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1. HEJIM U 3AJAYN OCBOEHUA JUCLHUAITIJINHBI

1.1 Ileanb ocBOEHUA TUCHHUILJINHBI:

HGJ'IBIO OCBOCHUA OUCHUIIIMHBI SBJIACTCA HU3YYCHHC CBOMCTB XMMHYECKHX BCIICCTB H
CBIPHEEBBIX MATCPHUAJIOB JJIA IPOMBIINIJICHHOT'O ITPONU3BOJCTBA XHUMHAYECKOU IpOaAYKIHH.

1.2 3aga4u ocBOeHUs IMCUMILIUHBI (MOAYJIs):

— YMCHUCHUCIHOJB30BATH OCHOBHBLIC XUMHUYCCKHUC 3aKOHBLI, TCPMOANMHAMUYCCKHUEC CIIPABOYHLBIC
JIaHHbIC W KOJHMYCCTBCHHbIC COOTHOINCHUS  HEOPraHMYECKOW XHUMHHU I PELICHHS
npodeccoHaIbHBIX 3aa4

— YMCHHUC BBIIIOJHATE OCHOBHBIC XMMHUUYCCKHUE OICpaluu, OMPEACIAThE TCPMOJUHAMHUYCCKUC
XapaKTEPUCTHKHA XUMHUYECKHX PEaKIUil 1 paBHOBECHBIC KOHLICHTPAIIUH BEIIECTB.

2.MECTO JIMCLIUITIJINHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOTPAMMBI

VYuebnas qucuuiuinHa «OOImas ¥ HeOpraHMYecKass XUMHUs» BKIIOUEHA B 00S3aTENbHBIN MepeueHb
JUCLUIUIMH 00s3aTelnbHOM 4YacTH 0Opa3oBaTeNbHOM IpPOrpaMMbl BHE 3aBUCUMOCTH OT €€
HanpasieHHOCTH (mpodwmis). Jucuuumna peanusyercs B cOOTBeTCTBUH ¢ TpeboBanmsiMu PI'OC,
OII BO u VII, no naHHOMY HanmpaBJI€HUIO MOATOTOBKH.

JucuumniimHa 6a3upyeTcst Ha CIeIyIoIuX TUCHUIUIMHAX: HEOPraHWYecKas XHMHUS HIKOJIBHOH
IPOTrpaMMbl, OpraHuYecKas XUMHUsl.

JuctummuHa «O0mmas 1 HeOpraHUYECKas XUMUSHSIBISICTCS. OCHOBOIIOJIATAIOIICH JITIST U3YYCHHUS
CICAYIOMUX TUCIUIUINH: (PU3NYECKON M KOJUIOMJIHOM XUMHUH, OOIIEeH XUMHUYECKOH TEXHOJIOTHH,
TEXHUYECKON TEPMOJUHAMUKH U TETUIOTEXHUKHU.

Pabouas mporpamMmma AUCHOUIIINHBI «O6ma;1 N HCOPraHU4YeCKasa XUMUsA» IJid WHBAJIWAO0B U JINIL
C OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3I0POBbA pa3pa6aTLIBaeTca HHIAUBUAYAJIbHO C YYCTOM
0COOEHHOCTEH HCI/IXO(i)I/ISI/I‘ICCKOFO Pa3BUTHA, HWHIAUBUIAYAJIbHBIX BO3MOJKHOCTEHI M COCTOSHUS
300POBbA TaKUX 06yqafoumxca, 1o uX JIMYHOMY 3asABJICHUIO.

