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1. Henu u 32724 U3y4YeHUs! AU CHUILTMHBI

1.1 Ilean ocBOEHUS AUCIHUILIHHBI
Lenpro n3yueHus Kypca «XHMHs» CTYJICHTAMH HEXUMUYECKHUX CHCIHATIbHOCTEH

SABJIACTCA (bOpMI/IpOBaHI/Ie Y CTYACHTOB LEJIOCTHOI'O €CTCCTBCHHOHAYYHOI'O MUPOBO33PCHUA U
HpO(beCCI/IOHaJ'IBHBIX KOMHCTGHHHﬁ, CBs3aHHBIX C UCIIOJIB30BAHUEM TCOPCTUUCCKUX 3HAHWUH U

IMPAKTUYCCKUX HABBIKOB, HCO6XO,I[I/IMBIX 6y,I[y1HI/IM cricouaJInCTaM IJisd HIpUHATHUA TCXHUYCCKHU,
SKOHOMMYCCKHU U DKOJIOTHYCCKU 000CHOBAHHBIX pemeHHﬁ.

1.2 3agaum JUCHUIINHEIL.
ChopmupoBaTh y CTYJACHTOB:
® OCHOBBI YYCHHS O CTPOCHHH BEIIECTBA, CBOMCTBAX PACTBOPOB, PACTBOPOB
ANEKTPOJIUTOB ¥ TATBBAHMYECKUE DJIEMEHTBI, XHMHUYECKasi KHHETHKA,
(dyHIaMeHTaJIbHBIC OCHOBBI YYCHUS O HAIIPABJICHHOCTH U 3aKOHOMEPHOCTSIX
MIPOTEKAHUS XUMHYECKHX ITPOIIECCOB;
e CBeACHHS 00 dKCIIEPUMEHTAIBHBIX U TCOPETUYECKUX METOAX MCCICAOBAHUS U pacueTa
TEPMOJIMHAMHYECKUX CBOWMCTB BEIIECTB, 0a3UPYysICh HA KOTOPBIX CTAHOBUTCS
BO3MOYXHBIM JIaTh KOJTMYECTBEHHOE OMMCAHUE MTPOIECCOB, COMPOBOKIAFOIIHXCS
HM3MEHEHHEM (DU3HUYECKOT0 COCTOSIHHUS M XMMHUYECKOT0 COCTaBa B CHCTEMaXx Pa3IndHON
CIIOKHOCTH

® 3QJ0XXUTh OCHOBBI JJIsl TOHUMAaHUSI XUMHUYECKUX MPOIECCOB MPEBPAILICHUS BEIIIECTB,
KOTOpBIE OYIYyT CIIOCOOCTBOBATH MPUHATUIO TPAMOTHBIX, HAYYHO 00OOCHOBAaHHBIX
npodecCHOHABHBIX PEIICHUH, a TAKXKE CIIOCOOCTBOBATH BHEIPSHHUIO JOCTHKCHUN
XUMHH [IPU PEIICHUH ITHX TpobdiieM

3. MecTo 1ucuMnjanHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucuumnnuna «Xumus» (b.1.B.03) oTHOCHTCS K AUCUUIITHHAM BapUATUBHOM YacTH
bnoxka 1 "Iuciunuunsl (Moaynu)" yueOHOro mijaHa o HampasieHuto noarotosku 27.03.02 —
VYnpasienue kauecTBoM (OakanaBpuar). Jucuuruinaa « XumMusy s HEeXUMHYECKUX
CHEIHaIbHOCTEN By3a IPUHAUICKUT K YUCTY OOLIEHAYYHBIX Y4EOHBIX JUCIUILUINH U SBIISETCS
BAJKHOM COCTABJIAIOLIEN B €CTECTBEHHOHAYYHOU ITOATOTOBKE CIIELIMAIINCTOB.

B cootBercTBUH C y‘Ie6HBIM IIJIAaHOM JaHHas OUCHUIIJIMHA SIBJIACTCS HpeI[IHGCTBYIOIHGﬁ
JUIL U3Yy4YeHHsI TUCIMIUIMH «MatepuanoBenenue» - 4 cemectp, «KoHIenmus COBPEMEHHOTO
€CTECTBO3HAHUS - 2 CEMECTP H JIp.

Kypc coctout 13 34 4acoB JEKIIMOHHBIX 3aHATUH, 34 yacoB Ja00paTOpPHBIX paboT, 24aca
- KCP, 0,3 gaca-MIKP , 11 gacos Ha CP, koHTpOJIH - 26,7 .

HTOroBe1ii KOHTPOJIB — IK3aMEH.

1.4. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUSs MO TUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHOH IPOrpaMMBbI

N3ydenne nanHoi yueOHON AUCHUIIMHBI HAlIPaBieHO Ha (P OPMUPOBAHUE Y
obyuaromuxcs npogeccuonansuvix (I1K-1,ITK-3) KOMIIETCHIINA

HNunexe Coneprxanue B pesynbpraTe n3ydenus yaeOHON NTUCIIUILTAHBL
KOMIIeTe | KOMIETeHIUH (W eé 00yHYaKOIIHECs JTOIKHBI
HITNU YacTH) 3HATh yMeTb BJIAJIeTh
K -1 | cnocobHoCTHIO CBOJCTBa OOBACHUTH CIIOCOOHOCTH
aHaM3upOBAThL MPOCTHIX 3aBUCUMOCTb 0
COCTOAHNE 1 MHAMUKY | perjjecTB M MX | CBOMCTB BEHIECTB OT | QHATM3UPOBAT
OOBEKTOB ACATEIBHOCTH | ¢oonymenyii, | MX COCTABA U b IIPOLIECCHI
¢ MCTIONB3OBAHNCM XUMHYECKYIO | CTPOEHHUS, TIPHPOIY | COMPOBOKIAIO
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HNunexe Conepxanne B pesynpTaTe n3ydenus yaeOHON TUCIIMILTAHBL
KOMIIETe | KOMIIETCHINH (MK e€ obyuaromuecs: JOIKHBI
HIUH JacTH) 3HATH yMeThb BJIAJIeTh
HEOOXOJIMMBIX METOJIOB | HACHTU(HUKALM | XUMHUYECKOH CBSA3M; | IIMECs
U CPEJICTB aHaIn3a 10; OCHOBHBIE | KOJIMYECTBEHHO U3MCHEHUEM
CBOICTBa oInucaTh Ipouecchbl, | GU3NYECKOro
JUCIIEPCHBIX COIIPOBOXKJAIOLIUECS | COCTOSIHUS U
CUCTEM, U3MCHEHUEM XUMUYECKOIO
AIIEKTPOXUMUY | (PU3HUUECKOTO cOCTaBa B
eCKHe COCTOSIHUS U cucreMax
IIPOLIECCHI U XUMUYECKOTO pa3Iu4HON
SIBJICHUS, COCTaBa B CUCTEMAX | CIOKHOCTH
pa3IM4YHON
CII0KHOCTH
IK-3 CIIOCOOHOCTBO OcHoBHBIE IPOBOJUTH PacyeTbl | CIOCOOHOCTh
TIPUMCHSITD SHAHHC IOHATHS U 110 OCHOBHEIM 10 IIPUMEHATH
3ajiat ceocH 5 3aKOHBI 3aKOHAM XMMHH, TIOJTyYEHHbBIE
IpOdecCHORATLHOH XUMUH, I10JIB30BaThCSA 3HaHHUA 110
JACATCIIBHOCTHU, UX o
KapaKTepHCTHKH 3aKOHOMEPHOC | XMMHYECKOH XUMUHU U1
(Moziem), TH IIPOTEKAHUSI | CUMBOJIMKOM; peueHus
XapaKTEPUCTHKI XUMUYECKUX IIPUMEHSATD npodeccuoHan
METOJIOB, CPE/ICTB, IIPOLECCOB IIOJIYYCHHBIC 3HaHUS | bHBIX 3a/1a4
TEXHOJIOTHiA, 110 XUMHUH JUIA
AJITOPUTMOB PCHICHHUA peHIeHI/Iﬂ
9THX 3a/1a4 npodecCHOHATBHBIX
3a7a4

2. CTpyKTYpa U cofep:KaHue AU CHUIINHBI.
2.1 Pacnipenesnenue TPyA0EMKOCTH AUCHUILINHBI 10 BUAAM pPadoT.

Obmass TpyHAOEMKOCTb

IUCLUILINHBI

COCTaBIIsIeET 3

3a4.e]l.

(108 gacos),

Hux

pacmpesienienre mo BuaaM paboT IpeCcTaBieHo B Tabmuie (0 cmydenmos OPO).

Bun yuebnoi pabotbl Bcero CemecTpbl
4acoB (uacer)

1

KonTtakTHas pabdora, B TOM 4YHcJI€:

AyauTOpHBIE 3aHATHS (BCET0): 68 68

3aHATHS JTEKIIMOHHOTO TUTIA 34 34

JlaGopaTopHbIe 3aHATHS 34 34

3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPHI,

MIPAKTUYECKHE 3aHSATHS) ) )

HNuast koHTaKkTHasi padora:

KonTpons camoctositensHol padotsl (KCP) 2 2

[Mpomesxyrounas arrecranus (MKP) 0,3 0,3

CamocTosiTeIbHAsi paGoTa, B TOM 4HCJIe:

IIpopabomka u noemopeHue 1eKYyuoHH020 Mamepuaa,

Mamepuana y4eOHol U HayYHOU TUMepamypbl, 6 6

n0020mosKa K 1abopamopHuim 3auamusam. Iloocomoexa
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K peuleHuro 3a0ay u mecmos.

Buvinonnenue unousudyanvhuix 3a0anuii (n0020mosKa K

BLINOJIHEHUIO PACUEMHO-2PAPUUecKUX 3a0aHutl, 3 3

Nn0020MOoBKa OOKIA006- npe3eHmayuil u op.)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 2 2

KoutpoJs:

[ToaroroBka k 3K3amMeHy 26,7 26,7

O01ast TPy10eMKOCTh Jac. 108 108
g :6001\; :ncne KOHTAKTHasl 70.3 70.3
3a4. e 3 3

2.2 CTPyKTYypa JUCHUNJIUHBI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTBI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCHUILIINHBI.
Pazgensr JUCHUIIJIMHBI, U3Yy4YacTCs B 1 CCMECTPC

KonunuecTBO yacos

Ne AyautopHas BreaynurtopHas
paszn HaumenoBanue pa3aenon Beero paGora paora
e 7 113 JIP CPC
1 2 3 4 5 6 7
Beenenue. Crpoenume aroma u| 19 6 12 1
1. XUMUYECKas CBSI3b. Knaccer
HEOPraHMYECKUX COCTUHECHUI
2 OOmue 3aKOHOMEPHOCTH 10 4 4 5
MPOTEKAHUS XUMHUYCCKHUX peakIui
3 HucniepcHbie cucteMbl. PacTBopsl He 9 4 4 1
JIIEKTPOJIUTOB.
4 PacTBOpEI 311€KTPOIHTOB 9 4 4 1
OKHUCIUTETFHO— BOCCTAHOBUTEIIHHBIC 9 4 4 1
5 peakiuu. DIeKTPOXUMUICSCKUE
CBOWCTBA PacTBOPOB
Kommaekcusie coeanaenns. bro- 7 4 - 1
6 HEOpPraHUYeCKasi XUMHUSI.
O0mue  CcBOWCTBA  METAUIOB W 5 4 4 1
7 HemeTasioB. OCHOBBI  XHMHUYECKOTO
CTPOCHUS H KIaCCUPHUKALINS
OPraHUYeCKUX COCAMHEHHUN
8 MeTo/1pI aHaNIM3a BEIIECTB 7 2 2 1
Hoseie HaTpaBJCHUs]  Pa3BUTHUS
9 COBPEMEHHOH XUMHHM U XUMHUYECKOU 4 5 - 2
TEXHOJIOTHH.
Pedepar.
Hmoeo no oucyuniune 34 34 11

[Tpumeuanue: JI — nekuuu, 113 — npaktudeckue 3austus / cemunapsl, JIP — nabopatopHsie

3ansTusi, CPC — camocrositensHast paboTa CTyeHTa

2.3 ConepixaHue pa3ieioB IUCHUILTHHBI

2.3.1 3ausaTud JEKIMOHHOI0 THIIA

HaumenoBanue
pasmena

Conepsxanue pasaena

®dopma
TEKYILEro
KOHTPOJIA




2

3

4

Brenenune. Ctpoenune
aToMa ¥ XMMHuYecKas
CBSI3b. Kiaccor
HEOPTaHUIECKUX
COCTUHCHMH

[Ipenmer u 3amaun xumun OCHOBHBIE TTOHSTHS U 3aKOHBI
XUMUU. PoJIb XMMUU B HAYYHO-TEXHUYECKOM MPOrpeCCeE.
Pa3BuTHE XUMUH B MEXKIUCHUTUITMHAPHBIX HAYYHBIX
obmactsax. [Ipo6aemMbl SKOIOTHH.

OCHOBBI KBaHTO-MEXaHUYECKOH TEOPHUU CTPOCHHE aTOMa.
BonHOBBIE CBONWCTBA 3JIEKTPOHOB B aTOME. Y paBHEHUE JIE
Bbpoiins. OCHOBBI KBAHTOBO-MEXaHUYECKON TEOPUHU
cTpoenus aroma. BomHoBast pynkius. KBanToBbie uncna.
3aroyiHeHUE EKTPOHAMH aTOMHBIX opouTaieii (AO).
IIpaBuno ITaynu. [IpaBuno XyHza.

ITepuonuueckuii 3axon /.M. Menaeneesa.
[Tepuonnueckas cucrema snemeHnToB. [lepuoauuecku
HA3MEHSIOLIUECS CBOMCTBA DJIIEMEHTOB, UX CBSI3b CO
CTPOEHHEM DIIEKTPOHHBIX 000J04YeK aToMOB. [lomoxkenue
XUMHUYECKOTO 3JIEMEHTA B TIEPUOTUIECKON CHCTEME KaK
€ro IJIaBHeHIas xapakTepUCTUKa.

Xumunueckas cBs3b. [[OHATHE O METO/I€ BaJIEHTHBIX
cBs3eit (BC). TUIBI XUMHUYIECKOM CBSI3U: KOBAJICHTHAS,
HOHHas, MeTaiinueckas. CBOMCTBA KOBAJICHTHOU U
HWOHHOM CBs3ei. Paznnums B pU3HMUECKIX CBOHCTBAX
BEIIIECTB ¢ HOHHOM, KOBAJICHTHON U METAIINIECKOM
cBs13b10. BogopoaHas cBsizb. XUMHUYECKasl CBSI3b B
KpUCTaJUIax (aTOMHast, HOHHAs, MOJICKYJISIpHAS
KpUCTaIUIH4YeCcKas CTpykTypa). Kimaccudukanus
KPUCTAJUIMYECKHUX BELIECTB IO TUITY XUMUYECKOH CBSI3H.
[Ipencrasnenue o moauMopduMe 1 u3oMophu3Me.
MeXMOJIEKYIApHBIE CUJIbI B3AUMOACHCTBUS. XUMHUYECKast
CBSI3b B KOMIUIEKCHBIX COEIMHEHUSX. TUINYHbIE
KOMIUIEKCO0Opa3oBareau u auranabl. Kiacce
HEOPTraHUYECKUX COCTUHEHUN: OKCHIBI, KUCIIOTHI,
OCHOBAHWSI, COJIH.

KonTponbHbie
BOTIPOCHI

O6mue
3aKOHOMEPHOCTH
MIPOTEKaHUs
XUMUYECKUX PEaKIUil

OHepreTuka XUMHUYECKHX peakuuil. TepMoauHaMuyecKue
cucteMbl. DYHKIUHN COCTOSIHUS (PHTANIBIINS, SHTPOIIHS,
pabora sneprus). Dueprernueckue 3 HexTr!
XUMUYECKUX peakuuil. [lepBoe Hauaao TepMOJIUHAMUKH.
OHTanbsnus 00pa3oBaHuUs BellecTBa. 3aKoH ['ecca u ero
HCIIOJIb30BaHUE I TEPMOXUMHUYECKHX PacYETOB.
CranpapTHble cocTOSHUS BemecTa. [lonsaTie 06
sHTpOnUH. BTopoii 3akoH TepMonnHamuku. M3o6apHo-
M30TepMUYecKuii moteHuan (3ueprus [ nbbca) kax
KpUTEPUI U IBIXKYIIAsl CUJIa CAMOIIPOU3BOJILHOIO
MIPOTEKAHMS TPOIIECCOB B 3aKPBITON CHCTEME.
O6patumble 1 HEOOpaTUMBIE peaKi. XUMHUIECKOe
paBHOBecHE. 'OMO- U TeTepOreHHbIE paBHOBECHS.
Koncranra paBrosecust. [Ipunnun Jle-IllaTense, yciosue
npuMeHnMocTd. CMerieHne paBHOBECHS. Y CIIOBUS
¢azoBoro pasaoBecus. [Ipasuna daz. dazossie
Jyarpammsl sl OJHO M IByXKOMIIOHEHTHBIX CHCTEM.
CxopocTs XuMHU4ecKoi peaknu. DakTopsl,
ONPEeEIAIOUIUEe CKOPOCTh PEAKIINU. 3aKOH AEUCTBYIOIIUX
Mmacc.. [Ipasuno Bant-I'odda. [lonsitue 06 sneprus
AKTHUBAIlUU M aKTHBHPOBAHHOM KOMILIEKCE.
KaranuzaTopsl, KaTamuTHUECKNE peaKnu. ABTOKATaIIU3.

