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OobJaacTh INPUMECHCHHUA H HOPMATUBHbLIC CCHLJIKHA

Hacrosmass nporpamma y4eOHOW JUCHMIUIMHBI YCTAHABIMBAET MUHHMAJIbHBIE
TpeOOBAHMS K 3HAHUSM M YMEHUSIM OOYYalolerocs U ONpeAessieT COAep>KaHue U BHUJIbI
Y4EOHBIX 3aHSATUNA U OTYETHOCTH.

[Iporpamma npeaHazHayeHa JJisl IpenogaBareseii, BeAyIuX JaHHYIO TUCUUIUIMHY, U
oOyuaromuxcs HanpasiaeHust oarotoBku 29.03.03 — «Texnonmorus noiurpaguieckoro u
YIAKOBOYHOTO MPOU3BOJACTBAY, M3YYAIOIIMX JUCHUIUIMHY «XUMUYECKUE OCHOBBI
TEXHOJIOTUU MONUTPadUUYECKOTr0 U YIAKOBOYHOT'O ITPOU3BOICTBAY.

[Iporpamma pazpaboTana B COOTBETCTBUHU C:

o @esepanbHBIM  TOCYAAPCTBEHHBIM  OOpa3oBaTEIbHBIM  CTaHAAPTOM  TIO
HampaBieHuto noarotoBku 29.03.03 Texnomorus mnonaurpaduyeckoro u
YIAKOBOYHOTO MPOM3BOJCTBAa (ypoBEHb OakajaBpuaTa), YTBEP)KICHHBIM
npukazoM MOH P® ot 22 centsiops 2017 1. Ne 960;

e (OOpazoBarensHolt nporpammoit 29.03.03 TexHosorusi noaurpaguyeckoro u
YIIaKOBOYHOTO MTPOU3BOCTBA (YpPOBEHb OakaiaBpuara), Npopuib MOArOTOBKH —
«Jln3ailH ¥ TEXHOJIOTUH CO3/1aHUS BU3YAJIbHOTO KOHTEHTAY;

e Pa0ouuM yu4eOHBIM IUJIJAHOM YHUBEPCUTETA [0 HAMPABICHUIO TOATOTOBKH
29.03.03 Texnonorusi monurpaduyecKoro M YIMaKOBOYHOTO MPOU3BOJCTBA
(ypoBensb OakamaBpuara), mpoduib MOATOTOBKH — «J/IM3ailH W TEXHOIOTUU
CO37aHMs BU3YaJIbHOTO KOHTEHTa», ToJ1 Hadayia o0y4yeHust 2023 r.

1. Ilesu u 3aga4M OCBOEHMS AU CHUILIMHBI

K 0CHOBHBIM 1HeJsIM OCBOCHMS AUCHHUIUIMHBI «XMMHYECKUE OCHOBBI TEXHOJIOTUH
MOUTPaPUIECKOro ¥ YIIaKOBOYHOTO MPOU3BOJICTBAY CIIETYET OTHECTH:

— (hopmupoBaHue y oOy4Jaronmxcs LEITOCTHOTO €CTECTBEHHOHAYYHOTO
MHPOBO33PEHUS;

— U3y4YE€HHUE TEOPETHYECKHX OCHOB HEOpraHMYecKoW, oOIel, OpraHuyecKou,
(bU3UYECKON U KOJUTOUTHON XUMUU;

— (opMHUPOBaHKE HABBIKOB pa0OTHI C XUMUYECKUMHU BEIIECTBAMH.

K ocHOBHBIM 3a1a4yaM OCBOEHUS JUCHUILUIMHBI « XHMUYECKHE OCHOBBI TEXHOJIOTUU
noJIUrpauIecKOro U YIaKOBOYHOTO MTPOU3BOCTBAY CIIEIYET OTHECTH:

— OCBOEHHE OCHOBHBIX (DU3UKO-XMMHUYECKUX METO/IOB aHAIN3a BEIIECTB;

— (hopMHUpPOBaHNE HABBIKOB pa0OTHI CO CIIPABOYHON XMMUYECKOM TUTEPATypOii;

— IPUMEHEHUE TEOPETUYECKUX 3HAHUW U MPAKTUYECKUX HABBIKOB [JIsl PELICHUS
MPaKTUYECKUX 3a71ad B Oyayied mpodecCHoHaNbHOM AESITEIbHOCTH.

B npouecce wu3yueHHs JUCHUIUIMHBI «XUMHUYECKHE OCHOBBI TEXHOJIOTHUU
noJIUTrPaUIecKOTO U yMaKOBOYHOTO MPOU3BOJCTBA XHWMHUUYECKHE OCHOBBI TEXHOJIOTHHU
noJIUrpauIecKOT0 W YIMAaKOBOYHOTO IMPOM3BOCTBAY» 3aKJIA/IBIBACTCS OOIICHAYYHBIA U
npodecCUOHANbHBIA (yHIAaMEHT, (OPMUPYIOTCS OCHOBHBIE MPUEMBI MMO3HABATEIIHHOM
NEATEITbHOCTH.



JI7s TEXHONOTMYECKOTO W MPOEKTHOIO0 BHUAA JESITEIbHOCTH 3HAHUE IWCUUILIMHBI
MO3BOJISIET OOOCHOBAaHHO TMOJXOJWTh K  BBIMOTHEHUIO OKCIICPUMEHTAIbHBIX U
1a00paTOPHBIX UCCIIEIOBAHUM, TOATOTOBKE TEXHUYECKUX OTYETOB.

2. MecTo nucuuniimnabl B cTpykrype OII 6akanaBpuara

JlucrumimHa  «»  OTHOCHUTCSA K  MAaTeMAaTHYeCKUM M €CTCCTBEHHOHAYYHBIM
JTUCHUIUIMHAM 00s3aTeIbHOM 4YacTH Yy4eOHOro IUIaHa OCHOBHOM 00pa3oBaTesIbHOM
nporpamMmsbl OakanaBpuara.

Hucuunnuna b1.1.12.5 «XuMHuueckrue OCHOBBI TEXHOJIOTHH TOJUTPAPUUECKOro H
YIAaKOBOYHOTO  IMPOM3BOJICTBA»  B3aMMOCBSI3aHA JIOTMUECKM U COJAEpKaTeIbHO-
METOJAMYECKH CO CICAYIONUMHU TUCIUTUIMHAMY U TIpakTuKaMu yyeOnoro miaana OOIT:

B wacmu 6aoka b1.1:

— «be3onacHOCTh KUZHEACITETLHOCTI;

— «Du3uKa KOHACHCUPOBAHHOTO COCTOSTHUS;

— «OCHOBBI MOJUTPAPUUECKOTO U YITAKOBOYHOTO MTPOU3BOJICTBAY;

— «OO011ee MaTepuanoBeIcHUEY;

B uacmu 6noxa b1.2:
— «Texnomoruu co3gaHus MPOTyKIUHA TOTUTPAPUIECKUMU CITIOCO0AMUY,;
— «MarepuasnoBeeHre TOTUTPAPUIECKOTO U YITAKOBOYHOTO TIPOU3BOICTBAY.

3. [lepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 AUCHMILIMHE (MOAYJIIO0),
COOTHECEHHBIX C INIAHUPYEMBIMH pPe3yJIbTATAMHU 0CBOCHUS 00pa3oBaTe/IbHOM
MPOrpamMmsl

B pe3ynbrare OCBOEHUS JMCUMIUIMHBI «XHMHYECKHE OCHOBBI TEXHOJIOTMH
NOJIUTPAPUUYECKOTO U YIMAKOBOYHOI'O MPOU3BOJACTBA» y OOydaromMXcs (HOpMUPYIOTCS
CIEIyIOIME KOMIIETEHIMU W JOJKHBI OBITh JOCTUTHYTHI CIEIYIOIIUE pPE3yJIbTaThl
oOy4eHHsl KaK dTarn (GOpMUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHIMMA:

B pe3yJabTarte ocBOCHHS

OOIIEHHKCHEPHBIE
3HAHWUSI, METOJIBI
MaTeMaTU4eCKOr0 aHaIT3a
Y MOJICTTMPOBAHUS B
obnactu
npodheCCHOHATTLHON
JeSTEITbHOCTH

Kon o0pa3oBaTeJIbHOI IlepeyeHb MIAaHUPYEMBIX Pe3y/a1bTATOB
KOMIIETEeHIIMH | MPOrpaMMbI 00y4alouiicst 00yuyeHMsI 10 TUCHHUTLIHHE
A0JI2KEeH 00/1a1aTh
CITOCOOHOCTBIO IPUMEHSATH | 3Hamb:
OIIK-1 €CTECTBEHHOHAYYHbIE U - METOIbI U3MEPEHUs 1 00pabOTKH

AKCIIEpUMEHTATLHBIX JAHHBIX
ymemn:

- 00pabatbIBaTh M MPEACTABIATH
AKCIIEpUMEHTAILHBIC JAHHBIE B BUJIE OTICTOB
81a0emn:

- CIIOCOOHOCTBIO K CHCTEMATU3AIUU U 0000IIECHUIO
pe3yabTaTOB PabOTHI




4. CTpyKTYpa M coJepKaHue U CHUIIMHBI

OOmass TpyAOEMKOCTh JUCUUIUIMHBI COCTaBIs€T 9 3a4eTHBIX €IUHUL, T.C.
324 akagemuueckux yaca (13 Hux 144 yaca — camocrosTenbHas paboTa 00yJyaronmxcs).

Paznensl aucuumivabl « XMMHYECKHME OCHOBBI TEXHOJIOTHMU MOJUIpadUyecKoro u
YIaKOBOYHOT'O MPOU3BOJICTBA» U3Yy4aIOTCSl HA TIEPBOM U BTOPOM KypCax.

Ha nepBom kypce B mepBOM cemecTpe BblIenseTcs 3 3a4eTHble enuHulbl, T.€. 108
aKajgeMuyeckux yaca (u3 Hux 36 yacoB — camMocTosATeNbHas paboTa 00ydaromuxcs), BO
BTOPOM ceMecTpe — 3 3aueTHbie eIMHUIBI, T.€. 108 akagemuueckux 4acoB (U3 HUX 54 yaca
— camocrosTenabHas padorta oOyuaromuxcsi). Ha BTopoMm Kypce B TpeTbeM ceMecTpe
BbIZIesieTCs 3 3aueTHble enuHMIbl, T.e. 108 akagemuueckux vaca (u3 HuUX 54 yaca —
camocCToATeNbHas paboTa 00yJaronuxcs),

IlepBb1ii cemecTp: nexuuu — 1,5 yaca B Hepento (24 yaca), 1abopaTopHbie pabOTHI —
3 yaca B Hepenmo (48 yacoB), hopMa KOHTPOJIS — 3a4eT.

Bropoii cemectp: nekuuu — 1 yac B Hepeno (18 yacoB), maboparopHbie pabOThl — 2
yaca B Hezento (36 yacoB), popma KOHTPOJIS — 3a4eT.

Tpernii cemectp: nexuun — 1 yac B Hepento (18 yacon), naboparopHbie pabOThl — 2
yaca B HeJiento (36 yacoB), popma KOHTPOJIS — IK3AMEH.

CtpykTypa U cojaepXaHu€ AUCHUIUIMHBI «XUMUYECKHE OCHOBBI TEXHOJIOTHH
noJUrpauIecKoro M YIMaKOBOYHOTO IPOU3BOJICTBa» IO CPOKaM M BUIAM pPadOTHI
otpaxkeHsl B [Ipuiioxennn 1.

Conep:xanue pa3aeioB TUCHUUIJIMHBI

IEPBbBII CEMECTP

Paznen 1. O0masi u Heopranuyeckasi XuMMsi

Tema 1. BBenenne. Kitaccbl XMMHYeCKHX cOeTMHEHHUH

Mecro xumum B psay ¢yHIaMEHTAIBHBIX HaykK. IlpeaMer W 3amaum XHMUM.
Baxueiimme Kiaccbl 1 HOMEHKJIATYypa HEOPraHMYECKUX BemmecTB. [IpocTeie BemecTsa.
Cnoxuble BemecTBa. Oxcunbl. ['MAPOKCUIBI: OCHOBaHMS, KHUCJIOTHI, aM(pOTEPHBIC
rugpokcuabl. Conu. buHapHble COeTMHEHHS.

Tema 2. CTpoeHne aToMa U NEPUOIMYECCKH A 3aKOH

Crexnomerpruueckue 3akoHbl. COBPEMEHHOE COCTOSHHE ATOMHO-MOJEKYJISPHON
TEOPUU. 3aKOHBI COXpaHEHHs. B3auMOCBSI3b MacChl U SJHEPTUU.

CocraB atomoB. KopryckylisipHO-BOTHOBOM Tyanu3m. YpaBHeHnue [lnanka. ['unoresa
ne  bpounsa.  KBaHTOBOMExaHWdeckas  TEOpUsi  CTpoeHus  aroma. [IpuHnun
HEOolpeneleHHOCTH. BoiiHoBoe ypaBHeHue. KBaHTOBbIE wnciia. PopMa TrpaHUYHOU
MOBEPXHOCTH 3JIEKTPOHHOU IMIOTHOCTH JJIA S-, P-, d- U f-aTromHbIX opourtaneit. [IpuHuun
[Taynu. IIpaBuiio XyHaa. DIEKTPOHHOE CTPOCHUE ATOMOB 3JIEMEHTOB.

Ilepuonnueckuil 3aKOH U Iepuoaudeckas cucrema sneMmeHtoB [[.M. Menpaeneesa.
CrpykTypa U OpMbI IEPUOJUUYECKON CUCTEMBI U MX CBSI3b C JIEKTPOHHBIM CTPOCHUEM
aToMOB. s-, p-, d- u f-snementsl. [lepumonuueckne W HENMEPUOIUYECKHE CBOMCTBA
JJIEMEHTOB.

Tema 3. XumMmnueckas CBA3b



CrtpoeHue u cBolcTBa BellecTBa. Tumbl xumuueckoit cBsa3u. KoBanenTHas (mossipHas
Y HEeMNoJsipHas cBsi3b). OCHOBHBIE XapAKTEPUCTUKU KOBAJICHTHOM CBSI3H.

Meton BanenTHbIX cBsizet (MBC). Curma- um nu-cBsizu. ['mOpuamuzanus aTOMHBIX
opOuTanei.

Meton monekynspubix opoutaneit (MO JIKAO). Ces3biBaroiiue U pa3pbIXJIsSIIOIIIE
MOJIEKYJISIpHBIE OpOUTaIU. DJIEKTPOHHOE CTPOEHUE JIBYXaTOMHBIX MOJIKYIIL.

XapaKTepUCTUKU B3aMMOJICMCTBYIOIIUX aTOMOB: IMOTEHIIMAJI MOHU3ALIMH, CPOJCTBO K
AJIEKTPOHY, DJICKTPOOTPULIATEIBLHOCTh. OHHAas CBs3b Kak MpeNeNIbHBIN  Ccllydyal
KOBAJICHTHOM TIOJIAPHOM CBSA3U.

JloHOpHO-aKIENTOPHBI MEXaHU3M 00pa30BaHsI KOBAJIEHTHOM CBSI3H.

Kowmmnekcubie coequHeHus. TUMTUYHBIE KOMIUIEKCOOOpa30BaTeNN U JIUTaH bl. MOHO-
M TOJUACHTATHBIE JIMTaHAbl. XeEJNaTHbIE KOMIUIEKCHL. M30Mepusi KOMILIEKCHBIX
coennuennii. Kmaccudukanmums W HOMEHKIATypa  KOMIUIEKCHBIX — COEAMHEHUH.
Jlucconmanns KOMIUIEKCHBIX coenHeHn. KOHCTaHTa HECTOMKOCTH KOMITJIEKCHOTO HOHA.
[IpumeHeHnEe KOMITJIEKCHBIX COEUHEHUMU.

ITepexonubie MeTamibl. Teopust Kpuctaiummueckoro mnoisisi. HuskocnuHOBbIE U
BBICOKOCIIMHOBBIE KOMIUIEKCHI. DHEPrusi CTaOWIM3alUM KPUCTAULIAYECKUM TIOJIEM.
Okpacka KOMIIJIEKCOB.

Bonoponnast cBa3b. Mertajuinueckasi CBsi3b. ATpEraTHOE COCTOSIHME BEIIECTBA:
TBEpJIOe, JKUJKOe, Ta3zo00pa3Hoe. Kpucrammueckoe u amMopdHOE COCTOSHHS.
Kpucrannuueckue pemieTku U 3J€MEHTapHbIC SYEHUKU. XapaKTEPUCTUKU 3JIEMEHTapHOU
AYEUKH. THUIBI KPUCTAUIOB IO BHUAY XUMHUUYECKOW CBSA3U MEXAY CTPYKTYPHBIMH
eauHuIaMy. JKuJIKue KpuCcTalibl.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH TNPOTEKAHHS XHMHMYECKHX peaKuui
JHepreTuKka W HANpaBJieHHMe XUMHYECKHX mpoueccoB. [loHiaTre o xumuyeckoin
TepMoauHaMuKe. TersoBbie 3PPEeKThl XUMUYECKUX Peakluid. DK30- U IHAOTEPMHUUECKUE
peakiuu. HanpaBiieHre caMOnpon3BOJIBHOIO MPOTEKAHUS XUMUYECKUX PEAKIIUM.
XuMuyeckass KHHeTHKAa. XuHMHYeckoe paBHoBecue. CKOpPOCTh XHUMHUYECKOU
peakuuy. 3aBUCUMOCTb CKOPOCTHM XWMHYECKOW pPEAKUUMU OT KOHUEHTpaluu. 3aKOH
JIIENCTBUSA Macc.
3aBUCUMOCTbh CKOPOCTH peakuuu oT Temneparypsl. [IpaBuno Bant-I'opda. Dueprus
aKTHBalWK Y paBHEHNE AppeHnyca. XUMHUYECKHE PEAKIIUN B T€TEPOTEHHBIX CHCTEMAX.
OOpatumble U HeEOOpaTHMbIE peakiuu. XHUMUYECKoe paBHOBecue. KoHcTaHTa
XUMHYECKOr0 paBHOBecHs. CMmenieHne xumMuueckoro pasaosecus. [Ipuniun Jle [llaTense.
I'eTeporenHoe paBHOBECHE.

Tema 5. PacTBOpHI

Mexanu3M o0Opa3oBaHUs paCTBOPOB U UX Ki1acCU(DUKAIIHSL.

Uctunnsie pactBopbl. OOmme cpoiicTBa pactBopoB. PactBopumocTh. CriocoObl
BBIpaKEHHUS KOHIIEHTPAIlUU PACTBOPOB.

PacTBOpBI-NEKTPONUTHL. DJICKTPOJUTUYECKAsT AUCCOIMAIIUSI B BOJHBIX PAaCTBOPAX.
CunpHble U cnabble d7eKTpoiuThl. KOHCTaHTa W CTEMeHb OUCCOIHUAlMU  CIadoro
AIEKTPOJIUTA.

3akoH pazOaBieHusi OcTBanbiaa. Teopusi CHIIBHBIX AJIEKTPOJIUTOB. AKTUBHOCTH H
koddurmenT aktuBHOCTH. MoHHAs cuita pacTBOpa.



HNonnoe npoussenenue Boabl. Bogopoansiii nokasarens pH. Pacuer pH cunbHbIX 1
ci1a0ObIX KUCTOT ¥ ocHOoBaHMWi. MeTtonb onpenenenust pH. bydepnsie pactBopsl. ['uaponm3
coneii. KoHcTaHTa u® creneHp TUApOIN3a. TpPyaHOPACTBOPUMBIE JIIEKTPOJIUTHL.
PaBHOBecue ocanok — pactsop. [Iponssenenue pacTBOPUMOCTH.

Tema 6. OKMCIAUTENbHO-BOCCTAHOBHUTEJIbHbIE PeAKHMUHM. JIEKTPOXMMHYECKHE
NMPOLECCHI

OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiui. CTeneHb OKUCIeHUusA. Baxkneiue
OKHCJINUTEIIM U BOCCTAHOBUTEIIN.

VYpaBuenune HepHacrta. OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIN NOTeHIIMANI. HanpaBnenue
MPOTEKAHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUU.

ONeKTpoAHbIl  moTeHuuWan. Psg  HanpsbkeHuid. ['aJibBaHWYECKHWE  DJIEMEHTHI.
DIIEKTPOABIXKYIIAS CUJIA. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLECC.
DIIEKTPOJIN3 BOAHBIX PACTBOPOB U PACIIABOB COJIEH.

Pasgena 2. Xumus 2JieMEeHTOB

Tema 1. Xumus s-371eMeHTOB

Bomopoa. Mecto Bogopoga B mepuoaMYecKor cucrteme. HM3otombel Bomopona.
ATOMapHbBlii W MOJIEKYJIApHBIM Bogopoa. CnocoOwl monmydeHws, (U3NYECKUE U
XUMHYECKHUE CBOMCTBA Boaopoaa. ['mapuael. Bona. Ilepokecua Bogoposa.

JuieMeHThl riaBHoil moarpynnsl I rpymnnsl. Illenounsie mertamisl. Baxuenmmne
COEIMHEHUS C BOJIOPOIOM, KUCIOPOAOM. OKCHIBI, TEPOKCHIBI U HAIIEPOKCHIBI.

uieMeHThI riiaBHoi moArpynnsl II rpynmbl. bepwinuii. Okcull, THAPOKCUI, UX
cBOMCTBa U moaydeHue. ['maponus coneri. Marauu. [lonmydyeHre u CBOMCTBA OKCHAA U
ruapokcuaa. lllenouynozemenbHbple 3nemMeHTHl. [logydyeHne W CBOMCTBA OKCHUIOB H
TUIPOKCUIOB KaJIbIUsl, CTPOHLIUS U Oapusl.

Tema 2. XumMus p-3J1eMeHTOB

uieMeHThI r1aBHOM moArpynnsl VII rpynnsl. I'aorensl. O0nias xapakrepucTuka
raJIOTeHOB (HAXOXKJIEHHE B MPUPOJE, CTPOCHHUE ATOMOB, CTEIIEHH OKHUCJIEHHS, METOJbI
NoJIy4eHHs, PU3NYecKre U XUMHUYEeCKrue CBOMCTBA). [IpuMeHeHne mpocThIX BEUIECTB U
COEIMHEHUI TaJOTr€HOB.

DiieMeHTHl rjaBHOl  moarpymnbl VI rpynmbl.  Xaabkorenbl. OOmias
XapaKTEepUCTHUKA XaJbKOT€HOB, AJUIOTPONUs XaidbKoreHoB. Kucmopona. CTpoenue aroma u
MOJIEKYJIbl, MOy4eHHE U CBOWcTBA Kuciaopona. O30H, €ero noiayyeHue u OHoIoruyeckast
posib. Cepa. CepoBojiopojiHast KucjaoTa, cyiabduapl. [lomydeHne m CBOHCTBA OKCHJIOB
cepbl. Kucnoponusie kuciotel cepbl. CymnbdaThl, ux cBoiictBa. CelleH M TEIyp Kak
aHasoru cepsl. IIpakTnueckoe npuMEeHEeHNE XAIBKOTEHOB U UX COCITMHEHUM.

DJIeMeHThI IJIAaBHOI MOATPyNnbI V rpynmnsl

OO11ast XapaKTepUCTUKA 3JIEMEHTOB MOATPYIIIIHIL.

A3sor. Hutpuael. buonornueckas ponp azora. Comm amMMmoHus. OKCuael asora,
CTPOCHHE, MOJYUYEHNE U XUMHUUECKUE CBOMCTBA. A30THCTAsl KHUCIIOTA, €€ OKUCIUTEIBHO-
BOCCTAHOBUTENbHAA aKTUBHOCTb. HUTpUTHI. A30THast KMCIOTa, MOJTYYEHUE U CBOMCTBA,
B3aMMOJICUCTBUE C MeTaulaMH W HemeTamuiamu. HutTpaTel. A30THBIE yAOOpeHUS.
IIpumeHeHue a30Ta ¥ ero COeJUHEHUN.



®ochop. Kpucrammueckue momudukammu ¢ochopa. Coemunenus ¢ocdopa c
Metauiamu u HemeTawmamu. Oxkcunbl docdhopa. DochopHble KHUCIOTHI, WX COJH.
[Tpumenenue dhocdopa u ero coenuaeHnl. CpaBHUTENBHAS XapAKTEPUCTHUKA COSTMHEHUH
azota u pocdopa. DieMeHThI NOATPYNIbI MBIIIbSIKA.

DJieMeHThI I1aBHOM noArpynnsl I'V rpynnsl

Yriaepoa. @opmbl CylIECTBOBaHHMS NPOCTOTO  BemlecTtBa. Heopranunueckue
coequHeHust yriepona. CrmocoOHOCTh aTOMOB yriepoaa oOpa3oBbIBaTh IEMHBIE WU
IUKINYECKUE CTPYKTYPHI.

Kpemuuii. CoennHeHUsI ¢ KHUCIOPOAOM M BOAOPOAOM. ['aloreHunpl KpeMHHs, HUX
npuMeHeHue. KpeMHHeBble KHUCIOTHI, MX coiu. ['uaponu3 cunukatoB. CUIUKaThl B
npupoje. [loHsaTre o HeopraHU4eCcKuX MoJuMepax.

ueMeHTHI moArpynnbsl repmanusi. Onoo. CBuHen. PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA MPOCTBIX BEUIECTB U UX COCAUHECHUMN.

uieMeHThI ri1aBHoM noaArpynnst I rpynnsl

Bop. DnextponHas cTpykTypa aroMma. CoeluHeHUs1 O0pa ¢ KUCIOPOIOM, TaJIOr€HaAMU,
BOJIOPOJIOM. BOpHBIE KUCIIOTHI U KX COJIH.

Amomunuii. CoelUHEHUsT € rajoreHamu, KuciaopogoMm. OKCUA W THUIPOKCHUL
ATIOMHUHUS, UX XUMUYECKHE cBOMCTBA. Coli amoMuHUA. [ Mapon3 coield allfOMUHUS.

Hoarpynna reqaus. biaropoaneie razpl. CoBpeMeHHask XapaKTepUCTHKA 3JIEMEHTOB

MOATPYIIIIBL

Tema 3. Xumus d-3;1eMeHTOB

XuMHUA nepexoaHbIX 3jeMeHTOB (d-dj1emMenToB). dU3NUecKue CBOMCTBA MPOCTHIX
BemecTB. CTENEHW OKHUCIEHUSA. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB IPOCTHIX
BCIIECTB U COCIMHEHUWW B Mmepuodax U rpymnmnax. IlepexoaHble 3JIE€MEHThl Kak
KoMIUiekcooOpazoBarenu. O030p XUMHUM TEPEXOIHBIX DJIEMEHTOB [0 TpyImam.
[Toarpynna ckanaus. [loarpynma turana u BaHaaus. [loarpymma xpoma. Iloarpynmna
Mapranua. OnemeHTbl VIII rpynmbl. DJeMeHTBl MOATPYNIbI MEAM W IMHKA.
PannoakTuBHBIE 3JIEMEHTHI.

Pa3nea 3. AHaiuTHYeCcKass XUMUSA

Tema 1. KauectBennnlii anaam3. Krnaccudukamms wmeromoB anammza. Crocod
BBITIOJTHEHUS aHAIUTHYCCKNX peakiuid. Krnaccudukanus aHaTUTHYECKUX PEAKIIUM.
JIlpoOHBINT M CUCTEMHBIM aHanu3. Pa3neneHre KaTHOHOB M aHMOHOB HAa aHAIMTHYECKUE

TPYIIIIHIL.
Tema 2. KonuecTBeHHBIH aHAJN3. MEeTOIbI KOJIMYECTBEHHOIO aHAIN3a. XUMUYECKHE
METO/Ibl aHAJIU3a. TUTPUMETPUUECKUN METOJ] aHAIM3a. 3aKOH SKBUBAJICHTHOCTU. MeTO bl

YCTAHOBJICHHA TOYCK OJOKBHBAJICHTHOCTH. KucinoTtHo-0CHOBHOE THUTPOBAHUC. KpI/IBLIG
THUTPOBAHMN.

BTOPOU CEMECTP

Paznen 1. OcHOBHbIe TOHATHS XUMHUYECKHX TMPOIECCOB U HX CBS3b C
TEXHOJIOTMYEeCKUMHU MpoLeccaMu B noJaurpadum



OCHOBBI XUMHUYECKHUX IPOLIECCOB HA IPUMEPE Opranndeckor xumuu. [Ipumenenne
XUMHUYECKUX MPOIIECCOB C YYaCTHEM OPraHMYECKUX COCTUHEHHH B MOIUrpaduu.

Krnaccudukanus coeMHEHUN MO CTPOCHHUIO YTIIEPOJHOTO CKejiera (psabl) U 1O
(GyHKUMOHAIBHBIM rpynnaMm (kiaccel). [IpuumHBl MHOrOOOpasusi OpPraHUYECKUX
COCIUHEHUN.

Tunel XUMHYECKHMX CBSI3€Ml B COEOUHEHUSX: KOBaJEHTHas (ToOJsipHAs U
HEMoJISIpHAsA), WOHHAsA M KOOpJAWHALMOHHAS. OJIEKTPOOTPULIATEIBHOCTH aTOMOB U
WHTyKIIMOHHBIN (P eKT.

Tunel pa3peiBa KOBaJICHTHOW CBSI3U (T€TEPOJUTUYECKUN W TOMOJMTHUYECKHUI) U
XapakTep OOpa3ymloIIMXCcs 0OpU 3TOM dacTtull (MOHbI U pagukainsl). [lonsrue
HYKJICOPWIBHBIX U 2JIEKTPODUIBHBIX YACTHII.

Krnaccudukarus XUMHUYECKUX peakinii 0 XapakTepy NMpeBpalleHuid (3aMeleHus,
MPUCOEIMHEHHUS], PACIICTIICHUS], IEPErPYIITUPOBKH).

Paszpnes 2. Yriesoaopoabl

Tema 1. HacbleHHbIe YIJ1eBOAOPOABI (AJIKAHBI)

['omosornueckuii  psii NPEAENbHBIX YIIIE€BOAOPOAOB. IloHATHE CTPYyKTYypHOU
N30MEPUH.

[IpaBuna HOMEHKIATYphbl AJIKAHOB. DJIEKTPOHHOE CTPOCHUE METaHa, G-CBA3b U
HOHATHE KOHpOpMaLUil.

dusnueckue cpoiicTBa ankaHoB. CriocoObl monydeHus. XUMHUYECKHE CBOMCTBA
QJIKAaHOB: PEaKLUMH paCLICIUICHU M 3amenieHus. MexXaHu3M peaklUu paJuKaaibHOIO
3aMelIeHUs IS aJIKaHOB.

[IpumeneHne aKkaHOB B MOATPAQUH.

Tema 2. ITUIEHOBBIE YTIJI€BOAOPOAbI (AJIKEHbI)

['omonornueckuii psg. M3omepuss 0o TUIy YIJIEPOJHOIO CKEJETa W MO
MECTOIIOJIOKEHUIO IBOMHOU cBsA3U. HomeHknaTypa.

DNEeKTPOHHOE CTPOCHHUE ITHUIICHA, TT-CBSA3h U PEAKIMOHHAsI CIIOCOOHOCThH aJIKEHOB.

CrocoObl  monmydenusi ankeHoB. [IpaBwio 3aifieBa. dusnyeckue CBOWUCTBA.
XUMUYECKHE  CBOMCTBA  QJKEHOB: PEAKIUU  OKUCJICHUS, MPUCOCIUHEHUS U
MOJIUTIPUCOSAMHECHNS. MEXaHW3M PEaKIuu AIEKTPOOUILHOTO TPUCOCIUHECHUS IS
ankeHoB. [IpaBuno  MapkoBHMKOBa. MeXxaHU3Mbl  pEaKUUH  MOJUMEPHU3ALNAH
(pamuKaIbHBINA U MOHHBIN).

[Tony4yeHre noJIMATUIIEHA, TOJUNPONUIEHA U APYTUX MOIUMEPOB. X mpumeHeHue
B noJurpaduu U yrnakoBKe.

JIneHoBbIE YIJI€BOAOPOABI (AJIKAAMEHbI)

JAveHoBbIE  YTIIEBONOPOJBL: €  CONPSDKEHHBIMH,  KyMYJIUMPOBAaHHBIMU U
M30JIMPOBAHHBIMU JBOMHBIMU CBSI3sIMU. OCOOEHHOCTH CTPOEHHUS COMPSIKEHHBIX JIUEHOB,
ekt conpspKeHus.

Oco06eHHOCTH XUMUYECKUX CBOMCTB COMPSIKEHHBIX JUEHOB. [lonyueHne kayuykoB
u pe3uH. [I[pumenenue B nonurpaduu.

Tema 3. AueTujieHOBbIE YIJI€BOAOPOAbI (AJIKHUHBI)



['omonornueckuii psi, NOpaBWIa HOMEHKIATYpbl. M3omepus 1o CTpOEHHIO
YIJIEPOAHOTO CKEJIETA U IO MECTOIOJIOKEHUIO KPATHOM CBS3H.

CrnocoObl monydyeHus ankuHoB. dusmyeckue cBoilCTBA. XHMHYECKUE CBOMCTBA:
pEeaKuy IPUCOEAUHEHNUS U LIUKIIOIIPUCOEIUHEHHNSI, OKUCIIEHUS U 3aMeleHus. [lomyuenue
MOJINBUHUJIALIETATA, MTOJINBUHUJIOBOTO cnuprTa, MTOJIMBUHWJIXJIOPH/IA,
MOJIMAKPUIIOHUTpUIIA, OEH30J1a, XJJOPOIIPEHOBOIro Kayuyka. [[pumenenue B noaurpaduu u
Apyrux 00JacTaX.

Tema 4. ApomaTu4ecKkue yrijieBoaA0poabl (ApeHbl)

Knaccudukanuss apoMarnueckux coenuHeHuid. beH301 W 0COOEHHOCTH  ero
AIIEKTPOHHOTO cTpoeHus. Kpurepun apomatuuHocTy. M3oMepus 1 HOMEHKIIaTypa apeHoB.

Cnoco6s1 ostyueHus. Pu3ndeckue CBOMCTRA.

XVWMHYECKHE CBOKCTBA apOMATHYECKHUX YIJIEBOJOPOJOB: PEAKLMU OKHCIEHUS U
3aMEILICHHUS.

[TpaBuia opueHTaLMK B apOMAaTUYECKOM SIZIPE.

[IpuMeHeHre apoMaTUYECKUX YTIEBOJOPOAOB B MOIUTpapuu.

Paznen 3. ®DyHKuMOHAJIbHBIC IPOU3BOAHBIE YIJIEBOAOPO/I0B

Tema 1. Comprtel. Onpenenenne kinacca. Kiaccudukauuss no  tumy
YIJIEBOJOPOJHOIO paankaia u no konuduectsy OH-rpynn. M3oMepust 1 HOMEHKIATypa.

CrniocoObI osryuenusi. Ban-nep-BaanbCcoBbl B3aUMOJIEHCTBUS, BOAOPOIHAS CBSI3b B
CIUPTAX U UX BIUSHUE HA PU3NYECKUE CBOWCTBA.

XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, 00pa30BaHME MPOCTHIX U CIOKHBIX
a¢upoB, peakiun 3amenieHuss OH-rpynmsl, peakinu OKUCICHUS.

[IpuMeHeHre HaCBIIEHHBIX OJJHOATOMHBIX CITUPTOB B TIOJUTpaduu.

HenacsblinieHHbie, MHOT0ATOMHBIE CIIUPTHI. HeHACHIILIEHHBIE CIUPTHI, H30MEPUS
1 HOMeHKaTypa. KeTo-eHosibHas TayToMepHsl.

MHoroaToMHbI€ COUPTHL, 0COOEHHOCTH XMMUYECKUX CBOMCTB. Vcnoyib30BaHue AJist
MOJTyYCHUS TTOTMA(HUPOB, ATKUIHBIX CMOJI, TIOJIMYpEeTaHoB U ap. [[puMeHeHne yka3aHHBIX
MOJIMMEPOB B TMOJUTpaduu B KAyeCTBE CBSI3YIOIIMX B COCTaBE KpacokK, KJIEeB,
PaCTBOPHUTENEU U IP.

Tema 2. ®eHoabl. OCHOBHBIE NMPEICTABUTEIN OJTHO- 1 MHOTOATOMHBIX (PEHOJIOB.
CriocoObl monyueHus M XUMHUYECKHe cBoiicTBa. Mcnonb3oBanue (EHOJIOB UIsl CUHTE3a
dbenonodopManbAETUAHBIX  OJUTOMEPOB, KpacUTeJNed U  NUTMEHTOB  JU- W
TpUdEHUIMETAaHOBOTO psijia. [IpumMeHeHune »Tux coeAMHEHU B mourpaduu.

Tema 3. Aubaeruabl U KeTOHbI (OKcocoeauHeHus). OrpeneneHue Kiacca.
N3omepuss u HomeHkinarypa. OCHOBHBbIE CIOCOOBI TMOJYYEHHUS OKCOCOEIUHEHUM
(TMOpOAM30M  UTAJIOTEHNPOU3BOJHBIX  YIJIEBOJOPOJAOB,  OKHCJIEHHUEM  CIIUPTOB,
MUPOJIU30M COJIE KapOOHOBBIX KUCIIOT H JIp.).