3. KOMIIETEHIMU OBVYYAIOIIET'OCA, ®OPMHWPYEMBIE B PE3VYJIbTATE
OCBOEHMA INCHUTUIMHBI (MO Y JIA)

Tabmuma 1
®opmupoBanue komnerenuu OIK-1 gucunmiannamMu
Kommneren | Haspanus y4eGHBIX quc- CemecTpbl (POPMHUPOBAHHST KOMIETEHIIHH
nust HUILTHH,MO1YJI€eil, IPAKTHK,
YHACTBYIOUIMX B 1 kypc 2 Kypc 3 Kypc 4 kypc
(¢hopmupoBanum cemecTp cemecTp cemecTp cemecTp
KOMIIETEeHIIHH 1 2 3 4 5 6 7 8
BMeCTe C JaHHOH
JTUCIHUILIMHOM
OIIK-1 OOmass wu HeopraHuvecKas

XUMMUA

Opranudeckast XUMUs

dusnyeckas XUMHUS




Kommongaast xumus

O6mas XUMHAYECKAS
TEXHOJIOTUS

IlogrotoBka x  mpoueaype
3amuThl 1 3ammra BKP




I[NEPEYEHb IUIAHUPYEMLBIX PE3VIIBTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHBIX C INIAHUPYEMbBIMU
PE3VJIbTATAMU OCBOEHNA OI1

Tabmuma 2

Hepeqenb IJIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqe}mﬂ M0 TUCHUIIJIMHE, COOTHECCHHBIX C INIAHUPYEMBIMHU pe3yJIbTaTaMU 0CBOCHUSA

Koa n HauMeHoBaHu¢

OneHoYHbIE CPeICTBA

Koa m HamMeHoBaHHe HHIMKATOpPA .
KOMITeTeHIIH [ IInanupyemMsle pe3yJbTaTbl 00y4eHHs 10 AUCHHUILIMHE Texkyuiero IIpomexyToyHOM
KOMIIETeHIIH KOHTPOJIS aTTeCTAlUN
OIIK-1cnoco6en u3yvars, | MOMK-1.1 3HaTbL:0CHOBHEIE YMerb:ucnonab3oBaTh | BiiaaeTrb:HaBbIKAMHU CobecenoBanne u | Bompocsr s
aHaIM3UPOBATh, AHanuzupyer U 3aKOHOMEPHOCTH OCHOBHbIE OCHOBHBIX OTYETHl MpH cJade | YCTHOTO
HCTIONIb30BaTh MEXAHU3MBI | UCTOIB3YeT MPOTEKAHUS XUMHMYECKHE 3aKOHBI, | XUMHUYECKHUX 1ab0paTOPHBIX cobecenoBaHus:
XUMHUYECKHUX peakuui, | MeXaHU3MbI XUMHUYECKHUX TEPMOJMHAMHYECKHE | PacyeToB, pabor, ouersl (20 OUIeTOB)
TIPOUCXOISATIINX B | XUMHYECKHX TIPOIIECCOB ¥ | CIIpaBOYHBIC MJAaHHBIC | CAMOCTOSTEIHHOTO TECTHPOBaHHUE  Ha
TEXHOJIOTHYECKUX peaxImid, XapaKTEePUCTHKHI M KOJMYECTBEHHBIE | BBIITOJHEHMS MIPAKTHYECKIX
nporeccax U | IPOUCXOIAMINX B PaBHOBECHOTO COOTHOIICHHS nmabopaTOPHBIX 3aHATHAX
OKpY’KaroIeM MHpE, | TEXHOIOTHYESCKUX COCTOSIHUSI, METOIBl | HEOPTraHUIECKOMH OIIBITOB u
OCHOBBIBAsICh Ha 3HAHUSAX | Mpolleccax u TEPMOJMHAMHYCCKOTO | XUMHUHM IS PEIICHUS | 0000IIeHUs
O CTPOGHHMM BEIIECTBA, | OKPY)KAIOIIEM MHUPE: OIHCaHUS po¢heCCUOHATBHBIX Ha0JII01TaeMBIX
TIPUPOJIe XUMHYECKON XAMHYECKUX 3a1a4 (hakToB
CBsI3U U CBOMCTBax PaBHOBECHIL B
Pa3IHIHBIX KJIaCCOB pacTBopax
XAMHYECKHX  DJIEMEHTOB, AIIEKTPOJIUTOB,
COCIMHCHUM, BEIICCTB U HaJdaja
MaTepHaoB TEPMOJINHAMUKHI u

