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Obs1acTh NpUMEHEHUS U HOPMATHUBHbBIE CCHUIKHU

Hactosmass mnporpamma yueOHOW JAWUCUMIUIMHBI YCTaHABIMBAE€T MHHHUMAJIbHBIC
TpeOOBaHMS K 3HAHUSAM U YMEHHUSM OOYYArOIIETOCS W OMPEENIeT CONepPKaHue U BUIBI
y4eOHBIX 3aHATHI U OTYETHOCTH.

[IporpaMma npeaHa3HaueHa AJis MPENoaBaTeNel, BEAyIUX JaHHYIO JUCIUILTUHY, U
oOyyaronuxcst HanpasyieHus noarotoBku 29.03.03 — «TexHonorust noaurpadguueckoro u
YIaKOBOYHOTO TPOM3BOJACTBA», W3YYAOIINX JAUCHUIIIMHY «XHUMHUYECKHE OCHOBBI
TEXHOJIOTHHU MOJIUTPA(PUUECKOTO U YIIAKOBOUHOT'O MPOU3BOJICTBAY.

[IporpamMma pa3paboTaHa B COOTBETCTBUH C:

o @enepallbHBIM  TOCYJapCTBEHHBIM  O0Opa3oBaTeNbHBIM  CTaHAAPTOM IO
HampaBieHuto moarotoBku 29.03.03 Texwuomoruss mnonurpaduyeckoro u
YIAaKOBOYHOI'O0 IMPOM3BOACTBA (YypOBEHb OakanaBpuara), YTBEP)KIECHHBIM
npukazoM MOH P® ot 22 cents6ps 2017 r. Ne 960;

e (Oo0pazoBatenbHoit nporpammoit 29.03.03 TexHosorus noaurpapuyeckoro u
yIaKOBOYHOI'0 MPOU3BOACTBA (YpOBEHb OakanaBpuara), Ipo(uiib MOATOTOBKU
— «/ln3aiiH ¥ TEXHOJIOTUH CO3/IaHUS BU3YAIIbHOI'O KOHTEHTAY;

e PaboynMm y4eOHBIM IJJAHOM YHHUBEpPCUTETa [0 HAINpPaBICHUIO TOATOTOBKH
29.03.03 Texuosoruss mOIUTPAPUIECKOTO U YHAKOBOYHOTO TIPOM3BOJCTBA
(ypoBeHb OakamaBpmarta), mpoduiab MOATOTOBKH — «JlM3alilH M TEXHOJOTHH
CO3/IaHUA BU3YaJbHOTO KOHTEHTa», To Hadana oOydenus 2024 r.

1. lesn v 3a1a4M OCBOEHHUS JTUCIUATIIIMHBI

K OCHOBHBIM IeJISIM OCBOCHHUS JUCIMIUIMHBI « XUMUYECKHE OCHOBBI TEXHOJIOTHH
MOJIUTPAPUICCKOTO U YITAKOBOYHOTO MTPOU3BOCTBAY CIIEAYET OTHECTH:

— dopMupoBaHre Yy  OOYyYalOIIMUXCSA  LEJIOCTHONO  €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS;

— U3y4YeHHE TEOPETUYECKUX OCHOB HEOPraHWYEeCKOM, oOIlel, OpraHuyeckowu,
(br3uIECKON U KOJJIOMAHOW XUMUH,

— (hOopMHUPOBAHKE HABBIKOB PA0OTHI C XUMHUUYECKUMHU BEIIECTBAMHU.

K ocHOBHBIM 3a1a4aM OCBOCHHS JUCITUIUTMHBI « XUMHUYECKHE OCHOBBI TEXHOJIOTHH
NOJUTPAPUIECKOTO U YITAKOBOYHOTO MTPOU3BOCTBAY CIIEAYET OTHECTH:

— OCBOCHHE OCHOBHBIX (DH3UKO-XMMHUYECKUX METOIOB aHAJIM3a BEIICCTB;

— (hopMHpPOBaHKUE HABBIKOB PA0OTHI CO CIIPABOYHON XUMHUYECKOH JINTEPATypOil;

— IPUMEHEHUE TEOPETUYCCKUX 3HAHWKW W TPAKTUYCCKUX HABBIKOB IS PEHICHUS
MPAKTHYCCKUX 3a7ad B Oyaymielt mpoecCHOHAbHOMN ACSTCIBHOCTH.

B nmpomecce wu3ydyeHHs AMCHUIUIMHBI «XUMHUYECKHE OCHOBBI  TE€XHOJIOTHH
HNOJIUTPAPUUYECKOTO U YITAKOBOYHOI'O MPOU3BOACTBA XHWMUUYECKHE OCHOBBI TEXHOJOTHHU
MOJIUTPAPUIYECKOTO U YIMAKOBOYHOTO IMPOMU3BOACTBAY» 3aKJIAJIBIBACTCA OOIICHAYYHBIN U
npodeccroHanbHbIil GyHAAMEHT, (GOPMHUPYIOTCS OCHOBHBIE TMPHUEMBI MO3HABATEIHHOM
JESITEIHHOCTH.



JIs TeXHOJIOTUYECKOTO U MPOEKTHOTO BHUJA JACSATEILHOCTH 3HAHHWE JUCHUILIUHBI
MO3BOJIIET OOOCHOBAHHO TOAXOJAWUTH K BBHINOJHEHUIO OJKCIEPUMEHTAIBHBIX U
71a00paTOPHBIX UCCIICIOBAHUM, TOATOTOBKE TEXHUUYECKUX OTYETOB.

2. Mecto nucuuniunbl B cTpykType OIl 6akanaBpuara

JlucuuIuinHa «»  OTHOCHUTCS K  MaTeMaTHYeCKMM W €CTECTBEHHOHAYYHBIM
JTUCHUIUIMHAM 00s3aTeIbHONM dYacTH yd4eOHOro IUIaHa OCHOBHOM 00pa30oBaTelIbHOM
IporpaMmbl OakanaBpuara.

Huctnmmmmaa b1.1.12.5 « XuMudeckne OCHOBBI TEXHOJIOTHH TOJHTpa@uIecKoro u
YIaKOBOYHOTO  TPOWM3BOJACTBA»  B3aWMOCBS3aHA JIOTHUECKHM H  COJEPKATEIHHO-
METOIMYECKH CO CICAYIOMNMH TUCITUTUTMHAMY U TipakTHKaMu yaeoHnoro miana OOIT:

B uwacmu 6noxa b1.1:

— «be3omacHoCTh KU3HEAEATETLHOCTIY,

— «Dwu3nka KOHICHCUPOBAHHOTO COCTOSHUSY,

— «OcHOBBI TOATPAPUIECKOTO U YITAKOBOYHOTO MTPOU3BOICTBAY,;

— «O0611ee MmaTepuagIoBeICHUECY;

B uacmu 6noxka b1.2:
— «TexHonoruu co3anus MPOyKIIMH TOJIUTPahUISCKUMH CTIOCOOaMM»;
— «MarepuanaoBeeHrue MOIUrPaduIECKOro U YIrakoBOYHOTO ITPOU3BOJICTBAY.

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS MO TUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOEHUSI 00pa30BaTeILHOM
MPorpaMmabl

B pe3ynbrare OCBOEHUS AUCHMIUIMHBI «XHMHYECKHE OCHOBBI TEXHOJIOTHH
NOJUrpauyeckoro U yMakoBOYHOI'O IPOM3BOJACTBA» y OOydYaromMXCsi (OPMUPYIOTCA
CJIeyIOIME KOMIIETEHIMH U JOJDKHBI ObITh JOCTUTHYTHI CIIEAYIOUIUE PEe3YJIbTaThl
o0yueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIETEHIINNI:

B pe3yabTarte ocBoOeHust

OO0IIeNH)KEHEPHBIE
3HaHUS, METOIbI
MaTeMaTH4eCKOro aHaIHu3a
Y MOJICTTUPOBAHHUS B
obnacTtu
npo¢eCCHOHATBHON
JEATeIILHOCTH

Kon oOpa3oBaTebHOM IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB
KOMIIETeHIMH | MporpaMMbl o0y4yarommiics o0y4eHUs MO TUCUMIIJIMHE
JT0JKeH 00,1a1aTh
CIOCOOHOCTBIO IPUMEHSATH | 3Hamb:
OIIK-1 €CTECTBEHHOHAYYHbIE U - METOJIbI U3MEPEHHS U 00PaOOTKH

AKCTIEPUMEHTAIBHBIX JaHHBIX
ymembn:

- 00pabaThIBaTh U MPEACTABISATh
IKCTICPUMEHTAIbHBIC TAHHBIE B BUJIE OTYETOB
enaoemy:

- CIOCOOHOCTBIO K CUCTEMATU3alH U 0000LICHUIO
pe3yIBTaTOB PabOTHI




4. CTpyKTYypa U cCoAepKaHUE TUCHHUILIHMHBI

OOmast TpyIOEMKOCTh AWCIUIUIMHBI COCTaBIAeT 9 3a4eTHBIX €IUHHUII, T.C.
324 akamemndeckux 4yaca (u3 HuX 144 yaca — caMocTosTeIbHAS paboTa 00yJaONTUXCS).

Paznensr gucruminHbl « XMMHUYECKHE OCHOBBI TEXHOJOTHUHU TMOMUTPAQUUECKOTO |
YIaKOBOYHOT'O MPOU3BOJICTBA» U3YYAIOTCS HA TIEPBOM M BTOPOM KypCax.

Ha mepBoM kypce B mepBOM ceMecTpe BBIJEIACTCS 3 3aUeTHbhIC eauHUIlbl, T.c. 108
aKaJeMuyeckux yaca (U3 Hux 36 yacoB — caMoCTOATENbHAas padoTa 00ydaroluxcs), BO
BTOPOM ceMecTpe — 3 3adeTHble eauHuilbl, T.e. 108 akagemuueckux yacoB (13 HUX 54
Jyaca — caMoCTosITeIbHas paboTa oOydatomiuxcs). Ha BTopoM Kypce B TpeTheM ceMecTpe
BhIZIeNsieTCs 3 3aueTHble enuHmIlbl, T.. 108 akamemmyeckux daca (u3 HuUX 54 yaca —
caMOCTOsATeNIbHasg padoTa 00yJaronmxcs),

IlepBbiii cemectp: nexkuun — 1,5 yaca B Hegento (24 yaca), 1abopatopHbie padOTHI —
3 yaca B Hezenmo (48 acoB), hopma KOHTPOJIS — 3a4eT.

Bropoii cemectp: nekmun — 1 gac B Hepento (18 wacor), mabopaTopHbie pabOTHI — 2
gaca B Heelto (36 yacoB), popMa KOHTPOJIS — 3a4eT.

Tpetuii cemectp: nexun — 1 yac B Henento (18 wacos), mabopaTopHbie pabOThl — 2
yaca B Hejzento (36 yacoB), popma KOHTPOJISI — IK3AMEH.

CTpykTypa W coOJAepXKaHUE AUCIUIUIMHBI «XUMHUYCCKHE OCHOBBI TEXHOJIOTHH
MOJIUTPAPUIECKOTO M YIAKOBOYHOTO IPOM3BOJCTBA» II0 CPOKaM M BHUIAM pPabOTHI
otrpaxensl B [Ipunoxenun 1.

Conep:xanue pa3aeaoB JUCHUIIUHBI

NEPBBLII CEMECTP

Pazgea 1. O01masi 1 HeOpraHuvYecKass XuMHUs

Tema 1. BBegenune. Kitaccbl XUMHUECKHX CO€IHHEHH

Mecto xumum B psagy (QyHIaMEHTAIBHBIX HayK. lIpenMer w 3amaym XUMWH.
Baxueiimue kinacchl ¥ HOMEHKIIATYpa HEOpraHM4ecKux BemecTB. [IpocTeie BemiecTna.
Cnoxuble BemecTBa. Oxcunbl. ['MAPOKCUIBI: OCHOBaHUS, KHUCIOTHI, aM(OTEepHbIC
rugpokcuabl. Conu. buHapHbie coeTMHEHUS.

Tema 2. CTpoeHune aToMa ¥ NEPUOAUYECCKUI 3aKOH

Crexuomerpuueckue 3akoHbl. COBPEMEHHOE COCTOSHHE aTOMHO-MOJEKYJISPHON
TEOPHUU. 3AKOHBI COXpaHEHHs. B3auMOCBSI3b MacChl U SHEPTHUU.

CocraB atomoB. KopryckyJisipHO-BOJTHOBOM Jyanu3M. YpaBHeHnue [lnanka. ['unoresa
ne  bpouna.  KBaHTOBOMExaHWYeckas  TEOpUsi  CTpoeHus  aroma. [IpuHnun
HeonpeneseHHocTh. BosHoBoe ypaBHeHne. KBanToBble uymcna. @opma TpaHUYHOU
IOBEPXHOCTH ICKTPOHHOM IJIOTHOCTH JUIA S-, P-, d- u f-aromMHBIX opOuTaneit. [TpuHIMTT
[Taynu. [IpaBuno XyHaa. DIEKTPOHHOE CTPOCHUE ATOMOB 3JIEMEHTOB.

Ilepnognuecknil 3akOH W Iepuoandeckas cucrema anemeHtoB .M. Menneneesa.
Crpykrypa 1 opMbl MEPUOTUYECKON CUCTEMBI U UX CBSI3b C DJIEKTPOHHBIM CTPOCHHEM
aToMOB. S-, P-, d- u f-snementsl. Ilepuoawueckne W HENEPUOJMYCCKHE CBOWCTBA
AJIEMEHTOB.

Tema 3. XumMnueckas CBfA3b



CrpoeHue u cBOMCTBa BellecTBa. Tumbl xumuueckoit cBs3u. KoBanenTHas (mosspHast
U HENoJIsipHas cBsi3b). OCHOBHBIE XapaKTEPUCTUKU KOBAJIEHTHOM CBSI3H.

Meron BanentHbix cBsizeil (MBC). Curma- um nu-cBsizu. ['mOpuamszanus aTOMHBIX
opOuTane.

Meron monekymsipabix opoutaneit (MO JIKAO). Ces3biBaroiiie U pa3pbIXJISIONIIe
MOJIEKYJISIpHBIE OpOUTANIN. DIEKTPOHHOE CTPOEHHUE JIBYXaTOMHBIX MOJIKYJI.

XapakTEpUCTUKHU B3aMMOJAECUCTBYIOINUX aTOMOB: IIOTEHIIMA NOHU3ALUHU, CPOACTBO K
3JIEKTPOHY, JJIEKTPOOTPULATENBHOCTh. MOHHAas CBSA3p Kak MPENENIbHBIM  Clly4yau
KOBAJICHTHOW MOJIIPHOM CBSI3H.

JIOHOpHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBSI3U.

Kommnekcuble coequHeHusl. TUMYHbIE KOMIUIEKCOOOPAa30BaTENH U JIMTraHbl. MOHO-
W TOJUJCHTATHBIC JIMTAHABl. XENaTHble KOMIUIEKCH. M30Mepuss KOMILIEKCHBIX
coenunenuit. Krnaccudukanums w  HOMEHKJIATypa  KOMIUIEKCHBIX — COEIMHEHMI.
Juccoupanysi KOMIUIEKCHBIX coequHeHHni. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOIO
noHa. [I[puMeHeHre KOMIUIEKCHBIX COCTMHEHUN.

Ilepexonubie MeTamwibl. Teopust KpUCTALUIMYECKOrO moyisl. HU3KOCIMHOBBIE W
BBICOKOCITUHOBBIE KOMIUIEKChl. DHEpPrus CTaOWIM3alUM KPUCTAJUIMYECKUM IIOJIEM.
Okpacka KOMIUIEKCOB.

Bonopoanass cBs3p. Metaminyeckast CBsA3b. ATpEraTHOE€ COCTOSIHUE — BEILECTBA:
TBEpHOE, KUAKOe, razoo0pasHoe. Kpucrtamnmueckoe u  amopdHOE COCTOSHUA.
Kpucramnueckue pemeTku U 3JIEMEHTApHbIE AYCUKU. XapaKTEpUCTUKU JIEMEHTAapPHOU
A4eUKU. THUIBI KPUCTAIUIOB TO BHUAY XHUMHUYECKOM CBA3M MEKIY CTPYKTYpPHBIMH
eaquHunaMu. JKuakne KpucTasuibl.

Tema 4. OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKUX PeaKIuii
JHepreTuKka M HamnpabJIeHHe XHMHYECKHUX Hnpoueccos. [[oHATHE O XMMHUYECKOU
TepMoinHaMuKe. TernoBble dPPEKThl XUMUYECKUX PeaKuid. IK30- U SHIOTEPMHUUECKUE
peakuuu. HanpaiieHre caMOnpor3BOJIBHOIO MPOTEKAHUS XUMHUECKUX PEAKIIHM.
XuMu4yeckasi KHHeTHKAa. XHMHYeCKoe paBHoBecue. CKOpPOCTb XHMHUYECKOU
peakuuy. 3aBUCUMOCTb CKOPOCTHM XWMHYECKOW PEAKUUMU OT KOHUEHTPALMH. 3aKOH
JICUCTBHS Macc.
3aBUCUMOCTh CKOPOCTH peakiuu oT Temneparypsl. [Ipasuno Bant-I'odda. Sueprus
aKTUBaLWUK Y paBHEHHE AppeHnyca. XMMUYECKUE PEAKLIUH B TE€TEPOr€HHBIX CUCTEMAX.
OOpatuMble U HEOOpaTHMbIE peakiu. XHUMHUYECKoe paBHOBecue. KoHcTaHTa
XUMHYECKOTro paBHOBecusA. CMelleHME XUMHUYECKOro paBHoBecus. IIpunnun Jle
[[TaTense. ['eTreporeHHOE paBHOBECHE.

Tema 5. PacTBopbI

MexaHu3M 00pa3oBaHUs pACTBOPOB U UX KIIACCHU(PUKALIHS.

Uctunnsie pactBopsl. OOmIMe cBoiicTBa pactBopoB. PactBopumocTh. CriocoObl
BBIPAKEHUS KOHLIEHTPALIUKA PACTBOPOB.

PacTBOPBI-31€KTPOIUTHI. DAEKTPOJIUTUYECKAS] JUCCOIMAIMS B BOJHBIX PACTBOpax.
CunbHble U cnabble B1eKTposuThl. KoOHCTaHTa W CTENeHb IUCCOIMAlMU CIaboro
AIEKTPOJIUTA.

3akoH pazbasnenuss OctBanpia. Teopus CHIBHBIX DJIEKTPOJMTOB. AKTUBHOCTh U
kodhdunreHT akTuBHOCTU. MoHHAas cuia pacTBopa.



HNonunoe npousseaenune Boasl. Bonopoansiin nokasarens pH. Pacuer pH cunbHbIX U
cnaObIx KUCIOT M ocHoBaHuil. Metonbl onpenenenuss pH. bydepnbie pacTBOpEIL.
I'maponus coneii. KoHcTanTa U cTenens rufpoausa. TpyTHOPaCTBOPUMBIE SJIEKTPOIUTHI.
PaBHOBecue ocanok — pactBop. IIpoussenenne pacTBOpUMOCTH.

Tema 6. OKHCAMTEJBHO-BOCCTAHOBHMTE/IbHbIC PeaKIHH. JJIEeKTPOXHUMHYECKHE
Npoueccol

OKHCIIUTENbHO-BOCCTAHOBUTEBHBIE peakiuu. CTeneHb OKHUCIeHMs. Baxneimne
OKHCJIUTEII U BOCCTAHOBUTEIH.

YpaBHeHue HepHcra. OKHCIIUTENPHO-BOCCTAHOBUTEIbHBIN IIOTEHIMAI.
Hanpasnenue nporexkanusi OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN.

ONEKTPOAHBIA MOTEeHUMan. PAnx HanpspkeHud. ['anpBaHWMYECKHE  DJIIEMEHTHI.
DIIEKTPOJABMXKYILAsL CHIIA. DIEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIN MPOLIECC.
DIIEKTPOIU3 BOAHBIX PACTBOPOB U PACIIIIABOB COJICH.

Pasznena 2. XuMus 3J1eMEeHTOB

Tema 1. Xumus S-3J1eMeHTOB

Bomopoa. Mecto Bomopoaa B mepuoauueckor cucreme. HM3otomsl BOgopona.
ATomMapHBIi M MOJIEKYJSApHBIM Bogopona. CrnocoObl monydeHus, Q(U3NUECKHe U
XAMUYECKHE cBOMCTBA Bogopoaa. [ mapuasl. Boma. [lepokcua Bogopona.

JJieMeHThI r1aBHOM moArpynnbl | rpynnsl. Illenouynsie meramisl. Baxueiimne
COCMHEHUS C BOJIOPOAOM, KUCIOpOoAOoM. OKCHJIbI, TEPOKCUJIBI U HAJIIEPOKCHU/IBI.

JuieMeHTHI riaBHoi nmoarpynnsl |l rpynnel. bepunnmii. Okcun, THIpPOKCUA, HX
CcBOMCTBA U moaydeHue. I maponus coner. Maruuit. [loydyenue u CBOMCTBa OKCHIA U
rugpokcuaa. lllenounozemenvHbie 35eMeHTHI. [lonydyeHue M CBOMCTBA OKCHJIOB U
TUAPOKCHUIOB KaJIbIIHUS, CTPOHIIUS U Oapusl.

Tema 2. Xumus p-371€MeHTOB

JuaeMeHThl TJaaBHoii  moarpynnbl VIl rpynmbl.  Tanorennl.  OOmias
XapaKTEepPUCTHKA TaIOT€HOB (HAaXOXKJIEHWE B MPHUPOJIe, CTPOCHHUE AaTOMOB, CTEIEHU
OKHUCJICHUS, METOJIbI TIOJNy4YeHHsI, (PU3NUECKHEe M XUMHUYECKHe CBOMCTBa). [Ipumenenue
MIPOCTHIX BEIIECTB U COSAMHEHUH TaJIOTCHOB.

DiieMeHTHl rJaBHO  moarpymmbl VI rpynmsl.  Xaabkorenbl. OOmias
XapaKTEepUCTHUKA XaJbKOT€HOB, AJUTOTpoMnus xanbkoreHoB. Kucnopoa. CtpoeHue aTroma u
MOJIEKYJIbI, ITOJIy4YEHUE U CBOWMCTBA KUCiopoaa. O30H, €ero nojydyeHue U OMOJornyecKas
posib. Cepa. CepoBoaoponHas KHCIIOTa, cyabpuabl. [lomydeHne u cBoWcTBa OKCHUIOB
cepbl. Kucnoponnsie kuciotsl cepbl. Cynbdarsl, ux cpoiicTBa. CeleH W TeIUTyp Kak
aHajoru cepsl. [IpakTrdeckoe mMpUMEHEHUE XaJIbKOTC€HOB U UX COCIUHCHUH.

DJIeMeHThbI [JIABHOM NOArpynnbl V rpynmnsl

OO6m1as xapakTepUCTUKA AIIEMEHTOB MOTPYIIIIHI.

A3or. Hutpuasl. buonorunueckas ponp azora. Comu ammonus. OKcuIpl a3oTa,
CTPOCHHE, MOJYYECHNE U XUMUUYECKHUE CBOMCTBA. A30THUCTasl KUCIIOTA, €€ OKUCIUTEIbHO-
BOCCTAaHOBHUTEIIbHAS aKTHBHOCTh. HUTPHUTHL. A30THAs KHCIIOTa, MOJIYYCHHE U CBOWMCTBA,
B3aMMOJICUCTBHE C MeTa/llaMu W HemeTaiiaMd. Hwutpatbl. A30THBIE ynoOpeHus.
[IpumeHeHure a30Ta U €ro COeTUHEHHM.



®ochop. Kpucrammueckue momudukanuu dochopa. Coemunenus ¢ocdopa c
MetaiaMud 1 Hemertauiamu. Oxcunbsl dochopa. DochopHble KHUCIOTHI, HX COJIU.
[Ipumenenue dochopa u ero coenuneHuit. CpaBHUTEIbHAS XapaKTEPUCTHKA
coeuHeHu a3oTa u ¢pochopa. DIEMEHTHI MOATPYIIIHI MBIIIbSIKA.

DJieMeHThI IJIaBHOM noarpynnsl |V rpynnsei

Yraepoa. @PopMbl CyHIECTBOBaHHUS IIPOCTOrO  BemecTtBa. Heopranuueckue
coenuHenust yraepoga. CmocoOHOCTh aTOMOB yriepoja o0Opa3oBBIBAThH IIEMHBIE U
UUKJINYECKUE CTPYKTYPHI.

Kpemunii. CoenuHeHuss ¢ KUCIOPOJOM U BOAOPOAOM. ['ajoreHusibl KpeMHHUs, UX
npuMeHeHne. KpeMHHeBble KUCIOTHI, UX coid. ['maponus cunukatoB. CUIMKAThl B
npupojie. [loHaTre o HeoOpraHM4eCcKux MnojaIuMepax.

JyieMeHThl moArpynnbl repmanusi. Onopo. Ceuner. OPU3NUYECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB U UX COCTUHEHUM.

DJieMeHThI rJIaBHoi noarpynnsl |11 rpynnei

Bop. DOnexktponnas cTpykTtypa aroma. CoenuHeHuss Oopa C  KHCIOPOJIOM,
rajoreHaMu, BOAOpOIoM. BopHbIE KMCIOTBI U UX COJIH.

AmroMmunui. CoelMHEHHs C TajJoreHaMH, KUciaopojaoM. OKCHA U THIAPOKCHU]
ATIOMUHMS, UX XUMHYecKHe cBoicTBa. Conu amoMuHus. ['uaponns conei almroMUHUA.

Hoarpynna reausi. bnaropogueie razsl. CoBpeMeHHasi XapaKTepUCTUKA 3JIEMEHTOB
NOATPYMIIBI.

Tema 3. Xumus d-3j1eMeHTOB

Xumus nepexoaHbIxX 3jieMeHTOB (d-2j1eMeHTOB). DHU3MUECKUE CBOWCTBA MPOCTHIX
BemecTB. CTeNeHW OKHUCIEHUS. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWMCTB IPOCTHIX
BEIIECTB M COEOUHEHHM B Iepuofax u Trpymnmax. llepexoaHele >3I€MEHTBHI Kak
KoMIuIeKcooOpa3zoBaTend. OO030p XUMUU MEPEXOAHBIX JJIEMEHTOB IO TpYIIaM.
IToarpynna ckanams. Iloarpynma turana m Banaaus. Iloarpynma xpoma. Iloarpynma
maprana. OneMeHTsl VIl rpynnel. OnemeHTHl HOArpynmbl MeAM U LUHKA.
PannoakTuBHbBIE 2JIEMEHTBI.

Pa3ngena 3. AHasuTHYeCKass XUMHUSA

Tema 1. KauecrBennwnlii anamu3. Kraccudpukamms wmerogoB anammza. Croco0
BBIMIOJHEHUS aHAJIUTUYeCKUX peakuuid. Kriaccuduxamus aHamTuTHUYECKHX pPEaKIHi.
JpoOHBI U CUCTEMHBIN aHanu3. Pa3zieneHue KaTHOHOB MU aHMOHOB HAa aHAJIUTHYECKUE
IPYIIIBI.

Tema 2. KosmyecTBeHHBIN aHaJu3. MeTOAbI KOJIUYECTBEHHOTO aHaIn3a. XUMUYCCKUE
METOJIbl aHAIN3a. TUTPUMETPUYECKUN METOJl aHadu3a. 3aKOH SKBHUBAJICHTHOCTH.
MeToabl yCTaHOBJEHHS TOYEK SKBUBAJICHTHOCTU. KHCIOTHO-OCHOBHOE TUTPOBAHUE.
Kpussie TuTpOBaHUS.

BTOPOM CEMECTP

Pazgen 1. OcHOBHbIC NOHATHS XHMHYECKHX IMPOLECCOB UM HX CBA3b C
TEXHOJIOTMYECKMMH MPOLeCcCaMu B NOJUTrpapuu



OCHOBBI XUMHUYECKHUX ITPOIIECCOB HA MPUMEPE OpraHudeckoi xumuu. [Ipumenenne
XUMUYECKUX MPOLECCOB C YYACTUEM OPTraHUYECKUX COECIMHEHUN B MOTUTpadUU.

Knaccudukanus coequHEeHUN MO CTPOCHUIO YTIEPOJHOTO cKenera (psiabl) U IO
(yHKIMOHAIBHBIM TpynmnaM (knaccel). IlpuumHBl MHOrOOOpa3ust OpraHMYECKHUX
COCIUHCHUMH.

Tunel XMMHUYECKMX CBSI3€M B COEAUMHEHUSAX: KOBAJIEHTHAas (MOJSApHAs U
HENOJIApHAsA), WOHHAs1 M KOOpPAWMHALUMOHHAS. OJEKTPOOTPULATEIBHOCTH aTOMOB U
WHIYKITMOHHBIN 2 (PEKT.

Tunel pa3zpsiBa KOBaJICHTHOW CBA3M (FE€TEPOIUTHUYECKUNA M TOMOJUTUYECKHIA) U
XapakTep oOOpa3ylluxcsi Mpu HTOM 4yactull (MOHBI W  panukansl). I[lonsTue
HYKJICOPWIbHBIX U 3JIEKTPOPUIBHBIX YACTHII.

Knaccudukanus XuMU4eCKUX peaklmil Mo XxapakTepy IpeBpalleHuid (3aMeleHus,
NPUCOEIMHEHNS, PACIICIUICHHUS, IEPErPYIITUPOBKH).

Pazgen 2. Yriaesogopoasl

Tema 1. HacbineHHbIE YIJI€BOAOPOABI (AJTKAHBI)

['oMonorudyeckuii psan MpeaenbHBIX YIieBoaopoaoB. [loHsTHe CTpyKTypHOU
U30MEPHUH.

[IpaBriia HOMEHKIJIATYphl alKaHOB. ODJIEKTPOHHOE CTPOECHHE METaHa, G-CBA3b U
MOHSITHE KOH(POPMAIIHIA.

®dusnueckue cBoMcTBa ajnkaHoB. CrocoObl ModydeHHs. XUMHUYECKHE CBOWMCTBA
QJKaHOB: PEAKIUMU paCUICIUICHUS U 3aMmelieHus. MexaHu3M peakluu paguKaibHOTO
3aMeIlIeHus 7151 aJIKaHOB.

[IpuMeHeHue aakaHoB B oiurpaduu.

Tema 2. ITHIIEHOBBbIE YIJI€BOAOPO/bI (AJIKEHbI)

I'omonmornueckuii psg. WM3omepuss mo TUIly YIVIEPOJHOIO CKEJETa W MO
MECTOIIOJIOKEHUIO IBOMHOM cBsi3u. HoMeHkiaTypa.

DNEeKTPOHHOE CTPOCHUE ITUJIEHA, TT-CBSI3b U PEAKIIMOHHAS! CIOCOOHOCTH aJIKEHOB.

Cnocobbl  monyuenus ankeHoB. IIpaBunio 3aiinieBa. dusnyeckue CBOKNCTBA.
XUMHAUYECKHE  CBOMCTBA  QJIKEHOB: PEAKUMHU  OKHUCJIEHHS, NPUCOCAUHEHUS U
MOJIUTIPUCOCTUHECHHSI. MeXaHnW3M peakIuu dJIEeKTPOUILHOTO TPUCOSTUHEHUS IS
ankeHoB. [IpaBmino  MapkoBHHKOBa. MeXaHuU3Mbl  peakUUW  IOJIUMEPU3ALUU
(panuKaIbHBINA U MOHHBIN).

[Tomy4yeHne NONIMAITUIIEHA, TOJUNPONUIIEHA U IPYTUX ONIUMEPOB. X mpuMeHeHune
B MOJIUTpauu U yIaKOBKeE.

/IneHoBbIE YIJI€BOAOPOAbI (AJIKAAHEHDbI)

JIneHOBBIE  YIJIEBOJOPOIbL: C  CONPSDKEHHBIMH, KyMYJIUPOBaHHbIMU U
W30JIMPOBAHHBIMU IBOMHBIMU CBSI3AMHU. OCOOCHHOCTU CTPOCHUSI COMPSKEHHBIX TUEHOB,
a3 deKT conpsKeHus.

Oco06eHHOCTH XUMHUYECKUX CBOMCTB COMPSsHKEHHBIX AUEHOB. [loyyeHne kayqykoB
u pe3uH. [Ipumenenue B noaurpaduu.

Tema 3. AueTujieHOBbIE YIJI€BOJAOPOABI (AJTKUHBbI)



['oMmomornuecku psg, mpaBuWila HOMEHKIATypbl. HM3oMmepuss 1o CTpOEHHUIO
YIJIEPOJHOIO CKEJIETa U M0 MECTOMOJIOKEHUIO KPATHOM CBA3H.

CniocoObl monydyeHus: ankuHOB. DU3UYECKHE CBOMCTBA. XHMMHYECKUE CBOMCTRBA!
peakiuuMu TPUCOEAVHEHHUS W UHUKIONPUCOCIAUHECHUSA, OKHUCICHUA W 3aMEIICHUS.
[lonydyenne mnoOJMBUHWIALIETATA, IIOJWBHHUIOBOIO  CIMPTA, IOJUBUHWIXJIOPHU/IA,
MOJIMAKPUIIOHUTPHIIA, OCH301a, XJIOPOIPEHOBOro Kayuyka. [IpumeHenne B moiaurpaduu
U IPyTUX 00JACTSX.

Tema 4. ApomaTH4ecKue yrieBoaopPo/bl (ApeHbl)

Knaccudukanuss apoMaTudeckux coeauHeHud. beH3on u  ocoOeHHOCTH ero
ANEKTPOHHOIrO cTpoeHusa. Kputepun apomarnuHoctu. M3omepuss U HOMEHKJIATypa
apEHOB.

Cnoco6s1 nosryyeHust. u3ndeckue CBONCTBA.

XHUMHUYECKHE CBOWCTBA apOMATHUECKUX YTJIEBOAOPOJOB: PEAKIUU OKHUCICHHS U
3aMELICHUS.

[IpaBuiia OpueHTalM B apOMATUYECKOM SIZIPE.

[IpumeHeHnne apoMaTUYECKUX yriIeBOAOPOIOB B MOIUTpaduu.

Pasnen 3. ®yHKIMOHAJIbHBIE IPOU3BOIHbIEC YIJIEBOI0PO/I0B

Tema 1. Cnuprtsel. Omnpenenenue kiacca. Krmaccudpukanus mno Tumy
yTJIEBOAOPOIHOIO paaukaia u rno konudectsy OH-rpymm. M3oMepust 1 HOMEHKIaTypa.

Crioco6s1 onmyuenusi. Ban-nep-BaanbcoBbl B3aUMOACHCTBHSI, BOJAOPOIHAS CBSI3b B
CIUPTaX U UX BIHMSHUE HA PU3NYECKHE CBOMCTBA.

XHUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, 0Opa30BaHUE MPOCTHIX U CIOXKHBIX
a¢upoB, peakiuu 3amenieHuss OH-rpyIibl, peakiyy OKUCICHHUS.

[IpuMeHeHre HACBIILIEHHBIX OJJHOATOMHBIX CIIUPTOB B MOJIUTPapUU.

HenacplleHnbie, MHOT0aTOMHBIE CITUPTHI. HeHAChIILIEHHBIE CIUPTHI, H30MEPUS
¥ HOMeHKaTtypa. KeTo-eHonbHas TayTomepus.

MHoroaToMHbIE€ CIIUPTHI, 0COOEHHOCTH XUMUYECKUX CBOUCTB. Mcnonb30Banue ass
HOJydyeHUs: MoNU3(UPOB, AQJKUIHBIX CMOJ, MOJIMypeTaHoB u jp. Ilpumenenue
yKa3aHHBIX [MOJIMMEPOB B MOJIUTpaduu B KaYECTBE CBA3YIOLIUX B COCTaBE KPACOK, KIIEEB,
pacTBOPUTENIEH U JIp.

Tema 2. ®eHosbl. OCHOBHBIC MPEICTABUTEIN OJIHO- 1 MHOTOATOMHBIX (DEHOJIOB.
CriocoObl ToNyYeHus 1 XMMHUYECKHUE CBOWCTBA. Vcmonp3oBaHue (DEHONIOB 7SI CHHTE3a
dbeHonopopManbACTUIHBIX  OJUTOMEPOB, KpacUTENeM W  NUTMEHTOB JU- U
TpUpEHUIMETAHOBOTO psasia. [[puMeHeHne dTUX COeAMHEHUI B TOUTpaduu.

Tema 3. Aabaeruabl M KeTOHbI (OKcocoennmHenus). OrnpeneneHue Kiacca.
N3omepus u HoMmeHknarypa. OCHOBHbIE CHOCOOBI TIOJYYEHHS OKCOCOEAMHEHUH
(TMOPOAM30M  JUTAIOTCHIPOU3BOJHBIX  YIJIEBOJOPOJAOB, OKHCJIEHHUEM  CIIMPTOB,
OUPOJIU30M COJIe KapOOHOBBIX KUCIIOT H JIp.).

