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HpI/IHO)KeHI/IHZ 1. DOoHJ OILIEHOYHBIX CpCACTB JIs1 IPOBCIACHUA HpOMC)I(YTO‘{HOI‘;I aTTeCTaluun.



1. IlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs 10 IMCUHUIIJIMHE, COOTHECEHHBIX ¢ MJIAHMPYEeMbIMH pPe3yJIbTaTaMU 0CBOEHHS

o0pa3oBaTe/IbHOM NPOrPAMMBI.

B pesynbrare 1i1st ocBoeHUs1 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroLUIHics JOKEH OBIAAETh CICAYIOIIMMHU Pe3yIbTaTaMu

oOy4deHus TI0 AUCITUTUIHHE:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII M

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Inanupyemble pe3ysnbTaThl 00y4eHUs
(neckpunTOpsl)

OIIK-1
CriocobeH puMeHsTh
€CTECTBEHHOHAYYHBIC U
06IHeI/IH)KCHepHI)Ie 3HaHUA, MCTO/IbI
MaTEeMaTHYECKOrO aHaIn3a U
MOICTTMPOBAHHMSI, TEOPETUIECKOTO 1
PKCIIEPUMEHTAILHOTO MCCIICIOBAHNUS B
npodhecCHOHATLHOM e TeIbHOCTH,

OIIK-1.2
crmoabp30BaHie OCHOBHEBIX ITOHSITHU U 3aKOHOB
XMMHH, 3HAHUH O KHHETHYECKUX MapameTpax
mporecca, 0 GU3NKO-XUMHUECKUX
XapaKTePUCTHKAX BEIIECTB, /151 OOBICHEHHS U
[POTHO3UPOBAHHUS IIPOIIECCOB, IPOTEKAIOIIUX
B OKpY’)KaloIIeH cpese

3Harth:

OCHOBHBIC MTOHSATHUS U 3aKOHBI XUMUH, KMHETHYECKHE
napaMeTpbl IPOILECCOB U (PU3UKO-XUMUUECKHE
xapakrepuctuku Bemects (3H-1);

Ymern:

OTIPEIEIATh U KIACCU(DUIMPOBATH U OOBSICHATH OCHOBHBIC
XUMHUYECKHE MPOLIECChI, MPOTEKAIOUINE B OKpY KatoIIei
cpene (V-1);

Baanern:

METOJIaMH BBISIBIICHUS U KJIaCCH(DHUKAIUS XUMUIECKUX
IPOIIECCOB, MPOTEKAIOIINX B OKpyskaroriei cpene (H-1).

OIIK-1.3

[TpumeHeHne YKCIIepUMEHTATbHBIX
MCTOJO0B U3YUYCHHA (1)I/I3I/IKO-XI/IMI/ILIGCKI/IX
CBOICTB BEIIECTB IIPU PEIICHUH 3a7a4
PO eCCHOHAIBHON e TENHHOCTH

3HaTh:

OCHOBHBIE IKCIIEPUMEHTAIbHBIE METOJIbI U3yUEHHs (PU3HKO-
XMMHYECKHX CBOICTB BemecTB (3H-2);

Ymersn:

MIPUMEHSTH SKCIIEPUMEHTAIIbHBIE METO bl U3yUEHUS] (PUZUKO-
XUMHYECKUX CBOWUCTB BemecTs (Y-2);

Baagers: sxcnieprMeHTaIbHBIMU METOJAMH OIPEIEICHUS
(bU3MKO-XUMHYECKHX CBOWCTB BemiecTB (H-2).




2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM IPOrPaMMbl.

JluciumanHa OTHOCUTCS K TUCHUIUIMHAM o0s3atenbHol yactu (b1.0.07) u uzyvaercs Ha
1 kypce B 1 cemectpe.

B Meroandeckom IiaHe AMCHMILUIMHA OMUPAETCS HA 3HAHMS, MOJYYCHHBIC CTYICHTAMH
paHee B cpenneit mkosie. [lomydennsle B mpoliecce U3y4eHUs AUCHUIUIMHBI «XUMUS 3HAHUS,
YMEHUS W HaBBIKM MOTYT OBITh HCIIOJB30BaHbl NMPU HM3YUYCHUH JAUCHHUIUIMH «XUMHYECKas
CTOMKOCTh CTPOMUTENIbHBIX MAaTEpPHAIIOB», MPHU MPOXOKIACHUU MPOU3BOIACTBEHHON MPaKTUKH, a
TaK>Ke MPHU BBITTOJIHCHUH BBITYCKHOW KBaTM(MUKAIITMOHHONW PabOTHI.

3. O0beM TUCHUIINHBI.

Bcero,

Bun yqe6H01/1 pa6OTH 3E/aKaI[eM. qaCoB

OO0urasi TPy10€eMKOCTb TMCUMILTUHBI 4/ 144

(3a4eTHBIX eAMHNLY aKaJIEeMUUYECKAX YacOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 58
3aHSTHSI JISKIIMOHHOTO THITA 18
3aHATHS CEMUHAPCKOIO TUIMA, B T.4. 36

CEMHUHAPBI, TPAKTUICCKHUEC 3aHATHS 18
nabopaTopHble pabOThI 18

KypcoBoe npoektupoBanue (KP umu KIT) -

KCP 4

Jpyrue BUJIbl KOHTAKTHOH paboThI -

CamocrosiTesibHas padoTa 50
®opma tekymero koutpoJs (Kp, pedepar, PI'P, acce) Kp, nanus.3ananus
®opma npomexytounoii arrecraumnu (KP, KII, 3auer, sx3amen) Jdk3amen/36