OCHOBHBIC YPaBHCHUS
XUMUYECKON
TEPMOANHAMHUKH;
METO/LI
TEPMOMHAMUYIECKOTO
OTIIMCaHMS
XUMHYECKUX "
(ha3oBBIX paBHOBeCHi
B
MHOTOKOMITOHEHTHBIX
CHCTEMAX;
TEPMOJANHAMHUKY
pacTBOPOB




3JIEKTPOJIMTOB u
SJIEKTPOXUMUYECCKUX
CHUCTEM




4. CTPYKTYPA U COAEPYXAHUE AUCLIATIIMHBI

4.1 Pacnipeaesienre TPy10EéMKOCTH JMCHMILIMHBI IO BUAAM padoT 1o ceMecTpam

OO6miast TPyIOEMKOCTh JUCIUIUIMHBI COCTAaBIsIeT  123a4eTHBIX eauHuIl (3.e), 410
cooTrBeTcTBYeT 432 akajgeMuuyeckuM  yacaM. PacnpeneneHue dacoB mo BHaaM paboT U

ceMecTpam IpeJICTaBIeHo B Ta0.3 u 4.
CDopMaT HU3YUCHUA OUCHUIUIMHBI: C HCIOJIb30OBAHHUECM J3JICMCHTOB 3JICKTPOHHOI'O

oOy4JeHws.

Tabmmia 3

PacnpenesieHue Tpy10€MKOCTH JUCHUIIIMHBI 10 BHAAM PadoT 1Mo ceMecTpam
JJIS CTYJAEHTOB O4YHOM (popMbI 00yUeHU s

Buna yueOHoi# padoThI Bcero CemecTpsl
4acoB 1 )
1. KonrakTHas padora oOy4yarommuxcs c¢ | 212 106 106
npenoaaBartejieM
(o BUaM y4eOHBIX 3aHATHH) (BCEro), B TOM YHCIIE:
1.1. AyautopHble 3aHATHSA (BCEro), B TOM YHCIIE: 204 102 102
- ekryu (JI) 102 51 51
- maboparopHbie padboTs (JIP) 68 34 34
- npaktuueckue 3anstus (113) 34 17 17
1.2. BueayauTopHbIe 3aHATHA (BCero), B TOM 8 4 4
qucie:
- TPYIIIOBbIE KOHCYJIbTAIIUU T10 4 2 2
JUCIUILTAHE
-IpYIIIOBbBIE KOHCYJIbTallu! o MIPOMEKYTOUHOM 4 2 2
aTTeCcTalluu
2. CamocrositesqibHasi padora cryaenta (CPC) (Bcero) 121 56 65
Bua npoMe:KyTO4HOI aTTecTAMU - IK3aMeH 99 sKk3amMeH/54 | sk3ameHn/45
O0uas TpyA10eMKOCTb, Yachl/3aUeTHbIE eIUHUIII 432/12 216/6 216/6
Tabnuma 4

Pacnpenesienne TpyA0€MKOCTH JUCHHILIMHBI 110 BUAAM padoT Mo ceMecTpam
AJISl CTY/IEHTOB 3204HOi ()opMbI 00y4YeHHs

