE O KMHETHKE paJMKaJbHON MONMMEpU3alun
(OCHOBHBIE CTaAUHU ITPOLIECCA).

[TpuHnun numutupyromen craauy. [IpuHnun kBa3ucTallMOHAPHOCTH.

IIOBEPXHOCTb, JINMUTUPYIOLIEE BEIIECTBO). | €TEpOreHHbIE XUMUYECKUE PEAKLINU.
JlucriepcHble CUCTEMBI U MX KOJIMUECTBEHHBIE XaPAKTEPUCTUKH.

[IpumeHeHne TUCIEPCHBIX CUCTEM.

[Ipupoa MOBEPXHOCTHOM YHEPTUN.

IToBepxXHOCTHOE HATSKEHUE.

3aBUCUMOCTb IIOBEPXHOCTHOTO HATSKEHUSI OT TEMIIEPATYPBHI.

CaMonpoun3BOJIbHBIE IIPOLIECCH B IOBEPXHOCTHOM CJIOE.

KonuvecTBeHHBIE XapaKTEPUCTUKHU aJICOPOLINH.

Knaccudukanus agcopOruoHHbIX mpoueccoB. OcoOeHHOCTH (U3NYECKON M XUMUYECKOM
aacopOuuu

3aBUCUMOCTb MOBEPXHOCTHOI'O HATSHKEHMs OT MPHUPOABI M KOHLEHTPALUU PacTBOPEHHOIO
BELIECTBA.

VYpaBuenue anacopOruu ['n66ca.

[ToBepxHocTHas akTUBHOCTH. [IpaBuio [rokmo-Tpay0e.

Opuenranus moinekyn [IAB B moBepXHOCTHOM cllo€.

VYpasuenue llunmkoBckoro.

Teopust MOHOMOEKYIISIpHOH aicopoumu JIeHrMiopa.

OcobeHHoCTH a1cOpOLIMK Ta3a WK TIapa Ha TBEPJOM a/ICOPOCHTE.

3aBUCHMOCTh aJICOPOIMHM Ta3a OT €ro KOHIEHTpAluu (JaBICHHUS) TPU TOCTOSHHON
TEMIEPATYPE.

Teopust nonumMonekynapHoi agcopouuu Ilonsuu.

Teopus nonumonexynsapHoii aacopouuu 2T (bpynaysp, Ommer, Temnep).

MonexymnsipHasi ancopOuus U3 pacTBOPOB.

3aBUCUMOCTb MOJIEKYJIIPHOHM a/IcOpOLIMU OT paBHOBECHOW KOHIIEHTpauuu agcopoTusa (Cs).
BnusiHre Ha MOJIEKYJISIPHYIO a1COPOIIMIO TPUPOIBI PACTBOPHUTENS U aICOPOCHTA.

BnusiHre Ha MOJIEKYJISIPHYIO a/1cOpOLIMIO TPUPOBI aIcOpOTHBA.

CmauuBanue. YpaBHenue IOnra.

[TonsaTue 06 aare3nu 1 KOre3uu.

[IpakTnueckoe 3HaUEHUE aAre3UN U CMauyBaHUS.

Mertoap! nosydeHust TM0(HOOHBIX 30JI€H.

MeTo1bl 0OUMCTKH KOJUIOUAHBIX PACTBOPOB.

DJEKTPOKMHETUYECKUE SIBICHUS B TUAPO(OOHBIX 307I5X.

[Tytu o6pazoBanus [13C.

Crpoenne ABOHHOTO 3eKTpuyeckoro ciiosi. CTpoeHre MULeuibl T10(poOHOTro 3051.
BiusiHue 351€KTpOIUTOB Ha BEIMUMHY J133Ta-IOTEHIHAIA.

Binusaue pH, xoHIEeHTpauuu 30J, TEMIIEPATypbl U MPUPOJBLI JUCIIEPCUOHHOM Cpelbl Ha
BEJIMUYMHY J[33Ta-MOTEHIHAIA.

MonexkyaspHO-KMHETHUECKUE CBOMCTBA KOJUIOMIHBIX pacTBOPOB (OpOYHOBCKOE TBM)KEHUE,
T Qy3us, OCMOTHYECKOE JTaBICHUE).

CenguMeHTanMs CyCHEeH3MHA. YCIOBHS COOJIIOJCHHS 3aKOHOB CEAMMEHTAalMU (3aKOHOB
Crtokca).

ArperaTuBHasi yCTOMUMBOCTb KOJUIOMAHBIX pacTBOpoB. Koarymsanus.

[IpaBuia KoaryJssLuH.

Kunernka xoarynsnuu 3J€KTpOIUTaAMH.

[onsaTue o ObICTPOI KOATYJISIMH.

IToHsATHE O MEIICHHON KOAryJIALIUH.
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81. ®akTOpsl YCTOWYMBOCTH JTHOPOOHBIX 30JIEH.