4. Conepsxkanue TMCHUIIHHBI.

4.1. Pa3genn! JUCHUIIINHLI H BUALI 3aHATHIA.

R 3aHgaTus —
o] & a
= CEMHUHAPCKOTO £ g
= THIIA, Q@ s
e - S o =
& | akageM. Yyacel | & 3 = =
S5 o = =
= S |z SE| 52| =
Ne HaunmenoBaHue S s |Be O o g 28 =
3 = =2
/o pasnena JUCIUILUTHHBI ) ® = 8w Z =| 88 § 2 <
O o ~ =
Sglz2ggs|8g| B3| &
s®|FEg Eg 5% 6% F
= |Ezd &2 z
& g s [t = g
CES o E |§ @) Q
%) @) S
1. BBenenune. OCHOBHEBIE ITOHATHS XUMUH 4 2 5 OIIK- | OIIK-
1 1.2
2. CrpoeHue BenecTBa, XuMHUIecKas 2 - ) OIIK- | OIIK-
CBSI3b 1 1.2
3. XuMudeckasi TEpMOJIMHAMHKA 4 6 4 15 | OIIK- | OIIK-
1 1.2
4. PacTBOpBI 3JIEKTPOIUTOB, HOHHBIE 2 4 4 5) OIIK-
paBHOBECHUS 1.2
5 DIEeKTPOXUMUS 2 4 4 10 | OIIK- | OIIK-
1 1.2
6. Kunernka 4 4 4 10 OIIK- | OIIK-
1 1.2,
OIIK-
1.3
4.2. 3aHATHA JEKIMOHHOI0 THIIA.
Ne O0newm,
HaumenoBanue TeMbl unoBannonuas
pasnena aKaj.
U KpaTKoe COJIep KaHue 3aHsATHUS dbopma
JUCIIUILINHEI Yackl
1 Beenenne. OCHOBHEBIC ITOHSATHS M ONIPEICTICHHUS 4  |TpamMIIMOHHAS
xumun. Ctpoenne atoma u [lepuoanueckas cuctema JIEKIIHSL,
xumudecknx ayemenToB [[.M.MenneneeBa. Coctan JIEKIHA-
aTOMHBIX sfep. M3otomnel. Mcnonb3oBanue p/a BU3YaIH3aIs

M30TONOB /I HEPA3pYyIIAOIIEr0 KOHTPOJIISA
MarepuaiioB. [leproanueckas cucteMa Kak
rpaduueckoe BrIpakeHNE NEPUOANYECKOTO 3aKOHA.
N3MeHeHune CBOMCTB XUMHUUYECKUX JIEMEHTOB BOJIb 110
nepuoay u no rpynne. CpaBHeHUE TOHATHI
BaJICHTHOCTh U CTENEHb OKUCIEHUS. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.




Ne O0BeM
HaumenoBanue TeMbl ’|MaaoBanimonHas
pasnena aKaj.
Y KpaTKoe Cofep KaHue 3aHsATUS dhopma
JUCIUTLIMHBI Jackl

2 Hcnosb30BaHue 31EKTPOOTPUIATEIBHOCTH IS 2  |TpamuIMOHHAS
onpeAesiCHUs TUIa XUMUYECKOU CBSI3H. JIEKITHS,
XapakTepUCTUKH XUMHYECKOH CBsi3H. [ muOpuam3anus JICKIIMSI-
DJICKTPOHHBIX OpOUTaei. THUITBI B3aMMOIeHCTBHS BHU3yau3alus
Mosekys. Konnencanus napoB U NOJIMMEPU3ALIUSL.

Cunsl Ban-nep-Baanbca. BogopoiHas cBs3b.
KommiekcoobpazoBanue. CTpoeHue KpuctamwioB. THITBI
KPUCTAJUIMYECKUX PEUIETOK.

3 Xumuueckasi TepMOJMHaMHKa. 1 Hayaso 4 |TpamuuHMOHHAS
TEPMOJMHAMUKHU. BHYTpEHHSISI SHEPTUs U SHTAJIBITHS. JICKITHS,
Tepmoxumust. 3akoH ['ecca. DHepreTnyeckue 3HPeKThI JICKIUS-
npu (pa30BBIX MPEBPAMICHUSIX U B XHMHUECKUX BHU3yanu3anus
peakiusax. OU3nyecKui CMbICI SHTPOIUH U €€
M3MEHEHHe TIpU (Ha30BBIX MIPEBPAICHHSIX U B
XUMUYeCKHX peaknusx. CBoooaHas 3ueprus [ md0ca u
ee pusmueckuit cMpici. JIMHaAMUYECKU XapaKkTep
XHMHYECKOTro paBHOBecus. KoHcTaHTa paBHOBECHS
XUMHUYECKON peaklnu. Y paBHEHHUE N300aphl
XUMUYECKON peakuuu. BolpaxkeHue 111 KOHCTaHT
paBHOBECHS] TOMOTE€HHBIX U T€TEPOTCHHBIX XUMHUYECKHUX
peaxuumii. [Ipunnun Jle-llarense.

4 HoHHbIe paBHOBECHS B pACTBOPAX 3JIEKTPOIUTOB. 2  |TpaauIMOHHAS
Ctpoenue mosekys Bojabl. CBOWMCTBA BOJIBI B )KHIKOM U JICKIIHS,
TBEPAOM COCTOSTHUSIX. Pasnuynbie hopMbI CBSI3aHHOM JICKIIMS-
BOJIbl. XMMHYECKHU CBSI3aHHAs BoAa. Tepmuyeckas BU3YyIIN3aIUs
aucconuanus TuapokcuoB. CopOius BOASHBIX MApOB.

