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. IIEJY U 3AJJAYH T CHOUTIIMHBI (MOIYJIST):

Heab AMCHMIIMHBI: TOKA3aTh POJb XMMHUHU B CHUCTEME HAyK, HAyYUTbh HCIIOJIb30BaTh
3aKOHBI M MOHATUS OOIIeH XMMHUH B paszenax APYruxX HayK, HaydyuTh oOpaboTke nH(popmanuu,
CHCTEMaTU3alUN CTPYKTYpHOTO Marepuasa, BBISIBICHUIO M WHTEpPHpETallui 3aKOHOMEpPHOCTEH,
OPUCYIIMX CTPOCHHUIO XUMHUYECKUX CHCTEM, YCTAHOBJICHMIO 3aBUCHUMOCTH (U3UYECKUX U
XMMHUYECKHUX CBOICTB OT COCTaBa CUCTEMBI.

3agaum kypca:

B pesynbrare u3ydeHus: TaHHOTO Kypca CTYJICHTHI JOJDKHBI TO3HAKOMHUTBCS C OCHOBAMU
0o0paboTku wuH(pOpMAMU, CUCTEMAaTH3aIMeld CTPYKTYpHOTO MarepHasa, BBIABICHHEM H
UHTEpIpPETalMei  3aKOHOMEPHOCTEH, TMPHUCYIIUX CTPOCHUIO XUMHUYECKHMX BENIECTB, C
YCTQHOBJICHHEM 3aBUCUMOCTU (PM3UUECKUX U XUMUYECKUX CBOIMCTB OT COCTaBa BEILIECTBA.

basupysice Ha 3HAHUAX, TPUOOPETEHHBIX CTYICHTAMU B CPEIHEH LIKOJIe

— pa3BUTh U YIIyOUTh OCHOBHBIC (YHAAMEHTAJbHBIC IOHATHA, TOJyYECHHBIC paHee
(cTpoeHne aToMa, XMMUYECKas CBSA3b, CKOPOCTh XUMHUECKUX PEAKLUU U 1p.);

— JIaTh TpejcTaBiIeHne 00 YCTaHOBJIEHUH OOIIMX 3aKOHOB M MPUHIUIIOB BOZHUKHOBEHUS
yIOPSI0UEHHOCTH;

— 00YYHTb CTY/IEHTOB COBPEMEHHBIM MOJX0/1aM K U3YYECHUIO0 XUMHUYECKUX MPOIIECCOB;

— 3aKpeNUTh HEOOXOAUMBIN MOHATUHHBIN anmapar;

— cpopMupoOBaTH yMEHUE IPUMEHSATH HA MPAKTHKE MOTyYCHHbIC 3HAHUS;

— J1aTh PEJCTABICHNE O POJIM XUMHH B TIPOIIECCE MTO3HAHMS 3aKOHOB MIPUPO/IBL.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuuminHa (Moaynb) « Odowas xumusy OTHOCUTCS K 00s13aTeIbHOU
4acTH.

2.2. JIns u3y4yeHust JaHHOW y4eOHOM TUCIIUTUIMHEI (MOTYJIs) HEOOXOAMMBI 3HAHUS, YMCHHUS
U HaBBIKH, C(OOPMUPOBAHHEIE paHEE MPU U3YUYECHUHU TIPEIMETOB €CTECTBEHHO-HAYYHOTO U
(bHU3MKO-MaTEMaTHYECKOT0 IUKJIOB B CpeAHEN 0011e00pa3oBaTeIbHOM MIKOJIE.

COBOKYMHOCTH pa3/IeioB, BKIIOYSHHBIX B MPOTPaMMy AUCHUILTHHBI «OO0IIas XuMus»,
IpeCTaBIsIeT COO00H BaXKHBINM ATAl €IUHOW CUCTEMBI TIOJITOTOBKY OAaKaJIaBPOB MO TMPOPHUITIO
HKOJIOTHUYECKON 0€30IaCHOCTU U YIPABICHHS PUPOAONOIH30BAHUEM. Y CIIEIIIHOE OCBOCHHE
MaTepuana TaHHOW JUCIUIIIMHBI BO3MOXKHO MPHU YCIOBHH OBJIAJICHUS CTYCHTAMHU
(dyHIaMEHTAIbHBIMY 3HAHUSMU B PAMKaX Kypca YKa3aHHBIX BBIIIE JUCIUILTHH.

2.3. IlepeueHb MOCIEIYIOMMX YUYCOHBIX TUCITUILINH, I KOTOPBHIX HEOOXOAUMEBI 3HAHHS,
YMEHUS U HaBBIKH, GOPMHUPYEMBbIEC JAHHOW y4E€OHOM JUCIUTUIMHOMN:

«Xumus okpyrcaroweli cpedsl y

«lIpomvluinennas dKono2uay

III. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCIMITIIMHBI
[Iponiecc ocBOGHUSI NUCHMIUIMHBI HApaBieH Ha (POPMUPOBAHUE PJIEMEHTOB CIEIYIOMIHNX
komnetreHuui B coorserctBur ¢ ®I'OC BO u OIl BO no naHHOMY HanpasieHHUIO OATOTOBKU
05.03.04 «I'ugpomeTeopoIoTus»:
OIIK-1 — Cnocoben npuMeHsTh 0a30Bble 3HAHHUS (YHIAMEHTAIBHBIX pa3fesioB HAyK O
3emiie, €CTECTBEHHO-HAyYHOIO M MAaTeMaTHYeCKOTO LMKJIOB MpPU PELICHWH 3a1ad B 00NacTH
HKOJIOTHH U MIPHPOJIOTIOJIE30BAHUS



ITepedyenn mIaHUpPyeMBIX pe3yJbTATOB 00y4eHHUsI 10 TUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHHSI KOMIIeTeH NI

Komnerenuus NuaukaTopsl Pe3yabTarsl 00yueHust
KOMIIeTeHIIH I
OIIK-1 WK onxi3 Buame:

CnocobeH npuMeHATh
0a30BLIE 3HAHUS B
o0y1acTH MaTEMAaTHYECKUX
U €CTECTBCHHBIX HAYK
IPU pEIICHUH 33124
npodeCCHOHATTLHON
JEATENLHOCTH

[Tpumensier 6a3oBbie
3HAHUS XUMHU TIPU
IPOBEICHUU XUMHUKO-
AQHATUTHYECKUX
UCCIIEA0BaHUN IIPU
peleHnn 3a1a4
npodecCHOHATEHON
JEATeIbHOCTH

— TEOPETHUYECKHE OCHOBBI 00TIIEH
XUMHH, CYLIECTBO PEAKLIMI U
MIPOLIECCOB, UCIIOJIb3YEMBIX B
XUMHH, TTOJXOJIbI K H3YYSHHUIO
XUMHYECKHUX TPOIIECCOB,
BBISIBJISITH 3aKOHOMEPHOCTH,
MPHUCYIIHE XUMHUECKUM
cHCTEMaM.

Ymemy:

- IOATOTOBUTH OOBEKTHI
HCCIIEIOBAHUS 110 3aIaHHOMN
METOAMKe, paboTaTh Ha
MPUMEHSAEMOM anmnaparype,
MPUMEHSTh OCHOBHBIC 3aKOHBI
XMMUU TIPH 00CYKICHUN
MOJTy9EeHHBIX PE3YyJIbTaTOB,
HOJATOTOBUTH OTYET O
BBHITIOJTHEHHOH padore.
Braoemw:

— MOHSATUHHBIM anmapaToM U
MOJTy9€HHBIMH T€OPETUICCKUMHU
MpeICTaBICHUSIMH 0011t
XUMHH, OCHOBAMU XUMHUYECKUX
METOJIOB aHATN3a
HEOPraHUYECKUX COCIUHEHUN,
METOJI0JIOTHEH BBIOOpa
HEOOXOUMBIX PEaKIIHii, UMETh
HABBIKU X MIPUMEHEHUS TIPH
MIPOBEJICHUH PEAKIIHii, HABBIKAMU
paboThI ¢ yueOHOI n yuyeOHO—
METOJIUYECKOM JINTEPATypPOH.