82. Teopus ycroitunBocty 1nodoOHbIx 3omei AJIDO (Hepsrun, Jlangay, @epseii, OBepOek).

83. Buabl Koarysisuuu 3JIeKTPOJIUTaMHU.

84. IlonsaTHE O CTPYKTYpUPOBAHHBIX AUCIEPCHBIX cucTeMax. KoaryasiuoHHbIE CTPYKTYPBHI.

85. Tukcorponus. Cunepesuc. Habyxanue.
86. [IpumeHeHNEe KIIEEBbIX PACTBOPOB.

87. IIpumenenue I1AB 115t moAroToBKH POPM IIIOCKON NEUaTH.
88. IloHsATHE O KOHAEHCALMOHHO-KPUCTAJUIN3ALIMOHHBIX CTPYKTYypax.

3.4 Tekymnii KOHTPOJIb (TeCThI)
(popmupoBanue komnerenunii OIK-1)

IlepBblii ceMmecTp

TemaTnuyeckasi CTPYKTYpPa TECTOBBIX 3a]aHH

Tema 1. Ctpoenue aToma.

Tema 2. XuMunueckue CBS3H.

Tema 3. OcHOBBI XUMHUECKON TEPMOANHAMHUKH.
Tema 4. PactBops! a5ekTponutsl. pH-pacTBOpBI.
Tema S. ['unponus cosen.

Tema 6. [IpousBeneHrue pacTBOPUMOCTH.

Tema 7. DnexTpoxumus

Tema 8. DnexkTponutryueckas AUCCOLUALIMS
Tema 9. XuMus s-371€MEHTOB.

Tema 10. Xumus p-31eMeHTOB.

Tema 11. Xumus d-31eMeHTOB.

Tema 12. KuHeTnka XMMHUYECKUX PEAKLIUM.

IIpumepsl TecTOBBIX 3a1aHuil: Tema 8. DinekTpoauTHUECKAsE TUCCOUALNS

3aoanue {{ 139 }} 1

OTMeThTE MPaBUWIBHBIN OTBET

Peakuust oOMeHa BO3MOKHA MEXKTY:
L] docdarom kanbius u rugpokcuaom xenesa (11);
(] XJIOpUIOM JIUTHUS U CYJTb(PATOM HATPHUS;
M muTpaToM cepebpa U COISHON KMCIOTOM.

3aoanue {{ 140 }} 2

OTMmeTbTE NTPaBUIIbHBII OTBET

K peaknusMm HelTpanu3anuu OTHOCATCS PEAKLIUN MEKIY:
1. yKCyCHOM KHCIIOTOM M TMJIPOKCHJIOM HATPHS;

2. COJIIHOM KUCIIOTOW U XJIOPUAOM HaTpus;
3. cepHOM KUCIIOTOH U TUAPOKApOOHATOM HATPHS;
4. TUAPOKCUIOM KanbIus U opTO(HOoCcHOPHOI KHCTIOTOIH;
5. TUAPOKCHUJIOM KaJIHsl U OKCHJIOM CEpBI.
0 1;2:4
12,54
M 1;4
0 1;2
L] 3;4
3aoanue {{ 141 }} 3

OTMmeTbTE MTPaBUIIbHBII OTBET
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K OKHCIHUTETBHO-BOCCTAHOBUTEIBHBIM OTHOCSITCS PEaKIINH:
1. Fe;O3 + HCI;

2. FeCls + HaS;

3. Fe + HCI;

4. SO3 + NaOH;

5. Cl, + KOH;

6. FexO3 + HoSOs.

3aoanue {{ 142 }} 4
OTMeTbTe NMpaBUIIbHBIN OTBET
OKHCIIUTENHEHO-BOCCTAHOBUTENIbHAS PEAKIUS — 3TO:
] CO;z +2NaOH = Na,COs + H20;
L1 Ba(OH): + 2HNO3 = Ba(NO3); + 2H20;
[J CasP; + 6H,0O = 3Ca(OH), + 2PH31;
M Cl, + SO, + 2H>0 = 2HCI + H2SOa4.

3aoanue {{ 143 )} 5
OTMmeTbTE NTPaBUIIbHBII OTBET
Vpasuenne HS™ + OH™ = H,O + S?” onuckiBaeT B3auMOJIEHCTBUE MEKILY:
] NaxS u H»0;
M KHS u KOH;
[J KHS u H2SOq;
[ K2S u NaOH.

3aoanue {{ 144 }} 6

OTMeThTE MPaBWILHBINA OTBET

OOMeHHas peakius — 3To:
L] 4Cr(NO3); = 2CrOz; + 12NO; + 302;
[J Be(OH), + 2NaOH = Nay[Be(OH)4];
(] 4NH3 + 30, = 2N + 6H20;
M Zn + H>SO4=ZnSO4 + Ha1.