XUMUYECKHE CBOMCTBA: PEAKUUHM OKHUCJIEHUS, MPUCOEIUHEHHS, KOHJIECHCAIINH,
3aMEILeHUs] 0-yTIIEPOIHOTO aToMa.

HenachbllieHHbIEe 1 apOMAaTUYECKHUE albJAETUIbI U KETOHBI.



[IpumeHeHue anpaeru0oB U KETOHOB B MOMUTpaduu B KaueCTBE PacTBOpUTENEH, a
TaK)Ke JJIA TIOJNyYCHHs] KpacUTeNed Ir- W TPU(PESHUIMETAHOBOTO Psifa, CBA3YIOMINX B
COCTaBE MEYaTHBIX KPACOK U Jp.

Tema 4. KapoonoBblie kucjotbl. Knaccudukanus (HachllieHHbIE, HEHACHITIICHHBIC
Y apOMAaTUYECKHE; OJJHO-, IBYX- U MHOTOOCHOBHBIE), H30MEPHS 1 HOMEHKJIATYpa.

CrocoObl MONy4YeHUs!: OKHUCIMUTENbHOM JECTPYKIMEeHl ajlKaHOB M aJIKEHOB,
OKHUCJICHUEM MEPBUYHBIX COUPTOB U AJIbJIETHI0B, THIPOJIMU30M TPUTaJIOTE€HITPOU3BOAHBIX
YTJIEBOJIOPOIOB.

XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA; 0Opa30BaHUE CIIOKHBIX 3(HUPOB,
aHTUJPUIOB, aMUOB, HUTPUIOB U Jip. [IpruMeHeHne ciioxHbIX 3UpPOB U MOIU3(UPOB B
nonurpaduu.

OTtaenbHbIE IPECTABUTENH 0, 3-HEHACBHIEHHBIX, ApOMAaTUUYECKUX U JIBYXOCHOBHBIX
kapOoHOBBIX kuci0T. Homenknatypa. CriocoOsl nomyueHusi. OCOOEHHOCTU CTPOCHHS U
XUMHUYECKHE CBOICTBRA.

[Tony4yeHue nmonuMepoB Ha OCHOBE 0., 3-HEHACHIIIEHHBIX KAPOOHOBBIX KUCIIOT.

Hcnonb30BaHME HEHACHIIEHHBIX KUCIOT B (POPMHBIX MpoIeccax U sl MOTyUYeHUs
JIAKOB U KpacokK Y D-0TBEpKICHUS.

[IpumeHeHne apomMaTHYECKUX KapOOHOBBIX KHUCIIOT B CHHTE3€ IUIACTU(PUKATOPOB,
noJu3(UPOB, KPaCUTEIIEH.

Tema 5. Kupsbl u macaa. Onpenenenue kinacca. CoctaB U GU3HUECKUE CBOICTBA
’KUPOB PACTUTENBHOTO (MACEN) U 3KUBOTHOT'O MTPOUCXO0XKICHHUS.

lenouyHoi ruapoIn3 KUPOB (IIOTyUYEHUE MbLIA).

Brichixatomiye u HeBbIChIXatoe Macia (MogHoe uncio). ['uaporeHu3anus Macern.
MexaHn3M OKUCIUTENBHON oNnuMepu3atun Macea. Onu@bl U CUKKaTUBBI.

[Tomyuenue cuHTETHYECKUX OJU( MoaupUKALMEH aIKUIAHBIX CMOJ MacilaMu
pacTuTenabHOro npoucxoxaeHus. [Ipumenenue B nonurpaduu.

Tema 6. YraeBoabl. Kimaccudukanus. IcTOUHUKY MTOTydSHHUS.

Crtpoenne MoHOCaxapua0B Ha nmpuMepe D-ritoko3sl u D-ppykrossl. [{ukmo-niennas
tayTomepus, hopmyisl Oumepa u Xeyopca.

XUMHUYECKHE CBOMCTBA MOHOCAXApPHUJIOB KAK MHOIOAQTOMHBIX alIbJETUI0- U KETO-
CIIUPTOB: 00pa30BaHMUE MPOCTHIX U CIOXKHBIX A(UPOB, OKUCICHHE M BOCCTAHOBJIECHUE
(monmyuyenue D-copbuta), oOpazoBaHue caxapaToB. [ TUKO3UHAS CBSI3b.

BoccranaBnuBatomue ¥ HEBOCCTaHaBIMBawIue aucaxapuibl. OCOOEHHOCTH
IJIMKO3UIHOM CBSI3U. XMMHUYECKHUE CBOMCTBA.

[Tonucaxapuabl. Kpaxman. CTpoeHne MOJIEKYJ, COCTaB, XMMUYECKHUE CBOMCTBA U
NpUMEHEHUE B MoJaurpaguu Kpaxmana M TPOAYKTOB €ro YacTUYHOTO THUIIPOJIM3a
(IEeKCTpUHOB).

Hemmronoza. CrpoeHue woiekyn. @Puznueckue ©W XUMHUYECKHE CBOMCTBA.
[Ipou3BoaHbIE LEIUIIOIO3BI: MIeJ04YHas Ieiuitoiio3a, Na-KMILI; HuTpaTbl, aueratel H
KCAHTOT€HATHI 1IEJUTION03bI. VX mpuMeHeHue B moaurpaduu u yrnakoBKe.



Tema 7. Asorcoagepxamme coeauHeHusi. HutpocoennHeHus, HUTPUIIBI,
W30LMAHAThl, AMUHOKHUCIIOTBI. DJIEKTPOHHOE CTPOEHUE HUTPOTPYMIbl, W30LMAHATHOM,
HUTPUIILHOW Y M30HUTPWIBHOU rpynn. HoMeHknaTypa a3oTcoaepKanmx COeTMHEHUN.

CriocoObl Moy4YeHUs HUTPOCOEAMHEHU N, HUTPUIIOB, U30HUTPUIIOB U U30LIMAHATOB.

Oco0eHHOCTH XMMHUYECKHX CBOMCTB M3o0lMaHaToB. [loyyeHue u npuMeHeHue
MOJIMYPETAaHOB HAa OCHOBE JBYX- U Ooyiee- aTOMHBIX CHOUPTOB M JUU3OLIMAHATOB
(TonywuneHauu3onuaHaTa, 1upeHnIMeTaHIMU301MaHaTa, TeCaMeTUIICHIMU301IMaHaTa).

AmuHokuciotel. M3omepus u Homenknatypa. CnocoOwl mnonydeHus. Dopmbl
CyIlleCTBOBaHMsI B 3aBUCUMOCTH OT pH cpenbl. OcoOEHHOCTH XMMHYECKUX CBOWCTB
aMUHOKUCIOT. [lonydenue kanpoHa.

benku (mporeuns! u nporenibl). [lepBuuHas, BTOpUYHAS U TPETUYHAs CTPYKTypa
OEJKOB.

Amunbl. Onpenenenue. Knaccudukanuss amunoB. M3oMepusi 1 HOMEHKJIATypa
aMUHOB.

DIIEKTPOHHOE CTPOCHUE AMUHOTPYIIIIHI.

CriocoObl  TONy4YeHHS ~ aMHUHOB:  BOCCTAHOBJICHHE  HHUTPOCOEAMHEHUH,
B3aMMOJICHCTBHE CIUPTOB C aMMHUAKOM, alKAJIMPOBAHUE aMMHaKa W aMHHOB (peakius
['ohmana).

®u3nyecKre CBOMCTBA aMUHOB, BOJIOPOJAHAS CBSI3b B AMUHAX.

XUMUYECKHE CBOWCTBA AaMHUHOB: OCHOBHBIE CBOWMCTBA, AJKWIMPOBAHUE U
alMIMpOBaHUE, B3aUMOJICUCTBHE C  a30TUCTOM  KHUCJIOTOM  anudaTUYecKux H
apOMaTHYECKUX aMHHOB, TMOJYYCHHE TMOJUaMUJIOB. I[IpruMeHeHue mnoJuamMusioB B
nosiurpaduu.

Tema 8. /Iua3zo- u a3zocoenuHenus. Conu AuA30HUSA: OIPEICICHUE Kiacca.
[TonydyeHnue cosieil aua3oHUS peakiueld AMa30TUPOBAHUSI MEPBUYHBIX apPOMATHUUYECKHUX
aMHHOB. Me€XaHU3M peakluu AUa30TUPOBAHUS.

XUMHUECKHE CBOWCTBA cojiell nua3onHwsi ((POTONM3, TUAPOIU3 U TEPMHUUECKOE
pasnoxenue). [I[pumMeneHue cosieit 1Ma3oHusl B KOMUPOBAIBHBIX Mpoleccax. Jlnazorumnus,
CBETOYYBCTBUTEJILHBIE CJIOU Ha OCHOBE O-HA(DTOXUHOHIUA3UIOB.

Peakumst a3zocoueraHuss W ee MeXaHU3M (DJIEKTPOPHUIBLHOTO 3aMEIICHUS).
A3okpacutenu (OCHOBHBIE W KHUCIOTHBIE), a30MUIMEHTHI W KpacodHble jaku. Mx
HCIIOJIb30BaHUE B MOJUTPAPUU.

Tema 9. MHoOrosiiepHbie M reTepouUuKJINYECKHEe COeANHEHUsI

MHorosiepHble apOMaTHYECKUE COECIUHEHUs ¢ HEKOHJECHCHUPOBAHHBIMH SIIPAMU:
rpynnsl qudenunia, AupeHunmeTana 1 TpueHnIMeTaHa.

MHorosiiepHble  apOMaTHYECKUE COEIMHEHHS] C KOHIEHCUPOBAHHBIMU SJIpaAMHU:
HadTanuH, antpaneH u ap. [IpaBuna opuenTanuu B HadTaIMHOBOM sjipe. OcoOeHHOCTH
XUMHAYECKUX CBOMCTB.

[TonyuyeHnne Ha OCHOBE MHOTOSIIEPHBIX APOMATHYECKUX COCTMHEHUMN a30KpacUTENe
Y IUTMEHTOB U KpacuTtenen Au- U TpU(EHUIMETaHOBOTO Psiia.

Haceiiennsle ¥ apoMaTU4YecKHe TETEPOLMKIMYECKUE COeAUuHEHUst (MUppod,
MUPUIWH, TeTparuapodypaH, THOhEH U JIp.).

[Tpumenenue B nonurpaduu (pacTBOPUTENN, MUTMEHTHI IEYATHBIX KPACOK U AP.).



Knaccuduxkanus opraHmdeckKux Kpacureseil U MUTMEHTOB: 10 XMMUYECKOU
CTPYKType (a30KpacuTemu, - U TPU(GHESHUIMETAHOBOTO Psia, aHTPAXUHOHOBBIE U JIP.) U
Mo Crmoco0y 3aKkperieHus Ha OKpaIlMBaeMON IMOBEPXHOCTH (TIPSIMBIE KpPACHUTEIH,
a30UJIHbIE KpAacCUTEIU, PEAKTHUBHBIE KpACUTENIH, KyOOBbIE KpAacUTEIH, OCHOBHBIE U
KHUCJIOTHBIC U JIp.).

TPETUUN CEMECTP

Pasznes 1. OCHOBBI XUMHYECKOH TEPMOAMHAMUKHU

OCHOBHBIE MOHATUSA TEPMOJUHAMUKH: TEIUIOTa, paboTa, cucTeMa, Kiaccupukanus
CBOMCTB cucteMbl. llepBoe Hauano tepmoanHamMuku. PaboTa pa3nuyHbBIX MNPOLECCOB.
BuyTpennsisi sHeprug. OHranenus. 3akoH ['ecca. 3aBUCMMOCTH TeruioBoro 3¢ dexra
peakiuu ot Temmepatypsl. 3akoH Kupxrodda. PaBHoBecHbIe Tipoiieccsl. Bropoe Hauamo
TepMOJAUHAMHUKU.  OHTponus. CTaTUCTHYecKass  MHTeprnperanus 2-r0  3aKOHa
TepMoauHaMHUKU. Tperbe Hadanmo tepmoauHamuku. I[loctymar Ilmanka. Pacuer
abcomoTHOM sHTponuu. TepMoauHaMuyeckue noTeHnuansl. Jueprus ['mb0ca, sHeprus
I'enpMroneua. Kpurepuu camMOnpou3BOJIBHOIO MPOTEKAHUS IPOLECCOB. XUMHUYECKOE
paBHOBecue. M30TepMa XMMHUYECKOW peakUuu. TepMOXHMMHUYECKHE MPOLECCHl B
NpUHTMEIUANHAYCTpuu. TepMoxuMudeckuil kpadT-rporecc moayueHus eJITH0I03bI.

Pa3znen 2. @a3oBble pAaBHOBECUS U YUEHHE 0 PACTBOPaX

OTKpBITBIE CUCTeMBl. XUMHUYeCKui moteHuai. [Ipasuno ¢as 'mn66ca. JluarpaMmmel
COCTOSIHMS OTHOKOMIIOHEHTHBIX cucTeM. Y paBHeHue Kitaysnyca-Knanenpona. PactBopsl.
CrocoObl  BBIpOKEHHsSI KOHIEHTpAIlMM pacTBopa. JIByXKOMIIOHEHTHBIE CHUCTEMBI U
IuarpamMMmbl ux coctostHus. 3akoH Payis. MneanbHbie 1 peasibHble pacTBOPHI. JIeTyuecTb.
JleTryuecTs pacTBOpUTENEH M €€ 3HAYMMOCTh. DOyJuMocKonus U kpuockomus. OcMoc.
Ileperonka pactBopoB. A3eoTpomnHble pacTBOphl. [loHsATHE O IHarpamMmax IJIABKOCTH.
Tepmuueckuit ananus. KpuBble OXxnaxJacHHs. Y BIAXKHSIONIUME, CMBIBOYHBIC, KIICEBbBIC
PacTBOPHI, pacCTBOPHI IJIEHKOOOpa3oBareeil. MeTainuecKue CIijiaBhl.

Pa3znen 3. PacTBOpBI 3J1€eKTPOJIUTOB

Teopus snexTponutudeckoil nucconuanuu. Cnadble snekTponuThl. KoHcraHTa
auccouuanuu. 3akoH pazoasienust OctBanbpaa. Teopust CUIBHBIX JIEKTPoIUTOB. MoHHas
cwia pactBopa. M3otonunueckuit kodgdunuent. TepmoanHaMuyueckas akTUBHOCTh. pH
PacTBOPOB CHJIBHBIX JJIEKTPOJIMTOB. YJAEIbHAasT W MOJISIpHAs dJIEKTPONPOBOAHOCTH
pacTBOpPOB. 3aKOH HE3aBUCUMOCTH JABUYKEHHSI HOHOB.

Paznen 4. Xumuueckasi KuHeTuka. ®oroxuMudeckue peakunu. Karanms.

DneMeHTapHbIe peakUu U 3JEMEHTAPHBIE CTAANM CIOKHBIX peakiuil. OCHOBHOM
noctynar GpopManbHONH KUHETHKH. CKOPOCTh XMMHUYECKOM peakuuu. AKTUBUPOBAHHBIM
KOMILIEKC. BinsiHue Temneparypsl Ha CKOPOCTh peakiuu. [Iopsaok peakuum u MeTobl
€ro OnpeieaeHUs. DHTANBIINS U SHTPONUS akTUBauu. [IoHATHE O KHHETUKE paIuKAIbHON
noJInMepu3aluy (OCHOBHBIE cTaguu Imporecca). [IpuHOWN JUMHUTHPYIOIIEN CTaguu.
BnusgHue Ttemmneparypsl Ha CKOpocTh peakuuu. [IpuHOWI KBa3UCTAaMOHAPHOCTH.
Kunernka rereporeHHbIX peakiuil (Aud@y3MOHHOE TOPMOXKEHUE, PaBHOAOCTYITHAs
MOBEPXHOCTb, JIUIMUTHPYIOLIEE BEUIECTBO). ['eTeporeHHble XUMUYECKHE PEAKLINU.



Pa3nen S. lucnepcHbie CHCTEMBbI

[IpU3HaKh JUCNIEPCHBIX CHCTEM: IN€TEPOr€HHOCTh M JIHCHEPCHOCTh. JlucnepcHas
daza u gucnepcuonHas cpena. Kmaccudukanus mucriepcHbIXx cucteMm. l[IpuMenenwue
JTUCTIEPCHBIX CHCTEM — IIE€YATHBIE KPACKH, CYCHEH3UHU, 30J1, 3MYJIbCHH, PaCTBOPBI
MTOJIMMEPOB U T.J.

Pa3znest 6. @usnyeckass XMMUS OBEPXHOCTHBIX AABJICHUM

MexMoneKyJIIpHbIe CBA3HU U IOBEPXHOCTHAS AHEPrUs. [loBEpXHOCTHOE HATSHKEHHUE.
@DakTopbl, BIHAIOIIME HAa MOBEPXHOCTHOE HATSHKEHHE. ODKCHEPUMEHTAIbHBIE METOJIbI
OIpEENECHHS TOBEPXHOCTHOTO HATSHKEHMS HA TPAHUIIE pa3iesia KUAKOCTh/Tas3.

Bunbl u xapakTepucTUKU afcopOruu. AacopOius Ha OJHOPOJAHON MOBEPXHOCTH.
VYpaBuenue Jlenrmiopa. YpaBHenue ['m66ca. IloBepxHOCTHasi akTUBHOCTH. I[IpaBuio
Hrwoxno-Tpaybe. VYpaBHenuwe [IumKoBCKoro. ODKCIEPUMEHTAIBHOE OMPEICIICHHE
reoMeTpudecKux pasmepoB moliekyibsl [IAB. M3otepMmbl agcopOium Ha HEOAHOPOIHOM
noBepxHocTu. Teopuu mnonumonekyisipuoi ancop6iuu [lonsan u BOT. OcHoBHbIE
XapaKTepUCTUKH aJcopOeHTOB. AjcopOuuss Ha TpaHHILIE PpacTBOP-TBEPAOE TEIO.
MonexkynsipHasi afcopOLus U3 pacTBOPOB, BIUSHUE IPUPOJIBI aICOPOEHTA, PACTBOPUTEIS
U PaCTBOPEHHOTO BellecTBa. AJcopOLs U3 PaCTBOPOB 3IEKTPOIHUTOB.

CmauuBanue. YpaBHenue FOnra. Aparesus. Koresus. Csizp pabOThl ajare3uu ¢
KpaeBbIM yrioM cMauuBanus. [wapodbunuzauus u ruapododuzanus MOBEPXHOCTH.
[IpakTueckoe 3HAaYE€HHE aNre3ud W CMAyuBaHUS B MPUHTMEOUATEXHOJOTUU —
n30upaTebHOE CMaurBaHuE OyMaru 1 miockux Gopm opCceTHOM neyaT yBIKHSIIOITUMU
pacTBOpaMu, KpacKamu, KJIESIMH U JIAKAMH.

Paznen 7. CBoiicTBa JUCNIEPCHBIX CUCTEM

HMucnepcHble cucteMsbl. [loaydeHne qUCIepCHbBIX CUCTEM Pa3IMYHbIMU METOJIAMHU.
OuucTka JUCIIEPCHBIX CUCTEM.

MosnekynapHO-KHHETUYECKUE CBOMCTBA JUCHEPCHBIX CHUCTEM: OpOYHOBCKOE
IBUKEHHUE, CEeMMEHTAINS, i Py3MOHHO-CEAMMEHTAITMOHHOE PaBHOBECHE.
CenrMeHTallMOHHAS YCTOMYMBOCTh. CeIMMEHTAlMOHHBIN aHaJIU3 CYCIIEH3UM.

DnexTpokuHeTndeckue siBaeHuss. OOpa3oBaHHWE IBONHOTO 3JIEKTPUIECKOTO CIIOS
(A2C) na rpanune pazaena ¢asz. Crpoerue JIIC.

ArperatuBHass yCTOMYMBOCTD M KOAryJsiUs JMCHEPCHBIX CUCTEM. DakTOpHI
arperaTUBHON YCTOWYMBOCTHU. OJIEKTPOJIUTHAS KOATYyJSIUs JHUOPOOHBIX JUCHEPCHBIX
CHUCTEM, €€ OCHOBHBIE 3aKOHOMEPHOCTH.

Peonornueckue  cBOWCTBa  JUCHEpPCHBIX  cucteM. Buael  gedopmanum.
Peosiornueckne wmopenu. Peosnornueckue CBOWMCTBA pPeEaIbHBIX TeENI. THKCOTpOMUSI.
Peonekcus.

Paznen 8. OTaenbHbIE KJIACCHI AUCTIEPCHBIX CUCTEM

Knaccudukanus u obmras xapakrepuctuka [TAB. Munennspusie pactopsl [TAB.
Comrobunuzanus.

MukporeTeporeHHbIe CUCTEMBI: AMYJIbCUHU, CYCIIEH3UH, OPOIIKH, TIEHBI, a3PO30JIU.
OcoOble CBOWMCTBA JAUCIEPCHBIX CUCTEM. MeETOoNbl TMOJy4YeHHUs, CTaOWIM3aIluu |
pa3pyLICHHUS.



PactBOpsbI BeicOKOMONEKYIsIpHBIX coeauHeHuit (BMC) u ux xapakTepucTHKu.
HabGyxanue u pactBopenne BMC. Hapyienue ycroitunBoct pactsopoB BMC.

5. O0pa3oBaresibHbIE TEXHOJIOIHNH

Mertonuka mpenogaBaHus AWCIHUIUIMHBL «XWUMHYECKHE OCHOBBI TEXHOJIOTHH
MOJIUTPAPUIECKOTO U YITAKOBOYHOT'O TIPOU3BOJICTBAY M PeaTU3aIlis KOMIIETEHTHOCTHOTO
MOIXO0/a B M3JIOKEHUW W BOCHPUATHH MaTepHialia TpeaycMaTPHUBACT HCIIOJIB30BAHUE
CIEMYIONUX  AaKTHUBHBIX W  HMHTEPAKTHUBHBIX (OPM  TMPOBEJACHUS  TPYMIOBBIX,
WHIVNBUIYATbHBIX, ayIUTOPHBIX 3aHATHHA B COUCTAHUH C BHEAYAUTOPHON pabOTOH C IEIbI0
dbopmMupoBaHUs U pa3BUTHS TPOPECCUOHATILHBIX HABBIKOB O0YYaIOIIUXCS:

® [IOArOTOBKA K BBHIMOJIHEHUIO JJA0OPATOPHBIX pabOT B J1aDOpaTOPHSIX BY3a;
e OpraHu3amnys U MPOBEICHUE TEKYIIETO KOHTPOJIS 3HAHWK OOyJaromuxcs B
dbopme 61aHKOBOTO ¥ (MJIM) KOMIIBIOTEPHOTO TECTUPOBAHUS,
® [IOJATOTOBKA K KOHTPOJIBHBIM Pab0OTaM M UX BBITTOJTHCHHUE B ayIUTOPHUIX BY3a;
® [IOJTrOTOBKA U MPOBEJICHNUE MTPOMEKYTOUHOTO KOHTPOJISI 3HAHUM 00yUYaroImuxcs
B (popMe 3aueTa/sK3aMeHa.
3aHATHS JEKIIMOHHOTO THMA cOCTaBISIOT 33% oT 00beMa KOHTAaKTHOU pabOTHI.

6. OnleHO4YHBbIE CPeICTBA JAJIfl TEKYIIEr0 KOHTPOJISA yCIeBAeMOCTH, MPOMEKYTOYHOM
aTTecTaluy 10 UTOTaM OCBOEHMS TUCIHUILUINHBI U YUeOHO-MeToIn4ecKoe
o0ecrnevyeHre CAMOCTOSITEJILHOM PA0OTHI 00y4alOIIUXCS

B mnpomecce 00ydeHHST UCHONB3YIOTCA  CIEAYIOIIME  OLICHOYHBbIE  (POPMBI
CaMOCTOATENFHON PAa0OThl O0YYaAIOIIMUXCS, OIIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

— TOJTOTOBKA K BBITIOJIHCHHIO JTAOOPATOPHBIX PAaOOT M UX 3aIlNTA;
— KOHTPOJIbHBIC BOMPOCHI U 3ajaHus B ¢Gopme OJAaHKOBOTO W (W) KOMITBIOTEPHOTO
TECTUPOBAHUS JJIs1 KOHTPOJISI OCBOCHUSI 00YUAIOIIUMUCS PA3/I€JIOB TUCIIUIUINHBI.

OueHouHbIE CpeACcTBa TEKYIIEro KOHTPOJS YCIEBAEMOCTH NPHUBEIAEHBI B pa3ielie
(hoH1a OIIEHOYHBIX CPECTB.

OOpa31pl TECTOBBIX 3aJaHUi, KOHTPOJIBHBIX BOIPOCOB W 3aMaHUM JJIS TPOBEICHUS
TEKYIIEro W MPOMEKYTOYHOTO KOHTPOJIS, SK3aMCHAIIMOHHBIX OWJICTOB, MPUBEICHBI B
MIPUJIOKEHUH 3.



6.1. ®oH/ OLICHOYHBIX CPEACTB /IS IPOBEACHHUS IPOMEKYTOYHOM ATTEeCTALIUM
o0y4aromuxcs 1o JUCHUIIHHE (MOXYJII0)

6.1.1. IlepeyeHb KOMIIETEHIUIA C YKa3aHMEM 3TANOB UX GOPMHUPOBAHNS B
npoiuecce 0CBOCHUs 00pa3oBaTeIbHOM MPOrpaMMbI

B pesynapTare OCBOCHUS AMCIHUIUIMHBI (MOAyJisi) (OPMUPYIOTCS —CIEAYIOIIUE

KOMIICTCHIIUN:
Koxa B pe3yibTaTe ocBOeHHs1 00pa30BaTeIbHON NPOrpaMMbl 00ydarommiicst
KOMIIeTeHIIHH HO0JIKeH 00/1a1aTh
OIIK-1 CHOCOOHOCTBIO MPUMEHSATh €CTECTBEHHOHAYYHBIE U OOLIEMHKEHEPHBIE 3HAHUS,
METOABl MaTeMaTHYeCKOro aHaju3a M MOJEIUpOBaHUS B  o0jactu
npogeccuoHanbHOMN e TeTbHOCTH

B npouecce ocBoeHust 06pa3oBaTeabHON NMpOrpaMMbl JaHHbIE KOMIIETEHIMH, B TOM
YuUClI€ WX OTJEIbHbIE KOMIIOHEHTHI, (OPMHUPYIOTCS MO3TAlHO B XOJ€ OCBOCHHS
OOyYaIOIIMMUCS TUCUUILIMH (MOJYJIeH), MPaKTUK B COOTBETCTBUM C YUEOHBIM IJIAHOM U
KaJICHAAapHbIM I'papuKoM y4eOHOTo IpoLecca.

6.1.2. Onucanue mnoka3arejied W KpUTepHeB OLEHUBAHHMS KOMIIETEHIIHH,
(popMupyeMBIX 110 UTOTaM OCBOCHUSA IMCUHHUILIMHBI, ONIMCAHHE IIKAJ OLlCHUBAHUS

[TokazaTteneMm OICHWBAHUS KOMIETEHIIMN HA PA3IMYHBIX dTamax uXx (HOpPMHUPOBAHHUS
SBIIICTCSI JTOCTHKCHUE OOYYaOIIMMUCS TUTAHUPYEMBIX PE3yIbTaTOB OOYUYEHHUS II0
JTUCHUTUIUHE (MOJTYJIIO).

Kpurtepuu onennBanus

IToka3zarean
2 3 4 5

OIIK-1, CnocoOHOCTB NPUMCHATH CCTCCTBCHHOHAYYHBIC U O6IJ.[CI/IH)K6HepHBIe 3HaHHusA, MCTOIbI
MATCMAaTHYCCKOI'0 aHajin3a U MOJACIINPOBAHUS B obnactu HpO(i)eCCHOHaHBHOIZ ACATCIIbHOCTH

3HATD: OO0yyJarormiicst OOyyJarormiicst OO0yyvarormiics OO0yyarormiics

METOJIBI JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JIIEMOHCTPUPYET

W3MEpEHUs U MOJTHOE OTCYTCTBUE | HETOJHOE COOTBETCTBUE | YACTHUYHOE MIOJTHOE

00paboTKn 15051 CIIeYIOITUX 3HAHUH: COOTBETCTBHE COOTBETCTBHE

SKCHEPUMEHTANILH | HEOCTATOYHOE METOJIOB U3MEPECHHUS U CIIEIYIOINUX 3HAHUW: | CIEIAYIONIHX

BIX JaHHBIX COOTBETCTBHE 00paboTKu METOJIOB U3MEPEHUS | 3HAHWI: METOJIOB
CIICAYIOINX AKCIEPUMEHTATLHBIX 1 00paboTKu U3MEpEHUsI U
3HAHHIA: METOJIOB JIAHHBIX. 9KCMIEPUMEHTATIBHBIX | 00paboTKH
HU3MCPCHUA U JIOHYCKaIOTCH JaHHBIX. OKCIICPUMCHTAJIbH
00paboTKH 3HAYUTENbHBIC OMNOKH, | JlomyckaroTcs BIX JaHHBIX.
OKCIICPUMEHTAJIbHBI TIIPOABIIACTCA HE3HAYNUTCIbHBIC CBO60J1HO
X JTAaHHBIX HEJI0CTaTOYHOCTh OIITNOKH, oTepupyeT

3HAHUM, 110 PsILy HETOYHOCTH,




MoKasarenen, 3aTpyAHEHHUS IPU pHOOPETEHHBIMU
00yJaroIuics AHAJIMNTHYECKUX 3HAHUSMH
HCIIBITHIBACT oreparusix
3HAYUTEILHBIE
3aTpyJHEHHS MIPH
OTIEPUPOBAHUU
3HAHUSMU TIPU UX
TepeHoce Ha HOBEBIE
CUTYaITuu
yMeTh: Obyuaromuiics He | OOydarommics OOyuatomuiics OOyuarommiics
o0OpabaTsIBaTh U yMEeT WK B JeMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHPYET
MIPEICTaBIISATh HEO0CTATOYHON HETIOJHOE COOTBETCTBHE | YACTHYHOE TOJTHOE
SKCIIEPUMEHTANIFH | CTETIEHH yMeeT CIIEYIOIUX YMEHHM: COOTBETCTBHE COOTBETCTBHE
bIC JJAaHHBIC B BUjIe | 00pabaThIBaTh U 00pabaThIBaTh U CIEAYIOUIMX YMEHUM: | CIEIYIOIINX
OTYETOB TIPEICTaBIISITH TIPEICTaBIISITH 00pabaTrIBaTh U YMEHUI:
AKCIEPUMEHTAIILHBI | SKCIICPUMECHTATEHBIC MIPECTaBISTh o0OpabaThiBaTh 1
¢ JaHHEIE B BUJIE JIAaHHBIC B BUJIC OTYCTOB. | SKCIICPUMEHTAJBHBIC | TPEACTABIIATh
OTUYETOB Jomnyckarorcs JTaHHBIE B BHJIE IKCIEPUMEHTAIIbH
3HAYNUTENbHBIC OIIMOKH, | OTYETOB. Y MEHHMS pl€ JJAaHHBIE B BUJIE
MIPOSIBIISIETCS OCBOEHEI, HO OTYETOB.
HEIOCTATOYHOCTh JIOITY CKaIOTCSI CBoboauo
YMEHHUH, TI0 Py HE3HAYNUTEIbHbBIE oTIepUpyeT
TTOKa3aTeleH, OIIINOKH, MPHOOPETEHHBIMU
oOyyJaronuiics HETOYHOCTH, YMEHUSIMH,
HCIBITHIBACT 3aTpyAHCHIS TIPH TIPUMEHSET UX B
3HAUNTETLHEIE AHAJTUTHYECKUX CUTYaIIHAX
3aTPYIHCHHUS IPU orneparusx, MepeHoce | MOBBIIIEHHON
OTIEpUPOBAHHUU YMEHHIA Ha HOBBIE, CII0’KHOCTH
YMEHUSIMH TIPU UX HECTaHIapPTHBIC
MEPEHOCE Ha HOBBIC CUTYyalluu
CUTYyalluu
BJIAJIETh: OOyuaromuiicst He OOyuaromuiics Bnaneer | OOyvaromuiics OOyyaromuiics B
CIIOCOOHOCTBIO K BJIAJ€ET UJIU B CIIOCOOHOCTBIO K YaCTHYHO BIAJEET IIOJIHOM 00BEME
CHCTEMATH3AlMN U | HEJIOCTATOYHOM cHUCTEMaTU3alUuU 1 CIIOCOOHOCTBIO K BJIaJIEET

00001IeHUTO
pe3yIbTaToB
paboTh

CTEIIEHM BIIaJICET
CIIOCOOHOCTBIO K
CHCTEMATH3ALMH U
0000I1IEHHTO
pe3yJIbTaToB
paboThI

000011IeHIIO
pe3yabTaTOB pabOThI B
HETIOJIHOM 00beMe,
JIOTTYCKArOTCsI
3HAYUTENLHBIC OIITHOKH,
IIPOABIIACTCA
HEJIOCTATOYHOCTh
BJIaACHUS HAaBBIKaAMU I10
pAny nokazartesnen,
o0yJaroIuics
WCIIBITHIBACT
3HAYUTCJIIbHBIC
3aTpyAHEHHUS TIPU
MPUMEHEHU Y HAaBBIKOB B
HOBBIX CUTYaIIHAX

CUCTEMATH3ALNU H
0000IICHHUIO
pe3yJIbTaToB paboTHI,
HABBIKH OCBOEHEI, HO
JIOITy CKatOTCSI
HE3HAYHUTEIBHBIE
OILIHOKH,
HETOYHOCTH,
3aTPyIHCHHS TIPH
AHAINTUYCCKHX
OTIepaIHsX, IEPEHOCE
YMEHUU Ha HOBBIE,
HECTaHIapTHEBIE
CUTYaITuu

CIIOCOOHOCTBIO K
CHUCTEMATU3ALUH U
00001IeHIIO
pe3yabTaTOB
paboTHI,
cBOOOIHO
NpUMEHSIET

MOy YCHHBIE
HAaBBIKU B
CHUTYaIHIX
TOBBIIICHHON
CII0KHOCTH

[[Txanel onieHUBaHUA PE3YIBTATOB IPOMEKYTOUYHOM ATTECTALIMU U UX ONMCAHUE:

®opmMa NPOMEKYTOYHOM aTTECTALMHU B IEPBOM M BTOPOM ceMeCcTpax: 3a4eT.




[TpomexxyTouHass arrecranus oOydwaromuxcss B (opme 3adeTa MPOBOAUTCS TIO
pe3ybTaTaM BBITOJTHEHUSI BCEX BHUJIOB y4eOHOW pabOTHI, MPETyCMOTPEHHBIX y4eOHBIM
IJIAHOM M0 JIaHHOW NUCIWIUIMHE, TPU OTOM YYHUTHIBAIOTCS PE3yJIbTaThl TEKYIIETO
KOHTPOJISI yCIIEBaeMOCTH B TeueHHe cemecTpa. OIEeHKa CTEMeHH JOCTHKCHUS
OOyYarOIIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOyYCHHS IO TUCHHUIIINHE TPOBOIUTCS
IperoiaBaTesieM, BEAYIIUM 3aHITHS 110 AUCIUIUIMHE METOAOM JKCIIEpTHOM oreHkH. [1o
UTOTaM MPOMEKYTOYHOW aTTECTAIlUU IO JUCITUIUIMHE BBICTABIISICTCS OIICHKA «3a4TCHO»
WIN «HE 3a4TEHOY.

K nmpomexxyTouHOI aTTecTanu JOIMyCKalOTCs TOIBKO 00yYaroNnecs], BHITIOTHUBIIIHE
BCE BUBI YUeOHOU pabOTHI, MPEAYyCMOTPEHHBIE pabovei MPOrpaMMoil MO JAUCIHUILINHE
«XUMHUYECKHUE OCHOBBI TEXHOJIOTHH MOJUTPAPUIECKOTO U YITAKOBOYHOTO MPOU3BOJICTBA»
(TpoNuUI MPOMEXKYTOUHBIN KOHTPOJIb, BBITIOTHUIH JIA00paTOpHBIE PAOOTHI).

IlIkana
ouenueanus

Onucanue

Brimonaensl Bce BUIBI yueOHOW pabOThI, MPETyCMOTPEHHBIC
y4eOHbIM MIaHOM. OOyYaroluiicss JEMOHCTPUPYET COOTBETCTBUE
3HaHUW, yMEHUW, HABBIKOB, MPUBEICHHBIM B  TaOJHIAX
MoKa3aree, omepupyer  MPUOOPETEHHBIMU 3HAHUSIMU,
3a4TeHO | YMEHUSIMH, HaBbIKAMU, IPUMEHSAET UX B CUTyalUsIX MOBBIIIIEHHOMN
cloXHOCTU. [Ipu 3TOM MOTryT OBITH JOMYIIEHBl HE3HAUUTEIIbHBIC
OIMMOKH, HETOYHOCTH, 3aTPYJHCHHS TPU  AHAIUTHYECKUX
omepanusx, IepeHoce B3HAHMM W yMEHUW Ha  HOBBIE,
HECTaHJAPTHBIE CUTYAIIUH.