KonTponbHbie
BOIIPOCHI
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depMeHTaTUBHBINA KaTanus. ['0Mo- U reTeporeHHbIN
katanus. llennsie peakiuu. [locaenoBarensHbie U
napajieIbHbIe PEaKIUU.

HucnepcHbie
cuctembl. PacTBOpHI
HEIJIEKTPOJIUTOB.

JucnepcHble CUCTEMBI X KJIaCCU(pUKAITHSI.
TepMmoauHaMuyecKas HEyCTOMYMBOCTb F€TEPOr€HHBIX
nucrnepcHbIX cucteM. [IoBepXHOCTHBIE SIBICHUS U
aacop6rus. CycnieHsuu u smynscun. Kommonaasre
pPacTBOPHI U MIX CBOWCTBA. 301u U renu. Koarymsimst.
Abspo30iH, IIMBI, TYMaHbl. ['a30BbIe pacTBOPHI.
[TapumansHoe naBnenue. 3akoH JlanbroHa. XuMudeckas
teopus pactBopoB JI.11. MenneneeBa. PacTBopeHue kak
($u3uKo-XxUMHUUECKUil mpornecc. PacTBopuMOCTh BeLecTs.
CriocoObI BRIpaXKCHHUST KOHIICHTpaluy. 3akoHbI Payis,
I'enpu. Ocmoc. 3akon Baut-I'odda.

KonTponbubie
BOIPOCHI

PactBOpHI
JIEKTPOJIUTOB

OCHOBHbIE TOJIOKEHUSI TEOPUH ATEKTPOTUTHUECKOM
nucconuanyi. CHUIIBHBIE U clTa0ble DIIEKTPOIUTEI.
CreneHb nucconuanyu u (pakTopbl Hae€ BIMSIONIHUE.
Koncranra aucconumannu u ¢pakTopsl Ha €€ BIUSIOIINE.
3aKkoH pa30aBICHUS.

Ilonsarue o TCOPHHU CUJIBHBIX 3JICKTPOJIHUTOB. AKTI/IBHOCTI),
K03 (UIMEHT aKTUBHOCTH, HOHHAS CHJIa PacTBOpA.
Honnoe npousseneHue Boabl. BonopoaHelil mokasaTeins
(PH). IToHATHS O KMCIOTHO — OCHOBHBIX HHANKATOPAX.
lMunponms coneii. HeoOpatumsrit tuaponns. CreneHs u
KOHCTaHTa THApoiun3a. BiausHnue temneparypsl 1
pa3baBieHus Ha cTenieHb Tuaponu3a. bydepHbie
pacTBOpbI U UX cBolcTBa. IIponsseaeHre pacTBOPUMOCTH
(ITP). YcmoBus BEIIAACHHS OCAIKA.

KonTponbueie
BOIPOCHI

OkucnIuTeIFHO—
BOCCTaHOBUTEIbHBIE
peakuuu.
DNEeKTPOXUMHUUECKHE
CBOICTBa PACTBOPOB

OKHCIIUTETFHO-BOCCTAHOBUTENIBHBIC TTPOIIeCChH. Bimsiame
KHCIIOTHOCTH CPEJIbl Ha MPOJYKTHl OKHCIUTEIHHO-
BOCCTaHOBHUTEILHBIX peaknuii. OneHka
TEPMOIUHAMUYIECKON BO3ZMOKHOCTH TTPOTEKAHIS
OKHUCIIUTEIIEHO-BOCCTAHOBUTENLHBIX PEaKIINH.
ONEeKTPOAHBIN NOTEHLIHAN. P Hanps>KeHrs METalIoB.
CrannapTHbIe OKUCIUTEIEHO-BOCCTAHOBUTEIHHBIC
noreHnuanel. ['anpBanndeckuii snement. DJ1C
raJIbBAHUYECKOT0 AIIEMEHTA. DIEKTPOJIN3 PACILIaBOB U
BOJHBIX pacTBOpoB coieil.3akoHbl Dapajges. XUMUYECKHE
HWCTOYHHUKH TOKA, AKKYMYJISTOPBHIL.

KontponbHbie
BOIIPOCHI

KomriekcHbie
coequuenus. buo-
HEOpraHuyeckas
XAMUSL.

Koopnunanmonnas teopust Bepuepa. Jlurannpr. Turbt
KoMIUIeKcOB. JleHTanTHOCTB. Xenatsl. [Ipupona
XUMHAYECKHX CBSI3€H B KOMIUIEKCHBIX COEINHEHUAX.
HoMeHnknatypa KOMILJIEKCHBIX COeAMHEHUH. MarHuTHbIE
CBOMCTBa coenuHeHni. brosaemeHThl. brosnranbl.
OO01mas XxapakTepUCTHKA KOOPIUHAIIMOHHBIX COSIMHEHHIH
OMOMETAIIOB ¢ OMOTUTaHAAMMU.

KontponbHbie
BOIIPOCHI

OO6urue CBOIiCTBa
METAJII0B u
HeMmeTauioB. OCHOBBI
XHUMHYECKOTO
CTPOCHUS
Kiaccuurarus
OpPraHUYECKUX
COeTUHEHUH

Mertaimibl. Pu3nyecKrue, XUMHYSCKHIE CBOMCTBA U METO/bI
MoJy4yeHus: MerauioB. Koppo3us u 3amura MeETaioB U
CILJIABOB OT KOPPO3HUH.

Hemeramnsl. dusnueckre 1 XUMHUYECKHE CBOMCTBA HE
MeTaJuioB. JleneHrne MaTepralioB Mo 3JIEKTPUUECKUM
CBOMCTBaM: JUAJIEKTPUKH, MTOTYIIPOBOJHUKH, TPOBOJHUKU
W CBEPXIPOBOIHUKHU.

Teopus bytieposa A.M. cTpoeHHsI OPTaHUIECKUX

KoHtposbHBIE
BOITPOCHI
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coeanHeHni. OCHOBBI KJIacCU(UKALIHA OPTaHMYECKIX
COCAMHEHHH 0 YTIIEPOTHOMY CKEJIETY
(yHKIMOHANBHBIM TpynnaM. [lomuMepHbIe MaTepHabl.

8 |Metoas! aHanmu3a MerToap! aHanu3a BELIECTB: XuMu4ueckue, pusndeckue 1 | KoHTposbHbIE

BEIIECTB ¢$uzuko-xumuueckue Metoabl CreKTpaabHbIE METOMABI BOIIPOCHI
aHanuza: Y-, UK-, SIMP . PentreHocTpyKTypHBIH
aHaym3. CriocoObl 0OHapyKEHUs PaTHOaKTUBHOCTH.

9 |Hogsle HampaBnenus |HoBble HampaBiIeHNs! COBPEMEHHOM XUMHUH U XuMI4YecKoi | KOHTpoIbHBIE
pa3BUTHSA TEXHOJIOTHH KaK pe3yJbTatr BOIIPOCHI
COBPEMEHHOM XMMHH |MHTETPalliy U CUHTE3a €CTECTBEHHOHAYUHBIX 3HAHUM:

u XUMHYECKON| MOJIEKYJIAPHBIN NU3aliH B XMMUHW, HAHOXUMUS, CIINHOBAsI
TEXHOJIOTHH. XHUMHUS, CynpaMolieKysipHast xumusi. CoBpeMeHHast XUMHUSI
Pedgepar. SKCTPEMAJIbHBIX COCTOSHUI U HOBBIE 00JIaCTH
B3aMMOCBSI3H €CTECTBEHHBIX U TEXHUYECKUX HaYK.
Hanorexnonoruun.
2.3.2 3aHATHA CEMHHAPCKOr0 THIIA
CeMuHapcKue 3aHATHUS - HE IPELyCMOTPEHbI Y4EOHBIM MIIAHOM.
2.3.3 JlabopaTopHble 3aHATHS
®opma
Hanmenosanne
No pasiena HaunmenoBanue nabopaTtopHbIX paboT TEKYILEeTOo
KOHTPOJIS
1 2 3 4
Bgenenue. TexHrka 6e30MmacHOCTH TIpH padoTe B Omyem no
Crpoenue atoMa u XMMHUYECKOM 1aboparopun. TecTupoBaHue MO 1abopamopHoti
XHUMHYECKAs CBS3b. TeMe: “OCHOBHBIE KIIACChI HEOPTaHUYECKUX pabome
Kraccel HeopraHu4eckux |COSIMHEHUN . mecm (T),
COCIUHCHHI Jlaboparophas padora Nel: “OcHOBHBIE KJTaCChI
HEOPTaHWYECKUX COCTUHEHUI .
OcHOBHBIE 3aKOHBI XUMUU. Perienue 3aaau. Omuem no
JlaGoparopnast pabGora Ne2:”  Ompenenenue| 1ab6opamopHol
SKBUBAJICHTA MeTaIa . pabome
Pacuemno-
epaghuueckoe
saoanue (PI'3)
K\P o reme: OCHOBHbIC 3aKOHBI XUMHH. K/p
OoOmue 3akoHoMepHOCTH |JlabopaTopHas padoTa Ne3: “ Xumuueckas Omuem no
MPOTEKAaHUsI XUMUYCCKHX |KMHETHKA. XMMHUECKOe paBHOBecue. « Perienue | 1abopamopmoti
peaxuuit 3a1ad . pabome
Pacuemno-
epaguueckoe
saoanue (PI3),
tect (T),
JlucriepcHbIe CCTEMBI. JlaGoparopnast pabota Ne4: “IlpuroroBnenue| Omuem no
PactBopsr . pacTBOpOB pa3InIHON KOHIICHTpAIUu .| 1a60pamopHou
Heanexrponutos. TutpoBanue”. Pemenue 3amau. pabome
Pacuemno-
epagpuueckoe
sadanue (PI'3)
PactBopsl anekrponutoB  |JlaboparopHas paborta Ne5: ” PaBHOBecue B Omuem no
pacTBopax 3nekTpoiutoB. PH. Bydepnsie | 1abopamopnoti
pacTBopHl, “T'uaponu3 coneir”. pabome
OKHCIUTENBHO - JlaGoparopnast pabora Ne6. OxucnutensHo-| Omuem no
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BOCCTAHOBUTEJIbHBIC BOCCTaHOBUTEIFHBIEC PEAKIIHH. nabopamopHoii
peaKuuu. Cocrasnenue ypasaenuit OBP: a) meton pabome
DIeKTPOXUMHUYECKIE ANIEKTPOHHOTO OanaHca; 0) METO/] AIEKTPOHHO- tect (T),
CBOICTBA PacTBOPOB MOHHOIO OanaHca.
JlaGopaTtopHast padoTta Ne7 DIEKTPOXUMUICCKIE Omuem no
CBOMCTBA PacTBOPOB. I"albBAHMYECKHIA DIIEMEHT. | IAOOPAMOPHOL
pabome

6 |KommiekcHeie Pemenne 3amau mno Teme: «KommuekcHble K/p
COCAMHEHHS. COCIIMHEHHUS».

Buoneoprannueckast KontponbsHas pabota no teme
XUMUSL.

7 |O61mue cBoiicTBa |JIabopaTopHas pabota Ne§: O0mme cBoiicTBa Omyem no
METAJUIOB M HEMETaJUIOB. METAJJIOB, HEMETAJUIOB U MX COCANHEHUH nabopamopou
OCHOBBI XUMHYECKOTO pabome
CTPOECHHUS u
KJIACCU(UKAIUSL
OpPTraHHUYECKUX
COETMHEHUN

8 |Metoas! aHanu3a BeuiecTB |Jlabopatopuass pabGora Ne9: “  Xummueckue| Omuem no

METOABl  aHanmu3a  BemecTB. KauecTBEeHHbIE | 1abopamopHoll
peaKnyy Ha KATHOHBI 1 aHHOHEI pabome

3amuTa naboparopuoit padotsl (JIP), Beimonunenue kypcosoro mpoekrta (KII), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanmsi (PI'3), manucamme pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanue (T) u T.1.

2.3.4 IlpumepHasi TeMATHKA KyPCOBBIX padoT

KypcoBbie paboThl He IPETyCMOTPEHBI Y4EOHBIM ILJIAHOM.

2.4. IlepeyeHb y4eOHO-METOANYECKOr0 00ecedeHHus AJIsl CAMOCTOSATEIbHOH padoThI
o0y4yaoImuxcs M0 JMCHUILINHE (MO1YJII0)
OcHOBHas 11eJIb CAaMOCTOSITETIbHON pabOThI CTYACHTA — 3aKPENUTh TEOPETUUYECKUE 3HAHUS,
MOJIyYE€HHbIE Ha JIEKIMOHHBIX M JJAOOPATOPHBIX 3aHATHUSAX MYTEM CAMOCTOSITEILHOTO M3Y4EHHUS
PEKOMEHTyEMOM JINTEpPaTypHI.

HepequL y‘l66HO-MCTOZ[I/ILI€CKOFO obecrieucHuUs

No Bug CPC JIUCITUTLTAHBI TI0 BEITIOTHEHUIO CAMOCTOSITETHHON paOOThI
1 2 3
1| [Ipopabotka H nmoBTOpeHre|MeToandecKue yKa3aHus Il MOATOTOBKH K 3aHSITHIIM

JEKIIMOHHOTO MaTepuana, MaTepHaia|JIeKIIMOHHOTO U CEMUHAPCKOTO THUTIA. Y TBEPKACHBI Ha
yueOHOW W Hay4yHOM JuTeparypsl,|3acenannn Cosera skoHOMHYecKoro akynbrera @PT'BOY
MTOATOTOBKA nmabopatopabM |BO «Ky6I'Y». I[Ipotokon Ne 8 ot 29 utonst 2017 r.
3aHSATHSIM PexxuM mocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeTtoandeckue yKa3aHHs MO BBIITOJTHEHUIO
CaMOCTOSITENTFHON Pa0OTHI 00YJarOIMUXCS. Y TBEPKACHBI
Ha 3aceannu CoBeTa SKOHOMHUYECKOT0 (pakyypTeTa
OI'BOY BO «KyoI'Y». Ilporokon Ne 8 ot 29 urons 2017
r. Pexxum noctyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Kysnenosa C.JI., Cropoxenko T.I1../ YueOHo-
METOAMYECKOe Moco0une s 1abopaTOpHBIX PadOT 1Mo
XMMUH (IJ151 CTYJICHTOB SKOHOMHYECKOTO (PaKyJIbTEeTa)
Kpacnonap, Ky6I'Y, 2017 r. , yrBepxkaeHHoe Kadenpoit
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obmelt, Heopranmdeckoi xumun 1 UBTBX, mporokor Ne
7 01 22.06.2017 r
2|\llonroToBKa K pemeHdio  3anad,| MeToanveckue yKa3aHHs MO BBITOTHEHUIO
TECTOB U BBIMOJHCHHUIO PACUETHO-|CaMOCTOATENLHON PabOThI 00yJaroIMXCs. Y TBEPIKICHbI
rpaguYeCKUX 3aMaHuii Ha 3aceannu CoBeTa YKOHOMHUYECKOTO (haKyJbTeTa
OI'BOY BO «Ky6I'Y». [Ipotokon Ne 8 ot 29 uronst 2017
r. Pexxum noctymna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Kysnemnosa C.JI., Cropoxxenko T.I1../ YueOno-
MeTOoAMYeCKOe Moco0ure s 1abopaTOpHBIX padoT 1Mo
XMMUH (AJ151 CTyICHTOB SKOHOMHYECKOTO (aKynbTeTa)
Kpacnonap, KyoI'Y, 2017 r. , yrBepxkieHHOE Kadeapoit
obmeit, Heopranmdeckoi xumuu 1 MBTBX, mporokom Ne
7 01 22.06.2017 r
3|IToaroroBka nokianoB-ipe3eHTannii |MeToauyeckue YKa3aHus o BBITTOJTHCHUIO
CaMOCTOSITETIbHON PabOTHl 0OyUaromuxcs. Y TBEp KICHEI
Ha 3acemanun CoBeTa HKOHOMHUYECKOTO (haKyjIbTeTa
®OI'BOY BO «Ky6I'Y». [Ipotokon Ne 8 ot 29 urons 2017
T.
4|TToaroToBKa K TEKylieMy KOHTpOI |(MeToauyeckue yKka3aHus 110 BBIIOJIHEHHIO
CaMOCTOSITETILHOM paboThl 00yYarOIUXCsl. Y TBEPIKICHBI
Ha 3acefannu CoBeTa YKOHOMUYECKOro (hakynpTeTa
®OI'BOY BO «Kyo6l'Y». IIpotokon Ne 8 ot 29 utons 2017
r. Pexxum noctyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Kysmemoa C.JL., Cropoxenko T.IL./ VYueGHo-
METOINIECKOe TIoco0ue st Tab0paTOPHBIX padoT MO
XUMHH (7151 CTYICHTOB 3KOHOMUYECKOT0 (DaKyJbTeTa)
Kpacunonap, KyoI'Y, 2017 r. , yrBepxxieHHOe Kadeapoit
oOmelt, Heoprannueckoit xumun 1 UBTBX, mpotokon Ne
7 ot 22.06.2017 r

Y4eOHO-METOAUYECKHNE MaTepHalibl Al CaMOCTOATEIbHOW paboThl OOydarolmuXxcs W3
YHUCJIa MHBAIHUJIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10poBhs (OB3) mpenocraBisitoTcst
B (hopmax, alanTUPOBAHHBIX K OTPAHMUYEHUSIM HX 3[0OPOBBSI U BOCIIPUATHS UHPOPMAIIIH:

JIns muu ¢ HapyleHUussMU 3pEeHHUS:

—B TIEYaTHOUN opMe YBETUUECHHBIM HIPHUPTOM,

— B hopMe PIIEKTPOHHOTO JOKYMEHTA,

JIns muu ¢ HapyLIeHUs MM CllyXa:

— B IIeUaTHOM dopme,

— B (hopme IIEeKTPOHHOTO JIOKYMEHTA.