Kanunnspuas konaencanus. I'napodpunbHOCTs U
rUJIpo(OoOHOCTE.

DnekTponuTHUecKas Aucconuanus Boabl. CUIbHBIE U
ciabbie ANIEeKTPOIUTH BoOpOAHbIH MOKa3aTensb Cpebl-
pH. I'maponus.

5 DOnekTpoxumusi. MexaHnu3M BOZHUKHOBEHHUS CKauKa 2  |TpaauIMOHHAS
MOTEHIMaa Ha TPAHUIE METAJTI—HUOHBI METaJLIA. JIEKITHS,
DnekTpoAHbINA noTeHuman. Bogopoanas mkana JIEKIUS-
MOTEHIMAIOB. YpaBHeHUEe HepHeTa 11711 paBHOBECHOTO BHU3yau3aius

3JEKTPOJIHOTO MOTeHIMaNa. TUIIbI 3JIeKTPOoa0B. TUIbl
raJIbBAHUYECKUX DJIEMEHTOB. Tabiuiia CTaHIapTHBIX
noTeHuanos .Mcnoap30BaHe CTaH1apTHBIX
MMOTCHIHUAJIOB JJIA OINPCACIICHUS HAalIPpaBJICHUA
MPOTEKAHUS XUMUYECKON PEaKIIUK U BO3MOKHOCTH
KOppO3uOHHOTO Tiporniecca. Kopposust MeTosb! 3aluThl.




No Ob6bem
HaumenoBanue Tembl ’|MHHOBaOHHAS
pasnena aKaz.
U KpaTKOE COACPKAHNE 3aHATUS dbopma
JUCLHUTIIUHBI 4achl

6. Xumnueckasi KUHeTHKa. KuneTnueckue KpuBkbI€. 4 |TpamuMuMOHHAsA
CKOpOCTh XMMHUYECKOUN peakinu. 3aKOH JEHCTBYIOIIUX JIEKITHS,
macc. Kunernueckue ypaBaenus. KoHcranta CKopocTu JIEKLIUSA-
XUMHUYECKOH peakuuu. [Topsiok U MOIEKyISIpHOCTh BU3yalIn3alus
XUMHUYECKOHN peakiuu. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOH PEaKLUU OT TEMIEPATYPbl. DHEPIUs
aKTUBAIlMU. DHEpPreThyecKas JuarpaMma XuMHIeCKOM
peakuuu. YpaBHenue Makcpemia-bonbsimana.

VYpaBuenue Appenuyca. TepMOIUHAMUYECKUN U
KMHETUYECKUI aHaIN3 XMMUYECKON peakuuu. SIBieHue
KaTaJn3a. ['OMOreHHbIN U reTepOreHHbIN KaTaus.
4.3. 3aHATHS CeMHMHAPCKOI0 THUIIA.
4.3.1. CemuHapbl, NPAKTHYECKHE 3aHATHS.
Ne HaumenoBanue Tembl O6mbewM, NHHOBanMOHHAS
paszicia U KpaTKoOe coAeprKaHuE 3aHATUSA aKaz. 4achbl dbopma

3 Tepmoxumus. 3akonsl ['ecca u Kupxroda. 6 3aHSITHE —

[Tonsitue suTponuu. Ee puznueckuit cMbIci. KOH(epeHus,
CBobOonnas sneprust [ mboca. Pacuer aKTUBH3AIUI
KOHCTaHTBI PABHOBECHSI XUMHUYECKOUN peaKIuu TBOPYECKOI

npu 3a1aHHoM Temmeparype. Ee pusnueckuit JEATEIIbHOCTH,
cMmbici. [Ipunnun Jle-atense. KonTponapHas perjiaMeHTUPOBaHHAS
pabota «TepMoaMHAMUYECKUN pacyeT JIUCKYyCCUs
KOHCTaHTbI PABHOBECHUSI XUMHUYECKOM

peakuum».

5 OnekTpoaHsie noteHuuans u JJ(C 4 3QHSTUE —
raJbBaHUYECKHUX AJIEMEHTOB. Vcmonp30BaHme KOH(EpEeHIIHS,
CTaHJApTHBIX MOTEHLIMAJIOB AJI ONPEAeNICHUS AKTUBU3ALIUS
BO3MO>XHOCTH KOPPO3HOHHOTO Tpoliecca. TBOPUYECKOI

JeATETbHOCTH,
peryiaMeHTHpPOBaHHAs
JTUCKYCCHUS

4 I'mpponus. Pacuer pH pacTBOpOB CHUIIBHBIX 4 3aHATHE —
aJeKTpoUTOB. PH Kak XapakTepucTruka KOH(EpEHIIHS,
XUMHUYECKON arpeCCUBHOCTU CPEIBI.. AKTUBU3ALIUS