IV. COAEP/)KAHUE U CTPYKTYPA JUCIUIIJIMHBI

O0beM TUCUMILIHHBI COCTaBJsIeT 3 3a4eTHBIX enHuIbI, 108 yacos,
B TOM qucie (0,14 3a4eTHbIX eIUHHUII, S 4YACOB HA IK3aMeH

®opMa IPOMEKYTOYHOM ATTECTAMHU : DK3AMEH

4.1 Conepmalme AUCIHUIIJIMHBI, CTPYKTYPHUPOBAHHOE€ 10 TEeMaM, ¢ YKa3aHUEM BHIO0B y‘l@ﬁHbIX 3aHATHIL U
OTBCACHHOI'0O HA HUX KOJIHYECTBA AaKAACMUIYCCKHUX YaC0B

< Bunsl yueOHOMI paboOThI, BKIIOYast
é CaMOCTOSITENbHYIO PaboTy 00yUaromuxcs,
=
NPaKTUYECKYIO OArOTOBKY M TPYI0€MKOCTb
e p IO HoA Y TPy A D OpPMBI TEKYIIETO
= (B yacax)
8 = O KOHTPOJIS
»
No g* g 5 § yCIIEBAEMOCTH;
0 o
Pa3nen aucuuniavHbl/TeMbl % o 3 2 3 ®opma
n/m 5 2 5 KonTakTHas pabora = v
© 3 5 ernojaBares ¢ 00ydaio c = HpOMENyTORHON
npenoaaBaTens q UMHCS =
M 28 perioa y 1 3] aTTecTaluu
o
= 3 (no cemecmpamy)
=
S o S
= Jla6opatopuble | Koncynpranuu | 2 &
2 Jlexmun = ©
3aHATUSA S &
1| 12,5 0,5 0,5 0,5 0,5 11 VY cTHBIi onpoc,
OTUET 1O
1 ATOMHO-MOJIEKYJISIPHOE yUEHHE .
nabopaTopHOit
pabote
2 CrpoeHue aroma 1] 12 - 0,5 - 0,5 11 | Ycrasrit ompoc.
3 [lepuonnueckuii 3aKOH U IEPUOAUYECKAs 1 12 05 0,5 1 KonTtponsHast
cucrema siemenToM .M. MeneneeBa ’ pabota
4 XUMHYeCKas CBS3b 1] 125 ] 05 0,5 0,5 0,5 11 Y cTHbI ompoc.
OCHOBHBIE TTOHATHS XUMHYECKON 0> ¥ CTHEI onpoc,
5 1] 125 05 0,5 0,5 11 | oru€r mo
TEPMOTMHAMHKH .
nabopaTopHOit
pabote




125 | 0,5 0,5 0,5 0,5 11 VYerHblii onpoc,

CKOpOCTh XUMUYECKUX PEaKUH. OTYET MO

XUMHUYECKOE pABHOBECHE nabopaTopHOit
pabote

PacTtBops! 13 1 0,5 1 0,5 11 KonTponbHas
paborta, oT4ET 1o
nabopaTopHOit
pabote

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU 14 1 0,5 1 0,5 12 VYerHblii onpoc,
OTYET MO
nabopaTopHOit
pabote

KonTpoJas camocTosiTeIbHOI padoThI 2

IIpomexxkyTounasi arTecTanus (KOHTPOJIb) 5 DK3aMeH

HTtoro yacos 108 4 4 4 4 89




4.2 Il1aH BHEAyIMTOPHOH CAaMOCTOSATEJbHOM Pa0d0Thl 00y4alomuXCs 10 JMCHHIIIMHE

CamocrodrenbHas paboTa 00y4aromuxcs YuebHo-
METOANYECKOe
Onenounoe
Cemectp Ha3zBanue paznena, Tembl COCLCTEO obecrieyeHue
B i 06 Cpoxu | Tpynoemkocts pel CaMOCTOSITENIBHOM
U]l CAMOCTOSATENLHOM PaOOTHI | om0 o (uac.)
paboTsI
OruéT 1o 1a60paTopHOit ) OJI*-1,2,5,6
1  |ATOMHO-MOJIEKYJISIPHOE yUEHHE paBore 1,2 nen 11 OTtuér TUT** — 2
AHanu3 Hay4YHO-METOINYECKOU 11
JIUTEPATypbl, UHTEPHET OJI*-1,2,5,6
1 Crtpoenue aroma 3 Hen. Kouncnekr e
P PECYpPCOB 1O BOIIpOCaM A JUT** — 2
paszaena.
11 OJI*-1-4
JUT** — 2
AHanu3 Hay4YHO-METOIMYECKON Nudopmanronno
. JUTEPaTypPhl, UHTEPHET -CIIPAaBOYHbIE
1 |[lepnonnyeckuii 3aKOH PatypeL, p 4-5 uen. Kouncnekr P
PECYPCOB I10 BOIIPOCAM CHCTEMBI U3
paznena. CITHCKa «0»
pasznena V
(m.1,2,5)
11 OJI*-1-4
JUT** — 2
AHanu3 Hay4YHO-METOIUYECKOU HNudopmannonHo
JUTEPaTypPhl, UHTEPHET -CIIPAaBOYHbIE
1 XuMuueckas CBSI3b Patype, p 6,7 Hem. Koncoexr P

pECypCoB 110 BOIpocam
paznena.

CHUCTEMBI U3
CIIHCKa «O»
paznena V
(m.1,2,5)




CamocrosrenbHas paboTa 00y4aroImxcs VyebHo-
METO/IHYECKOe
OuenovHoe
Cemectp HasBanue paszaeina, Tembl obecrneueHue
B — Cpoku TpynoeMKocTb CPEACTBO CaMOCTOATEITLHOU
]l CAMOCTOSITENBHOU PAOOTHI |0 o (uac.)
padoThI
11 0J1*-1,2,4,5,6
. . Jpe* -2
Otuér o nabopaTopHOii o
HNudopmannonHo
. pabote. AHaiIM3 Hay4yHO- N
OCHOBHBIE TOHATHS XUMHYECKON . Otuér -CIIPaBOYHbIE
1 METOANYECKOM JINTEPATyPHI, 8-10 nen.
TEPMOTMHAMHKH KoHcnekr  |cuctemsl u3
MHTEPHET PECypCOB IO
BOIpOCaM pazferna CIIHCKa «O»
' pasnena V
(m.1,2,5)
CkopocTh XMMHUYECKHX peakiuil. Xumuueckoe |OTuér mo maboparopHoit 11 .. 0JI*-1,2,5,6
1 11-13 nen. Otuér 3
paBHOBECHE pabore JUT#* -2
Otuét o 1abopaTopHOit 11 OJI*-1,2,5,6
1 |PactBopsI 14-15 uen. Oruér 7
P pabote 2 JUT** — 2
12 OJI*-1,3
. . JI** - 1,4
Otuét no nabopaTopHOii A ’
HNudopmannonHo
pabote. AHaiIM3 HayYyHO- ;
N Oruér, -CIIPAaBOYHbIE
1 |OxucauTenpbHO-BOCCTAHOBUTENBHBIE PEAKIIMA  |METOAMUYECKOM JINTEPATYPBI, 16-17 nen.
HHTEOHET DECYDCOB 110 KOHCIIEKT CHCTEMBI 13
0 Iz)ca P agylé a CIIHCKa «O»
BOI M na.
p pasit paznena V
(m.1,2,5,6)
OO0t 00beM CaMOCTOSTENBHOM PaOdOTHI IO JUCIUILTHHE (Yac) 89




4.3 Conep:xanue y4eOHOro Mmartepuaja

Tema 1. ATOMHO-MOJIEKYJISIPHOE YYeHHE

OcHOBHBIE OHATHS ¥ 3aKOHBI XUMHUH. ATOM. Mosiekyna. Xumudeckuii anemenT. [Ipocteie
U cloKHbIe BemlecTBa. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHAs MOJEKYJIIpHas macca.
Monb. MossipHast Macca. XMMUYECKUM SKBUBAJICHT BelEeCTBA. PacCUéT XMUMHUUECKOr0 SKBUBAJICHTA
KHCIIOT, OCHOBaHuUM, cojieil. BaneHTHOCTh. CTENEHb OKUCICHUS 3JIEMEHTA. 3aKOH COXpaHEHUSs
MAacchl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. 3aKOH ABOIaJpo, CIEACTBUS U3 3aKOHA
ABorazpo. Mosnsapablil 006EM raza. Hucno ABoraapo. Ypasaenue MenneneeBa-Kianeiipona, ero
UCIIOJIb30BaHNE MpU pacuéTax. YHUBEpcalbHas Ta3oBasi MOCTOsSHHAs, €€ (U3NYECKUN CMBICII.
Mertoap! onpeneneHuss MOJSPHBIX Macc ra3o00pa3HbIX BEIECTB (TI0 OTHOCHTENBHOM INIOTHOCTU
ra3os, 110 3aKOHY ABOrajpo, 1o ypasHeHuto Menaeneena-Kianeiipona).