JIns muu ¢ HapylIeHUs MU OTIOPHO-/IBUTaTENBHOTO almapara:

— B 1e4aTtHoi (opwme,

— B (hopme 2IIEeKTPOHHOTO TOKYMEHTA,

JlaHHBIM IepeueHb MOKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTE€HTA
00y4aroIuXxcs.

3. O6pa3oBaTejibHbIE TEXHOJIOTHH.

OOpa3oBareNbHbIE  TEXHOJIOTHHM: METOA  MPOOJEMHOrO  W3JIOKEHHsS  MaTepuana;
CaMOCTOSITEJIbHOE YTEHHE CTYJICHTaMHU Y4eOHO-METOAMYECKOW W CIPABOYHON JIUTEPATyphl W
MOCIIEAYIOIIeH CBOOOMHOW JHMCKYCCHMM TI0 OCBOCHHOMY HMH Marepuany. lcmoiab3oBaHue,
WJUTIOCTPATUBHBIX BUACOMATEPHAJIOB C IIOMOIIBIO MYJIbTUMEIUIHHOTO 000PYI0BaHHUS.
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TexHomoruu  JUYHOCTHO-OPHUEHTHPOBAHHOTO  OOYYeHHMs,  TO3BOJSIOLIME  CO3/aBaTh
WHIUBUAYAIbHBIE 00pa30BaTeIbHbIE TEXHOJIOTHUH.

[lepeuncnennbie 00pa3oBaTeNbHBIE TEXHOJIOTHH PEATU3YIOTCS:

- pU YTCHUU JIEKUUU C HUCIHOJH30BAHUEM MYJIBTUMEIUNHBIX MpPE3CHTAlNi U
JIEMOHCTPALIMOHHOT'O 3KCIIEPUMEHTA;

- Tpu AMAJIOTOBOM (opMe MpPOBEACHUS JIEKIMOHHBIX 3aHATHH C IOCTAaHOBKOW U
perieHreM nIpoOJIeMHBIX U CUTYallMOHHBIX 3a/1aHUH;

- IpY NPOBEACHUU JaOOPATOPHBIX pabOT BKIIOYAIOMIMX TIYOOKYIO CaMOCTOSITEIbHYIO
mpopaboOTKy TEOPEeTUYECKOTO MaTepuana, H3yuYeHUE METOJUKU TMpoBeleHuss paboThl U
TUTAHUPOBAHUS SKCIICPUMEHTA.

JlemoncmpayuonHulil Xumuyeckuti 9Kkcnepumerm OTHOCUTCS K CJIOBECHO-HATJISITHBIM
MeToAaM O0yUYEeHHsI ¥ TIO3BOJISIET IPENoJaBaTesio chopMUpOBaTh HHTEPEC K IIPEAMETY Y
CTYJEHTOB, OOYUUTh UX BBIIOJHSATH ONPEAETICHHBIC ONEpPaIK C BEIIECTBOM, IPUEeMaM TEeXHUKH
nabopaTopHoro 3KkcriepuMeHTa. OCHOBHBIE TPEOOBAHMS, TPEIBIBIIIEMBIE K
JIEMOHCTPAIIMOHHOMY 3KCIIEPUMEHTY: HarJIAJHOCTD; IPOCTOTA; 0€30MaCHOCTh; HA/IEKHOCTB;
HEO0XOAUMOCTh OOBSICHEHHSI SKCIIEPUMEHTA.

IIpu nposedenuu nabopamopusix 3auamuii HEOOXOIMMO CO3AaTh YCIOBUS IS
MaKCUMAaJIbHO CAaMOCTOSITEIILHOTO BBITIOJIHEHUS CTYJeHTaMU J1JabopaTopHBIX padot. [losTomy
MIpH MPOBEICHUU JTA0OPATOPHOTO 3aHATHS PEKOMEHIYETCSI:

1. TIpoBenenue 3Kcmpecc onpoca (B yCTHOW WM TECTOBOU (hOpME) IO TEOPETUIECKOMY
MaTepuany, HeOOXOUMOMY JIJIsl BBIMOJIHEHUS PabOThI (C OLICHKOI).

2. IlpoBepka M1aHOB BBINOJIHEHUS Ja00OPAaTOPHBIX PadOT, MOATOTOBICHHBIX CTY/IEHTOM B
pamMKax caMOCTOATEIbHOU PaboThI.

3. Onenka paboTHI CTy/IEHTa B JTa0OPATOPUU U MOITYYCHHBIX UM PE3YIbTATOB (C OLICHKOM).

4. TIpoBepka oT4yeTa O BHIMOJIHCHHOH JIa0opaTOpHOU paboTe (C OLEHKOM). JlabopaTopHbie
3aHATHUSA (pabOoThl) MPOBOATCA MOCIE U3YUYEHHs ONPEENICHHOr 0 pasaena. B aktuBHoi popme
BBITIOJTHSIETCS 00CcykieHne nabopatopubiX (JIP) u konTponsubix padot ( KP), uro
CIOCOOCTBYET aKTUBU3ALIUS CTY/I€HTA, OBBIIIEHNE YPOBHS €r0 MOTHBAIIMU M OTBETCTBEHHOCTH
3a KaueCTBO OCBOEHMSI 00pa30BaTEIbHON IPOTrPAMMBI.

B npouecce npoBeneHNs JEKIMOHHBIX 3aHATHH U J1a00paTOPHBIX PAaOOT MPAKTHUKYETCs
[IMPOKOE HCIIOJIb30BAaHHE COBPEMEHHBIX TEXHUYECKHX CPENCTB (IIPOEKTOPHI, MHTEPAKTUBHBIC
nocku, UutepHer). C ucnonp3oBaHueM MHTepHeTa oCylIecTBIsSETCsS JOCTYN K 0a3aM JaHHBIX,
WH(POPMAIIMOHHO-CIIPABOYHBIM U TIONCKOBBIM CHCTEMAM.

OtnenbHblE TEMBbl JAUCHUIUIMHBI TPEANONIAraloT pELIeHHe TEeCTOBBIX 3aJaHuil U
pacueTHBIX 3a3Jay. DTO MO3BOJSET OCYIIECTBIATh TEKYUIMH KOHTPOJb 3HAHUW M YMEHHUU IO
JTUCLUIUINHE.

BoinonHenue pacueTHO-rpagUuecKkoro 3aJaHusl M IMOATOTOBKA JOKJIaJa-Ipe3eHTalun
MO3BOJISIET B KOMIUIEKCE OLICHUTh 3HAHMS, YMEHHS U HaBBIKK (OPMHUPYEMBIX IUCLHUILTMHON
npodeccnoHanbHbIX KoMmmeTeHUud. [Ipu moAaroToBke MOKJIaN0OB-TIpe3eHTAlMi 0Oydarouuecs
MPEJCTABISAIOT pe3yabTaThl UCCIIE0OBAHUS C UCIIOIb30BaHNEM nporpammbl Power Point.

WuTepakTiBHBIE 1 HHOOPMAIIHOHHO-KOMMYHHKATHBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH,
UCTOJb3yeMble B ayAUTOPHBIX 3aHATUSAX, B COUYETAHMM C BHEAYIUTOPHOH paboTOi co3daroT
JOTIOTHUTEIbHBIE  YCIIOBHSI ~ ()OPMHPOBAaHUST ¥ pPa3BUTHS  TPeOYEMBIX  KOMIICTEHITHHA
o0yJaroImuxcs, MOCKOJbKY TO3BOJSIOT O0ECIeYuTh aKTUBHOE B3aWMOJIEHiCTBHE BCeX
YYACTHUKOB. DTH METOJIbI CIIOCOOCTBYIOT IMYHOCTHO-OPUEHTHPOBAHHOMY TTOIXO/TY.

JUisi MHBAJINMIIOB U JIUI] C OIPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI yCTaHABIUBAETCS
OCOOBIM MOPSIOK OCBOCHHS yKa3aHHOW JUCHUILIMHBL. B oOpa3oBarensHOM TIpoliecce
UCTOJB3YIOTCS  COLMAJIbHO-aKTUBHBIE U pe(pIEKCUBHBIE METOIbl OOY4YEeHHs, TEXHOJOTUH
COLIMOKYJIbTYPHOM peadMINTAlMU C LIeNbI0 OKa3aHUs MOMOUIM B YCTaHOBJIEHUH MOJHOLIEHHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH ¢ APYTUMHU CTYJCHTAMH, CO3/1aHUU KOM(OPTHOTO
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MICUXOJIOTHYECKOT0 KJIMMara B CTYJCHUYECKOW rpynme. Beimeo3HaueHHble 00pa3oBaTelbHbIC
TEXHOJJOTHUU HOaroT HaI/I60J'Iee B(b(i)eKTI/IBHBIe PE3YIbTATEI OCBOCHHUA AUCIHUILIMHBI C HOSI/IL[I/Iﬁ
aKTyaJII/I3aI_[I/II/I co,uepncaHI/m TEMbI 3aHATUA, Bblpa60TKI/I HpOl[yKTI/IBHOI‘O MBIIIJICHU A,
TepMHHOHOFquCKOﬁ T'paMOTHOCTH M KOMIICTCHTHOCTHU o6yqaeM0ro B AaCIICKTC COLIUAJIbBHO-
HaHpaBHGHHOﬁ ITIO3UIINHU 6YI[YIHGFO crueoyajancra, M MOTHUBAIlMU K I/IHI/ILII/IaTI/IBHOMy nu
TBOPYECKOMY OCBOCHHUIO yqe6Horo MaTrepuaiia. PCKOMCH,Z[aI_[I/II/I 10 HCITIOJIBb30BAHHNIO
MHTEPAKTUBHBIX W HH(POPMALMOHHBIX O00pa30BaTEIbHBIX TEXHOJOTHH OBLIM OCYIIECTBICHBI
coriiaCHO MCETOAUYCCKHUX YKa3aHUAM K HO,I[O6H01"O poaa pa60TaM. Pexum A0CTYyIIa:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya.

I/IHI[I/IBI/II[yaJ'IBHBIe KOHCYJIbTallUU O6y‘IaIOHII/IXC$[ IIPOBOAATCA CKCHCIACIBHO B (bopMe
auajiora. I[JISI JIUIL C OFpaHquHHBIMH BO3MOXHOCTSIMHU 3I[OpOBBSI HpeILYCMOTpeHa OpFaHI/I3aLII/I$I
KOHCYJ'IBTaI_II/Iﬁ C UCIIOJIB30BAHUECM BHCKTpOHHOﬁ ITIOYTHI.

4. OueHoYHbIE CPeICTBA IJIsl TEKYLEr0 KOHTPOJISI yCIeBAeMOCTH H MPOMeKYTOYHOM
aTTecTalu.

OneHouHble cpesncTBa Ul HMHBAJIUAOB W JIUI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU
3II0POBBSI BEIOUPAIOTCS C YUETOM UX WHAWBUIAYAIBHBIX IICUXO()U3NIECKUX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH HWHBAIWAAM U JIMIAM C OTrPAaHHMYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEIOCTABIISIETCS IOTIOTHUTEIILHOE BPEMs JJIsl TIOATOTOBKY OTBETA Ha DK3aMEHE;

— NP TIPOBEICHUH NPOIEIYPHl OICHUBAHUS PE3YIbTATOB 00YyUEHHSI MHBAINIOB H JIUIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— [IpU HEOOXOAMMOCTH U1 0OYUAIOIIUXCS C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbSI
U UWHBAIUAOB NpOIEIypa OLCHUBAHUS pPE3YIbTaTOB OOYYEHHUS TO JUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa oneHUBaHUsI PE3yNbTAaTOB OOyUYEHHs] WHBAIHIOB U JIMI[ C OTPAaHWYCHHBIMU
BO3MOKHOCTSIMM  3/I0pPOBbsSI 110 JUCHMIUIMHE (MOAYIIO) TpeaycMaTpuBaeT MpPeJoCTaBlICHUE
uHpopManuu B (opmax, aganTUPOBAHHBIX K OTPAaHUYEHHUSM WX 370POBbS W BOCTIPHUSTHS
uHpOpMaIUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIe4yaTHOM (popme yBenHUeHHBIM HIpUdTOM,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIist L ¢ HapyIeHUsIMHU CITyXa:

— B Ie4aTHOM dopme,

— B (popMe 3IIEKTPOHHOT'O TOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeUaTHOM dopme,

— B (popMe 3IIEKTPOHHOT'O TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
00yJarouxcs.

4.1.®0HJ OLIEHOYHBIX CPEACTB ISl IPOBEACHUS TEKYLIEero KOHTPOJIA.

Texyiuit KOHTPOJIb OCYIIECTBISETCS B YCTHOM U MUCbMEHHOU (hOpMe Ha JIEKIIMOHHBIX U
71a00paTOPHBIX 3aHATHIX M BKJIIOYAET CIEAYIOIINE BUABI U (POPMBI KOHTPOJIS: BXOIHOU
JMarHOCTHUYECKUN TECT, YCTHBIM OMPOC, BHIIOJIHEHNE PACYETHO-TpaUIECKUX U TECTOBBIX
3a/IaHMi, TOATOTOBKA U 3allUTA JOKJIaAa-IIPE3CHTALUH.

pruepnbu? nepeueéHb KOHmpoJjlibHblX 60RPOCO6 RO OMOEIbHBIM HeMam ()ucuumumbt
(ITK-1, ITK-3)
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Tema 1: Bseoenue. Cmpoenue amoma u xumuyeckas cesa3v. Kiaccol neopeanuyeckux
coeOuHeHUll
1.TIpenMeT ¥ OOBEKT U3y4EHUS] XHUMHUHU.
2. Ilepeuncnute OCHOBHBIE 3aKOHBI XUMHUH
3. HazoBure Ki1acchl HEOPraHM4YECKUX COCIUHEHUN .
5. KBaHTOBO-MEXaHHUUYECKask MOJIENb CTPOEHHUSI aTOMa.
6.KBanToBBIC unCcna UX PU3MUECKUI CMBICI.
7. AtomHsbIe 8, p, d, f - opburanm.
8. IIpuHIMIIBI 3aMOTHEHUE JIEKTPOHAMH aTOMHBIX OopOuTaen
9.ChopmynupyiiTe epuouIeCKril 3aK0H.
10. Crpoenue nepuoaundeckas cucrema nementoB J[.M. Menneneena.
11.Knaccuduxkarus smemeHTos ( s-, p-,d-, ).
11. TlepeuncauTe TUIIBI XUMUYECKOMN CBS3H.
12.ITonsarue o meroge BC u MO.

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX PeaKyuli

UYro Takoe TepMOAMHAMHUECKas cucreMa’?
Ha3oBute THIIBI TEPMOAMHAMUYECKUX CUCTEM.
[lepeuncanre GyHKIUN COCTOSHUS.
Yro Takoe cTaHIapTHbIE TEPMOJUHAMUYECKHE TapaMeTpbl 00pa30BaHUs BeLECTB?
OOBACHUTH BO3MOKEH JIM BEUHBIN JTBUTATEIb.
Kaxue peakuny Ha3bIBalOTCSA IK30TEPMUUYECKUE U SHIOTEPMHUUECKUE?
Kak omnpenenuTs BO3MOXHOCTb IPOTEKAHUS XUMUYECKON peakuun?
Kakwue ¢akTops! BIUAIOT HA CKOPOCTh XMMUYECKON peakuuu?
ITouemy noporocrosinue Karaau3aTopsl HCIOIb3YIOT B TEXHOJIOIMYECKUX MPOLECCaX U
SKOHOMUKH NPEAIPUATHI
. Kak , ucnnonesyro [Ipuanun Jle-Illarense yBenuuuTh BBIX0AA MPOAYKTA B PABHOBECHOM
TEXHOJIOTHYECKOM TIporiecce?

©WooNOORrWDNEF
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Tema 3: /{lucnepchuvie cucmemvol. Pacmeopuvl neanexmponumos.

[TpuBeauTe mpuMepbl JUCTIEPCHBIX CUCTEM.