TBOPYECKOM
JesATEeTbHOCTH,
periiaMeHTHpPOBaHHAS
JTUCKYCCHUs




Ne HaunmeHnoBaHue TeMEBI O0newM, HMuHOBamoHHas
pasagiia M KpaTKoe COAEpIKaHNe 3aHATUS aKaJ. 4yachl dopma
6 XuMmuyeckas kunetuka. Onpezenenue 4 3aHITHE —
HOps/IKa PEaKIMy, SHEPTUH aKTUBAIUH U KOH(epeHIIHs,
TEMIEPATYPHOTO KOdPPUIIMEHTa XUMUYECKON AKTUBU3ALIMS
peakuuu TBOPYECKOMN
NESITeNIbHOCTH,
periaMeHTHpOBaHHAS
JUCKYCCHUS
4.3.2. 3ansATHUs J1a00PATOPHOTO THUIIA.
O6beMm
unoBannonHas
/o HaumenoBanue TeMbl KpaTkoe cofepKaHue aKas. (bopma
3aHSTHUS Yachl
1 Baenenue. Texuuka 0€30I1aCHOCTH B 2 METO MaJbIX
naboparopun kKadenpsl HU3MIESCKON XUMUHU. rpymnn
2 KonnokBuym «lloTeHnanbl 2IeKTpOI0B U 2 METO]] MaJIbIX
O/1C ranibBaHUYECKUX JIEMEHTOBY. rpynn
3 JlabopaTtopHast pabota «I[loTeHInans 2 METO/1 MaJIbIX
anekTpooB U DJIC rarpBaHMUECKUX rpynn
AIIEMEHTOB.
4 Kos10kBUYM «T€pMOXUMUS» 2 METO/ MaJIbIX
rpymnn
5 JlaGopaTtopHast pabota « TepMoXuMUsI». 2 METO/1 MaJIbIX
rpynn
6 Komnoksuym «Onpenenenue PH cpensl ¢ 2 METO/1 MaJIbIX
nomolusto pH-merpa. rpymnn
Kanu6poska pH-metpay.
7 JlaboparopHas pabota « Onpenenenue pH- 2 METO/1 MaJIbIX
CpEeIbI». rpymmn
8 KomnokBuym «Xumuueckasi KHHETHKa. 2 METO/1 MaJIbIX
WNHauBHuyabHOE 3a1aHHUE 110 XUMUYECKON rpymnn
KHUHETHKE.
9 JlaGopatopHas paboTta « XuMudeckas 2 METOJ] MaJIbIX
KHHETHKA. rpyni




4.4. CamocTosiTe/ibHas padoTa 00yYarOIIUXCS.

No [Tepeuenn BOIIPOCOB AJist O06newm, dopma
paszznena CaMOCTOSITEJIbHOTO U3yUEHUS aKaJI. 4acsl KOHTPOJIS
JUCLUIUIMHBI
1,2 BrinonHenne MHIMBUYaabHOTO 3a/1aHus 110 15 3amura
teme: OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE WH/IMBUyaJlb
peaKIum. HOTO 33JJaHHS

KOHCYJ'IBT&I_[I/II/I. AHann3 THIUYHBIX OIIHOOK.

3 Brinonnenne nHANBUIYaTbHOTO 3a/1aHUS 110 15 3ammra
XUMHUYECKON TepMoarHamuke. KoHcynbpTammu. WHIUBUIYab
Amnanu3 THnu4YHbIX ominoOokK. IToaroroska k HOI'O 3aJaHusl.
KOHTPOJIbHON paboTe 10 XUMHUYECKOU
TEPMOIUHAMUKE.

5,6 BrinonHenne MHAMBUAYAIbHBIX 3aJaHUI 11O 10 3amura
anexTponpoBoaHocTy U DJ]C raapBaHUUECKOro VHIUBUlya)lb
JJIEMEHTA HOT'O 3aJaHHs.

7 BrinonHenue MHIMBUYaIbHOTO 3a/1aHUS IO 10 3amuTa
XUMHYECKON KHHETHKE. 170591120379 A 00

HOI'O 3agaHus.

4.5. Tembl HHAMBUAYAJTbHBIX 3aaHUH.

Hnouesuodyanvno 3a0anue Nel — OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINT

Hnoueuodyanvno 3adanue Ne2 — PacueT KOHCTaHTbl PaBHOBECHS] XMMHMUYECKON peaKIuu
IIPY 3a/IaHHOM TeMIleparype

Huoueuodyanvno 3zadanue Ne2 — Dnexrpogabie nmoTeHnuansl ¥ 3/IC ralbBaHHYECKUX
DIIEMEHTOB

Hnoueuodyanwvno 3adanue Ned — Kunetnka XUuMHUYECKUX PEAKIUil

5. IlepeyeHb y4eOHO-MeTOAMYECKOr0 00ecieYeHUs ISl CAMOCTOSTEIbHOM padoThl
00y4aomuXCcH N0 JMCUHUILTHHE.

Metoanyeckue yKkazaHus sl 00yJaroIIuXcs 10 OpTraHU3aIiyd CaMOCTOSATEIEHOW paboThI
0 JUCIMIUIMHE, BKJIIOYas IepedyeHb TEM CaMOCTOATENbHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISI 10 IUCIHIUIMHE W TpeOOBaHHMS K WX BBHIMOJHEHUIO pa3MEIIeHBl B JJIEKTPOHHOMH
uHpopMannoHHo-o6pa3oBarenbHoil cpene CIIOI TU(TY) na caiire:
http://media.technolog.edu.ru .

6. ®OHJ OLIEHOYHBIX CPEICTB JJIs1 IPOBEICHUsI POMEKYTOYHOM aTTecTaluu
[IpomexyTouHas aTTecTanus Mo AUCHUIUIMHE TPOBOAUTCA B (hOpME HK3aMeHa.

DK3aMeH MpeaycMaTpUBAIOT BBIOOPOYHYIO IPOBEPKY OCBOCHHUS IMPEAYCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHUMH U KOMIUIEKTYIOTCSI BOINpOCaMu (3alaHusIMH) JIBYX BH[OB:
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TEOPETUYECKUM BONPOC (/71 MPOBEPKH 3HAHUI) U KOMIUIEKCHAs 3a4aya (AJ1s MPOBEPKU YMEHUN
Y HaBBIKOB).

IIpu cpaue sk3ameHa, CTYIAEHT IOJYy4YaeT JBa BOIIPOCAa W3 NEPEYHS BOIIPOCOB, BPEMS
HOJTrOTOBKH CTY/IEHTa K YCTHOMY OTBETY - J10 45 MUH.