Tema 2. CTpoenne aroma

OTKpBITHS, TOKA3bIBAIOLIUE CIOKHOCTH CTPOEHHUS aroMa (OTKPBITHE KaTOAHBIX JydYeil,
PEHTTEHOBCKUX JIyueHl, SBJIEHHMS paguoakTuBHOCTH). IlepBele Moaenu artoma (Mozenb
Jlx. JIxx. Tomcona, monens Pesepdopnaa), HecOCTOATENBHOCTD ATUX NpeacTaBieHuid. COBpeMEHHBIE
IPEACTABJICHUS O CTPOCHUM aroMa. J[BOMCTBEHHas NpUPOJA JJIEKTPOHA. YpaBHEHME ne bpois.
[Mpunnun neonpenenéunoctu IeitsenOepra. Ilonstue 06 ypaBHenun Ilpéaunrepa. Cwmbicn
BOJHOBOH (yHKUuH . KBaHTOBBIE YKCiIa 3JEKTPOHA. ATOMHBIE OpOUTAIIH,IIEKTPOHHBIE 00IaKa.
[Ipencrasnenue o hopme s-, p-, d-3JIEKTPOHHBIX 001aKOB. MHOT03JIEKTPOHHBIE aTOMBI. [IpuHIHI
sanpera Ilaymu. Ilpasuno I'ynna. EMkocTh 27meKTpoHHBIX 060s10uek. [IPUHIMII COCTaBIEHHS
AIIEKTPOHHBIX (POPMYJT ATOMOB 3JIEMEHTOB.

Tema 3. Ilepmoguyeckuii 3aKOH M nepuoaMYeckas cucrema siementos /I, H.
Memnpeneesa

Ilepuoguueckuii 3akon .M. MenzneneeBa B cBere Teopuu cTpoeHus atoma. CTpyKTypa
NEPUOINYECKON CUCTEMBI IJIEMEHTOB: IIEPUOBI, CEMENCTBA, IIOICEMEUCTBA, IPYIIIIbI, IOATPYIIIIBL.
CMBICT TOPSIIKOBOTO HOMEPA XMMUYECKOT'0 AJIEMEHTa, HOMepa Ieprojia, Homepa rpymnisl. Ocoboe
MOJIOXKEHUE BOAOPOJA, TElMs, JIAHTAHOMAOB, aKTUHOWIOB. Ilepuonnueckoe H3MEHEHUE
HEKOTOPBIX CBOMCTB aTOMOB (paauMycoB aTOMOB M MOHOB, ITOTEHLIMAJa MOHMU3ALMU CPOJCTBA K
JNIEKTPOHY, 3JIEKTPOOTPULATEIIBHOCTH). XapaKTEPUCTHUKA XMMHMUYECKOTO JJIEMEHTa M  €ro
BAKHEUIINX COCIUHEHUN 110 MOJIOKEHUI0 €ro B IEPUOAUYECKOM CHUCTEME 3JIEMEHTOB
.M. Menneneera.

Tema 4. Xumuyeckasi cBsizb

[Ipupona xumuueckodl cBs3H. Tunbl XUMUYECKOW CBS3UM. OCHOBHBIE XapaKTEPUCTHKU
XMUMHMUYECKOH CBsI3U (SHEprus, AJMHA, BaJEHTHBIE YIUIbI, KpaTHOCTh). KoBaseHTHas cBs3b, €€
CBOWCTBa (HACBHI[AEMOCTb, HANPABICHHOCTb, MOJSApU3yeMOCTh). OOMEHHBII UM JOHOPHO-
aKIEeNTOPHBI MEXaHU3Mbl 00pa30BaHMsI KOBAJEHTHOW cBA3HM. MOHHas cBs3b. Metaymumyeckas
CBA3b, IPUUMHA €€ AesIoKanu3auuy. BoropoaHas cBs3b.

Tema 5. OCHOBHBbIE IOHATHSA XUMHYECKOH TePMOANHAMUKH

TennoBoit 3pdexT XumMHuecKuX peakuuid. TepMOXMMHYECKHE peakIUH, 3amKch
ypaBHEHUH TepMOXuMHUUeckux peakiuid. Kimaccudukamus temmoBsix 3¢¢ekroB. Temnora
obpazoBanus. Temsnora cropanus. [lepBblii 3akoH TepMonuHaMHUKH. TersioBoit 3¢ ekt peakiuii
IIpU U30XOPHOM U U300apHOM TIpoleccax. BHyTpeHHss sHeprus, e€ cCoCTaBIsIone. DHTANbIIHU.
CrannaptHas sHTanenusa. 3akoH ['ecca. CneactBust u3 3akoHa ['ecca (pacuér AH peakiuuu mno
TemIoTaM oOpa30BaHMUs M MO TEIUIOTaM CrOPAaHUS BEIIECTB). DHTPOMNM. DHTPONHS — Mepa
HEYNOPSIIOYEHHOCTH CHCTEMBI. OHTPONMS U TEPMOJAMHAMUYECKAs BEPOSATHOCTb CHCTEMBI.
BnusiHue arperaTHoro cocCTOsSHHUS, TEMIIEpaTypbl, [aBi€HWs Ha >HTponuto. CraHzapTHas
sHTponuA. XHUMHUYECKOE CpOACTBO, Mepa XUMHYECKOro cpoxacrsa. IlpuHnun beprio.
OHTANBNUAHBIA ¥ SHTPONMUHBIA (akTopbl. TepMOAMHAMUYECKUH MOTEHIMAT CHUCTEMBI.
CBobonnas sueprust ['m66ca. CoOonnas sueprust ['enpmronsua. HampaBineHne XMMHYECKHX
nponeccoB. CBs3p M300apHOTO MOTEHLUANA C APYTUMH TEPMOAMHAMUYECKUMH BEIUYMHAMU
(3HTanbNUEn U SHTPONUEN).

Tema 6. CkopocTh XUMHYECKHX peaknuii. XuMHYecKoe paBHOBeCHe
CKOpOCTh XMMHUYECKUX peaKLUil. Y clI0BUs, HEOOX0AUMBIE Il Hadanapeakuu.daxkTopsl,

9



BIUSAIOIME HA CKOPOCTh PEAKLUU: BIUSHUE IPUPOABI PEarupyOlUX BEIIECTB, KOHLEHTPALWH,
3aKOH JEWCTBYIOLIMX MAaccC; BIMSHHUE TEMIIEpAaTypbl. AKTUBHBIE YaCTHUIIbl, SHEPTUs aKTUBALUMY;
BIIMSIHAE  Karajau3aropa, KaTajiu3  TOMOIEHHBI,  TIETEPOTCHHBIN,  IOJOKUTEIbHBIN,
OTPHLIATENIbHBIN, MEXaHU3M T'OMOT'C€HHOTO KaTajun3a, 0COOCHHOCTHUKATATTUTUYECKUX MpPOLECCOB;
BIMSHUE WU3IMY4YCHUS, (POTOXMMHYECKHE IMPOIECChl, HX MEXaHU3M, LENHbIE pEaKIuu C
HEepa3BETBICHHBIMU M DPA3BETBIEHHBIMH LensMH. Peaknuu oOpatumble M HeoOpaTHMBIE.
PaBHOBecue cucrembl Kak JuHamMuueckoe cocrossHue. KoHcranta paBHOBecHs. PakTopsl,
BIIUSIOLME HA PABHOBECUE CUCTEMBI: KOHLICHTpALUs BEIECTB, TEMIIEPATypPa, JaBICHUE. Y CIIOBUS
cMmenienus pasHoBecus, npuHuun Jle [llarense. [IpaBuno Bant I'odda.

Tema 7. PacTBOpBI

Knaccu¢ukanust pacTBOpOB IO arperaTHOMY COCTOSIHUIO BEIIECTB, 10 pasMepy
pacTBOpEHHBIX YacTull. MicTuHHBIE pacTBOpPHL. IIponecc pacTBOpeHUs BELIECTBA B PACTBOPUTENE —
busuko-xuMudeckuit mporecc. ['maparanus (conmpBaTarusi). PacTBOpUMOCTh TBEPIBIX BEIIECTB,
JKUJAKOCTEH, Tra3oB B Boje. 3akoH I'eHpu. PacTBopsl HachllleHHbIE, HEHACBHIIICHHBIE.
KonueHnTpanust pactBopa, crnocoObl €€ BhIpaXeHHUs (MaccoBasi J0JIA PacTBOPEHHOIO BEIIECTBA,
IPOLECHTHAs] KOHLEHTpPAaLUs, MOJSIPHOCTb, MOJSUIBHOCTb, HOPMaJbHOCTh, THUTp). CBolicTBa
PacTBOPOB HIIEKTPOIIUTOB. DIIEKTPOIUTHUECKAS TUCCOIUAIINS, 00paTUMOCTB Iporiecca. OCHOBHBIE
IIOJIOKEHUSI TEOPHM IJIEKTPOJIMTUYECKOW JUCCOLMALMU. OJIEKTPOJIUTHYECKAsT IUCCOLMALUs
KHCJIOT, OCHOBaHMil, coneil. CryneHuaras auccouuanus. CteneHb M KOHCTAHTA AMCCOLMALMU.
HonHble peakuuu, HOHHBbIE YypaBHeHUs. (CMEIIEHHE HOHHBIX pPABHOBECHH B pPacTBOpax
IEKTPOJIUTOB. JJEKTPOIMTHYECKAs JAuccoluanus Boabl. OHHOE TIpOM3BENEHUE BOJBI.
Bonoponusiii nokaszarens. [lonarue 06 unaukaropax. ['maponns. Tunuyneie caydan ruIponnsa
coneil. I'maponus cosell ¢ MHOTOBaJEHTHBIMU HMOHaMM. Kucnble U OocHOBHbIE conu. Bnusnue
pa3nmuuHbIX (AKTOpOB Ha THUApoaM3 (KOHLEHTpalMs BEIIeCTB, Temieparypa). [uaponus
00paTUMBIN 1 HEOOPATHMBIH.