HazoBute cBoiicTBa (hU3MUECKUX CMECEH U XUMHUECKUX COCTUHEHHM.

OmnuiuTe CBOMCTBA pacTBOPOB.

N3 kakux cTtagnii COCTOUT MPOLECC PACTBOPEHUS.

Kaxkue axTopbl BAUSIOT HA TPOLIECC PACTBOPEHUS?

Uem oTnuyaroTcs ujeanbHble paCTBOPBI OT peaIbHbIX?

[Touemy BOJHBIE CTPOUTENBHBIE PACTBOPHI IPH pabOTE 3UMHEE, MOPO3HOE BpEMS HE
3amep3aror?

Nougas~wbdpE

Tema 4: Pacmeopyl snekmponumos
1. Kakwue BemecTBa OTHOCSTCS K DJIEKTPOJIUTAM?
2. [Touemy >IEKTPOIUTHI IPOBOJISAT TOK?
3. UeM cHITbHBIE SJICKTPOIUTHI OTIIMYAIOTCS OT CIa0BIX?
4. TToueMy KOHCTaHTa JUCCOLMAIIMY HE TPUMEHUMA K CHIIbHBIM JIEKTPOIUTaM?

Tema 5: OxkuciumenvHo - 60CCMAHOBUMENbHBLE PeaKyuu. INeKMpoXuMU4ecKue ceotcmed
pacmeopos.

1. Kak paccuuraTh BO3MOXXHOCTb IipoTekanuss OBP?

2. Kak co3aarh raJpBaHMYECKH 2JIEMEHT, UMes OJIMH B MeTasuia?
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3. ITloueMm Heap3s IMMOJIYYHUTh aKTUBHBIC MCTAJLJIbI U3 BOJHBIX PACTBOPOB
SJICKTPOJIUTUICCKUM HYTGM?

Tema 6: Komnnexchvie coedunenus. buoneopeanuyeckasn Xumus.
1. Yem oTamuaroTcs ABOMHBIE COIU OT KOMIIJIEKCHBIX ?
2. Tloyemy KOMIUIEKCHBIEC COJIH SIPKO OKpaIleHHbIC?
3. Kax ompenenuTs MarHUTHbIE CBOWCTBA KOMILJIEKCOB?

Tema 7: Obwue ceoticmea memannos u Hememannos. OCHOBbL XUMUYECKO20 CIMPOEHUS U
K1accu@uxayus Opeanuyeckux coeOuHeHull
1. Tlouemy metasubl GiecTsT?
2. Tlouemy MeTayUIbI MPOBOMST TOK , @ HEMETAJUIBI - HET?
3. TI'me B nmepuoauyeckoit cucteme snmementoB /(.M. MenzaeneeBa HaX0AATCS METaLIBI U
HEMeTaJIJIbI?
4. Kakwe BemecTBa OTHOCSATCS K OPraHUYECKUM BeliecTBaM?

Tema 8: Memoowl ananuza eewjecmas
1. Yem xumuueckue memoovl aHAIU3A OMAULAIOMC OM PUULECKUX U PU3UKO-
Xumudeckux?

Ipumepnuwtit mecm no omoenvuvim memam oucyunaunst (IK-1, ITK-3)
Jluacnocmuueckoe mecmuposanue
Lenb: onpeneneHre NCXOIHBIX 3HAHUN U 0OCOOEHHOCTEN MBILUIEHUS CTYJEHTOB JUIs
KOPPEKTUPOBKHU COJIEpKaHUs Kypca, POPMUPOBAHUS TPACKTOPUH O0YUEHHUS.
- XUMUS U3y4aer ...
- Moms — 210 ...
- XMMHYECKO€E BEUIECTBO — ITO ...
- [lepeuncnuTe OCHOBHBIE 3aKOHBI XMMHH.
- Ykaxxute BaxHeHIIne TEOPUH, COCTABIISAIONINE OCHOBY XUMUHU.
- 13 nepeuyncieHHbIX SBJICHUN BBIOEPUTE TO, KOTOPOE HENb351 OTHECTU K XUMHUECKUM:
pacTBOpPEHUE COJIM B BOJE; CBEPThIBAHUE KPOBU; B3pPbIB IMHAMUTA; Pa3/IeJICHUE N30TONOB ypaHa
¢ momol1isto nuddys3un.
- [Ipocreiimas (a3mnupudeckas) popMmysa yKa3bIBaerT ...
- XMMUYECKHI JIEMEHT XapaKTePU3yeTCs
- Ilox HOpMaJIbHBIMH YCIIOBUSMU B XMMHH ITOAPA3yMEBAIOTCS CIIEYIOIINE YUCIICHHbIE
3HAYEHUS TEMIIEPaTyphl U AABJICHUS ...
- CKOJIbKO aTOMOB BOJIOpPOJia COJIEpKUTCS B 224 11 OyTaHa MpH H.y.?
- CKOJIBKO M KaKHX 3JI€MEHTapHBIX YaCTHIl 00pa3yioT aToM u3oromna dropa °F?
- OnpenenuTe KBaHTOBBIE YHCIIA, ONMCHIBAIOIINE COCTOSTHUE BAJIEHTHOT'O 3JIEKTPOHA aToMa
BOZOPOJia B OCHOBHOM COCTOSIHUHU.
- OnpenenuTe BaJIGHTHOCTb U CTENIEHb OKUCIIEHHS aTOMa a30Ta B MOJIEKYJIE a30THOM KUCIIOTHI.
- Uto Takoe XMMHUECKasl CBSI3b?
- XuMu4ecKasi peakius 00s3aTeIbHO COMPOBOXKIAECTCS BBIICICHUEM MIIM TOTJIOIEHHEM
9HEPTUH, IOCKOJIBKY ...
- [IpuBenute popMynbl COeIMHEHUH, UMEIOIINX a) KOBAJIEHTHYIO HEMOJISIPHYIO CBS3b, 0)
KOBaJICHTHYIO MOJIIPHYIO CBSI3b, B) HIOHHYIO CBSI3b, I') OJJHOBPEMEHHO HOHHbBIE 1 KOBAJICHTHBIE
CBSI3H.
- [IpuBeauTe npUMepbl S3K30TEPMUYECKHX PEAKIUH.
- B xakux eqMHUIAX U3MEPSAETCS CKOPOCTh XUMUYECKON PEaKIMK?
- Ot Kakux (pakTOpoB 3aBUCUT CKOPOCTh XUMUUECKOH peakiiuu?
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- Kakue BemniecTBa Ha3pIBAIOT KaTtajinu3aTopamu’?

- XUMHYECKHE PeaklMy, IPOTEKAIOIINE B IPOTUBOIOJIOKHBIX HAIIPaBICHUAX, HA3bIBAIOTCS . ..
- Kak npurotosuts 100 r 10% pactBopa caxapa?

- DNEKTPOJIUTHI — 3TO JTHOObIE BEIIECTBA, KOTOPHIEC ...

- K CUIIBHBIM 3JIEKTPOIUTaM OTHOCATCA ...

- BonHbIi pacTBOp COMM UMEET IMIETOYHYIO CpEeAy, €ClIi COJb 00pa3oBaHa ...

- Kakue peakuuu OTHOCAT K OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIM?

- K BakHEHIIIMM OKHCIIUTEISM OTHOCATCH ...

- Ha xakue 1Ba THIa MOKHO IIOJIpa3/IeIUTh BCE XUMUYECKUE BellecTBa?

Tema 1: Bseoenue. Cmpoenue amoma u xumuyeckas cesa3v. Knaccvl neopeanuyeckux

coeouHeHutl
1. YcTaHOBUTE COOTBETCTBUE MEXKIY (OPMYIIOH YaCTUIIBI U €€ DIICKTPOHHON KOH(UTypaIuen.
OOPMYVYIJIA HACTHUILBI DJIEKTPOHHAA
KOHOUT'YPALIMA

A) P 1) 1s%2s?2p53s23p°
b) PO 2) 1s%2s?2p®3s23p°
B) P* 3) 1522522532
r) p+ 4) 1s%2s%2p°
2. NoHHas cBs3b OCYIIECTBIISCTCS B BelIeCcTBE, (hOpMYyIia KOTOPOTO

1) Ho

2) NaCl

3) Li

4) He
3. YcTaHOBHTE COOTBETCTBHE MEX/1y HA3BAHUEM COCJMHEHHS U BUJIOM XUMUYECKOU CBSI3H
HA3BAHUWE COEIMHEHU S BUJ] CBA3U
A) anroMuHUR 1) nonHast
b) xnopun kanbius 2) KOBaJICHTHAsl HETOJISIPHAS
B) x7op 3) KoBaJIeHTHAas MOJSIpHast
I') ammmak 4) MeTasnuecKast

4. YKaxxuTte eIMHULlY U3MEPEHNUs KOJIMYECTBA BEILleCTBA!
Dr
2) MOITh
3) kr
4)a.em.
5. U3 npuBeneHHbIX HIDKE (HOPMYIT coiel BEIOEPUTE KUCIYIO COJb:
1) K2SO4
2) NaH2POq
3) (NHa)2[Fe(SO4)2]
4) [(Cu(OH)]2CO3

6 .YcraHOBHTE COOTBETCTBHE MEXK/y Ha3BaHHEM BEIIESCTBA U KJIACCOM (TPYIIOif) BEIIECTB, K
KOTOPOMY OHO TIPUHAJJIEKUT.

HA3BAHUE BEIHHIECTBA KIIACC(I'PVYIIITIA)
BEHIECTB

A) TUJIPOKCHU]] AITFOMUHUS 1) kucnas coib

b) runpokapOoHaT KambIus 2) KHCII0Ta
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B) cepoBomopon ( pactBop) 3) ocHOBaHUE
I') ruapokcua HaTpust 4) am$oTepHBII THIPOKCH]T
5) cpenHsisi coib
7. Tlpu HOpMaJBHBIX YCIOBHUSAX 2 MOJIb KUCJIOPO/a 3aHUMAET 00beM (B JTUTpax), paBHBIN
1) 11,2
2) 448
3) 112
4) 22,4
8. B peaxumrio ¢ cepHoii kucinoToit Berymmio 20 T ruapokcuaa Hatpus. PaccuunTaiite maccy
obpazosagiietics conu. (2NaOH + H2SO4 = NaxSO4 + 2H20)
1) 38
2) 35,5
3) 42
4) 46,3

9. Hamummmre ypaBHEHUS PEAKIIHi, C TOMOIIBIO KOTOPBIX MOXXHO OCYIICCTBHTH CIICIYIOIIHEC
MIPEeBPAICHHS:
Fe — cynbdar xeneza (III)— ruapockua xenesa (II1)— Fe 20 3

10. 3agana cienyromiasi cxema IMpeBpalieHud BeeCTB:
+X +Y
CO 2> K2CO 3> KHCO 3
Omnpenenurte, KaKue U3 YKa3aHHBIX BEIIECTB SBJISIOTCS BerecTBaMu X U Y.
1) KCI (p-p)

2) K20
3) H2
4) HCI (130bITOK)
5) COz (p-p)
3anuiuTe B TaOJHIy HOMEPA BHIOPAHHBIX BEIIECTB O] COOTBETCTBYIOIIUMHU
OyKBaMH.
X Y

Tema 2: Obwue 3aKkOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX PeaKyutli
1. Vkazarh MaTeMaTUYECKOE BBIPAKEHUE CKOPOCTH MPSAMOM peakiuu:
3Fe + 4H,0 (1) <*Fe304+4H>
1) o=k[Fe]*[H20]%  2) 6 =k[Fe][H0]; 3)0=k[H20]*4) 0=
[Fe]*[H20]*% 5) 0 = k[Fe] [H20]°
2. Yka3aTb BbIpa)KEHUE KOHCTAHTHI PABHOBECHS PEAKIIUU
Fe203[+ %C )< 2Fe + 3CO;
[Fe;0:1[cOl® co;l® [Fel*lco.]® 3lcol 3lcol
Dk = Trelilcogd® 2K =Too 3K = [Feg05llCOlE DK = a1’ DK = 3icog
3. Kak u3meHHTCSl KOHIIEHTpAIHsI K&KI0ro KoMroHeHTa B cucteme Nz + 3Hz¢» 2NHz mpu
YBEJIMUEHUH KOHIIEHTPAIUK a30Ta.

l)yBenuuurcs, [NHs] yBenuuurces; 2)ymenpiurcs, [NH3s] ymenbmuTcs;
3)yMeHbIINTCH, [NHs] yBenmmuntest;  4)ysenuuurcs, [NH3] ymenbmmuTcs;
5)yMeHbIIUTCA [NH3] e u3smenures,
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4. Kak noBIUSET MOBBIIICHUE TABICHUS HA COCTOSIHUE XUMUYECKOTO PAaBHOBECHS B
cucteme: C + H,O(map) < CO + H>
1) paBHOBecue CMECTHTCS BIIPaBO; 2) paBHOBECHE CMECTHTCS BIICBO;
3) paBHOBECHE HE HAPYIITUTCS.
5. Kak noBiusieT OHWKEHUE TEMIIEPaTyPbl HA COCTOSIHUE XUMUYECKOTO PAaBHOBECHS B
cucreme:2NO + O2¢* 2NO2; AH<0
1) paBHOBECHE HE HAPYILIUTCS; 2) PABHOBECHE CMECTUTCS BJICBO;
3) paBHOBECHE CMECTHTCS BIIPABO.

Kpumepuu ouenxu mecma: npaBuiibHbIX 0TBETOB 91-100% - «oTiimuHOY, OT 75 % 10 90%—
«xopotuio», ot 60 % 1o 75%— «y10BIECTBOPUTEIIbHOY», MeHbIIIE 60% - HEYTOBJIECTBOPUTEILHOY.

Tema 5: OxucnumenvHo - 80CCMAHOBUMENbLHBIE PeaKyuu. INeKmpoxXumMuyecKue coucmaed
pacmeopos.
1. K kakoMy TUIly peakluii OTHOCUTCS JIJaHHAs peakuus?
KOH+C1, —-KCIOs+ KC1 +H20
1) peakiys MEKXMOJIEKYISIPHOTO OKUCIICHHS — BOCCTAHOBJICHHUS,
2) peakiysi BHyTPUMOJICKYIISIPHOTO OKUCICHHSI — BOCCTAHOBJICHUS;
3) peakiyst UCIPOTIOPIIHOHUPOBAHHS.
2. ATOMBI KaKOT0 2JIEMEHTa, U3MEHSISI CTCTICHb OKUCIICHHSI, OKUCISUTUCH B PEAKIIHH:
Pb(NO3z)2 — PbO + NO2+0>
1) cBuHIa; 2) a30Ta; 3) KMUCIOPo/a; 4) CBHHIIA M a30Ta; 5) a30Ta U KUCIOpo/a.
3. CKOMIBKO 21eKTpoHOB oTaaeT noH Cr¥' B peakiun:
Cr** +Br; + OH  — Cr0Z™ + Br +H20
1)1;2)2;3)3;4)4;5)5.
4. CKOJIbKO MOJIEKYJI a30THOM KHCIIOTHI Y4acTBYET B Ka4€CTBE OKUCIHUTENS B PEAKIIHH:
FeS + HNO3—Fe(NO3)s + S + NO +H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpenie ocyIiecTBIsSETCS peakiysl, MPOTEKAoIIas o CXEME:
MnO2+ KC103+ ... - KoMnOs+ KC1 +...

Kpumepuu oyenxu mecma: npaBuiibHbIX 0TBETOB 91-100% - «oTnuuHO», 0T 75 % 10 90%—
«xoportio», ot 60 % 1o 75%— «ymoBIETBOPUTEIBHOY, MeHbIIIE 60% - HEYTOBIETBOPUTEILHOY

Ipumepol 3a0au no omoensvruvim memam oucuyunaunst (IK-1, I1K-3)
Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas ceasv. Knaccol neopeanuueckux
COeOUHEeHUTL

OcHhosHble 3aKOHbl XUMUU
1.Cxonbko T con 00pa3oBalioCh MPY B3aUMOACHCTBUS 2,24 1T yIIIEKUCIIOTO ra3a, U3MepeHHOTO
MIPY HOPMAJTLHBIX YCIOBHSX C TUAPOKCHIOM HATpus . OTBET MOATBEPIUTE PACUETOM U HA30BUTE
MIOJIYYEHHYIO COJIb.
2. KapOonarHas TUI€HKa Ha TTIOBEPXHOCTH CTPOUTEILHBIX U3JICIIANA, U3TOTOBJICHHBIX C
WCIOJIb30BAaHUEM U3BECTH, Pa3pyIIAETCs BO BIAKHOM BO3yXE, COAEPKAIIEM U30BITOK
YTJIEKUCIIOTO Ta3a, ¢ oOpazoBanuem rumpokapoonara: CaCO3 + H20 + CO2 Ca(HCO3)2.
CKonbKO KT ruipoKapOOHaTa KaubIusl 00pa3yeTcs IpHU PaCTBOPEHHUH 5 KT KapOOHATa KaJbIlHs
OTBeT MOATBEPIUTE PACUETOM.