IIpumep BapuaHTa BOIIPOCOB Ha 3K3AMEHE:

Bapuant Ne 1
1.ITepuoauueckasi cucreMa Kak rpaduiyeckoe BBIPAKEHHE MEPUOIUICCKOTO 3aKOHA.
H3MeHeHre CBOMCTB XUMUYECKHX AJIEMEHTOB BJOJb 110 IIEPUOJIY U IO TPYIIIIE.
2./luarpamMMbl COCTOSTHUS IBOMHBIX CUCTEM: BOJA-COJIb.

@DOHJ| OLIEHOYHBIX CPEJCTB MO AUCUMILINHE npeacTasieH B [Ipunoxenun Ne 1
PesynpraTtl OCBOEHHS AUCLHUIUIMHBI CUMTAKOTCA JOCTUIHYTBIMHM, €CIH JUI1 BCEX

3JIEMEHTOB KOMIICTCHIIMH AOCTHUTHYT HOpOI‘OBBIfI YPOBCHb OCBOCHUA KOMIICTCHIHUU HA JAHHOM
9TallC — OLCHKAa «YyJOBJICTBOPUTCIILHO.
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7. IlepeyeHb y4eOHBIX M3IAHUI, HEOOXOAMMBIX 1JIS OCBOCHM S JUCHMIIIIMHbI.

a) meyaTHbIe U3TAHUS:

1. Ctpomb6epr, A.T'., ®usnueckas xumus/. A.I'.Ctpom6epr. M: B.I11. 2009. 527c.

2. CyBopoB, A.B. OOmas xumus: yueOnuk i BY3os./A.B. CyBopos.-5-¢ wusm.,
uctpasi. - CI16: Xumuznar, 2007. -624 c.

3. Kparkuii cipaBo4HUK (PU3MKO-XHMHUYECKUX BeMUYMH mof ped. A. A. Pasnmemns, A.M.
[Tonomapeoit-M. OO0 «TI1] «A3-booK», 2009.-240 c.

0) 2J1eKTPOHHDbIE U3AHUS:

1. OcuoBbl 00mIeH xumun : Yue6Hoe nocodue / FO. I1. Akynosa [u ap.] ; CIIGI TU(TY).
Kad. ¢pus. xumuu. - nextpoH. TekctoBbie AaH. - CII06. : [6. u.], 2015. - 61 c. : ui. (3b)

2. CpoiicTBa pacTBOPOB AJIEKTPOIUTOB : yueOHoe mocobue / FO. I1. Akymora [u np.] ;
CIIOI' TU(TY). Kad. dus. xumun. - nekTpoH. TekcToBsie qaH. - CII6. : [6. u.], 2016. - 62 c. : un
(3B)

3. CamocrosarensHass pabora B Kypce "®dusmueckas xumusa" (IS HEXUMUYECKHX
HaIpaBJICHUH MOATOTOBKH) : YueOHoe mocobue / FO. I1. Akynosa [u ap.] ; CIIGI TU(TY). Kad.
¢bu3. xumuu. - DNEeKTpoH. TekcToBbIe AaH. - CII6. : [6. u.], 2018. - 81 ¢ (Ob)

8. IlepeyeHb JIEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB, HEOOXOAUMBIX /1JIs1 OCBOCHHS
AUCHHUIJIMHBI.

Vuebubiii muman, PIIJI, yueOHO-MeTonMYecKHe MaTepuasbl, pa3MelleHHble Ha
http://media.technolog.edu.ru.

ONEeKTPOHHO-O0MOIMOTEYHBIE CUCTEMBI:

OBC «Jlaub»: https://e.lanbook.com/books/;

JIEKTPOHHBIA  YMTanbHBIi 3anm  — bubmuoTex ¢dyHnamenranbHoil OubimoTexkn
CIIGI' TU(TY): http://bibl.1ti-gti.ru/3bC., https://technolog.bibliotech.ru/.

9. MeTonnueckue ykazanus AJsi 00y4aloUMXcs M0 OCBOCHHIO TUCUMILINHBI.

Bce Buapl 3aHATHH 1O AMCUMIUIMHE «XUMHUS» TMPOBOAATCA B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTO CI'JbI'TH 020-2011. KC YK/IB. Bunel yueOnbix 3ansaTHil. JlabopatopHbsie 3aHsTHSL.
OO6ue TpeGoBaHUs K OPraHU3aIMK U IIPOBEICHHIO.

CTII CIITTH 040-02. KC YK/IB. Bunab1 yueOHbIX 3ansaTHil. Jlekmus. O6mue TpeboBanms;

CTO CIIeI'TH 018-2014. KC VKJ/IB. Buasl yuebnbix 3ansatuil. CemuHapbl u
npakTudeckue 3aHaTus. Ooue TpedoBaHUs K OpraHu3alyy 1 MPOBEICHHUIO.

CTII CIIoI'TH 048-2009. KC YK YK/B. Buasl yuebubsix 3anstuil. CamocTosiTenbHas
1aHupyemasi pabora ctyeHToB. O0mue TpeOoBaHMs K OpraHU3aluy U MPOBEACHHUIO.

CTII CII6I'TH 016-2014. KC YK YKJIB. ITopsimok mpoBeneHHs 3a4€TOB M YK3aMEHOB.