3aoanue {{ 145 }} 7
OTMeThTE MPaBUWIBHBIN OTBET
Cymma k03 PUIHEHTOB B ypaBHEHUU peaKIMi HEOOXOUMOM JTUCCOLMAIUY CYIb(aTa aTlOMUHUS
COCTaBIISIET:
U1
;

b

RN
B W

M 6.
3aoanue {{ 146 }} 9
OTMmeTbTE TPaBUIIbHBIN OTBET
Yucno coneit Bcex BO3MOXKHBIX THIIOB, 00pa3yroIuXcs B peakuusax Mex 1y okcunom xenesa (1) u
CEPHOU KUCIJIOTOM, PaBHO:

O 1;
M 2;
L 3;
0l 4.
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3aoanue {{ 147 }} 10
OTMmeTbTE NpaBUIIbHBII OTBET
Peaxnus pasnoxxenus — 3To:
L1 AlS3 + 6H20 = 2A1(OH)3| + 3H2S1;
[0 KOH + HC1 =KCI + H20;
M 2Cu(NOs3); =2CuO + 4NO>1 + 027;
[ 2Al +2NaOH + 6H>O = 2Na[Al(OH)4] + 3H21.

3aoanue {{ 148 )} 11
OTMmeTbTE NTPaBUIIbHBII OTBET
Yucno coneit Bcex BO3MOXKHBIX THIIOB, 0Opa3zyromuxcs B peakuusx Mmexay Cr(HSO4); u NaOH
paBHO:
O 1;
0 2;
M 3;
0l 4.

3aoanue {{ 149 }} 12
OTMeTbTe MpaBUIIbHBIN OTBET
Peaknmsa coequHEHUS — 3TO:
] 2NaNOs = 2NaNO; + O»;
] SO; + 2NaOH = Na,SOs + H,O;
M 2Fe + 3Cl, = 2FeCls;
[J KOH + HNO3 =KNOs + H20.

3aoanue {{ 150 }} 13
OTMeThTe MPaBUIIBHBIH OTBET
HNonnoe ypasaenne SrCO3 + 2H" = Sr?* + CO»1 + H20 omuchIBaeT B3aUMOICHCTBUHE MEXKTY:
[J SrCO3 u Sr(OH)y;
[0 SrCO; u HoCOs;
L] SrCOs u NH4OH;
M SrCOs3 u HCI.

3aoanue {{ 151 }} 14
OTMeThTe MpaBUIBHBIN OTBET
CymMma k03(ppHUIIMEHTOB B YPaBHEHUH IEKTPOIUTHUECKON AUCCONMAINK qUuruapodocdara HaTpust
NaH2PO4 cocraBnser:
M 3;
O 4;
L 5;
Ll 6.
152. 3aoanue {{ 152 }} 15
OTMeThTe MpaBUIBHBIN OTBET
Peaxnus 3amerenus — 3T1o:
M FeO + H, = Fe + H0;
L 2C + 02, =2CO0O;
L AlyCs + 12H20 = 4AI1(OH)3 | + 3CHa1;
[J Zn(OH), + 2NaOH = Nay[Zn(OH)4].

153. 3aoanue {{ 153 }} 16

OTMmeTbTE NTPaBUIIbHBII OTBET

B kparkom nonHom ypasHenuu peakiun NaHCO; + NaOH — ... cymma ko3¢ GUIIMEeHTOB paBHa:
O 3;
M 4;
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L 5;
O 6.

3aoanue {{ 154 }} 17
OTMeThTe MPaBUIIBHBIH OTBET
OKMCIIUTEIIbHO-BOCCTAHOBUTEIbHAS pcaKknuus — 3TO:
[J NH4Br =NHs3 + HBr;
(] Na2SO; + H2SO4 = NaxSO4 + SO21 + H20;
[J LisN + 3H>0 = 3LiOH + NH37;
M 2KMnOs = KxMnOs + MnO| + O21.

3aoanue {{ 155 }} 18
OTMeThTE MPaBUWIBHBIN OTBET
OOMmeHHas peakius — 3To:
M Fe O3 + 2A1 = 2Fe + AlL,O3;
L1 CoHs + 302 =2C0:1 + 2H:0;
[J Cl+ HI=ICl| + HCI;
[J CasP; + 6H,O = 3Ca(OH), + 2PH31.

3aoanue {{ 156 }} 19
OTMmeTbTE NTPaBUIIbHBII OTBET
Peaxnus pasnoxxenus — 31o:
[ SiO2] + Mg =2Mg + Si;
] Zn + CuSO4 =ZnSO4 + Cu;
L] N2 + 02 =2NO;
M CaCOj; = CaO + COs,.

3aoanue {{ 157 }} 20
OTMeTbTe NMpaBUIIbHBIN OTBET
Peaknus coenuHeHUs — 3TO:
M 2Al+ 3S = AlSs;
[J FeS + HCI = FeCl, + H2S1;
[J Zn+ 2NaOH + 2H,0 = Nay[Zn(OH)4] + H21;
L1 2KClO3; = 2KCI + 30a.

3aoanue {{ 158 )} 21
OTMeTbTe NMpaBUIIbHBIN OTBET
Peaknms 3amernieHus — 310:
[J Ba+ CO,=BaCOs|;
[J Ca(HCO3), = CaCOs| + CO21 + H20;
M 2Al + Cr,03 = ALOs + 2Cr;
] 2KNO3 =2KNO; + Os.