XVWMUYECKHUE CBOWCTBA: PEAKIIMH OKHUCIICHHUS, MPUCOCIWHEHUS, KOHJEHCAIIHH,
3aMeIleHHs] 0-YTJIEPOIHOTO aToMa.

HeHnachbllieHHble 1 apOMaTUYECKHUE alTbJICTH/IBI M KETOHBI.



[IpuMeHeHue anbAETUIOB U KETOHOB B ToyMrpaduu B Ka4eCcTBE pacTBOPUTENEH, a
TaKKe JJIs TOJyYEHHUs KpacuTesie nu- U TpUu(PEeHUIMETaHOBOIO Psa, CBS3YIOIIUX B
COCTaBE MEYaTHBIX KPACOK U Jp.

Tema 4. KapoOonoBble kucjaorbl. Kiaccubukanus — (HachIIEHHBIE,
HEHACBIIIEHHbIE W apOMaTHYeCKHE; OJHO-, JABYX- W MHOTOOCHOBHBIEC), M30MEpUS U
HOMEHKJIaTypa.

CrocoObl  MOMy4YeHUs: OKHUCIHUTEIbHON JECTPYKIIMEH ajlKaHOB H  aJKEHOB,
OKHCJICHHEM MEPBUYHBIX CIIUPTOB U allbJIETUOB, TUIPOJIA30M TPUTATIOTCHIIPOU3BOIHBIX
yTJIEBOAOPO/IOB.

XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBa; 0Opa3oBaHUE CIOXKHBIX 3()UpPOB,
AQHTUPUIOB, aMHUJI0OB, HUTPUJIOB U Jip. [IpuMeHnenue ciioxHbIXx 3PupoB U noaudhupos B
nogurpaduu.

OTtaenbHbIE IpeACTaBUTENN 0.,3-HEHACBIIICHHBIX, apoMaTUYECKUX U
JIBYXOCHOBHBIX  KapOOHOBBIX  KucinoT. Homenkinarypa. CnocoObl  MOJy4YeHUS.
Oc00EHHOCTH CTPOCHUS U XUMUYECKHE CBOMCTBRA.

[Toy4yeHue noauMepoB Ha OCHOBE 0l,3-HEHACHIIIIEHHBIX KAPOOHOBBIX KUCIIOT.

Hcrnonb30BaHrEe HEHACHIIICHHBIX KUCIOT B (DOPMHBIX MpoIieccax u JIsl MOTyUYeHUs
JIAKOB U Kpacok Y @-0TBEpKIACHUS.

[IpuMeHeHne apoMaTHUYECKUX KapOOHOBBIX KUCJIOT B CHHTE3E IIACTU(PUKATOPOB,
noIUI(PUPOB, KPaCUTETCH.

Tema 5. ZKupbl n macaa. Onpenenenne kinacca. CoctaB U (pU3UUECKUE CBOMCTBA
KUPOB PACTUTENBHOTO (MACe) U >KUBOTHOT'O MTPOUCXO0KICHHUS.

[lenouHoil ruaApOIN3 KUPOB (MOTYUYEHUE MBLIIA).

Brichixatomiye 1 HeBbICBIXaroIIKMe Macia (HoaHoe uncio). ['uaporenusanus Macei.
MexaHn3M OKUCIUTENbHOM nonuMepu3anuu macen. Onubl U CUKKaTUBBIL.

[ToryyeHne CHUHTETMYECKUX OJU( MOAU(PUKALMEH aTKUIHBIX CMOJI MaciaMu
pacTuTenbHOro npoucxoxaeHus. [Ipumenenue B nonurpaduu.

Tema 6. YraeBoabl. Knaccudukanus. VicTouHuKH MOTy4YeHUS.

Crtpoenrne MoHOcaxapuaoB Ha mpumepe D-rimroko3sl u D-¢pykrossl. [ukmo-
nenHas tayromepus, Gopmyinsl Guimepa u Xeyopca.

XUMHUYECKHE CBOMCTBA MOHOCAXAPHUJIOB KaK MHOTOAQTOMHBIX albJETUI0- U KETO-
CIIUPTOB: 0Opa30BaHME MPOCTHIX U CIOXHBIX A(DUPOB, OKUCICHHUE M BOCCTAHOBJICHUE
(momyuyenue D-copbuta), oOpazoBaHue caxapatoB. [ TUKO3UHAS CBS3b.

BoccranaBnuBarompe M HEBOCCTaHaBJIMBaroIlIve aucaxapuabl. (OcoOeHHOCTH
TJIMKO3UHOU CBSI3U. XMMHUYECKUE CBOWCTBA.

[Tonucaxapuasl. Kpaxman. CTpoeHre MOJEKYJ, COCTaB, XUMUYECKUE CBOMCTBA U
OpUMEHEHUE B Tmoaurpaguu Kpaxmajia U MNPOAYKTOB €ro 4YacTUYHOIO THUIPOJIH3A
(IEKCTPUHOB).

[Hemwtrono3a. Crpoenne wosiekya. Duznueckue HM XUMHYECKHE CBOMCTBA.
[IpousBoaHbIC LEIUIIONO3BI: IMeoyHas 1eiutono3a, Na-KMILI; Hutpartsl, anerarsl u
KCAaHTOT'€HAThl LIEJUTI0NI03bl. X mpuMeHeHue B mojaurpaduu u ynakoBke.



Tema 7. A3sorcomepxkamue coeauHeHusi. HurpocoenuHeHus, HUTPUIIBL,
W30LIMAHAThl, AMUHOKHUCJIOTBL. DJIEKTPOHHOE CTPOCHUE HUTPOIPYIIIbI, W30LMAHATHOW,
HUTPUJIBHOM Y M30HUTPWIbHOU rpynn. HomeHkiarypa azorcoaepkammx CoOeIMHEHU M.

CrnocoObl  TOJIy4eHHS]  HUTPOCOCAMHEHWH, HUTPUIIOB, HM30HUTPUIOB U
W301[MaHATOB.

Oco0eHHOCTH XUMHUYECKHX CBOWCTB H301MaHaToOB. [lonydyeHune u mpuUMeHeHue
NOJUYpPETAaHOB HAa OCHOBE JBYX- M Oojiee- aTOMHBIX CIHPTOB M JIMU30LMAHATOB
(TonmyuneHauu3oIManaTa, MM eHIMETaH IMU301MaHaTa, TeCaMeTUIICHINN30I[MaHATA).

AMuHokucioTel. M3omepus u Homenknarypa. CrocoObl momyueHHs. DopMbl
cyliecTBOBaHMsl B 3aBUcUMOCTH OT pH cpeapl. OCOOEHHOCTH XMUMUYECKUX CBOWCTB
aMUHOKHCIOT. [lonydenue kanpona.

benku (mpoteuns! u nporeusbl). [lepBuuHas, BTOpUYHAS U TPETUYHAsL CTPYKTypa
OEJIKOB.

Amunbl. Onpenenenue. Kiaccudukanus amuuHoB. M3omepuss ©1 HOMEHKIATypa
aMUHOB.

DIEKTPOHHOE CTPOEHUE AMUHOTPYTIIBI.

Crioco6b1 MOJTy4EHUS aMHHOB: BOCCTaHOBJICHUE HUTPOCOETUHEHNH,
B3aUMOJICCTBUE CHUPTOB C AMMHUAKOM, AJIKWIMPOBAaHUE aMMHaKa WU aMHUHOB (peakius
l'odmana).

Pu3nyecKrue CBOMCTBA aMUHOB, BOJIOPOJHAS CBA3b B AMUHAX.

XUMUYECKHE CBOMCTBA AaMHUHOB: OCHOBHBIE CBOMCTBA, aJKWIMPOBAaHUE W
aUWIMPOBAaHHUE, B3aUMOJEWCTBUE C  Aa30TUCTOM  KHUCIOTOM  anu(aTUYEeCKUx M
apOMaTUYECKNX AMHUHOB, IIOJy4YeHHE TnonuamMuaoB. [IpuMeHeHue mnoamaMuaoB B
noygurpaduu.

Tema 8. /Imazo- m a3zocoeqmnHeHus. Coyin AMA30HUS: OIPEACIECHUE Kiacca.
[Tonydenue cosieid THAa30HUSL peaKUUEld IUa30THUPOBAHUS MEPBUYHBIX aPOMATUYECKHUX
aMHUHOB. Me€XaHU3M peaKkuu JUa30THPOBAHUSI.

XUMHUYECKHE CBOMCTBA cojieil nua3oHust ((HOToNu3, TUAPOIH3 U TEPMUUYECKOE
paznoxenue). IlpumeHenne coneil Ma30HUS B KONUPOBAIBHBIX  IpOIECCaXx.
JlnazoTunusi, CBEeTOUyBCTBUTEIIbHBIC CIIOU Ha OCHOBE O-HA()TOXHMHOHINA3HIOB.

Peaknmst a3zocodeTaHus W €€ MeEXaHH3M (DJIEKTPO(HIIBHOTO 3aMEIeHUs).
A3okpacutenu (OCHOBHBIE W KHUCIOTHBIE), a30MUTMEHTHl M KpacouHble Jaku. HMx
UCII0JIb30BAaHUE B MOJIUTPpaPUU.

Tema 9. MHorosiiepHbie ¥ reTepoOUUKJINYECKHE COCTUHCHUS

MHorosiiepHble apOMaTUYECKUE COEAUHEHNS C HEKOHJACHCHUPOBAHHBIMM SIAPAMMU:
rpynmsl nudenuna, udeHuameTana u TpueHnIMeTana.

MHorosiaepable  ApOMAaTHYECKHUE COCIWHEHUS C KOHIACHCHUPOBAHHBIMH SAPAMMU:
HadTanuy, antpaieH u ap. [IpaBuna opuentanuu B HadTaIuHOBOM siipe. OcOOEHHOCTH
XAMUYECKUX CBOMUCTB.

[lomyyeHne Ha  OCHOBE  MHOTOSIICPHBIX  APOMATHYECKUX  COCIMHEHUU
a30KpacuTeseil 1 MUTMEHTOB U KpacuTesel Au- U TpPU(PEHUIMETAHOBOTO PAIA.

HaceplienHble U apoMaTHYECKUE TEeTEPOLUKINYECKHEe COEIUHEHUs (MHppoI,
NUPUANH, TeTparuapodypan, THOGEH U 1Ip.).



[Ipumenenue B nonurpadpuu (pacTBOPUTENH, MUTMEHTHI IEYATHBIX KPACOK U Ip.).

Knaccudpukanuss opraHnvyecKux Kpacureseil U NMUTMEHTOB: MO XWMHUYECKOM
CTPYKTYpe (a30Kpacuteiu, A1u- U TpU(EHUIMETAaHOBOTO Psijia, aHTPAXUHOHOBBIE U JIP.) U
IO CHoco0y 3akKpeIuleHHWs Ha OKpalllMBA€MON IOBEPXHOCTH (TPSMBIE KpaCUTEINH,
a30M/IHbIE KPACUTEIM, PEaKTUBHbIE KpAacUTEIH, KyOOBBIE KpacUTENId, OCHOBHBIE W
KUCJIOTHBIE U JIp.).

TPETUMN CEMECTP

Paznen 1. OcHOBBI XUMH4Y€CKOH TEPMOAUHAMHUKH

OCHOBHBIC TTOHSTHS TEPMOJUHAMUKH: TEIJIOTa, paboTa, cucTeMa, KiacCupuKaIms
cBOMCTB cuctembl. [lepBoe Havano TepMoguHamMuku. PaboTa pa3iauyHBIX MPOIECCOB.
BuyTpeHnnsiss sHeprug. OHranblus. 3akoH l'ecca. 3aBUCMMOCTBH TemsIOBOro 3¢¢exTa
peakiuu ot Temmepatypsl. 3akoH Kupxrodda. PaBHoBecHbie mipoiieccsl. Bropoe Hauano
TepMOAMHAMHUKHA.  OHTponus.  CTaTUCTUYECKas  WHTEpOpeTanuss 2-TO  3aKOHa
TepMOAMHAMHUKHU. Tperbe Hawyano tepmoauHamuku. Iloctymar Ilnanka. Pacuer
abCcom0THOM sHTponuH. TepMoauHaMuyeckue NMoTeHnuansl. Dueprus ['muboca, sneprus
I'ensmronbua. KpuTepun caMONpoU3BOJIBHOTO NPOTEKAaHUS MPOLECCOB. XUMHUUYECKOE
paBHOBecue. M3oTrepMa XUMHUECKOW peakuuu. TepMOXMMHUYECKHME MPOLECCHl B
IPUHTMEAUANHAYCTPUH. TepMOXUMHUECKUI KpadT-TIPOLIeCcC MOTYUSHUS [EIUTI0I03bI.

Paznen 2. ®a30Bble pABHOBECHS M YUY€HHE 0 PaCTBOpPax

OTkpbITBIE cUCTEeMbl. XuMuueckuid mnoreHuuan. IlpaBuino a3z ['ubOca.
JlnarpamMmbl  COCTOSIHMS ~ OAHOKOMIIOHEHTHBIX CHUCTEM. YpaBHeHue Kiaysumyca-
Knaneitpona.  PactBopel.  CrnocoObl  BBIpOKEHUST  KOHLEHTPAIIMM  PacTBOpA.
JIByXKOMIIOHEHTHBIE CUCTEMBI U IMarpaMMbl UX COCTOAHUSA. 3akoH Payisa. MneanbHble u
peanbHble pacTBOphl. JlerydecTb. JleTydecTp pacTBOpUTENIEM U €€ 3HAYUMOCTb.
O0ymnuockonusi W Kpuockomnusa. Ocmoc. Ileperonka pacTBOpoB. A3€0TPONHBIE
pactBopbl. IloHsiTHE O JuarpamMmax IUIaBKOCTH. TepMmuueckuid aHanu3. Kpusbie
OXJIAXKJEHUS.  YBIKHSIOIIUE, CMBIBOYHBIE, KJIEEBBIE  PACTBOPbL,  PAcCTBOPHI
IJICHKOOOpa3oBareei. MeTainuecKue CIjIaBhl.

Paznen 3. PacTBOpBI 3J1€KTPOJIUTOB

Teopust amekTponutnueckoit auccoruainuu. Cnadple 3iekTponuThl. KoHcTaHTa
aucconuanuu. 3aKoH pazoasneHus OcTBanpaa. Teopusi CUIIbHBIX 3IEKTPOIUTOB. oHHas
cuia pactBopa. M3otonnyeckuili ko3gdunrent. TepMoauHaMuyeckass akTUBHOCTh. pH
pacTBOPOB CHIIBHBIX JJIEKTPOJWTOB. YIEIbHAS W MOJISIpHAsA SJIEKTPOMPOBOJHOCTH
pacTBOpPOB. 3aKOH HE3aBUCUMOCTH JBUXKECHHS HOHOB.

Paznen 4. Xumuueckasi KuneTuka. @oroxummnyeckue peakuuun. Karaams.

DneMeHTapHble PEaKMKM U 3JIEMEHTapHbIC CTAaUU CIOXKHBIX peakunid. OCHOBHOI
noctynaTr (GpopMaabHON KMHETUKH. CKOPOCTh XMMHUYECKOW peakuuu. AKTUBHUPOBAHHBIN
KOMIUIEKC. BinstHue teMneparypel Ha CKOPOCTh peakuuu. [lopsnok peakunu U MeTOAbI
€ro OMNpeNeNieHHs. OHTaIbNUA M DJHTponus akThuBauuu. lloHsATHE O KHHETHKE
paauKaIbHON moJuMepu3auuu (OCHOBHBIE CTaauu npouecca). [IpuHiun tuMuTHpyromen
cTtaauy. BnusiHue Temneparypsl Ha CKOPOCTb peakiuu. [ [puHIMI KBa3suCTauuoOHapHOCTH.



Kunertnka rereporeHHbIX peakiuil (Aud¢dy3uoHHOE TOPMOKEHUE, PABHOAOCTYMHAs
MOBEPXHOCTh, JINMUTUPYIOLIEE BEUIECTBO). [ eTeporeHHble XUMUYECKUE PEAKIIUU.

Pa3pea 5. lucnepcHbie CUCTEMbI

[Ipu3HaKu OUCHIEPCHBIX CHUCTEM: I€TEPOTEHHOCTh U AUCIEPCHOCTh. JucmepcHas
daza um aucnepcuonHas cpena. Kmaccuduxanus aucnepcHbix cucteMm. [Ipumenenue
JUCIEPCHBIX CHUCTEM — II€YaTHbIE KPACKH, CYCIIEH3UH, 30JM, 3MYJbCUU, PACTBOPHI
MIOJIMMEPOB U T.A.

Paznen 6. ®usnyeckass XMuMHUA MOBEPXHOCTHBIX ABJIEHUI

MexXMONeKyJIIpHblE CBA3M M NOBepXHOcTHasi d3Heprus. [loBepxHOCTHOE
HaTsoKeHHe. DaKkTophl, BIUSIONINE Ha TOBEPXHOCTHOE HATSDKEHUE. DKCIEPUMEHTANIbHbBIC
METO/1bI ONPEEICHHS TOBEPXHOCTHOIO HATSXKEHUS HA TPAHMIIE pa3jiesia )KUIKOCTh/Ta3.

Buapl u xapaktepucTuku aacopOuuu. AncopOuus Ha OJTHOPOIHONU MOBEPXHOCTH.
VYpaBuenue Jlenrmiopa. YpapHenue ['mO6ca. IloBepxHOCTHasi akTUBHOCTH. I[IpaBuio
HMrwoxkno-Tpaybe. VYpaBHenwe [IIHUImKOBCKOro. DKCIEPUMEHTAIBHOE  OMPEICIICHHE
reoMeTpuYecKux pasmepoB moliekyibsl [TAB. M3otepMmbl ancopOium Ha HEOAHOPOIHOM
noBepxHOCTH. Teopuu mnonumonekyispaoit aacopouuu Ilomsau u BOT. OcHoBHBIE
XapaKTEepPUCTUKU  aJICOPOEHTOB. AJicopOlMs Ha TpaHHIE PACTBOP-TBEPIOE TEIIO.
MomnekynspHas ancopOIus U3 pacTBOPOB, BIUSHUE TPUPOJIBI aICOPOEHTA, PACTBOPUTES
Y PaCTBOPEHHOTr'0 BeUIECTBA. AJCOPOIMS U3 PACTBOPOB IEKTPOJIUTOB.

CmauuBanue. YpaBHenue FOnra. Aparesus. Koresus. CBsi3p paOOThl aaresuu c
KpaeBbIM YIJIOM cMmadyuBaHus. ['uapodunuzanus u ruapodoOusanus MOBEPXHOCTH.
[IpakTyeckoe 3HauYeHHE aJre3Ud W CMAyuMBaHUS B MPUHTMEAUATEXHOJIOTHU —
n30upaTenbHOE CMayuMBaHWe OyMarn M IUIOCKUX (GopM  OQCeTHOW  meyaTu
YBIQXHSIONIUMU PACTBOPAMHU, KPACKaMH, KJIESIMH U JIaKaMHU.

Paznen 7. CBoiicTBa JUCNIEPCHBIX CHCTEM

HucniepcHble cucteMsl. [lonyueHne QUCrepCcHbIX CUCTEM Pa3IMYHBIMU METOJAMH.
OuncTtka TUCIEPCHBIX CUCTEM.

MoiekyapHO-KHHETHYECKME CBOWMCTBA JUCIEPCHBIX CHUCTEM: OpPOYHOBCKOE
JBUKEHUE, CEeIMMEHTALNS, 1 y3MOHHO-CEAMMEHTAITMOHHOE pPaBHOBECHE.
CennMeHTalMOHHAS YCTOWYMBOCTh. CeIMMEHTAIMOHHBIN aHAIU3 CYCIICH3U.

DOnexTpokuHeTndeckue siBeHuss. OOpa3oBaHHWE IBOWHOTO SJIEKTPUYECKOTO CIIOS
(A9C) na rpanuue pasznena dasz. Crpoenune JIIC.

ArperatiBHas YCTOMYMBOCTh M KOAryjsiliMsl JHUCHEPCHBIX cuctem. DakTtopel
arperaTuBHON YCTOWYMBOCTHU. ODJICKTPOJUTHAS KOATryJAlMs JUO(POOHBIX IUCHEPCHBIX
CHUCTEM, €€ OCHOBHBIE 3aKOHOMEPHOCTH.

Peonoruueckue  cBOWCTBa  JMCIEPCHBIX  cucTeM. Buael  aegopmanuu.
Peonornueckne wmopenu. Peonornueckne CBOMCTBA pPeEajbHBIX Tel. THKCOTpOMUSL.
Peornekcusi.

Paszgea 8. OTaenbHbIe KJIacChl AUCIIEPCHBIX CHCTEM
Knaccuduxanus u obmas xapakrepuctuka [IAB. Munennsapusie pactBopsl [1AB.
ComroOunu3anus.



MuUKporeTeporeHHble  CUCTEMBbI: AMYJIbCUM, CYCIEH3UH, TMOPOIIKH, TEHBI,
aspososit. OcobOble CBOMCTBA TUCTIEPCHBIX CHUCTEM. METO/bl MOJIyYeHH s, CTaOMIN3alluN
U pa3pylieHUsl.

PactBOpsI BeiIcOKOMONEKYIIApHBIX coearHerunit (BMC) u ux xapakTepucTHKU.
HabGyxanue u pactBopenue BMC. Hapymenue ycroriunBoctu pactsopoB BMC.

5. O6pa3oBaTesibHbIE TEXHOJOTHH

Meronuka mpernofaBaHus JAWCHUIUIMHBI «XHUMHYECKHE OCHOBBI TEXHOJIOTHH
NOJIUTPAPUUECKOTO U YITAKOBOYHOTO MPOU3BOJICTBA» U peau3alus KOMIIETEHTHOCTHOTO
MOJIX0/Ia B W3JIOKEHUM W BOCIPHUATHM MaTepuaja MpeayCMaTpUBAET HCIOJIb30BAHHE
CIENYIOUX  AaKTUBHBIX W  HMHTEPAKTHUBHBIX (OpPM  MPOBEACHUS  TI'PYIIOBBIX,
WHIVBUYaIbHBIX, AYJUTOPHBIX 3aHATUNA B COYETAHWH C BHEAYIUTOPHON pPabOTOM C
1eNTbI0 (HOPMUPOBAHUS M PA3BUTHS TPO()ECCHOHATBLHBIX HABBIKOB 00YUYaOIIUXCS:

® [I0JIFOTOBKA K BBIMIOJIHEHUIO JIA0OPATOPHBIX pabOT B 1a00OpaTOPHUsX BY3a;
e oOpraHu3amnys W MPOBEJACHUE TEKYIIETO KOHTPOJISI 3HAHWK OOydYaroIuxcs B
dopMe 0TaHKOBOTO U (HJIM) KOMITBIOTEPHOTO TECTUPOBAHMS,
® [IOATrOTOBKA K KOHTPOJIbHBIM Pa00TaM U UX BBINOJIHEHUE B Ay IUTOPUSIX BY3a;
® [IOATOTOBKA U MPOBEIACHUE MTPOMEKYTOUYHOTO KOHTPOJIS 3HAHUHN 00yJaronIuXcst
B (popMe 3ayeTa/sK3aMeHa.
3aHATHUS JIEKITMOHHOTO THITA COCTaBIAIOT 33% 0T 00beMa KOHTAKTHOUN pabOTHI.

6. OueHo4HbIe cpeacTBA /sl TEKYLIEro KOHTPOJIsSI YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTalMy [0 UTOraM OCBOEHUS JUCHUIJIMHBI U Y4eOHO-MeTOINYeCKoe
o0ecreyeHne CaMOCTOSATEILHON Pad0OTHI 00Y4AIOIIMXCSI

B mporecce o00ydeHHss HUCMOJB3YIOTCS  CHEAYIOIIUME  OLEHOYHBIE  (DOPMBI
CaMOCTOATENbHON Pa0OThl O0YYaIOIIMUXCS, OLEHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUHBIX aTTECTAIUH:

— TOATOTOBKA K BBIMOJHEHUIO JTaOOPATOPHBIX PadOT U UX 3aIlUTa;
— KOHTPOJIbHBIE BONPOCHI U 3aaHus B (opme OIaHKOBOTO M (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS /111 KOHTPOJISI OCBOCHUSI 00YHAIOITUMUCS PA3/IEIOB TUCHUIIIUHBI.

OneHoYHBIE CpE/ICTBAa TEKYIIETO KOHTPOJS YCIIEBAEMOCTH MPUBEIEHBI B pasfele
¢dboH/Ta OIIEHOYHBIX CPEJICTB.

OOpa3ibl TECTOBBIX 3aJaHUI, KOHTPOJbHBIX BOMPOCOB U 3aJaHUN NJISl MPOBENCHUS
TEKYIIET0 W MPOMEKYTOUYHOTO KOHTPOJIS, IK3aMEHAIMOHHBIX OWIIETOB, MPUBEICHBI B
NPUIIOKEHUH 3.



6.1. ®oH/1 O1LIEHOYHBIX CPEJCTB JIA MPOBeIeHUs MPOMEKYTOUHON aTTeCTAlNU
00y4aIuxcs no JUCUUIJINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TAaNOB UX (OPMHUPOBAHMS B
npouecce 0CBOCHHUS 00pPa30BaTeJIbHOI NPOrpaMMBbl

B pesynbrare OCBOCHUSA JUCLHUILIMHBI

(Monynst) (opMupyrOTCS  Cleayrolue

KOMITIETEHIIUN:
Kon B pe3yabTare ocBoeHUs1 00pa30BaTeILHON NPOrpPaMMbl 00y4aKOIIHACS
KOMIIeTeHIIUM J0JI5KeH 00J1a/1aTh
OIlK-1 CIIOCOOHOCTBIO TNPHUMEHATHh E€CTECTBEHHOHAYYHbIE U  OOIICHH)KEHEPHbIE

po(heCcCHOHATTLHOM e TEIIbHOCTH

3HaHUA, MCTOAbl MATCMATHYCCKOI'0 aHaliuda W MOICIUPOBAHUA B obmacTtu

B npouecce ocBoeHusi 00pa3oBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHLUU, B TOM

qucCJI€ HUX OTACIBHBIC KOMIIOHCHTHI, (bOpMI/IpyIOTCH ITIODTAITHO B XOJC OCBOCHUA

06y‘laI-OHII/IMI/IC$I AUCIHUITIINH (MO}Iy.TIeI\/’I), ITPAKTHUK B COOTBCTCTBHU C y‘I€6HBIM IIJIaHOM H

KaJleHJapHbIM TpauKoM yueOHOTro mporecca.

6.1.2. Onucanue noka3sareJieid 1 KPpUTEpHeB OLICHMBAHNS KOMIIETEHIIUIA,
(opmMupyeMbIX 10 UTOraM OCBOCHUS TUCUMILIMHBI, ONMMCAHUE IIKAJ OLCHUBAHMS

ITokazarenem OLICHUBAHUA KOMHCT@HHI/Iﬁ Ha PAa3IMYHBIX JTallaX HUX q)OpMI/IpOBaHI/IH
ABJIICTCA  OOCTHIKCHUC O6y‘{aI-OHII/IMI/ICH IIAHUPYCMBIX PE3YJIbTATOB 06y‘IGHI/IH I10

JTUCHUIUIUHE (MOJYJIIO).

IToka3aTenn

Kputepuu oueHnBanus

2

3

4

5

OIIK-1.

CrrocoOHOCTh INPUMCHATE CCTCCTBCHHOHAYYHBIC U O6IlIeI/IH)KeHepHBIe 3HaHusA, MCETObI

MAaTCMAaTH4YCCKOI'0 aHajin3a U MOJACIIMPOBAHUS B obnactu HpO(l)eCCHOHaHBHOfI ACATCIIbHOCTH

3HATh:
METOIBI
HU3MEpEHUS U
00paboTKH
JKCIIEPUMEHTAJIbH
BIX JIAHHBIX

OOyuaromuiics
JEMOHCTPUPYET
[IOJIHOE OTCYTCTBUE
WA
HEIOCTATOYHOC
COOTBETCTBHEC
CIEAYIOIIUX
3HAHUM: METOJIOB
WU3MEpPEHUs U
00paboTKH
AKCTIEPUMEHTATBHBI
X JIAaHHBIX

OOyuaromuiics
JIEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE
CIEAYIOLUX 3HAHUM:
METO/IOB U3MEPEHHUS U
00paboTKu
3KCIIEPUMEHTAIbHBIX
JTAaHHBIX.

HomyckaroTcst
3HAYUTEIHHBIC OIIHOKH,
TIPOSIBIISICTCSI
HEJOCTATOYHOCTh
3HAHMM, 10 pay

OOyuaromuiics
JIEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBHE
CIEAYIOLINX 3HAHUM:
METOJIOB U3MEPEHUS
1 00paboTKH
IKCIEPUMEHTAIBHBIX
JTAHHBIX.
Honyckarorcs
HE3HAYUTCIBbHBIC
OIINOKH,
HETOYHOCTH,

OO0yuaromuiics
JIEMOHCTPHPYET
TIOJTHOE
COOTBETCTBHE
CIICTYFOIIUX
3HaHUI: METO0B
A3MEpEHUs ’
00paboTKu
AKCIIEPUMEHTAIBH
BbIX JAaHHBIX.
CBoOomHO
orepupyeT
PUOOPETCHHBIMU




roKa3arejeH, 3aTPYIHECHUS MTPH 3HAHHUSIMU
oOyJaromuiics aHAJTUTUYECKUX
HCIBITHIBAET oreparusIx
3HAYUTCIJIbHBIC
3aTPyAHEHUS IIPU
OTIEpUPOBAHUH
3HAHWSMU TIPU UX
MEPEHOCE HA HOBHIC
CUTyalluu
yMeEThb: Obyuaromuiics He | OOyuarommiics OO0yyaromuiics OO0yuaromuiics
00pabarteIBaTh yMeeT WA B JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
MIPEJICTABIISIT HEIOCTATOYHOMN HEIOJHOE COOTBETCTBHE | YACTHUHOE MMOJHOE
SKCIEPUMEHTAIBH | CTEIICHU yMEEeT CIEYFOIINX YMCHHIA: COOTBETCTBHE COOTBETCTBHE
bI€ TaHHBIE B BUAE | 00pabareBaTh 1 00pabaTrIBaTh U CIEAYIOINX YMEHUN: | CIEAYIOIINX
OTYETOB MPEICTABIATh MPEJICTABIATh 00pabaThIBaTh U YMCHHIA:
AKCIEPUMEHTABHEI | SKCIIEPUMEHTAIbHBIS MPEJICTABIAT o0OpabaThIBaTh U
€ JJaHHBIE B BUE JTAaHHBIE B BUJIC OTYETOB. | JKCIIEPUMEHTANbHBIE | TPEACTABISAThH
OTYETOB Jomyckarotcst JIAHHBIE B BUJIE 3KCIIEPUMEHTAJIbH
3HAYUTCIJIbHBIC OIHI/I6KI/I, OTYCTOB. YMCHI/I}I bIC IAaHHBIC B BUJIC
MPOSIBIISIETCS OCBO€EHBI, HO OTYETOB.
HEJOCTAaTOYHOCTh JIOTTYCKAIOTCS CBoboaHO
YMEHUH, 110 pALY HE3HAYUTEIIbHEIE OoIepupyer
MoKa3aTeseH, OIITHOKH, MIPUOOPETECHHBIMU
oOydJarommiics HETOYHOCTH, YMEHUSAMU,
HCIBITHIBAET 3aTpyAHECHHS TTPH TIPUMEHSIET UX B
3HAYUTEIHHEIE aHAIUTHYECKUX CUTYaIUsIX
3aTPYJHCHHUS [TPH orneparusx, IepeHoce | MOBBIIICHHOMN
OTIEpUPOBAHUH YMEHUH Ha HOBBIC, CII0KHOCTH
YMCHI/IHMI/I HpI/I nux HeCTaHI[apTHBIe
MEPEeHOCE HA HOBhIE CUTYyaIluu
CUTYyalluH
BJIAJIETh: OOyuaromuiics e | OOyuaromuiics Biaageer | OOydarouics OO0yuatomuiics B

CIIOCOOHOCTBIO K
CHCTEMATHU3AIUU U
00001IEHHUIO
pe3yJIbTaTOB
paboThI

BIIAJICET WU B
HEIOCTAaTOYHOMI
CTENEHH BIAJEET
CITOCOOHOCTERIO K
CHCTEMATHU3ALUH U
000011IEHHIO
pe3yIbTaTOB
paboThI

CIIOCOOHOCTBIO K
CHUCTEMATU3AIUH U
0000I1IEeHUIO
pe3yiIbpTaToB paboTHI B
HEIOJIHOM 00hEME,
JIOITY CKAIOTCSI
3HAYUTENHHBIE OIINOKH,
MIPOSIBJIETCS
HEI0CTATOYHOCTh
BJIaJICHHS HABBIKAMHU T10
pAnly mokaszaTeseH,
oOyJaromuiics
HCTIBITHIBACT
3HAYUTCIIBHBIC
3aTPyAHEHHUS IIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CHTYaIUIX

YaCTUYHO BJIaJI€eT
CIIOCOOHOCTERIO K
CHCTEMaTU3aluU U
000011IeHHIO
pe3ysibTaToB PaboTHI,
HaBBIKA OCBOCHEI, HO
JTOTTY CKarOTCs
HE3HAYNTEIbHBIC
OIITHOKH,
HETOYHOCTH,
3aTpyAHECHUS TIPU
AHATNTHYECKUX
orepanusx, mepeHoce
YMEHUI Ha HOBBIE,
HECTaHIaPTHBIC
CUTYaIluu

ITOJTHOM 00BEME
BIIaJIEET
CIIOCOOHOCTBIO K
CHCTEMATHU3ALNNA U
00001IEHHIO
pe3yJIbTaTOB
paboTHI,
CBOOOIHO
MIPUMEHSICT
[TOJTyYCHHBIC
HaBEIKU B
CUTYyaIusIX
HOBBIIIICHHOMH
CII0’KHOCTH

[xaner OLOCHHBAHUS PC3YJIbTATOB HpOMC)KYTO‘IHOﬁ aTTCCTAallMd U UX OIIMCAaHUC!:

®opMa NPOMEKYTOUHOI aTTeCTALIMU B IEPBOM H BTOPOM CeMecTpax: 3ayeT.




[IpomexxyTouHast arrectauus oOywaromuxcsi B (opme 3adeTa MPOBOAMUTCS IO
pe3yibTaTaM BBIMOJIHEHUSI BCEX BUAOB y4eOHOH pabOThI, MPeyCMOTPEHHBIX y4€OHbIM
IUTAHOM MO JAHHOW JUCUUIUIMHE, MPU 3TOM YUYHUTHIBAIOTCA PE3YyJIbTAaThl TEKYIEro
KOHTpOJI yCIIEBAEMOCTH B TeueHHe ceMmecTpa. OIleHKa CTENEeHU JIOCTHXKEHUS
00Oy4arolMMUCS TJIAaHUPYEMBIX PE3yJIbTaTOB OOYyYEHHs MO JAUCLUIUIMHE IPOBOAUTCA
[IPENoJaBaTeaeM, BEAYIUM 3aHATHS 110 JUCLUILNIMHE METOJIOM 3KCIEPTHON oueHKu. 11o
UTOraM MPOMEKYTOYHOM aTTECTALUU MO JUCLMIUINHE BBICTABIISECTCA OLEHKA «3a4TECHO»
WIH «HE 3a4TEHOM.

K npomexxyTouHOI aTTecTanuu JOMyCKalTCA TOIbKO 00yUYalOIUeCs], BHITIOTHUBIINE
BCE BUbI YU€OHOU pabOThl, IPEeLyCMOTPEHHbIE pabodeld MpOrpaMMonl MO AUCIUIUIMHE
«XUMUYECKHUE OCHOBBI TEXHOJIOTMH MOJUTPAPUUECKOro U YIIAKOBOUYHOI'O TPOU3BOCTBAY
(MpOILIK MPOMEKYTOUHBII KOHTPOJIb, BBIMOIHWIHA JAOOpAaTOPHBIE pabOThI).

IlIkana
ouerHueanusn

Onucanue

BrimotHeHBl Bce BUIBI Y4eOHOW paboOTHI, MPETyCMOTPEHHBIC
y4eOHBIM 1aHOM. OOyYaromuiicss JEMOHCTPUPYET COOTBETCTBUE
3HAHUW, YMEHUN, HaBBIKOB, NPUBEJCHHBIM B  TaOIUIAaX
MoKa3aTene, Oonepupyer MPUOOPETCHHBIMU 3HAHUSMU,
3a4TE€HO | YMEHMSIMM, HaBbIKAMU, IPUMEHSIET UX B CUTYalMsIX MOBBIILICHHON
CIOXKHOCTU. [Ipu 3TOM MOTYT OBITH JOMYIIEHb HE3HAYUTEILHbIC
OMMUOKH, HETOYHOCTH, 3aTPYJHCHHS TPH AHAIUTHYECKUX
onepanusx, MNEepeHOCe 3HAHMKW W yYMEHHM Ha  HOBBIC,
HECTaHIaPTHBIC CUTYALUH.