He BeimonneHn oauH wim Oojee BUIOB y4eOHOM paboOTHI,
MPETyCMOTPEHHBIX y4eOHBIM TIJIAHOM. OO6yuaroruiics
JIEMOHCTPUPYET HEIMOJHOEC COOTBETCTBUE 3HAHWUM, YMEHUM,
HABBIKOB, TIPUBEJICHHBIM B TAOJIMIIaX MOKAa3aTeNIel, JOMyCKAITCs
3HAYNUTEIbHBIC OIMMOKHW, TMPOSBISETCS OTCYTCTBHC 3HAHWMA,
YMEHUH, HaBBIKOB 10 psAy I[OKa3aTenei, oO0ydaromuiics
UCTIBITHIBACT 3HAYMTENBHBIC 3aTPyIHCHHUS TPU ONEPHPOBAHUU
3HAHUSAMHU U YMCHHUSAMU TP UX TIEPESHOCE Ha HOBBIC CUTYAIIHH.

He 3auteno

DopMa NPOMEKYTOYHOM ATTECTALUMN B TPETHEM CeMecTpe: IK3aMeH

[TpomexyTounas arrecranusi oOywarommxcs B (opMme SK3aMeHa MPOBOAMUTCA IO
pe3ysibTaTaM BBIIIOJIHEHUS BCEX BHUJOB y4eOHOH pabOThI, MPEITyCMOTPEHHBIX y4€OHBIM
IUIAHOM MO0 JAHHOW JUCUUIUIMHE (MOAYJIO), NMPU 3TOM YUYHUTBHIBAIOTCA PE3YJIbTAThI
TEKYIET0 KOHTPOJISI YCIIEBAEMOCTH B TeueHue cemecTpa. OneHKa CTENEeHH TOCTUKEHUS
OOyYaIOMIMMUCS TUJIAHUPYEMBIX PpPe3yJbTaTOB OOy4YEHUs MO JUCHUIUIMHE (MOJYJIIO)
MPOBOJIUTCS MpernoiaBaresieM, BEeIyIIUM 3aHATUS MO JAUCHUIUIMHE (MOAYJIO) METOIOM
DKCIIEPTHOU OLIEHKH



[Io nroram mMpoOMEKyTOYHON aTTECTallMH MO AUCLUIUIMHE (MOJYJIIO) BBICTABISAETCS
OLICHKA «OTJIMYHO», «XOPOILIO0», «yIOBIECTBOPUTEIHLHO» HIIU «HEYIOBIETBOPUTEIBLHOM.

K npomexyTo4HOM aTTecTaluu A0MYCKAITCS TOJIBKO 00yYaroluecs, BEIIOJHUBILINE
BCE BU/bI y4eOHOM pabOThl, MPEeyCMOTPEHHbIE paboyeil mporpaMMoil Mo JTUCUUIUIMHE
«XUMHUYECKUE OCHOBBI TEXHOJIOTUU MOTUTPahUIECKOro U yIaKOBOYHOT'O MPOU3BOJICTBA:
MPOLUIH MPOMEXYTOUHBIA KOHTPOJIb, BHITOJHUIIN U 3aUUTHIIHN JJAOOpaTOPHBIE paOOTHI.

JK3aMeH NPOBOJAUTCH B MUCbMEHHOM BHJE.

IIxaja oneHUBaAHUSA Onucanue

BrimmotHeHB! Bee BHIBI YUeOHOW padOTHI, MPEAYCMOTPEHHBIE yUIeOHBIM
wranoM. OOyuvaromuiics JeMOHCTPUPYET IMOJTHOE COOTBETCTBUE 3HAHWM,
OT1nmuaHO YMEHHH, HABBIKOB MOKa3aTelsiM, MPUBEACHHBIM B TaOIHIAX, CBOOOIHO
OTEpUPYET TNPUOOPETEHHBIMU  3HAHWSIMH, yMEHHUSMH, HaBBIKAMH,
IMPUMCHSACT UX B CUTyallusIX MMOBBIIIIEHHOHN CIOKHOCTH

BrimmotHeHB! Bee BHIBI Y4eOHOW padOTHI, MPEAYCMOTPCHHBIE YIeOHBIM
wianoM. OOydaromuicsi JAeMOHCTPUPYET YacTUYHOE COOTBETCTBHUE
3HAaHWH, YMEHUH, HABBIKOB IIOKa3aTelsiM, NPUBCICHHBIM B TaOIUIAX,
OTEpUPYET MPUOOPETEHHBIMH  3HAHUSAMH, YMCHHSMH, HaBBIKAMH,
MPUMEHSAET UX B APYTUX CUTyalusx. [Ipm 3TOM MOTYyT OBITH JOMYIIEHBI
HE3HAYNUTCIIbHBIC OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA ITPU aHATIUTUICCKUX
omepanusaxX, MepeHoce 3HAHWN M YMEHHWH Ha HOBBIC, HECTaHIAPTHBIC
CUTYyaIUH

Xopo1io

BeimonHeHs! Bce BUABI yueOHOW pPabOTHI, MPEenyCMOTPEHHBIE Y4eOHBIM
w1aHoM. OQyJaronuiics JeMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHUM,
YMCHUH, HaBBIKOB IIOKa3aTelsM, NpUBeAeHHBIM B Tabimuax. [lpu stom
MOT'YT OBITh IONYIIEHBI 3HAYUTENILHBIC OIIMOKH, HETOUHOCTH, 3aTPyIHEHUS
MpU AHAIMTUYECKUX ONepalusaxX, MepeHoce 3HaHUW M YMEHUH Ha HOBBIE
CUTyaluu

yI[OBJ'ICTBOpI/ITeJ'ILHO

He BeimonHen oauH uiu 6osiee BUIOB Y4eOHOH paOboThI, IPeTyCMOTPEHHBIX
yueOHbIM  miaHoM.  OOydYaroImuics  JEMOHCTPUPYET  HEMOJHOE
COOTBETCTBHE 3HAHUH, YMCHHMH, HABBIKOB MOKA3aTeJIsIM, IPUBEACHHBIM B
HeynoBnerBoputensHo | Tabiuiiax, TOMYyCKalOTCS 3HAYNTENbHBIE OITHOKH, TPOSBIISIETCS OTCYTCTBHE
3HAHWH, YMEHMI, HaBBIKOB MO POy IOKa3zareleld, oOydaromuiics
WCTIBITHIBACT 3HAUMTENbHBIE 3aTPYAHEHHI IPH OTIEPUPOBAHUH 3HAHMSIMU U
YMEHUSMH IIPU UX IIEPEHOCE Ha HOBbIE CUTyalluu

@OH/IbI OLIECHOYHBIX CPEJCTB MpeACcTaBlIeHbI B [Iprunoxenun 2.

7. YueOHO-MeTOANYeCKOe M HHPOPMAIIMOHHOE o0ecniedeHue U CIUTITHHbI

IlepBoI1ii cemecTp

a) OCHOBHAaf JIUTEeparypa:
1. Axwmeros, H.C. O01mas u HeopraHnyeckasi XuMus: Y4eOHUK [ DJIEKTPOHHBIN

pecypc] / H.C. AxmeToB. — 9-e u3a., crep. — InekrpoH. aaH. —CII6.: Jlans, 2018. —
744 c. — URL: https://e.lanbook.com/book/107904




2. Axwmetos, H.C. JlaGopaTtopHble U CEMUHAPCKUE 3aHATUSI IO O0IIEeH U
Heopranudeckoi xumuu. [Inexrponnsiii pecypc] / H.C. Axmeros, M.K. A3u3oga,
JLW. banpiruna. — 9nektpoH. AaH. — CII6.: Jlans, 2014. — 368 ¢. — URL:

https://e.lanbook.com/book/50685
3. TI'munka, H.JI. OGmas xumMust: yaeOHUK 1151 6aKagaBpOB HEXUM. CIICI]. BBICIIL.

yue0. 3aBenennii / H.JI. I'munka; mox pen. n-pa ¢papm. Hayk, I-pa mef. HayK, npod.
B.A. IlonkoBa, a-pa xum. HayK, npod. A.B. badkosa. — 18-e uza., nepepald. u fom.; B
nep. — M.: FOpaiit, 2012. — 898 c.

4. Xumus: 1abopaTopHbIe padOTHl U PYKOBOACTBO /ISl CAMOCTOSITEIHLHOM pabOThI 1O
crell.: 261202.65, 150601.65, 261201.65. U.1 / M-Bo o6pa3oBanus u Hayku P®D;
MI'VII; coct.: 1.B. Bypt, A.M. lllannoBanos. —M.: MI'VII, 2010. — 106 c.

0) 10MOJIHUTE/IbHASA JIUTEpaTypa:

1. Mudraxosa, H.III. OO6mass u HeopraHudeckas XuMmus: ydeOHOe mocoOue
[OnexTponusiii pecypc] / H.I. Mudraxosa, T.II. IlerpoBa; mox pea. A.M.
Ky3nernoBa, MuHucrepctBo oOpa3oBanus u Hayku Poccum, Kazanckuit
HAllMOHAJIbHBIM MCCIIEIOBATEIbCKAN TEXHOJOTUYECKUM YHUBepcuTeT. — KaszaHsb:
KHUTY, 2017. 408 C.: Ta01., CXEM., WJL. - URL:
http://biblioclub.ru/index.php?page=book&id=560885

2. AxwmetoB, H.C. O6mas u HeopraHuueckass xumus: y4eoHuk mis By3oB / H.C.

AXMeToB. — 7-¢ u3a. crepeotuil. — M.: Beicias mkona, 2009. — 743 c.

3. Xumwus: mabopatopHsie pabotel s crerl.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpazoBanusi u Hayku PD; Denep.
areHTcTBO mo obpazoBanuro; MI'VII; coct. FO.A. Komkos, E.I'. KomkoBa. — M.:
MI'VII, 2007. -172 c.

4. Heopranuueckass XuMus: BeCh IIKOJBHBIM Kypc B Tabmunax / coct. H.B.
MankeBuu. — 9-¢ uzn. — Munck: bykmactep: Ky3bema, 2015. — 416 c.

B) IPOrpaMMHOe o0ecrnievyeHre 1 MHTePHeT-PecypChl:

[IporpammHuoe obecrieueHre He MPeayCMOTPEHO.

HNuTepHeT-pecypchl BKIIOYAIOT Y4€OHO-METOAMYECKHUE MaTepuaibl B 3JIEKTPOHHOM
BUJIC, TIPEJCTaBIICHHBbIC Ha cairte http://mospolytech.ru B pazaene DnexkTpoHHAas

oubnmoreka http://elib.mgup.ru.

[Tone3nsie yueOHO-MeTOIMYECKHE U MTHGOPMAIIMOHHBIE MaTePUAaIIbI IPEACTABICHBI HA
caurax:
1. Xumuyeckas sHuukiaoneaus. Pexxum nocryna: http://www.xumuk.ru/encyklopedia,

CBOOOIHBIN
2.3amayHuK 1Mo OOmIEH ©  HEOPraHWYECKOW  XMMHH. Pexum  Jgocryna:
http://alhimik.ru/zadachnik/content.html, cBoOO HBII

3. Heoprannueckas xumusi. Katanor. EquHoe okHO moctymna kK oOpa3oBaTelbHBIM
pecypcam: http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7.4, cBOOOIHBII



http://biblioclub.ru/index.php?page=book&id=560885
http://mospolytech.ru/
http://elib.mgup.ru/
http://www.xumuk.ru/encyklopedia
http://alhimik.ru/zadachnik/content.html
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.4

Bropoii cemectp

a) OCHOBHAaf JiUTEeparypa:
1. T'paanbepr, W.M. Opranuveckas XuMusd: Y4YEOHUK [ aKaJEeMHYECKOro

OakanaBpuara / W.M. I'pannbepr, H.JI. Ham ; PTAY — MCXA um. KA.
Tumupssena. — 8-e uza. — M. : FOpaiit, 2014. — 608 c.

2. Oprannyeckasi XuMusi: J1abopaTtopHbie pabOThl U KOHTPOJIbHBIE YIPAXHEHHS IJis
CTYJIEHTOB, OOy4alwIIUXcsi MO0 HampaBieHusM OakamaBpuara 22.03.01 —
«MarepuanoBeneHue W TeXHOJNOrHM Mmarepuanosy»; 29.03.03 — «Texnonorus
NOJIUTPAPUYECKOTO U YIMAKOBOYHOTO IpousBoacTBay ; 27.03.02 — «YmnpaieHue
KauecTBOMY [ DeKTpoHHBIHN pecypc] / coct. M.B. 3enenckas, I'.H. XKypasnesa ; M-
BO obOpazoBanus u Hayku P® ; ®I'BOY BIIO "Mock. roc. yH-T ne4aTd UMEHH
NBana ®enoposa'. — M. : MI'VII umenn MBana ®@enoposa, 2016. — 164 c. — URL :
http://elib.mgup.ru/showBook.php?id=275

0) IOMOJIHUTE/IbHAS JIMTEpaTypa:

1. Apremenko, A.M. Oprannueckasi Xumus : yueOHUK 11t By30B / A.M. ApTeMeHKO. —
5-e uza., ucnp. — M. : Beiciias mkona, 2002. — 559 c.

B) IpOorpaMMHoe o0ecrne4yeHrne U MHTePHeT-PecypChbl:
[IporpamMmmHoOe oOecrieueHre He MPeryCMOTPEHO.

NHTepHET-pecypchl BKIIOYAIOT YICOHO-METOANYCCKIE MAaTEPHAITBI B 3JIEKTPOHHOM
BUJIe, MpPEACTaBICHHbIE Ha caiTe http:/mospolytech.ru B pa3znene DnexkTpoHHas
oubnuoteka http://elib.mgup.ru

[Tone3nbie yueOHO-METOAMYECKHE U MH(DOPMALIMOHHBIE MaTEePHUaIbl MPEICTABICHBI
Ha calTax:

1. Oprannueckas xumus. Karamor. EnuHoe OKHO JocTyna K 0Opa3oBaTelIbHBIM
pecypcam: http://window.edu.ru/catalog/resources?p rubr=2.2.74.7.5, cBo601HbII

Tperuii cemecTp

a) OCHOBHAaf JiUTeparypa:

1. ®du3nyeckasi XUMHS B NPUHTMEIUATEXHOJOTHMH: Y4eOHO-METOHA. IOCoOUeE.
JlaGoparopusie pabotsl / .I'. Pexyc, C.}YO. Jlepunmus, J.A. O6pyunukora, B.1O.
KonroxoB; Mock. roc. yH-T neyatu umenu MBana @enoposa. — M.: MI'YII umenu
Npana ®enoposa, 2016. — 138 c. http://elib.mgup.ru/showBook.php?id=259

2. dusuyeckasi XuMHUs B MPUHTMeIMATEXHOJOTUM: YacTh 1: yueOHOEe mocodue /
N.T". Pexyc, B.}O. Kontoxos, A.Il. KonapaToB. — MockBa: MockoBckuii [Tonurex,
2019.-122 c.

3. ®uzuyeckas xumus: yueoHoe nocodue / I'.W. bynunoposa, 10.I'. ['ansmeTanHoB,
X.M. Spomerckas, B.Il. bapabanoB; M-Bo o0pa3. u Hayku Poccuu, Kazan. Hai.
ucciea. TexHod. YH-T. - Kazans: M3g-so KHUTY, 2012. — 392 c.
http://www.knigafund.ru/books/186382



http://elib.mgup.ru/showBook.php?id=275
http://mospolytech.ru/
http://elib.mgup.ru/
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.5
http://elib.mgup.ru/showBook.php?id=259
http://www.knigafund.ru/books/186382

®puapuxcoepr, . A. Kypc kosutougHOM XUMUY : Y4EOHUK [ DIEKTPOHHBIN pecypc]
/ A.A. ®pungpuxcoepr. — 4-e u3., ucup. u gom. — DnektpoH. gaH. — CIIO6. : Jlanb,
2010.—416 c. — URL : http://e.lanbook.com/book/4027

. Mamackun, B.b. Dnektpoxumus : yuedHoe nocodue [ DnekTpoHHslil pecypce| / b.b.

HNamackun, O.A. [lerpuit, . A. Hupnuna. — 3-e uz ., ucnp. — aektpoH. gaH. — CII6.
: JIanp, 2015. — 672 ¢. — URL : http://e.lanbook.com/book/58166

Kosnongnasi xumus: jabopatopHbie pabOTHI JJis CTYJICHTOB, 00YUYaIOIIUXCS 10
crient. 261202.65 — "Texnonorus noyurpadudeckoro npousBojactea’, 261201.65 —
"TexHONMOrud W JU3aiiH yNakoBOYHOro mpou3BojicTBa" / M-Bo oOpa3oBaHus u
Hayku P®, denep. arearcTBo mo odpazoanuto, MI'VII; cocr. JLII. 3umenkona,
B.1O. KontoxoB. — M.: MI'VII, 2007. — 159 c.

0) 10MOJTHUTEJIbHAA JIUTEepaTypa:

1.

4.

AdanacveB, b.H. ®usnueckas xumusa: yueOHOe ocoOue sl CTYyIEHTOB BY30B,
oOyyaromuxcs mo HanpasiaeHUusIM "Xumudeckas TexHosorus", "buorexnonorus" u
"DHepro- u pecypcocOeperarone MNpouecchl B XHUMHUYECKOW TEXHOJOTHH,
Hedrexumuu u 6uorexunonorun" / b. H. Adanacees, 1O. I1. Akynosa. - CI16.: Jlans,
2012. - 464 c.

BumnskoB, A.B. ®usnueckass XuMus: y4eOHHMK JUIsl CTYJIEHTOB BBICHI. yueOl.
3aBeJIeHUH, 00YyJarOIIMXCS 10 XUM.-TEXHOJI. HallPaBJICHUSAM MOJATOTOBKU U crell. /
A. B. Bumnskos. - B niep. - M.: Xumus, 2012. - 840 c.

. OcHoBbl (uznyeckoii xumuun. Teopuss u 3agaum: yd. nocobue s By30B /

B.B.Epemun, C.W. Kapros, N.A., Ycnenckas u n1p. — M.: U3n-Bo «9k3amen», 2005.
—478 c.

I'eabpman, M.U. Komnouanas xumus / M.U. T'enspman, O.B. Kosanesuu, B.I1.
KOctparos. — U3a. 3-e crepeotun. — CII6.: Jlans, 2005. — 332 c.

B) IPOrpaMMHoOe o0ecrevyeHre 1 HHTEPHeT-pPecypChl:

[TporpammHoe oGecrieueHre He MPEeTyCMOTPEHO.

HuTepHeT-pecypcehl BKIIOYAIOT Y4eOHO-METOANYECKIE MaTepUabl B JIEKTPOHHOM
BU/JIE, IPEJICTAaBIIEHHbIE Ha caiiTe http://mospolytech.ru.

[Tone3npie yaeOHO-MEeTOAMUECKHIE U MHPOPMAITMOHHBIE MaTePHAIIbI TPEACTABICHBI
Ha caiiTax:

1. CnpaBOYHUK XMMHKA

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

Kpatkuii cipaBoyHUK PU3UKO-XUMUYECKUX BETUIHH
https://docviewer.yandex.ru/?url=ya-disk

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

2.

Ddnexmponnsvie oopazosamenbHbvle pecypcol
1. DneKTpOoHHBIN 00pa3oBaTEIbHBIN pecypc
https://online.mospolytech.ru/course/view.php?id=4256


http://e.lanbook.com/book/4027
http://e.lanbook.com/book/58166
http://mospolytech.ru/
http://www.vixri.com/d2/Spravochnik%20%20XIMIKA_t1-7.pdf

8. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne QU CIUININHbI
JlaGopaTopHBbIe 3aHSTHS TPOBOISATCS B CIICIIUATU3UPOBAHHBIX YUEOHBIX Ta00paTOPUIX
kadenpel «VHHOBAaIMOHHBIE MaTepHaIbl MPUHTMEAUAUMHAYCTPUM», OCHAIECHHBIX
COOTBETCTBYIOIIMMU MTPUOOpaMH, 000PYI0BAaHHEM U PEaKTUBAMHU.

OcHOBHOI TIepeueHb MPUOOPOB, 00OPYIOBAHUS U MIPUHAIICIKHOCTEH, HCTIOTB3YEMbIX
Ipy TOATOTOBKE U TMPOBEACHUHM JIA0OPATOPHBIX pabOT B MEPBOM CeMecCTpe:
dotoanexrpokanopumerp KDOK-3, momspumerp CM-3; Becol anaimtuueckue BJI-200,
BJI-500, Becbr Texnuueckue BT-500; TtepMomeTrpsl 1abOpaTOpPHBIE CTEKIISHHBIE;
CIIUPTOBKH; OaHs BOJSHAS; IITATUBBI JUISI IPOOUPOK, MTATUBEI (PU3HUECKHUE;, YCTAHOBKH
Uil TUTpOBaHUs (IITaTUB, OOPETKA); HOXKHHUIIBI; CEKYHIOMEp JTabopaTOpHBIN; HAOOp
71a60paTOpHOI MOCY/IbI: MPOOUPKU, MEPHBIE HUIMHAPHI, MEPHBIC KOJIOBI; XUMHUYECKUE
pEeaKTUBBI (KUCIIOTHI, MIEIOYH, COJIM, METAJUIbI); JabopaTopHOe 000pyIOBaHUE; MIKADbBI
JUTSL XpaHEHUS] PEaKTUBOB U XMMHUYECKOU MOCYIbl; BBITSKHAS BEHTUIISIIUA.

OcHOBHOI niepeueHb TPUOOPOB, 0OOPYOBAHUS U TPUHAJJICAKHOCTEHN, UCIOTB3YEMbIX
IpU TMOATOTOBKE M MPOBEACHUM JAa0OPATOPHBIX pabOT BO BTOPOM ceMecCTpe: BEChH
anamutnueckue BJI-200, BJI-500, Becer Ttexmuueckune BT-500; Tepmomerpsl
7abopaToOpHbIE CTEKJISHHBIC, CIMPTOBKHM; OaHs BOJSHAS; IUTATUBBI JUIsI MPOOHUPOK,
MTAaTUBBl (HU3UYECKHUE; HOXKHHUIIBI, CEKyHIOMEpP Ja0OpaTOpHBI; Habop J1abopaTOpHOM
MOCYJIbl: TPOOUPKHU, MEPHbIE UWIMHAPHI, MEpPHbIE KOJIObI; XMMHYECKHUE pPEAKTUBBI;
nabopaTopHoe 000py0BaHUE; IKA(BI ISl XpaHEHUST PEAKTUBOB M XUMHYECKOU MOCYbL;
BBITSKHASI BEHTUJISALIMS.

OcHOBHOI niepeueHb MPUOOPOB, 0OOPYIOBAHUS U TPUHAJICKHOCTEHN, UCIIOTB3YEMBIX
IpU MOATOTOBKE U MPOBEJAEHUU JIA0OPATOPHBIX pabOT B TpeTbeM ceMecTpe: CpeICTBa
XUMUYECKOTO aHaJin3a, BBITSKHAS BEHTWIAIUSA, AaHAJIUTUYECKUE BEChI, MEIIAJIKH,
BaKyyMHbIHI Hacoc u ap. Habop HeoOxoauMoro o00py10BaHUSI U PEareHToB 00eceYrBaeT
BO3MOXHOCTh peaju3allui JIa0OpaTOPHBIX paboT, MPEAyCMOTPEHHBIX MPOrpamMMoit
(Dorokonopumerp — KOK-3; Habop XUMHUUECKOM MOCYbI U PEAKTUBOB; IITATUBBI; BECHI
texunueckue — BT-500; Becsl anamutuueckue BJI -200; TOpCHOHHBIE BECHI;
KOJIOOHArpeBaTeIv; MEIIAJKU C JJICKTPUYECKUM MPUBOJOM; TEPMOMETP PTYTHBIM H
KOHTAKTHBIN; TpUOOp IS ONpPEACNICHUS KpaeBOro yrjla CMauyuBaHUS, TEPMOCTAT;
acupatopbl; MaHoMeTpbl; npudbop PeOunnmepa, nmpubOop Uisi MOCTPOCHUS AUArPaMMBbl
IIJIAaBKOCTH ).

Habop HeoOxommmoro o0OpymOBaHHMS W PEAKTHBOB OOECIEYMBAET BO3MOXKHOCTH
peanm3anuy  1a0OpaTOpHBIX PabOT, TMPETyCMOTPEHHBIX MporpamMMoi. B  ciyuae
OTCYTCTBUS HEOOXOIUMBIX TPHOOPOB, OOYYAIOIIMECS WCIONB3YIOT HHTEPAKTHBHBIN
Marepuat.



9. MeToanueckne peKOMEHIAIUN IJISI CAMOCTOSITEIbHOM PadoThl 00y4a0IIUXCS

B ocHOBe caMocTosSITeNbHON pabOThl OOYUYaIOIIUXCS JIekKAT: COAEpKaHue padodeit
y4eOHOM MNpOorpaMMbl, BOMPOCHI ISl MOATOTOBKA K KOHTPOJIBHBIM padoTaMm, a TakKkKe
CaMOCTOSITENIbHOE U3yueHne MuTepHer-pecypcos.

[Tpuctynas k paboTe, KaX bl 00y4arONINiics JOKEH MPUHUMATh BO BHUMaHHUE
CJIEIYIOLIME TIOJOKEHUS: TIUCIUILTMHA TTOCTPOEHA 110 MOTYJIbHOMY IPUHIIMITY, KaX bl
MOJIYJIb TIPEJICTABIISAET COOOM JIOTMYECKHU 3aBEPILEHHBIN pa3jiel Kypca.

JleknmoHHbIE 3aHATHSA TTOCBSIICHBI PACCMOTPEHHIO KITFOUEBBIX, 0a30BbIX MOJI0KEHUN
Kypca ¥ pa3bsiCHEHUIO YU€OHBIX 3a/1aHHM, BBIHOCUMBIX Ha CAMOCTOATENbHYIO MPOPAOOTKY .

JlabopaTopHble padoThI NMpeTHA3HAYCHBI 1JIs1 TPUOOPETEHUS OIbITA TPAKTUUECKON
peann3anuu OCHOBHOM npodeccroHabHON o0pa3oBaTeILHOM [IPOrPaMMBl.
MeTonuueckue ykazaHus K 1a00paTOpHBIM paboTam mpopadbaThIBaIOTCs 00yJarOIIMMUCS
BO BpEMsI CaMOCTOSITEILHOM MOATOTOBKH. HeoOXomuMblii  ypOBEHb TOJATOTOBKH
KOHTPOJIMPYETCA NEpe]l MPOBEAECHUEM JTA0OPATOPHBIX padOT.

CamocrosiTeibHasi padora 00yyaroIUXCsA BKIIOYAET MPOPAOOTKY JIEKIMOHHOTO
Kypca, odopmieHue JnabopaTtopHblx padbor wu np. CamocTosTenbHas pabora
MpeaycMaTpuBaeT He TOJIbKO MPOpabOTKy MaTepHalioB JIEKIIMOHHOIO Kypca, HO U HX
paclIMpeHue B pe3yJbTare IOMCKa, aHalIW3a, CTPYKTYPUPOBAHUS W NPEACTABICHUS B
KOMITAaKTHOM BHJI€ COBPEMEHHOM MH(POPMAIIMK U3 BCEX BO3MOKHBIX UICTOUYHUKOB.

Tekymmii KOHTPOJb MPOBOJUTCS B TEUECHHE KAXKIOrO MOAYJs, €r0 HUTOrOBBIE
pe3yabTaThl CKJIAABIBAIOTCS K3 OLEHOK [0 CIEAYIOMUMH BHAAM KOHTPOJBHBIX
MEPOITPUATHIM:

e 3aIuTa JJA0OpaTOPHBIX PadoT;

e KOHTPOJIbHBIE pa0OTHI;

o paboTa Ha JEKIUIX U JTaOOPATOPHBIX 3aHATUSIX.

OcBOeHME NUCUUIUIMHBI, €€ YCHEUIHOE 3aBEPIICHUE HA CTaJuU IMPOMEKYTOUYHOTO
KOHTPOJISI BO3MOXKHO TOJIBKO IPH PETYJIIPHON paboTe BO BpeMsi ceMecTpa U IIIaHOMEPHOM
IIPOXO0KIEHUH TEKYILIErO0 KOHTPOJIS.

Jlnst 3aBepmieHust pabOTBI B ceMecTpe OOYydYaroImMACS JOJDKEH BBIMOJHUTL BCE
nabopaTopHbIe pabOThl, KOHTPOJIbHBIE MEPOIPHITHS.

IIpome:kyTouHasi aTTecTamus 10 pe3yjbTaTaM MEPBOrO U BTOPOIO CEMECTPOB IO
M3y4aeMoi TUCLUMIUIMHE MPOXOAUT B (hOpME 3a4eTa, 10 pe3yJibTaTaM TPEThEro ceMecTpa
— B (dopme 3k3aMeHa. OCBOCHHE KIIIOUEBBIX, 0A30BBIX TMOJOXXEHUN JUCIUILUINHBI,
COCTABJISIFOIINX OCHOBY OCTaTOYHBIX 3HAHUH 10 HEW, MPOBOAUTCA MPU MOJATOTOBKE K C/1aue
3a4€TOB U 3K3aMEHA.

10. MeToan4yeckue peKOMEeHIAUY VISl MPenoaaBaTe/is

PekoMmeHmyeTcsi MIMPOKOE HCIOJIb30BAaHUE AKTHUBHBIX M WHTEPAKTUBHBIX METOOB
oOyuenusi, (POHAOB OIICHOYHBIX CPEJICTB, BKIIOYAIOIIUX TECThl W TUIIOBHIE 3a/IaHMS,
MO3BOJISIONINE OIICHUTh 3HAHUS, YMEHUS U YPOBEHb MTPUOOPETEHHBIX KOMITETECHIIUA.

[Tpu mpoBeneHnn 1a00PAaTOPHOTO MPAKTHKYMa HEOOXOAWMO CO3/1aTh YCIIOBHUS IS
MaKCHUMAaJIbHO CaAMOCTOSITEJIbHOT'O BBITTOJIHEHHS 00yYarOIIMMHUCS JIA00PATOPHBIX paldoT.

[Tpu mpoBeneHnn 1a00PATOPHOTO 3AHITHS MTPETOIABATEII0 PEKOMEH Ty ETCS:



1. Onenka paboThl 00yYarOIIETOCs B JIA0OPATOPUH U MOTYUYEHHBIX UM PE3YJIbTATOB (C
OIICHKOM).

2. IlpoBepka oTueTa O BBIIIOJIHEHHOM JIabOpaTOpHOIi paboTe (C OLIEHKOH).

3. [IpoBenenue 3anuThl 1abOpaTOpHOM pabOThI (B YCTHOW UITM TECTOBOM (popMme) 1o
TEOPETUYECKOMY U MPAKTUYECKOMY MaTepuaiy J1abopaTopHOM pabOThI (C OLEHKOM).

[Ipu 3amurte 1abopaTopHO pabOThl 00YUAIOIIUICS JOKEH YMETh OOBSICHATh 1ENH,
3aJlayd, XOJ TPOBEJICHUS SKCIECPHUMEHTOB, MX PE3yJIbTaThl, CJACIIAHHBIC BBIBOABL. B
npolecce MPOBEJICHUS OMNBITOB OOYydYaloIIMecs: PaCHIMPSIOT CBOU MPEICTaBICHUS O
BEI[ECTBAX, X CBOMCTBAX, MPUOOPETAIOT MPAKTUUYECKUE HABBIKU.

B xome mpoBeneHust 3aHATHI OOydYaromipiecss JOKHBI YUUTHhCS (HOPMYITUPOBATH
COOCTBEHHOE MHEHUE, MPABUIBLHO BBIPAXKaTh MBICIH, JOKA3bIBaTh CBOIO TOYKY 3PEHHS,
BECTU JUCKYCCHIO, YyBa)XaTh aJIbTEPHATUBHOE MHEHHE. OTO JIOJDKHO TIOMOYb
chopMHUpOBaTh HABBIKH, HEOOXOAUMBIE OYyIymIeMy CHEIHAINCTY B MpOodhecCHOHATHHOM
nesTeNnbHOCTH. Peanmu3amuisi aKTUBHBIX W WHTEPAKTUBHBIX METOJIOB MPU H3YYCHUU
TUCITUTUTHHBI « XUMUYECKAE OCHOBBI TEXHOJOTHUU TMOJHUTPAPUIECKOTO U YITAKOBOYHOTO
MPOU3BOJACTBA» BO3MOXKHA HA JICKIIMOHHBIX M JIAOOPATOPHBIX 3aHATUSAX ITyTEM
MIPOBEJICHUS TUCKYCCUM, TUAJIOTOB, Oecell, pa30opa KOHKPETHBIX CUTYallMOHHBIX 3a]1a4.

CamocrosiTenbHas paboTa — 3T0 HauboJiee BaXKHBIA MyTh OCBOCHUS 00YYaIOIIUMHUCS
HOBBIX 3HAHWM, YMEHUHN, HABBIKOB MIPU M3yUYECHUU TUCHUIUIMHBL. OOpa3oBaTenbHas 1Eb
CaMOCTOATENLHON pabOThl — OCBOEHHWE XMMHYECKOW TEPMHUHOJIOTHH, (OPMUpPOBAHUE
HABBIKOB XMMHUYECKOTO MBIIUICHHS, SKCIIEPUMEHTAIBHBIX YMEHUHN, YMEHUN paldoTaTh C
y4eOHOM JUTEepaTypor, NPOU3BOJIUTHL XMMHYECKHE pacyeThl. Pa3BuBaromas meinp —
pa3BUTHE CaMOCTOSITEIIPHOCTH, YMEHHI aHAIW3UPOBATH SIBICHUS W JEJIaTh BBIBOJIBI.
CamocrosiTenbHas paboTa MOXKET ObITh HCTOYHMKOM 3HAHWM, CITOCOOOM WX TPOBEPKH,
COBEPIIICHCTBOBAHMSI M 3aKPEIUJICHUS 3HAHUM, YMEHUH, HABBIKOB. DTOT BUJI ICATCILHOCTH
00yyYaromuxcs MPOXOAUT MOJI KOHTPOJIEM MpenoaaBaTers.

[Ipu opraHusanmuy BHEAYAUTOPHOW CaMOCTOATEIBbHONH pabOThl MO JAUCITUIUIMHE
MpenoAaBaTesto PeKOMEHIYETCSl UCIOIB30BaTh CAeAyoNre (GOPMBI:

1. BrimonHeHue AOMaIIHUX 3aJaHUM pazHOOOpa3HOro xapakrepa (peuieHue 3ajad,
U3y4YeHUE YU4eOHOU TUTepaTypsl U T.1.).

2. BroinonHeHwe WHAMBUAYAJIbHBIX 3a/laHUN, HAMpaBICHHBIX HA pa3BUTHE Y
OOyYaroIINXCSI CAMOCTOSITEIbHOCTH M MHUIIMATUBBI. MHAMBUAYaTbHOE 3aJaHUE MOXKET
MOJIyYaTh KaK KaKIbIi OOYyYarOIINIICS, TaK M 4aCTh 00YYaIONUXCS TPYTIIIHL.

B pamkax m3ydenus kypca « XMMHUYECKHE OCHOBBI TEXHOJIOTUHU MOTUTPaAGUIECKOrO U
YIAaKOBOYHOTO MPOM3BOJCTBA» BO3MOXXHO TIOCEIICHHE TEMAaTUYECKUX BBICTABOK U
CEMHUHApPOB.