Tema 8. OxkuCIANTENTbHO-BOCCTAHOBUTEIbHBIE PEAKIINU

[Ipouecc oxucnenus. Ilpouecc BoccraHoBieHHS. OKHCIUTEIbHO-BOCCTAHOBUTENbHAS
peakuusi — €auHBIA Tpouecc. BaxHelnmune OKUCTUTENNM W BOCCTAHOBHUTENU. OKUCIUTENbHO-
BOCCTAHOBUTENbHAsT ~ JABOMCTBEHHOCTh.  Ilomb6op  k03((UIIMEHTOB B OKHCIHUTEIbHO-
BOCCTAHOBUTENILHBIX PEAKLHUAX METOAOM 3JIEKTPOHHOro OajaHca M METOJOM COCTaBJICHUS
AJIEKTPOHHO-UOHHBIX YPaBHEHUH (METOJ] MOITYpEaKLUil).

4.3.1. IlepeyeHb CeMUHAPCKHUX, IPAKTHYECKHUX 3aHATHH H JJa00paTOPHBIX padoT

Ne paznena | HammeHoBaHHe ceMHHApOB, Tpynoemrocts Ouenounble | Popmupyensie
/n U TEMBI MIPaKTHYECKUX U JIAOOpaTOPHBIX padoT (uac.) cpencrBa | (OMIETEHII
AUCHUTLTHHBI Bceero W3 Hux (MHAHKATOPEI)
(Momyrst) qacoB | MpakTHYeCKas
IOATOTOBKA
2 3 4 5 6 7
1 | Temal ATtoMHO-MOIeKyIIsipHOE yueHue, | 0,5 0,5 Jla6opar | OUK-1
N 1Konx1 3
OIpeleNICHUE SKBUBAJIEHTA OopHas :
MeTaa pabora
2 | Tema2 Crpoenue aroma - - Pedepar | YHR-I
BHAS WJ1Konk1 3
pabora
3 | Tema3 [epuoguyecKuii 3aK0H Pegepar | VIIn-1
- - MBHAS WJ1Konk1 3
pabora
4 | Tema 4 XUMHYeCKas CBS3b 0,5 0,5 Pedeparus Ik/)I,lzI[II\{:HKl .
Has paboTa ‘
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5 | Tema5s OCHOBBI XUMHYECKOi 0,5 0,5 Jla6oparo| OUK-1
TEPMOJIMHAMUKH. pHas N/iKonk13
Onpenenenue SHTAIbIUU pabota
peaKkuuy HeUTpaIu3auu
CHJIHOTO OCHOBAHUSI CHJIbHOM
KHCJIOTOM
6 | Tema6 CKOpOCTh XUMHUYECKUX 0,5 0,5 Jlabopato| IIK-2
peakuuii. XuMuaeckoe pHast WJTKnk2..
paBHOBecHE. 3aBHCUMOCTh pabora
CKOPOCTH PEaKIMU OT
KOHIICHTPALHH.
DNEeKTpOIUTHYECKAS
JIMCCOIMAIIUSL.
7 | Tema7 PacTBOpHIL. IOHHBIE PEaKIIHH. 1 1 Jla6opar | OUK-1
I'uaponus coneit OpHast W /Konki 3
pabora
8 | Tema 8 OKUCIUTENBHO- I 1 Jlaboparo| YHUR-1
BOCCTaHOBHUTEIILHBIE PEAKIIUH. pHast U /Konki 3
pabora

4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEIbHOE H3YUeHHE
CTY/IeHTAMH B paMKaXx caMocTosATeabHOol padotsl (CPC)

/o

Tema

3amganue

dopmupyemas
KOMIIETEHIUS

NAK

Tema 1

ATOMHO-MOJIEKYJISIPHOE
YUYCHHE

OIIK-1

N Kok 3

Tema 3

CBsi3b CTpOEHHUSI aTOMA U
I10JIO’KEHUS JJIEMEHTA B
NIEPUOIUYECKON CUCTEME
XUMHUYECKHUX IEMEHTOB
J..Menneneepa

OIIK-1

N Kok .3

Tema 4

CocraBicHHE CXeM
00pa3oBaHUs U pa3pbiBa
XUMHUYECKHUX CBSI3CH
pa3HOro TUMA

OIIK-1

N1 Kok 3

Tema 5

Pemrenune 3agay Ha
3a/IaHHYI0 TEMY,
COCTAaBJIEHHME KOHCIIEKTA

OIIK-1

N1 Kok 3

Tema 6

Pacuér ckopoctu
pCaKkuuu 1o 1aHHbIM
JKCIIEPUMEHTA

OIIK-1

N1 Kok 3

Tema 7

CocraBicHHE HOHHBIX
ypaBHeHU. Pacuér
KOHIICHTPALUU
pacTBOpOB.

OIIK-1

N1 Kok 3

Tema 8

CocraBiieHne ypaBHEHUN
OKHCIIUTCIIBHO-
BOCCTaHOBUTCIIbHBIX
peaKiui.

OIIK-1

N1 Kok 3
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4.4. Meroan4yeckne yKa3aHusi 110 OPraHU3alii CaMOCTOATE]bHOMH padOThI CTYICHTOB

Mertoanyeckue yKa3aHUs [0 OpPraHU3AIUM CaMOCTOSTENBHOW paboThl, C MOIPOOHBIM

ONMCAaHUEM Ka)XJIOro 3ajJaHus, mpejacraBieHHoro B tabmune 4.3.2, pasmemensl B OUOC no
mucuumnae «O0mas xumus». Kog mocryna: 7xzdep.

V. YYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
TUCIUATLITAHBI (MOY.JIsT)

a) mepeveHb JUTEPaTyphbl
OcHoBHas:

1. I'muaka H.JI. OOmias xumus: yue6Hoe mocobue / H.JI. I'munka. — U3a. crep. — M.:
KnoPyc, 2012. — 746 c. 8 3k3 +

2. I'nmunka, Hukonait JleonunoBuu. OO6mas xumust [DNeKTpOHHBIA pecype] : yued. s
OakanaBpoB, y4el. mocobue Uit cTya. HexuM. crell. By3os / H. JI. ['nmunka. - 18- u3z., nepepad.
U JI0I. - DJIEKTPOH. TEKCTOBBIE AaH. - M. : FOpaiir ; [b. m.] : U1 ¥Opaiit, 2012. - (bakanasp). -
OBC "HOpaiit". - Heorpanuu. noctym. - ISBN 978-5-9916-1148-0. - ISBN 978-5-9692-1112-4 +

3. Koposun H.B. O6mas xumus. Yue6. mist BY3os, yue6nuk / H.B. KopoBun. — M.:
Bricm.mk., 2009. — 557 ¢. 183k3. +

4. I'muuaka H.JIL. 3agaun u ynpaxknenust no oomeit xumuu. [Tocobue. / H.JL. ['munka. — M.
Bricon.mk., 2005. — 240 ¢. 59+

5. Cagpponos A.1O., CranbmakoBa B.A., /lumosa JI.M., JImurpuuenko M.1O., MyHkyeBa
M.T. Heopranuueckas xumus. Yacte 1. Metoauueckue ykasaHHs K JIAOOpaTOpHBIM paboTaM.
Npxytck: U3a-Bo UpkyTckoro rocynapcrBeHHoro yuusepeurera, 2009. —44 c. +

6. Jumosa JILM., Xymsaxosa P.B. OOmas xumus. Meroguueckue YyKa3aHus K
nabopaTtopubiM pabotam. Upkytck: U3a-so MpkyTckoro rocynapcTBeHHOro ynusepcureta, 2006.
—28c.