IIpumepnvie bunemul K KOHMPOALHOU padbome
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K ¢dopmaM nHCBMEHHOrO KOHTPOJIE OTHOCHUTCS KOHMPOJbHASL paboma, KOTOpas
SIBJIIETCSL OJIHOM U3 CIOKHBIX (DOPM MPOBEPKHU; OHA MOKET MPUMEHSTHCS Ui OLEHKU 3HAHUN 110
0a30BbIM M BapUaTUBHBIM AMCHMILIMHAM BceX IMKJIOB. KoHTposbHas paboTa, Kak IpaBHIIO,
COCTOUT M3 HEOOJBIIOTO0 KOJWYECTBA CPEAHUX IO TPYAHOCTHU BOIPOCOB, 33]ad WM 33/1aHUM,
TpeOYIOUINX MOMCKAa 0OOCHOBAHHOTO OTBETA.

Bo Bpemst mpoBepkH U OIIEHKH KOHTPOJIBHBIX TUCHbMEHHBIX PaObOT MPOBOIUTCS aHATU3
PE3yNIbTATOB BBHIIIOJIHEHUS, BBISIBISAIOTCS TUIIUYHBIC OIIUOKH, a TAK)KE MPUYMHBI UX MOSBICHHUS.
KonTponbHas paboTta 3aHUMAET YacTh Y4eOHOT0 3aHATHS C pa300pOM MPaBUIIbHBIX PEIICHUN
Ha ClIeJyIoleM 3aHATuu. [lepeueHb NPUMEPHBIX KOHTPOJIbHBIX paOOT MPUBEIECH HUXKE.

Tema 1: Beeoenue. Cmpoenue amoma u xumuyeckas c6:a3v. Knaccvl neopeanuyveckux
coeOuHeHUll

1. Beluucnauth MOJISIpHYIO Maccy rasa, eciu Macca 280 mi ero mpu temneparype 21 °Cu
nasiennu 2.026-107 11a paBHa 0,65T.

2. BpraucnauTe MOJISIpHYIO Maccy dKBUBajeHTa MeTaiia, eciiu 0,2 T ero BHITECHUIN U3
KUCJIO0THI 78 M1 Bogopoja, usmepenHoro npu 17 °C u gaBnenun 98642 Ila.

3. I'me conmepkutcs 6onbiie Monekyi: B 1 11 xmopa npu 23 °C u gasnenuu 98 500 I[1a wnu B
1 1 okcupaa yrnepoaa npu 55 °C u gasnenuu 10 600 I1a?

Tema 6: Komnnexcrvie coeournenus. EMOH@OpZLZHMIlQCKa}Z XUMUAL.

1. Ha3oBuTe KOMIUIEKCHOE COEMHECHHUE:

[Cu(H20)3 OH]CI, [Pt(NHz3)2Cl4],[Cr(H20)4Cl2]Cl , K[ReF7]

VYcnoBue 00pa3oBaHus BBICOKOCITMHOBOTO KOMILIEKCA.

3. Ompenenuts THI THOpUAM3aIK 10 MeToay BC u onucath MarHUTHBIC CBOWCTBA
KOMIIIEKCHOTO coeuHenus: [CoFs]>

4. BBIUMCIUTH KPAaTHOCTh CBA3H KOMIUIEKCHOTO coenuHerus MerogoM MO: [Co(NH3)4]?

no

3adanue ons evinonnenus pacuemno-zpaguueckozo sadanus (I1K-1, IK-3)
Tema 1: Beedenue. Cmpoenue amoma u xumudeckas ceasw. Knaccel neopeanuueckux
COeOUHEeHUTL
Ocy1iecTBUTh HENOYKHU MPEBPALLICHUN:
Mg - MgSO. -Mg(OH)2 - MgCl:
Fe 203— Fe 2(S04)3- Fe(OH)s - Fe 203
CuO - CuSO4-Cu(OH) - CuO.

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUS XUMULECKUX PeaKyull

1 OmpenenuTs CTaHAAPTHYIO SHTAIBIUIO 00pa30BaHUS  METHUIIOBOTO CIIUPTA, UCXOIS U3
ypaBuenHus:: CH3OH x+ 3\2 O - = COxr + H2Ox, eciu TermioBoit
s dexT peakun -726,5 kJIx.
2. Moxer mu npu Temmnepatype 100 °C mpotekats peaxims:
2PH3 ++ 4072 =P20s5«+ 3H 20 ?
3. Kax usmenutscs ckopocts peakiuu: 2NO + Oz -> 2NO2, npu :
a) YMEHBIIIEHUU KOHLIEHTpaIMU B 3 pa3a, 0) Ipu yMEHbILIEHUH JaBJIeHUs B 2 pa3a?
4. Kak MOKHO CMECTUTh PaBHOBECHE B CTOPOHY BBIX0/1a IIPOTYKTa
2 SOz + O2=2 SOzecnu 3TO HK30TEPMHUUECKAsT PEaAKITHS?
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Tema 3: /lucnepcuvle cucmemsi. Pacmeopul Heanekmpoaumos.

1. B Boxe maccoit 200 r pacTBopmiin cosib Maccoid 20 r. OnpeneauTs MacCoOBYIO JOJTHO
BEIIECTBA COJIM B PACTBOPE, MPUHSB IUIOTHOCTH BOJBI paBHOM 11/MiL.

2. Onpenenutb Maccy BOJbI, KOTOPYIO HE0OX0AUMO npubaBuTh K 220 I. pacTBOpa KUCIOTHI
¢ MaccoBoii noneit 80%, urods! noayuuts 60% pacTBop.

3. Haiitu maccy meanoro kynopoca CuSO4 *5H; O HeoOX0auMYy0 SISl TPUTOTOBJICHHS 1 71
pactBopa , conepskaiiero 10% 6e3Boanoit conu. [Inornocts 10% pactBopa 1,084 r/mu.

4. Jns werirpammsanuu 60 ma HoSO4 motpedoBanock modasuts 20 M 0,3 H menoun KOH.
Onpenenuts MosspHOCTH pacTBopa H2SO4.

Ilpumepnsvie memvt 00K1A008 011 OUCKYCCUU RO PA30eNaAM OUCHUNTUHDL
(ITK-1, IIK-3)
[TonroToBka nOKIIa1a-TIPE3EHTAIIMU TI0 HAlpaBJieHa Ha YIITyOJICHNUE TEOPETHICCKUX
3HaHU#, HOpMUPOBAHHE IPAKTUIECKUX YMEHHUI U HaBBIKOB MTOMCKA, cOopa, 00paboTKH, aHAN3a
Y TIpe3eHTaluU HHPOPMAIUH.

1.HoBble OKOJICHUS HEOPTaHMUECKUX (DYHKIIMOHAIBbHBIX MaTepPHAJIOB.

. BeicokoTemnepaTypHble CBEPXIIPOBOJHUKU U UX POJIb B Pa3BUTHUH HAYKU U TEXHUKH.
. Kuakne kpucTaisl.

CunukaTel U aJIFOMOCUIIMKATBHI.

JIérkue cruiaBel.

YraepoaucTeie CTalu.

JlerupoBaHHBIE CTAIIN.

. Kepamnueckne marepuaisl.

. [Tonmumepsl.

. Komno3utsl. CBolicTBa 1 HallpaBJI€HUs UCIIOJIb30BAHMUS.

. Marepuassl, U3 KOTOPBIX U3rOTABIMBAIOT aBTOMOOHIIB.

. OHeprus 1 aBTOMOOMIIb. [TyTH 3KOHOMUM SHEPTUU.

. Hed1b 1 HETenepepaboTka.

. IlepcriekTHBBI pa3BUTUS HAHOXUMUH.

. Koppo3sus meramios. DxoHomuueckuit yiep6. Mepsl 00ps0bI ¢ KOppo3HUeH.
16. IIpombllIeHHBIE METO/IbI (PUKCALIUHU a30Ta U UX TEPMOJAMHAMUYECKOE ¥ 3KOHOMUYECKOE
000CHOBaHUE.

17. TlepceKTUBBI UCTIOIB30BAHMSI TOIUIMBHBIX 3JIEMEHTOB.

18. KorepeHTHOCTh B XUMHUYECKHX PEAKIUIX.

19. IIpuMeHeHne paAOaKTUBHBIX U30TONOB B COBPEMEHHBIX TEXHOJIOTHSX.

20. CoBpeMeHHbIE MHCTPYMEHTAIbHbIE METObI UACHTU(DUKAIINH BEILIECTB.

© NS UIA®WN

el ol el =
O WNPRERO

Temut nabopamopuvix padom no omoeabHbIM MemMam OUCUUNTIUHDBL
(TIK-1, IIK-3)
Jlabopamopuas paboma Ne. 1.0crogHbie K1accyl HEOPSAHUYECKUX COeOUHEHUT

3HAKOMCTBO C TEXHHKOM 0€30MacHOCTH Npu paboTe B XUMHUUYECKOH nmaboparopuu. Ilpu
BBINOJIHEHUH J1a00paTOpPHOI pabOThI M3Yy4alOTCsl CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHMH U CrIOCOOBI UX MOJTYYEHUSI.

KonTtponbHoit padboTe mo Teme: «OCHOBHBIE TIOHATHS U 3aKOHBI XUMHH
Jlabopamopnas paboma Ne2: Onpedenenue sk8usaieHma memaiia’

OBnazieHne TEXHUKOW OKCIEPUMEHTa W TPOBEIEHUS WCCIEeIOBATENBCKONH PaOOTHI.
Brinonnenue nabopatopHoil paboThl OCHOBAHO Ha 3HAHUM 3aKOHOB XMMHH, YMEHUU POBOAUTH
pacuer SKBHBAJICHTA METaJlIa IO Pe3yabTaTaM dKCIIEPUMEHTAIBHBIX JTAHHBIX.

Pemenue 3amad mo reme: OCHOBHBIE MMOHATHS M 3aKOHBI XHUMHH.
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Jlabopamopnas paooma Ne3. Ckopocmb XuMuueckux peakyuil U XumMuieckoe pagHosecue

[Ipn BbeImonHeHMH JAOOpPATOPHOW pabOThl  HM3y4yaeTcsl 3aBHUCHUMOCTh — BIUSHUS
KOHIICHTPALUU PEArupyroIuX BEIIECTB, TEMIEPATYPhI, KaTaau3aropa Ha CKOPOCTh XUMUUYECKON
peakiuu, a TakkKe BIUSHUE KOHIIGHTpAIlMM Ha XUMHYECKOoe paBHOBecue. TecTupoBaHUE TeMe
3aHSTHS.

Jlabopamopnasa pavoma Ned. [Ipucomosnenue pacmeopos 3a0aHHOU KOHYEHMPAYUU.
Tumposanue.

[IpuoGperatoTcss yMeHHUS MPUTOTOBICHUS PACTBOPOB 33JaHHONW KOHIIEHTpPALUU IO
pacueTy Macchl BELIECTBA, HEOOXOAUMOMN JJIsi MPUTOTOBJIEHUSI pacTBopa (MOJIIpHAs, MaccoBas
nois). TOYHOCTh TPUTOTOBJIIEHHS PACTBOPOB OIPEAEHSAETCS 110 W3MEPEHUIO0 IUIOTHOCTH
KHUJKOCTEH C TMOMOIIBIO apeoMerpa. TUTpoBaHHE MOJMydyeHHOro pacTBopa. O3HaAKOMIIEHHE C
TEXHUKOM KHCJIOTHO-OCHOBHOI'O THUTPOBAaHHS pPACTBOPOB C HEU3BECTHOW KOHUEHTpALMEN
PacTBOPEHHOIO BELIECTBA.

Kontponbnas pabota no teme: «PacTBopsI».

Jlabopamopuasa paboma Ne 5 Dnexmponumuueckas ouccoyuayus u 2uOpoiu3 couetl.
®opmupyIOTCS yMeHHUs padOThl C pacTBOpaMu 3JEKTPOJIUTOB. M3ywaercs BiausiHuE

KOHIIEHTPAllMd Ha CMEIIEHUEe paBHOBecUs cnaboro »snektpoiuTa. llpuoOperaercs HaBBIK

onpeaenenust pH pacTBopoB cosell, CMelIeHne paBHOBECHS T'MIPOJIU3a COjle. 3HAKOMCTBO CO

cBoiicTBamMu Oy(pepHBIX PacTBOPOB.

Jlabopamopuasa pavoma Ne 6. OxuciumenbHo-60CCMAHOBUMENbHbIE PEAKYULU.

O3HakOMJICHHE C PacTBOpaMU THIHMYHBIX OKHCIUTENEW U BoccTaHOBHUTeNel. M3ydyeHue
YCJIOBUHM TMPOTEKAHUSI U CPEIbl Ha MPOTEKAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.
Oznakomnenue ¢ Tunamu OBP. Cocrasnenue ypaBuenunit OBP: a) metox aiektponHoro 6anaHca; 0)
METOJ AJIEKTPOHHO-UOHHOTO OanaHca.

Jlabopamopnasa paboma Ne7 Dnekmpoxumuueckue ceoticmsea pacmeopos. I anveanuyeckutl
S/1eMeHM.

OBnaneHne TEXHUKOM OKCIEpUMEHTa U TPOBEACHHS HCCIEeIOBATENIbCKOW PabOTHI:
CO3/JJaHUE TAIbBAHUYECKOTO AJIEMEHTA, KOHLIEHTPALIMOHHOTO TAJIbBAHUYECKOTO AJIEMEHTA.
Jlabopamopnasa pavoma Ne8. Oowue ceoticmea memanios, HeMemaniios U Ux CoOeOUHeHU.

dopMupoBaHWe YMEHHMH pabOThl HEMETaUlaMH U HX COeIUHEeHHsIMH. W3yuenue
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX CBOMCTB HEMETAIIOB U UX COCTUHEHUH.

dopMupoBaHre YMEHUN pabOTHI ¢ METaUIaMH TPU UX PACTBOPEHUH B BOJIE, PACTBOpaAxX
KHCIIOT, IIeJ0Yell, TpHu CIulaBieHuu. V3yduTh KHUCIOTHO-OCHOBHOW M  OKHCIHMTEIHHO-
BOCCTAHOBUTEJIBHBIN XapaKTep BaKHEUIINX COCIMHEHNI METaJUIOB.

Jlabopamopunas paboma Ne.9 Xumuueckue memoow: ananusa sewecms. Kauecmeenuvie peakyuu Ha
KamuoHbl AHUOHDYL.

O3HakOMJIEHHE ¢ XUMHUECKUMU METOJIaMH aHalln3a BelecTB. KauecTBeHHbIE peakilny Ha
KaTHOHBI. M3ydeHWe MpOAYyKTOB B3aMMOJEHCTBHS HMX C KA4eCTBEHHBIMH AHHOHAMH.
dopmMupoBaHUE YMEHUS TPOBOJAUTH KAUeCTBEHHBINM aHAIN3 BEIIECTB.

O3HakOMJICHME C Ka4eCTBEHHBIMH pEakIMsIMH Ha aHUOHBL M3ydeHue MpOIyKTOB
B3aMMOJICHCTBUSL HMX C KA4eCTBEHHbIMH HOHaMu. DOopMHUpOBaHHE YMEHHS IMPOBOJIUTH
KA4eCTBEHHBIN aHAJIN3 BEIECTB.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl NPOBEACHUS MIPOMEKYTOYHOM aTTeCcTaluu

[IpomexyTouHas aTTecTalMs OCYHUIECTBIIIETCA BO BpeMsl SK3aMeHa

BOHpOCBI JJId TOATOTOBKH K 3K3aMEHAM COCTAaBJIAIOTCA B COOTBETCTBUH C COACPKAHUEM
JTUCLUIUIMHBL «XUMHUS », IMEIOTCS B paboueli mporpaMMe U BBIJIAIOTCS CTyIEHTaM He MO3/HEe,
YeM 3a Mecsll 0 OKOHYaHUs ceMecTpa. JK3aMeH cIaéTcs 1Mo ouneram, yTBepKIEHHBIM
3aBeyIOUIMM Kadeapoil U MoANMUCaHHBIM 3K3aMEHATOPOM.
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Bonpocwt 0na noozomosku k sxzameny (IIK-1, I1K-3)
Tema 1: Bseoenue. Cmpoenue amoma u xumuyeckas cesa3v. Knaccvl neopeanuyeckux
coeOuHeHUll
1.OcHOBHBIE MOHATHS U 3aKOHBI XUMUH. POJTh XUMHUK B HAYYHO-TEXHUUYECKOM ITPOTPECCE.
2.. OCHOBBI KBAaHTOBO-MEXaHUYECKOW TEOPUH CTPOCHHS aTOMA.
3.KBaHTOBBIC unciia. ATOMHBIE S, P, d, f - opOuTany.
4 .IIprHUIMTIBI 3a1I0JTHEHUE 3JIEKTPOHAMHU aTOMHBIX OpOUTANIEH.
5.Ilepuonnyeckuii 3akoH. [lepnoanueckas cucrema sanemenTos .M. Menneneesa.
Knaccudukanus snementos ( s-, p-,d-, T).
6. Xumuueckad cBa3b. [loaarue o metone BC u MO.
7. KoBanenTHas cBsI3b. CBOMCTBA BEIISCTB C KOBAJICHTHOM CBI3BIO.
8. MoHHas cBsi3b. DNEKTPOOTPUIIATEIIBHOCTD 3JIEMEHTOB.
9..BogopoaHas CBsi3b U €€ CBOMCTBA.
10. CBsa3p B MeTamax. CBOMCTBA BEIIECTB ¢ METAIUINYECKON CBI3EIO.
11.Tunsl KPUCTATUIMYECKUX PELIETOK U CBOMCTBA COCIMHEHUMN.
12.30nHas Teopus. [IpoBogHUKN TOKA, TOJIYIPOBOJAHUKY U JUIEKTPUKU.
13. MeXMOIeKYISIpHBIC CHJTBI B3aUMOICHCTBUSI.
14. OcHoBHBIE KJIacChl HEOPTraHUYECKUN COETUHEHU.