He BoimonneH oauH win Oojee BUIOB Yy4eOHOM paboOTHI,
PEAYCMOTPEHHBIX y4eOHBIM IUIQHOM. OO6yuaronuiics
JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWUM, YMEHUH,
HABBIKOB, IIPUBEJICHHBIM B TaOIHIIAX TOKa3aTeleH, JOIMyCKalTCs
3HAYMTEIIbHBIC OMIMOKH, TPOSBISCTCS OTCYTCTBUE 3HAHUM,
YMEHUW, HaBBIKOB 10 POy TMOKa3aTelei, oO0ydaromunics
WCIIBITHIBACT 3HAYMTENbHBIE 3aTPyJHCHHUS] TPU ONEPUPOBAHUU
3HAHUSMH M YMCHUSMH TIPH MX IIEPEHOCE Ha HOBBIC CUTYAIlHH.

He 3aureno

(I)opMa HpOMeH(yTOqHOﬁ aTTeCTAllMH B TPEThEM CEMECTpPE:. IK3aMEH

[IpomexyTouHass arrtectanus oOydarommxcs B ¢GopMme 3K3aMeHa MPOBOAUTCS IO
pe3yJibTaTaM BBIMIOJIHEHUSI BCEX BUJIOB YUEOHOM pabOThI, MPEIyCMOTPEHHBIX yUEOHBIM
IJIAHOM 1O JAHHOW JUCHUIUIMHE (MOAYJI0), MPU 3TOM YYHMTHIBAIOTCS PE3yJIbTaThl
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH B TeueHUe ceMecTpa. OLeHKa CTENEeHU JOCTUKECHUS
00yYaromMUMHUCs TUIAHUPYEMBIX PE3yJbTaTOB OOYyYEHUS IO JAUCIUILIMHE (MOJIYJIIO)
IIPOBOJMTCS TIperoaaBareyieM, BeAyIIUM 3aHATHS 1O JUCIHUIUIMHE (MOAYJII0) METOJIOM
AKCIIEPTHOU OLICHKHU



[To uroram MpoMeEKYTOYHOW aTTECTAIIUHU IO JUCIHUIUIMHE (MOJIYIIO) BBICTABIIACTCS
OIICHKA «OTIUYHO», «XOPOIII0», KyIOBICTBOPUTEIHLHO» HIIN «HEYIOBICTBOPUTEIHLHOY.

K mpoMexyTouHO# aTTecTaluu JTOMyCKalTCs TOJBKO 00yJaroIIUecs, BHITOJTHUBIIIHEC
BCC BHUBI YU4COHOW pabOThI, IPETYyCMOTPECHHBIC pabodel MpOrpaMMON 0 JUCITUILUIHHE
«XUMHUYECKHE  OCHOBBI  TEXHOJIOTHH  MOJUTpaPUYecKoro ©W  YIaKOBOYHOTO
IIPOM3BOJICTBAY. TMPOIUIM IPOMEKYTOUHBIH KOHTPOJIb, BBIIOTHWIN W 3aIIUTHIH
nabopaTtopHbie paboTHI.

JK3aMeH MPOBOAUTCA B MMCbMEHHOM BH/IE.

IIIkana omeHNBAHUSA Onucanne

BremonHens! Bce BHIBI y4eOHOW pPabOTHI, MPeryCMOTPEHHBIE yYeOHBIM
wiaHoM. OOydJaromuiicss 1eMOHCTPUPYET IMOJTHOE COOTBETCTBHE 3HAHMH,
OTtnuuHO YMEHUH, HaBBIKOB IOKa3aTesisIM, MPHUBEICHHBIM B TabiHLaX, cBOOOIHO
omepupyeT NpUOOPETEHHBIMU  3HAHUSAMH, YMEHHSAMH, HaBBIKAMH,
MMPUMCHSCT UX B CUTyallusIX MOBBIIIIEHHON CI0KHOCTH

BeimonHensl Bce BUABI yuyeOHOW pabOTHI, MPEeoyCMOTPEHHBIE Y4eOHBIM
wranoM.  OOydJaromuiicss JeMOHCTPUPYET YacTHYHOE COOTBETCTBHE
3HaHWH, YMEHUH, HaBBIKOB IIOKa3aTeNsM, NPUBEACHHBIM B TaOIHIAX,
omepupyer NpPUOOPETEHHBIMU  3HAHUSMH, YMCHHSAMH, HAaBBIKAMH,
NPUMEHSIET UX B OPYruX cuTyauusx. IIpm 3ToM MOTryT OBITH AOMYyIIEHBI
HE3HAYHUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS TP aHATUTHIECKHUX
omepanusax, MepeHoce 3HaHWW M YMEHHM Ha HOBbIE, HECTaHJAPTHBIC
CUTYyaluu

Xoporiio

BrimonHensl Bce BUABI yueOHOW pabOTHI, MPEayCMOTPEHHBIE Y4eOHBIM
rtaHoM. O0y4aroNiicsl AEMOHCTPUPYET HEIIOJIHOE COOTBETCTBUE 3HAHUM,
YMCEHUH, HaBBIKOB I0Ka3aTeIsIM, NPUBEIEHHbIM B TaOmuunax. IIpu stom
MOTYT OBITh  JONYIIEHBl 3HAYUTENbHBIE  OIIMOKH, HETOYHOCTH,
3aTpy[HEHHs [pPU AHAIUTHYECKUX OIEpalusax, IEpPEeHOCe 3HAaHUU U
YMEHHUH Ha HOBBIE CUTYallul

y,IlOBJ'IeTBOpI/ITCIIbHO

He BemmomHen oauH wiam  Oonmee  BUIOB — ydyeOHOW — paboOTHI,
IPEAyCMOTPEHHbIX y4eOHBIM IUTaHOM. OOy4YarolMHCS AEMOHCTPUPYET
HETIOJIHOE COOTBETCTBHE 3HAHUI, YMEHHH, HABBIKOB II0Ka3aTEJIsIM,
NpUBEACHHBIM B TaOJIWIax, IOMyCKAaIOTCS 3HAYMTENbHBIE OIINOKH,
MPOSABISETCS  OTCYTCTBME 3HaHUM, YMEHMH, HaBBIKOB IO DIy
HoKasaresiell, oOy4aroluiics HCIBITHIBACT 3HAYUTEIbHbIE 3aTPyIHEHUS
NP ONEPUPOBAHNUY 3HAHUAMU M YMEHHUSMH TPU UX MEPEHOCE Ha HOBBIC
CUTYaIluN

HeynosnerBopurensHo

@oHBI OLIEHOYHBIX CPECTB MpecTaBieHbl B [Ipunoxennn 2.

7. YueOHO-MeTOAnYeCKOe U HHPOPMAILIMOHHOE O0ecneYeHne AU CHUTIIUHbI

IlepBblii ceMecTp

a) OCHOBHAas JiMTeparypa:



1. Axwmeros, H.C. O0Ouias u Heopranmieckasi XuMusi: yueOHUK [ DJIEKTPOHHBIH
pecypc] / H.C. AxmetoB. — 9-e uzn., crep. — OnektpoH. naH. —CII6.: Jlans, 2018. —
744 c. — URL.: https://e.lanbook.com/book/107904

2. Axwmetos, H.C. JIaGopaTropHble U CEMUHAPCKUE 3aHATHUS IO 00IIeH U

HeopraHudyeckoi xumud. [DnekTpoHHslil pecype] / H.C. AxmeroB, M.K. A3u3oBa,
JL.U. banpeiruna. — nektpoH. aad. — CII6.: Jlans, 2014. — 368 ¢. — URL:

https://e.lanbook.com/book/50685
3. TI'munaka, H.JI. O0mias xumMusi: yueOHHK J1sl 6aKaaaBpOB HEXUM. CIIEIl. BBICIII.

yue0. 3aBenenuii / H.JL. I'nunka; nox pex. n-pa gpapm. HaykK, I-pa nel. HayK, npod.
B.A. TlonikoBa, 1-pa xum. Hayk, ipod. A.B. babkosa. — 18-¢ u3z., nepepal. u a01.; B
nep. — M.: FOpaiit, 2012. — 898 c.

4. Xumws: 1a00opatopHbie pabOThl U PYKOBOJCTBO JUIsl CAMOCTOSTEILHOM pabOTHI IO
coen.: 261202.65, 150601.65, 261201.65. U.1 / M-Bo oOpa3zoBanus u Hayku P®;
MI'VII; coct.: U.B. bypt, A.M. lllanoBanos. —-M.: MI'VII, 2010. — 106 c.

0) 10MOJIHUTEILHAS JIUTEPATypa:

1. Mudraxosa, H.III. OOmas u Heopranuueckas Xumusi: ydyeOHOe TmOcoOHe
[Onektponnsiii pecypc] / H.III. Mudraxosa, T.II. IlerpoBa; mom pen. A.M.
Ky3nemnoBa; MunuctepctBo oOpasoBanusi u Hayku Poccun, Kazanckwii
HAIlMOHAJIbHBIM MCCIIEIOBATEIbCKAN TEXHOJIOTHYECKUM yHHUBepcUTeT. — KasaHsb:
KHUTY, 2017. 408 c.: TaoI., CXEM., WJI. - URL.:
http://biblioclub.ru/index.php?page=book&id=560885

2. Axwmero, H.C. O6mias u Heopranumyeckas xuMmus: ydeOHuK s By30B / H.C.
AxMeToB. — 7-¢ u3J. ctepeoturn. — M.: Beiciras mkomna, 2009. — 743 c.

3. Xwumusa: nmaboparopHsie pabotsl ms cmer.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpaszoBanusi u Hayku P®d; denep.
areHTcTBO 1o obOpazoBanmio; MI'VII; coct. F0.A. KomkoB, E.I'. KomkoBa. — M.:
MI'VII, 2007. 172 c.

4. Heopranuueckass XUMHs: BeCh WIKOJbHBIM Kypc B Tabmumax / coct. H.B.

MankeBud. — 9-¢ u3a. — Munck: bykmactep: Kysbpma, 2015. — 416 c.

B) MPOrpaMMHOe o0ecnevyeHne 1 HHTePHET-PeCypPChI:

[IporpammHuoe obecriedeHre He MPeyCMOTPEHO.

HNHuTepHeT-pecypchl BKIIOYAIOT yU4eOHO-METOJUYECKHUE MaTepuaibl B DJIEKTPOHHOM
BHJIC, NpEACTaBICHHbIE Ha caiite http://mospolytech.ru B pasmene DnekTpoHHas
oubimoreka http://elib.mgup.ru.

[Tonesnpie yueOHO-MeTOaUYECKHE U WH(OPMAIIMOHHbIE MAaTepUajbl MPEJICTABICHBI

Ha capTax:
1. Xumunueckad YHIIMKIOIICAUS. Pexxum JIOCTyTIa:
http://www.xumuk.ru/encyklopedia, cBo6o b1



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

2.3agayHuKk 10 o0med wu HEOpPraHM4YeCcKor XuMuu. Pexum  gocrymna:
http://alhimik.ru/zadachnik/content.html, ceoGoHBbI#

3. HCOPFaHI/IIIGCKaSI xumug. Karaior. EJII/IHO€ OKHO HOOCTyIla K 06p330BaT€J'IBHBIM
pecypcam: http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.4, cBoOOAHBII

BTopoii cemecTp

a) OCHOBHAas JIUTepaTypa:
1. I'pannbepr, W.M. Opranuueckas XuMusi: Y4YeOHHK JUIsl aKaJEeMUYECKOIO

O0akanaBpuata / WU.MN. I'panndepr, H.JI. Ham ; PTAY — MCXA um. K.A.
Tumupszesa. — 8-e uzn. — M. : FOpaiit, 2014. — 608 c.

2. Opranuyeckasi XuMusi: JabopaTopHble paOOThl U KOHTPOJIbHBIC YIPAXKHEHUS IS
CTYyJICHTOB, OOydYalOIUXCAd 10 HampaBieHusM OakanaBpuara 22.03.01 -
«MarepuanoBegeHue U TeXHoJoruu wmarepuanoBy»; 29.03.03 — «TexHonorus
noJUrpauIecKoro M YMakoBOYHOTO TpousBojacTBay ; 27.03.02 — «YmpaBneHue
KauecTBOM» [DnekTpoHHBIN pecypc] / coct. M.B. 3enenckas, I'.H. Xypasnesa ;
M-Bo o6pazoBanust u Hayku P® ; ®I'BOY BIIO "Mock. roc. yH-T ie4aTd UMEHU
Npana ®enopoa". — M. : MI'VII umenu NBana ®@enopona, 2016. — 164 c. — URL
- http://elib.mgup.ru/showBook.php?id=275

0) 10MOJIHUTEILHAS JIUTEPATYpa:

1. Apremenko, A.W. Opranudeckasi Xumus : yueOHUK 11 By30B / A.M. ApTemeHKko.
— 5-e u3a., ucnp. — M. : Beicmias mxosa, 2002. — 559 c.

B) MPOrpaMMHOe o0ecrnevyeHne 1 UHTePHET-PeCcypChI:
[IporpammHuoe obGecriedeHne He MPeyCMOTPEHO.

HHTepHET-pecypchl BKIIOYAIOT y4eOHO-METOIMYSCKHE MAaTCPHUAJIbl B 3JICKTPOHHOM
BHJIC, TIPC/ACTABIICHHBIC Ha caiite http://mospolytech.ru B pasnmene DiekrpoHHas
ouobmnoreka http://elib.mgup.ru

[Tone3nsie yueOHO-METOANYECKUE U WH(DOPMAITMOHHBIC MaTEPUAIIBI TPECTABICHBI
Ha calTax:

1. Opranunueckas xumusa. Kartanor. EnviHoe OKHO nOCTyma K 0Opa3oBaTEIbHBIM
pecypcam: http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.5, cBoOOaHBII

Tperuii cemecTp

a) OCHOBHAas JIUTepaTypa:

1. ®usnyeckass XUMHSA B NPUHTMEIMATEXHOJOTHM: Y4YeOHO-METOA. MocoOue.
Jlabopatopusie padotsl / V.T'. Pekyc, C.1O. JleBunmun, .A. O6pyunukosa, B.1O.
KonroxoB; Mock. roc. yH-T nedatu umeHu MBana ®depgopoBa. — M.: MI'VII
UMEHU NBana denoposa, 2016. — 138 C.
http://elib.mgup.ru/showBook.php?id=259

2. duznyeckass XUMHA B MPUHTMEIUATEXHOJIOTUM: YacTh 1: yueOHOE mocobue /
N.T'". Pexyc, B.}O. Kontoxos, A.Il. Konaparos. — MockBa: MockoBckuit [lonurex,

2019. - 122 c.



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

3. dusuyeckasi xumus: yueoHoe mocoowue / I'.1. bymunoposa, 10.I". 'ansameTnuHOB,
X.M. Spomesckas, B.I1. bapabanos; M-Bo o0pa3. u Hayku Poccuu, Kazan. na.
uccien. TexHod. yH-T. - Kazawb: HW3p-seo KHHUTY, 2012. — 392 c.
http://www.knigafund.ru/books/186382

4. @puapuxcoepr, H.A. Kypc xommouaHoi XuMUU : Y4EOHHK [DIEKTPOHHBIN
pecypce] / A.A. @punpuxcoepr. — 4-e u3f., ucnp. u 1omn. — InekTpoH. nax. — CIIO.
: Jlans, 2010. — 416 c. — URL : http://e.lanbook.com/book/4027

5. Jamackun, b.b. Dnexkrpoxumus : yuyeOHOe TocoOue [DIeKTpOHHBIN pecypc] /
b.b. lamackun, O.A. Iletpwmii, I'.A. Ilupnuna. — 3-¢ usm., uchp. — DIEKTPOH. JaH.
— CII6. : Jlans, 2015. — 672 ¢. — URL : http://e.lanbook.com/book/58166

6. Konnonanasi xumus: jabopaTopHbie pabOThI IJIsl CTYJIEHTOB, O0YYaIOUINXCs 110
criett. 261202.65 — "Texunonorus noaurpaduueckoro npoussoacTra’, 261201.65 —
"TexHONOTUAd MU JU3aiilH yNakKOBOYHOroO mpou3BojicTBa" / M-Bo oOpa3oBaHus u
Hayku P®, denep. arentctBo 1o obpazoBanuto, MI'YII; cocrt. JLII. 3umenkosa,
B.1O. Kontoxos. — M.: MI'VII, 2007. — 159 c.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. AdanacveB, b.H. ®usnueckas xumus: yueOHOEe TTocOOUE JUIsl CTYJIEHTOB BY30B,
oOyyJaronuxcs 1Mo HarmpasiaeHusM " Xumudeckas TexHonorus", "buorexnonorus" u
"OHepro- W pecypcocOeperaromue TMPOIecChl B XHUMHUYECKOM TEXHOJOTHH,
Heprexumun u Ouorexnonoruu" / b. H. Adanacwes, 0. II. Axynosa. - CII6.:
Jlann, 2012. - 464 c.

2. BumnsikoB, A.B. ®usndeckas XuUMUSA: YYEOHHK ISl CTYICHTOB BBICHI. yueOl.
3aBeJICHUM, 00YUYaIOIINXCS 110 XUM.-TEXHOJI. HAIlpaBJIEHUSIM MOJITOTOBKH U CIiell. /
A. B. Bumnsakos. - B niep. - M.: Xumus, 2012. - 840 c.

3. OcHoBbl ¢u3nueckoid xumum. Teopusi m 3apaum: yd. mocobue s By30B /
B.B.Epemun, C.1. Kapros, U.A., Ycnenckas u ap. — M.: U3n-Bo «DK3aMeH»,
2005. - 478 c.

4. Teabpman, M.U. Komnounnas xumus / M.U. T'enspman, O.B. Kopanesuu, B.I1.
KOctparos. — U3x. 3-e crepeotun. — CII6.: Jlans, 2005. — 332 c.

B) IPOrpaMMHOe of0ecrnieyeHre U MHTePHeT-PeCypChl:
[TporpammHoe obecnieueHre He MPeayCMOTPEHO.
HuTepHeT-pecypchl BKIIOYAIOT YI4EOHO-METOAMYECCKUE MAaTePUATBl B DJIEKTPOHHOM
BUJIC, IPEACTaBICHHbIC Ha caiite http://mospolytech.ru.
[Tone3nple yueOHO-METOANYECKUE U MHPOPMAIMOHHBIE MAaTepUAJIbl MPECTABICHbI
Ha CaWTax:
1. CnpaBoyHUK XUMHUKa
http://www.vixri.com/d2/Spravochnik%20%20XIMIKA _t1-7.pdf
2. Kpatkuii cnpaBOYHUK PU3HMKO-XUMUYECKUX BETUYNH
https://docviewer.yandex.ru/?url=ya-disk

public%3A%2F%2F7RCiY GOMyg8%2F%2FGTYiohdu2yQY%2FD4B6WXxTMVOT

eBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db



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

8. MaTepuajibHO-TeXHUYECKOEe o0ecneyeHne U CIUIIIUHbI
JlabopaTopHbie  3aHSATHUS  TPOBOJATCA B  CICHHMATU3UPOBAHHBIX  YUCOHBIX
nabopatopusix kKadeapbl «VHHOBaIMOHHBIE MaTepUaabl TMPUHTMEIUAWHIYCTPUN,
OCHAIIIEHHBIX COOTBETCTBYIONTUMU TPUOOpamMu, 000PYAOBaHUEM B PEaKTHBAMHU.

OcHOBHOI niepedyeHb TPUOOPOB, 0OOPYAOBAHUS U TPUHAICKHOCTEH, UCIIOIB3YEMbBIX
Opy TOATOTOBKE W TPOBEICHUM JAOOpaTOpHBIX paboOT B MEPBOM ceMecTpe:
dotosnexrpokanopumerp KDK-3, nomspumerp CM-3; Bechl anamutuueckue BJI-200,
BJI-500, Becwr Texnmueckue BT-500; TtepmomeTpbl mabopaTopHBIE CTEKISHHBIC,
CIIUPTOBKH; OaHs BOJSIHAS; IITATUBHI JIsl MPOOUPOK, IMTATUBEI (PU3NUYECKHUE; YCTAHOBKH
JUTsl TUTpOBaHUs (IITaTHB, OOPETKA); HOXKHUIIBI; CEKYHIOMEp 1abopaTOpHBIN; HaOOP
1a00paTOpHOI MOCYAbl: MPOOUPKHU, MEPHBIC IWIMHAPHI, MEPHbIC KOJObI, XUMUYECKUE
peaKkTUBBI (KUCIOTHI, LIEIOYH, COJIM, METaJIbl); JadopaTopHOE 000pyI0BaHUE; MIKA(DbI
JUISl XpaHEHUS! PEAaKTUBOB U XUMUUYECKOM MOCY/IbI; BBITS)KHASI BEHTUJISLIMSL.

OcHOBHOI1 TIEpeueHb MPUOOPOB, 00OPYIOBAHUS U MIPUHAIIICKHOCTEH, HCTIOTB3YEMbIX
OpU TOJATOTOBKE W IPOBEACHUU JAOOPATOPHBIX pabOT BO BTOPOM CeMecTpe. BECHI
aHamutnueckue BJI-200, BJI-500, Becer Texmuueckne BT-500; Tepmomerpsl
nabopaTopHble CTEKISHHBIC, CHUPTOBKH;, OaHS BOJSHAS; INTATUBBI JJIs MPOOUPOK,
MTaTUBbl (PU3UYECKHUE; HOXKHHUIIBI, CEKYHIOMEpP Ja0OpaToOpHBIi; Habop J1abopaTopHO
MOCY/IbI: TPOOWPKH, MEPHBIC IWJIMHJAPBI, MEpPHBIC KOJIObI, XWMHUYECKHE PEaKTHBBI,
nabopaTtopHoe 000py1oBaHUE; MIKA(bI AJIsI XPAHSHUS] PEAaKTUBOB U XUMHUUECKOM TTOCY/IbI;
BBITSKHAST BEHTUJISIIUA.

OcHOBHOI1 niepedyeHb TPUOOPOB, 00OPYAOBAHUS U TPUHAIC)KHOCTEH, UCIIOIB3YEMbIX
Py MTOATOTOBKE M MPOBEACHUM JTAOOPATOPHBIX PabOT B TPeTheM ceMecTpe. CpPeACTBa
XUMUYECKOTO aHaiu3a, BBITSKHAS BEHTWISAIUSA, AaHAJUTUYECKUE BECHI, MEIIAJIKH,
BaKyyMHBII Hacoc u jap. HabGop HeoOxoaumoro oOOpyJOBaHUS U PEareHTOB
obecrieurBaeT BO3MOXHOCTh pealu3alu J1abopaTOpHBIX pPaboT, MPEeayCMOTPEHHBIX
nporpammoit (Porokonopumerp — KDOK-3; Habop XMMHUYECKOH MOCYIbI U PCAKTHUBOB;
mTaTuBbl; Bechl TexHuueckue — BT-500; Beckl ananutuyeckue BJI -200; TopcuoHHBIC
BECHI; KOJIOOHATPEeBATENIN;, MEIIAJKH C YJIEKTPUICCKAM MPUBOJIOM; TEPMOMETP PTYTHBIN
U KOHTaKTHBIN; TpuOOp MJisl OMNpeeieHuss KpaeBoro yria CMayuBaHUs;, TEPMOCTAT;
acnupaTopbl; MaHOMETphI; pubop Pebunaepa, mnpubOp AJIA MOCTPOCHHS AUATPAMMBI
IUTAaBKOCTH).

HabGop HeoOxoammMoro o0OpyJOBaHHS M PEAKTUBOB OOECIEUHUBAET BO3MOXKHOCTH
peanmzanuu  J1a0OpaTOPHBIX PpaboOT, TPEAYCMOTPEHHBIX TIporpammoil. B ciyuae
OTCYTCTBHSI HEOOXOIMMBIX TPHOOPOB, OOyYAOIIHECS WCIOIB3YIOT HHTEPAKTUBHBIN
MaTepua.



9. MeToanuyecKkue peKOMEHAALMHU AJIA CAMOCTOATEIbHOM padoThl 00y4arouXcst

B ocHoBe caMocTosITeNIbHOM pabOThl OOYyYalOIIUXCS JIeXkKaT: COAEp:KaHue pabdodyeit
y4eOHOM MpOrpaMMbl, BOMPOCHI AJi MOATOTOBKM K KOHTPOJBHBIM padoTaM, a TaKxke
caMOCTOATeNbHOE n3yueHue MIHTepHeT-pecypcoB.

[Ipuctymnas k padote, Kaxablii 00yJaronuiics J0IKeH NPUHUMATh BO BHUMAHUE
CJIEIYIOIIME NOJIOKEHUS: JUCLHUIUIMHA [IOCTPOEHA 10 MOYJIbHOMY ITPUHIUITY, Ka)KIbII
MOJTyJIb TIPEJICTaBIsIET COOOM JIOTUYECKU 3aBEPIICHHBIN pa3Jien Kypca.

JlekuMOHHbIE 3aHATHUS TIOCBALICHHl PACCMOTPEHHMIO  KIIOYEBBIX, 0a30BBIX
NOJIO)KEHUH  Kypca U pa3bsCHEHUIO  y4eOHBIX  3aJaHMil, BBIHOCUMBIX Ha
CaMOCTOATENbHYIO IPOPA0OTKY.

JlaGopaTopHbie padoThl IpeAHA3HAYCHBI JIJIsI IPUOOPETEHUS OIbITA MPAKTUYECKON
peanu3aluMyd  OCHOBHOM  mpodeccuoHanbHOM  00pa3oBaTeNbHOM  MPOrpaMMBbl.
Mertoauyeckue yka3zaHusl K J1abOopaTOpHBIM paboTaM MpopadaThIBAIOTCS 00YUYaIOIIUMUCS
BO BpEMs CaMOCTOSATEIbHOM MOAroToBKH. HeoOXoaumblii ypOBEHb IMOJATOTOBKH
KOHTPOJUPYETCA Mepe] MpoBeeHuEM J1abopaTOpHbIX padoT.

CamocrosiTeibHasi padoTa o0yyaromUXCcs BKIIOYAET MPOPAOOTKY JIEKIIMOHHOTO
Kypca, odopmieHue mnabopaTopHbix pabor u mnp. CamocroArenvHas paboTa
OpeIyCcMaTPUBAET HE TOJIBKO MPOpPabOTKYy MaTepHalioB JEKIHMOHHOTO Kypca, HO M HX
paclIMpeHHe B PE3yJIbTaTe€ IOMCKA, aHAIW3a, CTPYKTYpUPOBAHUS M IPEACTaBICHUS B
KOMITAaKTHOM BHJI€ COBPEMEHHON MH(POPMALIMHN U3 BCEX BO3MOKHBIX UCTOUYHUKOB.

Texkymuii KOHTPOJIb TPOBOJUTCS B TEUEHUE KaXIOrO0 MOJIYJIA, €ro HMTOTOBBIE
pe3ynbTaThl CKJIAABIBAIOTCS W3 OLEHOK IO CIEAYIOUMMU BHAaM KOHTPOJIbHBIX
MEPOIPUITUN:

e 3allMTa JA0OPATOPHBIX PAdOT;

o KOHTPOJIbHBIE PA0OTHI;

o paboTa Ha JICKIUAX U JIA0OPATOPHBIX 3aHATHUSX.

OcBoeHue AUCIUIUIMHBI, €€ YCIEIIHOE 3aBEpIICHUE Ha CTaJUU MPOMEXYTOUHOTO
KOHTPOJIE BO3MOXXHO TOJBKO TIPU pEryJsipHOl paboTe BO Bpems ceMmecTpa H
IUTAHOMEPHOM IPOXOKAEHUHU TEKYIIETO KOHTPOJIS.

Jlns 3aBepiieHusi pabOThl B ceMecTpe OOyYaroIIMKCS JIOJDKEH BBIMOJHUTH BCE
nabopaTopHbie pabOThl, KOHTPOJIbHBIE MEPOTIPUSATHSI.

IIpome:kyTouHast aTTrecTamus 10 pe3yjbTaTaM MEPBOrO U BTOPOrO CEMECTPOB IO
U3y4aeMoi TUCHUIUIMHE TPOXOAMT B (JOpME 3a4eTa, 0 pe3ybTaTaM TPETHErO ceEMecTpa
— B (QopMe 3k3ameHa. OCBOEHHME KIIOYEBBIX, Oa30BBIX MOJOKEHUN JUCHUIUIMHBI,
COCTABJISIFOIIMX OCHOBY OCTaTOYHBIX 3HAHMM MO HEH, MPOBOJIUTCA MPU TOJITOTOBKE K
claue 3a4eTOB U IK3aMeHa.

10. MeToan4veckue peKOMeHIAIMHU ISl TPENnoaaBaTe/ s

PexoMeHlyeTcss MIMPOKOE HCIOIb30BaHUE AKTUBHBIX M HMHTEPAKTUBHBIX METOOB
oOy4enusi, (OHIOB OIICHOYHBIX CPEJICTB, BKJIIOYAIOIIUX TECThl W TUIIOBHIE 3a/IaHMS,
MIO3BOJISIIONIUE OIICHUTH 3HAHUS, YMEHUS U YPOBEHBb TPHUOOPETECHHBIX KOMITETEHITUH.

[Ipu mpoBeneHnn 1a00PaTOPHOTO MPAKTHKYMa HEOOXOIMMO CO3/aTh YCIOBHUS AJIS
MaKCHMaJIbHO CAMOCTOSITEIbHOTO BBIMOJIHEHUS 00YyJarOImUMUCS 1a00paTOpHBIX padoT.

[Ipu npoBeneHnn 1a0OPaTOPHOrO 3aHATHS MPENOAABATENIO PEKOMEHTYETCS:



1. Ouenka paboThl 00yUaroIerocs B 1a00paTopuu U MOTYUYCHHBIX UM PE3YJIbTATOB (C
OIIEHKOI).

2. [IpoBepka oTueTa 0 BHITIOJIHEHHOM J1abOpaTOpHOM paboTe (C OLIEHKOH).

3. [IpoBenenue 3amuThl JIabopaTOpHOU paboOTHI (B YCTHOM WIIM TECTOBOU (hopMme) 1o
TEOPETUYECKOMY M MPAKTUIECKOMY MaTepuaity JadopaTopHOil paboThl (C OLIEHKOI).

[Ipu 3ammre nabopaTopHOi pabOTHI 00yUYaIOMIUNACS JOMIKEH YMETh OOBSCHATD IENH,
3a/lauu, XOJI TPOBEICHUS SKCIEPUMEHTOB, MX PE3yibTaThl, CICIAHHBIC BBIBOJHL. B
Ipolecce MPOBEACHUS OMNBITOB O0yYarolMecs PacUIMpSIOT CBOM MPEJICTaBICHUS O
BEIIECTBAX, NX CBOMCTBAX, MPUOOPETAIOT MPAKTUIECKUE HABBIKH.

B xonme mpoBedeHus 3aHATHIA OO0ydYaromiuecs MOJDKHBI YUUTHCA (HOPMYITHPOBATH
COOCTBEHHOE MHEHHE, MPABUIHLHO BBIPAXKATh MBICIH, JOKa3bIBaTh CBOIO TOUKY 3pEHUS,
BECTH JUCKYCCHIO, YyBaXaTh albTepHATHBHOE MHEHHE. OTO JOHKHO IOMOYb
chopMHUpPOBaTh HABBIKH, HEOOXOAUMbIE OYyIyIlIEMy CHEIHUANKNCTY B MpOo(ecCHOHATbHOM
NeATENbHOCTH. Peanu3ariuss akTHBHBIX W HWHTEPAKTUBHBIX METOJIOB IPU HU3YUYCHUU
JTUCIUTUIMHBL «XUMUYECKUE OCHOBBI TEXHOJOTUU MOJUTPAPUUYECKOTO M YIMAKOBOYHOTO
POU3BOJICTBAY» BO3MOXHA Ha JIGKIIMOHHBIX U JIA0OPATOPHBIX 3aHATHSAX IyTEM
IIPOBEJICHUS TMCKYCCHI, TUANIOTOB, Oecell, pa30opa KOHKPETHBIX CUTYAI[MOHHBIX 3a7ad.

CamocrosiTenbHas padboTa — 3TO HauOO0JIee BAXKHBINA MyTh OCBOCHHUS O0YUYaIOIIUMHUCS
HOBBIX 3HAHWM, YMEHUH, HABBIKOB NIPH U3yUYEHUU AUCIUIUIMHBL. OOpa3oBaTenbHas 1eIb
CaMOCTOSITENIbHOM paboThl — OCBOCHHE XHWMHUYECKOW TEPMHHOIOTHH, (HOPMUPOBAHHE
HABBIKOB XMMHYECKOTO MBIIICHUS, YKCIIEPUMEHTAIBHBIX YMECHHMA, YMEHHUN paboTaTh C
yu4eOHOU NUTepaTypoil, MPOM3BOAWTH XMMHUYECKHE pacueThl. Pa3BuBaromas neib —
pa3BUTHE CAMOCTOSITETLHOCTH, YMEHUN aHaIU3WpOBaTh SIBICHHUS U JENaTh BBIBOBI.
CamocrosiTenbHas paboTa MOXKET ObITh MCTOYHMKOM 3HAHMM, CIOCOOOM HMX IPOBEPKH,
COBEpILICHCTBOBAHMS W  3aKpEIUJICHUS 3HAHWW, YMEHUH, HaBBIKOB. OTOT BUJ
JESTEIBbHOCTH 00YUAIOIIUXCSl IPOXOJIUT MO/ KOHTPOJIEM MPEToaaBaTes.

[Ipu opranuzanuy BHEAYAUTOPHON CaMOCTOSTENIBHOM pabOThl MO JUCIUIUIMHE
IPEToaBaTe0 PEKOMEHIyETCsl UCIIOB30BaTh ClIEyIOINe (POPMBI:

1. BrimonHeHne AOMamIHUX 3aJaHUN Pa3HOOOPa3HOTO XapakTepa (perieHue 3ajad,
U3y4eHue y4eOHON IUTepaTypsl U T.1.).

2. BrmmonHeHwe WHAMBUAYATbHBIX 3a/laHWN, HAMPABICHHBIX Ha pa3BUTHE Y
00y4aromuxcsi CaMOCTOATEIPHOCTH W MHHUIMATUBBL. MHAMBHIyanbHOE 3aaHHE MOXKET
MOJTy4YaTh KaK KKl 00yJaIOMUNACS, TaK U YaCTh O0YYAIOIINXCS TPYTIIIHIL.

B pamkax uzydenus kypca «XMMHUECKHE OCHOBBI TEXHOJIOTHH MOJIUTPadUIeCcKOro 1
yIaKOBOYHOTO TPOM3BOJICTBA» BO3MOXKHO IIOCEIICHUE TEMAaTUYECKUX BBICTABOK U
CEMUHApPOB.



[MIporpamma coctaBieHa B COOTBeTCTBUU C DeaepalibHBIM  TOCYJApCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIETO OOpA30BaHMs IO HAMPABICHUIO IMOATOTOBKU
O6akamaBpoB  29.03.03 TexHoaoruss mnoaurpapuyeckoro M  yYNaKOBOYHOI'O
NPOU3BOACTBA, MO TPOPIIO TOATOTOBKU «/lM3alilH MW TEXHOJIOTUH CO3JaHUS
BU3YAJILHOT0 KOHTEHTA)

IIporpammy cocTaBuIn:

JOLIEHT, K.T.H., JOLIEHT /N.T'. Pexyc/

CTapIIHI MMPETIOIaBaTEb IT".H. Xypanesa/

IIporpamma yTBep:KaeHa Ha 3acenaHuu Kadenpsl “VIHHOBaIlMOHHBIE MaTEPHAIIBI
npuHTMeAnanHaycTpun’” «22» utonst 2024 r., mporokon Ne 11.