3aoanue {{ 159 }} 22
OTMmeTbTE NTPaBUIIbHBII OTBET
K peakuuu HelTpanu3anuy OTHOCUTCS B3aUMOAECUCTBUE MEXTY KUCIOTON U:
L] combro;
] merammom;
M menousto;
[l OCHOBHBIM OKCHOM.

3aoanue {{ 160 }} 23

OTMeTbTe NMpaBUIIbHBIN OTBET

VYkaxuTte npaBUJIbHOE YPaBHEHUE PEAKIUU:
M Ca(OH); + Fex(SO4); = 3CaSO4 + 2Fe(OH)s;
L1 Ca(OH): + Fex2(SO4)3 = Cax(S04)3 + Fe(OH);
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[J Ca(OH), + Fex(SO4); = 3CaSO4 + 2Fe(OH)s.
3aoanue {{ 161 }} 24

OTMeThTe MpaBUIBHBIN OTBET
CymMma k03(p(pHIIMEHTOB B YPaBHEHUH JICKTPOTUTHUECKON AUCCOLMAITIH THIPOKCUAA Oapust
Ba(OH), — sT0:
L 3;
M 4;
0l 5;
Ll 6.
3aoanue {{ 162 )} 25
OTMeThTe MpaBUIBHBIN OTBET
CubHast KUCJIOTA B BOJIHOM PAacTBOPE OTBEYAET OKCUY:
M CLO7;
L] P2Os;
L] N20s;
] Cl0.

BTopoii cemecTp

1. YrneBomopoapl, umMerne B CTPYKType ABOMHYIO >C=C< KOBAJIEHTHYIO
CBSI3b - ATO ...

-1 JIKAHbI

-1 QJIKUHBI

+: aJIKEHBI

-1 apeHBI

2. ### - DTO YIIEBONOPOIBI, MMEKIIHME B CTPYKType ABONHYyK >C=C<
KOBAJICHTHYIO CBSI3b

+: aJIKEHBI

+: AJIKEHBI

+: AJIKEHBI

3.  DOTujieHOBbIE  YIJIEBOJAOPOJbI, O3TO  OpPraHUYECKHE  COEIUHEHMS,
coaepKamue. ..

+: 1BOMHYI0 >C=C< KOBAJICHTHYIO CBA3b

-: TpolHYI0 -C=C- KOBaJIEHTHYIO CBS3b

-1 apOMAaTHYECKOE SJIPO

-: Tonbko onuHapubie C-H cBs3u

4. Obmas ¢popmyJsia aqTKeHOB ...

-. CnH2n+2
+: CuHon
-: CuHon2

_: Can

5. 'mOpunuzanust atoma yriaepojia B 3STUIICHE. ..
3

)
+: sp?
)
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_: $2p?
6. B ankeHax aTom yriiepojaa HaXOJUTCA B .... — THOPUHOM COCTOSTHUU
- sp®

+: sp?

- sp

_: 2p?

7. JIBoMiHAs KOBaJCHTHAS CBS3b — 3TO KOMOMHAIIHUSL. . ..

-: 1Byx O -cBs3eit

+: ogHOM © — 1 OJIHOM TT-CBsI3EH

: IByX T-CBSI3€U

-: oiHOM O — ¥ IBYX TT-CBA3EH

8. M30Mepust alKeHOB ONPENEISIETCS. . .

: TOJIBKO CTPOEHHUEM YTIIEPOTHOU LIENH

-: TOJBKO MecTomnoioxkeHueM >C=C< cBs3U

+: CTpOEHUEM YTIIEPOJHOM LIENU U MecTomnonoxennem >C=C< cBsi3u

- Y aJIKEHOB HET U30MEPUH

9 . U3oMepamu SABISIOTCS COEAUHEHMUS. . ..

A: CH»=CH—CH>—CH>—CHj3
b: CH3—CH=CH—CH>—CHj3
B: (‘ll3—(|'=('ll——(‘113

CH;

IS €CHly— (, =CH — CH, — CH;
CH;

: CH»=CH—CH>—CHz3

+:A, b, B
- :5,B,T
B, T, 11
AT, I
b, T, 11
-:b,B

10. U3o0Mepamu ABIASIOTCA COCAUHEHHS. . .

(A) CH;—CH=CH—CHj3
() CH;—CH=CH—CH,—CH;s

(B) CH=CH—CH,—CH;
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(I') CH>=CH—CH>—CH>—CH3
(1) CH,= |( — CH, — CHj3;

CH;
() CH; — (I‘: CH — CH;

CH;

11. U3oMepamu ABASIOTCS COCAUHEHUS. . ..
(A) CH>=CH—CH=CH2

() CH,=C=CH—CHs
(B) CH=CH— CH,—CH=CH,

CH;