Tema 2: Obwue 3aKOHOMEPHOCU NPOMEKAHUSL XUMUYECKUX PeaKyull

15. Tepmoaunamuueckue cucteMbl. OYHKIIMU COCTOSHUS.. DHTAJIBIINS, SHTPONHMSI, BHYTPEHHSS
SHEprus — napaMeTpsl COCTOsIHUA BemiecTB. CTaHAapTHBIE TEPMOJANHAMHUYECKUE TapaMeTphl
o0pa3oBaHMs BEIIECTB.

16.11epBblit 3aKOH TEPMOTUHAMHUKH.

17..Ouepreruueckue 3p(HeKThl XUMUUYECKHX peakiuil. TepMoXuMHuuecKkue ypaBHEeHHs. 3aKOH
I'ecca u ero ucnonb3oBaHKUE ISl TEPMOXMMHUYECKHUX PACYETOB.

18.ITonsitue 00 sHTpOonMH. DHTpOMHUA (ha30BoOro nepexoaa. Bropoit 3akoH TeEpMOAMHAMUKH.
19.1M306apHo-n30TepMuuecKkuii moteHuan (3Heprusi [ u66ca). Hampasnenue npotexanus
XMMHYECKUX PEAKIIUH.

20. CkopocTh XUMUUECKOM peakuu 1 (paKTopbl Ha ee BAUSIONMe.3aBUCUMOCTb CKOPOCTH
peakuuu OT KOHIEHTPAlUH. 3aKOH JECHCTBYIOIIHUX Macc.

21.. 3aBUCUMOCTb CKOPOCTHU peakinu oT Temreparypsl. [IpaBuno Baut-I'odda.

22 .IloHsiTHEe O TEOPUM AKTUBUPOBAHHOI'O KOMIUIEKCA. DHEPIUs aKTUBALIUH.

23.I'oMOreHHBIi 1 reTeporeHHbIN KaTtanu3. ABTokarainn3. depmMeHTaTUBHBIN KaTalus3.
24.00patumsble 1 HeoOpaTuMbIe peakiui. Xumuueckoe pasHoBecue. [puniun Jle-IaTensbe.
Cwmenienue paBHoBecus.. KoHcTaHTa paBHOBECHS U (DAKTOPHI HA €€ BIUSIOLIUE.

Tema 3: ﬂucnepCHble cucmemal. Pacm@opbz HEINEeKmMpOoIumoe

25. J[lucniepcHble cucteMsl U ux kinaccupukanus. [IoHATHs 00 HIeaIbHBIX U PeabHbIX
pacTBopax.

26. Xumnueckas teopus pactBopos [[.M1. MenaeneeBa. O61mue cBOiCTBa pacTBOPOB.
27. KosnnuratuBHbIE CBOMCTBA pacTBOPOB 3aKOHBI Payis.

28. Ocmoc. 3akon Bant-T'odda. Ocmoc B npuposie. M3oTonnueckuit Ko3pPpuimeHt.

Tema 4: Pacmeopyl anekmpoaumos

29.1IpencraBieHre 0 MEXaHU3ME IEKTPOJIUTHYECKON TUCCOLIMAIMU B BOAHBIX PACTBOPax.
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Crenenp aucconuanuy U (akTopbl Ha €€ BIUSIONIHE.

30.3akoH pazbasnenus Ocanbaa..KoHcTanta gucconuaniu v (pakTopsl Ha €€ BIUSIOLIUE.
31 Bona ee poib B mpupoje. MonHoe npousseneHue Boabl. Bogopoansrii mokaszaresns ( PH)
pacTBopa.

32. BydepHble pacTBOpBI M KX CBOMCTBA.

33. IloHATHE O TEOPUHU CHIIBHBIX JEKTPOIUTOB. AKTUBHOCTh, KO3(PHUIIMEHT aKTUBHOCTH,
WOHHAsl CUjia pacTBOPA.

34. I'maponu3 coneii. HeobpaTtumerii ruaposms. CTeneHb 1 KOHCTaHTa THApoHn3a. BiausHue
TeMIIepaTypbl ¥ pa30aBjIeHUs Ha CTENEHb TUAPOIIN3A.

35. [IpousBenenue pacteopumoctu (I1P). YcnoBus Beimaaenus ocauka.

Tema 5: OxucnumenbHo - 60CCMAHOBUMENbHBIE PEAKYUU. DNeKMPOXUMULECKUE CBOUICMEA
pacmeopos.

36.0KxucanTeNnsHO-BOCCTAHOBUTEIbHBIC peakinu. Kinaccudukanus.
37.21eKTpoXUMHUYECKHE CBOMCTBA pacTBOPOB. CTaHIapPTHBIN 3JIEKTPOHBINA TOTEHLIUAT U
(dakTopsl Ha Hero BhustonMe. YpaBHeHue Hepucra.

38. lNanpBanmyeckuit anemenT. DJC raabBaHNYECKOTO JIEMECHTA.

39.3nexTponu3 paciuiaBa u BogHoro pacteopa NaCl. 3akonsr @apanes.

Tema 6: Komnnexchvie coeounenus. buoneopeanuyeckas Xumusl.

40. CtpoeHre 1 HOMEHKJIaTypa KOMIUIEKCHBIX coenHeHUH d-21eMeHTOB. XUMHUYECKas CBS3b B
KOMINIEKCHBIX COCIUHCHUMN.

41.Meton BC o reomeTpun ¥ MarHUTHBIX CBOMCTBAX KOMILIEKCHBIX COCTMHEHUM.

42.001mas XxapaKTepuCTHKa KOOPAUHAIMOHHBIX COCTMHEHUH OMOMETAIITIOB ¢ OMOJIUTaHIaMHU.

Tema 7: Obwue ceoticmea memannos u Hememannos. OCHOBbL XUMUUECKO20 CIMPOEHUsL U
Kaaccugurayusl opeanuyecKux coeouHeHut

43. Metamisl. PU3UUEeCKHe U XUMHYECKHE CBOMCTBA.

44, Hemertamisl. Pu3nyeckue U XMMAYECKHE CBOIMCTBA.

45. MeTanibl ¥ TEXHOJIOTUY TOMYyYeHHUS METAJUTMYECKUX KOHCTpYyKIuil. Koppo3us merannos.
XUMUYECKas U ANEKTPOXUMHUUECKas KOPpo3uss. MeTObl 3alUThl METAIIOB OT KOPPO3HUHU.

46. OCHOBBI XMIMHUECKOTO CTPOCHHSI U KIIAaCCU(UKALINS OPTAaHUUECKUX COCTUHEHHH.

47. Tlonmumepsl 1 onuromepsl. CBOMCTBAa U OCHOBHBIE XapaKTEPUCTHKHU MOJIHUMEPOB.
[IpumeneHne noJMMeEPOB B KQUECTBE KOHCTPYKIIMOHHBIX MAaTEPUATIOB

Tema 8: Memoouwl ananuza éewjecme

48. MeTopl aHAIM3a BEIIECTB: XUMHUECKUe, GPU3NYECKUE U PU3UKO-XUMUUYECKUE METOIBI
CrnexTpalibHble METO/Ibl aHATN3A:

49.SIBneHne palMOaKTUBHOCTH. BUIBI painoakTHBHOCTH. PajrioakTuBHEIE 371eMeHTHI. CITOCOOBI
O0OHapyKEeHHS paIMOaKTUBHOCTH

50.HoBble HampaBiIeHUS COBPEMEHHONW XHMHH U XHMHUYECKOH TexXHOJoruu. HaHOTeXHOIOTHH.

Ilpumepnulit IK3amenayuonHbLIL Ounem :
1. CrexuomeTpuueckue 3aKOHbI M X POJIb B COBPEMEHHOM XMMUH.
2. TepmoanHamudeckue cUcTeMbl. OYHKIIMU COCTOSHHUS.
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3. Kak m3menutncst ckopocts peakuuu: N2+ 3H2 = 2 NH3, npu a) ymenbmieann o6bema B 3
pasa, 0) yMEHBIIICHUY JIaBJICHUS B 2 pa3 , B)yMCHbBIICHUN KOHIICHTpAIuK B 3 paza?
4. 3akoHYUTH ypaBHEHUE COCTABMTH 3JICKTPOHHBIN OaJaHC ¥ PACCTaBUTh KOS()(PUIMEHTHI

YpPaBHCHUSI:
KMnOs+ HCL = Mn*2 +... ...

Obuwue Kpumepuu oyeHUBAHUA 3HAHUIL:

OneHka 3HaHMW 10 JUCHMIUIMHE «XHUMMSI» Ha 9K3aMeHe Ipearojaraer
i QepeHIIMPOBaHHBIA TMOAX0J K CTYAEHTY, Y4eT €ro HHIUBUAYaJbHBIX  CIIOCOOHOCTEH,
CTENEHb YCBOEHMS U CUCTEMAaTH3allMM 3HAaHUH y4eOHOro Kypca, yMEHMsl AeaTh J10Ka3aTelbHble
BBIBOJABI U 0000meHus, QopMHUpOBaHUS  OOMIEKYIBTYPHBIX U  MPO(GECCHOHATBHBIX
KOMIIETEHTHOCTEH.

OneHuBaeTcst HE TOJNBKO TIIIyOMHAa TIOHMMAaHHMS OCHOBHBIX pa3/lelioB Yy4eOHOMH
JUCLUIUIMHBL, HO M IOCEIIAeMOCTh JIEKIMH M JaO0OpaTOPHBIX 3aHATUH, aKTUBHOCTh IpHU
YCTHBIX OIIPOCAX U COJIEPIKATENBHOCTh YCTHBIX OTBETOB.

«Omauynoy - OLECHMUBAIOTCS OTBETHI, COJAEP)KAHUE KOTOPBIX OCHOBAaHO Ha IJIyOOKOM
BCECTOPOHHEM 3HAHUU IIPEIMETa, OCHOBHBIX 3aKOHOB XHMMHUHU, XMMHUYECKON HOMEHKIATYpHI,
o0Iye 3aKOHOMEPHOCTH MPOTEKAaHUS pPeakUuil, XMMUYECKHE CBOWCTB BELIECTB U OCHOBHBIX
KJIacCOB ~ Heopranmyeckux coeauHeHuil. CopepxaHue Oujeta  M3J0XKEH  JIOTMYHO,
apryMEHTHUPOBaHO M B TMOJHOM oO0beMe. OCHOBHBIE NOHATHUS, BBIBOJBI M 000OLICHMS
copMynHupoBaHbl YOSIUTEIHHO U JOKA3aTENbHO MPABHIBHO COCTABJICHBI YPaBHEHUS PEaKIuH,
peleHa mpeuIoKeHHas 3a/1a4a.

«Xopouwio» - OLECHUBAIOTCSI OTBETHI, OCHOBAaHHbIE Ha TBEPAOM 3HAHMM MPEIAMETa, C
HE3HAUYUTEJIbHBIMU IIpo0OenaMu B 3HAHUAX. BO3MOXKHBI HEJOCTAaTKM B CUCTEMAaTH3allMU WJIM B
00001IeHNN MaTepuana, HETOYHOCTH B BBIBOJAX,. CTYACHT TBEpAO 3HAET OCHOBHBIE KATETOPUH
y4eOHOM AUCIUIIUHBI, HO JIOITYCKaeT He3HAYUTEIbHbIE OLIMOKU MPH COCTABICHUH XUMHUYECKUX
YpaBHEHUI peakuy WK PEeLICHUH 3a/1a4.

«Yooenemeopumenvno» - OLEHUBAIOTCS OTBETHI, KOTOpbIE 0a3uUPYIOTCS HAa 3HAHUU OCHOB
IperMeTa, HO UMEIOTCSl 3HAYMTEIbHbIE MPOOENbl B YCBOGHUM MarepHala, 3aTpyJAHEHHUS B €ro
U3JI0KEHUH U CHCTEMAaTU3alluy, BBIBOJBI CIa00 apryMEHTHUPOBAHbI, B COAEPKAHUH JOMYIIECHBI
rpyOble TeopeTudeckue OUIMOKH, IrpyOble OMMOKHM MPH COCTABIEHUU XMMUYECKUX YpaBHEHUM
peaKIMM WIK PEeLIeHNH 3a/1a4.

«Heyooenemeopumenvno» - OLUEHUBAIOTCA OTBEThI, B KOTOPHIX OOHApY)KEHO HE 3HaHUE
OCHOBHBIX pa3JlellOB JUCLUIUIMHBI, COJIEP)KaHWE OCHOBHOIO MaTepuaja HE YCBOEHO,
0000meHnii 1 BBIBOJOB HeT. CTyAEHT HE MOXET WM OTKa3bIBaeTCcsl OTBEYaTh Ha
MIOCTaBJIEHHBIE BOIIPOCHI.

OneHouyHble CpeACTBa JUIsl WHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbSI BBIOMPAIOTCS C YUETOM MX MHAUBUAYAIBHBIX ICUXO(U3UUECKUX 0COOEHHOCTEH.

— TpU HEOOXOIMMOCTH HWHBaIMJaM U JIMLIAM C OrPaHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbS MIPEIOCTABIISETCS JOMOIHUTEIBHOE BPEMs JUIsl TIOATOTOBKHM OTBETAa HA DK3aMEHE;

— NP MPOBEACHUH MPOIETYpPhl OLIEHUBAHUS PE3YJIbTaTOB 00YUEHHS MHBAIMJIOB U JIUII C
OTPaHUUYEHHBIMUA BO3MOXHOCTSIMU 3/10pPOBbsI MPEAYCMATPUBAETCSA UCIIOJIB30BAaHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX UHIUBUAYATbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH JUIs 00YUAIOIIMXCS C OrPAaHMYEHHBIMH BO3MOKHOCTSMH 3/I0POBBSI
U UHBAaJWAOB TIpPOLIEIypa OLIEHUBAHMS PE3YyIbTaTOB OOYYEHHMsS] MO JIUCHUIUIMHE MOXKET
IIPOBOAUTHCS B HECKOJIBKO 3TaIlOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOYYEHMs] MHBAJIUIOB U JIMI[ C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH  3/I0pPOBbsSI 110 JUCHMIUIMHE (MOJAYJIIO) TNpeaycMaTpUBaeT NpPeAOoCTaBICHUE
uHpopmanuu B ¢dopMax, aJanTHPOBAHHBIX K OrPAaHUYEHHSIM UX 370pPOBbsi U BOCHPUATHUS
uH(pOpMaINU:
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JIJ1s1 TTT C HApYIICHUSIMH 3PEHHS:

— B Ie4aTHOH (hopMe YBEITMYCHHBIM MIPU(TOM,

— B hopMe IIEKTPOHHOTO JOKYMEHTA.

JUJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B miedaTHou (opwme,

— B popMe 2IIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B I1IeUaTHOM opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpEeYEeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTA
oOyJaronmxcs.