[Iporpamma cocTaBieHa B COOTBETCTBMM ¢ DeaepalibHbIM  TOCYJapCTBEHHBIM
o0pa3oBaTeIbHbIM CTAHIAPTOM BBICHIErO0 OOpa30BaHMs IO HANPABJICHUIO MOJATOTOBKHU
OakanaBpoB  29.03.03 TexHoJsioruss NOJAMIPaUYecKOro M  YNAKOBOYHOIO
NPOM3BOACTBA, MO MNPOPWII0 TOATOTOBKM «/[M3aliH W TEXHOJIOTMH CO3JaHUA
BU3YAJIbLHOT0 KOHTEHTA»



Ilpunoscenue 1
CTpyKTypa u cofep:KaHue JUCHUILIHHBI «XMMHYEeCKHe OCHOBbI TEXHOJIOTHH MOJUTPAPUYECKOro U YIIAKOBOYHOI O
NPOM3BOACTBA» 10 HANIPABJICHUIO OATOTOBKH
29.03.03 «TexHosorusi moMrpaguYecKoOro ¥ ynakoBO4HOro npou3BoacTBa»
IIpo¢puab noaroroBkm «/{M3aiiH U TEXHOJIOTMH CO3JAHHUS BU3YaJIbHOT0 KOHTEHTAa)

(0axanaBp)
Buabi yueOHoii padorsl, Dop-
2 = 8 BKJIIOYasl CAMOCTOSATEIbHYIO Buabl caMoCTOSITEIbHOM PadoThI MbIaT-
Pasznen § § § paboTty o0yuaromuxcs, o0yuaommxcs TecTa-
Wi 3 = § U TPYJ0eMKOCTh B 4acax 1701
J | I/C | JIa6 | CPC [ KCP | K.P. |[K.IL | PIP | Pegepar | K/p | D | 3
IlepBbIiii cemecTp
1 Pa3nen 1. Tema 1. Beenenne. Knaccnt 1 1 2 1
) XUMHUYECKHUX COG)IHHeHHﬁ.
2 Jlabopamopnas paboma 1 ) 2 1

«Ki1accel XUMUYECKHX COG,E[I/IHGHI/Iﬁ »

Jlabopamopnas paboma
3 «[Tonmy4yeHne MaopacTBOPUMBIX 1 4 ) 1
THIPOKCHJIOB M CYIb()UA0B C TOMOIIBIO
00OMEHHBIX peaKIHi

4 Paznen 1. Tema 2. CTpoenune aTtoma u 1 2 2 1
) NEepPHOAMYECKHIi 3AKOH

Jlabopamopnas paboma
5. «OmnpeneneHne MOJISIPHOI MaccChl 1 5 2 1
IKBHBAJICHTA AJTFOMUHHSD)

Jlabopamopnas paboma

6. «Omnpezenenune TEmIOBOro 3¢ deKTa 1 7 2 1
peaKIMy pacCTBOPEHHUSI COTEN»

7. Pazpnen 1. Tema 3. Xumudeckasi cBA3b. 1 3 2 1

8. Jlabopamopnas paboma 1 15 2 1

28



«I'unponus comnein

Jlabopamopnas paboma

o «CMenieHne XMMU4YECKOT0 PABHOBECHUS 8
Pa3nen 1. Tema 4. OcHoBHBIE

10. | 3aKOHOMEpPHOCTH NPOTEKAHHUS 5
XUMHYECKHX PeaKIuii
Jlabopamopnas paboma

I1. | «3aBUCHMOCTH CKOPOCTH XMMHUUECKOI 9
peaKIuy OT KOHIICHTPAINH PEarCHTOBY
Jlabopamopuas paboma

12. «3aBUCUMOCTb CKOPOCTH XUMHUECKOI 10
pEaKIuy OT TEMIIEPATYPhDY

13. | Pasgea 1. Tema 5. PacTBopbI 6
Jlabopamopuas paboma

14. | «IIpuroToBieHKE PACTBOPA 3aJaHHOMN 13
KOHIICHTPAIHID)

15. Jlabopamopnas paboma 15
«OmpeneneHrie TUTPa a30THOM KUCIIOTHD)

16. Paznea 1. Tema 5. PacTBopbl 7

17, Jlabopamopnas paboma 16
«DNEKTPOIUTUIECKAS JTUCCOIUAIIHSD)
Jlabopamopnas paboma

18. «OKHUCITUTETEHO-BOCCTAHOBUTEIILHBIC 1
peaKIum
Pa3pnen 1. Tema 6. Oxkuciaure/ibHO-

19. | poccranoBHTENBHBIE PEAKIMH. 9
DJIeKTPOXMMHUYECKHE TPOLECCHI

20. Jlabopamopnas paboma 3
«["anbBaHUYECKUE DTIEMEHTHD)

1 Jlabopamopnas paboma 4

’ «3NEKTPOIN3 BOTHBIX pACTBOPOB COJICH»

22. Paznea 2. Tema 1. Xumug s-3j1eMeHTOB 10

3. Jlabopamopnas paboma 5
«CBoiicTBa $-37IEMEHTOB | TpyIITIBDY

24 Jlabopamopnas paboma 6

" | «Coiicta s-amemenToB lI rpymmeny
25. | Pazgen 2. Tema 2. Xumusi p-3jieMeHTOB 11
26. | JlabopamopHas paboma 7




«CpoiicTBa p-aneMenToB VII rpymrbi

27.

Jlabopamopnas paboma
«CBoiicTBa p-351eMEeHTOB VI rpynmen

28.

Pazpnen 2. Tema 2. Xumus p-3/ieMeHTOB

13

29.

Jlabopamopnas paboma
«CaoiicTBa p-anemeHToB V u IV rpynm»

10

30.

Jlabopamopnas paboma
«CBo¥CTBa ATIOMUHUSD)

11

31.

Paznea 2. Tema 3. Xumus d-371eMeHTOB

14

32.

Jlabopamopuas paboma
«CaoiicTBa p-anemenToB 1l rpynmen

12

33.

Jlabopamopnas paboma
«CBoiicTBa d-311EMEHTOB)

13

34.

Paznea 2. Tema 3. Xumusa d-3j1eMeHTOB

15

35.

Jlabopamopnas paboma
«[lonmy4yeHne KOMITJIEKCHBIX COEANHEHUID»

14

36.

Jlabopamopnas paboma
«DoToMeTpuIecKoe onpeeneHue
KOJIMYECTBA HUKEJISI B PACTBOPAX»

16

(Dopma ammecmauuu

17-18

Bcero yacoB o JUCIUILIMHE
B IIEPBOM CEMECTpE

24

48

36

Bropoii cemecTp

Pazgen 1. OcHOBHBIE MOHATHS
XHMHUYECKHX MPOIEeCCOB M UX CBSI3b €
TEXHOJIOTN4EeCKHUMH MPOLEecCaMHU B
noJmrpagumn

Pa3znen 2. YrieBoaopoanbl

Tema 1. [IpeaenbHbie yriaeBoaopoabl
(asIKaHbI)

BBoaHoe 3aHATHE 1a00paTOPHOTO
MPaKTUKyMa

JlaGoparopnas pabora Nel.
«IIpenenpHBIC YTIIEBOAOPOIEI (ATKAHEI )




Tema 2. DTUIeHOBBIE YIJ1€BOAOPOAbI
(ankensbl). /[ueHOBBIE YT1€BOIOPOABI

(aakagueHbl)

JlabopaTtopnas pabora Ne2
«OTHIICHOBBIE YTIIEBOIOPOIBL: TOTyYeHIE
Y XUMHUYECKHE CBOWCTBAY

JlaGoparophas pabota Ne3
«AIICTHIICGHOBBIC YTJIEBOJOPO/IBI:
MOJTYYEeHUE M XUMHYECKHE CBOWCTBAY

Tema 3. AlleTHJIeHOBBIE
YIJIEBOAOPO/bI (ATKHUHBI)

Tema 4.

ApoMaTHyecKue yrjaeBoaopoabl

JlaGoparophas padora Ne4
«ApOMaTHYECKHE YTICBOIOPOIBL:
MOJYYCHUE M XUMHUYCCKHE CBOUCTBAY

JlaGoparopnas pabota N5
«OHOATOMHBIE CIIUPTHDY

10.

Pazjnen 3. ®yHKIIUOHALHBIE
NMPOU3BOIHBIE YIJIEBOA0POI0OB

Tema 1. CiupThI: 0IHOATOMHBIE,
HeHacCbIIeHHbIe H MHOT0aTOMHBIE.
Tema 2. ®eHOJIBI

11.

JlaGoparopnas padoTa Ne6
«MHOT0aTOMHBIE CITUPTHI ¥ (HEHOIIBD)

12.

JlaGoparopnas pabdoTa Ne7
«ANBIETUABI U KETOHBI»

13.

Tema 3. OxcocoeqnHeHUS
(anbaernabl U KETOHbI)

14.

Jlaboparopnas pabota N8
«OaHOOCHOBHBIE KAPOOHOBBIE KUCIOTH)

10

15.

JlabopaTtopHas pabora Ne9
«/IByXOCHOBHBIC M apOMATHUIECKUC
KapOOHOBBIE KHCIIOTHI»

10

16.

Tema 4. Kap6oHOBBIE KUCJIOTHI:
OJHOOCHOBHbIE HACHIIIIEHHbIE,
HEHACBIIIeHHbIe, APOMATHYECKHE U
JABYXOCHOBHbIE

11




17.

JlabopaTtopnast pabora Nel0
«Kupsl 1 Macna»

12

18.

JlabopaTtopnas pabora Nel 1
«MoHocaxapup»

12

19.

Tema 5. )Kupol u macia Tema 6.
YriaeBoabl: MOHO-, AN- 1
NOJIMCAXAPU/IbI

13

20.

JlaGoparophas padora Nel2
«u- 1 nonucaxapuabn

14

21.

Jlaboparopnas pabora Nel3
«AnudaTHueCKUEe aMUHBDY

14

22.

Tema 7. A3orcoaepaxkamue
COeMHEeHUsI: aMUHbI, HUTPUJIbI,
W30HUTPHJIbI, HITPOCOCIUHECHHUS,
uszouuanatbl. Tema 8. [luazo- u
a30coeqUHEeHns

15

23.

Jlabopamopuas paboma Nel4
«ApOMaTUYECKUE AMUHBD»

16

24.

Jlabopamopnas paboma Nel5
«Jlnazo- u a30COeTMHEHNSD)

16

25.

Tema 9. MHorosizepHbie 1
reTepoluKINYecKre CoeNHEeHNs

17

26.

Jlabopamopuas paboma Nel6
«MHOTOsIICpHBIC COCTUHCHUSD

18

27.

Jlabopamopuas paboma Nel7
«"eTeponMKINYECKUE COSTUHEHHSDY

18

QOPM(I ammecmauuu

19-20

Bcero yacosB 1o JUCHUIIIMHE
BO BTOPOM CEMECTpPE

18

36

54

Tperuii cemecTp

Pa3nen 1. OcHOBBI XUMHYECKOH
TePMOAMHAMUKH.

Jlabopamopnas paboma
«OrmpenesieHre TeroBOro dPdexra
peakuuy HeTpaau3aluuy CUIIbHOM
KHUCJIOTHI CHJIBHBIM OCHOBAHHEM.




Pa3nen 2. ®a3oBble paBHOBeCHS H
Y4YeHHe 0 pacTBOpax.

Jlabopamopnas paboma
«OOYIITHOCKOMHUS.

Pa3nen 3. PacTBOPHI 3J1eKTPOJINTOB.

Jlabopamopuas paboma
«KuneTtuka pa3noxeHust KOMIUIEKCHOTO
OKcaJlaTa MapraHia.

Pa3znen 4. Xumu4yeckass KHHeTHKA.
®oroxumuyeckne peaknun. Karaaus.

Jlabopamopnas paboma

«KuHeTnka pa3noXeHus: THOCEPHOU
KHCIIOTBL: BIMSHHUE TEMIIEPaTyphl Ha
CKOPOCTh PEaKIINM.

Paznea 5. [lucnepcHbie cuCTEMBbI.

10.

Jlabopamopnas paboma
«OmnpezeneHue MNOIHON MOBEPXHOCTHOM
SHEPTHUH KUIKOCTEI.

10

11.

Paznena 6. ®Pusuueckass XuMus
TMIOBEPXHOCTHBIX SIBJIEHMIA.

11

12.

Jlabopamopnas paboma
«OmnpezeneHre NOBEPXHOCTHOTO
HATSKEHUS KUAKOCTEH.

12

13.

Paszgen 6. ®Duznueckass XUMHUSA
MOBEPXHOCTHBIX SIBJICHUIA.

13

14.

Jlabopamopuas paboma
«Uzyuenue ancopbuym [TAB Ha TBepabIX
a7IcopOeHTAXY.

14

15.

Pa3nen 7. CBoiicTBa q1MCHepCHBIX
CHCTEM.

15

16.

Jlabopamopuas paboma
«CeaMeHTAIMOHHBIN aHAIN3
JIUCTIEPCHOCTH TPy00 INCTIEPCHBIX
ITOPOIIIKOBY.

16

17.

Paznen 8. OTaebHbIE KIACChI
JHCTEPCHBIX CHCTEM.

17

18.

Jlabopamopnas paboma
«OmnpeneneHue KpUTHIECKON
KOHIICHTPAIMH MULIEIIO00pa30BaHUsSY.




®0pMa ammecmauuu

19-20

Bcero yacoB 110 uciIuinte
BO BTOPOM CEMECTpE

18

36

54

Bcero yacoB no JHCHHUIIJINHE
3a Bech nepuoja 00yyeHus

60

120

144




TpyaoeMKoCTh TUCHUILTHHBI B Yacax
= ™ ® = o
pe = @ g - ) ]
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12, | 324 3aver,
Ounas 1 3 ’ 9 180 60 120 | 144 3auer,
JK3aMeH
OO6mmas Tpy10€MKOCTh JTUCIMIUIMHBI COCTABIISACT 9 3a4€THBIX ¢IMHUIIBL.
CemecTpbl
Buj y4e0Hoii padoThI Beero 4acos
1 2 3
KonTakTHasi paboTta(Bcero) 172 60 60 52
B ToMm uucre:
Jlexumn 52 20 20 12
JlabopaTophsbie paboTsl (JIP) 120 40 40 40
[Tpaktrueckue padotsl (I1P)
CamocrosiTesibHasi padoTa (Bcero) 152 50 50 52
B ToMm uncae:
Kontponbnas pabota
pyaue 6uovl camocmoamenvhoti pabomul
Bua npomexyTouHoOi aTTecTanuu (3a4er, 3auer, 3ader,
3auer 3auer | Dx3ameH
JK3aMeH) OK3aMeH
OO6m1ast Tpy10EMKOCTh yac./3a4. ef 324/9 3/108 3/108 3/108
Tpyno-
Ne Ne paznena HaumenoBanue nabopaTopHbIX padboT €MKOCTb
/i JUCLIUILIAHBL (uacsr)
1-i1 cemecmp
1. Pazmen 1. Tema 1 Krnaccel xumudeckux coenuuenwii (Y. 1, 2) 2
2. Paznen 1. Tema 1 Knaccer xumuueckux coequnenuit (4. 3, 4) 2
3. PaS,I[CJ'I 1. Tema 1 HOJ'Iy"ICHI/IC MaJIOpaCTBOPUMBIX FI/I):[pOKCI/IZl(iB n 2
CyIb(GUAOB C TIOMOIIBI0 OOMEHHBIX PEAKITHIA
7 2
4. Pa3,£[e.]'[ 1. Tema 3 (anpleileneHHe MOJIAPHOU MACChI 5KBUBAJICHTA aJIIOMHUHHAA




Ompenenenne MOJSIPHON MacChl SKBUBAJICHTA ATIOMUHUS

. Paznen 1. Tema 3
> A (4.2.)
i} JICHHE TETJIOBOT KTa peakLul PaCTBOPEHUS
6. Pasnen 1. Tema 4 0 PEACIICHHIE TEILIIOBOTO >exra peaxiyun pactsope
coneit
7. Pasnen 1. Tema 4 CwMmeleHre XUMUYECKOTO paBHOBECHS
3aBHCUMOCTb CKOPOCTH XUMHYECKOH PEaKLIUH OT
8. Paznen 1. Tema 4 p peartt
KOHIICHTpAINH PEarcHTOB
3aBHUCUMOCTB CKOPOCTH XUMHUYECKON PEAKIIH OT
9. Paznen 1. Tema 4 p beakdt
TeMIIEpaTyphbl
10. Pasnen 1. Tema 5 ONEKTPONUTHYECKAsT TUCCOLUALS
11. Paznen 1. Tema 5 PpH CHIIBHEBIX 3JIEKTPOITUTOB
12. Pazpen 1. Tema 5 pH ci1abbIxX 25IeKTPOIUTOB
[Ipurorosnenue pacTBopa 3agaHHOM KoHLeHTpauu (Y.
13. | Pasmen 1. Tema 5 1§) p pasai ueHTpanmH (
IIpuroroBsnenue pacTeopa 3aJaHHOM KOHLIEHTPALIMH
14. | Pasznmen 1. Tema 5 p p pa 3ai Hentpan
4.2)
15. Pasznen 1. Tema 5 I'uaponus coneit (Y. 1)
16. | Pazmen 1. Tema 5 I'maponus coneii (Y. 2)
17. Pasznen 1. Tema 5 3aBHUCUMOCTb PACTBOPUMOCTH COJIEH OT TEMIIEPATYPBI
18. Pasznen 1. Tema 5 OcaxxaeHne U pacCTBOPEHUE OCATKOB
OKHCIUTENBHO-BOCCTAaHOBUTEIIbHbIE PEAKIINHU B
19. | Pazgen 1. Tema 6 . peakn
KHCJIOTHOM cperne
OKHCIUTEIbHO-BOCCTAaHOBUTEIIbHBIEC PEAKIIUH B LIETIOYHOM
20. | Pazmen 1. Tema 6 peaKt B
cpene
21. | Paspmen 1. Tema 6 [anbBaHUYECKHE HIIEMEHTHI
22. | Pasmen 1. Tema 6 DJEKTPOIIHU3 BOAHBIX PACTBOPOB COJICH
23. Paznen 2. Tema 1 CBoiicTBa s-a3;eMeHTOB | rpymms
24. | Pasnen 2. Tema 1 CgoiictBa s-anemeHToB 1 rpymms
25. Paznen 2. Tema 2 CgoiicTBa p-anemenToB VII rpynmst
26. Pasnen 2. Tema 2 CaoiicTBa p-3neMeHToB VI rpynmsl
27. Pasnen 2. Tema 2 CBoliCcTBa P-371EMEHTOB V TPy
28. Paznen 2. Tema 2 CsoiicTBa p-31emMeHToB [V rpynisl
29. Paznen 2. Tema 2 CBoiicTBa aTIOMUHUS




30. | Pasgen2. Tema?2 CaoiictBa p-smementoB III rpymmbl
31. Pasnen 2. Tema 3 CsoiictBa d-311€MEHTOB
32. Paznen 2. Tema 3 CBolicTBa 2JIEMEHTOB MOATPYIIIHI JKeJe3a
33. | Pasgen 2. Tema 3 CaoiicTBa Xpoma
34. | Pasgen 2. Tema 3 CsoiicTBa Maprasua
35. Pasnen 2. Tema 3 [TonyyeHue KOMIIEKCHBIX COETUHEHUIA
Pa3zenenne nOHOB TSHKEINBIX METAIIIOB METOIOM
36. | Pasgen 3. Tema 1 A . A
OyMakHOH Xpomarorpaduu
37. Paznen 3. Tema 2 Onpenenenue TUTPa a30THON KUCTIOTHI
doromeTpruecKoe OnpeIeNIeHue KOINIeCTBa HUKEIS B
38. | Pasmen 3. Tema?2 P peAt
pacTtBopax2
2-ii cemecmp
1. Paznen 2. Tema 1 | IlpenenbHble yriieBoAOpOabI (aJIKaHBI)
OTHUIICHOBBIE YTIIEBOAOPOIbI: TOTYYCHUE U XUMHUUECKHIE
2. Pazgen 2. Tema 2 . y AOPOA, y
CBOICTBA
ATIETHIICHOBBIC YTIIEBOJOPOJIBI: MOTYIYCHHE U XUMHIECCKUE
3. Pasznen 2. Tema 3 e y HOPOA y
CBOMCTBa
Apomatrnieckue yrieBoI0pOobl: MOTYyUCHNUE U XUMUUECKUE
4. Paznmen 2. Tema 4 PO y AOPOA y
CBOMCTBa
5. Pazpen 3. Tema 1 | OgHOaTOMHBIE CIUPTHI
6. Paznen 3. Tema 2 | MHOroaroMHbIe CIUPTHI ¥ (PEHOITBI
7. Paznen 3. Tema 3 | Anbaeruznbl ¥ KETOHbBI
8. Paznen 3. Tema 4 | OpHOOCHOBHBIE KAPOOHOBBIE KUCTIOTHI
9. Paznen 3. Tema 4 | JIByXOCHOBHBIE U apOMAaTHUECKHE KAPOOHOBBIE KHCIIOTHI
10. | Pasmen 3. Tema 5 | XKupsl u Macna
11. | Pasmen 3. Tema 6 | Monocaxapumibl
12. | Paspen 3. Tema 6 | [lu- u moiucaxapuisi
13. | Pazmen 3. Tema 7 | Anudarnyeckue aMUHBI
14. | Pasnmen 3. Tema 7 | ApoMaTHUE€CKUE AMHUHBI
15. Pasznmen 3. Tema 8 | Jlnazo- U a30COCAUHEHUS




16.

Pasgen 3. Tema 9

MHOFOSIIIepHLIe COCAMHCHUA

17. Pasnen 3. Tema 9 | ['eTepOUMKINYECKUE COCTUHEHUS
3-it cemecmp
Omnpenenenue TerIoBOro 3¢ dexra peaxuu
1. 1 HEUTpaNn3alliy CUIIBHON KUCIOTHI CUIIbHBIM
OCHOBaHHUEM.
2. 2 Jlnarpamma riaBKOCTH OMHAPHON CUCTEMBI.
3. 2 Jluarpamma pacTBOPUMOCTH (PEHOI-BOAA.
N3yueHne 3aBUCUMOCTH JABJIEHHS HACBIIEHHOTO I1apa
4. 2 KHUIKOCTH OT TEMIIEPaTypHI.
Jlnarpamma miaBKoCTH HEU30MOp(HO-KPUCTALTU3YIO-
. 2 LIEHCS CUCTEMBI.
6. 2 D0yTNOCKOIHSL.
7 4 KuneTtnka nHBepcHr TPOCTHUKOBOTO caxapa.
Kunernka pasnoxeHus KOMIUIEKCHOTO OKcaJlaTa
8. 4 Maprasua.
9 4 KuneTnka pa3nokeHus THOCEPHOU KUCIIOTHI.
Ornpezenenne MOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTEH
10. 6 Pa3IMYHBIMU METOJIAMH.
Ornpezenenre NoaHON MOBEPXHOCTHOM SHEPTUU
1. 6 JKUIKOCTEH.
Nzyuenne apcopOinu [TAB Ha rpanuiie pa3aena das
12 6 KUIKOCTh-Ta3.
W3ydenue ancopOIuu U3 KUIKUX pAaCTBOPOB HA
13. 6 TBEPAOM aicopOeHTe.
Uccnenosanue Bausaus I1AB Ha cmMaunBanue u
14. 6 aJre3uto TBEPbIX MOBEPXHOCTEH.
CenuMeHTallMOHHBIN aHATIN3 JUCIIEPCHOCTH Ipy0o
15. 7 JUCHEPCHBIX TOPOIIKOB.
Onexrpodoperuueckoe onpeaeeHue
16. 7 3JEKTPOKUHETUYECKOIO NOTEHLMAIA.
N3ydenue xoarynsuuy v cTaOUIN3aIUN TUAPO30IIS
17. 7 ruapokcuna xemnesa (I11).
Onpenenenne CpeHEro pa3Mepa 4acTUll
18. 7 MOJIMUCIIEPCHOTO JIATEKCA TYPOUTMMETPUICCKIM
METOJIOM.
19. 8 [TosrydyeHne >MynbCH U U3yYEHUE UX CBOWCTB.
20 o OrnpeneneHne KpUTUUECKONU KOHLIEHTPAIUU

MI/II_IGHHOOGpaSOBaHI/ISI Pa3IMIHbIMU MCTOJAMMU.




HccnenoBanne KHUHETUKH Ha6yxaH1/I;1

21. 8 BBICOKOMOJIEKYJISIpHBIX coequHennit (BMC).

4

Ipunooicenue 2

MMHHUCTEPCTBO HAVKHU 1 BBICIIIETO OBPA3OBAHMSI POCCUMCKOM OEEPALINU
OENEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXKIEHME BBICILIEI'O OBPA3OBAHIA

«MOCKOBCKHUH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

Hanpagnenue noarorosku: 29.03.03 Texnono2usa noauzpaguueckozo u ynakoeouno2o

npou3eoocmaea

[Tpoduns: «/{u3aliH M TEXHOJIOTHHU CO3AHUS BU3YAJbLHOT0 KOHTEHTA)
dopma 00yuyeHHsI: OUHas

Bunst npodeccronanbHOM AeATENbHOCTH: TEXHOIOTUYECKHA, IIPOSKTHBIH

Kageopa: « ITHHOBAaLIMOHHBIE MaTEPHUAIIBI IPUHTMEAUANHITY CTPUI)

®OHJA ONEHOYHbLIX CPEACTB

MO AMCHUIIVIMHE

Xumuueckue 0CHOBbI MEXHOI02UU nonuepadmuecxozo U ynakoeo4nozo npou3eo@cm3a

CocraBuresb: 101EHT, K.T.H. Pexyc W.I"., crapmmii npenonasarens XKypasnesa I".H.

Mockaa, 2023 rox



MOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMIETEHIIUA

XyMH4YecKne 0CHOBbI TEXHOJIOTUH nonnrpa(bnquKoro H YIIAKOBOYHOI'0 MPOMU3BOACTBA

®I'OC BO 29.03.04 TexHo0rus noaurpapuuecKoro 1 ynakoBo4Horo npou3BoacTaa

B mporiecce ocBoeHMS TaHHOW JUCIHATLIMHBI 00yJaroMUics GOpMUPYET U JEMOHCTPHPYET CIICIYIONINEC
o0menpodeccuoHaTbHbIE KOMIIETEHIIHN:

KOMIIETEHIIA IlepeyeHb KOMIIOHEHTOB Texuosiorus ®opma Crenenu ypoBHeii 0CBOEHHS
UHJEKC| ®OPMYJIMPOBKA (hopmupoBanus OLICHOYHOI'0 KOMIIeTeH U
KOMIIeTeH Ml cpencrBa®®
Cnocobnocmo BHamMb: JIEKLIMH, 9,3, 0JIP, | ba3oBblii ypOBeHb:
OIIK-1 | npumenamo - METOJIbI U3MEPEHUS 1 00Pa0OTKU IKCIIEPUMEHTATBHBIX CaMOCTOSTEIbHAS K/P, -BOCIIPOU3BOJICTBO
ecmecmeeHHOHAY Y bl [AaHHBIX paborta, T, YO MOJIyYEHHBIX 3HAHWUM B
eu ymentb: nabopaTopHbIe XO0JI€ TEKYIIEro
obweundicenepnvie | 00pabaThIBaTh U MPECTABIATH IKCIIEPUMEHTATbHBIC S KOHTPOIST
SHAHUA, MEMOObL zxamome B BHJIC OTHCTOB IoBbINIEHHDII YPOBEHb:
61a0emb:
Mamemamuiecko2o -IPaKTUYECKOE
- CIOCOOHOCTBIO K CUCTEMATU3aH i 0000LICHUIO
ananuza u DC3yIBTATOR PAGOTHI MIPUMEHEHHE §
MOOenupo8aHus & MOJIyYEHHBIX 3HAHHUM B
obnacmu Mpoliecce MOAroTOBKH K
npogheccuonanvHol 1a00paToOpHBIM,
oesmenbHOCmMU MPAaKTUYECKUM H

KOHTPOJIBHBIM paboTaM

**_ CokpatieHus: popM OIIEHOYHBIX CpecTB cM. B Tabmnmiie 2




Taoauma 2

Hepeqeﬂb OLCHOYHBIX CPEJACTB MO TUCHUILJIMHE «XHMHYECKHE OCHOBBI TEXHOJIOIHH

HOJII/IFpa(l)I/I'IGCKOFO U YTAKOBOYHOI'O IPOU3BOACTBA»

HaumenoBanue IIpencraBinenue
Ne OLIGHOYHOTO KpaTkas xapakTepucTHKa OIIEeHOYHOTO OI[EHOYHOTO
OC cpeJcTBa CpeacTBa cpenctea B ®OC
[TpoayxT CaMOCTOSITENIbHOM paboThI
oOyuJaromerocsi, MPeACTaBISAIOMMI  co0oi
CPEICTBO TIPOBEPKM YMEHUH MPUMEHSATH
Or4er 1o NMONYYEHHbIE  3HAHMA /U4 pelleHuA
. MMOCTaBIICHHOU 3a/1aun o 3apanee |DoHa 1a00pPATOPHBIX
1 |maboparopHnoii padore .
(OJIP) OTpeNeNeHHOW  METOauKe M KpaTKoe pabot
W3JI0’)KEHUE B TUCHMEHHOM BHJIC TTOJTyYCHHBIX
pE3yNbTaTOB AKCIIEPUMEHTAIEHOTO u
TEOPETUYECKOT0  aHajm3a  OIpeaeleHHOU
y4eOHO- UCCIIEIOBATENbCKON TEMBI.
. KommiekTsl
KonTtponsHas CpeAcTBO MPOBEPKH yMEHHH MPUMEHATH
o) pabota MOJlyuYeHHbIC 3HAHUA JI1 PELIeHUs 3aaad BAPHATOoB
(K/P) OIPECIIEHHOTO TUIIA TI0 TEME WJIU Pa3liey KOHTPOIBHILIX
3a7laHui
CpeAcTBO KOHTPOJIS, OPraHU30BAaHHOE Kak
crenuanbHas — Oecela  MEIarorudeckoro
YcTHBIH ompoc, paboTHHKa ¢ OOydYalIIUMCS Ha TEMHI, Bormpocsr o
3 cobeceroBaHue CBSI3aHHBIE C M3y4aeMOW IUCIMIUIMHON, U TeMam/paszzenam
(YO) pacCyMTaHHOE Ha BbIACHEHHE O0BeMa JIACIUTITAHBL
3HAHWHA O0YYaroIIerocs Mo ONpeeIICHHOMY
paszzeny, TeMe, mpobiaeme u T.11.
Cucrema CTaHIAPTU3MPOBAHHBIX  3aJaHU,
4 Tecr MO3BOJIAIOINIAs aBTOMATU3UPOBaTh mpouenaypy | DonaTecToBbIX
(T) U3MEPEHHUS] YpPOBHS 3HAaHUW W YMEHHU 3a/laHui
o0yyarorierocs
KomruiekT Borpocos
3auer CpencTBo KOHTPOJISL YCBOEHUS 00YUarOIINMCS W TECTOBEIX 34 IAHHIA
5 3) Z;ﬁiﬁgﬁl : II)\;IaTepI/IaJ'Ia MO BCEM DAJENAM | po ooy kauecTBa
' OCBOCHHS
CpencTBo KOHTPOJIISE CAMOCTOSITENIEHOM paOOThI
oOydJaromerocs, rmpeacTaBisiomniee co00il OTBET Komrurekt
6 3K3gMeH Ha BOMPOCHI, OXBATHIBAIOIIME BCE pAa3AENbl | IK3aMEHAILMOHHBIX
) (MOZynM) IOUCHMIUIMHBI, IO3BOJISIET OLIEHUTH Ouneros
YpOBEHb MPUOOPETEHHBIX 3HAHUIA
IMacnopT ¢GoHIAa OLIEHOYHBIX CPEACTB MO TUCIUILJIHHE
«Xumuyeckue 0CHOBbl MEXHOI02UU NOJUZPAPUUECKO20 U YRAKOBOUHOZ0 NPOUZEOOCHIBA»
e Kon HaumMmeHnoBaHnue
W KoHTposmpyembie pa3aeibl JUCHUTLTHHBI KOHTPOJHPYeMOii OIIEHOYHOT' 0
KOMIIeTeH M cpeacTBa
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1-1t1 cemecmp

Pasnen 1. Tema 1. Beeoenue. Knaccot

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

2 Pa3zgen 1. Tema ? Cmpoenue amoma u OIMK-1 3, K/P, T, VO
nepuooOuYecKuil 3aKoH

3. | Pazgen 1. Tema 3. Xumuueckan césasw OIIK-1 3, OJIP, K/P, T, YO
Paznen 1. Tema 4. Ocnognbie

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

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

6. 60cCmMaHoGUmMebHble PeaKyuu. OIIK-1 3, OJIP, K/P, T, YO
AnekmpoxumuuecKue npoyeccol

7. | Paznen 2. Tema 1. Xumusa s-anemenmoe OIIK-1 3, OJIP, K/P, T, YO

8. Paznen 2. Tema 2. Xumusn p-anemenmos OIIK-1 3, OJIP, K/P, T, YO

9. Pasnen 2. Tema 3. Xumusa d-rnemernmoe OIIK-1 3, OJIP, K/P, T, YO

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

11. | Pazgen 3. Tema 2. Koauuecmeennwiii ananus OIIK-1 3, OJIP, K/P, T, YO

2-11 cemecmp

Pasnen 1. Ocnognble nonamus xumuueckux

1. | npoueccos u ux céaszp c MexXHOI02UYECKUMU OIIK-1 3,K/P, T, VO
npoyeccamu 6 noauzpaguu

5 Paznen 2. Tema 1. Ilpedenshuie y2neeooopoowt OIK-1 3, OJIP, K/P, T, YO
(ankanwl)
Pasnen 2. Tema 2. Imunenosvie

3. | yaneeooopooul (ankenwt). /{luenosvie OIIK-1 3, OJIP, K/P, T, YO
Y271€6000p00bl (anKaoueHv)

4 Pasnen 2. Tema 3. Auemunenoevie OTIK-1 3, OJIP, K/P, T, VO
Y271€6000p00bl (AIKUHbBL)

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

6. Pasznen 3. Tema 1. Cnupmel: oonoamomHnuie, OIK-1 3, OJIP, K/P, T, YO
HeHAacCbleHHble U MHO2OAMOMHbLE

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

3 Pasnen 3. Tema 3. Okcocoeournernusn OTIK-1 3, OJIP, K/P, T, VO
(anvoezuovl u Kemombwt)

9. Paznen 3. Tema 4. Kapoonoewsie kucinomoi: OINK-1 3, OJIP, K/P, T, VO

OOHOOCHOGHbIE Hacovlui€HHble,
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HeHacvlueHHble, apomamuuecKue u
08YXOCHOGHDbIE
10. | Pa3nen 3. Tema 5. JKupot u macna OIIK-1 3, OJIP, K/P, T, YO
1. Pazgen 3. Tema 6. Yeneeoowt: mono-, ou- u OTIK-1 3, OJIP, K/P, T, VO
noaucaxapuowvl
Paznen 3. Tema 7. A3omcooepicaujue
12 COCOUHEeHUA: AMUHbL, HUMPUJTbL, OIK-1 3. OJIP. K/P. T. YO
" | u3OHUmMPUIBL, HUMPOCOCOUHEHUS, ’ ’ >
U3ouuaHamol.
13. | Pazgen 3. Tema 8. JJuazo- u azocoedunenusn OIIK-1 3, OJIP, K/P, T, YO
14. Paznen 3. Tema 9. Muozosoepuuie u OIK-1 3, OJIP, K/P, T, YO
cemepouuKiuuecKue coeouHnenusn
3-it cemecmp
Pasnen 1. Ocnogévt xumuueckoii 2, 0JIP,K/P, T, I
L. mepMOoOUHAMUKU OIK-1
Paznen 2. @azoevie pasnosecus u yuenue o 2,0JIP,K/P, T, I
2. pacmeopax OIIK-1
3. | Pasnmen 3. Pacmeoput 3n1ekmponumoe OTIK-1 3, OJIP, K/P, T, I
Pasnen 4. Xumuueckasa kunemuxa. 9, OJIP, K/P, T, I
4| @omoxumuneckue peakyuu. Kamanu3s OINK-1
5| Pasnen 1. Jucnepcnoie cucmemor OTIK-1 3, OJIP, K/P, T, I
Pasnen 2. @usuueckas xumus 9, OJIP, K/P, T, J1
6. NOGEPXHOCMHBIX A6TNEHUL OIIK-1
7. | Paznen 3. Ceéoiicmea oucnepcuvix cucmem OIIK-1 9, OJIP, K/P, T, [T
Paznen 4. Omoenvnwie knaccot oucnepcrvlx 9, OJIP, K/P, T, J1
8 | cucmem OIIK-1

1. IlepeyeHb KOMIETEHLUH C YKa3aHHEM JTanoB UX (OPMUPOBAHUSA B

AUCIUITJINHDBI. (I)OpMI)I KOHTPOJIA (l)OpMPIpOBaHI/IH KOMIIeTeHLInii

nmpouecce 0CBOCHUA

Jranbl
Kox mo (popmupoBan
Komnerenuus DopMa KOHTPOJIS
OMICTCHN oroc op OHTpOI U (pasaeJibl
AUCHUTLTUHBI)
Cnocoonocmu npumenamo IIpoMe:KyTOYHBIN KOHTPOJIb:
ecmecmeeHHOHAyYHble U OIIK-1 | 3a4eT, 3a4eT, 9K3aMeH

00WeuHICceHepHble 3HAHUS,
MemoObl MamemMamuiecko2o
AHAU3A U MOOETUPOBAHUS 8
obaacmu npogeccuoHaIbHOU
desmenbHOCMU

Texkyuuii KOHTPOJIb:

ompoc Ha 1ab0PaTOPHBIX
3aHATHUSIX;

3aImuTa J1a00paTOPHBIX PadoT;
KOHTpOJIbHAS paboTa;
TECTUPOBAHUE

Bce pasnenst
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2.Iloka3aresu u KPUTECPUH OLICHUBAHUSA KOMIIeTeHIInii MPpU U3YIYCHUH NUCHUIIJIUHDBI, OTIMCAHUE
IIKAJI OIICHUBAHUA

2.1. Kputepnu onieHKM 0TBeTa Ha IK3aMeHe
(popmupoBanue komnerennun OIIK-1)

«5» (OTJIMYHO): 00YYAIOIIHUIICS JEMOHCTPUPYET CUCTEMHBIEC TEOPETUUECKIE 3HAHUS, BIIAICET
TEpPMUHAMH, JEJaeT apryMEHTUPOBAHHbIE BBIBO/IBI U 0000IIEHNS, TIPUBOIUT IPUMEPHI, IOKA3BIBAET
cBOOOJTHOE BJIa/IeHHE MOHOJIOTHUECKON PEUbI0 M CIIOCOOHOCTD OBICTPO PearupoBaTh HA yTOUHSIOIINE
BOIIPOCHI.

«4» (xopomio): o0yyaroImuiicss 1eMOHCTPUPYET NPOUYHbIE TEOPETUUECKHE 3HAHMS, BIIaleeT
TCPMHUHAMHU, JCJIaCT apryMCHTHPOBAHHBIC BLIBOJAbI U O606IJ_I€HI/I$I, IMPUBOAUT MPHUMEPHBI, TOKA3bLIBACT
cBOOOJIHOE BIIaJICHUE MOHOJIOTHYECKOM Peublo, HO MPH 3TOM JI€JaeT HECYLIECTBEHHBbIE OLIMOKH,
KOTOPBIC 6BICTp0 HUCIIPABJIICT CaMOCTOATCJIBHO WM [IPU HE3HAUYNTCIILHOU KOppCKIOUH
IperoaaBaTeseM.