(1) CH,= (I'_('n2

ClH,
() CH,=CH— CH=CH—CH;
(I) CH,=C=CH—CH,—CHj

I. .I. + : +
TP >
N w o

= =

Tperuii cemecTp

1. 3aoanue

IIpu3Hakom paBHOBECHUS CUCTEMBI IIpU p, T=const sBiseTcs
P=const

AG<O0

AG=0
AH =0

1T =const

2. 3aoanue
IIpu3Hakom paBHOBeCUs CUCTEMBI IIpu V, T=const ABiseTcs
P=const
AG<O
AG=0
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AF =0
1T =const

3. 3aoanue
OtkpbiTas cucrema Oynet
0OMEHMBATHCS SHEPTUEH U BEIIECTBOM C OKPYXKAIOIIei cpeioif  He COXPaHATh MOCTOSHHBIM
CBOI 00beM
0OMEHUBATKLCS YHEPTHEH, HO HE BEIIIECTBOM C OKPYKAOIIEH cpenoit
0OMEHUBATKLCS BEIIECTBOM, HO HE HEPTHUEH C OKpYKAIOIIEH cpenoit
COXPaHSATh MTOCTOSIHHBIM CBOM 00BEM, SHEPTHUIO U COCTAB

4. 3aoanue
Bo BHYTpeHHIOIO SHEPTUIO CHCTEMBbI BKIIIOYAETCS
MOTEHIMATIbHAS YHEPTUs CUCTEMBI KaK LIEJIOTO
KUHETHYECKas SHEPTHUSI CUCTEMBI KaK I1eJI0r0
MOTEHIMATbHAS 1 KWHETUYeCKast SHEPIHU CUCTEMBI KaK LIEJI0T0
BCE BHJIbI SHEPIHH, BKJIIOUAsi HEU3BECTHBIE, 32 UCKIIOYCHUEM KHHETUYECKON U MOTEHIIMAIBHON
SHEPIUU CHCTEMBI KaK IEJIOT0
SHEprus, epeiaHHas cuctTeMe B opMe TEIUIOTHI U PabOThI

5. 3aoanue
TennoBoit 3¢ ekt XuMHUIECKOH peakuy Ipu p=const paBeH U3MEHEHHUIO
S (3uTpOMHSN)
G (oueprus ['u66ca)
F (3neprus ['enbmronbia)
H (3nTansnms)
U (BHYTpEHHSS SHEPIHsl)

6. 3aoanue
TemnnoBoit 3¢ ekt XxumMuueckoil peakuu npu V=const paBeH U3MEHEHUIO
S (3uTpOMMSN)
G (oueprus ['u66ca)
F (3neprus I'enbmronbia)
H (3rTansnms)
U (BHYTpEHHSS SHEPIHsl)

7. 3a0anue

N3menenne AH XMMHYECKOM peakUu ONPEEIsAeTCS
HaYyaJIbHbIM COCTOSIHUEM CUCTEMBI
HA4aJIbHbIM U KOHEYHBIM COCTOSIHUSIMHU CHCTEMBI
KOHEUYHBIM COCTOSIHUEM CHCTEMBI
IIyTEM IIEPEX0a U3 HAYAJIIBHOI'O COCTOSIHUS B KOHEUHOE

8. 3aoanue

N3menenne AU XMMHYECKOM peaKLUU ONPEIEISAETCS
HaYyaJIbHbIM COCTOSIHUEM CUCTEMBI
KOHEUYHBIM COCTOSIHUEM CHCTEMBI
HA4aJIbHbIM U KOHEYHBIM COCTOSIHUSIMHU CHCTEMBI
IIyTEM IIEPEX0a U3 HAYAJIIBHOI'O COCTOSIHUS B KOHEUHOE

9. 3a0anue
Cuctema, cocrosimas u3 BogHoro pactsopa NaCl u Tpéx kpucramnos NaCl, sBusercs
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IByX(a3zHOU
TpéxdazHon
qyeThIpéxPazHoit
nsTH(a3HON

10. 3a0anue
Cucrema, cocTodias uX TpEX KyCOUYKOB JIbJIA, )KUKOM BOJBI U Ta3a, COAEPIKALLEr0 BOASHOM nap,
ABIIAETCS

TpéxdazHon

qyeThIpéxPaznoit

nsaTH(a3HON

mectudazHon

11. 3a0anue
XUMUYECKUH MOTEHIIMAN JAaHHOTO KOMIIOHEHTa MpU (ha30BOM PaBHOBECHU
pas3nuyeH BO Bcex (pa3ax B 3aBUCHUMOCTH OT KOHLIEHTPAIIUH
pas3nuyeH Bo Bcex (pa3ax B 3aBUCHMOCTHU OT TEMIIEPATYPHI
pas3nuyeH Bo BcexX (pa3ax B 3aBUCHMOCTH OT JAAaBJICHUS
OJIMHAKOB BO Bcex (pazax