0) 0a3b1 JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHBIE H NOMCKOBbIE CHCTEMbI

1. www.chem.isu.ru/faculty/programs.html

2. OcHoBbl xumuu. HMHTepHer-yueOHuk. (A. B. Manyiinos, B. M. Poauonos)
www.hemi.nsu.ru

3. www.alleng.ru/edu/chem9.htm — 6a3a uHTEpHET-Y4eOHMKOB O O0IIEH XUMHUU

4. www.xenoid.ru/adverts/chem_books.php — 6a3a oTckaHHUPOBaHHBIX KHUT 110 XUMHUH

5. chemistry-chemists.com/Uchebniki.html — yyeOnuku mo xumuu.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MOoAYJIs)

6.1. YueOHoO-1200paTOopHOE 000pyI0BaHNE:

JIeKUMOHHBIE 3aHATUS MOPOXOAAT B ayauTopud Ha 60 MOCaTOYHBIX MECT C
MYJIbTUMEIUHHBIM 000PYJOBaHUEM U YueOHOW MeOembio.

[IpakTuyeckue 3aHATHS, TPeOYIOIIME WCIOIb30BAHUS TEPCOHAIBHBIX KOMIIBIOTEPOB
IPOXOJAT B KOMIIBIOTEPHOM KJlacce Ha 14 nmocajo4HbIX MeCT.

JlaGopaTtopHble 3aHATHA NPOXOAAT B Ja0OpaTOpPUM XMMHUYECKOTO MPAKTUKyMa
XUMHUYECKOTo (pakynprera, 000py10BaHHOM BCEM HEOOXOAUMBIM Uil IPOBEACHUSIIA00PATOPHBIX
pador.

6.2. IIporpamMmmHoe o0ecrnieyenne:
HE IPEeLyCMOTPEHO
6.3. Texnnueckue M 3JIEKTPOHHBbIE CPEACTBA:

VY4eOHbII MaTepHuall OAAETCs C UCIIOJIb30BAaHHEM COBPEMEHHBIX CPEJCTB BU3YAIIU3AIMH C
HIPUMEHEHUEM MYJIbTUMEIUIHOTO 000PYAOBaAHMS.

[lepcoHanbHbIE KOMIBIOTEPHI Ul BBIMOJHEHUS MPAKTHYECKUX M CaMOCTOSTEIBHBIX
pa0or.
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[To xaxxmo¥ TeMe AUCHUTIIMHBI TOATOTOBJICHBI MIPE3CHTAIINH, PA3MEIICHHBIE B OTKPBITOM
nocryne B OMUOC.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[IpenonaBanue  JUCHMIUIMHBI ~ BEAETCA €  NPUMEHEHHEM  CJEIyIOUIMX  BHJIOB
00pazoBaTENbHBIX TEXHOIOTHIA:

HNupopmanuoHHble TeXHOJIOTHHM: HCIOJIB30BAHUE DJICKTPOHHBIX 00pa30BaTENbHBIX
pecypcoB TpH TOATOTOBKE K 3aHATHUAM, 3aHATHS CONPOBOXAAIOTCS MYJIbTUMEIMHHBIMU
IpPE3EHTALUAMH, IPOCMOTPOM POJIUKOB 10 MPOXOAMMBIM TEMaM.

IIpoekTHasi TEXHOJIOTMsI: OpPraHU3alMsg CaMOCTOSTEIbHOM paboThl CTYAEHTOB, KOTJa
o0y4yeHHEe MPOUCXOAUT B IMpPOLECCE ACATEIbHOCTH, HAIPABICHHON Ha paspeuieHue NmpoOiIeMsl,
BO3HHKIIEH B X0/I€ U3YUECHUS TEMBI

IIpodaemHoe oOy4yeHmMe: CTUMYJIMpPOBaHME CTYJEHTOB K  CAMOCTOATEIbHOMY
npuoOpeTeHNI0 3HAHUN, HEOOXOMMMBIX JJISl PEUICHHUsS KOHKPETHOM MpOOJIEMBI, €ro 3JIEeMEHTHI
UCTIONIB3YIOTCS B XOJI€ 3aHATHII.

KoHTekcTHOE 00y4eHne: MOTHBALIMS CTYICHTOB K YCBOCHUIO 3HAHUH ITyTeM BBISBICHUS
CBsI3€il MEX/1y KOHKPETHBIM 3HAaHHEM U €0 IPUMEHEHHEM;

OO0yyeHne Ha OCHOBe ONMBITA: AaKTUBU3AIUS MO3HABATEIbHON NEATEIHLHOCTH CTYICHTA
IPOBOJUTCSA 33 CUET aCCOLUAIIMU U COOCTBEHHOT'O OIBITA.

OO0yyeHne KPUTHYECKOMY MBIIIJIEHHIO: TOCTPOCHHE 3aHATHA IO OMpPEJCICHHOMY
aTOPUTMY — TOCIIEAOBATENFHO, B COOTBETCTBHHM C TpeMs (pa3aMu: BBI3OB, OCMBICICHHE H
peduekcus. Llens nanHoi 00pa3oBaTeNbHON TEXHOIOTUU — PAa3BUTHUE MBICIUTEIBHBIX HAaBBIKOB
o0yyaromuxcs, He0OXOAUMBIX HE TOJIBKO NMPH W3YYEHUH yUEOHBIX MPEAMETOB, HO U B OOBIYHOM
KHU3HH, U B NPO(ecCHOHAIBHON IesITeIbHOCTH (YMEHHE NPHUHUMATh B3BEIICHHBIC DPEIICHUS,
pabotats ¢ uHpopmanuei u ap.).

CraHuHOHHOe O0y4YeHHe: OpraHM3alusl IIeJICHANpPABICHHOH M  IUIAHOMEPHOH
CaMOCTOSITENIbHON pabOTHI CTYJJICHTOB Ha 3aHATUH B MUHU-TPYIIaXx B IeNsix Oonee 3 dekTuBHOrO
YCBOEHHSI POXOJUMOI0 MaTepuana, Korja Kaxaas rpymnmna BIOMpaeT CBOIO 00pa3oBaTEIbHYIO
TPAEKTOPUIO, U CTYJCHTHI CAMH OLICHUBAIOT CBOIO padoTy.

[Tpu u3yyeHnn AUCUMIIIMHBI IPEAYCMOTPEHBI:

1) nexuuu ¢ npuMeHeHHEeM 00bICHUTEIbHO—MIUTIOCTPATUBHBIX TEXHOJIOT U,

2) nabopatopHble pabOTHI (BBIMTOIHAIOTCS MHAUBUIYAIIBHO);

3) peluenue 3anay;

4) camocTrosiTenbHAs paboTa CTYJCHTOB, BKIIOYAIONIAs MOATOTOBKY K 3aHATHAM B Gopme
U3yUYEHHsS] TEOPETUUYECKOr0 MaTepuasia JICKIUH, TMOATOTOBKY K BBIIOJHEHHIO J1a0OpPaTOPHBIX
paboT, K TEKyIIeMy KOHTPOJIIO yCIIEBaEMOCTH;

5) KOHCYIBTHpPOBAHUE CTYAEHTOB IO HM3Y4YaeMbIM TEOPETHMYECKHUM M TPAKTHYECKUM
BOIIPOCAM.

HanMeHoBaHMe TeM 3aHATHH € NCNOJb30BAHHEM AKTHUBHBIX (DOPM 00ydeHHUs:

®dopma / MeTtopt
Ne Tema 3ansTHS Bupn 3ansTus WHTEPAKTHBHOTO Koun-Bo yacos
0o0y4eHust
ATOMHO- 1
Jlexkuusi/nabopatop MHopManHoHHbIe
MOJIEKYJIIPHOE TEXHOJIOTUH/TIPOOIEMHOE
1 Has pabora
y4yeHue o0yueHue
Crpoenue aroma Jlexnus HupopmanuonHsle 0,5
b TEXHOJIOTHH/
KOHTEKCTHOE 00yUeHHe
Ilepnoanueckuii Hupopmannonssie
3 P Jlexuus dopwa 0,5
3aKO0H TEXHOJIOTUH
4 | Xumuueckas Jlexmus/ Hudopmanmonsbie 1
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CBSI3b CaMOCTOSITENbHAS TEXHOJIOTUH/
pabota KOHTEKCTHOE 00yUeHHE
Jlexmms/
OcroBst . H HubopmanmoHHsie 1
XUMHUYECKOU nabopaTopHast TEXHOTOIHH/
5 abora
TCPMOZTMHAMUKH. p KOHTEKCTHOE 00yueHHe/
npobieMHoe 00ydeHue
CkopocTb Texrus/ 1
HupopmanmonHsie
XAMHUYECKUX nabopaTopHas I
6 CaKLIH. abora
I))(HMIL/IIqecKoe P KOHTEKCTHOE 00y4eHHe/
npobieMHoe 00ydeHue
paBHOBECHE.
PacrtBopsl. Jlexuus/ VngopMatmonHbic 1,5
nabopaTopuas TEXHOJIOTHH/
7 aboTa
p KOHTEKCTHOE 00yueHue/
npobieMHoe 00ydeHue
OKHUCIUTEIBHO- Jlexuus/ VIHGOPMAIHOHHEE 1,5
BOCCTaHOBUTEJIBH naboparopHas TEXHONOrMHM/
8
bIC pPCAKIUH. paGora KOHTEKCTHOE 00y4eHHe/
npobieMHoe 00ydeHue
Hroro yacos 8

VIII. ONEHOYHBIE MATEPHUAJIBI IJISA TEKYIIEI'O KOHTPOJIS 1
IMPOMEXYTOYHOM ATTECTALIUA

8.1 Ouenounsie matepuajbl (OM):

Ol{eHOUHble Mmamepuaibvl 0J151 6XOOHO20 KOHRmMpOoJs — HC IIPEAYyCMOTPCHBL.