[TnanupoBaHue BpeMeHH, HEOOXOAUMOTO HA U3yUECHUE TaHHON AUCIUILIUHBI, JTyYIle BCETO
OCYIIECTBIIAITh HAa BECh CEMECTP, MNpeAycMarpuBas IIPU OTOM PETYJIAPHOE IIOBTOPECHHE
IIPOMIEHHOI0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHM NPAaBHJIBHOW OpraHu3alMyd y4yeOHOro Imporecca A CTYIEHTOB
SBIISICTCA: TUIAHOBOCTh B OpPraHM3allMM y4eOHOI paboThl; cepbe3HOE OTHOUICHHE K M3YYCHHUIO
MaTepuana; MOCTOSHHBIA CAMOKOHTPOJIb.
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Ha 3anHATHS CTyIeHT IOJDKEH NMPHUXOIUTh, MMes Oarak 3HAHUM M BOIPOCOB IO YK€
WU3Y4EHHOMY MaTepHaiy.

10. ITepeyenb HHGOPMALMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX NPH OCYLIECTBJICHUN
00pa3oBaTeIbHOIO0 MpoIecca Mo AUCHUIIHHE.

10.1. UudopManuOHHBIE TEXHOJIOTHH.
B yueOHOM mporecce no JaHHOW AUCHUILIMHE ITPETYCMOTPEHO:

- UCTIOJIb30BaHUU HMH(OPMAIMOHHBIX TEXHOJIOTHHA - YTEHUE JIEKIUW C HCIOJIh30BAHUEM
CIalI-TIpe3eHTALNI;

= B3aHMOHCﬁCTBHe C 06y‘laIOH_II/IMI/IC$I IMOCpCACTBOM SHeKTpOHHOﬁ IIOYTHI.

10.2. IIporpamMHoe odecneveHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHBIH
KoHTpakT Ne 24 ot 14.09.2007, cpok aeiictBusi — 6eccpouno), Office Std 2013 Rus OLP NL
(KonTpakt Ne 02(03)15 ot 15.01.2015, cpok netictBus -20 yer).

LibreOffice (oTkpbITast TULCH3HS).

10.3. ba3bI JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CnpaBouno-niouckoBas cucrema «Koncynbrant-Ilmocy.

11. MaTrepuaibHO-TEXHH4YECKOe 00ecrieyeHue 0CBOCHH IMCUMILIUHBI B X0/Ie peaTu3alnuu
o0pa3oBaTe/IbHOW MPOrpamMMbl.

Jlns mpoBefieHHs JIEKIMOHHBIX M TPAKTHYECKUX 3aHATHH HUCMONb3yeTcs ayauTopus,
000py/i0BaHHasl CPEACTBAMH OPITEXHUKH C JIMIIEH3MOHHBIM HPOrpaMMHBIM OO€CIeYeHHEM U
BBIXOJIOM B UHTEPHET, Ha 33 1MOCa0uHbIX MECTA.

s mpoBeneHus 1aOOPATOPHBIX 3aHATHH MCIONB3YIOTCS JIaOOpaTOpHBIE MOMEIIECHUS
Kadeapsl Gpu3nIecKoi XUMHUH.

12. Oco0eHHOCTH OCBOCHH S JUCHUIIMHBI HHBAJTHIAMY H JIUIAMH C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI.

JUis WHBAIMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMH Yy4eOHBIE MPOIIEeCC
OCYIIECTBIISIETCA B COOTBETCTBUU C [losoxkeHuemM o0 opraHu3amuu y4eOHOTrO Mporiecca s
0o0ydeHUs WHBAIUIOB W JUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSMHU 310poBbs CIIGI TU(TY),
YTBEPKJI€HHBIM pekTopoM 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMmme JUCITUTLTAHEBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o

OUCHUILINHE « XHUMUID»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Hupekc
! Coneprxanue Otan GopMUPOBAHUS
KOMIIETEHIINH
OIIK-1 Crniocoben IIPUMEHSATD €CTECTBEHHOHAYYHbIE u HaYyaJIbHBIN

OOIICHH)KEHEPHBIE 3HAHUS, METOJbl MAaTEeMaTHYEeCKOTO
aHallM3a M MOJCIUPOBAHUSA,  TEOPETHYECKOrO0 U
HKCIEPUMEHTAIBHOTO HCCIIEJOBAHUS B TPO(ECCHOHATBHOM
JeSITeNIbHOCTH;
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2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ, IIKaJ1a OMCHUBaHUA