12. 3a0anue

Yucno TepMOJMHAMUYECKUX CTENICHEeH CBOOOIbI PABHOBECHOM 3aKPBITON CUCTEMBI - 3TO
YUCJIO TapaMETPOB COCTOSHUSL CUCTEMBI
YHUCJIO KOMIIOHEHTOB CUCTEMBI
YKCJI0O KOMIIOHEHTOB MUHYC 1
YHCJIO HE3aBUCUMBIX I1APAMETPOB COCTOSIHUS CUCTEMBI, KOTOPBIM (B U3BECTHBIX IIpEAEax)
MO>KHO IpUJaBaTh NPOU3BOJIbHBIC 3HAUCHUS 0€3 U3MEHEHHUs uncia a3

13. 3a0anue
Cornacno mpaBwmity ¢a3 ['n66ca, urcno creneHeil cB000IbI pABHOBECHON 3aKPHITON CUCTEMBI, Ha
KOTOPYIO BIMAIOT JBa BHEMIHUX (hakropa (p,T) paBHO

YHCITY KOMIIOHEHTOB CUCTEMBI IIJIIOC JIBA MHHYC YHCIO (a3

YHCITy KOMIIOHEHTOB CHUCTEMbI MUHYC JIBa MUHYC YHCIO (a3

YHCITy KOMIIOHEHTOB CUCTEMbI MUHYC JIBa ITFOC YUCIO (a3

YHCITy KOMIIOHEHTOB CUCTEMBI IUTIOC JIBa TUTIOC YHUCIO (a3

14. 3a0anue
PaBHOBeCHast OJJHOKOMIIOHEHTHAs! CUCTEMa HE MOXKET COoJiepKaTh Ooee
Tpéx Pa3
Byx (a3
4eThIpeX (a3
st das

15. 3a0anue
PaBHOBecHas IByXKOMIIOHEHTHAsl CHCTEMa HE MOXET CoJiepXKaTh Ooee
Tpéx Pa3
Byx (a3
4eThIpeX (a3
st das

16. 3aoanue
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XUMHUYEeCKHi NMOTCHIUAIT - 3TO YaCTHAs MMPOU3BOAHAA I/I3063.pHO-I/I3OTepMI/I‘IeCKOI‘O MNOTCHIMAJIa I10
MacCCC BCIUICCTBA IIPU MOCTOAHHBIX 3HAYCHUAX

2T
v,T
V,S
P, S

17. 3a0anue

XUMHUYeCKHit NOTCHIUAII - 3TO YaCTHAA MPOU3BOAHAA U30XOPHO-U30TCPMHUYCCKOI'0 ITIOTCHIHUAJIA I10
MacCCC BCUICCTBA IIPU MMOCTOSAHHBIX 3HAYCHUAX

p. S
V.S
V.7
2.7

18. 3aoanue

Cucrema, cocTodIas U3 HUHKOBOM IIaCTUHBI, BogHOro pactBopa HNOs, my3sIpbKOB ra30Boi
cmecu NO2 + N2O4 1 Bo3yxa HaJl pacTBOPOM, SIBIISIETCS

TpéxdazHon

qyeTbIpéxdazHoit

nsTH(a3HON

mectudazHon

19. 3a0anue
KpuBasi, oTBeuaromias paBHOBECHIO TBEPJIOE TEJIO «> KHUAKOCTh, Ha (Pa30BOU ArarpamMme BOJIbI
umeer dp/dt < 0, notomMy 4TO

MPOILIeCC MJIABJICHUS JIbJIa YIHAOTEPMUUYECKUN

MPOLECC OTBEPACBAHUS KUIKON BOJbI IK30TEPMUUYECKHUI

IJIOTHOCTH JIbJIa OOJBIIE MIOTHOCTH BOIBI

IJIOTHOCTD JIbJ]a MEHBIIIE TNIOTHOCTH BOJIbI

20. 3a0anue
IIpu3Hakom paBHOBECHUS CUCTEMBI IIpU p, T=const sBiseTcs

P=const
AG<O0

AG=0
AH =0

1T =const

21. 3adanue

IIpu3Hakom paBHOBeCUs CUCTEMBI ipu V, T=const ABisteTcs
P=const

AG<O

AG=0

AF =0
T =const

22. 3aoanue
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OtkpbiTas cucrema Oynet
0OMEHMBATHCS SHEPTUEH U BEIIECTBOM C OKPYXKaIoIeil cpeioif u He COXPaHATh MOCTOSTHHBIM
CBOI 00bEM
0OMEHUBATKLCS YHEPTHEH, HO HE BEIIIECTBOM C OKPYKAOIIEH cpenoit
0OMEHUBATKLCS BEIIECTBOM, HO HE SHEPTHUEH C OKpYKAIOIIEH cpenoit
COXPAHSATh MTOCTOSIHHBIM CBOM 00BEM, SHEPTHUIO U COCTAB