Buj yueOHoit padoThl Bcero Kypc 1
4acoB
1 cem 2 cem

1. KonrakTHas padora oOyuyalommuxcsi ¢ 44 22 22
npemnojgaBarteJieM
(mo BugaM y4yeOHBIX 3aHsATUH) (BCero), B TOM 4YHCIE:

1.1. AyauTtopHble 3aHATHSA (BCero), B TOM YHCIIE: 36 18 18

- nexuuu (JI) 16




- maboparopHbie padboTsl (JIP) 8 4 4
- npaktraeckue 3anatus (113) 12 6 6
- npakTukyMmsl (IT) - -
1.2. BHeayauTopHbIe 3aHATHHA (BCero), B TOM 8 4 4
YHCIIC:
- TPYNIOBBIE KOHCYJIHTAIMU MO JTUCITUILINHE 4 2 2
- TPYIIIOBBIE KOHCYJbTAUU IO 2 - 2
IIPOMEKYTOUHON
aTTecTaluu (IK3aMeH)
- MHIUBUyadbHas padoTa mperno aBaTess
¢ oOyyJaronmcs:
- 110 TIPOEKTUPOBAHUIO: TIPOEKT (paboTa)
- o BeInosiHeHuto PI'P
- 10 BbINOJIHEHUIOKP 2 1 1
- 110 COCTaBJIEHHIO pedepaTa, T0KIaa,
Jcce
2. CamocrositesbHas padora crygenra (CPC) (Bcero) 375 85 290
Buja npoMexyTouHOI aTTeCTALMHU OK3a- DK3aMeH,
MeEH, 3a4eTc
3a4er ¢ or/13
o/13
O01as Tpya10eMKOCTb, Yachl/3aUeTHbIE eIUHUIIbI 432/12 107 325
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4.2 Conep:xaHue TUCHUNIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM
CopneprkaHue JUCHUIUIMHBL, CTPYKTYpUPOBAaHHOE 110 TEMaM, IPUBEIECHO B Tabuuuax 5 u 6.