3aBeayrommii kKaheapon
npodeccop, 1. T. H. /A.I1. Konnpatos/



Ilpunosicenue 1
CrTpykTypa U coaepkaHue TUCUUIIMHBbI « XMMHUYEeCKHE OCHOBbBI TEXHOJIOTHU MOJIUIPAPHUIECKOT0 U YITAKOBOYHOI0
NMPOU3BOJCTBA) M0 HANPABJIECHUIO MOATOTOBKH
29.03.03 «TexHoJsorust mnoaurpaguyecKoro M ynakoBoO4HOro nNpou3BoacTBa
Ipoduib moaroroBKU «/lu3aiiH U TEXHOJOTMH CO3JAHUS BU3YAJbHOI0 KOHTEHTA)

(0akanasp)
Buasbi yueOHoii padoTsl, Dop-
8 = S| BKIIOYAs CAMOCTOATEIBLHYIO Buasbl camocTosiTeJibHOM PadoThI MbIaT-
Pazgen § §( § paboty o0y4aromuxcs, o0y4yarommxcs TecTa-
/n S ﬁ § U TPY0EMKOCTh B 4acax 101011
J | I/C | J1a6 | CPC | KCP | K.P. [K.IL | PI'P | Pecpepar | K/ip | D | 3
IlepBbIiii cemecTp
1 Pa3gen 1. Tema 1. Beenenue. Knaccnt 1 1 2 1
' XHMHYECKHX COeIMHEHHI.
2 Jlabopamopnas paboma 1 2 2 1

«Knaccel XUMUYECKUX COEIUHEHHH »

Jlabopamopuas paboma
3 «[TonyueHne MaIopacTBOPUMBIX 1 4 2 1
THIPOKCHUIIOB U CYJIb(UIOB C MOMOIIBIO
OOMEHHBIX peaKIui»

4 Paznen 1. Tema 2. CTpoeHue aToma u 1 5 9 1
' NepPHOIHYECKHI 3aKOH

Jlabopamopnas paboma
5. «Ornpeienenne MOJIIPHON MacChl 1 5 2 1
9KBHBAJICHTA AJTFOMHHHSD)

Jlabopamopnas paboma

6. «Omnpeernenne TermoBoro s¢pdexra 1 7 2 1
pEaKIUKA pacTBOPEHHUSI COJICH)

7. Pa3zpnen 1. Tema 3. Xumnueckasi cB3b. 1 3 2 1

8. Jlabopamopuas paboma 1 15 2 1

27



«'uapoaus conen»

Jlabopamopnas paboma

o «CMmenieHne XUMUYECKOTO0 PABHOBECHS) 8
Pa3nen 1. Tema 4. OcHOBHBIE

10. | 3akonomMepHOCTH MPOTEKAHUS 5
XHMHYECKHX peakIuii
Jlabopamopnas paboma

11. | «BaBucUMOCTb CKOPOCTH XUMHYECKON 9
pEaKLMK OT KOHIICHTPAILIMH PEarcHTOB
Jlabopamopnas paboma

12. | «3aBucUMOCTB CKOPOCTH XMMHYECKON 10
peaKIMu OT TeMIePaTyphb»

13. | Pasgen 1. Tema 5. PacTBOpHI 6
Jlabopamopnas paboma

14. | «IIpuroroBjeHue pacTBOpa 3aJIaHHOM 13
KOHIICHTPAITHI)

15. Jlabopamopnas paboma 15
«Onpenenenne TUTPa a30THOM KUCIOTHI»

16. | Pazgen 1. Tema 5. PacTBOpBI 7

17, Jlabopamopnas paboma 16
«ONEKTPOIUTHYECKAsS IUCCOIHAIIUSY
Jlabopamopnas paboma

18. | «OKkuCAUTENBHO-BOCCTAHOBUTEIBHbIE 1
peaKIuny
Pazgen 1. Tema 6. OxkuciauTeabHO-

19. | BoccranoBuTeILHBIE peaKium. 9
DJIEKTPOXHMHUYECKHE MPOIecChI

20. Jlabopamopnas paboma 3
«["anpBaHUYECKUE DTICMEHTBI»

21 Jlabopamopnas paboma 4
«DIEKTPOITN3 BOJHBIX PACTBOPOB COJICH»

22. | Pazgen 2. Tema 1. Xumus S-3J1eMeHTOB 10

23, Jlabopamopnas paboma 5
«CnoiicTBa S-ameMeHTOB | rpymms

2. Jlabopamopnas paboma 6
«CsoticTBa S-amemenToB |l rpynmby

25. | Pazgen 2. Tema 2. Xumusi p-3J1eMEeHTOB 11

26. | Jlabopamopnas paboma 7




«CsoiictBa p-anementoB VII rpynms»

217.

Jlabopamopnas paboma
«CsoticTBa p-amemenToB VI rpymmsny

28.

Paznen 2. Tema 2. Xumusi p-3J1eMeHTOB

13

29.

Jlabopamopuas paboma
«CotictBa p-anemenToB V u IV rpynmy»

10

30.

Jlabopamopnas paboma
«CBONCTBA aJIIOMUHUAY

11

31.

Paspnen 2. Tema 3. Xumus d-3jieMeHTOB

14

32.

Jlabopamopnas paboma
«CsotictBa p-amemenTos |l rpynme

12

33.

Jlabopamopnas paboma
«CsoiicTBa 0-35eMEHTOBY

13

34.

Pasnea 2. Tema 3. Xumus d-3j1eMEeHTOB

15

35.

Jlabopamopuas paboma
«lonmyuyeHre KOMILJICKCHBIX COCAUHECHUI

14

36.

Jlabopamopnas paboma
«DOTOMETPUYECKOE OTPE/ICTICHUE
KOJIMYECTBA HUKEJISI B pACTBOPAX»

16

(DOP.MCI ammecmauuu

17-18

Bcero yacoB o aucimIuinie
B IIEPBOM CEMECTpe

24

48

36

Bropoii cemecTp

Pa3zgen 1. OcHOBHEBIE NOHATHSA
XMMHMYECKHX MPOLECCOB U UX CBA3b €
TeXHOJOTH4eCKHMHM MPOLEecCaAMH B
noJurpagun

Paznen 2. Yraesomnopoast

Tema 1. IlpeaenbHbie yriieBog0poabl
(aaxaHbI)

BBognoe 3aHATHE TA00PATOPHOTO
pakTUKyMa

Jlaboparopnas padota Nel.
«[IpenenbHbIe YIIIEBOAOPO/IbI (ATKAHbI)»




Tema 2. ITHICHOBBIE YIJI€BOAOPOAbI
(ajikenbl). /lneHOBbBIE YIJI€BOAOPO/IbI
(ankaaneHsbl)

JlaGopaTopnas pabora No2
«OTHIJICHOBBIE YTIIEBOIOPOJIbL: TTOJTyICHUE
Y XMMHYECKUE CBOHCTBA»

JlaGopaTtopnas padota Ne3
«ATETHIICHOBBIE YTIICBOIOPOIBL:
IIOJTYYCHUE ¥ XUMHUYECKUE CBOKCTBAY

Tema 3. AleTHJIEHOBBIE
YIJI€BOIOPOABI (AJIKMHBI)

Tema 4.

ApoMaTuyecKkue yrjeBoaopoabl

JlabopartopHast paborta Ned
«ApOMaTHYECKHE YTIIEBOIOPOIBL:
MOJTYYCHNE ¥ XUMHYECKHE CBOMCTBa»

JlabopartopHas pad6ota Ne5
«OIHOATOMHBIE CITUPTHIY

10.

Paznen 3. ®yHKUMOHAIbHbIE
NPOM3BOHBIE YIJI€BOAOPOI0B

Tema 1. CiupTHI: 0IHOATOMHBIE,
HEHACBIICHHbIe 1 MHOT0aTOMHBIE.
Tema 2. ®eHOJIBI

11.

JlaGopaTopHas padota Ne6
«MHOTr0aTOMHBIE CITUPTHI ¥ HEHOIBI»

12.

Jlaboparopnas pabota Ne7
«AJIBJICTHBI M KETOHBD)

13.

Tema 3. OxcocoennHeHus
(anbaernabl 1 KETOHbI)

14.

JlaGoparopHast pabora Ne8
«O1HOOCHOBHBIE KApOOHOBBIE KHCIIOTHD»

10

15.

JlabopartopHas padota Ne9
«JIByXOCHOBHBIE ¥ ApDOMATHUECKHUE
KapOOHOBBIE KHCJIOTBD)

10

16.

Tema 4. KapOoHOBBIE KHCJIOTBI:
OJHOOCHOBHBbIC¢ HACBIIIICHHBIC,
HEHaCBILICHHbIe, APOMATHYECKHE H
ABYXOCHOBHbLI€

11




17.

JlaGoparopHast pabora Nel0
«Kups! 1 macaay

12

18.

JlaGopaTtopnas padora Nel 1
«MoHocaxapuab»

12

19.

Tema S. Kupsi u maciaa Tema 6.
YriaeBoabl: MOHO-, TH- U
MOJIMCAXAPU/IBI

13

20.

JlaGopaTtopnas padora Nel2
«Jlu- u momucaxapuen)

14

21.

JlaboparopHast pabora Nel3
«AnndaTtnueckue aMUHbD)

14

22.

Tema 7. Azorcoaep:xaimme
COeUHEHHUsI: AMUHbI, HUTPUJIbI,
H30HUTPHJIbI, HUTPOCOETUHEHHS,
u3ouuanatbl. Tema 8. /Inazo- n
a30C0eTHHEeHHUA

15

23.

Jlabopamopnas paboma Nel4
«ApoMaTHYECKUE aMUHbBD)

16

24,

Jlabopamopras paboma Nel5
«/lnazo- u azocoeTUHEHUS

16

25.

Tema 9. MHorosiiepusie u
reTepONUKINYeCKHe COeIMHEHHS

17

26.

Jlabopamopnas paboma Nel6
«MHOTOs1IepHBIE COSTUHEHHSD

18

27.

Jlabopamopnas paboma Nel7
«[eTepOLUKINIECKUE COSTMHEHHSD)

18

<Dopjna ammecmauuu

19-20

Bcero yacos no muciuruimHe
BO BTOPOM CEMeCTpe

18

36

54

Tpernii cemecTp

Paszngea 1. OcHoBBI XUMHYECKOM
TEePMOTUHAMHKH.

Jlabopamopnas paboma
«OnpeneneHue TermoBoro 3G gexra
peaKkLUK HEUTpanu3auuu CUIbHOU
KHCJIOTBI CHJIBHBIM OCHOBaHUEM).




Pazgen 2. ®a30Bble paBHOBECHS H
yY4eHHe 0 pacTBOpax.

Jlabopamopnas paboma
«I0YIUTHOCKOITHUS.

Pa3gen 3. PacTBOpBI 3JIEKTPOJINTOB.

Jlabopamopnas paboma
«KuHetnka pa3inoxeHus KOMIUIEKCHOTO
OKcaJlaTa MapraHIiay.

Pasznen 4. Xumnueckass KHHETHKA.
DorToxumuyeckue peaknun. Karanus.

Jlabopamopnas paboma
«Kunetrka pa3noxeHus THOCEPHOI
KHCJIOTBI: BIUSTHHE TEMIIepaTyphbl Ha
CKOPOCTb PEaKIIUny.

Pazgen 5. lucnepcHbie CHCTEMBI.

10.

Jlabopamopnas paboma
«OrnpeneneHne NOITHON OBEPXHOCTHOM
SHEPIHUH KUIKOCTEN».

10

11.

Pasznea 6. Puznueckas XuMus
MOBEPXHOCTHBIX SIBJICHUH.

11

12.

Jlabopamopnas paboma
«OmnpeneneHne NOBEPXHOCTHOTO
HaATSKEHUS SKUIKOCTEH.

12

13.

Pa3zngen 6. Du3nueckass XuMHus
MOBEPXHOCTHBIX SIBJICHHIA.

13

14.

Jlabopamopnas paboma
«M3yuyenue agcopOuuu I[TAB Ha TBepabIx
agcopOeHTaxy.

14

15.

Pazgen 7. CBoiicTBa AUCIIEPCHBIX
CHCTEM.

15

16.

Jlabopamopnuas paboma
«CequMeHTAIMOHHBIN aHAIN3
JUCTIEPCHOCTH TPy0O0 AMCIIEPCHBIX
TTOPOIITKOBY.

16

17.

Pa3znen 8. OTaebHBIE KJIACCHI
JTUCTIEPCHBIX CHCTEM.

17

18.

Jlabopamopnas paboma
«OnpeneneHne KpUTHUECKON
KOHIIEHTPAIMH MULEINTI000pa30BaHM.




Q)OPMCI ammecmauuu

19-20

Bcero yacoB 1o aucimIuinge
BO BTOPOM CEMECTPE

18

36

54

Bcero yacoB no jucumiinHe
3a BeCh nepuoj 00y4eHust

60

120

144




TpynoeMKoCTh IMCHUILIHHBI B Yacax
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3auer,
Ounasn 1| L2 |38 180 | 60 120 | 144 3aver,
JK3aMeH
OO6mr1ast TpyI0EMKOCTh TUCIUATIINHBI COCTABIISACT 9 3aUCTHBIX CIMHMIIBI.
CemecTtpbl
Bua yueonoii padoTbl Beero 4acos
1 2 3
KonrakTHas pa6ora(Bcero) 180 72 54 o4
B ToMm uncne:
Jlexiuun 60 24 18 18
Jlaboparopusie paboTs (JIP) 120 48 36 36
[Tpaktuueckue padotsl (I1P)
CamocrosiTesibHasi padoTa (Bcero) 144 36 54 54
B tom uuce:
KonTponbnas pabota
Jlpyeue uovt camocmosamenvrol pabomoi
Buja npomexyTouHoil aTTecTanuu (3a4er, 3auer, 3ayer,
3auer 3auer | Dx3ameH
IK3aMeEH) DK3aMeH
OO1ast Tpy0€MKOCTh yac./3a4. en1 324/9 3/108 3/108 3/108
Tpyno-
Ne Ne paznena HaunmenoBanue nabopatopHbix paboT €MKOCTh
/o JUCLUIUINHBI (uacsr)
1-i1 cemecmp
1. Paznen 1. Tema 1 Kraccer xummueckux coequnennii (Y. 1, 2) 2
2. Pasnen 1. Tema 1 Kiraceor xumuaeckux coemunennit (4. 3, 4) 2
3. Pa3;[en 1. Tema 1 HonyquHe MaJIOpaCTBOPUMBIX FHI[pOKCPII[(zB n 2
CyJIb(UI0B C TIOMOIILI0 OOMEHHBIX PEAKITHIA
4. Pa3;[en 1. Tema 3 (OI;Iple/;[eneHHe MOJIAPHOU MACChl 9KBUBAJICHTA aJIIOMUHUSA 2




OHpGZ{eJ’ICHI/Ie MOHHpHOﬁ MacCChl DKBUBAJICHTA aJIIOMHUHUA

. Paznen 1. Tema 3

) A (4.2)
Omnpenenenue TernoBoro 3¢ ¢pexTa peakul pacTBOPEHHUS

6. Pasmen 1. Tema 4 e b peakiut p p
conei

7. Paznen 1. Tema 4 CMeteHne XMMUIECKOTO PAaBHOBECHS
3aBHCUMOCTb CKOPOCTH XHMHUYECKOW PEAKIIUH OT

8. Paznen 1. Tema 4 p peakdl
KOHLIEHTPALIU{ PEarcHTOB
3aBHCUMOCTH CKOPOCTH XUMUYECKOH Peakiuy OT

9. Paznen 1. Tema 4 p peak
TEMIIepaTyphl

10. Pazpmen 1. Tema 5 DIIEKTPOIUTHIECKAS TUCCOITHATIHS

11. Paznmen 1. Tema 5 PH CUNBHBIX 3JIEKTPOIUTOB

12. Paznmen 1. Tema 5 pH cnabpIxX 351eKTpoauTOB
IIpuroroBnenne pactBopa 3aJaHHON KOHIeHTpanuu (4.

13. | Pasmen 1. Tema 5 1§) p pa 3all HCHTpaLHH (
[IpurorosneHue pacTBOpa 3alaHHON KOHLICHTPALIUU

14. | Pasmen 1. Tema 5 p P pa 3ail HeHTpan
4.2)

15. | Pasgen 1. Tema 5 T'uaponus coneii (Y. 1)

16. | Pasgen 1. Tema 5 T'upponus coneii (. 2)

17. | Pasgen 1. Tema 5 3aBHCHMOCTD PACTBOPHMOCTHU COJIEH OT TEMIICPATYPhI

18. | Pasmen 1. Tema 5 OcaxxaeHne 1 pacTBOPEHHE 0CaIKOB
OKHUCITUTENHHO-BOCCTAHOBUTENBHBIE PEAKIIH B

19. | Pazgen 1. Tema 6 . peak
KUCJIOTHOM cpeze
OKHUCTUTETHHO-BOCCTAHOBUTEIIHLHBIC PEAKIIUH B MICTIOYHOM

20. | Pazgen 1. Tema 6 peakl B
cpeze

21. Paznen 1. Tema 6 l'anbBaHMYEeCKUE IEMEHTHI

22. Paznen 1. Tema 6 ONEeKTPONIN3 BOAHBIX PACTBOPOB COJIEH

23. Paznen 2. Tema 1 CoiicTBa S-371€MeHTOB | TpyIIIBI

24, Paznen 2. Tema 1 CaoiictBa S-3eMeHTOB || rpymisr

25. | Pasmen 2. Tema 2 CaoiictBa p-aementoB VII rpyrmsr

26. | Pasmen 2. Tema 2 CaoiictBa p-aemertoB VI rpymiist

27. | Pasmen 2. Tema 2 CaoiicTBa p-3;1eMeHTOB V TPYIIIIbI

28. | Pasmen 2. Tema 2 CaoiictBa p-aemenToB |V rpymmst

29. | Pazgen 2. Tema 2 CBoiicTBa ATFOMHUHHS




30. | Pasmen 2. Tema 2 CaoiictBa p-amementoB Il rpymiist
31. | Pasmen 2. Tema 3 CaoiictBa d-3;1€eMEHTOB
32. | Pasgen 2. Tema 3 CBoiicTBa 3JIEMEHTOB TIOIIPYIIIBI XKee3a
33. | Pasznen2. Tema 3 CaoiicTBa Xpoma
34. | Pasnen 2. Tema 3 CaolicTBa Mapranna
35. Pa3znen 2. Tema 3 ITonyyeHue KOMIUIEKCHBIX COEIMHEHUI
Paznenenre MOHOB TSDKENBIX METAIIOB METOJIOM
36. | Pasmen 3. Tema 1 A N A
OymakHOH Xpomartorpaduu
37. Paznen 3. Tema 2 Onpenenenne TUTpa a30THON KUCIIOTHI
dotomeTpruecKkoe orpeeeHre KOJINIeCTBa HUKENS B
38. | Pasgen 3. Tema 2 p pea
pactBopax?2
2-11 cemecmp
1. Paznmen 2. Tema 1 | IlpenensHbie yriieBogOpOIs (aTKaHBI)
OTHIICHOBBIC YTIIEBOJOPO/IBI: TONYyYCHNE U XUMHUUECKHUE
2. Pasnen 2. Tema 2 . Y AOpOL M
cBOIicTBa
ATIETHUIIGHOBEIE YTIIEBOIOPOIbI: TIOTyUYEHHE M XUMUYECKHE
3. Pasnen 2. Tema 3 e y HIOpOAL y
CBOICTBa
ApoMaTHdecKue yrieBoA0POAbI: MOTyUYCHUE U XUMUIECKHE
4. Paznen 2. Tema 4 Po! y JlOpon y
CBOHCTBa
5. Paznmen 3. Tema 1 | OnHOATOMHBIE CLIMPTHI
6. Paznen 3. Tema 2 | MHOroaroMHele CIUPTHI U PEHOITBI
7. Pasgen 3. Tema 3 | Anbaeruibl U KETOHBI
8. Paznen 3. Tema 4 | OnHOOCHOBHBIE KAPOOHOBBIE KHUCIOTHI
9. Paznen 3. Tema 4 | JIByXOCHOBHBIE U apOMaTHYECKHE KapOOHOBbIE KUCIIOTHI
10. | Pasgen 3. Tema 5 | XKupsl u macna
11. Paznen 3. Tema 6 | MoHocaxapuast
12. | Pasgen 3. Tema 6 | [lu- u momucaxapuibl
13. Paznmen 3. Tema 7 | Ammdarudeckne aMuHBI
14. | Paszgen 3. Tema 7 | ApomMaTHueCKUE aMUHBI
15. Pazpnen 3. Tema 8 | /lnazo- u a30cOeAMHCHHS




16.

Paszgen 3. Tema 9

MHOI‘OHI[epHLIC COCIUHCHMUA

17. Pasnen 3. Tema 9 | ['eTepolMKINYECKUE COETUHEHUS
3-it cemecmp
Omnpenenenne TerIoBoro 3G dhexTa peakuu
1. 1 HEWUTpaan3alry CHIBHON KUCIOTHI CUIbHBIM
OCHOBAHHUEM.
2. 2 Jlmarpamma 1jIaBKOCTH OWHAPHOW CUCTEMBI.
3. 2 Jlnarpamma pacTBOpUMOCTH (DEHOJI-BOAA.
N3yueHne 3aBUCUMOCTH JaBJICHHS HACBIIIEHHOTO Tapa
4. 2 KUJKOCTH OT TEMIIEPATYPBHI.
JlnarpaMma 1miaBKOCTH HEM30MOP(PHO-KPHUCTAIITU3YIO-
5 2 IICHCS CUCTEMBEI.
6. 2 D0yIIHOCKOIHSL.
7. 4 KuneTtnka naBepcun TPOCTHUKOBOTO caxapa.
Kunernka paznokeHusi KOMIUIEKCHOTO OKcajiaTa
8. 4 Maprasria.
9 4 Kuneruka paznoxxeHusi THOCEPHON KUCTOTBHI.
OrnpezenieHne MOBEPXHOCTHOTO HATSKEHUS KUKOCTEN
10. 6 Pa3IMYHBIMU METOJAMH.
OrnpezenieHne MoTHOM MOBEPXHOCTHOM YHEPTUN
11. 6 SJKAIKOCTEH.
Nzyuenne ancopounu [TAB Ha rpanure pasaena a3
12. 6 JKUJIKOCTh-Ta3s.
N3yuenne agcopOunu u3 KUAKUX PacTBOPOB Ha
13. 6 TBEPJIOM aJICOpOEHTE.
Uccnenosanue Biusguus [TAB Ha cMauuBanue u
14. 6 aJIre3uI0 TBEPJBIX MOBEPXHOCTEH.
CenMMEHTAMOHHBIN aHAIN3 JUCTIEPCHOCTH TPy0o
15. 7 JUCTIEPCHBIX TTOPOIIKOB.
DnekTpodopeTHIECKOE OnpeIeieHre
16. 7 3JIEKTPOKUHETUYECKOTO MOTEHIHAA.
N3yyenne koaryiasiuu 1 cTaOUIN3aluy THIPO30Is]
17 7 rugpokcunaa xenesa (11).
OrnpezenieHne CpeHEro pa3Mepa 4acTull
18. 7 TIOJIMIUCTIEPCHOTO JIATEKCa TYPOUTUMETPHUESCKUM
METOJIOM.
10. 8 [Tomy4yenue sMybCHil U U3yYEHUE UX CBOMCTB.
20 a OrnpezenieHne KPUTUUECKOW KOHIIEHTPALIUU

MI/IHeHHOO6pa3OBaHI/I5{ pas3INYHbIMHU MCTOaMU.




HccnenoBanne KUHETUKU Ha0yXaHUs

21. 8 BBICOKOMOJIEKYJIIpHBIX coenunenuii (BMC).
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«MOCKOBCKHUH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

Hanpasnenune noarorosku: 29.03.03 Texnonozus nonuzpaguueckozo u ynakoeounozo

npou3eoocmaea
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MOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTU KOMIETEHLIMI

XUMHYECKHE OCHOBBI TEXHOJIOIUH MOJIUIPpaduuecKoro 1 VimnakOBOYHOI0 NPOM3BOJACTBA

®I'OC BO 29.03.04 TexHos10rHs1 MOJIUTPAPHIECKOT0 U YIAKOBOYHOI0 IPOM3BOACTBA

B mporiecce ocBoeHUs JaHHOM TUCIUIUIMHBI 00yJarouiics GopMHUpyeT U JEMOHCTPUPYET CIEIyIOIINe
o0menpodgeccHOHATbHbIE KOMIIETCHIMHU:

KOMIIETEHIIMH l'[epequb KOMIIOHEHTOB Texnosorus ®opma Crenenu ypoBHeii 0CBoOeHMS
WHAEKC | ®OPMYJIUPOBKA dhopmupoBanns OLICHOYHOI' 0 KOMIIeTeHI Ui
KOMIeTeHIUi cpencrBa®*
Cnocobrnocmo BHamb: JISKITHH, 3, 3, OJIP, | Ba3oBblii ypoBeHb:
OIIK-1 | npumensmo - METOZBI H3MEPEHUS U 00PaOOTKH SKCIIEPUMEHTATBHBIX camocrositenbHas | K/P, -BOCIIPOM3BO/ICTBO
ecmecmeenHOHA)YHbllAHHBIX pabora, T,YO MIOJTyYEHHBIX 3HAHUH B
eu ymembsp: nabopaTopHbIe XO7Ie TEeKYIIETo
obwjeunicernepuvie | 00pabaThIBaTh M MPECTABIATH SKCIICPUMEHTAIbHbIC P KOHTPOJIA
aHHBIC B BHJIE OTYETOB .
3HAHUS, MEeMOObl e nademb: IIoBBIICHHBIH YPOBEHD:
MAMEMAMUTECROCO | 116006HOCTBIO K CHCTEMATH3ALIMH H 060GIICHHUIO ~HpaKTHHICCKOe
ananusa u DE3YIBTATOB PAGOTHI IIPUMEHEHHE
MOO0enupoanus 8 IIOJIy4YE€HHBIX 3HaHUU B
obnacmu IIpOLIECCE MOATOTOBKH K
npogeccuonanvrol 1a00paTOPHBIM,
oesamenbHocmu MIPAKTUYECKUM H
KOHTPOJIbHBIM paboTam

**- CokparmeHns popM OLEHOYHBIX CpencTB cM. B Tabmure 2




Taoauua 2

Hepetlem, OICHOYHBIX CPEACTB IO TUCHMIIINHE «XHMHYECKHE OCHOBBI TEXHOJIOTHH
nonnrpaqmqeacoro H YIIAKOBOYHOI'0 IPOU3BOACTBA»

HaumenoBanue [IpencraBnenue
No OLICHOYHOTO Kpatkas xapakrepucTruka OlleHOYHOTO OLICHOYHOTO
0C cpeacTsa CpeacTea cpenctea B POC
[TponyxT CaMOCTOATEJIBHOMU paboThI
00ydJaromerocs, MPeACTABISIIONIUN  CO00i
CpPEeIICTBO TPOBEPKH YMEHUU MPUMEHSTH
OT4er 1o [ONYYEHHbIE — SHAHMA  JUIA  pellICHUs
. MMOCTaBJICHHOM 3a/1aun o 3apanee |DoHJ 1aGOpPATOPHBIX
1 |‘1aboparopHoil pabote . 6
(OJIP) OTIPENIETICHHON  METOJWKE M KpaTKoe pabor
M37I0’)KEHUE B TUCHbMEHHOM BHUJIE TIOTYUYCHHBIX
PE3yIbTaTOB AKCTICPUMEHTAIBLHOTO "
TEOPETUYECKOTO  aHAIM3a  OMPEISICHHON
y4eOHO- MCCIIeI0BATEILCKOU TEMBI.
N Kommiextsl
KonTtponbsHas CpencrBo MPOBEPKHM YMEHUW TNPUMEHSTH
2 pabota MOJIyYCHHBIC 3HAHUS JUIS PEIIeHUs 3a7ad BAPUAHTOB
(K/P) OTIpEICNIEHHOTO TUIIA TI0 TEME UJTU pa3lieny KOHTPOIIbHBIX
3alaHui
CpencTBo KOHTpPOJIS, OpPraHW30BaHHOE Kak
crenuainbHas  Oecela  MEIaroruyecKkoro
YcTHBI# ompoc, paboTHHKa C O0OydYarIIUMCS Ha TEMBI, Bomnpocsi no
3 co0eceni0BaHNE CBSI3aHHBIE C W3Y4aeMOW JUCUUIUIMHOW, W TeMaMm/pazjenam
(YO) paccyMTaHHOE Ha BBIICHEHHE oO0beMa JUCITUTUTHBI
3HaHUI 00yYarolEerocs Mo ONPeACIICHHOMY
paszzneiny, TeMe, mpobiaeme u T.11.
Cucrema CTaHIAPTU3UPOBAHHBIX  3aJaHUM,
4 Tect MO3BOJISIONIAs ABTOMATHU3UPOBaTh Tpouenypy | DPoHA TeCTOBBIX
(T) M3MEPCHHsT YPOBHS 3HAHMH ©  YMCHHM 3a1aHui
oOyyJaromerocs
KomruiekT BompocoB
auer CpenctBo KOHTPOJIA YCBOCHUS |\ v 0pErx 3aaHumil
5 3) 00ydJarmuMcst y4e0HOTO MaTepuaia o BCeM |11 OLEHKH KauecTsa
paszenam JUCIUIUIHHBL. OCBOCHIS
CpencTBO KOHTPOJISI CAaMOCTOSITEIIbHOW paOOThI
00yuyaroIerocs, IpeaCTaBIIsoLIee COO0N OTBET Kommiekr
6 3K3%M6H Ha BOIPOCHI, OXBAaTBHIBAIOIIME BCE pa3elbl | dK3aMEHAIIMOHHBIX
) (MOIy M) NWCUUIUIMHBI, TIO3BOJISIET OIICHUTH OnIeTOB
YPOBEHb IPUOOPETEHHBIX 3HAHUH
IMacnopT ¢oHAa OLEHOYHBIX CPEICTB MO AUCHUILINHE
«Xumuyeckue 0CHO8bl MEXHONO0ZUU NOTUZPAPUUECKO20 U YRAKOBOYHO20 NPOUIEOOCMEA)
Ne Kon HaumenoBanue
wn KoHTposmmpyemble pa3ieibl AU CHUIIHHBI KOHTPOJIUPYeMOi OI[€HOYHOI0
KOMIIeTEeHITHHN cpeacTBa
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1-it cemecmp

Paznen 1. Tema 1. Beeoenue. Knaccot

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

2 Pazpnen 1. TeMav2. Cmpoenue amoma u OITK-1 3, K/P, T, YO
nepuoou4ecKuil 3aKoH

3. Pasnmen 1. Tema 3. Xumuueckasn cea3o OIIK-1 3, 0JIP, K/P, T, YO

4 Pasnen 1. Tema 4. Ocnoeérnvie 3al<onvomepnocmu OIK-1 3, OJIP, K/P, T, YO
NPOMEKAHUA XUMUUECKUX PeaKUUil

5. Paznen 1. Tema 5. Pacmeopui OIIK-1 3, OJIP, K/P, T, YO
Pa3nen 1. Tema 6. Oxkucnumenwrno-

6. 60ccmaHnosumenbvHble peaKkyuu. OIIK-1 3, 0JIP, K/P, T, YO
Anexmpoxumuueckue npoyeccol

1. Pazgen 2. Tema 1. Xumusn s-anemenmoe OIIK-1 3, 0JIP, K/P, T, YO

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

9. | Pa3pmen 2. Tema 3. Xumusn d-anemenmos OIIK-1 3,0JIP,K/P, T, YO

10. | Pasgen 3. Tema 1. Kauecmeennuwiit ananu3s OIIK-1 3, OJIP, K/P, T, YO

11. | Pazgen 3. Tema 2. Koauuecmeennbwtii ananus OIIK-1 3, 0JIP, K/P, T, YO

2-it cemecmp

Pazgen 1. Ocnoenvie nonamus xumuueckux

1. npOYEccos u ux céA3b ¢ MEXHOI02UYECKUMU OIIK-1 3,K/P, T, YO
npoyeccamu 6 noauzpaguu

5 Paznen 2. Tema 1. Ilpedenvhuie yeneo0opoowt OIK-1 3, OJIP, K/P, T, YO
(anxanor)
Paznen 2. Tema 2. Imunenoswie yzneeo0opoont

3. (anxenwt). [uenosvie y2ineeo0opoosl OIIK-1 3, OJIP, K/P, T, YO
(ankaduennl)

4 Pasnen 2. Tema 3. Auemunenogwie OITK-1 3, OJIP, K/P, T, YO
y271€6000p00bl (AIKUHBL)

5 Paznen 2. Tema 4. Apomamuueckue OITK-1 3, OJIP, K/P, T, YO
Y271€6000pP00bL

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

7. Pasnen 3. Tema 2. @enonnt OIIK-1 3, 0JIP, K/P, T, YO

8 Pasnen 3. Tema 3. Okcocoeounenusn OIK-1 3, OJIP, K/P, T, YO
(anvoezuovl u Kemonbvl)
Paznen 3. Tema 4. Kapoonoevie kucnomut:

9. 00HOOCHOBHbIE HACHIUCHHbIE, HEHACbIUCHHbLE, OIIK-1 3, OJIP, K/P, T, YO

apomamuuecKue u 03yxocn0(m ble

41




10. | Pasznmen 3. Tema 5. JKupot u macna OIIK-1 3, 0JIP, K/P, T, YO
11 Pasznen 3. Tema 6. Yaneeoo0wvt: mono-, ou- u OIK-1 3, OJIP, K/P, T, YO
noaucaxapuovl
Paznen 3. Tema 7. A3omcooepocawjue
12. | coeounenun: amunvl, HUMPUIIbL, UOHUMPUTIBL, OIIK-1 3, 0JIP, K/P, T, YO
HUMPOCOCOUHEHUA, UOUUAHAMDBL.
13. | Pasnen 3. Tema 8. Juazo- u azocoeounenusn OIIK-1 3, OJIP, K/P, T, YO
14. Paznen 3. Tema 9. Muozosoepusie u OITK-1 3, OJIP, K/P, T, YO
2emepoUUKIUYeCKUe COCOUHEHUA
3-it cemecmp
Pasnen 1. Ocnosvt xumuueckoii 9, OJIP, K/P, T, J1
L mMepmMoOuUHaAMUKU OINK-1
Paznen 2. @azoevie pasnosecus u yuenue o 2, 0JIP,K/P, T, I
2. pacmeopax OIIK-1
3. | Pasnen 3. Pacmeoput 31ekmponumog OTTK-1 3, OJIP, K/P, T, I
Pasnen 4. Xumuueckasa kunemuxa. 2, OJIP, K/P, T, J1
4. Domoxumuueckue peakyuu. Kamanus OIK-1
5. | Paznen 1. Jucnepcuvie cucmemut OTIK-1 3, OJIP, K/P, T, J1
Paznen 2. @uzuueckan xumua nosepxnocmmuvlx 9, OJIP, K/P, T, J1
6. | ngnenuii OINlK-1
7. | Pazgen 3. Ceoiicmea oucnepcuvix cucmem OIIK-1 3, OJIP, K/P, T, [T
Paznen 4. Omoenvnsie knaccel oucnepcrulx 2, 0JIP,K/P, T, I
8. | cucmem OIIK-1

1. IlepeyeHb KOMIETEHLHUH € YKa3aHHMeM 3TanoB HUX (POPMHPOBAHUSA B

AMCUMILIMHBL. POPMBI KOHTPOJIA (POPMHUPOBAHUA KOMIIETEHHH

nmpouecce 0CBOCHUs

Jranbl
Kox 1o ¢popmupoBanu
Komnerenuus ®roC dopmMa KOHTPOJIs 5 (pasaen:
AUCHMILIMHBI)
Cnocobnocms npumensams IIpoMesKyTOUHBI KOHTPOJIb:
ecmecmeeHHOHAYYHble U OIIK-1 | 3a4er, 3a4er, oK3aMeH

00WeuHIICeHepHble 3HAHUS,
Memoobl MamemMamuyecKo2o
aHanu3a u MOOeIUPOBAHUsL 8
obaacmu npogeccuonatbHol
desmenvbHOCMU

Texyuuii KOHTPOJIb:
orpoc Ha
3aHATHUSAX;
3anMTa JJabopaTopHBIX paboT;
KOHTpOJIbHAs paboTa;
TECTUPOBAHUE

1a00paTOPHBIX

Bce paznenst

2.Jloka3aTte M W KPUTEPUM OIECHUBAHHUSA KOMIIETEHUUI

OIMMCAHHUEC IIKAJI OLICHUBAHUA

2.1. Kputepuu olleHKH 0TBETA HA IK3aMeHe
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(¢popmupoBanune kommnerenuun OIK-1)

«5» (oTaM4HO): OOy4YaroIUHCS JEMOHCTPUPYET CHCTEMHbIE TEOPETUYECKHE 3HaHMS,
BJaJIee€T TEPMUHAMHM, JIaeT apryMEHTHPOBAaHHBIE BBIBOABI M OOOOIIEHHS, MPUBOJUT MPUMEPHI,
MTOKa3bIBAaeT CBOOOIHOE BJIaJIEHNE MOHOJIOTUYECKOM peubio M CIOCOOHOCTH OBICTPO pearupoBaTh Ha
YTOYHSIOILINE BOIIPOCHI.

«4» (Xopomio): o0ydJarIHIACS TEMOHCTPUPYET MPOUYHBIE TEOPETHUECKUE 3HAHMS, BIIAJEET
TEpPMUHAMH, JI€TIa€T apryMEHTHPOBAHHBIEC BHIBOJBI M 000OIEHHS, TPUBOAUT IPUMEPBI, TOKA3bIBAET
CBOOOJHOE BIIaJICHUE MOHOJIOTMYECKOM peubio, HO MPHU 3TOM JIENAaeT HECYIIEeCTBEHHbIE OIIUOKH,
KOTOpble OBICTPO HCIPABISET CAaMOCTOATENbHO MM TPH HE3HAYUTEIBHOH  KOPPEKLIUHU
IperoaaBaTeneM.