Ol{eHo‘lele mamepuaibl meKyuieco KOHmpOoJs

Tema nnu pasgen [Tokazarens Kputepuii ouenuBanus | @opmupyemsble
JUCHUTUTAHBI KOMIIETEHIIHN
Y UHUKATOPBI
ATOMHO-MOJIEKYJISIpHOE | 3HAET OCHOBHBIC Bnazneer matepuanom | OLK-1
y4eHue IOHSTHS U OTIPE/ICIICHUS. | JAHHOTO pa3/ea. N/iKonk13
3HaeT OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI.
CTpoeHue aToma 3HaeT COBpeMEHHBIE Braseer wmarepuanom | O1K-1
IIpeACTaBIICHUS O AaHHOTI'O pa3acia. W]TKorc1.s
CTPOEHHUH aTOMa. 3HaeT OTBETHI Ha
KOHTPOJbHBIE
BOIIPOCHI.
[Tepuoanueckuit 3aK0H 3HAET COBPEMEHHYIO Bnaneer wmarepuanom I(/)Imf{_l
(hopMYyTHPOBKY JAHHOTO pa3jena. HAKonki.s
ITeproguueckoro 3HaeT OTBETHI HA
3aKOHA, CBSI3b CTPOCHUSL | KOHTPOJILHBIE
aTOMa C MOJI0KEHUEM BOTIPOCHI.
snemenTa B I1C.
XuMHuuecKas CBI3b 3HaeT OCHOBHBIE THUIIEI Bnageer Marepuanom IL/)IlII[If(:nK1 3

XHUMHUYECKHUX CBS3CH,

JTaHHOTO pa3jena.

14




Tema nnu pasgen [Tokazarens Kputepuii ouenuBanus | @opmupyemsble
JUCLIUIIIINHBI KOMIIETEHIINH
U UHIUKATOPBI

crocoObl oOpa3oBaHusi M1 | 3HaeT  OTBETHl  HaA

pasphbiBa. KOHTPOJIbHBIC
BOTIPOCHI.
OCHOBBI XMMHYECKOM 3HAETCOBPEMEHHBIE Bnageer matepuanom | OIK-1
TEPMOJIUHAMUKHU. peJCTaBICHHS 00 JAHHOTO pa3jena. W/IKonx.3
JHEPreTHKE MPOTeKaHusi | 3HAaeT  OTBETbl  HA
XUMHUYECKUX KOHTPOJIbHBIC
[IPEBPALLECHUH, BOIIPOCBL.
OCHOBHBIC MTOHSTHUS BeimonHun
XUMHYECKON CaMOCTOSTEIIbHYIO
TEPMOJIMHAMUKU paboTy C OIEHKOI He
HIDKE

«YZOBJIETBOPUTEIILHO

CKOpOCTh XHMHUYECKUX 3naeT ocHOBHBIE oHsATHs: | Biageer wmarepuanom | OTIK-1

peakuuit. Xumudeckoe | CKOPOCTh XHMHUECKOH JIAHHOTO pa3jiena. WJKori.3
paBHOBecHE. pCaKInH, KOHCTaHTa 3HaeT  OTBETHl  Ha

CKOpPOCTHU, BIIUAHUC HA KOHTpOHBHBIe

CKOPOCTH pa3JIMYHBIX

(baKI”)FOpOBip KOHLIEHTPALUH, BOLPOCHL.

TEMIIEPATYPHI, CIIOCOOHI

CMCHICHUSA XUMHWYECCKOT'O

PaBHOBECHS.
PacTBOpBL 3HAET OCHOBHBIE Brnageer Mmatepuanom | OLR-1

CIIOCOOBI BBEIPAKEHUS JIAHHOTO pa3fena. W]Korc1.s

KOHICHTpaluu 3HaeT  OTBETHl  Ha

PAacTBOPOB, HOHATHE KOHTPOJbHBIE

SJICKTPOJIUTHUICCKAA BOIIPOCHI.

JIMCCOLUAIHS,

BBIpaXKEHHUE JIJIs

TIPOU3BEICHNUs

pactBopumMocTH, pH
OKHCIUTENTBHO- 3HaeT OCHOBHBIC Bnageer Marepuaaom | oot
BOCCTAHOBHTEIbHBIE TIOHSATHSL: OKUCIIUTEND, JIAHHOTO pa3fena. W]IKonki.3
peaxuuu. BOCCTaHOBMTEb, 3HaeT OTBETHI Ha

CTeNeHb OKUCIICHHS. KOHTPOJIbHBIE

VMeeT COCTaBIATh BONPOCHL. BoImosHun

ypaBHeHus OB peakuuil. | caMOCTOSITENBHYTO
paboTy C OLIEHKO! HE
HIDKE
«yIIOBIICTBOPUTEIHLHOY.

Jlnist mpoBeieHus TeKyliero KouTpouisi ycrneBaemoctu OC BKIIIOYAIOT YCTHBIM ONpOC 10O
TEeMaM TpH BBINOJIHEHHH JIAOOPATOPHBIX PabOT, MPOBEPKY OTUETOB IO Ja0OpATOPHBIM paboTam,
IPOBE/ICHNE KOHTPOJIBHBIX/CAMOCTOSITEIbHBIX PAOOT.

[Tpumepsl 3a1aHmii CAaMOCTOSTENLHON pabOTHI:

buner Ne 1.

1. JlaiiTe XapaKTEpUCTUKY d3JEMEHTa MO MOJOXKEHHIO €ro B IMEPUOJAMYECKOM CHUCTEME
AJIEMEHTOB: MOPSAKOBBIII HOMEp, HOMEp Mepuoaa, ITPyNIbl (MOSICHUTh C TOYKHU 3PEHUS TEOPHH
CTPOEHUS aTOMa), B KAKOW MOATPYIIE HAXOAUTCS; YKAKUTE BBICIIYIO U HU3IIYIO CTENIEHU

15




OKHCJIEeHUS, POpPMYITy BBICIIEIO OKCHIA U TUAPOKCHUIA, UX XapaKTeP; COCTABbTE MIEKTPOHHYIO
(bopMyIly 1aHHOTO 3JIEMEHTA.

2. HanummTe ypaBHEHHE 3JIEKTPOJUTHYECKOW JUCCOLMALMM CEPHOM  KUCIOTBHI,
rugpokcuaa 6apus, pocdara xanus.

3. CocraBbTe ypaBHEHHUE pEAaKLIUU MEXy pacTBOpaMH XJiopua sxkenesa (+3) u
TUIPOKCHUIa HATPHS B MOJICKYJISIPHOM U MOHHOH (opMmax.

buner Ne 2.

1. CocraBbTe ypaBHEHHE PEAaKIMU TUAPOIN3a coel: kapOonara Hatpus NaxCO:s ,
cynbdara ammonus (NHa4)2SOs.

2. ITongGepute KOAPPUIUCHTHI B yPAaBHEHUSIX PEAKLIUIA:

KMnO4 + H2SO4 + K2SO3 — MnSOs + K2SO4s + H20

K2CrOs + KOH + KI — I + K3CrOs + H20

Texywuui KOHmMpONb 6 6UOe NPosepKy omyema 10 JJADOPATOPHON MM CaMOCTOSTENbHON
paboTe npeznonaraer cieaAyore BapuaHThl OLCHUBAHU:

O1eHKa BBIMOJIHEHHS TPAKTHYECKUX (CAMOCTOSTEIBHBIX) PadoT.