TaOnuma 5
Cozlep)lcalme AUCHUIVIMHBI, CTPYKTYPUPOBAHHOC€ IO TEMaM, JJIA CTYACHTOB OYHOM (l)OpMI)I oﬁyqe}mﬂ
ILianupyembie Buanbl yueoHoii padoThI
HanmenoBanue | Peanusanusi | HaumenoBan
(KOHTpPOJIMpYeMBbI KonTakTHas -
3) HMCI0JIb3YyeMbIX B paMKax ue
€) pe3yJIbTaThl padora <)
- AKTUBHBIX U npaKkTuyec- pa3padoTaH-
OCBOEHH: o g g .
= o o HHTEPAKTHB- KO HOT'0
koaYK;OIIK; HaunMeHoBaHHE TEM o = § o | 58 Bun CPC P
= ==l 8| &L, HBIX MOJATrOTOBKH JIEKTPOHHOT
MK 0 - gi = RO ¢ 6
o RS S| S S oOpa3zoBareJib- TPyAOEeM- 0 Kypca
H  HHIHKATOPBI = | 23| EE| 5= P (Tpya yp
= el gk 2k C HBIX KOCTh B (TpyioeMkocT
JTOCTHKCHUSA <z = 18 S_ ; s g g .
. o S = S TEXHOJIOIrMH yacax b B Hacax
KOMIIeTeH M = | =8| 8|0 A&t ) )
1 cemecTp
OIIK-1, 1.CTpoeHue BenecTBa [TogroroBka «k nek- | TectupoBaHue Ha
HOIIK-1.1 Tema 1.1 Crpoenue aroma 3 2 UM, TECTHPOBAHHMIO, | OYMaXKHBIX
BBINIOJIHEHHE 3aJaHuil | OJlaHKax
Tema 1.2 l'II/IepHonﬁIeCKHH 3aK0H . LI CAMOCTOATENBHOM
JJIEMEHTOB M. eHJieNeeBa u
A A 2| pabots. 6.1.1: 37-60;
JNIEKTPOHHOE CTPOEHHE aTOMa 19.85:07-158: 6.2.13
Tema 1.3 Xumudeckasi CBsI3b U CTPOCHHUE 3 4 TOSTITAS0, Bl hen
MOJICKYIT 12;15-20
Tema 14 MexMonexynsipHoe ) 4
B3aUMOJEHCTBHE
Tema 1.4 Jlaboparopnas pabora 1. 6 2 [ToaroroBka ordera o
[IpuroroBnenue pacTBOpoB 11aGopaTopHOi
paboTe,I0rOTOBKa K
cobeceoBaHUIO  TpU
chaaye  J1abopaTopHON
pabote1.6.1.1: 211-216
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3) HMCI0JIb3YyeMbIX B paMKax ue
€) pe3yJIbTaThl padora >
ZE AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHA: o g g .
= o 2 HHTEPAKTHUB- KoM HOT'0
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= gl ss| 2K HBIX MOATOTOBKH | 3JIEKTPOHHOI
K 5| &F 7| &
s | = . S| S o o0pa3oBaTeJib- TPyAOeM- 0 Kypca
H  HHIHKATOPBI = | 23| EE| 5= p (rpyn M
= el gk 2k C HBIX KOCTh B (TpyioeMkocT
AOCTUKEHUS 2 e8| 28| =8¢ .
. o Se| &5 8 eC TEXHOJIOT Uil yacax) b B Hacax)
KOMIeTeH Ui B | BRalES&| 0O ax
2.3aK0HOMEPHOCTH NpoTeKAHUS [ToxroroBka K  Jek-
XHMHYECKHX PeaKuuii 6 3 4 LUUsM, TECTUPOBAHUIO,
Tema 2.1 DHeprernka XHMHYECKHAX BBIMOMHEHUE  3a7aHui
MIPOLIECCOB .
JUIL  CaMOCTOSITEIbHON
Tema 2.2 Xumuueckas KUHETHKA U
6 pabotsL. 6.1.1: 168-211
paBHOBecHE 3 4
Tema 2.2  JlaGopatopnas pabora 2. 6 2 [MonroroBka oryera o
CKOpOCTh XUMHUYECKHX PEAKIMH. XUMHIECKOEe naGopaTopHOoii
paBHOBecue
paboTe,moAroTOBKa K
cobeceI0BaHHUIO TIPH
caaue JjabopaTopHO
pabote1.6.2.3: 3-35
2. PactBopbI IlogrotoBka k nek- | TectupoBanue Ha
Tema 3.1 JlucriepcHbie CHCTEMBI 2 1 2 MM, TECTUPOBAHMIO, | GYMAKHBIX
BBINIOJIHCHHE 3afaHuil | OJaHKax
Tema 3.2 O0pazoBaHue pacTBOPOB 5 2 2 JUISL  CaMOCTOSATENIBHOU
paboTsr. 6.1.1: 231-258
Tema 3.3 PacTBOpEI 37I€KTPOIUTOB 6 2
Tema 3.3 JlabGopartopHas pabora 3. 6 2 [MonroroBka oryera o
PaBHOBecue B pacTBOpax 3JIEKTPOIUTOB. naGopaTopHOoii
paboTe,moAroTOBKa K
cobeceI0BaHHUIO TIPH
caue
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ILianupyembie