Ko u nHaumeHoBaHue ITokazaTenu chopMUPOBAaHHOCTH Kpurepuit YpoBHH CHOPMHUPOBAHHOCTH
HUHAWKATOpa NOCTUKCHUSA (I[eCKpI/IHTOpI)I) OLICHHUBaHUA (OHI/IC&HI/IC BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMICTCHIH «KYHAOBJICTBOPHUTECIBHO» «XOpOoI1o» «OTJIMYHO»
(TIOpOTOBBIIN) (cpemuuit) (BBICOKIT)
OIIK-1.2 3Haer OTtBeThl Ha Jaér onpenenenus Ja€t onpeneneHus IIpaBunbHO naer
Mcnonb30BaHue OCHOBHBI€ ITOHSATHS U 3aKOHbI BOIPOCHI K OCHOBHBIX MOHATHIH | OCHOBHBIX IIOHATUN | ONpeAeTeHUs
OCHOBHBIX TTOHATUN U XUMUH, KHHETUYCCKUE IK3aMEHY: XUMHH C OIIUOKAMU | XUMHUU C OCHOBHBIX TTOHATUN
BAaKOHOB XMMHH, 3HAHUH | TTapaMeTphl mpoiieccoB u ¢pusuko- | Ne 1, 2, 3,4, 6,7,20, HE3HAYUTEILHBIMU XUMHHA
0 KUHETUYECKUX XUMHUYECKHE XapaKTePUCTUKHU 21, 22,23 OLIMOKaMH. ¢
mapameTpax mpoiecca, o | Bemects (3H-1); MTOMOIIBIO
(DM3HKO-XMMHYECKHIX HABOJISIIINX
XapaKTepUCTHKAX BOIIPOCOB
BEIICCTB, IS
OOBSICHEHUS U
MPOTHO3HPOBAHUS
[POLIECCOB,
MPOTEKAOIINX B
OKpY KaroLLEen Cpesie
YmMmeer OTBeTHI HA HasrpiBaet u [Toscuser, Crocoben
Onpenensth, KIacCUPUIIUPOBATh | BOMPOCHI K MOSICHSIET OCHOBHBIE | KJIACCHU(PUIUPYET CaMOCTOSITETTEHO
U OOBSICHATH OCHOBHBIC 9K3aMEHY: XUMUYECKHE OCHOBHBIC MPABWJIBHO HAa3BaTh U
XUMHUYECKHE MTPOLIECCHI, Ne 9,10,12,24,25 IIPOLIECCHI € XUMHYECKHE KJ1accu(uIUpoBaTh
MIPOTEKAOIINE B OKPYKAFOIIIEH BBITIOJTHCHUE OIMOKaMu MIPOIIECCHI C OCHOBHBIC
cpene (Y-1); WHIWBUIYaIbHBIX HEOOIBIINMHU XUMHYECKHE
3aJIaHui OJICKa3KaMu TIPOIIECCHI
npernoaaBaTens
Baaneer OTBeTHI HA Brimonuser ITokasbiBaer CaMoCTOITEILHO
METOJIaMH BBISBIICHUS U BOTIPOCHI K WHUBUIYyaJIbHBIE JaCTUYHOE JaeT MPaBUIbHYIO
KJIACCHU(PUKAIINN XUMHYIECKUX 9K3aMEHY: 3aJIaHus C OMMOKAMH | TIOHUMaHUE C 000CHOBaHHYIO
MPOLIECCOB, MPOTEKAIOIINX B Ne 5,17,18,19 HaBOJSALIUMU OLICHKY XUMHYECKUX
okpyxkaroreii cpeae (H-1). BBITTOJIHEHUE BOIIPOCAMH U MPOILECCOB,
WHUBUIYaIbHBIX MOJICKa3KaMu MPOTEKAIOIINX HA
3aJJaHui IIperoaBaTes o0BeKTe




XUMHUYECKUX npodeccnoHaTBEHOMI
IIPOLIECCOB, JesTeNbHOCTH
MPOTEKAIOIMUX Ha
00BbeKTe
npodeccHoHaATBEHOM
JesTelNbHOCTU
OIIK-1.3 3Haer: OtBeThl Ha HassiBaet ocHoBHBIE | HasbiBaeT ocHOBHBIE | J[eMOHCTpUpPYET
[pumeHeHne OCHOBHBIE SKCIIEPUMEHTAIIbHBIC BOIPOCHI K METO/IbI U3yUYCHHS METO/bI U3yYEeHUs OCBOEHHE METOJI0B
SKCIIEPUMCHTAIbHbIX METO/bI U3y4YeHUs1 PUBNKO- 9K3aMCHY: (U3NKO-XUMHUYECKUX | PU3UKO-XUMUYECKHX | ONpPEIeTICHHS
METON0B H3Y4ICHUS XUMHUUYECKUX CBOMCTB BELIECTB Ne 13,14,15,19 CBOWCTB BEIIECTB C CBOWCTB BEIIECTB C (DUBUKO-XUMHUYECKUX
busmko-xuMIIECKUX (3H-2); BBITIOJIHEHHE OIMOKaMu OIIMOKAMH C CBOWCTB
CBOMCTB BCUICCTR TTpH WH/IUBUYaJIbHBIX HaBOJAIIUMU
pemI€Hnu 3aga4 v
HPOGeCCHOHATBHOI 3a7aHu’ BOIIPOCAaMU H
JeATENLHOCTH HO/ICKasKkaMn
Iperno/iaBaTess
YmMmeer: OTBeTbl Ha HaspiBaet u IToka3sbiBaeT ymenue | CaMOCTOSITEIBHO
NPUMEHSATH SKCIIEPUMEHTATIBHBIE | BOIPOCHI K MOSICHSICT OCHOBHBIE | BBIOPATh METO MIPaBUIILHO

METObI NU3YUCHUS (1)I/I3I/IKO'
XUMHYSCKHX CBOHCTB BC€IICCTB

(V-2);

sk3ameny: Ne 11,16

(UBUKO-XUMHYECKUE
METOIBI C OIIMOKAMU

U3y4eHus pusuko-
XUMHYECKUX CBOMCTB
BEILECTB I

BbIOMpAeT MeTo[
U3y4eHUs pusuko-
XUMHYECKHX

peueHust CBOWCTB BEILECTB

MOCTaBJIEHHOU IUIsl peLIeHus

3a/1a4u ¢ ITOCTaBJIEHHOMN

HaBOJAIIUMU 3aJjauu

BOTIPOCAMU H

MOJICKa3KaMHU

TpernoiaBaTens
Baageer: OtBeThl Ha Ilyraercs B IIpuBogut npumepsr | IIpaBunsHO
IKCMEPUMEHTAIHHBIMI METOJIAMH | BOTIPOCHI K 000CHOBaHHH HEKOTOPBIX BBIOMpaeT
orpeneneHus: PU3NKo- sKk3ameny: 8,13, BbIOOpa MeTo1a HKCHEPUMEHTAIBHBIX | HKCIIEPUMEHTATbHBIN
XUMHYECKHUX CBOICTB BEILIECTB 18,22 ornpezeNneHus METOJIOB C METO/]I IPU PEIIeHUN
(H-2). (U3UKO-XUMHYECKUX | MOJCKA3KOU 3a7a4

CBOWCTB npernoiaBaTess npodeccnoHanbHOM
JesTeIbHOCTH

[lIxana onenuBanust coorserctyer CTO CIIGI TU(TY):




[To mucuMIUIMHE MPOMEXYTOYHAsl aTTeCTalus MPOBOJUTCA B (opMe dK3aMeHa, MIKaJla OLCHUBAHHS — OaJUlbHAs (COTIUYHOY, «XOPOILIOK,
«yIlOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHON).