23. 3a0anue
Bo BHYTpeHHIOIO SHEPTUIO CHCTEMBbI BKIIIOYAETCS
MOTEHIMATIbHAS YHEPTUs CUCTEMBI KaK LIEJIOTO
KUHETHYECKAsi SHEPTHUS CUCTEMBI KaK I1eJI0T0
MOTEHIMATbHAS U KWHETUYeCKast SHEPIHH CUCTEMBI KaK LIEJI0T0
BCE BHJIbI SHEPTHH, BKJIIOUAsi HEU3BECTHBIE, 32 UCKIIOYCHUEM KUHETUYECKON U MOTEHIIMAIBHON
SHEPIUU CHCTEMBI KaK IeJIOT0
SHEPrus, MepeiaHHas cuctTeMe B (opMe TEIUIOTHI U PadOThI

24. 3a0anue
TennoBoit 3¢ ekt XUMHUUECKOH peakuy Ipu p=const paBeH U3MEHEHHUIO
S (a3uTpOMMSN)
G (oueprus ['u66ca)
F (3neprus I'enbmronbia)
H (3rTansnms)
U (BHYTpEHHSS SHEPIHsl)

25. 3a0anue
TemnnoBoii 3¢ ekt XumMuueckoit peakuu npu V=const paBeH HU3MEHEHUIO
S (3uTpOMHSN)
G (oueprus ['u66ca)
F (3neprus ['enbmronbia)
H (3rTansnms)
U (BHYTpEHHSS SHEPIHsl)

26. 3a0anue

N3menenne AH XMMHYECKOM peakUu ONPEEIsAeTCS
HaYyaJIbHbIM COCTOSIHUEM CUCTEMBI
HA4aJIbHbIM U KOHEYHBIM COCTOSIHUSIMHU CHCTEMBI
KOHEUYHBIM COCTOSIHUEM CHCTEMBI
IIyTEM IIEPEX0a U3 HAYAJIIBHOI'O COCTOSIHUS B KOHEUHOE

27. 3a0anue

N3menenne AU XMMHYECKOM peaKLUU ONPEIEISAETCS
HaYyaJIbHbIM COCTOSIHUEM CUCTEMBI
KOHEUYHBIM COCTOSIHUEM CHCTEMBI
HA4aJIbHbIM U KOHEYHBIM COCTOSIHUSIMHU CHCTEMBI
IIyTEM IIEPEX0a U3 HAYAJIBHOI'O COCTOSIHUS B KOHEUHOE

28. 3a0anue
Cuctema, cocrosimas u3 BogHoro pactsopa NaCl u Tpéx kpucramnos NaCl, siBnsercs
nByx(a3zHOU
TpéxdazHon
qyeThIpéxdaznoit
nsaTH(a3HON
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29. 3a0anue
Cucrema, cocTodias uX TpEX KyCOUYKOB JIbJIA, )KUKOM BOJBI U Ta3a, COAEPKALLEro BOASHOM nap,
ABIIAETCS

TpéxdazHon

yeThIpéxPazHoit

nsaTH(a3HON

mectudazHon

30. 3aoanue
XUMUYECKUH MOTEHIIMAN JAHHOTO KOMIIOHEHTA MpU (ha30BOM PaBHOBECUU
pas3nuyeH Bo Bcex (pa3ax B 3aBUCHMMOCTH OT KOHLIEHTPAIIUH
pas3nuyeH Bo Bcex (pa3ax B 3aBUCHUMOCTHU OT TEMIIEPATYPHI
pas3nuyeH Bo BcexX (pa3ax B 3aBUCHMOCTH OT JAAaBJICHUS
OJIMHAKOB BO Bcex (pazax

31. 3aoanue

Yucno TepMOJMHAMUYECKUX CTENICHEeH CBOOOIbI PABHOBECHOM 3aKPBITO CUCTEMBI - 3TO
YHUCJIO TapaMETPOB COCTOSHUS CUCTEMBI
YHUCJIO KOMIIOHEHTOB CUCTEMBI
YKCJI0O KOMIIOHEHTOB MUHYC 1
YHCJIO HE3aBUCUMBIX I1APAMETPOB COCTOSIHUS CUCTEMBI, KOTOPBIM (B U3BECTHBIX IIpEAEIax)
MO>KHO IpUaBaTh NPOU3BOJIbHBIC 3HAUCHUS 0€3 U3MEHEHHUs uncia a3

32. 3adanue
Cornacno mpasmity ¢a3 ['u66ca, urcio creneHeil cB000IbI pABHOBECHON 3aKPHITON CUCTEMBI, Ha
KOTOPYIO BIMAIOT JBa BHEMIHUX (hakTopa (p,T) paBHO

YHCITY KOMIIOHEHTOB CUCTEMBI IIJTIOC JIBA MHHYC YHCIO (a3

YHCITy KOMIIOHEHTOB CHUCTEMbI MUHYC JIBa MUHYC YHCIO (a3

YHCITy KOMIIOHEHTOB CHUCTEMbI MUHYC JIBa ITFOC YUCIO (a3

YHCITy KOMIIOHEHTOB CHCTEMBI ILTIOC JIBa TUTIOC YHUCIO (a3

33. 3a0anue
PaBHOBeCHast OJJHOKOMIIOHEHTHAs! CUCTEMa HE MOXKET COJiepKaTh Ooee
Tpéx Pa3
Byx (a3
4eThIpex (a3
st das