OtmeTtka "omauuno” cTaBUTCS, €CIU CTYAEHT:

1) npaBUJIBHO ONpENENN LEeb 3a1aHus;

2) BbmmosHWI paboTy B TOJHOM o0beMe ¢ coOMoeHHEM  HEOoOXOAUMOM
II0CJIEI0BATEIbHOCTH;

3) Hay4yHO, T'pPaMOTHO, JIOTHYHO OIHUCall pe3yJjbTaThl M CHOPMYIHPOBal BHIBOABI. B
IPEJCTaBICHHOM OTYETe NMPaBHJILHO M AKKypaTHO BBIMOJHWII BCE 3aITUCH, TAOJHUIbI, PUCYHKH,
rpad Ky, BEIYUCIICHHS, COCTABIJI YPABHEHHUS BCEX XUMUUECKUX PEAKIMHA U CJIeNai BHIBOJIBL;

4) nposIBIsE€T OPraHN3alMOHHO-TPYI0BbIE YMEHUS;

Otmetka "xopouwio"” cTaBUTCS, €CITU CTYICHT BBIMOJIHWI TPEOOBAaHUS K OI[EHKE "OTINYHO",
HO:

1) 6610 JONYIIEHO J1Ba-TPH HEA0ULTA;

2) WK B OTIMCAHUU PE3YJILTAaTOB JIOMYCTHUI HETOYHOCTH, BBIBOJIBI C/I€TIall HETIOHBIE.

Otmetka "yoosremeopumensno” cTaBUTCS, €CIIU CTY/ICHT:

1) mpaBUIBHO ONpEAENHI 1eNb 3aaHus; paboTy BBIIOJIHIET MPABUIBHO HE MEHEE YeM
HAIOJIOBHHY, OJJHAKO 00BEM BBINOJIHEHHON YacTH TaKOB, YTO IO3BOJISIET MOJYYHUThH MPaBUIbHBIE
Pe3yJIbTAThI U BBIBOJIBI IO OCHOBHBIM, IPHHLIUITHAIIFHO BaXKHBIM 3a/1a4aM pabOThI;

2) i mo00p MaTepHalioB, METOAOB IPOBEIT C TOMOIIBIO MPETIOIABATEIS;

3) unu ObUTH AOMYIIEHBI OIIUOKH B ()OPMYIHPOBAHUH BBIBOJIOB;

3) wiu B oTYeTE OBLIN JOMYIICHHI B OOIIEH CII0XKHOCTH HE 0oJiee IBYX OMIMOOK (B 3aMUCAX
€IMHMI, W3MEPEHUSAX, B BBIUUCICHUSAX, Trpadukax, TabmuIax, cxemax, © T.J1.) He
HNPUHIMIIMAIBHOTO ISl JAHHOU pabOThl XapaKkTepa, He MOBIUABLIMX HA Pe3YJIbTAT BHIIOTHECHUS;

4) nomyckaer rpyOyio oOmuOKy B OOBSACHEHHH, B O(OPMIIEHHH paboThI, KOTOpas
UCTIPaBIIAETCS 10 TPEOOBAHUIO MPENIOaBATEIS.

OtmeTKa "HEY10BIETBOPUTEIBHO" CTABUTCS, €CIIU CTYJIEHT:

1) He ompenenuy caMOCTOSATENBHO IIeNb 3aJlaHMs; BBIMOJHWI paboTy HE IMOJHOCTHIO,
00bEM BBINTOJIHEHHOM YacTH pabOTHI HE MO3BOJISET CAETIAaTh MPABUIBHBIX BBIBOJOB;

2) WM U3MEPEHusl, BBIYUCIICHNUS, HAOI0JCHUS IPOU3BOIMIINCH HENPABUIIBHO;

3) wim B xo7e pabOThl M B OTYETE OOHAPYKHUIUCh B COBOKYITHOCTH BCE€ HEIOCTATKH,
OTMEYEHHBIE B TPEOOBaHUAX K OIIEHKE "YyOBIETBOPUTEIHHO";

4) nomyckaet aBe (u Ooisee) TpyOble OMIMOKK B 0OBSCHEHUH, B 0(h)OpPMIICHUU PalOTHI,
KOTOpPBIE HE MOXKET UCIPABHUTh JaKe 110 TPEOOBAHMIO MIPETo1aBaTesl.

OuneHo4yHbIe MaTepHAJIbI A5 POMEKYTOUYHOM aTTecTannu B opMe JK3amMeHa
IIpuMepHBIi IepedeHb BONPOCOB U 3aJaHUM K 3K3aMEHY:

1. Xumunueckuii anemenT. OTHOCUTENBHAs aToMHas Macca. Asorponus. [Ipocteie n

CJIO’KHBIE BEILIECTBA.
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2. OtHOcUTENBbHAS MOJIEKYJIsIpHAsA Macca. Monb. MonspHas macca. Yucno ABorapo.
3. XMMHUECKUH SKBUBAJIEHT BelleCTBA. PacuéT XMMHUYECKOT0 SKBUBAJIEHTA ITPOCTOTO
BCIIIECTBA, KUCIIOT, OCHOBAHHM, COJICH. 3aKOH SKBHBAJICHTOB.

4. BanenTHOCTh. CTENEHb OKUCIIEHHUS DJIEMEHTA.

5. 3aKOH COXpaHEHUs MacChl BEILECTB.

6. 3aKOH MOCTOSIHCTBA COCTAaBa BELECTB, K KAKUM COETUHEHUSIM OH IIPUMEHHM.

7. 3akoH mpocThIX 00bEMHBIX oTHOIEHUH [eii Jlroccaka.

8. 3akon ABorazpo. Crneactsus u3 3akoHa ABorajpo. MoJsipHblid 00bEM Tasa.

9. ¥YpaBuenue MenneneeBa-Kianeiipona, ero ucnoiab3oBaHUE IIPU pacuéTax.
YHuBepcalbHast ra30Bas HOCTOSHHAS, €€ PU3UUECKU CMBICIT.

10. OTHOCHTENBHAS IUIOTHOCTD Ta30B. OnpeesieHre MOJISIPHON Macchl ra3000pa3HbIX U
JETY4YHX BEUIECTB [10 OTHOCUTEIBHOM INIOTHOCTH Ia30B.

11. MeTozp! onpeaeneHns: MOJISIPHBIX MAacc ra3000pa3HbIX U JIETYYHX BEIIECTB.

12. OTKpBITHS, TOKA3BIBAIOLINE CI0XKHOCTh CTPOCHUS aTOMa (OTKPBITHE KaTOIHBIX JyueH,
PEHTTEHOBCKUX Jyuell, IBICHUS PaIMOAKTUBHOCTH).

13. Ilepssie Mmonenu atoma (Mozaens k. k. Tomcona, moaens Pesepdopaa),
HECOCTOSTENIBHOCTD 3TUX NpeACTaBIeHUI. Moaens atroMa Bogopoza 1o bopy.

14. CoBpeMeHHBIE IPEICTABIECHNS O CTPOEHUH aToMa. J[BolicTBEHHAas pupoaa
anekTpoHa. YpaBuenue ae bpoins. [puniun neonpenenénnoctu I'eitsendepra.

15. Tlonsitue 06 ypaBuenuu Llpénunrepa. CMbICT BOTHOBOW (DYHKLIUU .

16. KBaHTOBBIE YKCIIa HIEKTPOHA.

17. AToMHBIe OpOHTaTH. DIIEKTPOHHOE 00JIaKO0, MpeAcTaBlieHue o popme s-, p-, d-
ANIEKTPOHHBIX 00JIAKOB.

18. MHoroanektponnblie aToMbl. [Ipunnun 3anpera [laynu. [Ipasuno ['ynaa.

19. TlpuHIUT COCTaBIEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB.

20. Ilepnonnueckuii 3akoH /[.11. MenzneneeBa B CBETE TEOPUU CTPOEHHUS aTOMa.

21. CtpykTypa nepuoanueckoil CUCTEMbI AJIEMEHTOB: IEPUO/IbI, CEMEUCTBA, TPYIIIIHI,
noarpynnsl. CMBIC OPSAKOBOIO HOMEPAa XMMHUUYECKOTO 3JIEMEHTA, HOMEpPa IEPUOAA, HOMEpa
rpymnmnsl. Ocoboe noJ0XKeHne BOJOPOa, TEIHs, JJAHTAHOUIOB U aKTMHOHJIOB B IEPHOIUYECKOM
CHCTEME IJIEMEHTOB.

22. XapakTepucTuKa XUMUYECKOI0 AJIEMEHTA U €ro BaXKHEHUIITUX COEAMHEHUH 110
MIOJIO’KEHUIO €r0 B IEPUOJANYECKON CUCTEME DIIEMEHTOB.

23. Ilpupona xumuueckoi cBsizu. Tumnbl xumudeckoi cBsizu. OCHOBHBIE XapaKTEPUCTUKH
XMMHUYECKOH CBSI3U (3HEPrus, AJIMHA, BaJICHTHBIE YIJIbI, KPATHOCTB).