«3» (Y10BJIE€TBOPUTEIBbHO): O0yYAIONIUNCS TEMOHCTPUPYET HETIIYOOKHE TEOpPETHUECKHE
3HaHUsA, NPOSABISET ciabo chopMUpOBaHHBIE HAaBBIKM aHalu3a SBJIEHUH U TPOIECCOB,
HEJ0CTAaTOYHOE YMEHHE JI€JaTh apTyMEHTUPOBAHHBIE BBIBOIBI M IPUBOIUTH IPUMEPHI, IOKA3bIBAET
HEJIOCTAaTOYHO CBOOOJHOE BIIAJICHHE MOHOJIOTUYECKOM peublo, TEepPMHUHAMH, JIOTHYHOCTBIO U
MIOCJIEIOBATEILHOCTBIO HM3JIOKEHUS, JIeJaeT OIIMOKH, KOTOPhIE MOXKET HCHPAaBUTh TOJBKO TNPHU
KOPpEKILUHU MpernogaBaTesieM.

«2» (Hey/10BJIeTBOPHUTEIbHO): O0yUYaAIONIMNCS NEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX
OCHOB TMIpeIMeTa, HE yMeeT [elaTh apryMEHTHPOBAHHbIE BBIBOJIbI M TMPUBOJIUTH HPUMEPHI,
NOKa3bIBaeT cnaboe BIIAJICHHUE MOHOJIOTUYECKOH peublo, HE BIAJAEET TEPMHUHAMHU, HPOSBIISET
OTCYTCTBHE JIOTUMHOCTH U MOCIEA0BATEILHOCTH U3JI0KEHHUS, JIEIaeT OMMOKH, KOTOPbIE HE MOXKET
UCIPAaBUTh @K€ IPU KOPPEKLUHU IMPENOoIaBaTeIeM, OTKa3bIBAETCS OTBEYATh Ha JOINOJIHUTENIbHbBIE
BOIIPOCHI.

2.2. Kputepun olleHKH 0TBETA HA 3a4eTe
(¢popmupoBanne kommnerenuuii OITK-1)

324TEHO:

Opy OTBETE HA MPEIJIOKEHHBIE BOMPOCH OOYYAIONIMHACS JEMOHCTPUPYET CHCTEMHBIE
TCOPCTUUCCKHUC 3HAHUS, BIIAACCT TCPMUHAMU, ACTTACT apIryMCHTUPOBAHHBIC BBIBOJAbI U O606H_IGHI/ISI,
IPUBOJUT TIPUMEPHI, TOKA3bIBAET CBOOOIHOE BiIajieHHME MOHOJOTHYECKOH Peublio W CHOCOOHOCTH
OBICTPO pearupoBaTh HA YTOUHSIIOIIUE BOTIPOCHI.

He 3a4TeHO:

00y4JaroIIHUiCs JTEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKMX OCHOB IMpEAMETa, HE yMeEeT
JeaTh apryMEHTHPOBAHHBIE BBIBOJIBI W IPUBOAWTH IPHMEPHI, MOKA3bIBAeT ciaboe BIaJCHUE
MOHOJIOTUYECKOU p€4bro, HC BJIAACCT TCPMUHAMH, TPOABIIACT OTCYTCTBHUC JIOTUYHOCTU U
MOCJIEIOBATEILHOCTH HM3JI0KEHHS, JICNIaeT OIIMOKH, KOTOPBIE HE MOXKET HCIPAaBUTh JaXe MpH
KOppCKIHMHU MPErIoaaBaTeJICM, OTKA3bIBACTCA OTBCHATh HA JOITOJHHUTCIBHBIC BOIIPOCHI.

2.3. Kputepuu oumeHKH padoThl 00y4alolierocsi Ha JadopaTOpPHLIX 3aHATHAX (OTYET MO
JJabopaTopHbBIM padoTam)
(popmupoBanue komnerenuuii OTIK-1)

«5» (0TJINYHO): BBINOJIHEHBI BCE JIabopaTOpHbIE pabOThl, NPEIYCMOTPEHHBIE IUIAHOM, U
HalKCaHbl IO HUM OTYeTHl; 00yyarommuiics 6e3 omuoboK caenan HeoOX0IUMbIe pacuyeThl U TPAMOTHO
HaIuMcas BIBOJBI K paboTaM.

«4» (X0poIlIo0): BBINOJHEHBI BCE JabopaTOpHble pabOThl, MPEIYCMOTPEHHBIE IUIAHOM, U
HalMCaHbl [0 HUM OTYEThI; OOYyYaroIIMHCS C KOPPEKTUPYIOUIMMH 3aMEYaHUSMHU MpernoiaBaTess
caenan HeoOXoIMMBbIE pacueThl U TPaMOTHO HamKcall BBIBOJBI K paboTam

«3» (YA0BJIETBOPUTEJIBLHO): BBHINIOJIHEHBI Bce JaOOpaTOpHble paboThI, MPeryCMOTPEHHbIE
IUIAHOM, W HalKMCaHbl MO0 HUM OTYETHl; C 3aMEYaHMSIMM MpenojaBaTesis OoOydaroIIuics chaemnan
HE0OXO0IMMbIE pacyeThl U HAIUCAall BBIBOJABI K paboTaM.

«2» (Hey/0BJIETBOPHUTEJBHO): O0YUaIOLIUIICS HE BBIOJHUII UM BBINOJHUI HENPABUIHHO
nabopaTopHble paboThl, MPEAYCMOTPEHHbIE IUIAHOM; HE HAMUCcal MO HUM OTYEThl, HE CAelall
HEOOXOJMMbIE PACUETHI U HE HAIMCAJ BHIBOJBI K paboTaM.
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2.4. Kputepuu oLeHKH YCTHOTO Onpoca
(¢popmupoBanune komnerenumnii OITK-1)

«5» (0TIM4YHO): OOYydYaIOIIMICS JIEMOHCTPHPYET CHCTEMHBIE TEOPETHUYECKHUE 3HAHMS,
BJIaACCT TCPMUHAMU, ACJIACT apryMCHTHUPOBAHHBIC BBIBOJbI U O606H1€HI/I$[ n 6I)ICTp0 pcarupyeTr Ha
YTOYHAIOIKUC BOIIPOCHI.

«4» (Xopomio): o0ydJarIHIACS TEMOHCTPUPYET MPOUYHBIE TEOPETHUECKUE 3HAHMS, BIIAJEET
TCPMHUHAMHU, [ACTACT APTYMCHTHUPOBAHHBLIC BBIBOALI H O606H_[€HI/I$I, HO TIIpu 3TOM [OCJIaCT
HECYLIECTBEHHbIE  OIIMOKH, KOTOpbIe OBICTPO HCIpPABISET CAMOCTOSITENIBHO WM  TPpU
HE3HAUUTEIbHON KOPPEKIIUHU MPEToJaBaTeIeM.

«3» (Y10BJIE€TBOPUTEIbHO): O0YYAIOIIMICS JIEMOHCTPUPYET HETITYOOKHE TEOPETHUYECCKHE
3HaHUA, HCAOCTATOYHOC YMCHHUC [CJIaThb apryMCHTHPOBAHHBIC BBIBOJAbI U NPUBOAWUTL NPUMCPHI,
MOKA3bIBAaCT HEIOCTATOYHO CBOOOIHOE BIIaJICHHE TEPMUHAMHU, JIeJaeT OIIMOKH, KOTOPbIE MOXKET
HCIIPAaBUTH TOJIBKO IIPH KOPPEKIUU PENIOJaBATEIEM.

«2» (HeyI0BJIETBOPUTEIbHO): OOYYAIONIUICS JTEMOHCTPUPYET HE3HAHHE TEOPETUUYECKHUX
OCHOB IIPEAMCTAa, HC YMCCT ACJIATh apryMCHTHUPOBAHHBLIC BBIBOAbBI HC BJIAACCT TCPMUHAMU, NCIACT
OLIMOKH, KOTOPbIE HE MOKET UCIPABUTD JIaXKe MPU KOPPEKIUH MPENOIaBaTEIeM.

2.5. Kputepuu o1ieHKH TeCTHPOBAHUS
(¢popmupoBanune komnerenuuii OITK-1)

brnankoBoe TECTMPOBAaHUE OLEHUBAETCSI B COOTBETCTBUM C IPOLIEHTOM IPABHIBHBIX
OTBETOB, IaHHBIX 00YYaIOIIMMCS Ha BOTIPOCHI TECTA.

CrangapTHas IIKala COOTBETCTBHUS PE3YJIHTATOB TECTHPOBAHUS BBICTABISIEMON OaTbHON
OIICHKE:

- «OTJIMYHO» - CBBIIIE 85% MpPaBUIbHBIX OTBETOB;

- «xopowoy» - ot 70,1% 1o 85% npaBUIBHBIX OTBETOB;

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

- ot 0 10 55% npaBUIIbHBIX OTBETOB — «HEYIOBJIETBOPUTEIHLHO

PersiiaMeHT TecTHpOBaHMSI BKIIIOYAET:

- KOJIM4YEeCTBO BOMPOcoB — 20;

- IIPOIOJKUTEIBHOCTh TECTUPOBAHMS — 60 MUHYT;

«5» (0TJINYHO): TECTUPYEMBII JIEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHMSI, BIIAJIEET
TepMUHAMU 1 00J1a7JaeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCHI TECTA.

«4» (X0pomI0): TECTUPYEMBIN B ILIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMUSI,
BJa/ieeT OOJBIIMHCTBOM TEPMHMHOB U 00JIaJJaeT CIOCOOHOCTHIO OBICTPO pearupoBaTh HAa BOIPOCHI
TECTa.

«3» (YIOBJIETBOPUTEJbHO): CHUCTEMHBIE TEOPETUYECKUE 3HAHHUS Y TECTUPYEMOTO
OTCYTCTBYIOT, OH BJIAJIEET HEKOTOPBIMU TEPMUHAMM U Ha BOIPOCH!I TECTA PEArupyer IOCTATOYHO
MEJUIEHHO.

«2» (HeyIOBJIETBOPHUTEJIbHO): CHCTEMHBIE TEOPETUYECKUE 3HAHUSA Yy TECTHPYEMOIO
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BJaJIeeT U Ha BOIIPOCHI TECTa pearupyeT MeJIEHHO.

2.6. Kputepun onleHKH KOHTPOJIbHOMH padoThl
(¢popmupoBanune kommnerenuuii OITK-1)

KonrponpHas paboTa BBIOMHSETCA 10 BapuaHTaM M BKIOYAeT TPU 3aJaHUs: JBa
TEOPETUYECKHUX BOIIpOCca MO U3yUYeHHOMY Marepuaiy u 3agady. KonTposbHas pabota olleHUBaeTCs
B COOTBETCTBHH C MPOLIEHTOM IPAaBUIBHBIX OTBETOB.

- «OTJINYHO» - CBbIIIE 85% IMpaBUIIbHBIX OTBETOB;

- «xopomo» - oT 70,1% no 85% npaBuIIbHBIX OTBETOB;

— «YIOBJIETBOPUTETBHO» - OT 55,1% 1m0 70% npaBUIBHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYIOBJIETBOPUTEIHLHO
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Kaxplif Bormpoc KOHTPOJIBHOM paboThl OLIEHUBAETCS MO MATHOAUIbHON mKkaje. Mtorosas
OIIEHKa MO KOHTPOJIbHON paboTe BBICTABISAETCS, UCXOAS M3 CyMMbl 0ajlIOB, MOJYYEHHBIX 32 TPU

3aJaHusl.

«5» (nATh 6aJ1JI0B): 00YUArOIIUICS TEMOHCTPUPYET CHCTEMHBIC TEOPETHUCCKUE 3HAHUS: Ha
TEOPETUYECKHUI BOMPOC KOHTPOJIBHOW pabOThl OTBEUAET IPaMOTHO U TOJHO, 3a/ady pemaeT 0e3
OIIMOOK U ¢ HEOOXOANMMBIMU MOSICHEHUSIMHU.

«4» (ueTpIpe 0Oajuia). OOydarONIMICA C HEOONBIIUMH HETOYHOCTSIMH JIEMOHCTPHPYET
CUCTEMHbIE TEOPETUYECKHE 3HAHUS: Ha TEOPETHYECKUN BOIPOC KOHTPOJIHHOM paboThl OTBEUaeT
I'PaMOTHO U TIOJIHO, 33Jja4y pemaeT 6e3 rpyObIX OMUO0K U ¢ HEOOXOIUMBIMU MOSICHEHUSIMU

«3» (Tpu 6ajIa): 00yUaIOIMICSA HE AEMOHCTPHPYET CHCTEMHBIX TCOPETHUYECKHE 3HAHUM:
Ha TEOPETHUYECKHH BOMPOC KOHTPOJBHOW pabOThl OTBEUAET YACTHMYHO U C CYIIECTBEHHBIMHU
ommOKamu, 3a/1a4y pellaeT ¢ CyIIeCTBEHHBIMU OLIMOKaMH U HE AaeT HEOOXOJUMBIX MOSCHEHUH.

«2» (nBa H6asIa): 0OyJAOUIHIiCS HE UMEET CHCTEMHBIX TCOPETUUCCKUE 3HAHUMN: HAa BOMPOC
KOHTPOJILHON pa0OThI OTBEYAET YACTUYHO U C TPyOBIMU OImMOKaMH, 3ajady pelaeT ¢ TpyobIMu
OIIMOKAMU M HE JaeT HeOOXOIUMBIX TIOSICHEHUH.

«1» (omuH 0aja). oOy4aroIIuiicss HE HMMEET CHUCTEMHBIX TCOPETHYECKHE 3HAHWU. Ha
TEOPETUYECKHIA BOMTPOC KOHTPOIILHOM pabOThI HE OTBEUALT, 33/1a4y HE PEIacT.

2.7. UToroBblie mokaszareyiv 60a,-IbHOM OlleHKU ¢hOPMHUPOBAHHOCTH KOMIETEHIU M0
AMCHMILINHE B pa3pe3e J1eCKPUIITOPOB «3HATH/ YMETh/ BJIAJETh»:

IToka3zaTenn

Kpurepun oueHuBanus

2

3

4

5

OIIK-1. CriocoOHOCTh MPUMEHSTh €CTECTBEHHOHAYUHBIEC M OOLICHHKCHEPHBIE 3HAHUS, METO/IbI
MaTEeMaTHYECKOT0 aHaIN3a ¥ MOJEITMPOBAHUS B 00JIaCTH MPO(ECCHOHAIBHOMN JIESITETbHOCTH

3HATH: OO0yuaromuiics OOyuaromuiics OO0yyaromuiics OO0yuaromuiics
METOIEI JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
U3MEpEHUS U MOJIHOE OTCYTCTBHE | HEIOJIHOE COOTBETCTBUE | YaCTUYHOE ITOJTHOE
00paboTKHu WA CIICAYIOIINX 3HAHWN: COOTBETCTBHE COOTBETCTBHE
9KCIIEPUMEHTAIBH | HEAOCTATOYHOE METO/IOB M3MEPEHUS U CIEIYIOIINX 3HAHUU: | CIIeIYFOIINX
BIX TaHHBIX COOTBETCTBUE 00paboTKH METOJIOB M3MEPEHHS | 3HAHWU: METOJI0B
CJICTYFOIIUX AKCIEPUMEHTAIBHBIX 1 00paboTKH U3MEPCHHS U
3HAHUNA: METOIOB JTAHHBIX. 9KCIIEPUMEHTAIbHBIX | 00pabOTKH
HU3MEPEHUS U JlomyckaroTcst JIAHHBIX. IKCIIEPUMEHTAIbH
00paboTku 3HaYUTENbHBIC OmUOKY, | Jlomyckatorcs BIX JAHHBIX.
9KCTICPUMEHTAIIBHBI | MPOSBIISIETCS HE3HAYHUTEIbHBIE CBo0OoaHO
X JAHHBIX HEIOCTATOYHOCTE OIITNOKH, oTepupyeT
3HAHUH, 110 PALY HETOYHOCTH, MPUOOPETCHHBIMU
IoKa3aTeleH, 3aTpyIHCHHS TIPU 3HAHUSAMU
obyyJaronuiics AHAIUTHYECKUX
HCIBITEIBAET oreparusIx
3HAYUTEILHEIE
3aTpyIHCHHS IPU
OIEePUPOBAHHUH
3HAHUSMU TIPU UX
MEPEHOCE HA HOBHIC
CUTyaIuH
yMeTh: Oo6yuaromuiics He | OOyJaromImiAcs OO0yJaromuics OO0yyaromuiics
00pabaThIBaTh U yMEET WIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MIPEICTABIISTh HEIOCTATOYHOMN HETIOJIHOE COOTBETCTBHE | YaCTHYHOE ITOJTHOE
9KCIIEPUMEHTAIbH | CTCIICHU yMEEeT CIIEYIONIUX YMEHUM: COOTBETCTBHE COOTBETCTBHE
bl¢ JaHHBIE B BUIE | 00OpabaThiBaTh U o0OpabaThiBaTh U CIEIYIOIINUX YMEHUM: | CIEIYIOIINX
OTYETOB MPEJCTABIATh MPECTABNIATh 00pabaThiBaTh U YMEHHUI:
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AKCIIEPUMEHTANBHBI | 3KCIIEPUMEHTAIbHbBIE MPEJICTABIATh o0OpabaThiBaTh U

¢ JIaHHbIC B BUJIE JIAaHHBIC B BUJIC OTYETOB. | OKCIEPHUMEHTAIIbHBIE | MPEICTABIISATH

OTYETOB JonyckaroTcst JIAaHHBIC B BUJIE IKCIIEPUMEHTAIILH
3HAYHUTENLHBIC OIIMOKK, | OTYETOB. Y MEHUS bI€ JIaHHbBIC B BUJIC
MPOSIBIISICTCS OCBOCHBI, HO OTYETOB.
HEJI0OCTAaTOYHOCTh JTOTTY CKaIOTCS CrobomHO
YMEHHUI, TIO Py HE3HAYUTEIIbHEIC orepupyer
MOKa3aTeleH, OIINOKH, MPHOOPETEHHBIMHU
o0y4Jarouics HETOYHOCTH, YMCHUSIMH,
UCTIBITHIBAET 3aTpyIHEHHS TIPU NPUMEHSIET UX B
3HAYNUTENLHBIE aHATUTUYECKHIX CUTYaIUsAX
3aTpyIHEHHS IPU orepanusx, IepeHoce | MOBBIMCHHON
OTIEPUPOBAHHN YMCHUH Ha HOBBIC, CJIO)KHOCTH
YMEHHUSMH TIPU UX HECTaHAapTHBIE
MepeHOCce Ha HOBBIC CUTYyallun
CUTYyalluu

BJIA/I€Th: OOyuaromuiics He | OOyuaroruiics Biaageer | OOydarouuics OO0yuatomuiics B

CIIOCOOHOCTBIO K
CUCTEMATHU3aLUNA U

00001IEHNIO CTEIIEHH BIAJEET

pe3yaBTATOB CITIOCOOHOCTBIO K

paboThI CHCTEMaTH3AIUN U
000011IEHHIO
Pe3yIBTATOB
paboThI

BJIAJIEET WU B
HEOOCTATOYHOMH

CIIOCOOHOCTBIO K
CUCTEMaTH3allUN 1
0000IICHHIO
pe3yNbTaToB PabOTHI B
HETIOJIHOM 00BEME,
JIOTTYCKAIOTCS
3HAYUTEIbHBIC OIIMOKH,
MPOSIBISETCS
HEI0CTaTOYHOCTh
BIIAJICHUS HABBIKAMU T10
pAny nmokasaTeneH,
oOyJaronuiics
HCITBITHIBAET
3HAYNUTEIbHBIE
3aTpyJHEHHS [IPH
MIPUMEHEHUHU HAaBBIKOB B
HOBBIX CUTYaIIUsAX

YaCTUYHO BJIaJIEET
CHOCOOHOCTBIO K
CHCTEMATH3AIUN U
00001IeHHTO
pe3ynbTaToB PadOTHI,
HaBBIKH OCBOEHBI, HO
JIOITYCKAOTCS
HE3HAYUTEILHEIE
OIINOKHU,
HETOYHOCTH,
3aTPyJHCHHS MTPH
AHATUTHYECKUX
omepanusx, IepeHoce
YMEHUI Ha HOBBIE,
HECTaHJIaPTHEIC
CUTYaIun

IIOJIHOM 00BbeEME
BIIaJIEET
CITOCOOHOCTRIO K
CHCTEMATU3AlNA U
0000I11IEHUTIO
pe3yiIbTaTOB
paborTsl,
CBOOOIHO
[IPUMEHSET
MOy YCHHBIC
HAaBBLIKU B
CUTYyaIUAX
MTOBBIIIICHHOM
CIIOKHOCTH

2.8. UToroBoe cOOTBEeTCTBHE 0ALILHOM IIKAJIBI OIIEHOK ¥ YPOBHEH C()OPMHUPOBAHHOCTH
KOMIIETEeHIUI N0 IUCHUILTHHE:

YpoBenb
chopMuUpPOBAHHOCTH Ouenka IosicHenne
KOMIIeTEeHIIUH
TEOPETUYECKOE COACPKAHUE M IPAKTUYECKUE HABBIKM IIO
JUCUUIIIMHE OCBOEHBI TOJIHOCTHIO;
Bricokuit 3a4TEHO BCEC TMPEAYCMOTPEHHBIC MPOTrpaMMoOil 0OyueHHUs ydeOHbIC
3a/1aHUsI BBITIOJIHEHBI HA BBICOKOM YPOBHE;
KOMIETEHIINU CPOPMHUPOBAHBI
TEOPETHUYECKOE COJCpKAaHWE ¢ TIPAKTUYCCKUE HABBIKH IIO
OUCLUIIIMHE OCBOEHHI IIOJIHOCTHIO;
Cpennuit 3a4YTEHO BCE TMPEIyCMOTPEHHBIE TMPOTPaMMOil 0oOyueHHs ydeOHBIe
3aJlaHHs BBITIOJITHCHBI C HE3HAYHUTCIIbHBIMHU 3aMCUYaHUsIMMU,
KOMIIETEHIIMH B LIEJIOM C(OPMUPOBAHBI
TEOPETUUYECKOE COACpXKAHUE U TPAKTUYECKUE HABBIKH IIO
JUCIUIIIMHE OCBOCHBI 4YaCTHYHO, HO Hp06eJII)I HE HOCAT
Y 10BIIETBOPUTEIIbHBIN 3a4YTEHO CYILIECTBEHHOTO XapaKTepa;
OOJBIIMHCTBO  MPEIYCMOTPEHHBIX TMPOTPaMMON  OO0ydYeHUs
y4eOHBIX 3a/1a4 BBITIOJHEHO, HO B HUX MMEIOTCS OITHOKH,
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KOMIICTCHIIMH C(l)OpMI/IpOBaHI)I HaCTHYHO

TEOPETUYECKOE COJEPKAHUE M MPAKTUYECKHE HABBIKU IIO
JAUCIHUIINIMHC HEC OCBOCHBI,

OOJIBIIMHCTBO ~NPEAYCMOTPEHHBIX IMPOrpaMMON  O0y4eHUs
y4eOHBIX 3agaHuii 70O HE BBINOJIHEHO, JUOO COIOEPKUT
HE 3a4TEHO rpyObIe OmmMOKy;

JIOIIOJIHUTEJIbHAST CAMOCTOSATENbHAs paboTa HaJ MaTEpUalIOM He
NPUBOIUT K KAaKOMY-THMOO 3HaYMMOMY HOBBIIIEHHIO KadecTBa
BBINOJIHEHUS YUEOHBIX 3a1aHuil;

KOMITETEHIIMU He ChOpPMUPOBAHBI

HeynosnerBopu-
TEJILHBIN

YpoBenb
chopmupoBaHHOCTH Ouenka Mosicuenne
KOMIIETEHIUH

TEOPETHYECKOE COACP)KaHNE U MPAKTUYECKHE HABBIKU IO

S JTUCIUIIIINHE OCBOEHBI MTOJIHOCTHIO;

Bricokuit (oTmmamo) BCE MPEIyCMOTPEHHBIE MPOrpaMMoil OO0y4deHus ydeOHbIe
3aJaHMs BBIIIOJHEHBI HA BHICOKOM YPOBHE;

KOMITETEHIIMU C(HOPMHUPOBAHBI

TEOPETUUYECKOE COAEPIKaHUE M MPAKTHUUYECKHE HABBIKH IO
JTUCUUIUIMHE OCBOCHBI MOJIHOCTHIO;

BCE TMPEAYCMOTPECHHBIE TPOrpaMMOi OOyUeHHS ydeOHBIC
3a/IaHMsI BHITIOTHEHBI C HE3HAYNTEIIEHBIMU 3aMECUaAHUSIMU;
KOMIIETSHIIUH B 11eJI0M C(hOPMHUPOBAHBI

«y»

Cpenmmii (xoporo)

TEOPETHYECKOE COIEPIKaHUE U TPAKTUUECKNE HABBIKH IO
JUCLUIUIMHE OCBOCHBI YACTUYHO, HO MPOOETBI HE HOCST
VY nosnersopu- «3» CYyILIECTBEHHOI'O XapaKTepa;

TEJIbHBIN (YAOBIETBOPHUTENBHO) |OOJILIIMHCTBO MPETYCMOTPEHHBIX MTPOrpaMMoii 00yUIeHus
y4eOHBIX 3a/1a4 BBIIIOJHEHO, HO B HUX UMEIOTCS OLINOKY;
KOMIIETEeHIIMU c(hOPMHUPOBAHBI YACTHYHO

TCOPETUYCCKOEC COACPKAHNUE U IMPAKTHUYCCKUEC HAaBBIKU II0
JUCLIUIIINHE HE OCBOEHBI;

OONBLUIMHCTBO NPEAYyCMOTPEHHBIX IPOrpaMMOi 00yUeHHUs
y4eOHBIX 3a1aHuil THO0 HE BBITIOJIHEHO, TH00 COACPKUT
rpyObie omHMOKY;

JOTOJTHUTEIIbHAS CaMOCTOSITEIbHAs pabora Haj
MaTepuajoM HE MPUBOAUT K KaKOMY-THOO 3HAYMMOMY
IIOBBIIICHUIO KAYE€CTBA BBIITOJIHCHUA y‘Ie6HI)IX 33I[3HI/II\/'I;
KOMIIETEHIIMU HE CPOPMHUPOBAHEI

HeynosnerBopu- «2»
TEITHHBINA (HEYTOBIETBOPUTEIIHHO)

3. Meroanyeckne marepuanbl (THNOBbIe KOHTPOJIbHBIE 3aJaHUs), ONpeaeAoIIne
npoueaypbl OLEHUMBAHWST 3HAHWH, YMEHHMH, HaBHLIKOB W (WJIH) ONbITA AeSATeJbLHOCTH,
XapaKkTepu3yIuXx 3Tanbl popMupoBaHUs KOMIETEHIIUI

KonTposnbHble 3aaHus, TPUMEHSIEMbIE B PAMKAX TEKYIIETO M MPOMEKYTOUYHOTO KOHTPOJIS
0 JHWCLUMIUIMHE, HOCAT YHHUBEPCAJIbHBIM XapakTep M NOPeayCMaTpUBAIOT BO3MOXXHOCTH
KOMILJIEKCHOU OIIEHKH BCEro Habopa KoMIieTeHuui, mpeaycMorpeHHsix OlIl mo aucuumimne.

3.1. Tekymmii KOHTPOJIb (OTYET MO JA0OPATOPHBLIM PadOTaAM U AUCKYCCHS)

(popmupoBanue komnerenuuii OTIK-1)
TeMaTI/IKa, MCTOANYCCKUC YKa3aHUs I10 BBIIIOJIHCHHUIO Ha60paTOpHI)IX pa60T HU3JIOKCHBI B

MaTepuanax, XpaHsmuxcs Ha kapeape « ITHHOBaIMOHHbIE MaTepHallbl IPUHTMEIUAUHIAY CTPUM.

3.2 Tekymnii KOHTPO.Jb (KOHTPOJIbHAsE padoTa)
(¢popmupoBanne kommnerenumii OIK-1)
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IlepBbINi ceMecTp

IIpumepHbIe 3a1aHNs K KOHTPOJIbHOMH padote Nel

1. BapuanTtsl 3a1ay:

a) B 800 r Boxsr pactBopmiu 200 r Na;SO4. Onpenenure maccoByro oo NaxSOs4 B
pactBope (B %).

0) CkoJIbKO MOJIb BemecTBa cocTaBisioT 348  KoSO4?

B) Kakue MeTamisl U3 nepeurciaeHHbIX BHITECHIIOT BOJIOPO/ U3 HOA0BOAOPOIHON
kucnotel HI: K, Fe, Au, Ca, Ag? IlpuBeaure ypaBHEHHUS peakLnii B MOJICKYJIIPHON U
COKpaIIeHHOW HOHHOH opme.

r) Kaxoii 06beM pu HOpMATBHBIX ycIoBHAX 3aHUMAIOT 320 r kucnopona O2?

n) Ckonbko JuTpoB kuciopoaa Oz (yciaoBus HOpMaIbHBIE) 00pa3yeTcs MPU Pa3I0KCHUH
20 monb H20?

¢) Xmopun 6apus BaCly MoXxHO momy4nTh B3aUMOJICHCTBUEM METAIIMYCCKOTO Oapus ¢
pactBopom HCI. Hanrcath ypaBHEHHE 3TOW peakiiu U paccuuTaTh 00beM Bojopoaa Ha (ycimoBus
HOpMaJIbHbIE), BBIACIIUBIIETOCS MPU pacTBOpeHuu 274 r 6apusi.

x) Kaxkoit o00beM Bogopoaa Hz (ycioBust HopmanbHbI€) BBIACIUTCS MpU pacTBopeHun 20 r
KanpLus B cossiHon kuciore HCI?

3) CkonpKko rpaMMoB cynbhuaa nuHka ZNS odbpazyercs npu B3aumozeiictsuu 130 r
IUHKA C U30BITKOM CephI?

2. BapuanTsl 3agaHuii:

a) jgommcarh 3 ypaBHEHHS OOMEHHBIX PEaKIMii, HAIKCATh UX COKPAIICHHbIC HOHHBIC
ypaBHEHHS, PaCcCTaBUTh KO3 PULIMEHTEI,

0) HamucaTh ypaBHEHHUS PEaKIMi, C TIOMOIIBIO0 KOTOPBIX MOXKHO OCYILIECTBUTH LETIOUKY
NpeBpaleHui (€CIH peakys MPOXOAUT B BOJHOM PacTBOPE, HEOOXOIMMO KPOME MOJIEKYJIIPHOTO

HaMKCcaTh U COKPAIIEHHOE HOHHOE YPaBHEHHE); PacCTaBUTh KOA((DUIIMEHTHI, HApUMep:
Pb| — PbO| — Pb(NO3)2 — Pb(OH),]|.

3. BapuanTsl 3ananuii:

a) HAMHUCaTh YPAaBHEHUS DJICKTPOJUTHICCKON AUCCOIMAINH B BOJHBIX PACTBOPAX
CIIEYIOIINX BEIIeCTB (AaHbl GOPMYIIBI 2-X COCTUHEHHH);

0) ompenenuTh CTENECHb OKUCICHUS KaXI0T0 JJIEMEHTA B CIEAYIOMUX COSTUHCHUSAX (JaHbI
dbopMyIibl 2-X COeTUHEHUN).

4. Bomnpoc Ha Temy: «TexHuka 6€30MacHOCTH padOThl B XUMUYECKON 1a00paTOpum»:

a) OcHOBHbIE ITpaBUJIa NTOBEJICHHS B J1a00OpaTOpUU.

6) Uro 3ampemaercs aenarh B 1a00paTopuu?

B) Kak npaBuibHO MBITE J1aGOpaTOpHYIO Mocyay?

r) [IpaBuia monbp30BaHUS pEAKTHBAMH.

1) Mepsbl Ipe1ocTOPOKHOCTH MPH paboTe C KUCIOTAMH U IIET0YaMH.

e) IlpaBuna 6e3omacHoCTH MpU pabOTE C MPOOUPKAMHU.

k) IlepBast momoIb IpU OTPABICHHH.

3) Ilomomip mpu okorax (B TOM YHCIIE M IPU 0YKOTaX, BHI3BAHHBIX KOHIICHTPHPOBAHHBIMHU
pacTBOpaMu KUCIIOT U IIEI0YEH).

n) IlepBas momors Npyu paHEeHHH.

k) [lepBas mOMOIIb TP MOPAKEHUH HIEKTPHUECKUM TOKOM.

IIpumepHbIe 3a1aHUSL K KOHTPOJILHOI padoTe Ne2

1. CgoiicTBa S-311€eMEHTOB | TPYIIIBL.
2. CsoiicTBa S-ameMeHTOB || TpymmbL
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3. CaoiicTBa P-371€MEHTOB.

4. CaoiicTBa amtoMunus. [[puMeHEeHHE aTFOMUHUS U €T0 COSTMHEHUI B
IPUHTMEINATEXHOJIOTUH.

5. CgoiicTtBa cBuHIA. [[ppuMeHeHre CBUHIIA M €T0 COSTUHEHUN B MPUHTMEIUATEXHOJIOTHH.

6. Uro takoe amdorepnocts? IlpuBeaure npumepsl. OTBET NOATBEPAUTE YPABHEHUSIMU
peaKIyii B MOJICKYJIIPHOM M COKpaIlleHHOW HOHHOU (hopMme.

7. Kakoit s-anemenT siBiisiercst aMmporepHbIM? [loaTBEepIUTE OTBET YpaBHEHUSMU PEaKIUii
B MOJICKYJISIPHOW M COKPAIICHHOW HOHHOM (opMme.

8. Kak m3MeHsieTcsi OKUCIUTENbHAS aKTUBHOCTD B psiny F2 — Cl2 — Bra — |2 m wem 310
o0BbsicHsAETCS?

9. Touemy HF — cnabas kucnora?

10. Kak usmensiercs cuna kuciot B psay HCI — HBr — HI u ¢ yem 310 cBsizano?

11. Kak m3mensiercs cuia kuciot B psaay HCIO, HCIO2, HCIO3, HCIO4 u yem 310
o0bsicHsAETCS?

12. Kak uzmensiercs sHeprus cBsizu O — H u cuna kucnot B psny HaS — HzSe — HaTe?
JlatiTe 0OBSICHCHUS.

13. Kakas cTenens okucieHus: Hanbosee xapaktepHa i Bucmyta? [lnsa ceunmna? s
tarmua? [louemy?

14. Tlouemy ctoisib 60rata Xumus yriaepoja?

15. Yto mpencTaBistoT cO00M pacTBOPHI KPEMHHEBOM KUCIOTHI? UTO Takoe CHIIMKAreb?

3aoauu

1. JlonmummTe W ypaBHAMTE METOIOM TMOJYpPEAKIHM  CIEAYIONIME OKUCIUTEIHHO-
BOCCTaHOBUTEINIbHBIE peaKlnu (TPUBEICHBI 2 OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHIH).

2. BeimageT wiv He BBINAACT 0CAIOK IPH CIUBAHUM JIBYX COJICH.
3. [IpuBeaute nmpumepsl COEAMHEHUN 3JeMEeHTa (TPUBEAEH OJWH U3 S- WM P-3JEMEHTOB), B
KOTOPBIX OH MPOSIBIISIET pa3IMuHbIC CTENIEHU OKUCIeHus. HazoBute 3T coeIMHEeHMUS.

BTtopoii cemecTp

IIpumepHbIe 3aJaHUA K KOHTPOJbHOM padoTe Nel

1. [IprunHBl MHOTOOOpa3usi OpraHMYECKUX COEAUHEHUH.

2. [ToHsATHE 3JEKTPOOTPUIIATEIBHOCTH U 3aBUCHMOCTb XapaKTepa XWMHYECKOH CBS3H
OT AJIEKTPOOTPHUIATEILHOCTH ATOMOB.

3. [TonsiTne KOBaJIECHTHOM CBSI3U. THIMBI KOBAJEHTHOW CBSI3U B MOJIEKYJIax: MOJISIpHAs,
HETIOJISIPHASI, TOHOPHO-AKIENTOPHAs U ceMHUNoJsipHas (1mo croco0y oOpa3zoBanusi). loHHas CBS3b.
[TpuBecTu mpUMepsI.

4. Tumbl pa3peiBa KOBaJICHTHOH CBS3M B MOJIEKYJIaX M XapakTep oOpa3yroummxcs Mmpu
3TOM yacTull. [IpuBecTu npumepsl.

S. Onexrpoduisl u Hykieopuisl. [IpuBectn npumepsl.

6. THIBI XUMHYECKUX PEaKIii B OPraHNYeCKON XMMUU: 3aMEIeHHS, TIPUCOSTHHEHMS,

HeperpynmupoBKH, pacIIeTUICHHsI U OTHICTICHUs. [I[puBecTH mpuMepHI.