34. 3aoanue
PaBHOBecHas IByXKOMIIOHEHTHAsl CUCTEMa HE MOXET COJiepXKaTh Oosee
Tpéx Pa3
Byx (a3
4eThIpeX (a3
st das

35. 3aoanue
XI/IMI/I‘-ICCKI/Iﬁ IIOTCHIIHUAJI - 3TO YaCTHas HpOI/I?)BOI[Ha}I H3063pHO-H3OTepMquCKOFO IIoTCHIIMaja 1o
MaccCe BEIIECCTBaA HpI/I ITIOCTOSHHbBIX 3HAUCHUAX

2T
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V. T
V.S
0,5

36. 3aoanue
XI/IMI/I‘-ICCKI/Iﬁ IIOTCHIIHUAJI - 3TO YaCTHAas HpOI/I?)BOI[Ha}I I/I3OXOpH0-I/130T€pMI/I‘-IeCKOFO IIoTCHIMaJa 1mo
MaccCe BCIIECTBA HpI/I ITIOCTOSHHbBIX 3HAUYCHUAX

p. S
V.S
V.7
.7

37. 3a0anue
Cucrema, cocTodIas U3 HUHKOBOM IIaCTUHBI, BogHOro pactBopa HNOs3, my3sIpbKOB ra30Boi
cmecu NO2 + N2O4 1 Bo3iyXa HaJl pacCTBOPOM, SIBJISIETCS

TpéxdazHon

qyeTbIpéxdazHoit

nsaTH(a3HON

mectudazHon

38. 3adanue
KpuBas, oTBeuaromias paBHOBECHIO TBEPJIOE TEJIO «> KHUAKOCTh, Ha (pa30BOU ArarpamMme BOJIbI
umeer dp/dt < 0, notoMy 4TO

MpOILIeCC MJIABJICHUS JIbJIa YIHAOTEPMUUYECKUN

MPOLECC OTBEPACBAHUS KUIKON BOJbI IK30TEPMUUYECKUI

IJIOTHOCTH JIbJIa OOJBIIE MIOTHOCTH BOIBI

IJIOTHOCTD JIbJ]a MEHBIIE TNIOTHOCTH BOJIbI

[TonHBIN KOMIUIEKT TECTOBBIX 3a/laHUI HaXoAUTCs Ha Kadeape « THHOBaIMOHHBIE MaTEpHAIIbI
IIPUHTMEUAUHY CTPUN»

Ipumep IK3aMeHAUUOHHBLX OUICMOB

Tperuii cemecTp

MUHHUCTEPCTBO OBPA30BAHMS U HAYKU POCCUMCKOM ®EJIEPALIUU
denepasbHOE rocysapcTBEHHOE aBTOHOMHOE 00pa30oBaTe/ibHOE yUpeKJeHue
BbICIIEr0 06pa30BaHUS
«MOCKOBCKUM MOJIUTEXHUYECKUN YHUBEPCUTET»

IHonurpapuyeckuit HHCTUTYT
Kadenpa «THHOBaIIMOHHBIE MaTepHAaJIbl IPUHTMEINAUHIYCTPUNY
JucunmnHa «XUMHYECKHE OCHOBbI TEXHOJIOTHM MOJUIPA(PUYECKOro W YINAKOBOYHOIO

NMPOU3BOJACTBA»
Hanpagnenune 29.03.03 — TexHonorus noaurpaduyeckoro ¥ ynakoBOYHOTO MMPOU3BOJICTBA
Kypc 2, rpynma , bopma oOydenus ounas

3K3AMEHAIIMOHHBIN BUIET Ne 1
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1. JlucnepcHbie CUCTEMBI U UX KOJIMYECTBEHHbIC XapaKTEPUCTUKH.
2. CenumeHTalusi CyCIEH3UN. YCIOBUSA COOJIOJEHUS 3aKOHOB CEIMMEHTAIUU
(3axkoHoB CTOKCA).

3agaua 1.

N3o0pazute wu3oTepMbl ajncopOiuum OyTaHOJIa Ha AaKTUBUPOBAHHOM yIJIE B
koopauHatax 1/I" = f(1/C) nnsa nByx Temmneparyp, eciu T>> Ti.

JlaliTe He0OXOIMMbIE MOSCHEHUS K TpaduKy.

3amauya 2.

Hanumre ¢dopmyny wmunemwisl 3058 Xjopuga cepebpa, CTaOMIM3UPOBAHHOTO
pacTtBopoM xiiopuaa kKanusa. M3o0pasute rpaduk maaeHuss noreHuuana B JI9C u
OMpeNeNIUTe 3HAK JI3€Ta-MOTEHIMANA.

yTBep)KI[eHO Ha 3aCCJaHun Ka(beIIpLI «MHHOBAITMOHHBIC MATEPHATLI MPUHTMETUANHIYCTPUI))

« » IpOTOKOJ Ne 3aB. kadenpoii /A.I1. Konnparos /
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