Buanbl yueoHoii padoThI

HaumenoBanue | Peanuzanusa | HaumeHoBaH
(KOHTPOJIUpYeMBbI KonTakTHas -
3} HMCI0JIb3YyeMbIX B paMKax ue
€) pe3yJIbTaThl padora >
OCBOCHHS: Z E AKTHBHBIX H npakTuiec- | pa3paboraH-
. : & @ Z e HHTEPAKTHB- KOH HOT0
konYK;OIIK; HanMeHoBaHue TeM o 2, Ee| 55 Bua CPC
K = as| 298| &2 HBIX NOATOTOBKU JIEKTPOHHOT
2 e 7 S .| B 8 | o0pa3oBareJib (Tpyaoem 0 Kypca
3 ) = ; - -
W  HHIUKATOPHI = S 3 == 5=,
JOCTHIKEHHSI = | 88| 2R 2 5C HBIX KOCTh B (TpynoeMKocT
4 © -
KOMITeTeHIHii é é E é- ; 6 %g TEeXHOJOTMHI yacax) b B Hacax)
1abopaToOpHOHPabOTHI.
6.2.3: 15-36-
Tema 3.4 ['maponu3 4 2 4 IMoxroroBka k nekmu- | TectupoBanme Ha
M, BBITIOJIHEHHE | OyMaKHBIX
3a/1aHuil Ut | OJaHKax
CaMOCTOSITENIbHOM
paboTsr. 6.1.1:254-260
4.9/1eKTPOXMMHYECKHE POLECCHI 6 3 6 IToarotroBka k Jsek- | TectupoBanue Ha
Temad.10KHCTUTETLHO-BOCCTAHOBUTEIIBHBIC LHSAM, TECTUPOBAHMIO, | OYMAKHBIX
PCAKIII BBITIOJIHEHHUE 3a/laHuil | OaHkax
Tema 4.1 JlaGopaTopHas padora 4. 8 2 15 CAMOCTOSTEILHON
Peaxiuu OKUCICHUSI-BOCCTAHOBIICHHUS A
padoTEL 6.1.1:259-
Tema 4.2 DJIEKTPOIHbBIE TOTEHIHABI. 4 1 4 270; 273-288;
6.1.4:5-20;38-55
Tema 4.3 DIeKTpoIN3 4 2 6
Tema 4.3 JlaGopartopHas pabora 5. 8 2 [loaroroBka oTuera o
SHCKTPOXI/IMI/I‘ICCKaﬂ AKTUBHOCTH Ha6opaT0pH0f/i
METaJUIOB paboTe,H0Ar0TOBKA K
cobeceI0BaHUIO IPU
ciade 1abopaTopHO
pabotr1.6.2.4: 3-34
HUTOI'O no nucumivinHe 51 34 17 56
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ILianupyembie Buanbl yueoHoii padoThI
HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3} HCIOJIb3YEMbIX B paMKax ue
€) pe3yJIbTaThl padora >
ZE AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHA: o g g .
= o o HHTEPAKTHB- KOH HOT'0
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= oS g HBIX NOATOTOBKU JIEKTPOHHOT
IIK ] A I S
e e | E 8 | oOpa3oBaTeb (Tpynoem 0 Kypca
H  HHIHKATOPBI = | 23| EE| 5= P Py yp
= el gk 2k C HBIX KOCTh B (TpyioeMkocT
AOCTUKEHUS 2 e8| 28| =8¢ .
. o Se| &5 8 eC TEXHOJIOT Uil yacax) b B Hacax)
KOMIeTeH Ui B | BRalES&| 0O ax
2 cemecTp
5. Kommiiexkcoodpa3oBaHue B pactBopax | 4 2 4 [ToaroroBka k seknu- | TecTupoBaHue Ha
Tema 5.1KoMrutekcooOpazoBaHme B SIM, BBINIOJIHCHUE | GyMaKHBIX
pacTBopax 3aJaHui S | Gnankax
Tema 5.1 JlaGoparopHas pabora 6 2 2 CaMOCTOSTEIILHON
KommnekcHbie coenHeHus!. pabotsrL. 6.1.1:354-376
[TogroroBka k nekmu- | TecTupoBaHue Ha
6. S-3J1eMeHThI 4 SIM, BBIIIOJTHEHHE | OyMa)kHBIX
Tema 6.1 CgoiictBa s-3jeMeHTOBIA 1 4 3anaHuil I | 61aHKax
TPy U UX COEAUHEHUN CaMOCTOATENbHOH