7. Knaccudukamnms opraHnueckux COEAMHEHUH MO CTPOCHHUIO YTIIEPOIHOTO CKeleTa
(psime1). [IpuBecTn mpuMepsI.

8. Knaccugukaiuss opraHu4ecKkdx COCJAMHEHHWH 10 (YHKIMOHAJIBHBIM TpYyIIaM
(xmaccer). [IpuBecTr mpuMepsI.

9. BajieHTHOCTD M THITBI THOPHIU3AIMK aTOMA yIiIepoa B OPraHMUECKUX COCTUHCHUSAX
(sp®, sp?, sp ) Ha npuMepe MeTaHa, STHICHA U alleTUIICHA.
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10. YKaXuTe TUIBI TUOPUIU3AIMU aTOMOB YIJIEpOJa U YIJIBI MEXKIY G-CBS3SIMHU,
Hazosure coenuuenud o lUPAC:

H
H—C=C—H CHE?_C\H
H
11. VYKaxuTe TUNBI XUMUYECKHX CBSI3€H B MOJIeKysax. PaccraBpTe 3apsifbl Y aTOMOB:
IeJTBIE WM 9acTUIHBIE (O-; O+)
3
H—N—H |Br H,C—CH,
H
AJIKaHBI
1. Omnpenenenue Kinacca, oduias Gopmyia, FOMOJIOTHYECKUHN s,
2. N3omepusa u HoOMeHKIatypa ainkaHoB. [Ipusectu npumepsl. IlepBuunsle, BTOpUYHBIE
Y TPETUYHBIE aTOMBI YTIEPOJa.
3. Crioco0ObI TOITydeHHUsT ATKaHOB (TTPOMBIIIIIICHHBIE W TAOOPATOPHEIE).
4, Peakiuu 3amemenust s ankaHOB  (TAJIOTEHUPOBAHHE, CYIh(OOKHCIICHUE,
HutpoBanue). [Ipumepsl. [Topsigok 3aMenieHruss aTOMOB BOAOPO/IA.
5. MexaHu3M peakiy 3aMeIeHus Ul AIKaHOB Ha IPUMEPE XJIOPUPOBAHUS IPOIAHA.
6. Peakuuu pacienyieHus aqkaHoB: OKUCIUTENbHAS JECTPYKIUS U TOPEHUE.
7. Peaknuu pacmierieHust alkaHoOB: KPEKMHI Ha npuMmepe neHraHa. KakoB mexaHusm
9TOU peaxkuuu?
8. Hammmumre nens npeBpalleHui, Ha3o6ume WCXOIHOE COCIWHEHHE U IPOLYKTHI
peaKuuii:
H, Br,
CHZ:(l;—(;HZ—CH3 e —— ?
Ni, Pt hy
CH,

B ankane orveTbTe mepBUYHbIE, BTOPUYHBIC U TPETUYHBIE aTOMBI yriiepona. Kak m3mensiercs
PEaKLMOHHAsl CIOCOOHOCTh AKAHOB B PEAKHIUSAX 3aMEICHUS IPU IEpexoje OT IMEPBHYHOTO K
TPETUYHOMY aToMy yriepona?

9. Hanummure nens npeBpanieHuii, Hazoeume npooyKmol PEaKIU:
©  NaOH Br, Na 5
CH;—CH;CH;C = T T
N cnnasn. v
ONa

10. Hanummre nens npeBpamieHuil, Hazoeume npooyKmaul peaKiivii:

Cl, Na KPEKVIHT
CH;CH, hy
AJIKeHBbI
1. Omnpenenenue kinacca, odmas popmyia, TOMOJIOTUYECKUI s
2. W3omepust u HOMEHKIaTypa ankeHoB. [IpuBecT npumepsl.
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3. CrniocoObl  monydeHus: ankeHoB (IpoMBIINUIEHHbIE M JabopaTtopubie) IIpaBuio
3aiinesa.

4. DNEKTPOHHOE CTPOEHUE aTOMA YIJIEPO/a B aAJIKEHAX Ha MPUMEPE MOJIEKYJIbl STHUIICHA!
rUOpUAN3aIMsI ATOMOB YIJIEPOJa, YIIIbl MEXKAY G-CBSI3SIMHU.

S. Peakuuy npucoequHeHMs K alKeHaM: TMAPUPOBAaHUE, TaJOr€HUPOBAHUE, TUAPOIINS.
[IpaBuno MapkoBHuKoBa (mpucoenuHenne HX Kk HecMMMeTpuYHBIM ajkeHam). Peakunus
NOJIMIIPUCOEIUHEHNUS I AIKEHOB. PanukanbHblli MEXaHU3M pEakLUU NOJUMEPHU3ALMK Ha IPUMEpe
MIOJIMMEPU3ALUH TIPOIIEHA.

6. Peakuuu OKuCIEHHS aJKEHOB (MSATKOTO, JKECTKOTO M OKHCIEHUS KHCIOPOJOM
Bo3ayxa). [Ipumepsl.
7. Hanummre nens npeBpamieHuil, Hazoeume npooOyKmul peaKkyuil’
Br, NaOH, BozH. H,SO, HOJTUMEPH3AITHS
CH,-CH,-CH, —> ....———...... -, . .
Q _ . . oommRErRRr 0 eeeaee T
hn -NaBr to, - H,O
['ae ucnonb3yroT NOYyYEeHHBIA MOJTUMEp?
8. Hanummre nens npespalleHuil, Hazoeume npooyKmvl peaKyuil.
Br, NaOH, BoaH. H,SO, TOMMepH3aLs
CH3 - CH2 - CH3 —_— . —_— ... _— > "
_NaBr to e L
hn H,O

VYKaXuTe UCIOJIb30BaHKE MOyUYEHHOTO MOoJINMepa B TOTUrpaduu 1 ynakoBKe.

JIneHoBbIE YyI1eBOAOPOAbI (AJIKATHEHDBI)

1. JlueHoBbIE  YIJIEBOAOPOIBI:  C  CONPSDKEHHBIMHU,  KyMYJUPOBaHHBIMM U
W30JIMPOBAHHBIMU JBOWHBIMU CBsI3sIMH. OCOOCHHOCTH CTPOCHHS COIPSHKCHHBIX JHUEHOB, dPQEeKT

COTIPSIKEHMUSL.

2. Oco0eHHOCTH XMMMUYECKHX CBOMCTB CONpPSDKEHHBIX AueHOB. Peakums [lunbca-
AJnbaepa 175 JUEHOBBIX YTIIEBOJOPOJIOB.

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

4, N3 wMerana (uepe3 aleTWICH) TOMYYUTE XJIOPOIMPEHOBBIM KaydyK. YKaKHUTE
UCIIOJIb30BaHUE Kay4yKOB B ITOJUTPaPHH.

AJIKMHBI

1. Omnpenenenue kinacca, oduias Gopmyia, FOMOJIOTHUYECKUHN P,

2. N3omepus u HoMeHKIIaTypa ankuHoB. [IpuBecTn npumMepsl.

3. Crioco0Obl monydeHus aneTwieHa (MUpOJIU3 MEeTaHa W dTaHa, THUAPOJIU3 KapOuia

KEU'II)HPI?I) n €ro TOoMOJIOTOB (I[CFHI[pOFaJIOFeHI/IpOBaHI/IC BUIIMHAJIBHBIX W TI'EMHUHAJIBHBIX

JITaJIOT€HIIPOU3BO/THBIX, B3aUMOCHCTBHE aleTHICHUOB c rajoreHNnpPOU3BOIHBIMU
YTIEBOIOPOIOB).

4, DNEeKTPOHHOE CTPOCHHE MOJIEKYJIbl aleTuiaeHa (THOpuaAM3aIis aTOMOB YIJIEpoja,
YTIIBI MEXKY G-CBSI3SIMU, TT-CBSI3H).

5. Peakuyn mnpucoefuHeHUs Ui QJIKUHOB: THUJIPUPOBAHHUE, TaJOTCHUPOBAHUE,
TUJIPOJIN3, B3aUMOJEICTBHE c YKCYCHOM Hu LIMaHUCTOBOJOPOIHOM KMCIIOTaMU,

TUAPOTAIOTC€HUPOBAHNE, JUMEPU3alds U Tpumepusauus. Peaknuu 3aMelieHusi AJs aJIKUHOB C
00pa30BaHUEM ALETUIICHUIOB METAJLIOB.
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6. Hamumure 1enb HpeBpaH_ICHHf/'I, Ha3oeume TUIIbI XHUMHWYCCKHUX pCaKLII/Iﬁ n

npoOyKmpl peaKIU:

Br, NaOH HOH
CH,=CH-CH, — ... — = .~ = ?
CHIUPTOB. Hg+2

I'e ucnonb3yercs NOIyYEHHOE COEJMHEHUE B oaurpapuu?
ApoMaTHYecKHue yriieBoA0poaAbl (apeHbl)

1. Crpoenue O0eH3o1a. Kpurepun apoMaTuIHOCTH.
2. Knaccudukanus apomatudecknx coequHeHuil. [IpuBecT nmpumepsl.
3. Croco0nI MOy YEHUS OeH3oia (UMKIOTpUMEpHU3aLUs aleTUJIEHA,

UKJIOJIETUIPOTCHU3AIMS AlTKAHOB, CIUIABICHHE COJIe OCH30MHON KHUCIOTHI CO MIENIOYbI0) U €Tro
TOMOJIOTOB (ATKWJIMpOBaHue OeH3oa, peakius Bropia).

4. Peakuun 3amemieHuss Juis  apoOMAaTUYECKUX COEAMHEHMH: TraJoreHHpOBaHHUE,
cyib(hupoBaHue, HUITPOBaHHE, alKuinpoBaHue. [IpaBuia opueHTay B apOMaTUYECKOM sIJIpe.
5. Peakuuu oxucieHus roMoioros 6eH3olna.
6. Hanummre nens npeBpanieHuii, Hazoeume npooyKmol PEaKIvi:
14000c  UMKIOTpHUMED. CH,-Br H,SO, [O]
4 > >
-------- FeCl, e 10 e 9

1. Vkaxure THIBI THOPUAN3AIMHA aTOMOB YIJIEPOA U YIIIBI MEKIY G-CBS3SIMHU, HA306UNLE
coeaunenue (OITK-3):
H3C—C|3:C|Z—CEC—CH3
H H
2. Hamummre 1ienb TPEBPAICHUH, HA306uMe THIBI XUMHYECKHX PEAKIHA M TPOILYKTHI
peakiii (OITK-1):

- HOH
14000 C NaNH, Cl-CH, H,
, T e _ = ... —_— ... —_— ... —>
NH, BOJH. Hg2* Ni

YKaKUTE UCTIONB30BAHKE B MOJMIPa(UH KOHEUHOTO MPOTYKTa PEAKIIUHL.
3. Hanumwmre 1iens npeBpaiieHuii, Hazosume npodykmeut peaxyui (OITK-1):

1400° C uuknorpumepus.  CH, - CH, - Br Br, NaOH HOJIMMEPH3ALIUS
CH ............ e
4

FeCl, Yo CITUPTOB.

['ne ucnonw3yroT, B TOM 4KCIie, B MOJUTPA(UHU [TOTYyYEHHBIN oJuMep?
IIpumepHbIe 321aHNsA K KOHTPOJILHOI padoTe Ne2

Cnuprsi
1. Omnpenenenue Kinacca, HOMEHKIATypa U U30Mepusi cCiupToB. [IpuBecTr npumepsl.
2. Knaccudpukamus ~ cnuproB.  Homenkiatypa  cnupToB  (HACBIIEHHBIX U

HEHACBIIIEHHbIX, MHOT0aTOMHBIX). [Ipumepsl.
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3. Bogoponnass cBs3p B cnuprax (mpupona, ycioBus oOpaszoBanusi). I[louemy
T kWrieHus: CIIUPTOB BBIIIE, Y€M y AJIKAHOB WM TaJOTCHIPOM3BOJHBIX OMU3KOW MOJICKYJISPHON
Macchl?

4. CriocoObl  MOMYYCHHS] CHHPTOB: THAPOJIU3 AIKCHOB W TaJOTCHIIPOW3BOIHBIX
YIJIEBOJOPOJOB, THAPUPOBAHHWE OKCOCOCIMHECHHH, (epMEeHTaTUBHOE OpOXKEHHUE YTJIECBOOB.
[Ipumepsr.

5. XWMHYECKHE CBOWCTBA CHUPTOB: PEaKIMH, HAyIIHE ¢ pa3pbiBoM cBsizm O — H
(KUCIOTHBIE CBOMCTBA, PEAKIINH AKIIMPOBAHUS C MOTYYSHHEM MPOCTHIX 3PHPOB U allUITHPOBAHUS
C TIOJY4YEHHEM CIOKHBIX 3¢upoB). [IpuBecT npumepsl.

6. Peaxuuu, unymue ¢ ormeruiennemM OH-rpynmer B cnipTax (B3aumoneiictsue ¢ HCI
ra3., NH3, oO6pazoBanue npocTsix 3¢upon). [IpuBecTr mpumepsl.

7. OxucrieHne NepBUYHbIX U BTOPUYHBIX CIIUPTOB. [IpumMepsi.

8. [Tonyuenne JaBcaHa TOJUKOHIEHCAIIMCH JTHJIEHIJIMKOJIA C TepedTaieBoi
KHCJIOTOM.

0. I'iuuepuH: nonyyeHue ¥ NpUMeHeHue B monurpaguu riaugraieBbIX OJTUTOMEPOB-
nonuddupoB  (anKuAHBIX cmoi). Kakas xumuueckas peakuus Ha3bIBaeTCs  peakiuei
MOJIMKOHICHCALIH?

10. ®eHoJ1bl, MHOTOATOMHBIC (heHOITBI 1 HadToIbL. [IpuBeCTH MpUMeEpEHI.

11.  Tlomyuenwue (peHONOB: CIUTABICHUEM COJIEH CYIb(POKHUCIOT CO IIeI0YaMH, MEITOTHBIM
TUIPOJIU30M apOMAaTHUECKUX TrajOre€HIPOU3BOIHBIX YTIIEBOIOPOIOB.

12. Kucnorasie cBoiicTBa denonoB. [IpuBecTr mpuMepsl peakiiuii.

13. Peakiuu  snexrpodunabHOTO  3amemnieHUs Ui (DEHOJIOB:  rajoreHHpOBaHUE,

cyab(pupoBaHue, HUTpOBaHUe, ankuinposanue (rpynna OH — opuentanr 1 pozaa).
14.  Tlony4yeHue u mpuMeHeHHe B NOUrpagum GpeHosndopManbIeruaHbIX OJTUTOMEPOB.
KounTtpossbHblie 3a1aun
1. CpaBHHTE KHUCIOTHBIE CBOWCTBA OJHOAQTOMHBIX, MHOTOATOMHBIX CHHPTOB M (DEHOIIOB.
[IpuBeauTe cXeMbl COOTBETCTBYIOIUX PEAKIIUH.
[TomyunTe meHTaHoN-2 U3 IeHTaHoJa-1.
[Honyunre Au3TUIOBBIN 3QUp U3 MeTaHa (depe3 aleTHIIEH).
[Tomyuute 3-MeTuaneHTaHOII-3 U3 2-0poM-3-MeTHUIITICHTaHA.
[TonmyuunTte U3 nporneHa aneToH (MPONaHoH).
6. Ilomyuute Oytanon-2 u3 1,1-gubpomOytana. [lomyunure M3 meraHa (depe3 aleTUIICH)

a s~ wn

METOKCUOEH3011.

7. Tlomyumte u3 MmeTaHa »TokcuOeH30:1 ((peHeTomn).

8. TlomyuuTe U3 MeTaHa (d4epe3 areTusieH) O- U M-PeHOICYTb(OKUCITOTHL.

9. Hammmmure crpykTypHyo ¢opmyny coemnunenus CsHgO, ecnm oHO oOecrBednBaeT
OpOMHYI0O BOJy, pearupyeT C METANIMYeCKHUM HaTpUeM C BBIJCICHHEM BOJOpOJa, a IpHU
OCTOPO’KHOM OKHCIIeHHH 00pasyet 3-OyTteHansb. [IpuBeauTe cxeMbl yKa3aHHBIX pEaKI[Hil.

10. Coenunenne C3sHgO2 pearupyer ¢ HaTpuem; THAPOKCUAOM HATpHUs; a C THIPOKCHIOM
menu (1) obpasyet cunuii pacTBOp. YCTaHOBUTE €r0 CTPOCHUE U HAMMIIIUTE CXEMbI PEAKIUH.

AJbaernabl 4 KeTOHbI (0KCOCOeTMHEHUST)

1. Oxcocoenunenust. Onpenenenue kiaacca. Mzomepust 1 HOMEHKIIATypa ajlbIeTruoB U
KETOHOB, B TOM YHCJIC HEHACHIIIICHHBIX U apOMaTHYeCKuX. [[puBecTH puMepBHl.

2. [TonydyeHue 0KCOCOETMHEHUI: OKUCIIEHUEM CIUPTOB, Tuposn3oM Ca- unu Mg-conei
KapOOHOBBIX KHCJIOT, TUAPOIM30M TeMHUHAIBHBIX JUTATOTCHIIPOW3BO/IHBIX.
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3. Peakiun HyKk1€0(MIBHOTO NMPUCOSIUHEHHS Ui OKCOCOEIMHEHHUN: T'MJIPUPOBaHUE,
peakiys C HUaHUCTOBOJOPOIHON KUCIOTOM, B3aUMOIEUCTBHE CO criupTaMu. IIpuBecty npumepsl.

4. [{uknoTpumepu3aus 1 MOJTUMEPHU3aIHs ajlbIeIUI0B Ha IpuMepe GpopManbaeruaa.
5. Oxucnenue anbaeruaos. [Ipumepsl.
6. Hammmmre s 3-mMeTunOyTaHans peakuuu:

a) C METaHOJIOM;

0) ¢ IMaHUCTOBOJAOPOJHON KHCIIOTOM;

B) PEaKLUIO TPUMEPHU3ALIIH.

6. [IpmeHeHne OKCOCOeAMHEHUH B TTONUTpaduu.
KounTtposabHblie 3aqaun

1. [TomyuuTe U3 nporneHa aneToH (IPOIaHoH).
2. [TomyuuTe areTon U3 npomnanoa-1.
3. Hamumure crpykrypuyio Gopmyny coemunenust CoHgO, ecnm oHO jaeT peaxiuio

cepeOpsHOTO 3epKajia, oOeclBEYMBAaEeT OPOMHYIO BOJY, a INPH OKHCICHHH XPOMOBOH CMECHIO
oOpa3yet OeH30iHYyI0 KHCIOTy. CXeMbI peakIuil.

4. Hanummre crpykryphyto ¢opmyny coemuHenuss CgHgO, koTopoe maeT peakiiuro
cepeOpsSHOro 3epKana, a IpU OKUCIEHHMH XPOMOBOH CMechbio oOpasyeT TepedTaleBy KUCIOTY.
[IpuBenuTe cXeMbl peakIyii.

S. Hanummre peakunu 3-metnnOyTraHoHa-2:

a) C IIMaHUCTOBOJOPOTHON KUCIIOTOI;

0) ¢ aTaHOJIOM (B KUCIIOTHOM Cpeie).

KapGoHoBble KHCJI0THI

1. Omnpenenenue kinacca. Kiaccudukanus (1o TUILy YIJIeBOJOPOIHOTO pajJuKana U IO
KOJIMYECTBY KapOOKCUIBbHBIX Tpymn). [Ipumepsr.

2. HomeHnknatypa KapOOHOBBIX KHCIOT, MX KHCJIOTHBIX M alMJIbHBIX OCTaTKOB.
[Ipumepsl.

3. CriocoGpl  mosTyuyeHus: KapOOHOBBIX KHUCIIOT: OKHUCJIEHHEM aJKE€HOB, CIIHUPTOB,

QJIBJIETUI0B; THUAPOIU30M TPHUTaJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB; T'MIPOJIN30M IMPOU3BOIHBIX
KapOOHOBBIX KUCIOT (CIOKHBIX 3(UPOB, aMHI0B, HUTPWIIOB, aHTUAPUIIOB, FAJIOT€HAHTHIPUIOB).

4, XuMHYeckre CBOMCTBAa KapOOHOBBIX KHCIIOT: KHMCJIOTHBbIE CBOIcTBa (0Opa3oBaHUe
coJieil MeTaJuI0B, aMMOHUIHBIX COJIEH, B3auMoIelCTBHE ¢ OMKapOOHaTaMHu).

S. OOpa3oBaHue  IPOU3BOJHBIX  KApOOHOBBIX  KHCJIOT:  TaJIOT€HaHTUIPHJIOB,
AQHTUAPHUJIOB, CIOXKHBIX F3(PUPOB, AaMUIOB (IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX ), HUTPUJIOB.

6. HexapOokcunupoBaHue cojied KapOOHOBBIX KHUCIOT (CM. TeMy «AJIKaHbI»).
[Ipumepsl.

7. 0,B-HEeHACHIIIICHHBIE ~ KapOOHOBBIE  KHUCJIOTHI  (aKpWjoBas,  METAaKPHUJIOBas,
cOpOMHOBAs).

8. Crnoxxnable 3(UPBl aAKPUIIOBOM M METAKPHIIOBOM KHUCIOT. [lonyueHne u npuMeHeHue

METHIIMETaKpUIIaTa, B TOM YHCIIE, B CO3MaHUHN (POTOOTBEPKIAEMBIX KOMIIO3HIIHA.

9. [Tonyuyenue kpacuteneit — peHopranenHa u giyopecuerHa.

KounTtpossbHblie 3a1aun

1. [Tomyuure N,N-gumerundopmamuyn (JJM®PA) u3z merana (MOIy4UTh MYpPaBHUHYIO
KHCJIOTY) U JUMETHIaMUHA.

2. [Monmyuute N,N-gumernnaneramua (JIMAA) u3 merana (depe3 aleTHICH MOTYyYUTh
YKCYCHYIO KHCJIOTY) ¥ JUMETHIIaMUHA.
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3. [Tonmyuure ¢raneBblii anruapua U QeHos U3 MeTaHa (4Yepe3 aleTWIeH), U jaajee —
denondranens.

4. [Tomyunte U3 MeTaHa (depe3 aleTHICH) pe30pUuH U (TaneBblil aHTUAPUA U Janee —
dayopecnienn. K kakomy kimaccy Kpacureneil OH OTHOCUTCS?

5. [TonyuuTe u3 MeTaHa (depe3 areTHICH):

a) XJIOPUCTHIN aleTus,

0) STUJIaNeTaT;

B) allETOHUTPHUIL.

6. [TonmyuuTte >TUATIPONIAHOAT UCXOMAS U3 METaHa (Uepe3 alleTUiICH).

7. Hanummre ypaBHeHHs THAPOIN3a:

a) METHJIalleTaTa,

0) HuTpmiIa 3-MeTUII0YTaHOBOM KUCIIOTHI,

B) aMH/1a IPONIAHOBOW KHUCIIOTHI.

8. [Tonyuure 3 MeTana xa0podopM U Aajiee —MypaBbUHYIO KHCIOTY U €€ aMUJ.

9. VYcranoBure crtpoenue coeauHeHus CiHgO2, ecim OoHO pearupyeT ¢ BOJHBIM
pacTBOopoM OukapOOHaTa HATPHs C BBIACICHUEM rasa, a Mpu CIUIABJICHHH CO IIEJI0YbI0 00pa3yer
npormnaH. Harmumure cxemsl peakiuii.

10. VYcranoBure ctpoenue coenuHenuss CsHgO2, ecnmm oHO He pearupyeT ¢ BOJHBIM
pacTBopoM OuKapOOHaTa HaTpusi C BBLACJICHHEM rasa, a MpH KUCIOTHOM THAPOIH3E 0Opasyer
coemuaeHus CoHeO u C2H4O2, KOTOpBIE JIETKO pearupyroT ¢ HATPUEM C BBIJCICHHEM BOJOpOJa.
Hanummre cxembl peakimii.

AKupbi

1. Obmas dopmyna. CoctaB U (uU3HUECKHUE CBOMCTBA KUPOB PACTUTEIBHOTO U
KHBOTHOTO TIPOUCXOXKICHHS.

2. OCOOEHHOCTH JKUPHBIX KUCIIOT.

3. BHICHIXAIONINE, MOMYBHICHIXAIOIIME U HEBBICHIXAIOIME Macia. MogHoe 4mcio
KaK XapaKTepUCTHKA CTETICHN HEHACBIIIICHHOCTH MacJa.

4, Onudbl 1 uxX ucnosb3oBanue B monurpadun. CUKKaTHBBI.

5. HacpImmeHnHbie ¥ HEHACHIIICHHBIC JKUPHBIE KUCIIOTHI.

6. AJNKHUITHBIE CMOJTBI, MOAU(DUIIUPOBAHHBIC PACTUTEIbHBIME Maciamu. C Kakoi
LENBIO MPOBOIUTCS MOJ00HAs MOIUPUKALINS ATKUIHBIX CMOJT?

7. [leno4Hoi TUAPOIU3 M TUAPUPOBAHHE KUPOB. [IpOMBINUICHHOE 3HAYCHHE

3TUX PEaKLUM.

8. Mpbuia u gerepreHTbl. MexaHusMm Moromiero aeicTBust Mpuia. OObsiCHEHHE
OTCYTCTBHME MOIOILIETO IEUCTBUS MBLIA B «KECTKON» BOJIE.

Yraesoasbl. VcTounuku noiayyeHus, kinaccuduxarust (IpUBECTH IPUMEPHI).

1. CrpoeHune MOHOCaxapuJOB Ha MpUMeEpe TIIOKO3bI U (PpyKTo3bl. DopmyIbl
®duiepa u Xeyopca.
2. SIBneHne IMKIO-IIEMHOW TAayTOMEPUU Ha TpPUMEpE TIIOKO3bI U (PYKTO3BI.

HuknodypaHo3bl ¥ HUKIONUPaHO3bl. PU3NYECKHE CBOWCTBA MOHOCAXaPH/IOB.

3. XuUMHUUECKUEe CBOMCTBA MOHOCaXapuJoB (Ha MpUMEpE IIIOKO3bl): OKHUCIEHUE
(MsTKOE M KeCcTKoe), 00pa3oBaHKEe MEIHOTO KOMIUIEKca, 00pa3oBaHUE TIMKO3HUIOB, IPOCTHIX
U CIOXHBIX 3¢upoB. [IpuBeaute cxembl peakUMil TIIOKO3bl C METaHOJOM, XJIOPUCTHIM
METHUJIOM, YKCYCHBIM aHTMIPUIOM, TUAPOKCHIOM Kajblusa. HasoBure mnosiydeHHbIe
COEMHEHMUSL.
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4. Hucaxapunpl. ['muko3uaHas cBsi3b B Aucaxapujax. BoccraHaBiuBaronye u
HEBOCCTaHaBJIMBAIOLIUE nucaxapuasl. [Ipumeps.

S. Kpaxman. CocraB Kpaxmajla M CTPOCHME aMWIO3bl M AaMWJIONEKTHHA.
HanmonexynspHas CTpyKTypa aMHIIO3bl U KJIATPATHI.

6. Lenmono3a. CrpoeHne MaKpOMOJIEKYJ, HAAMOJEKYJspHas CTPYKTypa.
[loueMy MexaHMUYECKHE CBOMICTBa LEJUIIOIO3bl OTIUYAIOTCS OT MEXAHWYECKUX CBOMCTB
Kpaxmasia?

7. Hutpatsl nemntonossl. [lonydenne u npuMeHeHHe.

8. AmneraTsl 1em00361. [lonyuenue u npuMeHeHue.

0. [Tpocteie 3¢upsl nemtono3sl (Arunnentono3a u Na-KMII). Tlonyuenue u

MpUMEHEHNE, B TOM YUCIie, B TOJUTpaduu.
A3oTcoaep:xamniue OpraHuvecKue COeIUHEHUS: AMMHBI, HUTPUJIbI,
HUTPOCOEIUHEHNs], U30IHaAHAThI. [IpuBeanTe NMpUMEpHI, YKAKUTE THOPUIU3AINIO aTOMOB

azoTa.

AMMHBI

1. Knaccugukanus. Homenknatypa u usomepus aMuHoB. [IpuBectu npumepsl.

2. ITouemy T kuneHus aMMHOB BBIILIE, YEM TAJOI€HIIPOU3BOIHBIX, HO HIXKE, YEM
CIIUPTOB OJU3KOM MOJIEKYJISIPHOU MacChl?

3. ®dusnueckue cBoiictBa aMuHOB. Kak n3Mmensercs T kuneHus npu nepexone oT
MEPBUYHBIX K TPETUYHBIM aMUHAM OJIM3KOW MOJIEKYJISIPHOI Macchl?

4. CrocoObl  MOJyyeHMs aMMHOB: pEaklMM BOCCTAaHOBJIECHMSA, PpEaKLHUU
3amenieHus, cuaTe3 ['opmana.

S. OcHOBHbIE CBOHCTBa aMHUHOB (0OBsCHEHME OCHOBHOCTH, pH BOIHBIX
pacTBOpoB, 0Opa3zoBaHUE COJIEH).

6. Kak m3MeHseTcs OCHOBHOCTb IIPHU IEPEXOAE OT IMEPBHUYHBIX K TPETUYHBIM
amMuHam?

7. AnKunupoBaHMe M alWJIMpoBaHWe aMuHOB. [lomyueHume u mHpUMEHEHUE

NOJIHaMHUI0B (Ha mpuMepe moarnaMuaa-6,6).

8. B3anmMoneiicTBie TEpBUYHBIX, BTOPHYHBIX M TPETUYHBIX aTU(PaTHICCKUX
apOMaTUYECKUX AMUHOB C @30TUCTON KUCIIOTOM.

KounTtposasbHblie 3aqaun

1. VcranoBute crpoenue coemuneHuss CsHoN, ecnu ono ¢ pacrBopom HCI
obpasyet coeaunenue C3H1oNCI; ¢ CH3Br (B uzbbiTke ammuaka) — coeaunenue CsH1uiN, a ¢
azorucroii kucinororr (HNO2) — Hutpo3oamun. [IpuBecTH cXxeMbl yKa3aHHBIX PEAKIIUA.

2. VYcranoBure crpoeHue apomaruueckoro coeauHeHus CgHiiN, eciau ono C
pactBopom HCI obpasyer coenunenune CgH12NCI, ¢ CH3Br — coemunenne CoH14NBr, HO He
pearupyer ¢ yKCyCHbIM aHTHApUIoM. CXeMBbl peaKkIui.

3. YcranoBute cTpykTypHyto dopmyny coenunenus C7HoN, ecim oHo ¢
pactBopom CH3Br o6pasyer coenunenne CgHiiN, ¢ ykeycubim anruapunom CoH1iNO, a c
azotucToit kucnoroit N-uurpo3oamuH. [lpuBecTu cxeMbl peakiuii.

4. VcranoBute crpoenue coemuneHuss CsHoN, ecnu ono ¢ pacrBopom HCI
obpasyer coequnenre C3H1oNCl, a ¢ a3oTucTo# kuciaoToi — n3onpomnanos. CXxeMbl peakiuii.

5. [IpuBeaure cTpykTypHble Qopmyibsl Bcex uzomepoB amuHOB C3HoN wu
pacIoyIOKUTE UX B MOPSJIKE BO3PACTaHUsI OCHOBHBIX CBOICTB B ra3oBoil ¢aze. OObAcHUTE
W3MEHEHHE OCHOBHOCTH.
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6. [IpuBenuTe peakuuu aHUIMHA C A30TUCTOM KHUCIIOTOH, OpomMoM (B BOAHOM
cpene), OpOMHUCTBIM METHIIOM (B H30bITKE aMMHUaKa), YKCYCHBIM aHTHJIPHIOM.
Coun nuasonus

1. [Tonydenue coneit AMa30HKUS peakued TUa30THPOBAHUS.

2. XUMHYECKHE CBOWCTBA COJICH AMa30HUS (pasiioKeHHUE MPU HarpeBaHuu u Y O-
00JTydeHHH, PEAKIIHs a30COUCTaHNUS. ).

3. Jnazorumnus.

A3ocoenHeHHNS

1. Kpacurenu, nurmeHnTsl, KpacouHble Jaku. [IpuBectu npumepsl.

2. KucnotHele M OCHOBHBIE KpacuTelu. MexaHU3M 3aKpeIUIEHHsS OCHOBHBIX

KpacuTesJell Ha OKpallMBaeMOW TMOBEPXHOCTH (Ha BOJOKHAx Iepct). BoccraHoBieHue
a30COEIUHEHNH U JIENKOOCHOBAHUS.

3. [TomyunTe Ouc-a3okpacuTenb HAa OCHOBE COJIM JMA30HUS, IOJYYECHHOM
B3aUMOJICUCTBUEM OuC(IM-aMMHO(DEHMII)METaHa C a30THCTOM KHCJIOTOW B MPUCYTCTBUU COJITHOM
KHUCJIOTHI, U ()eHOJIa B KAYECTBE a30COCTABIISIONICH.

4, Hamumure nens npeBpamieHuil, Hazoeume TPOAYKTHI PEAKIIUU, YKAKHUTE KIACCHI
MOJIYYEHHBIX OPTaHUYECKUX COCTMHEHUMN:

1400°C LMKIIOTPHMEP. HNO,, [H] HNO, VO
CH—— . ———————— e ———— . - 2
H,S0,, HCl

AMMHOKHCJIOTHI

1. OcHoBHble mpeacTaBuTenn. L[Butrep-uoH u  GOpPMBI  CyIIECTBOBAHUS
aMUHOKHCIIOT B 3aBUCUMOCTH OT pH cpenpbl.

2. [ToBenenue a, B, y-aMUHOKHUCIIOT MPU HArPEBaHUH.

3. [Tomyuure KanpoH (moauaMua-6) U3 e- Karposakrama.

HN3oumnanarsl

1. Omnpenenenne knacca. [lpumepsl anmupaTHUECKUX W apOMATHYECKUX
M30IIMaHATOB.

2. XUMHYECKHE  CBOWCTBA  M30I[MAHATOB  (pEaKkmWM  MPUCOCTHHECHHS):

B3aMMOJIEICTBHE C BOIOM, IEPBUYHBIMU aMUHAMM, CTUPTAMHU.

3. [Tomyuenue MOJINYPETaHOB Ha npuMepe B3aNMOJICICTBUS
reKCaMEeTWJICHIUU30MaHaTa W JAUITWICHINIMKONSA. KakoB MexaHu3Mm »JTOH peakuuu?
[IpumeHeHne noanypeTaHoB.

KonTpoJsbHblie 3axaun

1. Hanmummre peakuuu M-TOMWIM30IMAHATa C  BOJOM; C O3TAHOJIOM; C
STUIIAMHUHOM.
2. Hamummre  cxemy — moslydeHMss  MOJMypeTaHa  Ha  OCHOBE  ILII-

T EHUIMETaH NN 30IIMaHATa U ITUIICHTJINKOJIS.
3. [TonyunTe M-TOoMMIM30IIMAHAT U3 OeH301a U ocreHa.

TpeTuii cemecTp

57



N

©oNo O

11.

12.
13.
14.

15.
16.
17.
18.

19.

20.

21.
22.

23.
24.
25.
26.
217.
28.
29.
30.

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

37.

IIpumepHBIEe BONIPOCHI K NMCbMEHHOI KOHTPOJILHOM padote Nel

Cucrema. M301mupoBaHHas, 3aKpbITast U OTKPBITAS] CUCTEMBI.

®a3a. ['eTeporeHHas ¥ TOMOT€HHAasi CUCTEMBI.

CBolicTBa M NMapaMeTpbl CUCTEMbl. DKCTEHCUBHBIE U HHTEHCHUBHBIE NapameTpsl. [loHsATHe 0
nporecce. Knaccuduxanus nporeccos.

PaBHOBECHOE M CTallMOHAPHOE COCTOSIHUS cucTeMbl. KBazucraruueckue (paBHOBECHBIE) U
00paTUMBbIE MPOLIECCHI.

Tennora u pabdora. [IpyHINT 3KBUBaJIEHTHOCTH TEIJIOTHI U paOOTHI.

HyneBoit 3ak0H TEpMOAMHAMUKHU.

TepMonrHaMuyeckas MIKajla TEMIIEPATYPHI.

Bnytpenuss sHeprus. llepBslii 3aK0H TEPMOJIUHAMHUKHU.

Temnnora M30XOpHOTO W U300apPHOTO MPOIECCOB. DHTATBITHS.

. TernoBoit >ddexr xumuueckoil peakuuu. Termora oOpa3oBaHHsS M TEIJIOTa CrOPaHUS

BenrecTBa. 3akoH ['ecca. CinencTBudg u3 3akoHa I'ecca.

TemnoemkocTh BemiecTBa. CpenHsis, UCTUHHAS, YJENbHAas M MOJSpHAas TEIIOEMKOCTH.
TennoeMKoCTh NP MOCTOSHHOM 00BbEME U MPU MOCTOSHHOM JIaBJICHUH.

3aBUCHMOCTH Ter1oBoro ddexra peakiuu ot TemmnepaTtypsl. 3akoH Kupxrodda.

BTopoii 3ak0H TepMOJIUHAMUKHN. DHTPOIIHUS.

CraTucTueckoe TOJIKOBAaHME BTOPOrO 3aKOHAa TEPMOJMHAMUKH. YpaBHeHue boiblMaHa.
Tepmoaunamuueckasi BepossTHOCTb. [loctosiHHas bonbimana

ITocrynar I1nanka. Pacuer sHTpOnuu.

Xapakrepuctuideckue QyHKIIMHA U €CTECTBEHHbIE TIEpEMEHHBIE.

Oneprust [m66ca. Dneprus ['enpmromnpia.

VYcnoBust caMONIPOU3BOJIBHOTO MPOTEKAHUS IPOLIECCOB U TEPMOANHAMUYECKOTO PAaBHOBECHS
B 3aKpbITOM cucteme mipu V, T = const.