«3» (Y10BJI€TBOPHUTEIbHO): OOYyYaIOUINIICA JTEMOHCTPUPYET HETIyOOKHE TEOpeTHUECKUe
3HaHUs, NpPOsBISET clabo cOpMUpPOBAaHHBIE HABBIKM aHajdM3a SBJICHUM U IPOLIECCOB,
HEAOCTATOYHOC YMCHHUC JACJIaTh apryMCHTUPOBAHHBIC BbIBOAbI U IPUBOJUTL NPUMEPLI, IIOKA3bIBACT
HEJI0CTaTOYHO CBOOOJHOE BIAJEHUE MOHOJOIMYECKOW pPEuyblo, TEPMHHAMH, JIOTUYHOCTBIO H
[I0CJIEI0BATEIbHOCTRIO HM3JI0XKEHUS, JENAeT OIIMOKU, KOTOpPbIE MOXKET HCIpPaBUTh TOJBKO IpU
KOPPEKIMH IPerojaBaTesieM.

«2» (Hey10BJIEeTBOPHUTEIbHO): OOYUYaIOLIUICS JEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX
OCHOB IIpeIMeTa, He yMeeT JejaTh apryMEHTHPOBAaHHBbIE BBIBOABI M IPHUBOAUTH NPUMEPHI,
MIOKa3bIBAeT CJIad0€ BIIAJICHUE MOHOJIOTMYECKOM peublo, HE BIAJeeT TEPMHUHAMHU, IPOSBIIAET
OTCYTCTBHUE JIOTMYHOCTH U TOCJIE0BATEIbHOCTU U3JI0KEHUS, JIeNIaeT OIIMOKH, KOTOpble HE MOXET
HCIIPABUTH AK€ IMPHU KOPPCKUUH IMPCIIOAABATCIICEM, OTKA3BIBACTCA OTBCYATh HA AOIOJHHUTCIBHBIC
BOIIPOCHI.

2.2. Kpurepuu OlleHKH 0OTBETA HA 3a4eTe
(popmupoBanue komnerenuuii OIIK-1)

3a4TEeHO:

Opyd OTBETE HA MpPEUIOKEHHBbIE BOMPOCH OOYHYAIOUIMHCA JIEMOHCTPUPYET CHCTEMHbIE
TCOPCTUUCCKHUEC 3HAHUSA, BJIIAACCT TCPMUHAMU, ACTTACT apIryYMCHTUPOBAHHBIC BEIBOJAbI U 0606H1€HI/I$I,
NPUBOJIUT MPHUMEPHI, MOKA3bIBAET CBOOOJHOE BIIAJJICHHE MOHOJOTHYECKOM Peublo M CIOCOOHOCTH
OBICTPO PearupoBaTh Ha yTOUHSIOLINE BOIIPOCHI.

He 3a4TEeHO:

00yyaroIuics IEMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OCHOB IPEIMETA, HE YMEET JIeJ1aTh
apryMEHTHPOBAaHHBIC BBIBOJbl W NPUBOAUTH IIPUMEpHI, I[OKa3bIBaeT cllaboe BIAJCHUE
MOHOJIOTHYECKOM pPEYbl0, HE BIAAEET TEPMHHAMM, IPOSBIAECT OTCYTCTBHE JIOTUYHOCTH U
IOCIICAOBATCIBbHOCTH HM3JIOKCHHUA, ACIAaCT OIJ_II/I6KI/I, KOTOPLIC HC MOXKCT HUCHPABUTH HaXKC IpPHU
KOPPEKLIUHU IIPENOAABATENIEM, OTKA3bIBACTCS OTBEYATh HA TOMIOJIHUTEIBHBIE BOIIPOCHL.

2.3. Kputepuu oueHku padoThI 00ydawuierocsi Ha JadopaTOpPHBLIX 3aHATHAX (OTYET IO
J1adopaTopHbIM padoTam)
(popmupoBanue komnerennuii OIIK-1)

«5» (0TJIMYHO): BBINOJHEHBI BCE JIabOopaTOpHbIE PabOThl, MPETyCMOTPEHHbIE IUIAHOM, U
HANMCAaHbBI IO HUM OTUYETHI; 00yJaromuiics 0e3 omuboK cienal HeoOX0UMBbIC pPacueThl U TPAMOTHO
Hanucal BbIBOJIbI K paboTam.

«4» (X0polo): BBINOJIHEHBI Bce JabopaTopHble pabOThl, MPEIYCMOTPEHHBIC IUIAHOM, U
HAIMCaHbl [0 HUM OTYETHl; OOYYalOIIMICS C KOPPEKTUPYIOLIMMHU 3aMEUYaHUsIMH IpernojaBaTens
c/1ernan HeoOXO0JMMbIE pacueThl M IPaMOTHO HAMKCal BEIBOJIBI K paboTam
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«3» (YIOBJIETBOPHUTEJIHLHO): BBINOJIHEHBI BCe J1a0OPAaTOpHBIC pabOThI, MPEAYCMOTPEHHBIC
TUTAHOM, W HANKCAHBl 10 HUM OTYETHI, C 3aMEYaHHSIMH MpErojaBaTeliss OOydaromuics craenan
HEOOXOJUMbIC PACUETHI U HAIKMCAJ BBIBOJIBI K paboTaMm.

«2» (HeyJIOBJIETBOPUTENBHO): O0YUYAIONIUICS HE BBIOJHUI MU BBIMOJIHII HEMPABUIBHO
nabopaTopHble pabOTHI, MPEIYCMOTPEHHBIC IUTAHOM; HE HAIMMCAT 1O HHUM OTYEThI, HE Caesall
HEOOXOJMMBIC PACUEThI U HE HAIKCAN BBIBOJBI K paboTaMm.

2.4. Kputepnu oueHKH YCTHOIO olpoca
(popmupoBanue komnerennuii OIIK-1)

«5» (OTIMYHO): O00ydYaromMicA JIEMOHCTPUPYET CUCTEMHBIE TEOPETUYECKHE 3HAHUS,
BJIa/ICET TEPMUHAMHU, JIIAaeT apryMEHTUPOBAHHbIE BBIBOJBI U 0000IEHUS U OBICTPO pearupyeT Ha
YTOYHSOIIME BOIIPOCHI.

«4» (Xopom1o): o0ydJaroIIHIACSI JEMOHCTPUPYET MPOUYHBIE TEOPETHUCCKUE 3HAHUS, BIIAJEET
TEPMUHAMHM, [€JIaeT apryMEHTHPOBAHHBIE BBIBOJBI M OOOOIIEHUS, HO TpPH 3TOM JeJaeT
HECYIIIECTBEHHbIE  OIIMOKH, KOTOphle OBICTPO HCIpPABISIET CaMOCTOSATENbHO WM  MpU
HE3HAYUTEIbHON KOPPEKIMH MTPENOJaBaATEIIEM.

«3» (Y10BJIE€TBOPUTEIbHO): OOYYAIOIIMICS JIEMOHCTPUPYET HETIIYOOKHE TEOPETHUYECCKHE
3HaHUS, HEJIOCTATOYHOE YMEHHE JeJaTh apryMEHTHUPOBAHHBIC BBIBOABI U MPUBOJIUTH IPHUMEDHI,
MOKa3bIBAaCT HEIOCTATOYHO CBOOOJHOE BIIAJICHHE TEPMUHAMHU, JENACT OLUIMOKH, KOTOPbIE MOXKET
UCIPAaBUThH TOJBKO IIPU KOPPEKLIUHU IIPETIOAaBaTENEM.

«2» (Hey10BJIEeTBOPUTEIbHO): OOYUYaIONIUICS NEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX
OCHOB IIpeIMeTa, HE YMEET JielaTh apryMEHTUPOBAaHHbIE BBIBOJBI HE BIIAJICET TEPMUHAMMU, JEIAET
OIIMOKH, KOTOPbIE HE MOXKET UCIIPABUTD JIaXKe MPU KOPPEKIUH MPENOoIaBaTEIEeM.

2.5. Kputepnu oneHKH TeCTUPOBAHUSA
(¢popmupoBanue komnerenumnii OIIK-1)

bnankoBoe TecTUpoBaHKE OLIECHUBAETCSA B COOTBETCTBUHU C ITPOLIEHTOM MPaBUIBLHBIX OTBETOB,
JAHHBIX 00YYarONIMMCs Ha BOIIPOCHI TECTA.

CranpiapTHas IIKaiga COOTBETCTBHUS PE3yJIbTATOB TECTHPOBAHUS BBICTABIIAEMON OaJUIbHOM
OLICHKE:!

- «OTIUYHO» - cBbIIIE 85% MPaBUIILHBIX OTBETOB;

- «xoporoy» - ot 70,1% mo 85% mpaBUIBLHBIX OTBETOB;

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

- ot 0 10 55% npaBUIIBHBIX OTBETOB — «HEYAOBJIETBOPUTEIHHO

PernaMeHT TecTHpOBaHUS BKIIIOYAET:

- KOJINYECTBO BOMPOCOB — 20;

- MIPOJIOJKUTENBHOCTh TECTUPOBAaHUS — 60 MUHYT;

«5» (OTJIMYHO): TECTUPYEMBIN JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIIAJICET
TepMUHAMHU 1 00J1aJ]aeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCHI TECTA.

«4» (Xopo110): TECTUPYEMBIN B LIEJIOM JTEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUSA,
BJaJieeT OOJBIIMHCTBOM TEPMUHOB M 00J1a/1ae€T CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIMPOCHI
TecTa.

«3» (YIOBJICTBOPHTEJIBHO): CHCTEMHBIE TEOPETUUECKHE 3HAHUA Yy TECTHUPYEMOIO
OTCYTCTBYIOT, OH BJIaJIe€T HEKOTOPHIMH TEPMUHAMH U Ha BOMPOCHI TECTa pearupyer IOCTATOYHO
MEJIEHHO.

«2» (HeyIOBJIETBOPUTEJIbHO): CHCTEMHBIE TEOPETUUYECKHUE 3HAHUS y TECTHUPYEMOIO
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BJaJI€ET U Ha BOIIPOCHI TECTA pearupyeT MEJIEHHO.

2.6. Kputepnu onieHKM KOHTPOJIBbHO padoThI
(popmupoBanue komnerenuuii OIIK-1)
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KontponbHas paboTa BBIMONHSIETCS NO BapuMaHTaM M BKIIOYAeT TPHU 3aJaHUsS: [Ba
TEOPETUUECKUX BOIMpOca [0 U3YYEHHOMY MaTepHaiy U 3agady. KoHTpoibHas paboTa olleHUBaeTCs B
COOTBETCTBHUH C MPOLIEHTOM MPaBUIIbHBIX OTBETOB.

- «OTIMYHO» - CBbILIE 85% MpPaBUIILHBIX OTBETOB;

- «xopotoy» - ot 70,1% mo 85% mpaBUIBLHBIX OTBETOB;

- «YIOBJIETBOPUTETBHO» - OT 55,1% 10 70% mpaBUIBHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEIILHOY

Kaxnpiii Bormpoc KOHTPOJIBHOM pabOTHI OIEHUBAaETCsl MO NATHOauIbHON mikane. Mrorosas
OIICHKa MO KOHTPOJBHOW paboTe BBICTABISAETCS, UCXOMAS W3 CyMMBI 0ajIOB, MONYYEHHBIX 3a TpU
3aJaHHUS.

«5» (mATH 62J10B): 00yUAIOUINIICS IEMOHCTPUPYET CUCTEMHbBIE TEOPETHUECKHUE 3HAHUS: Ha
TEOPETUYECKHI BOMPOC KOHTPOJIBHOM pabOThl OTBEUaeT rpaMOTHO U TMOJHO, 3aJady pemaeTr 0e3
OIMOOK U ¢ HEOOXOAUMBIMH MOSICHEHUSIMU.

«4» (ueTbipe 0asjura): OOydYaKOIMKICI ¢ HEOOIBIIMMU HETOYHOCTSIMH JEMOHCTPHPYET
CUCTEMHbIE TEOPETUYECKHE 3HAHUSA: HA TEOPETHMUECKUH BOIPOC KOHTPOJBHOM padOThl OTBEYAET
rPaMOTHO U MOJHO, 3aj1a4y periaet 6e3 rpyObIX omnOOK U ¢ HEOOXOAUMBIMU MOSICHEHUSIMU

«3» (Tpu 0an1a): 00yUaroIIUicsS HEe JEMOHCTPUPYET CUCTEMHBIX TEOPETHUECKUE 3HAHUN: Ha
TEOPETUUECKHI BOIIPOC KOHTPOJIHHON PabOThl OTBEUAET YaCTUYHO U C CYIIECTBEHHBIMU OIIMOKAMHU,
3a/1a4y pelaeT ¢ CyIeCTBEHHbIMU OINOKaMU U HE JaeT HEOOXOIMMBIX MOSICHEHUH.

«2» (aBa 6aj1a): o0ydarOIUIICS HE UMEET CUCTEMHBIX TEOPETUUECKHE 3HAHUN: Ha BOIIPOC
KOHTPOJIbHOM paboThl OTBEYAET YAaCTUYHO M € TpyObIMHM OIMOKaMH, 3a7ady peliaeT ¢ rpyobIMu
OIIMOKaMU M HE JJaeT HeOOXOIUMBIX TTOSICHEHUH.

«1» (omun Oanj): oOyvaromuiics HE HMEET CHCTEMHBIX TEOPETHYECKHE 3HAHWUW: Ha
TEOPETUUECKHUI BOIIPOC KOHTPOJIbHOM pabOThl HE OTBEUYAET, 3a/1a4y HE PELIaeT.

2.7. Utorosble nokasare/u 0aJVIbHOM OLlEHKH ¢(pOPMUPOBAHHOCTH KOMIIETEHIMI 110
AUCHHMILINHE B padpe3e 1eCKPUITOPOB «3HATH/ YMeTh/ BJIA/IeTh»:

Kpurepun oueHuBanust
[Hoka3zarennb
2 3 4 5
OIIK-1. CrtocoOHOCTh MPUMEHSITh €CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC 3HAHUS, METO/IbI
MaTEeMaTHYECKOT0 aHaJIM3a U MOJIEJIUPOBaHUS B 001acTH IPO(EeCCUOHATILHON e TeIbHOCTH
3HATh: OOyyaromuiics Oo6yuaromuicst OOyyaromuiics Oo6yyaronuicst
METO/IbI JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
U3MEpEHUs 1 MOJIHOE OTCYTCTBHE | HEIOJIHOE COOTBETCTBHE | YaCTUUHOE TIOJIHOE
00paboTKn W CIICTYTOIINX 3HAHHIA: COOTBETCTBHE COOTBETCTBHE
OKCHEPUMEHTAIBH | HEJOCTAaTOYHOE METOJIOB U3MEPEHUS U CIIEYIOLINX 3HAHUI: | CICIYIOIHX
BIX JTAHHBIX COOTBETCTBHE 00paboTKH METOJIOB M3MEPEHHsI | 3HAHUII: METO/IOB
CJIEIYIOIINUX 3KCIIEPUMEHTAIIbHBIX u 00paboTKH U3MEPEHUS U
3HaHMI: METOIOB JTAHHBIX. IKCIEPUMEHTAIBHBIX | 00paboTKN
HU3MCPCHUA U HOHYCKa}OTCSI JaHHBIX. OKCIICPUMECHTAJIbH
00paboTkn 3HauMTeNbHBIC OINOKH, | JlomyckaroTes BIX JaHHBIX.
IKCHIEPUMEHTAIBHBI | MPOSIBIACTCS HE3HAYMTEIIbHBIC CBo0oHO
X JaHHBIX HEJJ0CTaTOYHOCTD OIIMOKH, ornepupyer
3HaHW, 110 psLy HETOYHOCTH, pHOOPETEHHBIMH
MOKa3aTelIeH, 3aTPyAHEHU IIpU 3HAHUSIMU
obyJaronuiics AHATATUICCKIX
HUCIIBITHIBACT ornepanusax
3HAYHTEIbHBIC
3aTpyAHEHUS IIpU
OTIEPHPOBAHUU
3HAHUSMH TIPH UX
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MEPEHOCC HAa HOBBIC

CUTYaIluu
yMeThb: Obyuatomuiics He | OOyvarommics OOyyarommuiics OO6yyaromuiicst
o0pabaTwIBaTh U yMeeT WIH B JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
MPEJCTABIATh HEIOCTATOYHON HEIOJIHOE COOTBETCTBHE | YaCTHIHOE TOJTHOE
SKCIEPUMEHTAIILH | CTEIICHU YMEET CIIETYFOIUX YMCHHUIA: COOTBETCTBUE COOTBETCTBHE
bI€ TaHHEIC B BUIE | 00pabaThIBaTh U 00pabaTwIBaTh U CIEAYIOUIUX YMEHUM: | CIIETYIOIINX
OTYETOB MIPEICTABIISATh MPEJCTaBIATh o0pabaThIBaTh U YMEHUI:
AKCIEPUMEHTAIILHBI | SKCIIEPUMEHTAIILHBIE MIPEJCTaBISATh 00pabaThIBaTh U
€ JaHHEIE B BUJIE JTAaHHBIC B BUJIE OTYCTOB. | IKCIIEPUMEHTAJbHBIC | MPEACTABIAThH
OTYETOB Jomyckatorcst JIAHHBIC B BHJIE JKCICPUMEHTAIIbH
3HAYUTEILHEIE OIIMOKH, | OTYETOB. YMEHHUS bI€ TaHHEIE B BUE
MIPOSIBIISETCS OCBO€EHBI, HO OTYETOB.
HEJI0CTATOYHOCTE JIOITY CKaKOTCS CBoboaHo
YMEHHIA, 110 PsiTy HE3HAUHUTEILHEIE orepupyer
TTOKa3aTeleH, OIITNOKH, MIPHOOPETECHHBIMHU
oOyJarormuiics HETOYHOCTH, YMEHUSMH,
HCIBITHIBAET 3aTpyJHEHHS TIPH MIPUMEHSET UX B
3HAYUTEILHBIE AHATUTUYECKUX CUTYyaIIHUIX
3aTpyIHEHHUS TIPU oTieparusx, MepeHoce | MOBHIIIEHHON
OTICpPUPOBAHUH YMEHH Ha HOBBIE, CIIOKHOCTH
YMEHUSMH TIPH UX HECTaHIapTHEIE
MEPEHOCE HA HOBBIC CUTYyaluu
CUTYyalluu
BJIAJETh: OOyuaromuiicst He OO0yuarommuiics Bnageer | OOyuarommuiics OO0yyaromuiics B

CIIOCOOHOCTRIO K
CHCTEMATH3AINH U
0000IIIEHIIO
pe3yJIbTaToB
paboTHI

BJIAZIEET UIIU B
HEIOCTATOYHOM
CTENEHH BIIaJEET
CITOCOOHOCTBIO K
CHCTEMAaTH3AINMH U
0000IIIEHUIO
pe3yNbTaToB
paboTeI

CIIOCOOHOCTBIO K
CHCTEMATH3ALH 1
000011IEHHIO

pe3ybTaToOB paObOTHI B

HEIOJIHOM 00BbEME,
JIOITY CKArOTCS

S3HAYUTCIbHBIC OIJ_II/I6KI/I,

IIPOABIACTCA
HCOOCTAaTOYHOCTH

BJIaJACHUS HAaBBIKaAMU 110

pAny mokazarenei,
oOyJaroruics
HUCIIBITBIBACT
3HAYUTEILHBIE
3aTpyAHEHUs IIpU

MPUMCHCHUHN HABBIKOB B

HOBBIX CUTyalluiaX

YACTUYHO BJIAJIEET
CITOCOOHOCTBIO K
CHUCTEMATH3aIuH U
0000IIIEHUIO
pe3yIabTaTOB PaOOTHI,
HAaBBLIKA OCBOEHBI, HO
JIOITy CKatOTCS
HC3HAYUTCIIHLHBIC
OIIKMOKH,
HETOYHOCTH,
3aTPYIHEHUS IIPU
AHAJINTUYECKUX
oreparusx, nepeHoce
YMEHHIA Ha HOBBIE,
HeCTaHZIapTHBIe
CHUTYaIH

IIOJIHOM O0BEME
BIIazieeT
CIIOCOOHOCTBRIO K
CHUCTEMATU3ALWH U
00001LIEHHIO
pe3yJIbTaToB
padoTHI,
CcBOOOHO
PUMEHSIET
HOJ'Iy‘-IeHHBIe
HAaBBIKU B
CHUTYaIHIX
MOBBINICHHOM
CIIOXKHOCTH

2.8. Utorosoe coorBeTcTBHE 0ANJIBLHOM HIKAJbI OLIEHOK ¥ YPOBHeH ¢OPMHUPOBAHHOCTH
KOMIIeTEeHIHIi 10 JUCHUILINHE:

YpoBennb
¢()OpMHUPOBAHHOCTH Onenka IMosicHenue
KOMIIETeHIINH

TEOPETUUECKOE COJCP)KAHME U TPAKTUYECKHE HABBIKH IIO
JOUCIUIIJIMHE OCBOEHBI IIOJIHOCTHIO;

Bericoknit 3a4TE€HO BCC MPEAyCMOTPEHHBIE NPOrpaMMoOM oOOydeHHs yueOHbIe
3aaHus BBITIOJTHCHBI HA BBICOKOM YPOBHE,
KOMITETEHLIUN COPMHUPOBAHEI

o TEOPETHUYECKOE COAEp)KaHWE M TPAKTHYECKHE HAaBBIKH IO

Cpennmii 3a4TE€HO i

JMCLUILUINHE OCBOCHBI IIOJHOCTHIO;
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BCE TMPEAyCMOTPEHHBIE TNPOrpaMMON OOydeHHs yueOHbIe
3aJJaHMs BBIIOJHEHBI C HE3HAYUTEIbHBIMU 3aMEUaHUSIMH;
KOMIIETEHILIMH B LIEJIOM C(OPMUPOBAHBI
TEOPETUUECKOE COJAEPKAHWE W MPAaKTUYECKUE HABBIKK I10
JUCLUIUIMHE OCBOEHBI YacCTUYHO, HO IMpoOenbl He HOCST
Y 10BNETBOPUTENBHBIN 3a4TEHO CYHICCTBENHOTO XapaxTepa, N
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX — MPOTrpaMMOM  00y4eHHS
yueOHBIX 3a/1a4 BHIIIOJHEHO, HO B HUX UMEIOTCS OLINOKH;
KOMIIETEeHIIMH c(hOPMHUPOBAHBI YACTHYHO
TEOPETUUECKOE COAEP)KaHHE M TNPAKTHUECKHE HAaBBIKK IO
JTUCLUIUIMHE HE OCBOCHBI;
OONBLIMHCTBO IPENYCMOTPEHHBIX MPOrpaMMoi  0oO0yueHHs
Hey 10BreTBOpH- y‘le6HLI)‘( 3a/IaHAi JINOO HE BBHITTOJIHEHO, JTMOO0 CONEPKUT IpyObIe
S HE 3a4TCHO OIIMOKH;
JOTIOJTHUTENIbHAS CAMOCTOsITeNIbHASL paboTa Hall MaTepralioM He
IPUBOIUT K KaKOMY-THOO 3HAUYMMOMY IIOBBILICHUIO KayecTBa
BBINOJIHEHUS Y4eOHBIX 3a1aHuUll;
KOMITETEHIIUU HEe CHOPMUPOBAHBI
Yposenn
c¢(hopMHPOBAHHOCTH Ounenka Iosicnenue
KOMIIeTEeHIIMH
TEOPETUUECKOE COMCPKaHUE M MPAKTUUECKUE HABBIKH I10
S JMCIIUTUIMHE OCBOCHBI MTOJTHOCTHIO;
Beicoxuit (oTmuHO) BCE MPEAYCMOTPEHHBIE MPOTPaMMOi 0Oy4eHus: yueOHbIE
3aJaHuMs BBIIIOJHEHBI HA BEICOKOM YPOBHE;
KOMITETEHIIUHU CPOPMHUPOBAHEI
TEOPETUIECKOE COJIEPKAHUE M MPAKTUYCCKUE HABBIKH I10
} iy JMCIIUTUIMHE OCBOCHBI MTOJTHOCTHIO;
Cpennuit (xopoiio) BCE TPEAYCMOTPEHHBIE MPOrpaMMoii 00ydeHUs: ydeOHBIe
3aJaHMs BBIIIOJHEHBI C HE3HAUYNTEIbHBIMH 3aMEUaHUSIMU;
KOMIIETEHLIUH B LIEJIOM C(OPMUPOBAHbI
TEOPETUUECKOE COACPKAHNE U TPAKTUIECKUE HABBIKH T10
JUCIUTUTMHE OCBOCHBI YaCTHYHO, HO MPOOETBI He HOCST
Y noBnerBopu- 3» CYIIECTBEHHOTO XapaKTepa;
TEJLHBIH (YIOBIETBOPUTENHHO) | OONBITMHCTBO MPEyCMOTPEHHBIX IPOTPaMMOil 00ydeHUS
y4eOHBIX 3a/1a4 BBIITOJIHEHO, HO B HUX UMEIOTCS OIINOKH;
KOMITETEHIIUU CPOPMHUPOBAHBI YACTUYHO
TEOPETUUECKOE COMCPKaHUE M MPAKTUUYECKUE HABBIKH I10
JTUCLUIUIMHE HE OCBOCHBI;
OOJNBLUIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi 00yUYeHNs
y4eOHBIX 3a1aHui THO0 HE BBITIOTHEHO, TH00 COIAEPIKHUT
HeynosnerBopu- @@» ]
TENbHBINA (HEeyIOBIETBOPUTEIBHO) rpy0pie ommbi;
JOTOJIHUTENIbHAsT ~ caMocToATeNnbHas ~ paboTa  Haj
MaTepuajoM He MPUBOJIUT K KaKOMY-THOO 3HAYUMOMY
MOBBIIICHHUIO KaYeCTBa BHITIOJIHEHHS yUeOHBIX 3aJaHUH;
KOMIIETEHLIUU HE CHOPMUPOBAHBI

3. MeToauyeckne MaTepHuaJibl (THIOBbIe KOHTPOJIbHBIE 32JaHNS), ONIPee/IsI0He NPoLeIypPbl
OlLICHMBAHNS 3HAHMI, YMEHHUIl, HABBIKOB H (WJIM) ONbITA JEATEJbHOCTH, XapaKTepU3yOIHX

3Tanbl (POPMUPOBAHNUS KOMIIETEHIIUMH

KoHTpounbHbIE 3a1aHus, IPUMEHSIEMbIE B paMKaX TEKYILEr0 U IPOMEKYTOUHOTO KOHTPOJIS IO
JUCLUILIMHE, HOCAT YHUBEPCAIBHBIA XAPAaKTep U MPELyCMATPUBAIOT BO3MOKHOCTh KOMIUIEKCHOMN
OLIEHKHU BCero Habopa KomrneTeHIui, npeaycmoTpeHHsix OIl no nucnuninuxe.
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3.1. Texymmii KOHTPOJIb (0TYET MO JIA0OPATOPHBIM Pad0OTAM M AUCKYCCHS)
(popmupoBanue komnerenuuii OIIK-1)
Tematnka, METOJMYECKUE YKa3aHUS IO BBIIOJHEHHUIO JIAOOPATOPHBIX pabOT M3JIOKEHHI B

MaTCpHaIax, XpaHAIIUXCA Ha Ka(bez[pe ((I/IHHOBaHI/IOHHBIe MaT€purajibl HPUHTMCAUANHIAY CTPUI).

3.2 Texkyuiuii KOHTPOJIb (KOHTPOJIbHASI Pad0Ta)
(popmupoBanue komnerenuuii OINK-1)

IlepBhlii cemecTp

IIpumepHBbIe 3aJaHUs K KOHTPOJLHOM padoTe Nel

1. BapwuaHTsl 3a1a4:

a) B 800 r Bogsr pactBopuin 200 r NaxSO4. Onpenenute MmaccoByro om0 NaxSO4 B
pactBope (B %).

06) CxoybKO MOJIB BerecTBa cocTaBistoT 348 T KoSO4?

B) Kakue meTaibl U3 epeuncieHHbIX BBITECHSIOT BOAOPO U3 HOA0BOAOPOHON
kucnotel HI: K, Fe, Au, Ca, Ag? IlpuBenute ypaBHEHHsI peakLUi B MOJIEKYJISIPHOU U
COKpAIIeHHOW HOHHOU dopme.

r) Kaxoii 06beM npu HOpMaJIbHBIX ycI0BUAX 3aHUMatoT 320 r kucnopoaa O,?

n) Ckonbko TuTpoB Kuciaopoaa O; (yciaoBust HOpMajibHbIE) 00pa3yeTcs MpH pa3ioKeHUU
20 mons H,O?

e) Xuopun 6apus BaCly MOXHO MOJIy4UTh B3aMMOJICHCTBHEM METANIMYECKOTO OapHsi ¢
pactBopom HCI. HanucaTths ypaBHEHHE 3TOM peakiiu U paccuuTaTh 00beM Bojiopoaa Ho (ycnoBus
HOpMAaJIbHbIE), BBIJCIUBIIETOCS MPU pacTBOpeHuu 274 r 6apusi.

x) Kaxkoif o0bem Bostopona Ha (yciioBust HopmaiibHbI€) BBIACTUTCS MPU pacTBopeHuu 20 T
KaJblns B constHoi kucinore HCI?

3) CKkoJIbKO rpamMMOB CyJb(uaa mmaka ZnS obpasyercs mpu B3aumoeicTeuu 130 T
[IMHKA C U30BITKOM CepbI?

2. BapuaHTbl 3a1aHHI:

a) jgonucarh 3 ypaBHEHUsS OOMEHHBIX peaKlUii, HAUCAaTh UX COKPALICHHbIC HOHHbIE
ypaBHEHUS, PACCTaBUTh KOA(DPHUITUEHTHI,

0) HamucaTh ypaBHEHUS PEAKIIUHA, C TTOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH IIEMTOYKY
MpeBpalleHHi (€ClI peakius MPOXOIUT B BOJHOM PAcTBOPE, HEOOXOAMMO KPOME MOJIEKYJISIPHOTO
HaIMCaTh U COKPAIICHHOE HOHHOE YPABHEHHE); PACCTABUTh KOI(PDUIIMECHTHI, HATIPUMED:

Pb| — PbO| — Pb(NO3), — Pb(OH)|.

3. BapuaHTsl 3a1aHUIA:

a) HalucaTh ypaBHEHUS JIEKTPOJUTUUECKON JUCCOLMAIIMH B BOJHBIX PACTBOpPaxX
CIIETYIOIINX BEIMIeCTB (AaHbI GOPMYIIBI 2-X COCTUHEHUH );

0) ompenenuTh CTETEHb OKUCICHUS KaXKI0TO 3JIEMEHTA B CIEAYIOIINX COSTMHEHUSX (J1aHbl
(bopMyIIBI 2-X COSTUHEHUT).

4. Bomnpoc Ha Temy: « TexHuka 6€301acHOCTH pabOThl B XUMUYECKOM 1abopaTtopun»:
a) OcHOBHbIE NpaBuiIa MOBEACHUS B Ja0OPATOPUH.

6) Yo 3ampemaercs nenaTh B J1abopaTopuu?

B) Kak npaBuibHO MBITE 1TaOOpaTOPHYIO OCYy?

r) IIpaBuiia monb30BaHUS peaKTHBAMHU.

1)  Mepbl Ipe10CTOPOKHOCTH MTPU pabOTE € KUCIOTAMU U IIEJI0YaMHU.

e) IlpaBuna 6e3omacHOCTH IpU pabOTE C MPOOUPKAMHU.

k) IlepBast MOMOIIb IPH OTPABICHHH.
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3) Ilomomuis mpu oxorax (B TOM YKCIIE U IPU 0XKOT'axX, BEI3BAHHBIX KOHIIEHTPUPOBAHHBIMHU
pacTBOpamMH KUCJIOT U LIEJIOUEH).

n) [lepBas moMoIs IpU paHEHHH.

k) IlepBast moMOIIb IPU MOPAKEHUH ITEKTPUIECKUM TOKOM.

IIpumepHbIe 321aHUS K KOHTPOJIbHOM padore Ne2

1. CaoiicTBa s-311€MEHTOB | rpymnisl.

2. CaoiicTBa s-31eMeHTOB I rpymisl.

3. CaoiicTBa p-3J€MEHTOB.

4. CaoiicTBa anmtoMuHus. [IpumeHeHne alroMUHNA U €r0 COEIMHEHUN B
HNPUHTMEINATEXHOJIOTUH.

5. CaolictBa cBUHIIA. [I[puMeHEeHNE CBUHIIA U €TI0 COCIMHEHUHN B MPUHTMEINATEXHOJIOTHH.

6. Yro Takoe ampotepHocTh? [IpuBenuTe mpumepsl. OTBET MOATBEPANTE YPAaBHEHUAMU
peakuii B MOJIEKYJISIPHOW M COKPAILIICHHOM HOHHOM (hopme.

7. Kakoii s-anemenr siBisiercst ampotepasiM? [lonTBepauTe 0TBET ypaBHEHUSIMH PEaKLIUi
B MOJICKYJISIPHOM M COKPAILEHHO HOHHOH (opme.

8. Kak u3mensercst OKuciauTeNnbHas akTUBHOCTb B psafy F2 — Clo — Bra — > 1 ywem 3T0
o0BsicHAeTCS?

9. Tlowemy HF — cnabas xucnora?

10. Kak uzmensiercs cuna kuciot B psy HCI — HBr — HI u ¢ yem 370 cBsizano?

11. Kak uzmensiercsa cuna kucnot B psay HCIO, HC1O2, HCIO3;, HC1O4 1 uem 310
o0bscHseTCS?

12. Kak uzmensiercst sHeprust cBsa3u J — H u cuma kucnot B psaay H2S — HoSe — HoTe?
JlaiiTe OOBICHEHUS.

13. Kakas cTenenp okuciaeHus: Hanbosee xapakrepHa ais Bucmyta? J{nst ceunna? Jlins
taums? [louemy?

14. Tlouemy cTosib OGorata XUMHs yriepoa’?

15. Yrto npencraBisgioT co00M pacTBOPHI KPEMHHUEBOM KUCIOTHI? UTO Takoe CUIMKareib?

3aoauu

1. [Jonummre W ypaBHAUTE METOAOM IMOJYypEakUUil  CICAYIONIME  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIC PEAKINH (MIPUBEICHBI 2 OKUCIUTEIFHO-BOCCTAHOBUTEIIHHBIC PEAKIINHN).

2. BeimageT unu He BBINAAET 0CAJ0K MPU CIMBAHUU JABYX COJICH.
3. [IpuBenuTe npuMepsl COENUHEHHM 3eMeHTa (IPUBEAEH OAWH W3 S- WK P-3JIEMEHTOB), B
KOTOPBIX OH MPOSIBJISICT pa3IMuHbIE CTENIEHU OKUCIeHus. HazoBuTe 3TH coeTMHEHMUS.

Bropoii cemecTp

IIpumepHbIe 3a7aHUA K KOHTPOJIbLHOH padoTe Nel

1. [TpuurHB MHOTOOOPA3Usi OPraHUYECKUX COSTUHEHUH.

2. [ToHsATHE PNEKTPOOTPULIATENIBHOCTH U 3aBUCUMOCTh XapaKTepa XUMUYECKOU CBSI3H OT
AIEKTPOOTPULIATEIIBHOCTA ATOMOB.

3. ITonsiTne KOBAJIEHTHOM CBSA3U. THIBI KOBAaJEHTHOW CBSI3M B MOJIEKYJIaX: IMOJISIPHAs,
HEToJIApHast, JOHOPHO-AKIENTOpHAs M CeMUNosipHas (1mo croco0y oOpa3oBanusi). VloHHas CBA3b.
IIpuBectr mpuMeEpBL.

4. Tunsl pa3peiBa KOBaJCHTHON CBSI3W B MOJIEKYJIaX M XapakTep 0Opas3yroluxcs Mpu
stom yactull. [IpuBectu mpumepsl.
5. Onexrpodunsl u Hykieopuisl. [IpuBectu npumMepsl.
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6. THUIIBI XUMHAYECKUX PEAKIIUI B OPraHUYECKOW XUMUU: 3aMELLEHHUS, IPUCOEAUHEHHUS,
MEePErpynnupoOBKH, pacIICIUICHUS U oTHIerieHus. [[puBectn mpumepsl.