pabotslL. 6.1.1:372-394
Tema 6.2 OnemenTs! noarpynnst II A u ux 1 2
COeIMHEHN 6
[ToaroroBka ortyera o
Tema 6.2 JlaGopatopuas pabGora 7. 2 2 11ab0paTOPHOM
CBolicTBa S-3JIEMEHTOB W MX COCAMHEHUH. paboTe,noAroToBKa K
cobece10BaHHIO
6.2.5:3-16
7. P-3J1eMeHTBI 4 IToaroroBka k nexuu- | TectupoBanue Ha
Tema 7.1 Dnemenrtsl 111 A NOATpYIIIbL 2 4 M, BBIIIOJIHEHUE 6yMa)KHI)IX
3a/1aHui s | OmaHkax
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3} HCIOJIb3YEMbIX B paMKax ue
€) pe3yJIbTaThl padora >
- AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHSI: o g g .
= o o HHTEPAKTHUB- KoM HOT'0
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= oS g HBIX NOATOTOBKH JIEKTPOHHOT
[=P} = ¢
IIK o) o= | 2 Tl RS 6
o RS S| S S o0pa3zoBareJib- TPyAOEeM- 0 Kypca
U HHIUKATOPBI = | 23| EE| 5. P (Tpyn yP
= S| gE| 2¢& C HBIX KOCTh B (TpyioeMkocT
JOCTHKEHHUSA <z = g S_ ; s g g .
. o S = S TEXHOJIOIrMH yacax b B Hacax
KOMIIeTeH M = | =8| 8|0 al ) )
Tema 7.1 JlabopaTopHas paborta 8 4 2 CaMOCTOSITENILHOM
bop u anmomunnmit pabotsL. 6.1.1:427-446
Tema 7.2 Dnementsl [V A noarpynmsl 4 1 4
Tema 7.2 JlaboparopHas pabota 9. 4 2 IloaroroBka oryera o
YIiepoa v KpeMHui n1abopaTopHOit
paboTe,I0ATOTOBKAa K
cobece10BaHHIO
6.2.8:3-16
Tema 7.3 DnemenTsl V A OATPYIITIBI 4 1 4
Tema 7.4 JlaboparopHas pabora 10. 4 2 IlogroroBka oTuera o
BoccranoBuTenbHbIE CBOMCTBA aMMHaKa, 11a6OpaTOpHOI
MOJIyYeHHE U CBOMCTBa a30TUCTOH U paGoTe,IOATOTOBKA K
v bl
A30THO# KUCIIOT
co0ece0BaHuI0
6.2.7:12-17
Tema 7.4 Onementsl VI A moarpymist 3 1 4 IMoxroroBka k nekmu- | TectupoBanme Ha
M, BBITIOJIHEHHE | OyMaKHBIX
3a/laHuH quist | OnaHkax
CaMOCTOSTENIbHOI
paboTsr. 6.1.1:452-468
Tema 7.4 JlaboparopHas padorta 11. 4 2 [MoaroroBka ordera o
CBoiicTBa  cepoBOJOpPOJAa U  CEpHOIl naGopaTopHOii
KHUCJIOTRI paboTe,MOArOTOBKA K
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3} HCIOJIb3YEMbIX B paMKax ue
€) pe3yJIbTaThl padora >
ZE AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHA: o g g .
= o o HHTEPAKTUB- KOH HOI'0
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= oS g HBIX NOATOTOBKU JIEKTPOHHOT
IIK ] A I S
e e | E 8 | oOpa3oBaTeb (Tpynoem 0 Kypca
H  HHIHKATOPBI = | 23| EE| 5= P Py yp
= el gk 2k C HBIX KOCTh B (TpyioeMkocT
JTOCTHKCHUSA <z = g S_ ; s g g .
. o S = S s TEeXHOJIOTMH yacax b B Hacax
KOMIIeTeH M = | =8| 8|0 al ) )
co0ece0BaHuI0
6.2.6:13-22
Tema 7.5 Dmementsr VII A moarpymms. 6 1 2 IlogroroBka k nexuu- | TectupoBaHHE Ha
Boznopon u raoreHst SIM, BEITTOJTHEHHE OyMaxHBIX