3 TunoBble KOHTPOJbHBIE 3aaHUsI ISl IPOBEAeHNsI POMEKYTOYHON aTTecTAlluN

a) Bompochl 115l OLEeHKH 3HAHMHA, YMEHHUIl W HABBIKOB, C()OPMHPOBAHHBIX Y
cryaenta no komnerenuuun OIK-1:
1. Tlepuogmueckass cucremMa XUMHYeCKMX djemeHToB JIMI. MenaeneeBa wu
MEPUOJNYECKUI 3aKOH
2. H3meHeHUe CBOICTB XUMUYECKHUX JIEMEHTOB M0 NEPUOAAM U TPYIINaM.
3. OCHOBHBIC TIOJIO)KEHUS, HCIIOJIb3yeMbIE€ TPHU OINPEACICHUN CTENEHH OKHUCIICHUS
aToMa B COCIMHEHMSIX
OKHCIHUTENIbHO-BOCCTAHOBUTENIbHBIC peakiii. OCHOBHBIE THUIIBI.
Oxkucnurenu u BocctaHoButenu. [Ipumepsl.
XuMu4deckasi CBA3b. DIEKTPOOTPULIATETLHOCTh XUMHUUECKUX JIEMEHTOB.
TuIbl KPUCTANTNYECKUX PEIIETOK.
[TepBblit 3ak0H TepMoanHaMUKH. Tepmoxumust. 3akoH ['ecca.
®u3nueckuil CMbICH 3HTponuu. Pacuer HM3MEHEHHs SHTPONUU B XUMHYECKUX

©® oo

peakuusx.

10. dwusnueckwuii cmbica 3Heprun [ m60ca. Pacyer sneprum ['nb0ca.

11. TepmoauHamMHuYeCKUI pacdyeT KOHCTAHThl PABHOBECUS XMMHUYECKOW peakiuu. Ee
(bu3nueckuii CMbICII.

12. Tpunmun Jle-IaTense.

13. MoHHble paBHOBECHs B pacTBOpax 3JEKTPOJUTOB. MoHHOE mpou3BencHUE BOJBI.
Bonoponnseiii nokaszarenns — pH. I'maponu3s. Pacuer akTMBHOCTH pacTBOPOB 3JIEKTPOJIMTOB
pa3IMYHON CHMMETPHH.

14. Tunpomnus.

15. IlpousBeneHue pacTBOPUMOCTH.

16. DnekTpoaHBIN MOTeHIHAT. BomopoaHas 1mkaia moTeHIuaioB. Pacuer moTeHamion
AIIEKTPOJIOB PA3JIMYHBIX THUIIOB.

17. tumsel raapBaHnYeckuX 37eMeHTOB. Pacuer DJIC raapBaHUYECKUX DJIEMEHTOB.

18. HMcnonb3oBaHuEe CTaHJAPTHBIX MOTEHIMAJIOB JUIsL OINpPENeNeHUus BO3MOKHOCTH
POTEKaHUsI XMMUUECKOH peaklMi U KOPPO3UOHHOTO MpoIiecca.

19. Koppo3sus. MeToibl 3aLIUThI OT KOPPO3HUH.

20. CKopoCTh XMMHUECKOW peaknuu. 3aKoH JeHCcTByromuX macc. KoHcTanTa ckopocTu
XUMHUYECKON PEaKIMH.

21. Tlopsaok U MOJNEKYISIPHOCTh XUMHUECKOW PEaKIInH.

22. BplpaxkeHus: JUIsI KOHCTAHTBI CKOPOCTH peakuuil 1-ro um 2-ro mopsukoB. Ilepuon
MOJIyIIPEBPAILICHHUS.

23. 3aBHCHMOCTh CKOPOCTH XMMHUECKOW peakIiH OT TemIeparypsl. TemmnepaTypHbIi
KOA(p(UIMEHT CKOPOCTH XUMHYECKOW peakuuu. YpaBHeHue Makcemia-boabimana.
VYpaBHeHue AppeHuyca.

24. DHepreTHuecKas JAMarpaMMa XHMHYECKOH peakuuu. TepMoauHAMUYECKHA H
KMHETUYECKUI aHAIN3 XMMHUYECKON pPEeaKlnu.

25. SIBnenwue karamusa. [ OMOTCHHBIN U IeTEPOTCHHBIN KaTalln3.

[Ipu cnave sk3amMeHa, CTYJEHT MOIy4YaeT TPHU BOIIPOCca U3 NEPEYHSs, IPUBEICHHOIO BhIILIE.
Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. MeToauyeckne MaTepuajibl 1 oNpeaesieHUs] MPOleIypP OLEHHBAHUS 3HAHMIA,
YMEeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIH.

HpOMe)KYTOqHaH arrecrtalud 10 JUCHUIUIMHE MTpPOBOAUTCA B COOTBCTCTBUU C
tpeboBanusmu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsiniok npoBeeHus 3a4€TOB U

OK3aMCHOB.