7. Krnaccudukanus opraHMuecKux COEAMHEHUN MO CTPOCHHIO YTJIEPOJHOTO CKEleTa
(psinsl). IIpuBecTy npruMepsl.
8. Knaccudukammss opraHMYeCKHX COCIUHEHUH 10 (DYHKIIMOHAIBHBIM TPYIIIaM
(xmaccer). [IpuBecTu mpuMepsl.
9. BaneHTHOCTB ¥ TUIIBI THOPUAN3AIUN aTOMA YIJIEPOa B OPTAHUYECKUX COSTUHEHUSIX
(sp?, sp?, sp ) Ha npUMepe MeTaHa, STHJIECHA U alleTUIIEHA.
10.  Vkaxwure TUIBI THOPUIN3ALIMN ATOMOB YTJIEPO/IA U YTIIbI MEXKIY G-CBS35IMU, HA30BUTE
coequuenus o [UPAC:
H
H—C =C—H o 0=C
H H
1. YKaxuTe TUMBl XUMHUYECKHUX CBSI3€M B MoJsieKyiax. PaccraBpTe 3apsiibl y aTOMOB:
EJbIE WM YaCTUYHBIE (0-; O+)
H
H—N—H Br H,C—CH,
H
AJKaHbI
l. Omnpenenenne kiacca, oomas Gopmyrna, TOMOJIOTHYSCKUN PsiL.
2. N3omepusa u HomeHkIatypa ainkaHoB. [IpuBectu npumepsl. [lepBuunbie, BTOpUYHbIE
U TPETUYHBIE aTOMBI yTIIepo/a.
3. Crioco0blI ToNTy4eHus alKaHoB (IIPOMBILUICHHBIE U JTa00OPaTOPHBIE).
4. Peakium  3amerieHuss I anKaHOB  (TaJIOTEHHpPOBAaHUE,  CYITb(OOKUCIECHUE,
HutpoBanue). [Ipumepsl. [Topsaok 3aMernieHuss aToMOB BOJOPO/IA.
5. MexaHu3M peakiuy 3aMelleHus 1Jis aIKaHOB Ha IpUMepe XJIOPUPOBaHUs MIPOIaHa.
6. Peaxiuu paciernieHus ajikaHoB: OKUCIUTEIbHAS ASCTPYKIMS U TOPEHUE.
7. Peakumu pacrienieHus: alkaHOB: KPEKMHT Ha TpuMepe neHTaHa. KakoB MexaHusm
3TOM peakuu?
8. Hanumure nens npeBpailleHul, Ha306ume VCXOJHOE COCTUHEHHE U MPOAYKThI
peaKLmii:
H, Br,
CHF=C—CH;CH, ——>= = —— . ?

Ni, Pt
CH3 hv

B anxane ormeThTe IEpBUYHBIE, BTOPUYHBIE U TPETUUHBIE aTOMBI yriepoaa. Kak usmensercs
peakLUMOHHAsl CIIOCOOHOCTh AJKAaHOB B PEAKLMAX 3aMELICHMs MPH IMepexoie OT MEPBUYHOTO K
TPETUYHOMY aToMy yriiepoga?

9. Hanummre nens npeBpallieHuil, Hazoeume npooyKmol peakiii:
o) NaOH Br, Na 2
// —_—— e = e s
CH3—CH;CHyC — hv
ONa
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10. Hanummre nens npeBpallieHuil, Hazoeume npooyKmol peaKlii:

Cl, Na KPEKMHr
CHyCH, — = — = =
AJIKeHBI
1. Ompenenenue kiacca, oomas Gopmysia, TOMOJIOTHISCKUHN PI.
2. W3omMepust 1 HOMEHKIIAaTypa alKkeHOB. [IpuBecTH IprMepHl.
3. CriocoObl TONMy4eHHus: alKeHOB (IPOMBILIUIEHHBIE M JlaboparopHbie) IIpaBumiio
3aiinena.
4. DJEKTPOHHOE CTPOCHHE aTOMA YIJIEpPOAa B aJKEHaX Ha MPUMEPE MOJICKYJIbI STUIICHA!

ruOpuAM3aIs AaTOMOB YIJIEPO/A, YIJIbI MEXKIY G-CBA3SIMH.

3. Peakuuu npucoeaHeHus K aJlKeHaM: THIPUPOBAHME, IaJOT€HUPOBAHUE, TUAPOIIU3.
[IpaBuno MapkoBHukoBa (mpucoeguHenne HX K HecUMMeTpUYHBIM ankeHam). Peakuws
MIOJIMIIPUCOEAMHEHUS [Tl AIIKEHOB. PajiKanbHbIi MEXaHU3M PEaKLUU TOJIMMEPHU3ALUU HA IIPUMEPE
MOJINMEPU3ALUU TIPOIIEHA.

6. Peakuuu oxuciaeHusl ankeHOB (MSITKOTO, >KECTKOIO W OKHCIIEHHUS KHUCIOpPOJIOM
Bo31yxa). [Ipumepsr.
7. Hanummre niens npeBpalieHui, Hazoeume npooyKmaul peakuuil:
Br, NaOH, BoxH. H,SO, HOJTMMEPHU3ALIUS
CH;-CH,-CH; — ... —_— s — -
O oy o~ TR e
hn -NaBr - H ,0
I'ne ncnonp3yroT noayyeHHsIN noauMep?
8. Hanummre nens npeBpallieHuil, Ha3oeume npooyKmul PeaKyuil:
Br, NaOH, Boan. H,SO, HOJIMMEPHU3aLIHUs
CH,-CH,-CH;, — ... — _ > °
}m —NaBr t°1 - H2O " eesee w

VYKa)kuTe UCIOJIb30BaHHUE MOJTYUYEHHOTO MOJIMMEpPA B MONUTPAQUU U YIIAaKOBKE.

J/{ueHoBbIe YIJIeBOAOPOIBbI (AJIKATHEHbI)

1. JlueHoBblE  YIVIEBOAOPOABL: €  CONPSDKEHHBIMHM,  KyMYJIMpPOBaHHBIMH U
W30JIUPOBAHHBIMH JTBOMHBIMH CBS3sIMH. OCOOCHHOCTH CTPOCHHS CONPSHKEHHBIX JHUEHOB, d(PQeKT
COIIPSIKEHMUSL.

2. Oco0OeHHOCTH XMMHYECKHX CBOMCTB COIpPSDKEHHbIX JueHoB. Peaxius Jumnbca-
Anbaepa 175l AUEHOBBIX YTIIEBOJOPOJIOB.

3. [Tonydenue kayuykoB U pe3uH. [Ipumenenue B nonurpadpum.

4. N3 wmerana (uepe3 auneTWieH) IMOJIYYUTE XJOPOMPEHOBBIM KayuyK. YKaXuTe
UCIIOJIb30BaHUE KayUyKOB B ITOJUTPAPHH.

AJIKHHBI

1. Ompenenenue kinacca, oomas Gopmysia, TOMOJIOTHIESCKUHN PSI.

2. N3omepus 1 HOMEHKIIaTypa ainkuHOB. [IpuBectn npumepsl.

3. CriocoObl moydeHust aneTwieHa (MMPOJU3 MeTaHa W 3TaHa, TUAPOJIU3 KapOuaa
KaJbliis) W €ro TOMOJIOTOB (JIErMIpOrajOoreHupOBaHUE BHUIMHAIBHBIX W TIe€MHHAIbHbIX
JUTaJIOT€HIIPOU3BOIHBIX, B3alMOJIEIICTBHE alETUICHU0B C raJIOreHIIPONU3BOIHBIMH
YTIIEBOIOPOIOB).
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4. DNEKTPOHHOE CTPOEHUE MOJIEKYJbI aleTHiieHa (THOpUAM3AIUs aTOMOB YIiepoa,
YTJIBI MEX]TY G-CBS3SIMU, TT-CBSI3H).

5. Peakuun mnpucoeauMHeHMs U1 AJKWHOB: THAPUPOBAHHUE, TaJOTC€HUPOBAHUE,
THZIPOJIN3, B3aMMOJICHCTBHE c YKCYCHOM 51 LIMAaHUCTOBOJOPOTHOM KHCIIOTAMHU,
TUAPOTrAIOTEHUPOBAHNE, JUMEpU3alMs U TpuMepusauus. Peakuuy 3amemieHMsi Ui aJKUHOB C
0o0pa3oBaHHEM alleTUICHU]IOB METAJLIOB.

6. Hanummure niens npeBpaiieHui, Hazoeume TUIbLI XUMUYECKUX PEAKIIUNA U nPOOyKmbl
pEeaKLHmii:

Br, NaOH HOH

CH2=CH-CH; — ... =  ~ . ——— ... ?
CIIUPTOB. Hg+2

['ne ncnomnp3yeTcs MoyryueHHOe coelMHeHne B mosmrpaduun?
ApoMaTH4ecKHe YrijeBo10poabl (apeHbl)
1. Crpoenue Oenzona. Kputepun apoMaTuuHOCTH.
2. Knaccudukanus apomatrueckux coeguHeHuid. [IpuBectu mpumepsl.
3. Cnioco0s1 MOy YCHUS OeH3zona (IIUKITOTpUMEpH3AITUS aleTusIeHa,

[UKJIOACTUIPOTEHU3AINS ATKAHOB, CIUTABJICHUE COJIeH OCH30MHOW KHCJIOTHI CO IIEJIOYbI0) U €Tro
rOMOJIOTOB (aNKUIupoBaHue OeH3oa, peakuus Biopia).

4. Peakuuun 3aMermieHust JJIsI  apOMATUYECKHMX COCAMHEHU: TrajJoreHUpOBaHUE,
cynb(hupoBaHue, HUITPOBAHUE, aJKuiIrpoBanue. [IpaBuia opueHTai B apOMaTUYECKOM sIZIpe.
5. Peakuuu oxucieHus roMoJIoroB 6eH3oma.
6. Hanuimure niens npeBpallieHuid, Hazoeume npoOyKmsl peakuuid:
1400°c  umxnoTpHEMEp. CH;-Br H,SO, [O]
CH 4 — —_— —— —_—
.......... FeC|3to B 4

1. YkaxuTe THIIBI l"I/I6pI/II[I/I3aI_[I/II/I ATOMOB YyIJIepOoJda U YIJIbl MCKIY O-CBA3SMU, HA306Ume

coenurenue (OITK-3):
H3C—C=C—C=C—CHs
[
H H

2. Hanmre nens npeBpalleHuii, Hazoeume TUITbl XUMUYECKUX PEAKIMNA U MPOAYKTHI PEaKIUii
(OIIK-1):

1a000c  NaNH, CI-CH, HOH H,
g T e N-FI—> ..... —_— ..... —_—> ... T
3 BOJH. Hg?*

YKauTe UCTI0NIb30BaHUE B MOJUTPa¢y KOHEUHOIO NPOAYKTa PEAKLIVH.

3. Hanumure nens npeBpaileHuit, Hazoeume npodykmul peaxyuii (OIIK-1):

14000 C muknotpumeprs.  CH -CH - Br Br2 NaOH MOJIUMepH3alns

3 2

CH, —= > e ——— . - 7
FeCl, Vb CTIHPTOB.

I'ie ucnosnp3yIoT, B TOM YHCIIE, B HOJUTPauu 0IyYeHHbIN oaumep?
IIpumepHbIe 321aHUs1 K KOHTPOJIbHOM padoTe Ne2
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Cnuprsl

1. Omnpenenenue Kiacca, HOMEHKIIATypa U U3oMepus ciupToB. [IpuBectu mpumepsl.

2. Knaccuduxanus cnimproB. HomeHknatypa cnupToB (HACBHIIIIEHHBIX U HEHACBIIIIEHHBIX,
MHOT0aTOMHBIX). [Iprmepsl.

3. Bonoponnas cBs3p B cnupTtax (mpupona, ycioBus oOpazoBanus). [louemy
T KuUNEHUs: CIUPTOB BBIIIIE, YEM Y ATKAHOB M TAJIOTCHIIPOU3BOIHBIX OJIM3KON MOJIEKYJISIPHOM MacChI?

4. CnocoObl TMOJTY4YEeHUS CHUPTOB: THUAPOJIN3 AQJIKEHOB M TaJOreHIPOU3BOIHBIX
YTJIEBOJOPOAOB, TUIPUPOBAHHE OKCOCOCAMHEHUU, (EepMEHTAaTUBHOE OpOKEHHUE YIJIEBOOB.
IIpumepsl.

5. XUMHUYECKUE CBOMCTBA CIMPTOB: pPEAKIUM, UAyIIME C pa3pbiBoM cBsizu O — H

(KUCIIOTHBIE CBOMCTBA, PEAKIIMU aJIKUJIMPOBAHUS C MOJTYYEHHEM MPOCTHIX 3(PUPOB U allUIMPOBAHUS
C MOJIy4YE€HHEM CII0XKHBIX 3QupoB). [IpuBecTr mpumepsl.

6. Peakuuu, naymme c ormemnenruem OH-rpynnel B cniupTax (B3aumoseiictaue ¢ HCI
ra3., NH3, oOpazoBanue npocTtbix 3¢gupoB). [I[puBectr npumepsl.

7. OkKucieHre NepBUYHBIX U BTOPUYHBIX CIUPTOB. [Iprmepsl.

8. [lonyuenne naBcaHa MOJMKOHAEHCAIMEH JITHJIEHIJIMKOJASL C TepedraneBoit
KHUCJIOTOM.

9. ['aMuepuH: noigyyeHne 1 NpUMeHeHue B nonurpaguu raugraieBbIX OJTUTOMEPOB-
nommdPupoB  (ankuaHBIX  cMoi). Kakas XuMuYeckas ~peaklus ~Ha3bIBA€TCS — peakiueu
MOJIMKOHAeHCAUn?

10.  deHoJbl, MHOTOATOMHEIE (eHOIBI U HaTONBI. [IpUBECTH MPUMEDHI.

11.  TlomyueHue QeHOIOB: CILIABICHHEM COJICH CYITb()OKUCIOT CO MICIIOYaMH, IIETOYHBIM
TUIPOJIU30M apOMAaTHUECKUX rajOreHIPOU3BOIHBIX YTIIEBOIOPOIOB.

12. Kucnorusie cBotictBa peromnon. [IpuBecTr mpuMepsl peaxkimi.

13. Peakmuu  snextpodumiapbHOTO  3amemieHUs Ui (DEHOJIOB:  TaJOT€HUPOBAHUE,

cyns(hupoBaHue, HUITpOBaHUe, ajdkuinpoBanue (rpynmna OH — opuentant 1 pona).
14.  Tlonmyuenue v npuMeHeHue B moaurpaduu GenondopmanbIeruIHbIX OJTUTOMEPOB.
KonTposabHble 3a1a4u
1. CpaBHHTE KHUCIOTHBIE CBOMCTBA OJHOATOMHBIX, MHOTOATOMHBIX CIIUPTOB U (hEHOIIOB.
[IpuBeauTe CXEMbI COOTBETCTBYIOIIUX PEAKIIUH.
[TomyuuTe neHTanon-2 U3 neHTaHomna-1.
[TomyuuTe MUATUIOBBINA d(Hp U3 MeTaHa (Yepe3 aleTUIICH).
[Toryuute 3-MeTUNNIEHTaHOA-3 U3 2-0pOoM-3-MeTHUINEHTaHA.

A

[TomyurTe U3 MporneHa aneToH (MPOMaHoH).

6. Ilomyuure Oytanon-2 u3 1,1-nubpomOytana. [lomyuure U3 meraHa (duepes3 alETHIICH)
METOKCHUOEH3011.

7. Tlomyuute u3 MeTaHa 3TOKCHOEH301 (heHeTom).

8. Tlomyunrte n3 MeTana (Yepe3 aneTHiieH) 0- U M-PEHONICYIb(HOKUCIIOTHI.

9. Hamummte ctpykrypHyro ¢dopmyny coenunenus CsHgO, ecnm oHO oOecuBedmBaeT
OpOMHY0 BO/ly, pearupyeT ¢ METaJNINYECKUM HATPUEM C BBIJIEJIEHHEM BOJIOPO/Ia, a IPU OCTOPOKHOM
oKucieHnu odpasyet 3-OyteHansb. [IpuBeauTe cxembl yKa3aHHBIX PEAKITHMA.

10. Coequnenue C3HgO, pearupyer ¢ HaTpuem; THAPOKCHIOM HATpPHs; a ¢ THAPOKCUIIOM
meau (II) oOpa3yer cuHuil pacTBOp. YCTaHOBUTE €TI0 CTPOCHUE U HAMMUIIUTE CXEMBbI PEAKITHIA.

Anbaeruabl 1 KeTOHbI (OKCOCOETUHEHUS)
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1. Oxcocoenunenus. Onpenenenue kiacca. Mzomepus 1 HOMEHKIIaTypa ajabJeTUI0B U
KETOHOB, B TOM YHCJI€ HEHACBIIIEHHBIX U apoMaTHueckux. [IpuBectu npumMepsl.

2. [TosnyyeHne OKCOCOEIMHEHUI: OKUCIEHUEM CIIUPTOB, uponu3oM Ca- wim Mg-coneit
KapOOHOBBIX KUCIJIOT, TUAPOJIN30M T€MHUHAIBHBIX IUTAJIOT€HIIPONU3BOIHBIX.

3. Peakuun Hyxieo(puiIbHOrO MPUCOEAMHEHHUS AJII OKCOCOEIMHEHUMN: THIPUPOBAHMUE,
peakus ¢ IMaHUCTOBOIOPOJAHOM KHUCIIOTOM, B3auMOAeHCTBIE cOo cnupTaMu. [IpuBecTtu nmpumepsl.

4. Huknorpumepusanus U NOJMMEPU3aLIMS albAETHI0B Ha MpuMepe hopMalbIeruaa.

5. Oxkucnenue anpaerugoB. [Ipumepsl.

6. Hanummre nns 3-meTriiOyTaHais peakiuu:

a) C METaHOJIOM;

0) ¢ LMaHMCTOBOZOPOIHOM KUCIIOTOM;

B) PEAKLUIO TPUMEPU3AIIHH.

6. [IpmeHeHne okcocoelMHEHUH B osurpaduu.
KonTpoabHble 3a1aun

1. [TonyunTe U3 mporeHa aneToH (MPomaHoH).
2. [TonyuuTe aneToH u3 nponaxosa-1.
3. Hamumure crpykryphyto ¢opmyny coeaunenusi CoHgO, eciin oHO maeT peakiiuio

cepeOpsiHOTO 3epkajia, obeclBeYrBaeT OpPOMHYIO BOMYy, a TPH OKHCIECHHH XPOMOBOW CMECHIO
obOpasyer OeH30HHYI0 KHCIOTY. CXeMBbI PEaKIIUid.

4. Hanummre ctpyktyphyto gopmyny coenunenus CsHgO, xortopoe maer peakiuro
cepeOpsHOro 3epkana, a MpHU OKUCIEHUM XPOMOBOM CMeEChiO 00pasyer TepedTaneBylo KHCIOTY.
IIpuBenuTe CXeMBbI pEAKIIMA.

5. Hamumuire peakiuu 3-MeTunOyTaHoHa-2:

a) C IUaHNCTOBOIOPOIHON KUCIIOTOM;

0) ¢ ATaHOJIOM (B KHCIIOTHOM Ccpefe).

KapGoHoBbIe KHCJI0TBI

1. Omnpenenenne kiacca. Knaccudukamus (mo Ty yriaeBOJOPOAHOTO pajuKalia U o
KOJIMYECTBY KapOOKCWIBHBIX Tpynm). [Ipumepsi.

2. Homenknatrypa kapOOHOBBIX KHCIOT, MX KHCJOTHBIX M AIWJIBHBIX OCTaTKOB.
IIpumepsl.

3. CnocoObl  TONTy4eHHsT KapOOHOBBIX KHCIOT: OKHCICHHEM allKeHOB, CIHPTOB,

aJpJErUA0B; TUAPOINU30M TPUTAJOTE€HIIPOU3BOJHBIX YIJIEBOJOPOAOB; THIPOJIU30M ITPOU3BOIHBIX
KapOOHOBBIX KUCIIOT (CIIOKHBIX 23PUPOB, AMHJIOB, HUTPUJIOB, AHTUAPUIIOB, TAIIOTCHAHTHIPUJIOB).

4. XUMHUECKUE CBOMCTBa KapOOHOBBIX KHCIIOT: KMCJIOTHBIE CBOicTBa (0Opa3oBaHue
coJiell MeTaJUIOB, aMMOHUMHBIX COJIEH, B3aUMOJIeCTBUE C OMKapOOHaTaMu).

5. O6pa3oBaHre NPOU3BOAHBIX KAPOOHOBBIX KUCIIOT: raJOreHAHTUAPUIOB, AaHTUIPHUJIOB,
CJIOXHBIX 3(pUPOB, aMUIOB (MIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX ), HUTPUJIOB.

6. JlexapOOKCHUITMPOBaHKE COJIeH KapOOHOBBIX KUCIIOT (CM. TeMY «AJIKaHbD»). [Ipumepsl.

7. 0.,3-HEeHACHIIIICHHBIE KAPOOHOBHBIE KUCIIOTHI (aKpUIIOBasi, METAKPUIIOBAs, COPOMHOBAs).

8. CrnosxHble 3¢uUpbl AKPUIOBON M METAaKpUIIOBOM KuciOT. [lonyuenue u npumeHnenune

METHJIMETAKpUIIaTa, B TOM YHCJIE, B CO3TaHUH (DOTOOTBEPIKAAEMBIX KOMITO3HIINH.

9. [Tonyuenue kpacuteneit — penodranenta u GuryopecrenHa.

KoHTpoJbHbIe 321241

1. [Tomyuute N,N-mumerundopmamua (IM®DPA) u3z merana (MoxydyuTh MypaBbUHYIO
KHCJIOTY) U IUMETHUIIaMUHA.
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2. [Tonmyuure N,N-mumerunarneramua (IMAA) u3z metana (4epe3 alleTUICH MOTYyYUTh
YKCYCHYIO KHCJIOTY) U JUMETHIIAMHUHA.

3. [Tonyunte QraneBblit aHruaApua U GEHON U3 MeTaHa (Yepe3 aleTHiIeH), U Jajee —
denondranens.

4. [TonyuuTe U3 MeTana (depe3 aleTUICH) PE30PIUH U (PTAJCBBIM aHTUIPHU U JajIee —
dayopecriens. K kakomy kimaccy Kpacureneid OH OTHOCUTCS?

5. [TomyunTe 3 MeTaHa (depe3 aleTuiIeH):

a) XJIOPUCTHIN alleTUIT;

0) sTUIaneTar;

B) AllETOHUTPUJL.

6. [Tonyuure 3THANPONIAHOAT UCXO/S U3 METaHa (depe3 aleTUsICH).

7. Hanummre ypaBHeHUs THAPOIN3A;

a) MeTUIIaIeTara,

0) HuTpHUIa 3-MeTUI0YTaHOBOM KHCIIOTHI,

B) amMH/ia IPOMAaHOBOW KHUCIIOTHI.

8. [Tonyuure u3 MeTana xJI0pohopM U Janee —MypaBbUHYIO KUCIOTY U €€ aMH/I.

0. VYcranosute ctpoenue coeaunenuss C4HgOo, ecnm oHO pearupyer C BOJHBIM
pacTBOpoM OWKapOOHaTa HaTpHs C BBIJICJICHHUEM Ta3a, a MPH CIUIABJICHUU CO IIEJI0YbI0 00pa3yeT
npomnad. Hanmummre cxemsl peakiuii.

10.  VYcranoBute ctpoenue coenunHeHuss C4HgO», ecnu oHO He pearupyeT ¢ BOJHBIM
pacTBopoM OukapOOHaTa HaTpWs C BBIJACICHHEM Ta3a, a MPH KHUCIOTHOM THUAPONU3E 00paszyeT
coequnennss C:HsO u C2H407, KOTOpBIE JIETKO pearupyroT ¢ HaTPUEM C BBIACICHUEM BOJIOPOJA.
Hanummre cxeMbl peakiui.

Kupbi

1. O6mas ¢opmyna. CoctaB u (U3NUECKUE CBOICTBA JKUPOB PACTUTEIBHOTO U
YKUBOTHOT'O IIPOUCXOXKICHUS.

2. Oco0eHHOCTH KUPHBIX KUCIIOT.

3. BHICHIXAIOIINE, TTOMYBHICHIXAIOIINE U HEBBICHIXAIONINE Macia. VogHoe 4mcio
KaK XapaKTepUCTUKA CTENIEHN HEHACBIILIEHHOCTH Macla.

4. Onuel 1 ux ucnoab3oBanue B nonurpapun. CUKKaTHBEI.

5. HacpleHnHble ¥ HEHACBIILEHHBIE KUPHBIE KUCIIOTHI.

6. AJKUIHBIE CMOJIBI, MOJIU(UIIMPOBAHHBIE pacTUTENbHBIMU MaciamMu. C Kakoi
LEJIBIO0 TPOBOIUTCA MOJ00HAst MOM(UKALUS aTKUAHBIX CMO?

7. [{er04HOM rUAPOIN3 U TUAPUPOBAHUE )KUPOB. [I[pOMBIIIIIEHHOE 3HAYEHUE DTUX
peaKiuii.

8. Mpbuia u neTepreHTsl. MexaHu3M MOIOIIETo JeicTBUs Mblia. OObsICHEHHE

OTCYTCTBHME MOIOILETO IEUCTBUS MBLIA B «KECTKON» BOJIE.
YraeBoabl. crounuku momydeHus, kiaccuukarus (IpUBECTH IPUMEPHI).

1. CtpoeHue MOHOCAxapuJIOB Ha TMpUMEpe TIIOKO3bl U (PpykTo3pl. Dopmyibl
®duiepa n Xeyopca.
2. SBneHne IUKIIO-IIEMHOM TayTOMEPUHM Ha TPHUMEPE TIIFOKO3bI U (PYKTO3BI.

[uknodypaHo3bl U HUKJIONUPAHO3bl. DU3HYECKHE CBOMCTBA MOHOCAXapHUIOB.

3. XUMHUYECKUE CBOMCTBA MOHOCaxXapuJoB (Ha MPHUMEPE TIIIOKO3bI): OKHUCICHUE
(MsITKOE M JKECTKOE), 00pa30BaHHE METHOTO KOMIUIEKCA, 00pa30BaHUE TIUKO3HUI0B, TIPOCTHIX
U cnoxkHbIX 3¢upoB. [IpuBeanTe CXEMBI PEAKIUil TIIFOKO3bI C METAaHOJIOM, XJIOPUCTHIM
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MCTHUJIOM, YKCYCHBIM aHTHAPUAOM, THAPOKCHUIAOM  KaJIbIH. Hazosure TMOJTYYCHHBIC
COCIMHCHUA.

4. Hucaxapunpl. ['muko3uaHas CBA3b B aucaxapujax. BoccranaBimBaromme u
HEBOCCTaHABIIMBAIOINE aucaxapuabl. [Ipumepsi.

5. Kpaxman. CocrtaB kpaxmajla ¥ CTpPOCHHE aMHJIO3bl W aMHUJIONEKTHHA.
HanMonekynspHas CTpyKTypa aMHJIO3bl M KJIaTpaThl.

6. Henntonosza. CTpoeHne MaKpoOMOJIEKYJ1, HAAMOJIEKYJIsipHas cTpykTypa. [louemy
MEXaHUYECKHE CBOMCTBA LIEJUTKOJI03bI OTIIMYAOTCS OT MEXaHUYECKHX CBOMCTB Kpaxmaia?

7. Hurpate! nemnronossl. [lonydenue u npuMeHeHue.

8. ArnieTaTsl 11eJUTI0103b1. [losyuenue u npuMeHeHue.

9. [Ipocteie »dupsl nemtono3sl (dtunneniono3a u Na-KML). [Tonydenue u

MMPUMCHCHUC, B TOM YHCJIC, B HOHI/IFpa(I)I/II/I.

A30Tc0nepmamne OpraHu4YeCcKue COCIMHCHMUA aMHHBI, HHTPWUJIbI,
HHTPOCOCAUHCHUA, U30IMHAHATLI. HpI/IBeI[I/ITe IMPUMCPHBI, YKAXKUTC I’ 1/16p1/1111/13au1/110 aTOMOB
a3oTa.

AMUHBI

l. Knaccudukanus. Homenknarypa u nzomepust aMuHoB. [IpuBecTr npumepsl.

2. ITouemy T kuneHus aMUHOB BBILIE, YEM aJIOTCHIIPOU3BOAHBIX, HO HUXKE, YEM
CIUPTOB OJIU3KON MOJIEKYJISIPHOM Macchl?

3. ®uznueckue cBoiicTBa aMuHOB. Kak uzMensercs T kunenus rnpu nepexone ot
HNEPBUYHBIX K TPETHUHBIM aMHHAM OJIM3KOM MOJIEKYJIIpHOI Macchl?

4. CrniocoObl OTy4eHUs! aMHUHOB: PEAKIIMU BOCCTAHOBIICHUS], PEAKIIMU 3aMELCHNU,
cunte3 ['opmana.

3. OcHOBHBIE CBOMCTBAa aMUHOB (00bSCHEHIE OCHOBHOCTH, pH BOIHBIX pPacTBOPOB,
o0Opa3oBaHHe COJEii).

6. Kak u3meHsieTcs OCHOBHOCTh NP MEPEXOJE OT MEPBUYHBIX K TPETHUUHBIM
amMuHaM?

7. AnxunupoBaHMe M auWIMpoBaHHME aMHHOB. [lomydyeHue W npuUMeHEHUE

NoJIMaMUI0B (Ha mpumepe noauamuaa-6,6).

8. B3aumopeiicTBue MEpBUYHBIX, BTOPUYHBIX U TPETUYHBIX alu(paTHUYECKUX
apOMaTHUYECKUX aMHUHOB C a30TUCTON KUCIOTOM.

KonTpoabHble 3a1a4un

1. Ycranosure ctpoenue coeauHenuss CsHoN, ecnmu ono ¢ pactBopom HCI
obpasyer coequnenne C3HioNCl; ¢ CH3Br (B u30siTke ammuaka) — coenuaenne C4HiiN, a ¢
azoructoit kucnoroit (HNO2) — Hutpo3oamuH. [IpuBecTr cxeMbl yKa3aHHBIX PEAKIIMH.

2. VYcranoBure crpoenue apomartudeckoro coenuHeHus CgHiiN, ecnm oHO ¢
pactBopom HCI obpazyer coequnenue CsHioNCl, ¢ CH3Br — coenunenne CoH14NBr, HO He
pearupyer ¢ yKCyCHbIM aHTHJIpu1oM. CXEeMBbI peakLui.

3. VYcranoBute cTpykTypHyro Gdopmyny coemunenuss CsHoN, ecnm oHO ¢
pactBopom CH3Br o6paszyer coenunenne CgHiiN, ¢ ykecycubim anruapunom CoHiiNO, a c
a30TUCTOMN KUCI0TOM N-HATpo30amMuH. [IpuBeCTH cXeMBbI peakIuii.

4. Ycranosure ctpoenue coeauHenuss Cs3HoN, ecnmu ono ¢ pactBopom HCI
obpasyet coenunenne C3HioNCl, a ¢ a3otuctoii kucinoroii — n3onponanois. CxeMsl peakiui.
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3. [IpuBenure cTpykTypHble (opmMynbl Bcex unzomepoB amMuHOoB C3HoN nu
pacMoIOXKUTe WX B MOPSJIKE BO3pACTaHMS OCHOBHBIX CBOMCTB B ra3zoBoil (haze. OObsicHUTE
W3MEHEHUE OCHOBHOCTH.

6. [TpuBenuTe peakyy aHUIWHA C A30TUCTOM KHUCIOTOW, OpoMoM (B BOIHOMU
cpene), OpOMHUCTBIM METHIIOM (B M30BITKE aMMHUAKa), YKCYCHBIM aHTHIPHIOM.

Coun 1nazonus

1. [Tonydyenue cosieil nMa3oHUs peakueil 1Ma3oTUHPOBAHMSI.

2. XUMHYECKHE CBOMCTBA COJICH MUa30HUs (Pas3IoKeHHE MpU HarpeBaHuu u Y O-
00JTyYeHHUH, peaKIusl a30COYETaHHUA. ).

3. Jwnazotumus.

A30coeIMHeHUs

1. Kpacutenu, nurmeHTsl, KpacouyHsble JIaku. [IpuBecTy mpumepsl.

2. KucnotrHele W OCHOBHBIE KpacUTeNnu. MexaHH3M 3aKpEIUIeHHsS OCHOBHBIX

KpacuTeslell Ha OKpallliBaeMOil INOBEPXHOCTM (Ha BOJIOKHax IiepcTH). BoccraHoBieHue
a30COCIMHEHUH U JICHKOOCHOBAHUS.

3. [Momyunure Omc-a30KpacuTeNb HAa OCHOBE COJNM  JAMA30HUS, IOJyYCHHOH
B3aUMOJICCTBUEM OUC(MT-aMHHO(EHIIT)METaHa C A30TUCTOM KHCJIOTOH B TPHUCYTCTBHH COJISTHOM
KHCJIOTHI, U (peHOJIa B KaYECTBE a30COCTABIISIONIEH.

4. Hamumure nens npeBpanieHuil, Hazoeume TPOLYKThl PEAKLHH, YKaKUTE KIIACChI
MOJIyYEHHBIX OPraHUYECKUX COCIUHEHHI:

14000C LKIOTPHMED. HNO,, [H] HNO, A0
CH, — ... — - - -2
H,SO,, HCI

AMHHOKHCJIOTHI

1. OcHoBHBIC TpencTaBuTend. L[BuTrTep-noH W GOPMBI  CYIIECTBOBAHUS
aMUHOKHCIIOT B 3aBUCUMOCTH OT pH cpenpl.

2. [ToBenenue a, B, Y-aMUHOKHUCIIOT IIPU HarpEBaHUM.

3. [Tonyunre xanpoH (nmoanamMua-6) U3 e- Karpoiakrama.

H3onmnanartel

1. Onpenenenne kiacca. Ilpumepsl amudaTHUecKMX W apOMaTHYECKHX
M301IMaHATOB.

2. XYUMUYECKHE  CBOMCTBA  HW30IMAHATOB  (pEakUWu  MPUCOCIUHEHHUS):

B3aUMOJICCTBHUE C BOJIOW, IEPBUYHBIMA aMHUHAMH, CITUPTAMH.

3. [Tonyuenue MOJINYPETAHOB Ha npumepe B3aHMMOJICHUCTBUS
reKCaMEeTHJICHIMM30IIMaHaTa W JUATUJIEHTIIMKOJA. KakoB MeXaHM3M 3TOH peakiuu?
[TpumeHeHre NoInypeTaHoB.

KonTposabHbie 3a1a4u

1. HaHI/IH_II/ITe peaKI_II/II/I M-TOJIWJIIN3010MaHaTa C BO,Z[OI>'I; C 9TaHOJIOM, C O3TUJIaMHUHOM.

2. Hamummre  cxemy — moilydeHuss — TOJAMypeTaHa  HAa  OCHOBE  ILIT-
Iu(EeHUIIMETaHIMU301IMaHATa U STUIICHTJIUKOJIS.

3. [TonyuuTe M-ToMMIM30IIMAHAT U3 OeH301a U (DOCTeHa.

Tperuii cemecTp
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= 00w

12.
13.
14.

15.
16.

. Oneprus ['m606ca. Dueprus ['eapmronbia.
18.

17

19.

20.

21

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

37.

IIpumepHbIe BONPOCHI K MHCBMEHHOH KOHTPOJIbHOM padore Nel

Cucrema. M3omupoBaHHas1, 3aKpbITasi U OTKPHITasi CUCTEMBI.

®a3a. ['ereporeHHas U rOMOT€HHasl CUCTEMBI.

CBoiicTBa U apaMeTpbl CUCTEMBbL. DKCTEHCHUBHBIE 1 UHTEHCUBHBIE MTapameTpsl. [loHsTHE O
nponecce. Knaccudukanus npoueccos.

PaBHOBecHOE M CTallMOHApHOE COCTOSHUS cUCTeMbl. KBa3zuctatuueckue (paBHOBECHBIE) U
o0paThMBbIe TPOIIECCHI.

Temora u pa6ota. IlpyuHIKI S5KBUBAJIEHTHOCTH TEILJIOTHI U PabOTHI.

HyneBoii 3aKk0H TEpPMOIMHAMUKH.

TepMoanHaMuuecKas IIKajla TEMIIEPATYPBI.

BuyTpeHHss sHeprus. [IepBolii 3aKOH TEPMOINHAMUKH.

TenoTra U30XOPHOTO U U300apHOT0 MPOLIECCOB. DHTANBITHSL.

. TerutoBoit adexr xumudeckor peakmuu. Teruiora oOpa3oBaHUS W TEIUIOTA CrOpPaHUS

BemiecTBa. 3axkoH I'ecca. CnencTBus u3 3axkoHa I'ecca.

. TermnoeMKocThb BCIICCTBA. Cpez[H;m, HUCTHHHAsA, YyACJIbHAasA W MOJIpHasA TCIUIOCMKOCTH.

TennoeMKoCTh IpU NOCTOSIHHOM 00BbeMe U MPH ITOCTOSTHHOM JIaBJICHUH.

3aBUCUMOCTh TEIUIOBOTrO AP PeKTa peakuuu oT TemuepaTypsl. 3akoH Kupxrodda.

Bropoii 3ak0H TepMOIMHAMUKN. DHTPOIHS.

Cratuctyeckoe TOJIKOBaHME BTOPOIO 3aKOHA TEPMOJIMHAMUKHU. YpaBHeHue boiblMana.
Tepmoannamuueckas BepoaTHOCTb. [locTossHHas bonbumana

IToctynar Ilnanka. PacyeT aHTpOnMN.

XapakrepucTuieckue (pyHKIUHN U €CTECTBEHHbIEC IIepeMEHHEBIE.

VYcnoBus caMONIpOU3BOJIBHOTO MPOTEKAHUS IPOLIECCOB U TEPMOJMHAMHYECKOTO pAaBHOBECUS
B 3aKpbITOM cucteme nipu V, T = const.