VYcnoBust caMONIPOU3BOJIBHOTO POTEKAHUS IPOLIECCOB U TEPMOANHAMUYECKOTO PAaBHOBECHS
B 3aKpbITOM cucteme mipu P, T = const.

3aBucumocTh SHeprun ['m60ca u sHepruu [enpbmronbla OT TeMIepaTrypbl. YpaBHEHHE
I'u66ca-I"enbMronpia.

OTKpBIThIE CUCTEMBI. XUMUYECKUN TOTEHIIMAI.

Wneansubie pacTBOphL. 3aKkoH Pays.

[TonoxxurenpHble U OTpPUIIATENIbHBIE OTKJIOHEHHS OT 3aKOHa Payiis.

WneanbHble npenenbHo pazdaBieHHbIE pacTBOPHI. 3akoH ['eHpu.

TemnepaTypa KuneHus ueaibHbIX pacTBOPOB. DOYIIMOCKOIIHSL.

TemnepaTtypa 3amep3aHus pacTBOPOB HeJleTyuux BeecTB. Kprockonus.

Ocmoc. OCMOTHYECKOE TaBJIEHUE U €T0 pacyeT.

®azoBele mpespatueHus. [Ipasuio a3 'nd0ca.

OIHOKOMIIOHEHTHBIE CUCTEMBI. J[MarpaMMbl COCTOSIHUSI OJHOKOMITOHEHTHBIX CUCTEM.
VYpasuenue Kiaysnyca-Knaneiipona. Ero npuMmeHneHnue kK quarpaMmmam COCTOSIHUS
OJIHOKOMIIOHEHTHBIX CHCTEM.

Juarpamma ¢azoBoro paBHOBeCHs KUK pacTBop — nap. [lepriii 3akoH KoHoBanosa.
A3zeoTponHble pacTBOpbl. Bropoii 3axon Konosanosa.

Tepmuueckuii ananu3. KpuBbie oXmaxaeHus.

JlmarpamMmbl TIaBKOCTH U30MOP(HO-KPUCTATUTU3YIOIIUXCSI CUCTEM.

JlmarpamMmbl IIIaBKOCTH HEN30MOP(HHO-KPUCTATIIU3YIOIIUXCS CUCTEM.

JuarpaMMbl paBHOBECHSI OTPAaHMYEHHO PACTBOPUMBIX KUAKOCTEH. Teopus CHIBHBIX
anexkTponnuToB. MlonHas cuna pactBopa. M3oTonndeckuit ko3 PpuireHt.

pH pacTBOpOB CHIBHBIX 3JEKTPOJMTOB. JIEKTPOIPOBOAHOCTH pPacTBOpoB. Pomb
3EKTPONPOBOIHOCTH YBIAKHSIOIINUX PACTBOPOB.
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38.

39.

40.
41.

LNk wNE

10.
11.
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.

DOneMEHTapHbIE PEAKIIMU U 3JIEMEHTApHBIE CTAIUN CIOKHBIX peakiuii. OCHOBHOM MOCTYyjaT
dbopMabHON KHHETHKA. AKTUBUPOBAHHBIA KOMILJICKC.

OHTaNbIUS U SHTPONHUS aKTUBAUUU. [IoHSATHE O KMHETHKE paJNKaIbHOM MOJIUMEpHU3alUU
(OCHOBHBIE CTaIMH TPOIIECCA).

[TpuHnun numutupyroneit craauy. [IpuHIun KBa3uCTallMOHAPHOCTH.

Kunernka reTeporeHHbIX peakuuid (aud@y3uoHHOE TOPMOKEHHE, PaBHOIOCTYITHAS
MOBEPXHOCTb, INMUTUPYIOLIEE BEIIECTBO). | €TepOreHHble XUMUUECKHUE PEAKLIUU.

IIpumepHBIe BOIPOCHI K NMCbMEHHOI KOHTPOJIbHOI padoTe Ne2

JlucriepcHble CUCTEMBI U MX KOJIMUYECTBEHHbIE XapaKTEPUCTHKH.

[IpumeHeHne JUCTIEPCHBIX CUCTEM.

[Ipupoaa NoBEpXHOCTHOM SHEPTHH.

IToBepXHOCTHOE HATSKEHUE.

3aBUCUMOCTh MMOBEPXHOCTHOTO HATSKEHUS OT TEMIIEPATYPBHI.

CaMonpoun3BOJIbHBIE IPOLIECCH] B IOBEPXHOCTHOM CIIOE.

KonnyecTBeHHbIE XapaKTEPUCTUKHU aICOPOLIUU.

Knaccudukanus aacopOIuoHHBIX mpoieccoB. OCOOCHHOCTH (PU3MUECKOW M XUMHUYECKOM
azicopoIuu

3aBUCHUMOCTb MOBEPXHOCTHOI'O HATSHKEHMS OT MPHUPOJABI U KOHLEHTPALMU PacTBOPEHHOIO
BEIIIECTBA.

VYpaBuenue aacopOrun ['n66ca.

[ToBepxHOCTHAs akTUBHOCTH. [IpaBmino Jlrokio-Tpayoe.

Opuenranus monekyn [IAB B moBepXHOCTHOM clloe.

VYpasnenue [lIunikoBckoro.

Teopust MOHOMOJIEKYJIIpHOH ajcopOuuu JIeHrmiopa.

OcobeHHocTH aicopOLMu ra3a WK mapa Ha TBEpAOM aJICOPOEHTe.

3aBUCUMOCTh QJICOPOIIMM Ta3a OT €ro KOHIEHTpAaluH (JaBJIEHUS) MpPHU TOCTOSTHHOM
TeMIeparype.

Teopus nonumornekysspHoit aacopounu [onsuau.

Teopus nomumonekysapuoit ancopounu bOT (bpynayasp, Ommer, Temrep).

MonexymnsipHasi acopOuus U3 pacTBOPOB.

3aBUCHUMOCTb MOJIEKYJISIPHOM a/IcOpOLIMU OT paBHOBECHOW KOHIIEHTpauuu aacopotusa (Cs).
BrnusiHre Ha MOJIEKYJISIPHYIO a1ICOPOLIMIO TPUPOBI PACTBOPHUTEINS U aICOPOCHTA.

BnusiHue Ha MoJIEKyJISIpHYIO aIcOpOLIMIO IPUPOIBI aJICOPOTUBA.

CmauuBanue. YpasHenue IOnra.

[TonsiTHe 00 anre3uu U KOre3uu.

[IpakTnueckoe 3HaUEHUE are3UN U CMAaUMBaHMSL.

Mertonbl nosyueHust 1M0(OOHBIX 30J€H.

MeTo/1bl 0UMCTKH KOJUIOUAHBIX PACTBOPOB.

DNEeKTPOKMHETUYECKHE SIBIECHUS B TUAPO(YOOHBIX 30JI5X.

[Tyt o6pazoBanus JA2C.

Crpoenue ABOMHHOIO 31eKTpuyeckoro ciost. CTpoeHre MuLeuisl 1no(GpoOoHOro 3051.
BinsiHue 351€KTpOIUTOB Ha BEJIMUYNHY [33Ta-IIOTEHIHAIIA.

Bmmsaue pH, xoHIEHTpanuu 30i1, TEMIEpaTypbl U MPUPOABl AUCIEPCHOHHON Cpelbl Ha
BEJIMYMHY J[33Ta-TIOTEHIMAIIA.

MounekynsipHO-KUHETUYECKHE CBOICTBA KOJIJIOUIHBIX PacTBOPOB (OpOYHOBCKOE JIBHIKEHUE,
T dy3us, OCMOTHYECKOE TaBJICHUE).

CenumeHTanust CycCleH3WH. YCIOBUS COOJIOJEHHUS 3aKOHOB CEIUMMEHTAallMM (3aKOHOB
Croxca).

ArperaTuBHasi yCTOMYMBOCTb KOJUIOUAHBIX pacTBOpoB. Koarymsius.

[TpaBuia KoaryJssiuH.
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Kunernka Koaryiasiuu 3J€KTpOIUTAMH.

[TonsiTue 0 OBICTPOI KOATYJISIUH.

[TonsiTE O MEUIEHHOM KOATYJISLINAH.

@®akTophl YCTOMYUBOCTH JTHO(OOHBIX 3071€H.

Teopus ycroitunBocTH a10hoOHbIX 307ei 1JIDPO (Hepsrun, Jlannay, depseii, OBepOek).
Bunbl koarynsinuu 31€KTPOJIUTaMU.

[TonsTHE O CTPYKTYPUPOBAHHBIX AUCIIEPCHBIX cucTeMax. KoaryasiuoHHbIE CTPYKTYpBI.
Tukcorpormsi. Cunepesuc. HaGyxanue.

[IpumeHeHne KiieeBbIX pacTBOPOB.

[Tpumenenue [TAB miist moaroToBku opM IIIOCKOM MEYaTH.

[ToHsATHE O KOHIEHCAIMOHHO-KPHUCTAUIN3ALIMOHHBIX CTPYKTYpax.

3.3. ITpoMe:kyTOUYHBIIT KOHTPOJIBH (BOMPOCHI K 324€Ty, IK3aMeHY)
(popmupoBanue komnerenuuii OIK-1)

LN~ WNE

10.
11.
12.
13.
14.
15.

16.
17.

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

24,
25.

IlepBblii cemecTp
3aKOH COXpaHEHMs MacChl BELLIECTBA.
3aKOH IOCTOSIHCTBA COCTaBA.
3aKOH KpaTHBIX BECOBBIX OTHOLIEHU.
3aKOH MPOCTHIX 00BEMHBIX OTHOILICHUH.
3akoH ABOraJipo U CIEICTBUS U3 HETO.
VYpaBuenue ne bpous.
[Tpunuun HeonpeaenenHoctu I'elizenOepra.
VYpasuenue llpéaunrepa. Ero ¢pusndeckuii CMbICI U IOHATHE O METOJIE PEIICHUS.
Pesynbratel pemenus.
I'maBHOE kBaHTOBOE uKcio N. Kakue 3HaueHus npuHuMaer? Yto oHo onpenenser? YpoBHU
sneprun K, L, M, N, O, P, Q u T.11.
Opo6utansHoe kBanToBoe ynciio |. Kakue 3nauenus npuanmaet? Yro oHo onpeensier?
MarautHoe opOuTanbHOE KBAaHTOBOE YHCIIO M.
CnunHoBoe kBaHTOBOE uncio S. Kakue 3HaueHus npuHumaet? Yto oHO onpenenser?
MarunuTtHo€ CIIMHOBOE KBaHTOBOE uncio Ms. Kakue 3Hauenust npunumaet? Uto oHO
onpeaensieT?
UTo 03HAyYaIOT NOHATHS: «CIIUHY», CIIMHOBOE KBAHTOBOE YUCIIO», KMAarHUTHOE CIIMHOBOE
KBAaHTOBOE UHCIIO»?
Yro Takoe opOHUTaNb U 3IIEKTPOHHOE 0071aK0? OCHOBHBIE THITBI OpOUTAaeH U hopMBbI
AJIEKTPOHHBIX 00J1aKOB: 18-, 25-, 35-, 2p-, 3d- opOuTany.
®dusznueckuit cMmbica GyHkuuu \P.
[Ipuaimn Muaumyma sHepruu. [punuun uckimrouenus [aynu. [Ipasuno Xynnaa.
MynbTUIUIETHOCTS.
DopmyIupoBKH Nepruoaudeckoro 3akona — /. V1. MenzaeneeBa u coBpeMeHHas.
[TpaBuna KneukoBckoro. [IpuBenure npumepsl, HILTIOCTPUPYIONIUE KAXKI0€ MPABUIIO.
OnexTpoBajeHTHas (MOHHAs) cBA3b. OCOOEHHOCTH MOHHOM CBSI3U — HEHAINIPABIEHHOCTh U
HEHaCBI[aeMOCTb.
KoBanenTtHas cBs3b. Tunbl KOBaJE€HTHBIX CBsI3ei. MeTamnueckas cBaA3b. Bomopoanas
CBSI3b.
Cucrema, Teruiora, padbora (1ath onpeaeneHus). Buytpennss sueprus. [lepBblii 3akoH
TEPMOJANHAMUKH.
TemnoBbie 3¢ PexTh H30XOPHOTO U U300apHOTO Tporiecca. YTo Takoe YHTATBITHS?
OK30TepMHUYECKHUE U SHAOTEPMHUUYECKNE TIPOLIECCHI.
3akoH neicTByomux Macc. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.
Xumnueckoe pasHosecue. [Ipunnun Jle larense. [Ipumepsr.
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26.

217.
28.
29.
30.
31.

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

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

53.
54.

CunbHble U cnadble 31eKTpoauThl. CTENeHb MNEKTPOIUTUYECKON TUCCOIMALNU O.. 3aKOH
pazbasnenus OctBanbaa. MonHoe npoussenenue Boasl K.

Bo3HukHOBEHHE MOTEHIIMANA Ha IPAHULIE METAJLI — PacTBOP.

MeaHO-TIMHKOBBIN TallbBAHWYECKUH 371eMeHT (dsieMeHT Jlanuast — Skoon).

Psn nanpsoxeHnii MmeTasuios.

Bonopoanslii 351eKTpo.

Pacuer noTeHumana BOJOPOIHOIO 3JIEKTPO/IA, 3aII0JTHEHHOIO PACTBOPOM CHIIBHON KUCIIOTHI
WM CUIIBHOTO OCHOBAHUS.

Ypasuenue HepHcra.

Urto Takoe ranpBanndeckuii 35emMeHT? DJIC raapBaHUYSCKOTO JIEMEHTA.

OnexTposan3. 3aKOHbI 31eKTposn3a (3akoHbl Dapajes).

Kakwue npoueccbl MOTYT IpOTEKaTh MPH AJIEKTPOJIU3E HA aHOJE?

Kakue nporieccsl MOTYT IPOTEKATh MPH 3IEKTPOJIU3E HA KaToie?

CaoiicTBa S-351eMEHTOB | rpymnnbl.

CoiicTBa S-3nmemeHToB || rpynmsl.

CBoiicTBa P-371€MEHTOB.

Cgoiicta d-311eMEHTOB.

CgoiictBa asmtomunus. [I[puMeHeHre aJlOMUHHS U €70 COSTMHEHU B
MPUHTMEINATEXHOJIOT HH.

CaoiicTBa Menu. Ee npumeHeHne B IPUHTMEINATEXHOIOTHH.

CaoiicTBa cBuHIA. [I[puMeHeHne CBUHIIA U €r0 COEeIMHEHUH B IPUHTMEIUATEXHOJIOTHUH.
CgoiicTBa niuHka. Ero npruMeHenrne B mpUHTMEIUATEXHOJIOTHH.

Yro takoe amporeprocts? [lpuBeaure npumepsl. OTBET NOATBEPAUTE YPABHEHUAMU
peakuuil B MOJIEKYJIIPHOM U COKpalleHHOW HOHHOM QopMme.

Kakoii s-anemenT aBnsiercst amporepHbiM? [lonTBepauTe oTBET ypaBHEHUSIMU pEaKIfii B
MOJIEKYJISIPHOM U COKpallleHHOW HOHHOH (hopMe.

Kak u3meHsieTcst OKucIuTeabHast akTuBHOCTD B pany F2 — Clo — Br2 — 12 u wem ato
oOBsicHsIeTCS?

[Touemy HF- cnabast kuciora?

Kak u3mensiercs cuia kuciot B psiigy HClI — HBr — HI u ¢ uem 3to cBsizano?

Kaxk m3mensiercs cuna kucinor B psagy HCIO, HCIO2, HCIO3, HCIO4 u wem a0
oOBsicHsIeTCS?

Kak n3mensiercs sHeprus cBsizu 3 — H u cuita kucnot B psny HaS — H2Se — HaTe? Jlaiite
OOBSICHEHHUSI.

Kakas crenens okuciaeHus Haubosee xapakrepHa Juist Bucmyta? Jnst cBunna? s Tammms?
[Touemy?

ITouemy cronp 6orara Xxumus yriaepona?

Uro npeacTaBisioT co00i pacTBOPbI KPEMHUEBON KUCIOTHI? UTO Takoe CUIMKaresnb?

Bropoii cemecTp

1. OCHOBHBIC MOHATHA XHMHYCCKHX IIponecCoB. HpI/IMeHeHI/Ie XUMHYECKUX ITPOLIECCOB C

y4acTHEM OPTaHUYECKUX COCTUHEHUH B MONUTpadu.

2. Knaccudukaius opraHM4ecKiX COeAMHEHUN 10 CTPOCHUIO YTIIEPOJHOTO cKeneTa (psibl)

U 110 (QYHKIMOHAIBHBIM IpymmaM (kiaccsl). [IpyurmHbl MHOro0Opasusi OpraHuuecKux COeTUHEHNH.

3. B3auMocBs3b MCKAY CTPOCHHUEM BCIICCTBA U MPOABIACMBIMHA XUMHUYCCKUMU CBOMCTBaMH.

Tunbl XuMUUECKUX CBsI3€Hl B COEAMHEHUSX: KOBaJEHTHas (MOJIApHAs M HENOJspHas), MOHHAs U
KOOpAWHAIIMOHHASA. DJIEKTPOOTPHUIIATEIFHOCTh ATOMOB U MHTYKITMOHHBIN 3(PPeKT.

4. Tunbl pa3pbiBa KOBaJCHTHOM CBS3M (T€TEPOTUTHUECKHUI U TOMOJIUTUYECKUI) U XapaKTep

0o0pa3yloIMxcsi MpH 3TOM 4YacTUl (MOHBI H pagukanbl). [loHATHE HYKICOQWIBHBIX W
3JEKTPO(UIBHBIX YACTHII.
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5. Knaccudukanuss XUMHYECKUX TMPOILECCOB MO MEXaHW3MY U XapakTepy MpeBpalleHuin
(3amerieHus, NpUCOeAMHEHNUS, paCUIeIIEHUs, IEPErpyNIUPOBKH).

5. 'omonoruueckuil psa NpenenbHbIX yriaeBonopoaoB. IloHsTHE CTPYyKTYypHOU HM30MEPHH.
[IpaBuiia HOMEHKIATYPHI AJIKAHOB.

6. DJIEKTPOHHOE CTPOEHUE AJIKAaHOB Ha IpuMepe MeraHa. DU3MUECKUE CBOMCTBA AJIKAHOB.
CriocoObl TToTyYeHUSI.

7. XWMHMYECKHE CBOMCTBA aJKAaHOB: pEaKUMM pacCLICIUICHUS U 3aMelleHusd. MexaHusm
paaAMKaIbHO-IIETIHOTO TaJIOTEHUPOBAHUS alKaHOB. TeopeTuueckre OCHOBBI Mpoliecca.

8. DJEeKTpOHHOE CTPOCHHE OTHIICHA, T-CBS3b M PEAKIMOHHAS CIOCOOHOCTh AQJIKCHOB.
Crnioco0s!1 mostyueHust ankeHoB. [IpaBuio 3aiinesa.

9. Xumuueckue CBOMICTBa QJKEHOB: pEaKUUU OKHUCIEHUS, MPUCOCAUHEHMS U
HNOJUIIPUCOEIMHEHUA. MexXaHu3M peakuuu 3leKTpoduiibHOro mnpucoenuHeHus. [Ipasuio
MapKOBHHKOBA.

10. MexaHu3MBbI peaKIiy MoJIUMepU3aIuy (paIuKaibHBIA ¥ MOHHBIN) HA PUMEPE aTKCHOB.
[Tony4yeHnue monudITHIIEHA, TOJUIIPONIUIICHA B IPYTHX NOTUMepoB. X nmpuMmeHeHne B monurpaduu.

11. fueHOBBIE YTIEBOJOPO/IbI: C COMPSKEHHBIMU, KyMYJIUPOBAHHBIMU U H30JINPOBAHHBIMU
TBOMHBIMU CBsI3IMH. OCOOEHHOCTH CTPOSHUS COMPSIKEHHBIX JUCHOB, YP(EKT COMPSKEHHUS.

12. OcoOEHHOCTH XMMHYECKUX CBOWCTB CONMPSDKCHHBIX JUEHOB. [Ipormecchl mosrydeHue
Kay4yKoB U pe3uH. [[puMmenenue B monurpaduu.

13. AnetuiieHOBBIE yTIIeBOAOpOAbl (amkuHbl). [Ipolecchl momydeHus MOJWBUHHIIALICTATA,
MOJIMBUHUJIOBOTO CIIUPTA, MOJMBHHUIXIIOPUIA, TOJHAKPHIOHUTPIIA, OEH30J1a, XJIOPOIMPEHOBOTO
KaydyKa.

14. Knaccupukamuss apoMaTHYECKHMX COeIMHEHHWHA. beH3o1 u  ocoOeHHOCTH —ero
3NEeKTPOHHOTO cTpoeHus. Kpurepuu apomatnyHoctu. TexHOIOTUS TOTyYEHUS.

15. Xumuueckue CBOMCTBAa apOMaTHYECKUX YIJIEBOJOPOAOB: PEAKIMM OKUCIEHUS U
3amemeHus. llpaBuna opueHTauum B apoMatudyeckoM sape. llpuMeHeHume apoMaTH4eCKHX
yTJIEBOAOPOAOB B OIHUTpaduu.

16. MHorosiiepHble apoMaTHYEeCKHE COCAMHEHUS C HEKOHJICHCHUPOBAaHHBIMU SApPaAMHU:
rpymnsl qudennia, audennnverana u tpupernamerana. [Ipumenenue.

17. Tlpomecchl TMOJy4eHHS Ha OCHOBE MHOTOSICPHBIX apOMaTHYECKHUX COCAMHEHUU
a30KpacuTesei, TUTMEHTOB, U KpacuTesel - U TpU(EHMIMETAaHOBOTO PS/Ia.

16. Criuptel 1 denonsl. Onpenenenue kinacca. Knaccudukarus mo TUIy yriieBoJ0pOIHOTO
paaukana u no konuuectsy OH-rpynn. M3oMepust u HoMEHKIaTypa.

17. CnocoObl moy4eHus cnupToB. TeopeTuueckre OCHOBHI IpolieccoB. Bogopoanas cBs3b
U €€ BIMSHNE Ha (PU3NYECKHE CBOWCTBA CIIUPTOB.

18. XuMuyeckue CBONCTBA CHUPTOB: KHUCIOTHBIE CBOWCTBA, 0Opa3oBaHME MPOCTHIX U
CJIOKHBIX 3(pupoB, peakiyn 3amerienuss OH-rpynmsl, peakuuu okucienus. [Ilpumenenue.

19. MHoroaroMHble CHHPTHI, OCOOEHHOCTH XUMHUYECKMX CBOWCTB. [Ipumenenue mns
NOJTY4YEeHHUs TOAMA(HUPOB, ATKUAHBIX CMOJ, IOJIMYPETAHOB U JIp.

20. OcHOBHBIC MPEACTABUTEIN OJHO- U MHOTOaTOMHBIX (heHonoB. CriocoObI MOMyYeHUs: U
XMMHYECKHE CBOMCTBA.

21. HUcnonbs3oBanue (GEeHOJIOB B CHHTE3€ KpacuTeled W MUTMEHTOB (PeHOJANIbETHIHBIX
OJINTOMEPOB, TMPUMEHSAEMbIX B KayeCTBE CBA3YIOUIMX B Kpackax M [l HW3rOTOBJIECHUS
(OTOKONMPOBAIBHBIX CIIOEB.

22. OkcocoenuHeHus (anpaeruapl U KeToHbl). M3omepus u HoMmeHKiatypa. CrocoObl
MOJTyYEHUS! OKCOCOETUHEHUH.

23. XuMUYeCcKre CBOMCTBA aJbJETHJIOB U KETOHOB: PEAKIIMU OKUCIEHUs, MPUCOCANHEHUS,
KOH/ICHCALlUH, 3aMEIIECHUs Y 0-yriaepoaHoro atoMa. [Ipumenenue.

24. Kapb6onosbie kucnotel. Knaccudukanuus (HACHILICHHbIE, HEHACHILIEHHBIE U
apoMaTHYECKHE; OJHO-, IBYX- 1 MHOITOOCHOBHBIE), U30MEPHUsl U HOMEHKJIaTypa.
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25. CnocoObl mosyuyeHHsi KapOOHOBBIX KHCJIOT: OKHCIMTEIbHON NECTpyKIHMeH alKkaHOB U
QJIKEHOB, OKUCJIEHHEM NEPBUYHBIX CHUPTOB M aJbAETUIOB, THIPOIU30M TPUTAJIOTEHIIPOU3BOIHBIX
YTJIIEBOIOPOOB.

26. Xumuueckue CBOMCTBAa KapOOHOBBIX KHCIOT: 00pa3oBaHUE CIIOKHBIX 3(UPOB,
AHTUAPUIOB, AaMUJI0B, HUTPUJIOB U JIp.

27. Cnoxuble 3(upbl KapOOHOBBIX KHCIOT. Peakumst »stepudukanuu. I[Ipumenenue
oI (UPOB.

28. Apomarnueckue KapOOHOBBIE KHCIOTHI. CrIOCOOBI TIOMYYECHHS] U XMMHUYECKHE CBOMCTRA.
[IpumeneHnne apomMaTU4ecKUX KapOOHOBBIX KHCIOT B CHHTE3€ IUIACTH(UKATOPOB, MOIMI(PUPOB,
KpacHUTeeil.

29. Xupel u macna. Onpenenenue kinacca. CoctaB U (U3MYECKHE CBOICTBAa >KUPOB
pPacTUTEIBLHOTO (Mace) U )KUBOTHOTO MPOUCXOKICHUS.

30. Bricbixatonme u HeBbIChIXawonue Macia (MlogHoe yucio). ['maporeHusarust Maced.
MexaHn3M OKUCIUTEIbHON TToJinMepur3aruu macen. Onudsl 1 CHKKaTHBHI.

31. lllenouHoM TUAPONMU3 KUPOB (TEXHOJIOIHS MOJydyeHus Mmbuia). Mpulo. IToBepxHOCTHO-
aKTUBHBIE BEILIECTBA.

32. XumMuueckue CBOMCTBA MOHOCAXapuIOB: 0Opa30oBaHUE NMPOCTHIX M CIOXKHBIX 3(HPOB,
OKHCJICHUE W BOCCTaHOBJIeHWE (moiydeHue D-copOuta), oOpa3zoBaHue caxaparToB. [ ImKo3uHas
CBSI3b.

33. Kpaxman. CrtpoeHue MOJIEKYJ, COCTaB, XMMHUYECKHE CBOWCTBA W MPUMEHEHUE B
noaurpaduu Kpaxmana 1 MPOAYKTOB €ro YaCTHYHOTO THAPOIIN3a (IEKCTPUHOB).

34. [emmonoza. CtpoeHne Mojekys. OU3M4eckue U XUMHUYECKHE CBOMCTBA. TE€XHOJIOTHH
MOJIYYEHHS] MTPOM3BOJHBIX LIEJUIIOJIO3BL: IIesouHas nemwirono3a, Na-KMII; Hutpatel, aueratsl u
KCaHTOTEHAThI LEJUTI0N03b1. X puMeHeHue B nmonurpaduu u yrnakoBKe.

35. AwmmHokucnotel. M3omepus u HomeHkiatypa. CrnocoObsl momydeHus. Dopmel
cylecTBOBaHMs B 3aBUcUMOcTU oT pH cpeapl. OCOOEHHOCTH XUMUYECKHUX CBOMCTB aMHHOKHUCIIOT.
[Tonyuyenue xanpona.

36. AnudaTudyeckue HUTPOCOSAUMHEHUS. DICKTPOHHOE CTpOoeHHe HUTPOrpymbl. CrocoObl
nosty4eHusi. XuMu4yeckue cBorcTaa. [Ipumenenue.

37. Amunsl. OnpenencHue u Kiaccupukamnus aMuHOB. M3omMeprsi 1 HOMEHKIIaTypa aMHUHOB.
DNEKTPOHHOE CTPOEHUE aMMHaKa U aMUHOB. dDusnueckue cBOiiCTBa aMMHOB, BOJIOPO/IHAs CBA3b B
aMuHax

38. CnocoOs!I moyYeHHst aMUHOB: BOCCTAHOBJIICHUEM HUTPOCOCIHMHEHUH, B3aNMOICHCTBUEM
CIIUPTOB C AMMHAKOM, JIKMJIMPOBAHUEM aMMHUaKa U aMUHOB (peakius ['opmana).

39. Xummnueckue cBOWCTBa aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE U al[WJINPOBAHUE,
B3aMMOJCHCTBHE C a30THCTON KUCIOTON anu(aTUuecKuX U apOMaTHIECKUX aMUHOB.

40. uazo- n azocoenuHenuss. Conu nua3zoHus: omnpexaencHue kiacca. Ilonydenue coneit
UA30HUS peaklueld Tua3oTHPOBaHUS MEPBHUUYHBIX apOMaTHYECKMX aMHUHOB. MeXaHu3M peakuuu
Ma30TUPOBAHMSI.

41. Xumuyeckue CBOHCTBa coneil nua3zoHus (GoTonm3, THIPOIU3 U TEPMHUUYECKOE
paznoxenue). [Ipumenenune comneil 1na3oHus B KONUPOBAIbHBIX Npoleccax. Juazorunus,

42. Peakus a3ocoueTaHusi U €€ MeXaHU3M (3JIeKTPODUIBHOTO 3aMEIICHUs). A30KpacUTeNn
(OCHOBHBIE U KUCIIOTHBIE), a30MUTMEHTHI M KPACOUYHbIE JIAKH.

43. Knaccudpukanus kpacurenae N0 XHUMUYECKOW CTPYKType (a30KpacuTenu, Iu- H
TpU(EHWIMETAHOBOTO psAZla, AHTPAXMHOHOBBIE U Jp.) M IO CIOCOOYy 3aKkperuleHus Ha
OKpAIIMBAaEMOM MOBEPXHOCTH (IIpsIMbIE KPAaCUTEH, a30MIHbIE KPACUTENIN, PEAKTUBHbBIE KPAaCUTEIH,
KyOOBBI€ KPaCUTENN, OCHOBHBIE M KUCJIOTHBIE U Jp.)

TpeTuii cemecTp
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©oo~No O

11.

12.
13.
14.

15.
16.
17.
18.

19.

20.

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

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

37.

Cucrema. M3onupoBaHHas, 3aKpbITasi U OTKPBITAsk CHCTEMBI.

®da3a. ['eTeporeHHast ¥ TOMOT€HHAs! CUCTEMBI.

CBoiicTBa M mapaMeTpbl CUCTEMbl. DKCTEHCUBHBIE 1 UHTEHCUBHBIE mapaMeTpsl. [loHsTHE 0
nporecce. Kimaccudukanus mpoiieccos.

PaBHOBecHOE M cTalMOHApPHOE COCTOSIHUS cucTeMmbl. KBasucrarnueckue (paBHOBECHbBIE) U
oOpaTuMBbIe TIPOIIECCHI.

Temnora u padora. [IpuHINIT YKBUBAIEHTHOCTH TETUIOTHI 1 PAOOTHI.

HyneBoii 3ak0H TepMOIMHAMUKH.

TepMmoauHaMuueckas IIKana TeMIEePaTyphl.

Buytpennss sneprus. [lepBblii 3aK0H TEPMOJIUHAMUKH.

Temmora U30XOpHOTO U N300aPHOTO MPOLIECCOB. DHTAIBITHUSI.

. TernoBoit 3¢ dext xumudeckor peaknuu. Termnora oOpa3oBaHUS W TEIJIOTa CTOPAHUS

BemlecTBa. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca.

Tennoemkocts BemiecTBa. CpenHsAs, UCTUHHAs, yAEIbHAas W MOJISIPHAs TEIUIOEMKOCTH.
TemmoeMKoCTh MU MOCTOSTHHOM 00bhEME U TIPH MOCTOSHHOM JIaBJICHHH.

3aBUCUMOCTH TEIIIOBOTO 3 (heKTa peakiuu oT TeMiepaTyphl. 3akoH Kupxrodda.

Bropoii 3ak0H TepMOAMHAMUKH. DHTPOIIHS.

CraTucTUYeCcKOEe TOJKOBAaHHE BTOPOIO 3aKOHA TEPMOJMHAMHUKH. YpaBHEHHE bonblMana.
Tepmoaunamuueckast BeposiTHOCTh. [loctosannas bosbimana.

[Toctynat [1nanka. Pacuer sHTpONIUU.

Xapakrepuctudeckue QyHKIH U €CTECTBCHHBIE TIEpEMEHHBIC.

Oueprus [ m66ca. Dueprus ['enpMrosbiia.

VYcnoBus caMOnpon3BOIBHOIO MIPOTEKAHUS MTPOLIECCOB M TEPMOJIUHAMUYECKOTO PABHOBECUS
B 3aKkpeIToii cucreme ripu V, T = const.

VYcnoBus caMOnpon3BOIBHOIO IPOTEKAHUS [TPOLIECCOB M TEPMOJIUHAMUYECKOTO PABHOBECHS
B 3aKpbITOM cucteme mipu p, T = const.

3aBucumocTts dHeprun [ubbOca m 3HEprum [ enpbMronbia OT TeMIepaTyphl. Y paBHEHUE
I'n66ca-I'ensmrossla.

OTKpBITBIE CUCTEMBI. XUMUYECKHUM TOTEHIIUAI.

WneanbHble pacTBOphl. 3akoH Pays.

[lonoxxurenbHbIEe U OTPULIATEIbHBIE OTKJIIOHEHUSI OT 3aKoHa Payis.

NneansHbie mpenenbHO pa30aBiIeHHbBIE pacTBOPHI. 3akoH [ 'eHpu.

TemnepaTypa KuneHus ueanbHbIX pacCTBOPOB. DOYIITMOCKOIIHS.

Temnepatypa 3amep3aHus paCTBOPOB HEJNETY4YUX BemecTB. Kpuockonus.

Ocmoc. OcMOTHYECKOE TaBIIEHUE U €r0 PACYET.

dazoBbie ipeBpamenus. [IpaBuno ¢as ['mdoca.

OIHOKOMIIOHEHTHBIE CUCTEMBI. J[MarpaMMbl COCTOSIHUS OJJHOKOMIIOHEHTHBIX CUCTEM.
VYpasnenue Knaysnyca-Knanelipona. Ero npumenenne k juarpaMMam COCTOSIHUS
OJIHOKOMITOHEHTHBIX CHCTEM.

Huarpamma (a3oBoro paBHOBecHs KUAKUM pacTBop — nap. [lepssiit 3axon KonoBanosa.
A3zeoTpomnHbie pacTBOpbl. Bropoii 3akon KonoBarnosa.

Tepmuueckuii ananu3. Kpupble oXaaxaeHus.

JlnarpamMmbl TUIaBKOCTH H30MOP(HHO-KPUCTATIIU3YIOIIUXCS CUCTEM.

JlnarpamMmbl TUIABKOCTH HEU30MOP(HHO-KPUCTATLTU3YIONTUXCS CUCTEM.

JlnarpaMMBbl paBHOBECHsI OIPaHUYECHHO pACTBOPUMBIX JKHUIAKOCTEH. Teopusl CHIIBHBIX
anekTponutoB. MoHHas cuia pactBopa. M3oToHnueckuii ko3 duimeHr.

pH pacTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB. ODJIEKTPONPOBOAHOCTH  PacTBOpoB. Poib
JJEKTPONPOBOIHOCTH YBIAXKHAIOIIUX PACTBOPOB.
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38.

39.

40.
41.

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

50.

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

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

74.

75.

76.
77.
78.
79.
80.

DneMeHTapHbIE PEAaKLIUU U 3JIEMEHTAPHBIE CTAIUU CIOKHBIX peakuuii. OCHOBHON MOCTyJaT
(dbopManbHOW KUHETUKU. AKTUBUPOBAHHBIN KOMILIEKC.

OHTanbNus W 3HTPONHMs aKTUBALMU. IIOHATHE O KMHETHMKE paJMKaIbHOW MOJIMMEpHU3aLun
(OCHOBHBIE CTaJNH TPOIIECCa).

[TpuHuun numuTupyromen craauy. [IpuHnun kBa3ucTallMOHapHOCTH.

Kunernka rereporeHHbix peakuuii (auddy3noHHOE TOPMOKEHHE, PaBHOIOCTYITHAS
MIOBEPXHOCTb, JINMUTUPYIOLLEE BEIIECTBO). | €TEepOreHHble XUMUYECKHE PEAKLIUU.
JlucnepcHble CUCTEMBI U X KOJMYECTBEHHBIE XaPAKTEPUCTUKH.

IIpuMeHeHNEe AUCTIEPCHBIX CUCTEM.

[Ipupona moBEpXHOCTHON SHEPIUH.

IToBepXHOCTHOE HATSKEHUE.

3aBUCHMOCTb TOBEPXHOCTHOTO HATSKEHUS OT TEMIIEPATYPBI.

CaMonpoun3BOJIbHBIE MPOLIECCH] B IOBEPXHOCTHOM CIIOE.

KonunuecTBeHHbIE XapaKTEPUCTUKH aICOPOIIH.