5. IlepeyeHb OCHOBHOM M IOMOJTHUTEIbHON YUeOHOM JTUTEPATYPHhI, HEOOXOTUMOM
JJIS1 OCBOCHMS IV CHUILIHHBI (MOAYJIA).

5.1 OcHoBHas1 IMTEpPaTYpa:
1. T'munka H.JI., O61as xumus [DneKTpOHHBIN pecypc] : B 2-X T. : YUCOHUK IS
akamemuueckoro 6akamaspuara . T. 1/ H. JI. 'nmuaka ; mox pen. B. A. Ilonkosa, A. B. babkosa.
- 20-e u3x., mepepad. u gom. - Mocksa : FOpaiit, 2018. - 353 c.
Pexxum monycka: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
2. I'mnuka H. JI.,00mas xumust [ DIEeKTPOHHBIA pecypc] : B 2-X T. : YI4COHUK TSI
akagemudeckoro OakamaBpuata . T. 2 / H. JI. 'munka ; mox pen. B. A. ITonkoBa, A. B. babkosa.
- 20-e u3x., mepepad. u goi. - Mocksa : FOpaiit, 2018. - 379 c.
Pexxum momycka: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

5.2 Jlono/THATEILHAS JIMTEpaTypa:
1 T'munka, H. JI. O6mas xumus [Teker]: yueObnuk / H. JI. I'munka; mox pexn. B. A. ITonkoBa, A.
B. babkosa. - 19-¢ u3x., nmepepad. u mom. - Mocksa: FOpaiit, 2014. - 900 ¢ : wi. - (bakamasp.
Ba3oBsrit kypc). - Bubmuorp.: c. 888. - ISBN 9785991631587 : 624.81. (79 ak3)
2 Tlpecc, N.A. OcHOBBI 001IelH XUMHH [ DICKTPOHHBIN pecypce] : yued. mocodre — DIIEKTPOH.
nan. — Cankrt-IlerepOypr: Jlanb, 2012. — 496 c.
Pexxum noctyna: https://e.lanbook.com/book/4035#authors
3. Bombxun B.B.,00mas xumust. M30panneie riaBsl [Teker] : yueOHOE mocoOue i CTyISHTOB
By30B / B. B. BonbxuH. - U3n. 2-e, nepepab. u gom. - CIIO6. [u ap.] : Jlans, 2008. - 378 c. -
(YueOnmku st By3oB. CrienmanbsHas uteparypa). - bubmworp.: c. 335. - ISBN 9785811408313
: 539.00.
4.. ®axnpman, bpennu [1., Xumus HOBBIX MaTepHaIOB U HaHOTeXHoJoTuM [ Tekcr] : [yueOHoe
nocobue] / b. ®axnpman ; nep. ¢ auri. J. O. Yapkuna u B. B. Yrounukosoit nox pen. 0. [1.
TperpsikoBa u E. A. I'ynununa. - Jlonronpynusiii : Untennekr, 2011. - 463 c., [20] 1. u. -
bubnuorp. B koH1e rias. - ISBN 9785915590297. - ISBN 9781402061196 : 1944.80.
5. I'yceB A.W. HanomaTepuasbl, HAHOCTPYKTYpbI, HAaHOTeXHOJIOTUU. — M.: @usmatiut, 2009. —
416 c. Pexxum moctyma: https://e.lanbook.com/book/2173#book_name

JIJis OCBOCHUS JUCIMIUTMHBI MHBATHIAMH U JINIIAMHU C OTPaHUICHHBIMU BO3MOKHOCTSIMH
3JI0pPOBbSI UMEIOTCS U3JITaHUS B 3JIEKTPOHHOM BHJIC B DJICKTPOHHO-OMOIMOTEYHBIX CHCTEMAX
«JTaab» u «¥Opait».

5.3. Illepuoauyeckue U3IaHNUs:
Kypnan “Xumus u xu3Hb- XXI Bex”

6. [lepeuenn pecypcon HH(GOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«HTEepHET», B TOM 4HCJ/Ie COBPeMeHHbIe NPOodecCHOHATbHBIE 0a3bl JAHHBIX U
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/4035#authors
https://e.lanbook.com/book/2173#book_name

HH(pOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI HEOOXOIUMBIX [IJIsl 0CBOEHUS U CIUTLIHHBI
(Monmy.Jisi).
ITopTan oTKpBITEIX JaHHBIX Poccuiickoit ®enepepanuu https://data.gov.ru
baza ganneix Hayunoii anekrponnsiii oudmmorexku eLIBRARY.RU https://elibrary.ru/
3. ba3bl MaHHBIX W aHATUTHYECKHE MYOIUKAIMH «YHUBEPCHUTETCKAss MHPOPMAIMOHHAS
cucrema POCCHS» https://uisrussia.msu.ru/

=

N

4.  XuMUYECKUH KaTaJlor: XUMHUYECKUe pecypcehl Pyrnera http://www.ximicat.com/

5. Ilopran (byHIIaMEHTAIBHOTO XUMHUYECKOTO o0Opa3oBaHUs Poccun_
http://www.chemnet.ru

6. XuMHK: CaliT 0 XUMUH [T XUMUKOB http://www.xumuk.ru/

7. Xumwuueckuii cepsep http://www.Himhelp.ru

7.MeToauyeckne yKa3aHus JJIsl 00YYAIOIIHUXCSI M0 OCBOEHHIO TUCIIHIIIMHBI
(Mmonxyas).

OO01iue peKoMeHaIMK 110 OCYILECTBICHUIO CAMOCTOSITETbHOM paboThl MPEICTaBICHBI B
METOAMYECKUX yKa3aHMSIX, KOTOPHIE COCTaBJI€HbBI B COOTBETCTBUU C TpeOOBaHUSIMHU
®denepalibHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICIIET0 00pa3oBaHus 1Mo 27 u
38 YI'CH. VYTBepxnaensl Ha 3acemanuu CoBera skoHoMuyeckoro (akyiasreta ®I'BOY BO
«KyoI'Y». Ilpotokon Ne 8 or 29 wurons 2017 r. IlpennaznadeHsl st CTYJIEHTOB
9KOHOMHYECKOTO (paKyapTeTa BCEX CHEIMAILHOCTEH ¥ HANpPaBICHUH IMOATOTOBKH. Pexum
noctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya.

JUi1st BBITIOJTHEHUS JTa00PAaTOPHBIX PadOT MO Kypcy «XHMHUS» M CAMOCTOSTEILHOW paboThI
CTYJIEHTaMU UCTIOIB3YIOTCSI METOJUYECKUE YKA3aHUS:

e Kysuenmosa C.JL, Cropoxenko  T.II../YyeGHO-METOAMYECKOE mocooue s
nabopaTopHBIX PAadOT TO XUMUU (VI CTYACHTOB 3KOHOMHYECKOTO (aKyIbTeTa),
Kpacnonmap, KyoI'Y, 2017 r.-72 ¢, yTBepkIeHHOE Ha 3aceqaHuM Kadeapbl OOIIEH,
Heoprannueckoi xumuu 1 UBTBX npotokon Ne7 22.06. 2017 r.,

B KOTOpPBIX TMPEJACTaBICHB METOJMYECKHE PEKOMEHJAMK TI0 PEIICHUI0 3a7ad,

Pa3HOYPOBHEBBIE BOTPOCHI U YIIPAKHEHUS, TPOOIEMHBIE 3aJaHus, TaO0OPaTOpPHBIE paOOTHI.

Teopernueckne 3HaHHMS 1O OCHOBHBIM pazzenaM Kypca «XUMHUS» CTYJEHTHI
NpUOOPETAIOT Ha JIEKUUAX M JAOOPAaTOPHBIX 3aHATHUSAX, 3aKPEIUIAIOT U PACIIUPSIIOT BO BpeMs
CaMOCTOSITENTLHON pabOTHI.

Jlekyuu — ¢dopma y4eOHOro 3aHATUSA, LEJIb KOTOPOIO COCTOUT B PACCMOTPEHUHU
TEOPETUYECKHX BOMPOCOB M3JIaraeéMoil JUCLUIUIMHBI B JIOTMYECKH BblAEpKaHHOW (opme. B
coctaB YMM JEeKIIMOHHOTO Kypca BKJIIOYAIOTCS: YIEOHUKN KOHCIIEKTHI JIEKIIUI B [I€YaTHOM WJIH
NEKTPOHHOM BHJAaxX; TECTHl M 3aJaHMs IO OTIENbHBIM TeMaM JeKuui. Ha nexuumsx narorcs
CHUCTEMAaTHU3UpPOBAaHHBIE OCHOBBI 3HAHWM, M3JararoTcs TJIaBHbIE MPOOJIEMBbl COOTBETCTBYIOLIUX
pa3aesoB XMMHUH, pa3BUBAETCS TBOPUECKOE MBIIUIEHHE CTYIEHTOB M OINpPENEIAETCS Mporpamma
MPaKTUYECKUX U BHEAYJUTOPHOU CaMOCTOSITENIbHON paboThI.

Jlekuun 1o Kypcy «XHUMHS» TPEACTABISAIOTCS B BHJAE 0030pOB C JAEMOHCTPALMOHHBIM
9KCIIEPUMEHTOM TI0 OTJIEIbHBIM OCHOBHBIM TEMaM MPOTrPaMMBl.

BaxubpiM kputepueM B paboTe € JIGKUIMOHHBIM  MaTepuajoM  sIBISeTCS

MOJITOTOBKA CTY/ICHTOB K CO3HATEIIEHOMY BOCTIPHUSITHIO MPEroaBaeMOro
matepuana. [Ipy  mOAroToBke — CTyAGHTa K  JIEKHMM  HEOOXOAWMO,  BO-TIEPBBIX,
TICUXOJOTHYECKH HACTPOUTHCS Ha 3Ty paborty, OCO3HATh HEOO0XO0UMOCTh ee
CHCTEMaTHYECKOTO BBITOJIHEHUSI. Bo-BTOpBIX, HE00X0AUMO BBITIOJTHEHHE

HOSH&B&TGJ’IBHO-HpaKTI/IquKOﬁ JCATCIIbHOCTH HAaKaHYHC JICKIINH (HpOCManI/IBaHI/Ie
3anucen HpCI[BIJIYIJ_[Cﬁ JCKIIMHM  JJIA  BOCCTAHOBJICHUA B naMsTu  paHeC  HU3YUYCHHOI'O
mMarcepuajia, O3HAKOMJICHHUC C 3aJaHUAMU IJId CaMOCTOSITENLHOMN pa6OTBI, BKIIFOUCHHBIMHU B
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porpamMmy, ox00p JTUTEPaTyphl).

[lonrotroBka K JeKUMM  MOOWUIM3yeT  CTyJA€HTa Ha  TBOpPYECKyl0  padorty,

TJIABHBIMH B KOTOPOH SBJISIFOTCS ~ YMEHHS  CHOyllaTh,  BOCIPUHUMATh,  3allMCHIBATh.
3anuceIBaHUEe  JICKIHH —  TBOpPYECKHUH npouecc. 3anuce JIEKITAHN KpaitHe
BaXKHA. OTO IIO3BOJIIET  HAJOJIIO COXPAaHHTh  OCHOBHBIC  TIOJIOKEHUS  JICKIIUU;
CIIOCOOCTBYET  TOMJICPKAHUIO  BHUMAaHUS; CIOCOOCTBYET JTy4dIIeMy 3aIIOMHHAHUS
Marepuana.

I sddexktnBHOM  pabOTBI ¢ JIEKIHMOHHBIM  MaTepHAIOM HE00XO0aMMO
3auKCcUpOBaTh Ha3BaHWE TEMbI, IUIAH JIGKIIUM © PEKOMEHIIOBAHHYIO JUTEpPATypYy.
ITocne 9TOrO MIPUCTYTIATh K 3aIUCcH coJiepKaHus JIEKLIMH.
B odopmiteHnn KOHCIIEKTa JIEKI[UN Ba)KHBIM MOMEHTOM SIBJISIETCS

HeO6XOI[I/IMOCTB OCTaBJIATH I10JIA, KOTOPEIC HOTpe6YIOTCH JJIA nocnez[yfomeﬁ
paGOTbI Haa JICKIIMOHHBIM MAaTCpHaJIOM.

[loaroroBka poknaga OasupyeTcss Ha moadope, H3yueHUH, OOOOIIEHWHM U aHalu3e
uHbOpMAIMK M3 PA3IUYHBIX HMCTOYHHKOB C WCIIOJIB30BAHHEM COBPEMEHHBIX TEXHOJIOTHA.
Pesynbrarom maHHOro BHAa pabOTHl SBISIETCS MyONWYHAs MPE3CHTALUsS C HMCIOIb30BaHUEM
nporpammbl Power Point. [Togsenenne nToroB npoBoauTcsi B popMe TUCKYCCHH, TTO3BOJISIONICH
00y4aroIuMcs IPOSIBUTH ceOs

Jlabopamopusle 3anamusn — COCTaBHasg 4acTh y4eOHOTo mpolecca, rpymnmnosas ¢gopma
y4eOHBIX 3aHSTHIA, HAlIpaBJICHHAs Ha Pa3BUTUE CAMOCTOSITEIILHOCTH YUalllUXCsl U MPUOOPETeHHE
YMEHM ¥ HABBIKOB JKCIIEPUMEHTAIbHOW pabOThl, TMO3BOJSIOIIUX CTYICHTaM pPa3BUTh
poeCCHOHATBHYI0 KOMIIETEHTHOCTh, IPUMEHHUTh HA TPAKTHKE MOJIYyYCHHBIE TEOPETHUECKUE
3HaHUS..

B cocra YMM naGopaTopHbIX 3aHSITHI BKJIIOYAIOTCSA: METOAMYECKHE YKa3aHUs IO
MOATOTOBKE JTA0OPATOPHBIX 3aHATHI B MEYATHOM WM 3JIEKTPOHHOM BHJIaX; IJIaH MPOBEICHUS
3aHSATUN C yKa3aHUEM IOCIEA0BATEIbHOCTH PACCMAaTPUBAEMbIX TEM; KPaTKHE TEOPETUUYECKUE U
METOJINYECKUE MaTepHagbl IO KAKIOW TEeME, IO3BOJSIOIIMX CTYIEHTY O3HAKOMMTHCS C
CYLIHOCTBIO U3y4aeMbIX BOIIPOCOB.

IIpu nmoarotoBke K  J1abopaTopHbIM  paboTaM  cjlelyeT HCIOJIb30BaTh  BCHO
PEKOMEHIOBAaHHYIO JTeparypy. IIpexkne Bcero, CTyaeHTBI JOJDKHBI YSCHUTH IPEIIOKEHHBIN
IUIaH 3aHSTHS, OCMBICIMTH BBIHECEHHBIE /JIsi OOCYKIEHHS BOIPOCH], MECTO KaXJOro H3
BOIIPOCOB B PaCKpBITHH TEMBI CEMUHapa. B mporecce NOAroTOBKU K CEMUHApPY 3aKpEILIAIOTCS U
YTOUYHSIIOTCSL YK€ M3BECTHBIE W OCBaMBalOTCS HOBble Kareropuu. CTajnkuBaschb B XOJe€
MOATOTOBKU C HEJOCTATOYHO MOHATHBIMA MOMEHTAMU TEMBbI, CTYIAEHThl HaXOASAT OTBETHI
CaMOCTOSITENIbHO WJIN (PUKCUPYIOT CBOM BOIPOCHI JUIsl TIOCTAHOBKM M YSICHEHHS HUX Ha CaMOM
CEMHHape.

Ha nepBoM »sTame mnoAroToBku K JabOpaTOpHbIM paboTaM ClelyeT BHUMATEIbHO
MPOYUTATh KOHCHIEKT JEKIUH, W3Yy4uTh JEKIUOHHBIA Marepual, MpoOJeMbl U BOIPOCHI,
OCBEIL[ABLINECS Ha JIGKIIMOHHBIX 3aHATUAX. [Ipu 3TOM BakHO OOpaTUTh BHUMaHUE Ha HAYy4HbBIE
KaTe€ropuu, MOHSTHS, ONIPEIEIEHHSI, KOTOPBIE MCIIOIb30BaJl JIEKTOP AJII PACKPBITUS COAECPKAHUS
teMbl. [loce BHMMATEIBbHOTO M3Y4YEHUS KOHCIEKTa JIEKIUN U YSICHEHUS CMbICIA U COAEpHKaHUs
OCHOBHBIX TOHSTHH ¥ BONPOCOB TEMBl MOXHO 0Opamarbcs K HAay4YHO-TEOPETHUECKOMY
M3Y4YEHHIO MaTepHualia 1o JaHHOU Teme, nmpolieme.

Bo Bpemsi nmabopaTopHBIX 3aHSATHI MpenojaBaTeNb OMPAIUBAET CTYACHTOB  TIO
BOIIpOCaM, 3aJaHHBIM Ha JaHHOEe 3aHsTHe. Bormpockl O0OBSABISAIOTCA MpenojaBareieM Ha
MPENBIAYIIEM CEMHHAPCKOM 3aHATHUM U, KaK MPABUJIIO, OHU KOPPEIUPYIOTCA C BOINPOCAMHU,
COJIEp>KalllMMKCS. B COOTBETCTBYIOIIEH TeMe y4eOHOH Mmporpammbl, HO TpEojaaBaTeb BIpPaBe
3aJ1aTh U HEKOTOpBIE APYTHME BOIPOCHI, OTHOCSIIMECS K M3y4aeMOl TEME M yKa3aTb, Ha 4TO
CTYJEHTaM cJeyeT 0OpaTUTh 0c000€ BHUMaHHE MPH MOATOTOBKE K CIEAYIOIIEMY 3aHITHIO.
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JlaGopaTopHble 3aHATHS MOTYT IPOBOAUTHCS NMPH AaKTUBHOM y4YacTHUU BCEX CTY/IEHTOB.
B Takux ciaydasx y KaxAOro CTyAE€HTa HMMEETCS BO3MOXKHOCTb IPOSBUTH CBOM IO3HAHMS:
AOHNOJHATL OTBCYHAKOIIHX, HC COrjlalllaTbCd C HHUMH, BBICKA3bIBATH AJIBTCPHATHBHBIC TOYKHU
3peHusi W OTCTamBaTh HUX, 3a/JaBaTb KM BOIPOCHL, Mpeajarath Uis OOCYXKIECHHUS HOBBIC
poOIEMBI.