VYcnoBusi caMONpPOU3BOJIBHOTO MPOTEKAHUS MTPOLIECCOB U TEPMOJIUHAMHYECKOTO PAaBHOBECHS
B 3aKpBITOHM cucreMe Ipu p, T = const.

3aBucuMocCTh dHepruu ['mb0ca u sHeprum ['eapMrosiblia OT TeMIrepaTrypbl. Y paBHEHUE
['u66ca-I"enpMrompa.

. OTKpBITBIE CUCTEMBI. XUMUYECKUI MOTECHIIHAIL.
22.

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

Wneanbubie pacTBopbl. 3aKkoH Pays.

[TonoxuTenbHbIe U OTPULIATEIbHBIE OTKIIOHEHUS OT 3aKOHa Payis.

WneanbHble mpeneiabHo pa3daBieHHbIE PACTBOPHI. 3aKOH [ eHpH.

TemnepaTypa KUNeHUs UJ1€albHBIX PACTBOPOB. DOYIJUIHOCKOIHSI.

TemnepaTypa 3aMep3aHusi paCTBOPOB HeJleTy4HX BelecTB. Kpuockomnusi.

Ocmoc. OcMOTHYECKOE JaBICHHUE U €TI0 Pacuer.

dazoBbie npeBpamienus. [Ipasuno da3 ['md6ca.

OHOKOMITOHEHTHBIE CUCTEMBI. /[narpaMmbl COCTOSIHUS OJTHOKOMIIOHEHTHBIX CUCTEM.
VYpasuenue Knaysuyca-Kinaneiipona. Ero npumenenue k quarpaMmmaM COCTOSTHUS
OJIHOKOMITOHEHTHBIX CHCTEM.

Juarpamma (ha3oBOro paBHOBECHs KHUIKUN pacTBOp — nap. IlepBrrii 3akon KonoBaosa.
A3zeoTponHbie pacTBOpbl. BTopoii 3akon KoHnoBasona.

Tepmuueckuit ananu3. KpuBblie oxJiaxaeHus..

JmarpamMmbl MIIaBKOCTH H30MOP(PHO-KPUCTAIIIUIYIOIIUXCS CUCTEM.

JlnarpamMmbl MJIaBKOCTH HEU30MOP(PHO-KPUCTATUTHIYIOIIHUXCS CUCTEM.

JnarpaMMbl paBHOBECHS OTPAHUYEHHO PACTBOPUMBIX >XKUAKOCTEU. Teopusi CHUIIbHBIX
anektponuToB. MoHHas cuna pactBopa. M3oTonnueckuit ko3ppuireHt.

pH pacTBOpOB CHJIBHBIX JJIEKTPOJIUTOB.  DJIEKTPONPOBOAHOCTH  PacTBOpPOB. Poiib
AJIEKTPONPOBOIHOCTH YBIAKHSIOIIUX PACTBOPOB.
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38.

39.

40.

41

PN R WD =

10.
11.

12

17
18

33.

34.

35.
36.

DOneMEeHTapHbIE PEaKUU U AJIEMEHTAPHbIE CTA/IUU CJIOKHBIX peakuui. OCHOBHOH MOCTyJaT
dbopmanbHON KHHETUKH. AKTHBHPOBAHHBIA KOMILIEKC.

OHTanbnusl U SHTpomnus akThBaluu. IloHATHE O KMHETHKE paAuKaJbHON MOJIMMEpPHU3aLUuU
(OCHOBHBIE CTaIUU IIPOLECCA).

[TpyHIMn TuMuTHpPYIOWEN craguu. [IpuHIMI KBa3UCTallMOHAPHOCTH.

. Kunernka rereporeHHpix peakuuii (Iud@py3nOHHOE TOPMOXKEHHE, PABHOJOCTYIHAsS

MMOBCPXHOCTD, INMUTHUPYIOIICC BeH_IeCTBO). FeTepOFCHHHC XUMHYCCKUC PCAKIINU.

IIpuMepHbIe BONPOCHI K MUCHbMEHHON KOHTPOJIbHOM padoTe No2

JucniepcHbIe CHCTEMBI ¥ X KOJTMYECTBEHHBIE XapaKTEPUCTHKHU.

[IpuMeHeHre AUCTIEPCHBIX CUCTEM.

IIpupo1a NOBEpXHOCTHOM SHEPTUU.

IIoBepXHOCTHOE HATSKEHUE.

3aBUCHMOCTbh TOBEPXHOCTHOT'O HATSHKEHUS OT TEMIIEPATYPHI.

CaMonpoun3BOJIbHBIE POLIECCH B TOBEPXHOCTHOM CJIOE.

KonnuecTBeHHBIC XapaKTEPUCTUKH aICOPOIIHH.

Knaccudukanus amacopOuuoHHbIX mporeccoB. OcobeHHOCTH (DU3MUECKON M XUMHYSCKON
azcopOuuu

3aBUCHMOCTh MOBEPXHOCTHOTO HATSXKEHUSI OT MPUPOJbI U KOHIEHTPAIMH PACTBOPEHHOTO
BEIIECTBA.

YpaBuenue aacopomuu ['n6oca.

[ToBepxHOocTHas akTHBHOCTH. [IpaBuio [roxmo-Tpayoe.

. Opuenranus mosiekyn [IAB B moBepXHOCTHOM ciio€.
13.
14.
15.
16.

VYpasuenue llInmkosckoro.

Teopust MOHOMOJIEKYJISIPHOU acopOnu JIeHrmiopa.

OcobeHHOCTH a/IcOpOLIMU ra3a UK Mapa Ha TBEPAOM aJicopOeHTe.

3aBUCUMOCTh aJcOpOLMU Ta3a OT €ro KOHIEHTpaluu (JaBiI€HMs) MpPH IOCTOSHHOMN
TEeMITEpaType.

. Teopust monumodekysipHoit agcopOuuu [lonsau.

. Teopust momumonexyssspuoit ancopounu bOT (bpynayap, Ommer, Temnep).
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

MornexysipHasi ancopOIus U3 pacTBOPOB.

3aBUCHMOCTH MOJISKYJIIPHOM a/IcOpOIIMK OT paBHOBECHOW KOHIIEHTparuu ajacopotusa (Cs).
BrnusiHre Ha MOJIEKYIISIPHYTO aICOPOIIUIO IPUPOJIBI PACTBOPUTENS U aicopOeHTa.

BnusiHue Ha MOJEKYISIPHYIO aACOPOIHIO TPUPOIBI a/ICOPOTHBA.

CmauuBanue. YpasHenue FOura.

[TonsiTue 00 aare3nu u KOre3um.

[TpakTHyeckoe 3HaueHHE aAre3Ud U CMauyMBaHMUS.

Mertoabl monyyeHus TMOPOOHBIX 30JIEH.

MeTobl OUHMCTKH KOJUIOMIHBIX PACTBOPOB.

DIEKTPOKMHETUYECKUE SIBICHUS B THIPO(OOHBIX 30JI5X.

ITytu o6pazoBanus [12C.

CrpoeHue 1BOIHOTO 3IeKTPUIecKoro ciaos. CTpoeHne MULEIIIBI JINO(POOHOTO 30II.
BrnusiHue 37€KTpOIUTOB Ha BEJIMYHMHY J39Ta-NOTEHLMANIA.

Bimsaane pH, koHUEHTpanuu 30151, TEMIIEpaTypbl U MPUPOJBI AUCIEPCHOHHON Cpelbl Ha
BEJIMUMHY J133Ta-TIOTEHIMAA.

MosekyasipHO-KHHETUYECKHE CBOMCTBA KOJUIOUIHBIX pacTBOPOB (OPOYHOBCKOE JABHKEHHE,
T dy3us, 0CMOTHIECKOE TaBICHUE).

CenuMeHTanus CyCHeH3MH. YcCIoBUS COOJIOAEHUS 3aKOHOB CEIMMEHTalUM (3aKOHOB
Crokca).

ArperaTuBHasi yCTOWYMBOCTb KOJUIOMIHBIX pacTBOpoB. Koarysiuus.

[TpaBuina Koaryssiuu.
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37.
38
39.
40.
41.
42.
43.
44.
45.
46.
47.

Kunernka KOoaryJsiouu 3JICKTPOJIMTaMU.

. [lonsiTre 0 OBICTPOM KOAryJSIUH.

[ToHsTHE O MEIJIEHHOM KOAryJIsIUU.

dakTopbl yCTOMUUBOCTH JTUO(OOHBIX 30JIEH.

Teopus ycroitunBoctu auodoousix 3omei JJIDO (epsarun, Jlannay, @epseit, OBepOek).
Bupl koarymasiiuu 31eKTpoIuTaMu.

[ToHsiTHE O CTPYKTYpHUPOBAHHBIX AUCIEPCHBIX cucTeMax. KoaryisiioHHbIE CTPYKTYpBHI.
Tukcorponus. Cunepesuc. Habyxanue.

[IpumeHeHne KieeBbIX paCTBOPOB.

[Tpumenenue ITAB mig noaroroBku (Gopm MI0CKOH MeYaTH.

[ToHsiTHE O KOHIEHCALMOHHO-KPUCTAJUIU3AIIMOHHBIX CTPYKTYpax.

3.3. [IpomeskyTOYHBbIH KOHTPOJIb (BONPOCHI K 3a4€eTy, IK3aMeHY)
(popmupoBanue komnerenuuii OINK-1)

e S o

10.
1.

12.
13.

14.

15.

16.
17.

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

24.

25

IlepBhlii cemecTp

3aKOH COXpaHEHUs MacChl BEIIECTBA.

3aKOH ITOCTOSTHCTBA COCTAaBA.

3aKOH KpaTHBIX BECOBBIX OTHOIIICHHIA.

3aK0H MPOCTHIX 0OBEMHBIX OTHOIIICHHUH.

3aKkoH ABOTAJIpO M CJIEACTBUS U3 HETO.

VYpaBuenue ne bpoiins.

[Tpunnun vHeonpenenenHoctu I eizenoepra.

Vpasuenue [llpénunrepa. Ero ¢puznueckuii CMBICI U MOHSATHE O METOE PEIICHUSI.
Pesynpratel pemenns.

I'maBHOE kBaHTOBOE uncio n. Kakne 3nauenns npuauMaer? Yto oHo onpenenser? YpoBHU
suepruu K, L, M, N, O, P, Q u T.x.

Opb6uransHoe kBaHToBOE uncio /. Kakue 3Hauenus npunumaer? Yto oHo onpenenser?
MaruautHoe opOUTaIbHOE KBAHTOBOE YUCIIO ;.

CnunHoBoe kBaHTOBOE yucIo §. Kakue 3Hauenus npunumMaer? Yto oHO onpeaenser?
MarautHoe CIIMHOBOE KBAHTOBOE YMCIIO M. Kakue 3HaueHns npuaumaer? Yro oHo
onpeaenser?

UTo 03HAYalOT MOHATHUS: «CIIUH», CIIMHOBOE KBAHTOBOE YHCIIO», KMArHUTHOE CIIMHOBOE
KBaHTOBOE YHCIIO»?

UYro Takoe opobUTab U AMEKTpoHHOE 00s1ak0? OCHOBHBIE TUITBI OpOuTasiel U GopMbI
AJICKTPOHHBIX 001aKO0B: 1s-, 2s-, 3s-, 2p-, 3d- opOuTany.

dusnueckuii cmpica pyHkmm .

[IpuHnnn muanmyma 38epruu. [Ipuanun nckirouenns [Taynu. [Ipaswio XyHna.
MyJIBTUIIIIETHOCTD.

®opMynupoBKHM nepuoaudeckoro 3akona — JI. 1. MenneneeBa u coBpeMeHHas1.
[IpaBuna Kneukosckoro. [IpuBenure npumepsl, WITIOCTPUPYIOIINE KaX10€ MPABUIIO.
DnekTpoBaneHTHAs (MOHHAs) cBsi3b. OCOOCHHOCTH HOHHOMW CBSI3M — HEHATIPABICHHOCTD U
HEHAChIIIaeMOCTb.

KoBasientHast cBsi3b. TUIIBI KOBaJIGHTHBIX CBsI3el. MeTanyeckas cBsi3b. Bogopoanas
CBSI3b.

Cucrema, Teriora, pabota (1ate onpeaenenus). Buytpennss sneprus. [lepBsiii 3akoH
TEPMOJUHAMUKHU.

TernoBbie 3¢ (HeKTh H30XOPHOTO U U300apHOTO Mporecca. UTo Takoe SHTATbIHS?
DK30TEPMHUYECKUE U SHAOTEPMUYECKHUE MTPOLECCHI.

3akoH AeicTByronmx Macc. KoHCTaHTa XUMHUYECKOIO PaBHOBECHS.

. Xumunueckoe papHoBecue. [Ipuniun Jle [latense. [Ipumepsr.
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26.

27.
28.
29.
30.
31.

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

. ColicTBa asitoMuHMS. [IpuMeHeHnEe atOMUHUSA U €r0 COEUHEHUI B

41

42.
43.
44,
45.
46.
47.
48.
49.
50.
51,
52.

53.
54.

CunbHbIC U c1a0bIe AIeKTPOIATHL. CTENeHb 3JIEKTPOTUTHYSCKON TUCCOIHAIIAN OL.. 3aKOH
pazbasnenus OctBanbpaa. MoHHoe nmpousBenenue Boasl Ky.

Bo3HUKHOBEHHE IOTEHITMAIA HA TPAHHIIE METAJLIT — PaCcTBOP.

MeaHO-TIIMHKOBBIN TaTbBaHUIECKU d71eMeHT (3neMeHT Januais — Sxoon).

Psn manpsoxeHnii MeTajuios.

Bonxoponnslii 31ekTpo.

Pacuer noteHnmana BOAOPOIHOTO AJIEKTPOIA, 3aTIOJTHEHHOTO PACTBOPOM CHIIBHOW KUCTIOTHI
WM CUJIBHOTO OCHOBAHUSL.

VYpaBuenue Hephcra.

Uro Takoe rampBaHndeckuid 3eMeHT? 3 /[C rabBaHUYeCKOTO JIEMEHTa.

DnekTposin3. 3aKOHBI AJIeKTpou3a (3akoHbl Dapayes).

Kaxkue nporieccbl MOTYT MPOTEKATH MPH JICKTPOIN3€E HA aHOIe?

Kaxkue nporieccbl MOTYT MPOTEKATh MPH JICKTPOIN3E Ha KaToie?

CsoiicTBa s-31eMeHTOB | rpynmsl.

CsoiicTBa s-31memenToB Il rpynmsl.

CBoiicTBa p-3JIEMEHTOB.

CoiicTBa d-311€eMEHTOB.

MIPUHTMEIUATEXHOJIOTUH.

CaoiicTBa Menu. Ee mprMeHeHre B IPUHTMEINATEXHOIOTHH.

CsoiicTBa cBuHIA. [IpriMeHeHrEe CBUHIIA U €T0 COEMHEHUM B IPUHTMEANATEXHOJIOTUH.
CaoiicTBa nnHKa. Ero npuMeHneHnue B MpUHTMENATEXHOIOTHH.

Yro Takoe amporepHocts? [IpuBenure npumepsl. OTBET MOATBEPANUTE YPAaBHEHUSAMHU
peaxiuii B MOJIEKYJISIPHOM U COKpAIICHHON HOHHOH (opme.

Kaxoit s-amemenT siBiisiercst amgorepHbiM? [lonTBepauTe 0TBET ypaBHEHUSIMU PEAKIIUN B
MOJIEKYJISIPHOM M COKpaIlleHHOW HOHHOHU (hopMme.

Kaxk n3mensieTcst okucauTeNbHast akTUBHOCTD B psiny Fo — Clo — Bra — I» 1 uem 310
o0BbsicHsaeTCS?

[Touemy HF- cnabas xucnora?

Kak uzmensiercs cuna xucnot B pagy HCl — HBr — HI u ¢ ueMm 310 cBs3aH0?

Kak m3mensiercs cuna kuciot B psimy HC1O, HC1O2, HCI1O3, HCIO4 1 9yem 310
o0BbsicHsaeTCS?

Kax uzmensiercst aneprus cesizu D — H u cuna xucinor B psagy HoS — HaSe — HoTe? [laiite
00BSICHEHHUSI.

Kaxkas crenenp okucnenus HauOosee xapakrepHa st Bucmyta? st ceunna? Jns tamnus?
[Touemy?

[ToueMy crousib Gorata xumus yriaepona’?

Urto npencTaBisitoT cO00H pacTBOPBI KPEMHUEBOM KUCIOTHI? UTO Takoe CHITMKAreb?

Bropoii cemecTp

1. OCHOBHBIC MOHATHS XUMHUUYECKHUX IMpoNLECCoOB. HpI/IMeHeHI/Ie XUMHYECKUX ITPOLECCOB C

y4acTHUEM OpPTaHUYEeCKUX COCAMHEHUHN B oaurpadpuu.

2. Knaccuduxanus opraHM4ecKiX COeMHEHUN 110 CTPOEHHUIO YIJIEPOIHOTO cKejeTa (psijibl)

¥ 110 QYHKIMOHAIBHBIM IpymiaM (kiaccsl). [IpuauHbl MEHOT0OOpa3usi OpraHMueCcKuX COCMHEHUH.

3. B3anmocBs3b MCXKAY CTPOCHHUEM BCIICCTBA U MPOABIACMBIMHU XUMUYCCKUMU CBOMCTBaMH.

Tunbsl XUMUYECKUX CBs3€il B COEAMHEHUSX: KOBaJEHTHas (MOJIApHAs M HENOJspHasi), UOHHAs U
KOOPAWHAIIMOHHASA. DJIEKTPOOTPHUIIATEIIFHOCTh AaTOMOB U MHTYKITHOHHBIH 3 eKT.

4. Tumnsl pa3pbiBa KOBAJICHTHON CBSI3U (I€TEPOJIMTHUECKUI U TOMOJIMTHYECKUI) U XapakTep

o0pa3ylommxcsi TpH 3TOM dYacTull (MOHBI H pagukanbl). [loHsATHE HYKICODWIBHBIX U
3MEKTPO(UITBHBIX YAaCTHII.
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5. Knaccudukanus XMMHUYECKHX IPOLECCOB MO MEXaHU3MY M XapakTepy IpeBpalleHHit
(3amelleHus1, IPUCOEINHEHUS, PaCLIEIIEHUS, IEPErPYIIIUPOBKH).

5. I'omonorudeckuil psii MpenenbHbIX yIraeBoaopoAoB. IloHATHE CTPYKTYypHONH HM30MEpPHUHN.
[IpaBuna HOMEHKIATYPhI AJIKAHOB.

6. DIJIEKTPOHHOE CTPOEHHUE AJIKaHOB Ha NpuMepe MeraHa. dusnyeckue CBOWCTBA AJIKAHOB.
CnocoOsbI MoTy4eHus.

7. XUMHYECKHE CBOMCTBA aJKaHOB: PEAKIMHM paCLICIUICHUS W 3aMelleHus. MexaHu3m
PaaMKaIbHO-IIEITHOTO raJOr€HUPOBAHUS aJKaHOB. TeopeTnyecKre OCHOBBI IpoLecca.

8. DIEKTPOHHOE CTPOCHHE ITUJICHA, T-CBS3b M PEaKIIMOHHAsS CIIOCOOHOCTH anKeHOB. CIOCOOBI
nosryueHus ajkeHos. [IpaBuiio 3aiinesa.

9. Xumuueckue CBOMICTBAa aQJKEHOB: pEaKUUU OKHUCIEHUS, MPUCOCAUHEHHUS U
NOJUMPUCOEANHEHHS. MeXaHu3M  peakiuu JIIEKTPOQMIBHOTO TpucoeanHeHus. IlpaBuino
MapkOoBHHKOBA.

10. MexaHu3Mbl peakiy MoJIMMEpU3aluy (pajuKaibHbIM U HOHHBIN) HA IpUMEpe AJIKEHOB.
[TorydyeHue noau3TUIICHA, TOJIUIIPOIIUJICHA U APYTUX MOIUMepPOoB. VX mpuMeHeHue B noaurpadpuu.

11. lueHoBBIE YriIeBOJOPOABL: C CONPSKEHHBIMU, KyMYJMPOBAHHBIMU U W30JIMPOBAHHBIMU
JBOMHBIMU CBs3sIMUA. OCOOCHHOCTU CTPOCHHUSI CONPSKEHHBIX TUEHOB, Y3((EKT CONMPsHKEHUS.

12. OcobGeHHOCTH XHUMHMYECKHX CBOMCTB COINpPSDKEHHBIX AueHOB. Ilpomeccsl momydenue
Kay4yKoB U pe3uH. [Ipumenenue B nonurpaduu.

13. AuneruieHoBble yrieBoJoposl (ankunbl). Ilpomeccel momyueHus MONMBHHUIALECTATA,
MOJIMBUHUJIOBOTO CIHPTA, MOJIMBUHWIXJIOPHUIA, MOJUAKPHIOHUTPUIA, OEH30Ia, XJIOPOIPEHOBOIO
Kay4dyKa.

14. Knaccudukaius apoMaTiyecKux COeqUHEHNH. beH3011 1 0cOOEHHOCTH €T0 AIEKTPOHHOTO
crpoenus. Kpurepun apomatnaHocTU. TeXHOIOTUS MOITYYEHUS.

15. Xumuyeckue CBOMCTBA apOMATHUYECKHX YIJIEBOJOPOJOB: PEAKIUH OKHUCICHHS U
3amenienus. llpaBuia opueHTanuum B apoMarudyeckoM sjape. lIpuMeHeHume apoMaTH4ecKHX
YTJIEBOIOPOOB B MOJIUTpadUu.

16. MHOrosiiepHble apoMaTH4YECKUE COEANHEHUS C HEKOHACHCUPOBAHHBIMHU SIAPAMU: TPYTIIIbI
mudenwna, nupeHnnmeTana u tpudenunmerana. [Ipumenenue.

17. Ilpoueccsl IOJy4eHHS Ha OCHOBE MHOIOSJEPHBIX AapPOMATUYECKUX COEIUHEHMN
a30KpacHTeseil, MUIMEHTOB, U KpacuTeneu qu- U TpuQeHUIMETaHOBOTO psiia.

16. Cnuptsl u genonsl. Onpenenenue kiacca. Knaccudukanus mno tumy yriaeBoI0poaHOTO
paaukana u no konuuectsy OH-rpynn. M3oMepus 1 HoMeHKIaTypa.

17. CriocoObl mosyyeHus CiupToB. TeopeTndeckre OCHOBHI IpolieccoB. Bogopoanas cBs3b u
ee BIUsHHUE Ha (pU3MUECKUe CBOICTBA CIIMPTOB.

18. Xumudeckue CBOICTBa CIUPTOB: KUCIOTHBIE CBOWCTBAa, OOpa30BaHME MPOCTBHIX H
CJIOKHBIX 3(pupoB, peakiyn 3ameniennss OH-rpynmsl, peakuuu okuciaenus. [lpumenenue.

19. MHoroaroMHble CHHUPTHL, OCOOEHHOCTH XWUMHUYECKHUX CBOMCTB. I[lpumenenue s
MOJTyYeHUs! TOTUIPUPOB, ATKUIHBIX CMOJI, TIOJIMYPETAHOB U JIp.

20. OcHOBHBIE MPEICTABUTENIN OJHO- U MHOTOATOMHBIX (peHosoB. CrocoOBI MOTydeHUs! U
XMMHYECKHE CBOMCTBA.

21. Ucnonws3oBaHue (EHOIOB B CHHTE3€ KpacuTelell W MUTMEHTOB (hEHOIATbACTHIHBIX
OJINTOMEPOB, MPUMEHSAEMBIX B KAayeCTBE CBA3YIOUIMX B Kpackax M Uil HM3rOTOBJIEHUS
(OTOKOMTMPOBAILHBIX CIIOEB.

22. OkcocoemuHeHus (ampaeruabl W KeToHbI). M3omepus um HoMeHkimarypa. CrocoObl
MOJIyYEHUSI OKCOCOETMHEHHH.

23. XUMUYECKHE CBOMCTBA AJIbJETHJIOB U KETOHOB: PEAKLUM OKHUCIICHUS, IPUCOEIUHEHMSI,
KOH/ICHCAllNH, 3aMENICHU y 0-yTIepoaHoro atoMa. [IpumeneHnue.

24. KapbOonosbie kucinotbl. Kiaccudukauus (HachlllEHHbIE, HEHACHILIEHHbIE U
apOMAaTHYECKHE; OJTHO-, IByX- © MHOTOOCHOBHBIE), U30MEpPHUS U HOMEHKJIATypa.
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25. CnocoObl mosTy4eHHsI KapOOHOBBIX KHCIIOT: OKHUCIUTEIBHOW JECTPYKIIMECH aJIKaHOB U
AJIKEHOB, OKUCJICHWEM IEPBUYHBIX CIIUPTOB U allbJIETUJ0B, TUAPOJIN30M TPUTAJIOT€HIIPOU3BOIHBIX
YTJIEBOJOPOIOB.

26. Xumuueckue CBOICTBa KapOOHOBBIX KHCIOT: 0Opa3oBaHHE CIIOXKHBIX 3(UPOB,
AQHTUIPUJIOB, aMU0B, HUTPUJIOB H JIp.

27. Cnoxabele 3¢upbl KapOOHOBBIX KHCIOT. Peakmus stepuduxanuu. Ilpumenenue
noam3Gupos.

28. Apomarnyeckue KapOOHOBbIE KHCIOTHI. CIOCOOBI MOJIy4eHUsI M XUMHUYECKHE CBOMCTBA.
[TpumeHeHne apoMaTHUeCKUX KapOOHOBBIX KHCIOT B CHHTE3€ IUIACTU(UKATOPOB, MOIMI(UPOB,
Kpacuresen.

29. XKupsl u macna. Omnpenenenue kiacca. CoctaB M (U3MYECKHE CBOMCTBA KHUPOB
PACTUTENBHOTO (Macell) ¥ >KUBOTHOT'O MPOUCXOKIACHHUS.

30. Bricbixaroniye u HeBbIChIXawolMe Macia (MomHoe yucio). ['maporeHusarusi Maced.
MexaHu3M OKUCIUTENbHOM monumepu3anu Macesl. Onugsl ¥ CUKKaTHUBBI.

31. lenoyHON TUIPONU3 )KUPOB (TEXHOJOTHUS MOIy4deHUs MbuIa). Mbuto. [ToBepxHOCTHO-
AKTUBHBIC BEIIECTBA.

32. Xumuueckrue CBOICTBAa MOHOCAaXapHI0B: 00pa30BaHUE MPOCTHIX U CIOKHBIX I(UPOB,
OKHCJIEHUE M BOCCTaHOBJIieHHE (monydenue D-copOuta), oOpa3zoBaHue caxaparoB. | JIMKo3ujIHas
CBSI3b.

33. Kpaxman. CrtpoeHue MOJEKyJ, COCTaB, XMMHUYECKHE CBOHCTBA M NIPUMEHEHHE B
noaurpaduu Kpaxmasnia 1 MPOAYKTOB €ro YaCTUYHOTO THAPOIIN3a (IEKCTPUHOB).

34. lemmono3a. Ctpoenue mojekya. dusndeckue U XUMHUECKUE CBOMCTBa. TexHomoruu
MOJYYEHHS] TTPOM3BOJHBIX LEJUTIOJIO3BI: IIesoyHas neswttono3a, Na-KMII; wutpatel, aneratsl u
KCAHTOT'€HATHI 1IeJUTIONI03bI. VIX MpuMeHeHue B Moaurpaguu u yrnakoBKe.

35. Awmwunokucnotel. HM3zomepuss u HoMeHkinarypa. CnocoObl monydeHus. DopMbl
cyliecTBoBaHMs B 3aBucuMocTu oT pH cpeapl. OCOOEHHOCTH XUMUYECKUX CBONCTB aMHUHOKHCIIOT.
[Tonydenue kanpoHa.

36. AnmudaTudeckue HUTPOCOSAMHEHUS. DIEKTPOHHOE CTpOeHHE HUTpOrpymbl. CrocoObl
noyty4eHusi. XuMu4yeckue cBoicrsa. [Ipumenenue.

37. Amunsl. Onpenenenue U knaccudukaiys aMuHoOB. M30Mepusi 1 HOMEHKIIATypa aMUHOB.
ONEKTPOHHOE CTPOEHUE aMMMaKa U aMUHOB. Du3nueckue cBOMCTBA aMUHOB, BOJOPOAHAs CBS3b B
aMHHax

38. CiocoOb! MOTyYeHHUsI aMUHOB: BOCCTAHOBJICHUEM HUTPOCOECIUHEHUH, B3aUMOJIeiCTBUEM
CIIUPTOB C AMMHAKOM, AKIWJINPOBAHUEM aMMHUaKa U aMUHOB (peakius ['opmana).

39. Xummnueckue cBONMCTBa aMUHOB: OCHOBHBIE CBOMCTBA, aJIKWIMPOBAaHUE U allMJIMPOBAHUE,
B3aUMO/ICHCTBHE C a30THCTOM KUCIOTON anupaTHYECKNX U apOMaTHYECKIUX aMHHOB.

40. unazo- u asocoenuHenus. Conu nuazoHus: omnpezeneHue kiacca. [lomydenue coseit
JUA30HMS peaklMel TUa30TUPOBAHUS MEPBUYHBIX apOMAaTUYECKUX aMHMHOB. MeXaHH3M peaklHnu
JINa30TUPOBAHMUS.

41. Xwumuueckue CBOWCTBA coyied nuazoHus ((OTONM3, THAPOIU3 H TEPMUUIECKOE
pasznoxenue). [IpuMeHeHne coneil 1na3oHus B KOMMPOBAIbHBIX Npolieccax. JuazoTunus,

42. Peaknus a3ocodyeTaHusl U €€ MeXaHU3M (3JIEKTPOPUIHLHOTO 3aMEIIeHH ). A30KpacuTeIn
(oCHOBHBIE M KUCIIOTHBIE), a30ITUTMEHTHI 1 KPACOUHBIE JIAKH.

43. Knaccudukanus KpacuTelnedl 10 XUMHUYECKOW CTPYKType (a30KpacHuTenu, Iu- |
TpU(EHUIMETAHOBOTO PSiJIa, AHTPAXWHOHOBBIE H JIP.) M TIO CTIIOCO0Y 3aKpeTyICHHUs Ha OKPAIIMBaeMOM
MOBEPXHOCTU (MPSIMbIE KpPACUTENM, a30MJIHBIE KpPAaCUTENIM, PEaKTUBHbIC KpacUTeldH, KyOOoBbIE
KpacUTeu, OCHOBHBIE U KUCIIOTHBIC U Jp.)

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.

Cucrema. M30nupoBaHHas, 3aKpbITasi U OTKPBITask CHCTEMBI.

@a3za. ['eTeporeHHas ¥ rOMOT€HHAsl CUCTEMBI.

CaoiicTBa 1 MapaMeTpbl CUCTEMBl. DKCTEHCUBHbBIE U UHTEHCUBHBIE napameTpsl. [lonstue o
nporecce. Kiaccuduxanus npoueccos.

PaBHOBecHOe U cTanmoHapHOe cOCTOsIHMS cucTembl. KBazucraTuueckue (paBHOBECHBIE) U
oOpaTuMbIe MPOLIECCHI.

Tennora u pabota. [TpuHIUI SKBUBAJIEHTHOCTH TEIUIOTHI U PaOOTHI.

HyeBol 3aK0H TepMOAVMHAMUKU.

TepMoanHaMuyeckas IIKajia TEMIIEPATYPHI.

Bnytpennssa sueprus. [lepBslii 3aK0H TEPMOIMHAMUKH.

TennoTa H30XOpHOTO U U300apHOTO MPOLECCOB. DHTANIBITHSL.

. TermoBoit 3 dext xumuueckor peakuuu. Termnora oOpa3oBaHUs U TEIIOTa CrOpPaHHS

BelecTsa. 3akoH ['ecca. CnencTBus u3 3axkona ['ecca.

. TemmoeMKkocTh BCIICCTBA. CpeILHHH, HUCTHUHHAad, YyACJIbHasd W MOJIIpHasd TCIIJIOEMKOCTHU.

TennoeMKoCTh MpU MOCTOSTHHOM 00BhEME U TIPU IMOCTOSTHHOM JIaBJICHHH.

3aBUCHUMOCTH TETUIOBOTO A (eKTa peakiuu oT TeMiepaTyphl. 3akoH Kupxrodda.

BTopoii 3ak0H TepMOJIUHAMUKHI. DHTPOIIHSL.

CraTtucTuueckoe TOJIKOBAaHHWE BTOPOTO 3aKOHA TEPMOJWHAMUKH. YpaBHeHHe boibimana.
Tepmogunamuueckas BepossiTHOCTh. [loctosnnas bosbiimana.

IToctynar I1nanka. Pacuer 3HTpONMH.

XapakTtepuctuiyeckue (QyHKINU U eCTECTBEHHbIE TIEPEMEHHBIE.

Oueprus [ m66ca. Sueprus ['enpmrospia.

VYcnoBusi caMonpon3BOJIBHOTO MPOTEKAHUS MTPOLIECCOB U TEPMOJIMHAMUYECKOTO PABHOBECHSI
B 3aKpbITON cucteme nipu V, T = const.

VYcnoBusi caMmonpon3BOJIBHOIO MPOTEKAHUS ITPOLIECCOB U TEPMOIMHAMUYECKOTO PABHOBECHS
B 3aKpbITOM cucteme nipu p, T = const.

3aBucMMOCTh 2Hepruu ['mb0ca u sHeprum [eapMrosbpiia OT TeMIepaTypbl. Y paBHEHUE
['u66ca-I"enpMrosmbia.

OTKpBITBIE CUCTEMBI. XUMUYECKUI MTOTEHIMAI.

WneanbHble pacTBOpHL. 3aKoH Payis.

[TonoxurenpHbIe M OTPULIATENBHBIE OTKJIOHEHUS OT 3aKOHa Payrs.

WneansHble npeaenbHO pazdaBieHHbBIE pACTBOPHL. 3aK0H [ eHpH.

Temmeparypa KUIIEHUS HICATBHBIX PACTBOPOB. DOYILTHOCKOIIHSL.

TemnepaTypa 3amep3aHus pacCTBOPOB HEJNETY4HX BellecTB. Kprockonusi.

Ocmoc. OcMOTHYECKOE JaBIEHHUE U €T0 PacyeT.

®dazoBbie npeBpamenus. [Ipasuo ¢az ['md6ca.

OnHOKOMIIOHEHTHBIE CUCTEMBI. J{narpaMMbl COCTOSIHUSL OJJHOKOMIIOHEHTHBIX CUCTEM.
VYpasuenue Knaysuyca-Knaneiipona. Ero npuMeHeHne K 1uarpaMMaM COCTOSIHUS
OJIHOKOMITOHEHTHBIX CHCTEM.

Juarpamma (a30BOro paBHOBECHS )KHUIKUH pacTBop — nap. Ilepsriii 3akon KonoBaosa.
A3zeoTrponHble pacTBopbl. BTopoii 3akon KonoBanosa.

Tepmuueckuit ananus. Kpussle oxiiaxaeHus.

JlnarpaMmbl IJIaBKOCTU U30MOP(GHO-KPUCTATTU3YIOIUXCS CUCTEM.

JlnarpaMMbl JIaBKOCTH HEN30MOP(PHO-KPUCTAIUIU3YIOLIUXCS] CUCTEM.

JlmarpaMMbl pPaBHOBECUSI OTPaHUYECHHO PACTBOPHUMBIX JKHMIKOCTEH. Teopus CHIBHBIX
anekTponutoB. oHHas cuia pactBopa. M3oronndyeckuii ko3 duiment.

pH pacTBOpOB CHJIBHBIX 3JEKTPOJIUTOB. DJIEKTPONPOBOAHOCTH  pacTBOpoB. Poib
3JIEKTPOIIPOBOAHOCTH YBIAXKHAIOIIUX PaCTBOPOB.
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39.

40.
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43.
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. KonnuecTBeHHbIE XapaKTEepUCTUKU aJICOPOLIHH.
49.

48
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68

74.

75.

76.
T7.

78

DneMeHTapHbIE PEAKIUH U AJIEMEHTapHbIE CTAIUU CJIOKHBIX peakiuil. OCHOBHOM MOCTyat
(opmanbHON KHHETUKH. AKTUBHPOBAHHBIN KOMILIEKC.

OHTanbnus W SHTponus akTUBauuM. IIoHATHE O KMHETHKE paguKalbHOM MOJIMMEpU3aLun
(OCHOBHBIE CTa UM MTPOLIECCA).

[TpuHumn mumutHpyomen craguu. [I[puHnun KBa3ucTanOHapHOCTH.

. Kuneruka rereporeHHbpIXx peakuuii (IUQQPy3MOHHOE TOPMOXKEHUE, PABHOJOCTYIHAS

MIOBEPXHOCTh, IUMHUTHPYIOLIEE BEIIeCTBO). ['eTeporeHHble XUMUYECKUE PeaKIUH.
JlucriepcHble CUCTEMBI M UX KOJMYECTBEHHBIC XapaKTEPUCTHKH.

IIpuMeHeHre TUCIIEPCHBIX CUCTEM.

[Ipupo1a TOBEpXHOCTHOW YHEPTUU.

IToBepXHOCTHOE HATSKEHUE.

3aBHCHUMOCTb IOBEPXHOCTHOT'O HATSKEHUS OT TEMIIEPATYPHI.