24. KoBasieHTHas CBsI3b, €€ CBOMCTBA (HACHIIIAEMOCTb, HAIIPABIEHHOCT,
HOJSPU3yeMocTb). OOMEHHBIN U TOHOPHO-aKLENTOPHBIN MEXaHNU3MBbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H.

25. NonHas cBa3b. Metannnueckas CBsI3b, IpUUKHA €€ Jesiokanu3anuu. Bogopoanas
CBSI3b.

26. TernoBoit 3¢hpekt xumMuueckux peakuuid. TepMoXuMUUECKUe peakiium, 3aIch
YPAaBHEHUH TEPMOXUMHUYECKUX PEAKLIUN.

27. Knaccuduxanus TeroBsix 3¢ dekros. Temnora o6pa3oBaHus, TEIIOTa CTOPAHUSI.

28. IlepBblil 3aK0H TepMOAMHAMUKHU. TerioBoi 3 GeKT peakiuii mpu H30XOpHOM U
n300apHOM npoueccax. BuyTpenssist seprusi, e€ cocrapisttoniue. CtannapTHasi SHTaJIbIHA.

29. 3akoH ['ecca, ciencrBus u3 3akoHa ['ecca (pacuér AH peaxuuii no remiaoram
00pa3oBaHMs U 110 TEIJIOTaM CTOPAHUS BEIIECTB).

30. DuTponus. BausHue arperaTHOro COCTOSIHUSL, TEMIIEPATYPhl, AABJICHUS Ha SHTPOIHIO.
CrangapTHas SHTpPOIUSL.

31. Xumnueckoe cpoJCTBO, MEPA XUMUUYECKOTO CPOJCTBA. DHTAIbINIHBIN U
SHTPONUHHBINA (hakTopel. TepMoagMHAMUYECKUN TTOTEHIIUAT CUCTEMBI.

32. CBoboanas sneprust [ mu66ca. Coboanas sueprus 'ensmronsua. Hanpasienne
XUMHUYECKUX MporieccoB. CBsA3b M300apHOTO MOTEHIIMANA ¢ YHTAIBIINEH U SHTPOITUEH.
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33. CKOpOCTh XUMHYECKHUX peaKIuid. Y CIIOBUS, HEOOXOIMMBIE 1 Hadasa peakiliy.
Bnusiaue npupoas! pearupyronmx BEIECTB, KOHIEHTPAlui, TEMIIEPATYPbI. 3aKOH
JEUCTBYIOLIUX MacC.

34. BiusHue kaTaln3aTopoB Ha CKOPOCTh peakuuu. Karanus noaoKuTenbHbli,
OTpULIATEIIbHBIN, TOMOTE€HHBIN, FETEPOreHHbIN. MeXaHn3M rOMOTreHHOIO KaTajln3a.
OCOOEHHOCTH KaTaTUTUYECKHUX MPOLIECCOB.

35. BiusHue u3iny4eHust Ha CKOPOCTb XUMUYECKUX peakiuil. DOTOXMMHUECKHE
IIPOLIECCHI, UX MEXaHU3M. LlenHble peakuu ¢ Hepa3BETBIEHHBIMU U PA3BETBIEHHBIMHU LIETISIMHU.

36. Peaknuu oOpatumble u HeoOpaTuMble. PaBHOBECHE CHCTEMBI KaK TMHAMHYECKOE
cocrosinue. Koncranra paBHOBecHs.

37. BnusHue KOHLEHTPALUHU, TEMIIEPATYPbI, JaBICHHS HA PABHOBECHE CUCTEMBI.
[Mpunnun Jle Hlatense. [IpaBuno Baut [N'odda.

38. Knaccuguxkarys pacTBOpOB IO arperaTHOMY COCTOSIHUIO BELIECTB, 110 pa3Mepy
PacTBOPEHHBIX BELIECTB.

39. Ilpouecc pactBopenus. ['uaparanus (conbBartanus). PacTBopuMocTs TBEPABIX
BELIECTB, JKUAKOCTEN, ra30B B Boje. 3akoH ['eHpu.

40. PacTBOpHI HachIILIEHHBIE, HEHACKIIeHHbIE. KOHIIeHTpalus pacTBopa, Coco0bI e€
BBIPAKECHHUS.

41. MaccoBas 10151 pacTBOPEHHOTO BelecTBa. [[porieHTHas KOHIEHTpalus pacTBopa.

42. Monb. MosnsipHast KoHIleHTpauus. MoJisibHas KOHIEHTpaLysl.

43. DnexTponutryueckas auccornuanus. O6paTuMocTs npouecca. OCHOBHBIE ITOJIOKEHHS
TEOPHUH IEKTPOIUTUYECKON TUCCOLUALINY.

44. DneKTpoauTHYECKas IUCCOLMALUs KUCIIOT, OCHOBaHUH, coseil. CTyneHyaras
M CCOLAALIMSL.

45. NoHHbIe peaky, HOHHbIE ypaBHEeHUsA. CMElIeHNEe HOHHBIX paBHOBECUH B pacTBOpax
3JIEKTPOJIUTOB.

46. DneKkTponuTHYECKas aucconuanus Boasl. MloHHOe mpor3BeeHue BOIbI.
Bopnopoansrii nokaszarens. [lonstie 06 nHanKaropax.

47. I'maponu3. Tunu4uxele ciayyau ruponnsa cosneid. Kuciasle 1 OCHOBHBIE COJIH.
BrnusiHue KOHIIEHTpaLuy pacTBOpa, TEMIEpaTyphbl Ha TUAPOIN3. [ naponu3 oopaTuMbIil U
HEOOpaTUMBIH.

48. [Ipouecc okucnenus. [Ipouecc BocctaHoBieHUs. BaxHele OKUCIUTENN U
BOCCTAHOBUTEIIN.

49. TTon60op k03 (PUIMEHTOB B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUSIX.

Ipumep 3x3ameHayuonHo20 burema
3K3AMEHAIIMOHHBIA BWIET Ne 1
Jducnunmuna B1.0.13 «O061mast xumus»
Hanpasnenue noaroroBku 05.03.06«2xo010r1st ¥ NPUPOIOTIOIIL30BAHLEY
1. XuMuyeckuil SKBUBAJIEHT BelleCTBa. PacyéT XMMHYECKOro SKBUBAJIEHTA IIPOCTOr0 BELIECTBA, KUCIOT, OCHOBAHUH,
coJiedl. 3aKOH SKBUBAJICHTOB.
2. DNEKTpOIUTHYECKAs TUCCOLMALIUS KUCIIOT, OCHOBaHUH, cosiell. CTyrneH4arasi AUCCOLMAIIHS.
3. Onpenenute Maccy pacTBOpEHHOTO BemecTa B 280 T pacTBOpa ¢ KoHIeHTpanuei 15%.

[Tegarornveckuii pabOTHUK b.H.baxenos

(moanuce)

3aBenyroumii kagdeapoii

(moamnuce)

« » 202 _r.

Kpurepun onenku:

- OIICHKA «OTJIMYHO» BBICTABJISIETCS CTY/ACHTY, €CIIM JaHbI PaBUIIbHbBIE OTBETHI Ha 3 u3 3
BOIIPOCOB;

- OIIGHKA «XOpPOUIO» BBICTABJISIETCS CTYJEHTY, €CJIM JIaHbl HE TOYHbIC WJIM HE TOJHbIE
OTBETHI Ha 3 U3 3 BONPOCOB;
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- OLIEHKA «yIOBJETBOPUTEIBHO)» BBICTABIIAETCS CTYAEHTY, €CIU
JIaHbl ITPaBUJIbHBIE OTBETHI HA 2 U3 3 BOIIPOCOB;

- OLIEHKa «HEYJIOBJIETBOPUTEIbHO» BBICTABIISETCS CTYIEHTY, €CIIH
OTBETHI Ha BONPOCHI B OMJIETE HE IaHBI, JINOO OTBETHI HE BEPHBI.

Pa3paborunku:
@— JlonieHT b.H. baxeHnos
(moamuce) (3aHMMaeMast JOJKHOCTh) (MHULIMAIIBI, (haMIUIIHs)

[Tporpamma coctasiieHa B coorBeTcTBHH ¢ TpedoBanusimu @PI'OC BO no
HanpasieHuto noarotosku 05.03.04 I'mapomereoposorus.

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN Ka(bCI[pLI TUAPOJIOTUH U TPUPOJOIIOJIB30BaHUSA

nportokoia Nel4 ot 30.04.2024

3aB. Kadenpoii e /7 E.H. Cytsipuna

Hacmoswas npoepamma, ne modrcem bbims 60cnpouszeedena Hu 6 Kaxkoul ghopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopsl-paspadbomyuxka npoepammoi.