[IporpaMMo#i TUCHUIUIMHBI MPEIYCMOTPEHO BBINOJIHEHUE TMPAKTUYECKOTO 3a/laHus:
peuieHus 3aaad, TeCTOB. Ba)KHO IIOMHUTB, YTO PEIICHUE KAKIOM 3aayd WU IIpUMeEpa HYKHO
cTapaThCsl AOBECTU A0 KOoHUA. [lo HepeleHHbIM WM HE 10 KOHIIA MOHSTHIM 3ajjayaM U TecTaM
00513aTEeNIbHO MPOBOJIATCS] KOHCYIBTALIUH MPETIOAABATEIIS.

Broinonnenue pacuetrno-rpaduueckoro 3amanus (PI'3) 6asupyercss Ha UCHOIB30BaHUU
JocTaTouyHOro oObema (hakTmueckoro Mmarepuana. llepen BemonHeHnwem PI'3 HeoOxomammo
CaMOCTOSITENILHO MPOPad0TaTh COOTBETCTBYIOLIUE Pa3/ieibl PEKOMEHIyeMOM JIUTEPaTyphI.

Otuer mo 5abopaTtopHOW paboOTe COACPKHUT TEOPETHUECKYI0O M IKCIEPUMEHTAIHHYIO
yacTb. B TeopeTndeckoi 4acTu M3JIararoTcs TEOPETHYECKHE OCHOBBI M3yYaeMbIX XUMUYECKUX
IIpoLeCCoOB. B BKCHCpI/IMeHTaJIBHOf'I JyaCTu MNOPUBOAUTCA LECJIb, HA3BAHWC W MCTOJUKA
BBITIOJTHEHUSI XUMHYECKOT0 ombITa. [Ipu HE0OX0qMMOCTH MPUBOASTCS PACUETHI U COCTABIISAIOTCS
YpaBHCHHSI XUMUYECKHX PEaKIHii. B KOHIIE Ka)10r0 OrbITa POPMYITUPYETCS BBIBOJ.

Camocmoamenvuan padoma. CamocTostenbHas padoTa MPOBOJUTCS C  IEIBIO
3aKpEIJICHUs] M CHCTEMAaTU3allud TEOPETHYECKUX 3HAHUM, (OPMUPOBAHMS IPAKTUUYECKUX
HAaBBIKOB 10 MX MPUMEHEHHUIO TpPU peHIeHHH Npo(ecCHOHATbHBIX 3a/Jad B BBIOPAHHOM
MPeAMETHOM 00JIaCTH.

CaMmocrtosiTenbHass paboTa BKIIOYAET: NPOpadOTKY U TMOBTOPEHHE JIEKIIMOHHOTO
Marepuana, Marepuaja ydyeOHOW M HayudyHOHMl JIMTepaTypbl, MOATOTOBKAa K JabOpPaTOPHBIM
3aHATHUSIM, TOATOTOBKY K pEIICHHIO 3a7ad W TECTOB, IMOATOTOBKY JOKJIaJI0B-TIPE3CHTALIMIA,
IIOATOTOBKY K ITPOMEKYTOYHOU aTTECTALUH.

JUis MOATOTOBKM K JIEKIUSAM HEOOXOJUMO H3YYUTh OCHOBHYIO M JIOTIOJHUTEIBHYIO
TUTEpaTypy IO 3asgBICHHOM TeMe W oOOpaTUTh BHHUMAaHHE Ha TE€ BOMPOCH, KOTOPHIC
MPEUIaraloTcs K PAaCCMOTPEHUIO B KOHIIE KAXKJIOW TEMBI.

KoHTponb 3a BBINOJHEHHEM CaMOCTOATENBHOM pabOThl MPOBOAUTCA MPH H3YYEHUH
KaX/1011 TeMbl AUCLHUIUINHBI Ha Ta00PATOPHBIX 3aHATHUSIX.

B xonme camMomoaroToBku K JaOOpaTOPHBIM 3aHATHSM CTYAEHT JOJDKEH HW3Y4YUTh
COOTBETCTBYIOIIMHN pa3fen ydyeOHHMKa, KOHCHEKT JIEKIUI U omucaHue J1abopaTOpHOW paboThI B
y4eOHO-METOJUUECKOM MTOCOOUH AJIs TAOOPaTOPHBIX padoT MO XMMHUHU.

JlroGass nmaGopatopHass paboTa BKIIOYAET TIIYOOKYIO CaMOCTOATEIbHYIO MPOpPadOTKY
TEOPETUYECKOT0 MaTepuana, U3y4eHHue MEeTOIMK MPOBEACHUS U IJIAHUPOBAHUE HKCIEPUMEHTA,
OCBOCHHE W3MEPHTEIBHBIX CPEICTB, OOpabOTKY W HWHTEPHPETAIHIO SKCIIEPHMEHTAIBHBIX
naHHbIX. OTyeT mo yaboparopHOW padoTe COAEPKHUT TEOPETHUYECKYI0 U SKCIEPUMEHTAIbHYIO
9gacTh. B TeopeTHueckol YacTH M3NAraloTcsl TEOPETHUYECKUE OCHOBBI M3yYAEMBIX XMMHYECKHX
nporeccoB. B sKcrmepuMEHTaIbHOM 4YacTH MPHUBOAMTCS 1€b, Ha3BaHWE W  METOJMKA
BBITTOJIHEHUS] XUMUYECKOTO onbITa. [Ipn HEOOXOIMMOCTH TIPUBOAATCS PACUETHI U COCTABIISIOTCS
ypaBHEHMS XMMUYECKHX peakinii. B KoHIle kax/10ro onbITa (hOpMyIHUpyeTCcs: BBIBOI.

Brmmonaenne n1abopaToOpHBIX pabOT CTYIEHTAMHU JIOJDKHO YAOBJIETBOPATH CIIEAYIOIIAM
TpeOOBaHUSAM:

. CTYACHTHI JOJDKHBI TOHUMATh CYTh OTIBITA (IKCTIEPUMEHTA) U 3HATH MTOCIIEI0BATEILHOCTh
BBITIOJTHEHUS OT/ICTBHBIX ONEPALNH 110 HHCTPYKIIHH;

*  co0ro/1aTh 103UPOBKY PEAKTHBOB U MpaBHiia pabOThl C HUMH;

*  yMeTb coOHMpaTh NPHOOPHI O PUCYHKAM (CXeMaM) U MPaBUILHO paboTaTh ¢ HUMU;

*  HEYKOCHUTEJIbHO BBINOJHATh NpaBUiIa TEXHUKH OE30MAaCHOCTH NpU OOpaIleHuu C
o0opyZ0BaHUEM, TPUOOPAMHU U peaKTUBAMH;
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*  rpaMOTHO 0GOPMIISTH OTYET O MPOBEIECHHON dKCIIEPUMEHTANIbHOI padoTe.

[Ipu 3amumre nabopaTtopHOil paboOTHI (caue oTYeTa O €€ BBIMOJHEHHH) CTYIEHT JO0JKEH YMETh
OOBSICHATH II€TH, 3a7aud, XOJ IMpPOBEACHUs pabOThl, €€ pe3yJbTaThl, CACTaHHbIC BBIBOJBI, a
TaK)kK€ OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH HCHOJb3yeMoro obopynoBaHusi. B mporecce
IIPOBEJICHUS OIBITOB CTYACHTHI PAaCHIMPSIOT CBOM IPEJICTABICHUS O BELIECTBAX, UX CBOMCTBAX,
COBEpUICHCTBYIOT IPAKTHUYECKHE YMEHHUSI.

[loaroroBka nokiana-mpe3eHTAlUd — 3aKPEIUIEHUE TEOPETUYECKMX OCHOB M IIPOBEpPKaA
3HAHUU CTYIEHTOB IO BOIPOCaM OCHOB M MPAKTUYECKOM OpraHu3alii HayYHbIX UCCIICIOBAHUM,
yMEHHUE MOJI0HMpaTh, aHAJIU3UPOBATh M 0000IIATH MaTepUabl, PACKPHIBAIOIINE CBSI3U MEXKIY
Teopueil U mnpakTUKOW. [loAroToBKa mMpe3eHTalUu MPeAnoiaraeT TBOPYECKYIO AKTHUBHOCTh
ClymiaTensi, yMEeHHe paboTaTh C JIMTEpaTypoil, BIaJeHHE METOJaMHM aHalu3a JaHHBIX U
KOMITBIOTEPHBIMU TEXHOJIOTUSIMH UX peaTH3aliy.

Hcnonp3yroTess KOHCIEKT JIEKIUM, pEKOMEHTyeMas TUTepaTypa, UHTEPHET PECYPChI

BaxkHelmmm 371eMeHTOM CaMOCTOSTEILHOU PabOTHI SBISETCS MOTOTOBKA K PEIICHUIO
3aJad M TECTHPOBAHMIO. OTOT BHUJA CAMOCTOATENBHOM pabOTHl IO3BOJIIET YIIyOUTH
TEOPETUYECKNE 3HAHUS M PACIIMPHUTh MPAKTUYECKUN OMBIT CTyJAeHTa. TecTHpoBaHHE SBISETCS
WHCTPYMEHTOM NPOBEPKH 3HAHUS B M3ydaeMol oOmactu. [Ipu MOAroTOBKE K PEIICHHIO TECTOB
Heo0X0IuMO MpopaboTaTh OCHOBHBIC KATErOpHs W MOHSATHUS AUCHUIUIMHBI, OOpAaTUTh BHUMaHHE
Ha KJII0YEBBIE BOIPOCHI TEMBI.

WTOroBsIii KOHTPOJIb OCYIIECTBIIAECTCS B BUIE IK3aAMEHA.
Lloo2omoseka K IK3aMeEHY
K sk3ameHy CTyJIeHT OoMmycKaeTcsl IpU YCIOBUH BBIMOJIHEHUS Y4eOHOTO IUIaHa:
e  TIOCCIICHME JICKIHH;
e  BBINOJIHCHUE U 0(hopMIICHHUE TAOOPATOPHBIX PadoT;
e  BBINOJIHEHNE UHAUBUIYAJIbHBIX 3aJaHUH JIUIs1 CAMOCTOSATEIbHONU PaboThI;
e  OTYET U 3aIMTa J1a00PaTOPHBIX 3aHATUH.

Bonpoce! U1 MOArOTOBKH K DK3aMEHaM COCTaBJISIIOTCS B COOTBETCTBUM C COACPKAHUEM
JUCHUIUIMHBL «XHUMHSI », UMEI0TCA B pabouell mporpaMMe M BBIIAIOTCS CTY/I€HTaM HeE MO3JIHEE,
4eM 3a Mecsll JI0 OKOHYaHHUS ceMecTpa. DK3aMeH clIaércsd Mo OuieTaM, YTBEpP)KIEHHBIM
3aBeyoIIMM Kadeapoi U MOANMCAaHHBIM 3K3aMEHAaTOPOM. BuileT copepKuT aBa TEOPETUYECKUX
Bompoca M JBe 3aaauyd. [Ipy moJAroToBke K 3K3aMeHy 00s3aTelNbHO HE TOJBKO MOBTOPATh
JIEKUMHU, HO U U3y4aTh MaTepuan Mo y4yeOHMKaM B COOTBETCTBHM C YKa3aHUSMH, CII€ITAaHHBIMU
npernojiaBaTeneM Ha Jekiusax. IloMumo Toro, cieayer BHUMATENIbHO M3YYUTh U OQOPMIICHHbIE
nabopaTopHbIe PabOTHI.

B ocBoennu JUCHUTIIJIMHBI MHBAJIMAAMHU U JIMIIAMHU C OIrPaHUYCHHBIMU BO3MOKHOCTAMU
310pOBbsl OOJIBIIOE 3HAYEHHE MMEET UHAMBHUAyallbHas ydeOHas paboTa (KOHCYJIbTAIlMHM) —
JIOTIOJTHUTEIBHOE Pa3bsiICHEHUE YUeOHOTro MaTepurania.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTalUHU 110 IMPECAMETY MABJIAIOTCA BaXHBIM (baKTOpOM,
CMOCOOCTBYIOIIMMU ~ MHIUBUAYAIU3allMM OOY4YeHHS M YCTAaHOBJECHUIO BOCHHUTATEIBHOTO
KOHTaKTa MCXKY NPCrnogaBaTciieM 1 O6y‘-IaIOH_[I/IMC$I HHBAJIUJAOM HWJIA JIUIIOM C OT'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

8. Ilepeuenb HHGOPMANMOHHBIX TEXHOJIOTHH, HCMOJIBL3yEeMbIX MPH OCYIECTBJIEHUT
00pa3oBaTeILHOIO NMpoIecca Mo JMCUUILUIHHE (MO1YJ/II0) (TPU HE0OXOIMMOCTH)
8.1 IlepeyeHb HEOOXOAUMOTO MPOrPAMMHOI0 00ecreyeHmsl.
B nporiecce 0cBOGHUS AUCIUTUIMHBI UCTIONIB3YETCS CIEAYIOIIee TPOrpaMMHOE
obecrieuenne: MicrosoftWindows 8, 10,Microsoft Office  Professional Plus
8.2 IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

OOyuaronmmcest J0JKeH ObITh 00eCTIeYeH JOCTYI K COBPEMEHHBIM MPO(ecCHOHATBHBIM
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0a3zaM JTaHHBIX, TPO(PECCHOHAIBHBIM CIIPABOYHBIM M IOUCKOBBIM CHCTEMaM:
DnexTpoHHO-0ubmmoreuHas cucrema (36C) BOOK.ru,
OnextpoHHas Oubnuoreunas cucrema "YHusepcurerckas oudnuoreka ONLINE",
DnekTpoHHas obubnuoreunas cuctema "FOpait",
cripaBo4HO-TIpaBoBas cucrema «Kouncymnbrant [lmocy (http://www.consultant.ru),
OnexrponHas oubnnoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuaJibHO-TeXHHYECKAasi 0a3a, He00OX0AMMAas /1JIsl OCYIeCTBJIEHUS
00pa30BaTeJbLHOI0 NPoLecca Mo AUCIHUIINHE (MOTYJII0)

MaTepI/IaJIBHO'TeXHI/ILIeCKOG obOecrieueHue AU CHUITIIMHBI

Ne Bua pa6or
(MoOmyIsl) ¥ OCHAIIIEHHOCTh
1. | Jlekunonnsie VYyeOHast ay1uTopus AJis IPOBEACHUS 3aHATH JIEKIIMOHHOTO
3aHATHSA tuna 4039 , kopn. JI (ynuua CraBpomnonbckas, 149),
OCHaIleHHas y4eOHOM MeOelbto, MPe3eHTAIIIOHHOM
texaukoi (mpoektop Epson EB-4651) u cooTBeTcTBYIOMINM
nporpaMMHbEIM oOecrieuenueM (I10) s 6ecripoBoIHOM
KOMMYHHKAITUH C IPOCKTOPOM (TIOCTABIISIEMOE B KOMILICKTE)
Epson Projection.
2. JIaGopaTtopHbie YueOHas maboparopus o xumuu — aya. 439, xopm. C
3aHATUSA (ymuua CraBpomnonbckas, 149), ocHalieHHass KOMIJIEKTHBIM

1a00paTOPHBIM 000PYTOBAHUEM:

[kad BeiTsxHOM MHB. Ne130051300277, mikad BBITSAKHOU
nepessiabIi HHB Ne 130051316345, pH-metp leki uns. Ne
000001316190, Becs naboparopasie ACOMIW uHB.

Nel130051316251, XOJIOAUIBEHUK "Unnpesut" HWHB.
Nel130081315415, mxkad cymmnsasiii [IC-80-01 CITY wuss.
Ne000001316190, TUTUTKU INEKTPUUYECKUE VHB.

Ne000001316190, HaGOpbI XUMUYECKOM MOCY 1Bl U PEAKTUBOB.

VYuebHas naboparopus o xumuu — aya. 430, kopr. C
(ymuma CtaBponosibekasi, 149), ocHareHHas KOMILUIEKTHBIM
71a00paTOPHBIM 000PYIOBAaHHEM:

[Hkad BeITsKHON nepeBsiHHbIN HHB Ne 130051316346, pH-
metp leki ua. Ne 000001316190, pH-metp Dxcnepr-001-1,
6a3oBb1it HHB.Ne140051316164, Becs! 1abopaTopHbie Leki
B6001 uHB.

Ne000001316190, mka¢ cymmnbhsrit [LIC-80-01 CITY unB.
Ne000001316190, nIUTKKM 2IEKTPUYECKHUE UHB.
Ne000001316190, HabOpHI XUMUUECKOM MOCY 1Bl U PEAKTHBOB

3. | I'pymmnoBeie
(MHIMBUyaTbHBIC)
KOHCYJIbTaIlH

Aynuropus 205H.
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4, Texymunit
KOHTPOJIb,
MIPOMEKYTOUHAS
aTTecTanms

VYuebnas naboparopus no xumuu — aya. 439, xopr. C (ynuma
CraBpornonbckas, 149), ocHaneHHas yaeOHONH MeOeIIbIo

5. CaMmocTosTensHas
pabora

Aynutopus 213a, 218a

['pynmnoBeie (MHANBUAYAIbHBIE) KOHCYJIBTAIIUH , TEKYIIHI KOHTPOJIb U IPOMEKYTOUHAS

arTecTalusAa IpOBOAATCA B ayAUTOPUAX B COOTBETCTBUU C pACIIMCAHUCM.
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