CaMonpoun3BOJIbHBIE IPOLIECCH] B IOBEPXHOCTHOM CIIOE.

Knaccudukanus aacopOunoHHbIX mpoieccoB. OcoOCHHOCTH (PU3MYEeCKOW M XUMHUYECKON
ajicopomu

3aBUCUMOCTh MOBEPXHOCTHOTO HATSHKEHMS OT MPHUPOJBI U KOHLUEHTPAIMU PACTBOPEHHOTO
BEIIIECTBA.

Ypasuenue aacopbuuu I'n60ca.

[ToBepxHocTHas akTuBHOCTD. [IpaBuio [Jrokino-Tpayoe.

OpuenTtanus monekyia [IAB B moBepXHOCTHOM cJio€.

VYpasHenue llInmkoBckoro.

Teopus MoHOMOJNEKYIISIpHOM ancopOinu JIeHrmiopa.

OcobeHHocTu aacopOLuy ra3a UM rnapa Ha TBEpJOM aicopOeHTe.

3aBUCUMOCTh aJCOpOLIMM Ta3a OT €ro KOHIEHTpaluuu (JaBJICHUS) IpPH IOCTOSIHHON
TeMIIepaType.

Teopus nonmmmMonexkysipHoi aacopOruu [onsHu.

Teopus nomumonekyssipHoi aacopormu BOT (bpynayap, Ommer, Temnep).

MonexymsipHasi aqcopOIus U3 pacTBOPOB.

3aBUCHMOCTH MOJIEKYJISIPHOM acOpOIIMK OT paBHOBECHOM KOHIIeHTparuu ajcopotusa (Cs).
Brusinue Ha MOJIEKYISIPHYIO aICOPOITUIO TIPUPOIBI PACTBOPUTEIS U aICOPOCHTA.

BnusiHue Ha MOJIEKYIISIPHYIO afCOPOIMIO IPUPOIBI aIcOPOTHBA.

CmauuBanue. YpasHenue FOHra.

[TonsiTe 06 aare3uu U KOTe3uH.

[IpakTrdeckoe 3HaUYCHHUE aATe3UH U CMAaYUBaHMS.

Mertoabl noryueHust TM0(POOHBIX 30JICH.

. MeTozibl OUMCTKH KOJJIOUHBIX PACTBOPOB.
69.
70.
71.
72.
73.

DIEeKTPOKMHETUYECKUE SIBICHHUS B THAPOPOOHBIX 30JI5X.

[Tytu o6pazoBanus [12C.

Crpoenue 1BOMHOTO 3JEKTPUIECKOro cios. CTpoeHrne MULIEIIIBI JTHO(POOHOTO 301
Brnusinue 57eKTpouTOB Ha BEMTUYMHY J133Ta-IOTEHIIMANA.

Bnusinue pH, xoHueHTpanuu 3051, TEMIEpAaTypbl U MPHUPOJBI TUCIEPCUOHHON Cpelbl Ha
BEJIMYMHY J133Ta-IOTEHIMAA.

MonexyspHO-KMHETHYECKUE CBOMCTBA KOJUIOMAHBIX pacTBOPOB (OPOYHOBCKOE JBHKEHHE,
1 dy3us, OCMOTHUECKOE JaBICHUE).

CenuMeHTanMsl CYCIICH3WH. YCIOBUS COOJIOCHUS 3aKOHOB CEIMMEHTAIMH (3aKOHOB
Croxca).

ArperaTtuBHasi yCTOWYHBOCTh KOJJIOUTHBIX pacTBopoB. Koarynsmus.

[IpaBuiia koaryssium.

. KuHeTnka xoaryJssiiiuy 3JIeKTpOJIUTaMH.
79.
80.

[TonsiTre 0 GBICTPOY KOAryJISILIH.
[TonsiTue 0 MeAJICHHOM KOAryJIsIUH.
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81. ®akTopbl YCTONYMBOCTH JTHO(HOOHBIX 30JICH.

82. Teopus ycroitunBocTH 11opooHbIX 30sei JJJIDO (Aepsarun, Jlannay, depseit, OBepoOek).

83. Bubl KoaryJisiiiuy 3JeKTPOITUTAMH.

84. IlonsaTHE O CTPYKTYPUPOBaHHBIX JUCIEPCHBIX cucTeMax. KoaryasiuoHHbIE CTPYKTYpBI.

85. Tukcorponus. Cunepesuc. Habyxanue.
86. [IpumeHeHMEe KIIeeBbIX PACTBOPOB.

87. Ilpumenenue [1AB myist moaroroBku Gpopm miaockoi nevaT.
88. IloHsATHE O KOHAEHCALIMOHHO-KPUCTAJIIN3ALMOHHBIX CTPYKTYpax.

3.4 Texkymnii KOHTPOJIb (TeCTHI)
(popmupoBanue komnerenumnii OIIK-1)

IlepBhlii ceMecTp

TemaTH4eckasi CTPYKTYpa TeCTOBBIX 3aaHMii

Tema 1. Ctpoenue aToma.

Tema 2. XUMHUECKHUE CBSI3U.

Tema 3. OCHOBBI XUMHUYECKON TEPMOJIUHAMUKH.
Tema 4. PactBopsl 25ekTponutsl. pH-pacTBOpHI.
Tema S. I'mnponus conent.

Tema 6. [IpounsBeneHne pacTBOPUMOCTH.

Tema 7. DnexTpoxumus

Tema 8. DnekTpoauTUyuecKas JuCCoUanus
Tema 9. XumMus s-371€MEHTOB.

Tema 10. Xumust p-271€MEHTOB.

Tema 11. Xumus d->memMeHTOB.

Tema 12. KuneTnka XUMHYECKUX PEAKLIMH.

IIpumepsl TecToBbIX 3anannii: Tema 8. DiekTposuTuyeckast AuccoUANMS

3aoanue {{ 139 }} 1

OTMeThTe MPaBUILHBINA OTBET

Peaxiust oOMeHa BO3MOYKHA MEXKTY:
LI docdarom kanbuus u ruapokcuom xkemnesa (11);
[ xyopuaoM JUTHS U CYJIb(aToM HATPHS;
HUTpATOM cepelpa U COISTHOM KUCIOTOM.

3aoanue {{ 140 }} 2

OTMmeTbTE MpaBUWIbHBIN OTBET

K peaknusam HeUTpalIn3aluyi OTHOCSTCS PEAKLIIUU MEXKIY:
1. yKCyCHOM KMCIIOTON ¥ TUAPOKCUIOM HaTpus;

. COJIIHOM KHMCJIOTOM U XJIOPUJIOM HaTpUS;

. CEpHOM KUCIIOTOW U THAPOKapOOHATOM HaTpHs;

. THIPOKCHUJIOM KaJIbIHsI U OpTOPOCHOPHON KUCTOTOMH;

. THIPOKCHUJIOM KaJIUsl U OKCHJIOM CEPBI.

O 1;2;4
Ol 2;5;4
O 1
] 3;4

3aoanue {{ 141 }} 3
OTMeThTE MPaBUIbHBIN OTBET

[V, I SRS I \ O]

3

9

—_—— NI
[\O NNV
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K oxucnnTenbHO-BOCCTAHOBUTEILHBIM OTHOCATCS PCaKIu:
1. FexO3; + HCI;
2. FeCl; + HsS;
3. Fe + HCI;
4. SO; + NaOH;
5. Cl,+ KOH;
6. FexO3 + HaSOa.
O 1;6

b

oog
N W N
RIS

3;5
3aoanue {{ 142 )} 4
OT1MmeThTE HpaBI/IJlebII?'I OTBET
OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHAS p€aKkuus — 3TO:
0 CO; +2NaOH = Na;COs + Hy0O;
1 Ba(OH)> + 2HNO3 = Ba(NOs)» + 2H>0;
] CasP>+ 6H,0 = 3Ca(OH); + 2PH31;
Cly + SO, + 2H>0 = 2HCI + H2SO4.

3aoanue {{ 143 }} 5

OTMeTbTe MPaBUIIbHBIN OTBET
Vpasuenne HS™ + OH™ = HyO + S?” onmchIBaeT B3aUMOICHCTBIE MEKILY:
O NaxS u H2O;
KHS u KOH;
O KHS u H2SOy;
O K>S u NaOH.

3aoanue {{ 144 }} 6

OTMeThTE MPaBUIHHBINA OTBET

OOMeHHas peakIus — 3To:
L] 4Cr(NO3); = 2CrO3 + 12NO; + 30g;
1 Be(OH)> + 2NaOH = Na;[Be(OH)4];
O 4NH; + 30, = 2N, + 6H0;
Zn + HSO4 = ZnS0O4 + Hat.

3aoanue {{ 145 }} 7

OTMeThTEe TPaBUIbHBIN OTBET

Cymma k03(hPUIIMEHTOB B YpaBHEHUH PEAKIIMH HEOOXOUMOM JUCCOIUAINN CYyib(aTa aTtOMUHUS
COCTaBIISICT:

;

;

2

ogoogd
RS e

2

6.
3aoanue {{ 146 }} 9

OTMmeTbTE paBUWIbHBIN OTBET
Yucno cosnelt Bcex BO3MOKHBIX THIIOB, 00pa3yIOIIKUXCs B peaklusax Mexay okcuaom kenesa (1) u

CEpHOM KUCJIOTOW, PABHO:
O 1;

M 2;
O 3;
O 4.
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3aoanue {{ 147 )} 10
OTMeTbTe NMPaBUIIbHBINA OTBET
Peakuus pa3noxeHus — 3To:
LI AlS; + 6H20 = 2A1(OH)3| + 3H.ST;
[0 KOH + HCI =KCl + H»0;
2Cu(NO3)2 =2CuO +4NO21 + Oa2f1;
L1 2Al+ 2NaOH + 6H>0 = 2Na[Al(OH)4] + 3H>1.

3aoanue {{ 148 }} 11
OTMeTbTe MpaBUIIbHBIN OTBET
Yucio coselt BceX BO3MOXKHBIX THITOB, 0Opaszyrommxcs B peakusx Mexay Cr(HSOs); u NaOH
paBHO:
O 1;
0 2;
3;
O 4.

3aoanue {{ 149 }} 12
OTMeThTE MPABUIIBLHBINA OTBET
Peakimsa coequHeHNS — 3TO:
O 2NaNQOsz =2NaNO; + Oy;
0 SO, + 2NaOH = Na>SO3 + Hx0;
2Fe + 3Cl, = 2FeCl3;
[0 KOH + HNO3 =KNOs + H>0.

3aoanue {{ 150 }} 13

OTMeTbTe MpaBUIIbHBIN OTBET
Nonnoe ypasuenne SrCOs + 2H' = Sr?* + CO,1 + H20 onuckiBaeT B3aMMOAEHCTBHE MEKITY:
L1 SrCOs u Sr(OH)y;
1 SrCOs3 u HoCOg3;
0 SrCOs3 u NH40OH;
SrCO3 nu HCL.

3aoanue {{ 151 )} 14
OTMeTbTe MpaBUIIBLHBIN OTBET
Cymma k03 (pHUIIMEHTOB B ypaBHEHUU YIIEKTPOIUTHUECKON qucconuanuu nuruapodocdara HaTpus
NaH,PO4 cocraBiser:
3;
O 4;
O 5;
O 6.

152. 3a0anue {{ 152 }} 15
OTMeTbTE NpaBUIbHBINA OTBET
Peaknus 3aMmenieHusa — 3To:
FeO + H» = Fe + H,0;
0 2C + 0, =2CO;
[ ALCs + 12H20 =4AI(OH)s| + 3CHa1;
[0 Zn(OH); + 2NaOH = Nay[Zn(OH)4].

153. 3aoanue {{ 153 }} 16
OTMeTbTe MpaBUIIbHBIN OTBET
B kparkom nonHoM ypaBHeHuu peakiun NaHCOs; + NaOH — ... cymma koadpuiiueHToB paBHa:

O 3;
vl 4;
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O 5;
O 6.

3aoanue {{ 154 )} 17
OTMeThTE HpaBI/IJlebII?'I OTBET
OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHAS p€aKkuus — 3TO:
[0 NH4Br=NH; + HBr;
[0 NaxSO3 + H2SO4 = NaxSO4 + SO21 + H20;
LI LisN + 3H>O = 3LiOH + NHasf;
2KMnO4 = Ko:MnO4 + MnO2 | + O21.

3aoanue {{ 155 })) 18
OTMeThTE MPABUIIBLHBINA OTBET
OOMeHHas peakius — 3TO:
Fe;O3 + 2A1 = 2Fe + ALLOs;
LI CHs + 30,2 =2CO021 + 2H20;
O ClL + HI=1ICl] + HCI;
0 CazP; + 6H,O = 3Ca(OH), + 2PH31.

3aoanue {{ 156 }} 19
OTMmeThTE IPaBUIIBHBINA OTBET
Peaxnus paznoxxenus — 31o:
O SiO2| + Mg =2Mg + Si;
O Zn + CuSO4 = ZnSO4 + Cu;
O Nz + 02 =2NO;
CaCOs = CaO + COa.

3aoanue {{ 157 }} 20
OTMeThTe MPABUIILHBINA OTBET
Peakmus coenuHeHns — 3TO:
2Al1 + 3S = AlLS;3;
[0 FeS + HCI = FeCl, + H2S1;
[0 Zn +2NaOH + 2H>0 = Nay[Zn(OH)4] + Ha1;
L 2KCIO3; =2KCl + 30a.

3aoanue {{ 158 }} 21
OTMeThTE MPaBUIHHBINA OTBET
Peaknust 3aMmenieHusa — 3To:
[J Ba+ CO,=BaCOs|;
0 Ca(HCO3), = CaCOs] + CO21 + H20;
2Al + Cr203 = ALLO3 + 2Cr;
0 2KNO3 =2KNO; + O..

3aoanue {{ 159 )} 22
OTMeThTEe TPaBUIbHBIN OTBET
K peakuuu HeWTpanu3zanuy OTHOCUTCS B3aUMOJEHCTBHE MEKY KUCIOTOM U:
] coinbio;
1 mertamiom;
IET0YbIO;
[J OCHOBHBIM OKCHIIOM.

3aoanue {{ 160 }} 23

OTMeTbTe NMPaBUIIBHBIN OTBET

VkaxuTte npaBUiIbHOE YPaBHEHHE PEaKLUU:
Ca(OH)2 + Fe2(S04)3 = 3CaSO4 + 2Fe(OH)3;
[0 Ca(OH)z + Fea(S04)3 = Cax(SO4); + Fe(OH)2;
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0 Ca(OH)z + Fea(SO4)3 = 3CaSO4 + 2Fe(OH)s.
3aoanue {{ 161 }} 24

OTMeThTE MPABWIBHBIN OTBET
Cymma k03¢ (pHUIIMEHTOB B ypaBHEHUU SIEKTPOIUTHUECKON TUCCOLMAIIMU THAPOKCUIA Oapus
Ba(OH), — aro:

O 3;

4;

O 5;

O 6.

3aoanue {{ 162 }} 25
OTMeThTEe TPaBWIbHBIN OTBET
CunpHas KUCJIOTa B BOJJHOM PAcTBOPE OTBEYAET OKCHUIY:
CLO7;
O P,0s;
L N2Os;
O CLO.

Bropoii cemecTp

1. YrieBonoponsl, UMEOIIHNE B CTPYKType IBOMHYH0 >C=C< KOBAJIECHTHYIO
CBS3b - 3TO ...

-: QJIKaHBbI

-1 QJIKUHBI

+: aJIKCHBI

-1 apEHBbI

2. ### - 5TO YIIE€BOJOPOAbI, UMEIOIINE B CTPYKType ABOMHYI >(C=C<
KOBAQJIEHTHYIO CBS3b

+: QJIKCHBI

+: AJNKeHbl

+: AJIKEHBI

3.  OTWIEHOBBIE  YIJIEBOAOPOIbI, 3TO  OPraHUYECKHE  COEAUHEHUS,
coJiepKallue. . .

+: nBoliHYy10 >C=C< KOBaJEHTHYIO CBSI3b
: TpolHY10 -C=C- KOBaJICHTHYIO CBS3b
: ApOMATUYECKOE SAPO
-: ToabKo oauHapHbie C-H cBsizu
4. O6mas popMyIa aJKEHOB ...

-: CoHonso
+: CnHZrl
-: CouHon2

- CoHn

5. T'ubpuaun3anus aToma yriepo/ia B STUJICHE. . .
- sp°

+: sp?

)
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- §p?

6. B ankenax atom yriiepoja HaXOJUTCA B .... — THOPUHOM COCTOSIHUU
- sp’

+: sp?

)

_: s%p?

7. JIBoiiHast KOBaJE€HTHAs CBSI3b — 3TO KOMOWHAIIUS. . ..

-: 1ByX O -cBsizei

+: omHOM © — U OTHOM TT-CBsI3EH

-: IByX T-CBSI3€U

-: o1HOM O — U IByX TT-CBsI3eid

8. 3oMepus aJIKeHOB ONpeaeseTcs. . .

: TOJIKO CTPOEHUEM YTJIEPOAHOM LieTn

: TOJIBKO MecTonooxkeHueM >C=C< cBs3u

+: CTpOEHUEM YTIIEPOJIHOM LIENU U MeCTOMo0keHneM >C=C< cBs3u
- Y QJIKEHOB HET U30MEPUH

9 . UzoMepamu SIBASIFOTCS] COCTMHEHUS. . ..

A: CH,=CH—CH>—CH>—CHz3
b: CH;—CH=CH—CH>—CHz3
B: (‘Ih—(l':('ll—('llJ

CH;
[ CH; — (| = CH — CH, — CHj;
CH;

. CH>=CH—CH>—CHz3

+:A,b,B
b, B, T’
B, I, I
AT, T
b, T, I
-:b,B

10. 3omepamu SIBIAIOTCS COCIUHEHUH. . ..

(A) CH;—CH=CH—CHj
(B) CH;—CH=CH—CH,—CHs

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

CH;
() CH; — (|‘= CH — CH;

CH;

>
ot

,B,T

“

-

> o> T
! ﬁ:ﬂﬁ ov)
ISPEBED= R
o

-

o

11. M30Mepamu ABIISIFOTCS COEAUHEHHS. . ..
(A) CH=CH—CH=CH»

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

a) CH,= (I‘—('112 — CH;

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

+:A, b
-:b,B, T
+:B, 1, T’
-:A,B, 11
-5, 11
Tperuii cemecTp
1. 3aoanue

IIpn3HakoM paBHOBECHS CUCTEMBI ITPH p, T=const sBseTCS
P=const
AG<0

AG=0
AH =0

1T =const

2. 3aoanue
ITpu3HnakoM paBHOBeCHs CHCTeMBbI Tipu V, T=const sBiIseTcs
P=const
AG<O0
AG=0
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AF =0
T =const

3. 3aoanue
OTkpeiTas cucrema Oyaer
0OMEHUBATHCS FHEPTHEN U BELIECTBOM C OKpPY KaIOIIel Cpeloil U HEe COXPAHATH MOCTOSHHBIM
CBOI 00beM
O0OMEHHBATHCS HEPTUe, HO He BELIECTBOM C OKpY KaroLlel cpeon
0OMEHUBATKCS BEIIECTBOM, HO HE DHEPTHEH C OKPYKAIOIICH Cpenoit
COXPAHATh NOCTOSIHHBIM CBOI 00bEM, SHEPTHIO U COCTAB

4. 3aoanue
Bo BHYTpEHHIOIO SHEPTUIO CUCTEMBbI BKIIIOYAETCS
NOTEHIIMATIbHASL SHEPTHS CUCTEMBI KaK LIEJIOT0
KUHETHYECKas SHEPTHsI CHCTEMBI KaK IIeJI0T0
NOTEHIMAJIbHAS ¥ KHHETUYECKasi SHEPTUU CUCTEMBbI KaK 1IEJI0r0
BCE BU/IbI SHEPTUH, BKIIIOYasi HEM3BECTHBIE, 3a UCKIIOUEHUEM KMHETHUECKOM U MOTeHIUATIbHON
HHEPIUU CUCTEMBI KaK IeJI0r0o
SHEprus, epelaHHas CucTeMe B (popMe TErIoThl U paboThI

5. 3aoanue
TennoBoii 3¢ HEeKT XUMUUECKON PeaKIy IPH p=const paBeH U3MEHEHUO
S (3HTpOMIUSA)
G (oneprus 'n66ca)
F (oueprus ['enbMrosbia)
H (aHTansmms)
U (BHYTpEHHSISI DHEPTHS)

6. 3aoanue
TennoBoit a3 dexT XuMUYECKON peakuy Ipyu V=const paBeH HU3MEHEHUIO
S (3HTpOMIUA)
G (oneprus 'n66ca)
F (oueprus ['enbMrosbia)
H (3HTansnms)
U (BHYTpEHHSISI SHEPTHSI)

7. 3aoanue

N3menenne AH xumMuueckoil peakiuu onpeaesiercs
Ha4aJIbHBIM COCTOSIHUEM CHCTEMBI
HaYaJIbHBIM ¥ KOHEYHBIM COCTOSIHUSIMU CHCTEMBI
KOHEYHBIM COCTOSHHEM CUCTEMBI
MyTeM MEePexX0/1a U3 HAYaJIbHOTO COCTOSIHUSI B KOHEUHOE

8. 3aoanue

N3menenne AU XMMHUYECKON peaKIIUH OMPENAEIAETCS
Ha4yaJIbHbIM COCTOSIHUEM CHCTEMBI
KOHEYHBIM COCTOSTHUEM CUCTEMBI
Ha4yaJIbHbIM U KOHEYHBIM COCTOSIHUSIMUA CHUCTEMBI
IyTEM IIepexoa U3 Ha4aJIbHOTO COCTOSIHHS B KOHEYHOE

9. 3aoanue
Cucrema, coctosias u3 Bogaoro pactsopa NaCl u Tpéx kpuctamioB NaCl, sBisercs
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nByXdazHoi
Tpéxdaznoii
4yeThIpEX(ha3zHOU
nsaTUdasHON

10. 3a0anue
Cucrema, cocrosimmas uxX TpEX KyCOUKOB JIbJa, )KUIKOW BOJBI M Ta3a, COJAEPIKAIIETO BOASHON Hap,
SIBIISICTCSI

TpéxdazHoit

4eThIpEXPa3HoOit

nsaTuda3HoN

mectudazHon

11. 3a0anue
XUMUYECKUH MOTSHIIMAI JAHHOTO KOMITOHEHTA MpH ()a30BOM PaBHOBECHU
pas3irueH BO Beex (hazax B 3aBUCHMOCTH OT KOHIIEHTPAIIUU
pa3iuueH Bo BceX (ha3ax B 3aBUCHMOCTH OT TEMIIEPATyPhI
pa3iunueH Bo Bcex (azax B 3aBUCUMOCTHU OT JaBJICHUS
OJIMHAKOB BO BcexX (hazax

12. 3aoanue

Yucno TepMOAMHAMUYECKUX CTENIEHEH CBOOOIbI PABHOBECHOM 3aKPHITON CHCTEMBI - 3TO
YHUCJIO TAPaMETPOB COCTOSTHUSL CUCTEMBI
YHUCI0 KOMIIOHEHTOB CUCTEMBI
YHUCJIO KOMIIOHEHTOB MUHYC |
YHCIIO HE3aBUCUMBIX TAPAMETPOB COCTOSHUSI CHCTEMBI, KOTOPBIM (B H3BECTHBIX Mpeaeax)
MOJKHO TIpUaBaTh MPOU3BOJIbHEIC 3HAUCHUs O3 M3MeHeHus uncia (a3

13. 3a0anue
Cormacno nipaBuiny (a3 ['m66ca, yucino creneHeir CBOOO 15 pABHOBECHOW 3aKPBITON CHCTEMBI, Ha
KOTOPYIO BJIMSIOT ABa BHenTHUX ¢akropa (p,T) paBHO

YHCITy KOMIIOHEHTOB CUCTEMBI ILTFOC JIBA MHHYC YHCIIO (a3

YHCITy KOMIIOHEHTOB CHCTEMbI MUHYC JIBA MHHYC YUCIIO (a3

YHCITy KOMIIOHCHTOB CUCTEMbI MUHYC JIBa ITFOC YKCIIO (a3

YHCITy KOMIIOHEHTOB CHCTEMBI TUTFOC JIBA TLTFOC YUCO (a3

14. 3a0anue
PaBHOBeCHast OHHOKOMITOHEHTHAs CUCTEMa HE MOXKET COIepKaTh Ooiee
Tpéx a3
IBYyX a3
4eThIpEX a3
ATy a3

15. 3a0anue
PaBHOBecHast IByXKOMIIOHEHTHAsI CHCTEMA HE MOXKET COJepkKaTh Ooiree
TpEX Pa3
IByX (a3
4yeThIpEX (a3
Aty $a3

16. 3a0anue
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XHUMUYECKUMN NMOTCHIHAJI - 9TO YaCTHasA IMPOU3BOAHAA I/1306apHO-I/I3OTepMI/I‘-IeCKOI‘O IOTCHIHAJIa 110
MacCeC BCIICCTBA IPU MOCTOSAHHBIX 3HAYCHUAX

p.r
V., T
VL5
P,

17. 3aoanue

XUMHAYEeCKUH IMOTCHIHUAJI - 3TO YaCTHAA IPOU3BOAHAA U30XOPHO-U30TCPMHUICCKOI0O ITOTCHIUAJIA 11O
MacCe BCIICCTBA IIPU MMOCTOSAHHBIX 3HAYCHHUAX

P, &
V.5
V. T
T

18. 3a0anue
Cuctema, cocrosinas U3 LHHKOBOM MIacTUHBL, BoJHOTO pactBopa HNOs3, my3sIpbKOB ra30Boii
cmecu NO2 + N2O4 1 Bo3ayxa HaJl pacTBOPOM, SIBJIIETCS

Tpéxdaznoit

4yeThIpEXhazHOoN

nsTudazHon

mectudazHou

19. 3a0anue
Kpusas, oTBeuaroias paBHOBECHUIO TBEPIOE TEJIO <> KUIKOCTh, Ha (Pa30BOI 1uarpaMmme BOIbI
umeer dp/dt < 0, motomy 4to

MIPOLIECC IIJIABJIEHNUS JIbJA SHAOTEPMUYECKHUI

MPOLECC OTBEPAECBAHUS )KUAKON BOABI IK30TEPMUUYECKUI

IJIOTHOCTb JIb/1a OOJIBIIIE MJIOTHOCTH BOABI

IJIOTHOCTB JIb/Ia MEHBIIIE IIIOTHOCTH BOJIBI

20. 3a0anue

[Ipr3HakoM paBHOBECHS CUCTEMBI ITpHU P, T=const siBisieTcs
P=const

AG<0

AG=0
AH =0
T =const

21. 3aoanue

IIpu3nakom paBHOBecHs cucTemsl Ipu V, T=const sBisercs
P=const

AG<0

AG=0

AF =0
1T =const

22. 3aoanue
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OtkpsiTas cucrema Oyaer
O0OMEHUBATHCS IHEPTHEH U BEIIECTBOM C OKpPYKAIOIIel CPeloil U He COXPAHATH MOCTOSHHBIM
CBOI 00BEM
0OMEHUBATHCS IHEPTHEH, HO HE BEIIECTBOM C OKpYKarollel cpenoit
0OMEHMBATKCS BEIIECTBOM, HO HE PHEPTUEH C OKpyXkKarolen cpeaon
COXPAHATH MOCTOSTHHBIM CBOM 00BbEM, YHEPTHIO U COCTaB

23. 3aoanue
Bo BHYTpEHHIOIO SHEPTUIO0 CUCTEMBI BKIIFOYAETCS
MOTEHITHATbHAS YHEPTUS CUCTEMBI KaK I€JI0T0
KMHETHUYeCKasi JHEPTHsI CUCTEMBI KaK I1eJI0T0
MOTEHI[MATbHAs U KHHETUYECKas SHEPTUH CUCTEMBbI KaK 11eJI0r0
BCE€ BU/IbI SHEPT'UH, BKITIOUYAsl HEU3BECTHBIC, 32 UCKIIFOUEHHEM KHHETUYECKON U MOTEHIIUATBHON
SHEPTUU CUCTEMBI KaK I1eJIOr0
SHEprus, epeianHas cucreme B (hopMe TEIOTh U paboThl

24. 3aoanue
TeroBoit 3¢ GeKT XUMHYECKON peakIiiy Py p=const paBeH N3MEHEHHIO
S (aHTpOMHSN)
G (oneprus 'n66ca)
F (neprus I'enpmrossia)
H (oHTanbmms)
U (BHYTpEHHSISI SHEPTHS)

25. 3aoanue
TennoBoii 3¢ HexT XUMHIECKOU peakiuu pu V=const paBeH U3MECHEHHUIO
S (aHTpOMHSN)
G (sHeprus 'u606ca)
F (oueprus ['enbMrosibia)
H (aHTanbnus)
U (BHYTpEHHSISI SHEPTHS)

26. 3a0anue

N3menenne AH XMMHUYECKOU peaKLUU ONPEAEIAeTCS
Ha4yaJIbHbIM COCTOSTHUEM CHUCTEMBI
HAYaJIbHBIM M KOHEYHBIM COCTOSIHUSIMU CHCTEMBI
KOHEYHBIM COCTOSIHHIEM CHCTEMBI
IIyTEM IEPEXO0/a U3 HAYAJIbHOI'O COCTOSIHUS B KOHEYHOE

27. 3a0anue

N3menenne AU XxuMHUUeCKO# peakiiuu OnpeaeseTcs
HAYaJIbHBIM COCTOSSHUEM CHCTEMBI
KOHEYHBIM COCTOSIHUEM CHUCTEMBI
HAYaJIbHBIM M KOHEYHBIM COCTOSIHUSIMHU CHCTEMBI
IIyTEeM IEePEeX0/ia U3 HAYAJIbHOT'O COCTOSIHUSI B KOHEUHOE

28. 3aoanue
Cuctema, cocrosimas u3 Bogaoro pacrsopa NaCl u tpéx kpucraminos NaCl, saensercs
IBYyX(hazHO
TpéxdazHoi
4eThIpEXPa3HOI
nsaTuda3HON
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29. 3aoanue
Cucrema, cocTosiIast X TPEX KyCOUKOB JIbJIa, >KUJIKOW BOJBI U ra3a, COACPKaIIEro BOASHOM map,
SIBIISICTCSI

TpéxdazHoit

4eThIpEXPa3HOit

nsaTuda3HON

mectudazHon

30. 3a0anue
XUMHUYECKUH MOTEHINAI JAHHOTO KOMIIOHEHTA MPpH (ha30BOM paBHOBECUHU
pas3inyeH Bo Bcex (pa3ax B 3aBHCHMOCTH OT KOHIEHTPAIHU
pas3ynyeH Bo Beex (a3ax B 3aBUCUMOCTH OT TEMIIEPATYPHI
pas3nIrueH BO BeeX (a3ax B 3aBUCHMOCTH OT JaBJICHUS
OJIMHAKOB BO Bcex (pazax

31. 3aoanue

Yuciio TepMOJMHAMUYECKHUX CTETICHEH CBOOOIbI PAaBHOBECHOM 3aKPBITON CUCTEMBI - 3TO
YHCJIO TAPaMETPOB COCTOSTHUSL CUCTEMBI
YHUCI0 KOMIIOHEHTOB CUCTEMBI
YHUCJIO KOMIIOHEHTOB MUHYC |
YHCIIO HE3aBUCHMBIX TAPAMETPOB COCTOSHUSI CHCTEMBI, KOTOPBIM (B H3BECTHBIX Mpeaeax)
MOJKHO TpUaBaTh MPOU3BOJIbHEIC 3HAUCHUs O3 n3MeHeHus uncia (a3

32. 3adanue
Cormacno npaBuiny (a3 ['m66ca, yucino creneHeir CB0O0 15 pABHOBECHOW 3aKPBITON CHCTEMBI, Ha
KOTOPYIO BJIMSIOT ABa BHeNTHUX ¢akropa (p,T) paBHO

YHCITy KOMIIOHEHTOB CUCTEMBI TUTIOC JIBA MUHYC YUCIIO (a3

YHCITy KOMIIOHEHTOB CHCTEMBI MHHYC JIBa MUHYC YHUCIIO (a3

YHCITy KOMIIOHEHTOB CUCTEMBI MUHYC JIBa TUTFOC YUCIO (a3

YHCITy KOMIIOHEHTOB CHCTEMBI ILTIOC JIBa TUTIOC YHCIIO (a3

33. 3aoanue
PaBHOBecHast OHHOKOMITOHEHTHAs CHCTEMa HE MOXKET COJIepKaTh Ooiee
Tpéx a3
IBYyX a3
4eThIpEX (a3
ATy a3

34. 3aoanue
PaBHOBecHas IBYXKOMIIOHEHTHAs CHCTEMa HE MOXKET COJIepKaTh OoJiee
TpEX Pa3
IBYX a3
4eThIpEX a3z
ATy a3

35. 3aoanue
XYMUYECKUH MOTEHIINAN - 3TO YaCTHAsI IPOU3BOIHAS H300aPHO-U30TEPMUYECKOTO MOTEHIIUATIA 10
Macce BeIeCTBa MPU MOCTOSHHBIX 3HAYCHHSIX

».r
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V.T
V.S
PS5

36. 3aoanue
XUMHUYECKUH MOTEHIIMAI - 3TO YaCTHAs! MPOU3BOIHASI M30XOPHO-U30TEPMUUYECKOTO MOTEHIIMAJIA IO
Macce BEIeCTBA MPHU MOCTOSIHHBIX 3HAYEHHUAX

P,
Ay
V. r
FeNvi

37. 3a0anue
Cucrema, cocrosiias U3 [IUHKOBOM MIIACTUHBI, BOAHOTO pacTBopa HNOs3, my3bIpbKOB ra3oBoit
cmecu NO2 + N2O4 u Bo3ayxa HaJl pacTBOPOM, SIBJIIETCS

TpéxdazHon

4eThIpEXPa3HOM

nsaTUda3HON

nrectTugazHon

38. 3aoanue
KpuBasi, OTBEHaIOI[ast PABHOBECHIO TBEPJIOE TEIO <> JKUIKOCTh, Ha (ha3oBOM uarpamme BOJIBI
umeer dp/dt < 0, moromy uto

IPOLECC [UIABJIEHHS JIbJa SHIOTEPMUIECKHIT

TPOLIECC OTBEP/EBAHMS KHIKOI BOJIbI SK30TEPMUYECKUH

IUIOTHOCTD JIb/1a GOJIBIIIE TUIOTHOCTH BOJIbI

TLIOTHOCTB JIb/I2 MEHBIIE TUIOTHOCTH BOJIBI

ITonHBINM KOMIIIEKT TECTOBBIX 3aJlaHUI HAXOAUTCS HA Ka(bez[pe «HHOBAIMOHHEBIC MaTCpHaJbl
MMPUHTMCAUAUHAY CTPU»

HQ”M@Q IK3aMEeHauUOHHblLX ouemogs

Tpernii cemecTp

MUHHUCTEPCTBO OBPA30BAHUA U HAYKH POCCUMCKOM ®EJEPALIMU
(l)e,qepam;l-loe rocyjapCrB€éHHO€ aBTOHOMHO€ OﬁpaSOBaTe.)IbHoe yupexaceHue
BbICIIEro 06pa303al-m;l
«MOCKOBCKUM MOJIMTEXHUYECKUN YHUBEPCUTET»

IHonurpaguyeckuit HHCTUTYT
Kadenpa «HHOBaIIMOHHBIE MATEPUAIIBI IPUHTMEIHAWHTY CTPUID)
JuciuminHa «XHMHU4YeCKHe OCHOBBI TEXHOJIOTHM MOJUTIPaguyYecKoro M ynakoBOYHOIO

NPOM3BO/ICTBA
Hanpasnenue 29.03.03 — TexHosnorus noaurpadudeckoro U ynakoBOYHOTO MPOU3BOJICTBA
Kypc 2, rpynmna , bopma 0OyueHus1 ouHas

SK3AMEHAIIMOHHBIN BUJIET Ne 1
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1. JlucmepcHbIC CHCTEMBI U KX KOJTMYECTBEHHBIC XapaKTEPUCTHKH.
2. CegumeHTaIusl CyCIeH3UN. Y CIOBUS COONIOACHUS 3aKOHOB CEIUMCHTAIINH
(3axkoHoB CTOKCA).

3agaua 1.

N300pa3ute wu30TEepMBbI  aacopOiuu OyTaHOJda HAa AaKTUBHUPOBAHHOM yIJie B
koopaunarax 1/T" = f(1/C) nns nByx Temneparyp, eciu T2> Ti.

JlaiiTe HEOOXOAUMBIE MOSICHEHUS K TpaduKy.

3agayga 2.

Hanmumure ¢dopmyny MuLemIsl 305 XJopuja cepedpa, CTaOMIM3UPOBAHHOIO
pacTBopoM xJsopuna kanusa. M3ob0pasurte rpaduk manenus noreHuuana B JOC wu
OIpEeIeNINTE 3HAK JI3eTa-MOTeHIIHaNA.

yTBep)KI[eHO Ha 3aCCJaHnn Ka(be,[[pbl «HHOBAaITMOHHEIC MAaTEPHUANILI TPHHTMEIHANHIY CTPHIDY

« » poTokoi Ne 3aB. kadeapoit /A.I1. Konnparos /

80