Knaccudukanus aacopOIHoOHHBIX mpoieccoB. OCOOEHHOCTH (PHU3MUECKOM M XUMHUYECKOM
azcopoIm

3aBUCUMOCTb TIOBEPXHOCTHOI'O HATSDKEHMsI OT NMPHUPOABI M KOHLIEHTPALMHA PACTBOPEHHOIO
BEILIECTBA.

VYpaBuenue aacop6uuu ['nooca.

[ToBepxHOcTHas akTUBHOCTH. [IpaBuino iokmo-Tpayoe.

Opuenranus monekyn [IAB B moBepXHOCTHOM cllo€.

VYpasnenue llIunkosckoro.

Teopust MOHOMOJIEKYJISIpHO# ancopounu JIeHrMiopa.

OcoOenHocTH acopOLMK Ta3a UM Mapa Ha TBEPAOM aicOpOeHTe.

3aBHCUMOCTh aJCOPOIMM Ta3a OT €ro KOHIEHTpauuu (IJaBlIEHHUs) TMPH MOCTOSHHOM
TEeMIIepaType.

Teopust monmumonexysipHor agacopOiuu [onsHu.

Teopus nonumodnekyisipaoit ancopounu bBOT (bpynayasp, Ommer, Temnep).

MornexymsipHasi aacopOLus U3 pacTBOPOB.

3aBHCUMOCTh MOJIEKYJISIPHON afcOopOLKK OT paBHOBECHOH KOHIEHTpaluu aacopoTusa (Cs).
BnusiHre Ha MOJIEKYJISIPHYIO aICOPOLIMIO IPUPOABI PACTBOPHUTEIIS U aJICOPOCHTA.

Brnusinue Ha MONEKYJISIPHYIO aJIcCOPOLIMIO TPUPOABI aACOpPOTUBA.

CmaunBanue. YpasHenue IOnra.

[TonsiTre 06 aare3uu U KOre3uu.

[IpakTnueckoe 3HaYeHHE aAre3U1 U CMauMBaHMSL.

MeTtop! ostydeHus TM0(HOOHBIX 3071€H.

MeTo bl OUHCTKH KOJUIOMAHBIX PACTBOPOB.

DNEeKTPOKMHETUYECKUE SIBICHUS B THAPOPOOHBIX 30JIAX.

[Tytu o6pazoBanus [13C.

CtpoeHue nBOHHOTO 3JeKTpHUecKoro ciosi. CTpoeHne MUIEIUIbI TIH0(GOOHOTO 30715.
BiusiHue 351eKTpoauTOB Ha BEIUMUMHY J133Ta-IIOTEHIMAA.

Biusaue pH, koHUeHTpauuu 30Ji, TEMIIEpAaTypbl U NPUPOABl TUCIEPCUOHHOM Cpelbl Ha
BEIIMYHHY [132Ta-TIOTEHIMAIIA.

MonekynsipHO-KUHETUYECKHE CBOMCTBA KOJIJIOUIHBIX PacTBOPOB (OpOYHOBCKOE JIBHIKEHUE,
1 dy3us, OCMOTHYECKOE JJaBIICHUE).

CenuMeHTanusi CycCIieH3Wil. YCJIOBUSL COOJIOIEHUS 3aKOHOB CEIMMEHTAlMM (3aKOHOB
Crokca).

ArperaTuBHasi yCTOMYMBOCTh KOJUIOMIHBIX pacTBOPOB. Koarymnsuus.

[IpaBuna koaryiasiuuu.

Kunerunka koarymasiiuu 3J€KTpOJIUTaMU.

[ToHsATHE 0 OBICTPOI KOATYIISALINY.

[ToHsiTHE O MEJIEHHOMN KOAryJIsIUH.
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81. ®akTopsl YCTOWYMBOCTH JTHOGOOHBIX 30JIEH.

82. Teopus ycroitunBocTr JinopoOHbIX 30mei AJIPO ([epsrun, Jlannay, @epseii, OBepoOek).

83. Buasl koarysiuu 3J1eKTPOITUTaMHU.

84. TloHsTHE O CTPYKTYPUPOBAHHBIX JUCIIEPCHBIX cHCTeMax. KoarysiinoHHbBIE CTPYKTYPHI.

85. Tukcorponus. Cunepesuc. Habyxanue.
86. [IpumeHeHne KJIeeBbIX PaCTBOPOB.

87. llpumenenue [TAB a1 moarotoBku Gpopm IIIOCKOM MedaTH.
88. [loHsATHE 0 KOHAEHCAMOHHO-KPUCTAITM3aIMOHHBIX CTPYKTypax.

3.4 Tekymmii KOHTPOJIb (TECTHI)
(¢popmupoBanue kommerenuumii OIK-1)

IlepBbIii cemecTp

TemaTH4eckasi CTPYKTYpa TeCTOBBIX 3a1aHMii

Tema 1. CtpoeHue aToma.

Tema 2. XuMHuecKue CBs3H.

Tema 3. OCHOBBI XUMHYECKOW TEPMOJUHAMUKH.
Tema 4. PactBopsl anekrponutsl. pH-pacTBOpHI.
Tema 5. ['uaponus cosei.

Tema 6. [Ipou3sBeieHre pacTBOPUMOCTH.

Tema 7. DnekTpoxumus

Tema 8. DnekTponuTHUecKas JUCCOLMUALIHS
Tema 9. Xumus S-3J1€MEHTOB.

Tema 10. Xumus p-3J1eMeHTOB.

Tema 11. Xumus d-371eMeHTOB.

Tema 12. Kunetuka XMMHUYECKUX PEAKITHH.

IIpumepnl TecToBbIX 3a1anHuii: Tema 8. DiekTposuTHYECKAs] AUCCONMATMS

3aoanue {{ 139 )} 1

OTMeThTE MPaBUIBbHBIN OTBET

Peakmust oOMeHa BO3MOKHA MEXTY:
LI docdarom kaibius u ruapokcuaom xeinesa (11);
L] xiopuaoM JIUTHS | CyIb(GaTOM HATPHS;
M muTpaToM cepebpa u COISHOU KHCIIOTOM.

3aoanue {{ 140 }} 2
OTMmeThTE TPaBUIBHBIN OTBET
K peaknusaMm HelTpanu3alnuy OTHOCATCS PEAKIUU MEXKIY:

1. yKCYCHOM KUCIIOTON ¥ THAPOKCHUIOM HaTpPHs;
2. COJITHOM KUCIIOTON U XJIOPUIOM HaTpus;
3. cepHOM KUCIIOTOH U THAPOKapOOHATOM HATPHS;
4. TUAPOKCUIOM KabIHs U OpTOHOCPOPHON KUCIOTOM;
5. THIPOKCHIOM KaJIUsl U OKCHJIOM CEPBI.
]1;2;:4
O 2;5:4
M 1;4
01;2
0 34
3aoanue {{ 141 )} 3

OtmMmeTbTe np ABUJIBHBIM OTBET
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K OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIM OTHOCATCA PCAKIIUU:
1. Fe,O3 + HCI;
2. FeCls + H5S;
3. Fe + HCI,
4. SOz + NaOH,;
5. Clo+ KOH,;
6. Fe2O3 + H2SO4.
11;6

oo
N W N
RN

M 3:5

3aoanue {{ 142 }} 4
OTMeThTEe MPaBUIBHBINA OTBET
OKHCIIUTENHbHO-BOCCTAHOBUTENIbHAS PEAKIUS — ITO:
[J CO2 + 2NaOH = Na,CO3 + H20;
L] Ba(OH)2 + 2HNO3 = Ba(NOs)2 + 2H20;
1 CasP2 + 6H20 = 3Ca(OH); + 2PH371;
M Cl; + SOz + 2H20 = 2HCI + H2SO0s.

3aoanue {{ 143 )} 5
OTMeThTE MPABUIBHBIN OTBET
Vpasuenne HS™ + OH™ = H,0 + S?” onmckiBaeT B3aMMOAEHCTBHE MEKILY:
1 NazS u H20;
M KHS u KOH;
[0 KHS u H2SOq;
] K2S u NaOH.

3aoanue {{ 1441} 6

OTMeThTe NPaBUIBHBINA OTBET

OOMeHHas peakius — 3To:
(1 4Cr(NO3)s = 2CrO3z + 12NO; + 30;
(] Be(OH), + 2NaOH = Naz[Be(OH)4];
[0 4NHs + 30, = 2N3 + 6H20;
M Zn + H2SO4 = ZnSO4 + Hat.

3aoanue {{ 145 )} 7
OTMeThTe MPaBUIIbHBIN OTBET
Cymma K03 PUIIMEHTOB B ypaBHEHUU PEaKIIMU HEOOXOJUMOM JTUCCOLMAIUY CyIb(aTa aTlOMUHUS
COCTaBJISIET:
0 1;
;

OO
DwWN

M 6.
3aoanue {{ 146 }} 9

OTMmeTbTe MpaBUIIbHBIN OTBET
Yucno coneit BceX BO3MOXKHBIX TUIIOB, 00Pa3yIOIINXCS B pEaKIUAX MeXIy okcuaom xkenesa (I1) u
CEpPHOM KHUCJIOTOW, PABHO:

0 1;
M 2;
0 3;
L 4.
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3aoanue {{ 147 }} 10
OTMeThTe TPaBUIIBHBIN OTBET
Peaxkuus pasnoxxkeHus — 31o:
1 AlbS3 + 6H20 = 2AI(0OH)3| + 3H2S71;
L1 KOH + HCI =KCI + H20;
M 2Cu(NOgz)2 = 2CuO + 4NO21 + O21;
0 2Al + 2NaOH + 6H20 = 2Na[Al(OH)4] + 3H21.

3aoanue {{ 148 }} 11
OTMmeTbTE TPaBUIIbHBIN OTBET
Yucino coseii Bcex BO3MOXKHBIX THITOB, 0Opa3yromnuxcs B peakiusax mexxay Cr(HSO4)s: u NaOH
paBHO:
0 1;
0 2;
M 3;
U 4.

3aoanue {{ 149 )} 12
OTMeTbTe MpaBUIIbHBIN OTBET
Peaknusa coemuHeHNs — DTO:
[ 2NaNO3; = 2NaNO; + Oy;
[J SOz + 2NaOH = NazS0s3 + H20;
M 2Fe + 3Cl, = 2FeCls;
[J KOH + HNO3 =KNO3 + H20.

3aoanue {{ 150 }} 13
OTMeThTe MPaBUIBHBIN OTBET
Honnoe ypasaenne SrCO3 + 2H* = Sr?* + CO21 + H20 onuceIBaeT B3aMMOAEHCTBHE MEXKITY:
[0 SrCOs u Sr(OH)2;
[J SrCOz u H2COs;
J SrCO3z u NH4OH;
M SrCOs u HCI.

3aoanue {{ 1511} 14
OTMeThTE MPaBHILHBINA OTBET
Cymma k03P PHUIUEHTOB B YPaBHEHUH SJCKTPOIUTHUCCKON AUCCONUAIy Auruapodocdara HaTpHs
NaH2POs cocrapnser:
M 3;
O 4;
] 5;
L] 6.

152. 3a0anue {{ 152 }} 15
OTMeThTe NPaBUIIbHBIN OTBET
Peakuus 3amenieHust — 3To:
M FeO + Hz = Fe + H20;
L] 2C + 02 =2CO;
L AlCs + 12H20 = 4AI(OH)3| + 3CHaT;
L1 Zn(OH)2 + 2NaOH = Naz[Zn(OH)4].

153. 3aoanue {{ 153 }} 16

OTMeThTe MPaBHIILHBINA OTBET

B kpartkom nonHom ypaBHenuu peakuud NaHCOs3 + NaOH — ... cymma ko3 duiiueHnToB paBHa:
O 3
M 4;
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1 5;
O 6.

3aoanue {{ 154 }} 17
OTMeTbhTe TPaBUIIBHBIN OTBET
OKHCINTENBHO-BOCCTAHOBUTEIbHAS PEAKLINS — 3TO:
0 NH4Br=NHsz + HBr;
[J Na2SO3 + H2SO4 = NaSO4 + SO21 + H20;
0] LisN + 3H20 = 3LiOH + NHat;
M 2KMnO4 = KoMnO4 + MnO2| + O21.

3aoanue {{ 155 )} 18
OTMeThTE MPaBUIBHBIN OTBET
OOMeHHas peakius — 3TO:
M Fe 03 + 2Al = 2Fe + Al,Os3;
1 CoHa + 302 =2C021 + 2H20;
) Cl, + HI=1Cl| + HCI;
(1 CasP2 + 6H20 = 3Ca(OH), + 2PH31.

3aoanue {{ 156 }} 19
OTMeThTE NMPaBUIIBHBINA OTBET
Peakuus pasnoxxeHus — 310:
[ SiO2] + Mg =2Mg + Si;
0 Zn + CuSO4 = ZnSO4 + Cu;
0 N2+ 02=2N0O;
M CaCOz = CaO + CO:..

3aoanue {{ 157 }} 20
OTMeThTe MPaBUIBHBINA OTBET
Peakuust coenuHeHus — 310:
M 2Al + 3S = Al,S3;
[J FeS + HCI = FeCl, + H2S1;
[0 Zn + 2NaOH + 2H>0 = Naz[Zn(OH)4] + H21;
[J 2KCIO3 = 2KCI + 30a.

3aoanue {{ 158 }} 21
OTMeThTe NMPaBUIIBHBIN OTBET
Peakims 3amenenus — 31o0:
1 Ba+ CO,=BaCO3|;
[J Ca(HCOs3), = CaCO3z| + CO21 + H20;
M 2Al + Cr.,03 = Al,O3 + 2Cr;
[1 2KNO3 = 2KNO2 + Os.

3aoanue {{ 159 }} 22
OTMeThTe MPaBUILHBINA OTBET
K peakiuu HeWTpanu3aiu OTHOCHTCS B3aMMOICHCTBUE MEKIY KHCIOTOM HU:
L] comnbio;
L] meramiom;
M menousto;
[l OCHOBHBIM OKCHJIOM.

3aoanue {{ 160 }} 23

OTMeTbhTe MTPaBUIIbHBIN OTBET

Ykaxure MPpaBUJIbBHOC YPABHCHUC PCAKIIUU:
M Ca(OH)z + Fez(S04)s = 3CaS04 + 2Fe(OH)s;
L1 Ca(OH), + Fe2(S0a4)3 = Caz(S0a4)3 + Fe(OH)2;
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L1 Ca(OH), + Fez(S04)3 = 3CaS0O4 + 2Fe(OH)s.

3aoanue {{ 161 }} 24
OTMeThTe MPaBUILHBINA OTBET
Cymma k03P PHUIMEHTOB B YPaBHEHUH SJICKTPOTUTHUCCKON TUCCOMUAIIMH THIPOKCHIA Oapust
Ba(OH), — sto:
0 3;
M 4;
0 5;
L] 6.

3aoanue {{ 162 }} 25
OTMeThTE MPaBWIbHBINA OTBET
CuipbHast KUCJIOTa B BOJIHOM PAaCTBOPE OTBEUYACT OKCHTY:
M Cl0y;
0 P20s;
L] N20s;
1 CI0.

Brtopoii cemecTp

1. YrneBomopoasl, uMewonme B CTpykType ABOMHYI0 >C=C< KOBaJE€HTHYIO
CBA3b - 3TO ...

- aJIKaHbl

- aJIKUHBI

+: aJIKEHbI

-2 apEHbI

2. ### - 5TO yIIIeBOJOpPOIBI, MMEIONIME B CTPYKType ABOiHYyr0 >C=C<
KOBQJICHTHYIO CBSI3b

+. aJIKEeHBI

+: AJKEHbI

+: AJIKEHbI

3.  DOTuineHoOBBIE  YITIEBOAOPOIBI, OTO  OPraHMYECKHE  COCAMHEHHS,
COZEpIKaILKE. ..

+: 1BOMHY10 >C=C< KOBAJICHTHYIO CBA3b

-: TpoliHYy10 -C=C- KOBAJICHTHYIO CBS3b

-: apOMaTUYECKOE SIIPO

-: ToapKOo oauHapHble C-H cBs3u

4. O0mas hopmysia aaKeHOB ...

-2 ChHans2
+: CnHan
-2 CnHaon-2

-2 CqHn
5. T'uOpuaun3zanus aroma yriepoja B ITHIICHE. ..
-1 spd
+: sp?
-1 sp
70



-+ §%p?
6. B anmkenax aTom yriepoaa HaXOAHUTCS B .... — THOPUTHOM COCTOSTHUU
- sp?

+: sp?

-1 sp
-1 8%
7. JIBoliHasi KOBaJICHTHAS CBSI3b — 3TO KOMOHWHAIIHS. . ..

-: 1ByX O -cBs13ei

+: oqHoil © — 1 OIHOM T-CBIA3EH

: IByX T-CBSI3€H

-: oxgHOM © — U IBYX T-CBSI3EH

8. 3omepust aIKEHOB ONPEESETCS. . .

: TOJIBKO CTPOCHUEM YTIIEPOTHOU IIEeTIH

: TOJIBKO MecTomnoyioxeHueM >C=C< cBs3u

+: CTpOCHHEM YTJIEPOAHOM IIeNH U MecTonooxkeHneM >C=C< cBs3u
- Y QJIKEHOB HET U30MEPHH

9 . U3omepamu SBISIOTCS COCAMHEHUS. . ..

A: CH>=CH—CH>—CH>—CHs3s
b: CHs3—CH=CH—CH>—CH3
B: CH;— (| = CH — CH;
CH;
I'" CH; — (l =CH — CH, — CH;
CH;

: CHx=CH—CH>—CHz3s

2

+:A,b,B

- :5,B, T’

-:B, I, [

-A T

-:b, I, [

-:b,B

10. U3oMepamu SIBISIIOTCS] COSTUHEHUS. . ..
(A) CHs—CH=CH—CHj

(B) CHs—CH=CH—CH>—CHj

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

CH;
() CH; — (| = CH — CH;

CH;

11. N30omepamu SBISIIOTCS COEIUHEHMUS. . ..
(A) CH»=CH—CH=CH>

(5) CH,=C=CH—CHjs
(B) CHZZCH— CH2 —CHZCHZ

a) CH,= (I'—('llg — CH;

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

+ 0+
55

NS e=oellvp

):1%'—1

TP
Hw

TpeTuii cemecTp

1. 3aoanue

[Ipu3nakom paBHOBecusl CUCTEMBI pu P, T=CONSt siBisieTcs
P=const

AG<0

AG=0
AH =0

T = const

2. 3aoanue
[MpusnakoM paBHOBecHs cucTeMbl ipu V, T=Const siisieTcst
P=const
AG<O0
AG =0
AF =0
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1T = const

3. 3aoanue
OTtkpeITas cuctema Oyer
0OMEHMBATHCS SHEPTUEH U BEILIECTBOM C OKPYKAIOILIEH Cpe/1oi U He COXPAHATh MOCTOSIHHBIM
CBOI1 00beM
00MEHUBATKLCS YHEPTHEH, HO HE BEIIECTBOM C OKPY KaloIIel cpeaon
0OMEHHMBATKLCS BEIIECTBOM, HO HE SHEPTHEH C OKpYyKaroleh cpemnoi
COXPAHSATh MOCTOSIHHBIM CBOI1 00bEM, SHEPTHIO U COCTAB

4. 3a0anue
Bo BHYTpEHHIOIO SJHEPTHIO CHCTEMBI BKITIOYAETCS
NOoTCHIHUAIbHAasA S9HCPIrusa CUCTCMbBI KaK IEJI0T0
KHHETHYECKasi SHEPTHUSI CUCTEMBI KaK I1eJI0T0
NOTCHIMAJIbHAA U KUHCTUYCCKAasl SHCPIrUu CUCTEMbI KaK LIEJI0T0
BCE BUJIBI SHEPTHH, BKJIFOYAsi HEU3BECTHBIC, 32 HCKITIOYCHUEM KHHETHYECKOHW U TIOTEHIIHATBHOM
JHEPTUU CHUCTEMBI KaK IEJI0TO
SHEPTHs, TIepejaHHas CucTeMe B (popMe TEIIOTH U pabOThI

5. 3aoanue
TemnoBoit 3¢ ekt XuMUIECKoi peakuu npu P=CONSt paBeH N3MEHEHUIO
S (aHTpOMHS)
G (oueprus ['u66ca)
F (oHeprus I'enpMrosibia)
H (HTanenums)
U (BHYTpEHHSIS SHEPTHs)

6. 3aoanue
TemmoBoii 3 ekt xumudecko peakuu nmpu V=Const paBeH N3MEHEHUIO
S (3HTpOMHS)
G (oueprus ['u66ca)
F (oHeprus I'enpMrosibia)
H (3HTanenums)
U (BHYTpEHHSIS SHEPTHS)

7. 3a0anue

N3menenne AH xuMudeckoi peakiuu onpeaessercs
HaYyaJIbHbIM COCTOSIHUEM CUCTEMBI
HayaJIbHbIM U KOHEUHBIM COCTOSIHUSIMU CUCTEMBI
KOHEYHBIM COCTOSIHUEM CHCTEMBI
IIyTEM IIEPEX0A U3 HAYAJIILHOI'O COCTOSIHUS B KOHEUHOE

8. 3aoanue

Nsmenenne AU xumudeckoil peakiuu onpeaesieTcs
HayaJbHbIM COCTOSIHUEM CUCTEMBI
KOHEYHBIM COCTOSIHUEM CUCTEMBI
HayaJbHbIM U KOHEUHBIM COCTOSIHUSIMU CUCTEMBI
IyTEM MEPEX0/Ia U3 HAYAIbHOTIO COCTOSHUS B KOHEYHOE

9. 3aoanue
Cucrema, cocrosmias u3 BogHoro pactBopa NaCl u tpéx kpuctamioB NaCl, siBisercs
IBYyX(a3zHOU
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TpéxdazHon
4yeThIpEX(a3zHon
nsTrda3zHoi

10. 3a0anue
Cuctema, cocTosmias ux TpEX KyCOYKOB JIbJIa, )KUAKOW BOJIBI U Ta3a, COACPIKAIIETo BOISTHOW Tap,
SBIISICTCS

TpéxdazHoi

yeThIpéxaznoit

natudazHon

mectugazHon

11. 3a0anue
XVUMUYECKUH MOTEHITA JAHHOTO KOMIIOHEHTa MpH ()a30BOM paBHOBECUHU
pa3J11/Iqu BO BCCX (1)a3ax B 3aBUCHUMOCTH OT KOHI_IGHTpaLII/II/I
pasiryeH BO BeeX (hazax B 3aBUCHMOCTH OT TEMIIEPATYPhI
pa3J11/Iqu BO BCCX (1)a3ax B 3aBUCHUMOCTHU OT JaBJICHUA
OJIMHAKOB BO BceX (pazax

12. 3a0anue

Yucno TepMOAMHAMUYECKUX CTENIeHEeH CBOOOIbI PABHOBECHOM 3aKPBITOM CUCTEMBI - 3TO
YHCJIO TAPaMETPOB COCTOSIHUS CHCTEMBI
YHUCJIO KOMIIOHEHTOB CUCTEMBI
YKCJIO KOMIIOHEHTOB MUHYC 1
YHCJIO HE3aBUCUMBIX IAPAMETPOB COCTOSIHUSI CUCTEMBI, KOTOPBHIM (B M3BECTHBIX IIpeEnax)
MO’KHO IPUaBaTh IPOU3BOJIbHBIC 3HAUCHHsI O€3 U3MEHEHUs uucia ¢a3

13. 3a0anue
CornacHo mpaBmity ¢a3 ['m66ca, grcio creneHei cBo00 Ik pABHOBECHOW 3aKPBITON CUCTEMBI, HA
KOTOPYIO BIIUSIOT JBa BHeNTHUX (akropa (p,T) paBHO

YHCITy KOMIIOHEHTOB CUCTEMBI TUTFOC JIBA MUHYC YUCIIO (a3

YHCITy KOMIIOHCHTOB CHUCTEMbI MUHYC JIBa MUHYC YHCIIO (a3

YHCITy KOMIIOHEHTOB CUCTEMBI MUHYC JIBa TUTFOC YUCIIO (a3

YHCITYy KOMIIOHCHTOB CHCTEMBI ILTIOC JIBa TUTIOC YHCIIO (a3

14. 3aoanue
PaBHOBECHas1 OJTHOKOMITOHEHTHAsI CHCTEMA HE MOXKET COZepKaTh OoJiee
Tpéx da3
IByX ¢a3
4eThIpEX (a3
natu a3

15. 3a0anue
PaBHOBecHas IByXKOMIIOHEHTHAsl CICTEMa HEe MOXET coJiepXkaThb Oosee
TpE€X a3
IByX (a3
4eThIpEX (a3
sty az

16. 3a0anue
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XHUMHUYECKUN OTEHIMA - 3TO YacTHas MMpOU3BOAHAA I/1306apH0-I/130TCpMI/I‘-IeCKOTO INOTCHIIMAJa 110
MacCC€ BCUICCTBA MPHU MMOCTOAHHBIX 3HAYCHUAX

nr
vV, T
V.5
p,S

17. 3a0anue
XYMMUYECKUH MOTEHITHAIT - 3TO YaCTHAs MPOU3BOIHAS N30XOPHO-U30TEPMHUUYECKOTO MOTEHITHAIIA TI0
Macce BeicCTBa HpI/I IIOCTOSHHBIX 3HAUYCHUAX

P, &
gy
V. T
p.r

18. 3aoanue
Cuctema, cocTosas U3 IMHKOBOM Mm1acTuHbl, BoAHOTo pactBopa HNO3z, my3bIpbKOB Ta30Boi
cmecu NO2 + N2O4 1 Bo3tyxa HaJl pacTBOPOM, SIBIISICTCS

TpéxdazHon

yeThIpEXha3zHOU

nsaTrdasHoi

mecTrudazHon

19. 3a0anue
KpuBas, orBeuaroasi paBHOBECHIO TBEPOE TEIO «> )KUIKOCTb, Ha (ha30BOM AMarpaMme BOJbI
umeer dp/dt < 0, noromy uro

MpolLIeCC MJIABJIEHUS JIbJa S3HA0TEPMUUECKUN

MPOLECC OTBEPICBAHUSA KUIKON BOJbI SK30TEPMUUECKHI

IUIOTHOCTB JibJia OOJIbIIE TUIOTHOCTH BOJIBI

IUIOTHOCTB JIb/1a MEHBIIIE INIOTHOCTH BOJIbI

20. 3aoanue
ITpu3HAaKOM paBHOBECHS CHCTEMBI IIpH P, T=CONSt sBIseTCs
P=const

AG<O
AG=0
AH =0

1T = const

21. 3a0anue

[Ipu3nakom paBHOBecus cucteMsl pu V, T=const sBuseTcs
P=const

AG<O

AG=0

AF =0
T = const

22. 3aoanue
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OTkpeITas cucrema Oyaer
00OMEHUBATHCS SHEPTHEN U BEIIECTBOM C OKPYKAIOIIEH CpeIoi U HE COXPAHATh OCTOSTHHBIM
CBOM 00bEM
0OMEHHMBATHLCS YHEPTHEH, HO HE BEIIECTBOM C OKpPYXAIOIIEH cpeaon
00OMEHHUBATKCS BEIIECTBOM, HO HE HEPTUEH C OKpYKAIOIIEH Cpenoii
COXPAHATDH MOCTOSTHHBIM CBOM 00BEM, SHEPTHUIO U COCTaB

23. 3adanue
Bo BHYTpEHHIOIO SHEPTUIO CHCTEMBbI BKIIIOYAETCS
MOTEHIIUATIbHASL SHEPTHS CHCTEMBbI KaK IeJI0r0
KUHETHYECKasi SHEPTHUs CUCTEMBI KaK I1eJI0r0
MOTCHIMATbHAS M KHHETUYECKasi SHEPTUU CHCTEMBI KaK IIEJI0T0
BCE BHJIbI SHEPTHH, BKIIIOYAsi HEU3BECTHBIE, 32 UCKIIOYEHNEM KHHETHYECKON U MOTEHIUATBHOM
SHEPTUH CHCTEMBbI KaK IeJIOT0
SHEprus, nepeaHHasi CuctTeMe B opMe TEIUIOTHI U pabOThI

24. 3aoanue
TennoBoii 3 PeKT XMMUIECKOH peakIuy mpu P=CONSt paBeH U3MEHEHHUIO
S (aHTpOMIHS)
G (aneprus ['u606ca)
F (oneprus ['enpMroiibia)
H (sHTanbmms)
U (BHYTpEHHSS SJHEPIHSI)

25. 3a0anue
TennoBoii 3¢ ekt xumudeckoil peakuu npu V=CONSt paBeH U3MEHEHUIO
S (oHTpOMIHSA)
G (aneprus ['m66ca)
F (3neprus I'enbmrosbua)
H (oHTanbINs)
U (BHYTpEHHSS SHEPIHsI)

26. 3aoanue

N3menenne AH XxuMu4eckoil peakiuu onpeaensieTcs
HaYyaJIbHBIM COCTOSTHUEM CHUCTEMBI
HAYaJIbHBIM U KOHEYHBIM COCTOSTHHUSIMH CUCTEMBI
KOHEUHBIM COCTOSIHUEM CHUCTEMBI
MyTEM MEPEX0/Ia U3 HAYaIbHOTO COCTOSHUS B KOHEYHOE

27. 3aoanue

N3menenne AU XUMHUYECKOU PEAKIUH OIIPEICIISICTCS
HAYaJIbHBIM COCTOSSHHUEM CHUCTEMBEI
KOHEYHBIM COCTOSIHUEM CHCTEMBI
HAYaJIBHBIM U KOHEYHEBIM COCTOSIHUSIMH CHCTEMBL
MyTEM Iepexo/ia U3 Ha4allbHOT'O COCTOSIHUSL B KOHEYHOE

28. 3aoanue
Cuctema, cocrosimas u3 BojgHoro pactsopa NaCl u tpéx kpucramnos NaCl, siBnsercs
nByX(ha3Hon
TpéxdazHon
4yeTbIpEX(a3zHon
nsaTuda3zHoi
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29. 3adanue
Cucrema, cocTosmas X Tp€x KyCOUYKOB JIbJa, >KUKOM BOJBI U Ta3a, COAEPIKAIIETO BOASHOM map,
SIBIISICTCS

TpéxdazHon

yeThIpEXhazHon

nsTrdasHoi

mecTuda3Hou

30. 3adanue
XUMHUYECKUH MOTEHIIMA JAHHOTO KOMIIOHEHTa IpU (pa30BOM paBHOBECUU
pas3nuueH BO BeeX (ha3ax B 3aBUCMMOCTH OT KOHIIEHTPAINU
pas3nuyeH Bo Bcex (pa3ax B 3aBHCHMOCTHU OT TEMIIEPATYPhl
pasiuueH BO BeeX (a3ax B 3aBUCHMOCTH OT JaBJICHHUS
OJIMHAKOB BO Bcex (pazax

31. 3aoanue

Yucio TepMOIMHAMHYECKUX CTETICHEW CBOOOIbI PABHOBECHOM 3aKPBITON CUCTEMBI - 3TO
YUCJIO MapaMCTPOB COCTOAHNA CUCTCMbI
YHCJI0O KOMIIOHEHTOB CUCTEMBI
YUCJIO KOMIIOHCHTOB MHUHYC 1
YHCIIO HE3aBUCUMBIX MTAPAMETPOB COCTOSIHUS CUCTEMBbI, KOTOPHIM (B M3BECTHBIX Mpeienax)
MO>KHO TIpUJIaBaTh MPOU3BOJIbHEIC 3HAUYCHUS Oe3 M3MeHeHus uncia (a3

32. 3aoanue
CornacHo npasuiy ¢a3 I'm60ca, yrcio creneHeil cBo00Abl paBHOBECHON 3aKPBITON CHCTEMBI, HA
KOTOPYIO BIHUSIOT /IBa BHEMIHUX (hakTopa (p,T) paBHO

YHUCITy KOMIIOHEHTOB CUCTEMBI IIJIFOC JIBA MUHYC YHCIIO (a3

YHCITy KOMIIOHEHTOB CHUCTEMbI MUHYC JIBA MUHYC YHCIO (a3

YHCITy KOMIIOHEHTOB CUCTEMbI MUHYC JBa IIJIFOC YUCIIO (a3

YHCITYy KOMIIOHEHTOB CHCTEMBI ILTIOC JIBa TUTIOC YHCIIO (a3

33. 3adanue
PaBHOBecHast OTHOKOMITOHEHTHASI CHCTEMa HE MOXET COJIepKaTh OoJiee
TpEX (a3
nByX (a3
4eThIpEX (a3
Aty a3

34. 3aoanue
PaBHOBeCHas IByXKOMITIOHEHTHAsI CUCTEMa HE MOXKET COJIepKaTh OoJiee
Tpéx a3
nByX (a3
4eThIpeX (a3
natu a3

335. 3aoanue
XYUMUYECKUH MOTEHINAI - 3TO YaCTHAsl MPOU3BOAHAS N300apHO-U30TEPMHUUECKOT0 OTEHIMAA 10
Macce BEIIeCTBA MPH MOCTOSHHBIX 3HAYCHHSIX

o7

77



V.7
V.S
P,

36. 3adanue
XVMMUYECKUH TIOTEHITHAIT - 3TO YaCTHAs MPOU3BOIHAS N30XOPHO-U30TEPMHUUYECKOTO MOTEHITHAIIA TIO
Macce BEIIeCTBa MPH MOCTOSHHBIX 3HAYCHUSX

P, &
ey
V. T
2.r

37. 3aoanue
Cucrema, cocrosiasi U3 IIMHKOBOH IIacTHHBL, BOAHOTO pacTBopa HNO3, my3sIpbkoB ra3oBoit
cmecu NO2 + N2O4 1 Bo3yxa Hal pacTBOPOM, SIBIISIETCS

TpéxdazHoun

yeTbIpéxdazHoit

nsaTudazHoN

mectudazHon

38. 3aoanue
KpuBas, oTBeuaromas paBHOBECHIO TBEPIOE TEIO <> KUAKOCTb, HA (a30BOM JUArpaMMe BOJIBI
umeer dp/dt < 0, noromy uro

IIpolLIeCC IJIABJIEHNUS JIbJA YHI0TEPMUUYECKUN

MIPOLECC OTBEPACBAHUS KUIKON BOJBI IK30TEPMUUYECKHUI

IUIOTHOCTB JibJ1a O0JIbIIE MIOTHOCTH BOJIBI

IJIOTHOCTB JIb/1a MEHbBIIIE INIOTHOCTHU BOJIbI

[TonmHbIN KOMITJIEKT TECTOBBIX 3a/laHUI HaX0AUTCs Ha Kadeape « THHOBAIIMOHHBIE MaTEePUaIbI
IIPUHTMEUANH Y CTPUN

Ipumep IK3ameHaUUOHHBIX OUIENO8

TpeTuii cemecTp

MHUHHCTEPCTBO OBPA30BAHUA U HAYKU POCCUMCKOHN ®EJEPALIUU
deaepasbHOe rocyjapcTBeHHOE aBTOHOMHOE 06pa30BaTe/IbHOE yUpeXXAeHue
BBICILIETr0 06pa30BaHUA
«MOCKOBCKHH IMOJIMTEXHUYECKUH YHUBEPCUTET»

IMonurpapuyeckuit HHCTUTYT
Kagenpa «/IHHOBaIIMOHHBIE MaTepHUaIbl IPUHTMEINAUHIY CTPUNY
JuctnunnnHa «XHMHYECKHE OCHOBBI TEXHOJIOTMH MOJUIPa(UYeckoro M YNakoBOYHOIO

MPOU3BO/ICTBA
Hanpasnenune 29.03.03 — TexHonorus noaurpaduyeckoro 1 ynakoBOYHOTO MPOU3BOICTBA
Kypc 2, rpynmna , popMa oOyueHus1 OUHAS

3K3AMEHAIIMOHHBIN BUJIET Ne 1
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1. JlucnepcHbIe CUCTEMBI M UX KOJTMYECTBCHHBIC XapaKTEPUCTHUKH.
2. CenuMeHTAIMS CYCIICH3WH. YCJIOBHS COOJIOACHHUS 3aKOHOB CCIMMCHTAIIMH
(3akoHoB CTOKCA).

3anava 1.

N3o0pasure wu3oTepmbl  ancopOiMu  OyTaHoda Ha AaKTUBUPOBAHHOM YIJIE B
koopaunartax 1/I" = f(1/C) mns nByx temmeparyp, ecim To> T.

JlaiiTe HEOOXOIMMBIE TIOSICHEHUS K TpauKy.

3amaua 2.

Hamumure dopmyny Munemisl 3018 XJdopujaa cepedpa, CTaOMIM3UPOBAHHOIO
pactBopoM xiiopuaa kanus. M300pasute rpaduk mageHuss noreHuuana B JI9C u
OTIpeIeNTUTE 3HAK A3eTa-MOTEHIIHANA.

YTBCp)KI[CHO Ha 3aCCJaHuHn Ka(peﬂpbl «HHOBAIIMOHHBIE MaTEepHUAIbl IPUHTMEINANHIY CTPUD)

«» poTOKOJ Ne 3aB. kadenpoii /A.I1. Konnapatos /
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