3aIaHui JUTSE OnmaHKax
CaMOCTOSITENIbHOM
paboTer. 6.1.1:470-492
Tema 7.5 JlaboparopHas padora 12. 4 2 [MoaroroBka ordera o
Ionyuenue XJI0pa, CBO¥CTBa 1aBopaTOpHOl
TUTIOXJIOPUTOB, HOIaToB, paBoTe,I0rOTOBKA K
TaJloreHOBONIOPON0B cobecemoBannio6.2.6:3
-13
Tema 7.6 Dnementsl VIII A noarpymiibt 2 1 2 IToaroroBka k nexuu- | TecrupoBanue Ha
8.D-771eMEHThI 2 4 M, BBIMIOJIHEHHE | OyMaKHBIX
Tema 8.1 DnemeHTsl 8 MOArpyNIbI 3alaHUH st | OnaHkax
Tema 8.2 Onements! 1 B noarpynmnst 2 1 3 CaMOCTOSITENIHOMN
pabortsr. 6.1.1:522-530
Tema 8.2 JlaboparopHas padota 13. 2 2 ITonroroBka oTuera o
Menb, KOMITJIEKCHBIE COeTMHEHUS cepedpa naGopaTopHoii pabore,
MOJICOTOBKA K
cobecenoBanuio 6.2.10:
3-11
Tema 8.3 Dnements! 2 B noarpynmnst 2 1 2
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3} HCIOJIb3YEMbIX B paMKax ue
€) pe3yJIbTaThl padora <)
ZE AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHA: o g g .
= o o HHTEPAKTUB- KOH HOI'0
konYK;OIIK; HaumeHoBaHMe TeM o 2o Eol| 58 Bunx CPC P
= 58| 2F HBIX NOATOTOBKU 3JIEKTPOHHOT
K s = =R
1 0 - gﬂ RO ¢ 6
o RS S| S S o0pa3zoBareJib- TPyAOEeM- 0 Kypca
U HHIUKATOPBI = | s3] EE| 5§« P (Tpyn yP
= el gk 2k < HBIX KOCTh B (TpyioeMkocT
JOCTHKEHMSI < S S s ; =8¢ .
. o S = S s TEeXHOJIOTMH yacax b B Hacax
KOMIIeTeH M = | =8| 8|0 al ) )
Tema 8.3 JlaboparopHas pabora 14. 2 2 IToaroroBka ortdera o
CBoiicTBa IIMHKA U KaIMUS n1abopaTopHO
paboTe,lI0JArOTOBKa K
cobecenoBanuio 6.2.10:
11-23
Tema 8.4 Dnements! 3 B moarpymmst 2 1 2 [ToaroroBka k seknu- | TectupoBanue Ha
M, BBIMIOJIHEHHE | OyMaKHBIX
Tema 8.5 Dnements! 5 B noarpynmnst 2 1 2 a1 ansa | 6mankax
T 860 5B > I > CaMOCTOSITENIbHOM
ema 8.6 DieMeHTHI o TITTBI
Py paboThL 6.1.1:508-520
Tema 8.7 Dnements! 7 B moarpymmst 2 1 2
Tema 8.5-8.7 JlaGoparopHas padora 15. 6 IToaroroBka otuera o
CgoiictBa d-snemenTtoB 6,7,8 rpymm M HX naGoparopHoii pabore,
COEIMHEHUI.
MOJITOTOBKA K
cobeceoBaHHIO
6.2.9:3-36
HUTOI'O no nucoumanne | 51 34 17 65
BCEI'O 102 68 34 121
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ConeprkaHue JUCLUIUIMHBI, CTPYKTYPUPOBAaHHOE 110 TEMaM, JUIs CTYACHTOB 3a04HOM (popMbl 00ydeHust

Tabmuma 6

Ilnanupyembie Buasbl yueOHol padoThl
HaumenoBanue | Peanmszanusa | HaumeHoBaH
(KOHTpOJIHpYeMbI KonTakTHas =
3} HUCI0JIb3yeMBbIX B paMKax ue
€) pe3yJbTaThl pabora =]
2 E AKTHBHBIX U npaKTu4ec- pa3pabéoraH-
OCBOEHHS: o g g .
= o o) UHTEPAKTHUB- Ko HOT'0
xonYK;OIIK; HaunmeHoBaHue TeM o | 2o Ee| 5E Bun CPC P
< =8|l 88| &L, HBIX MOATOTOBKHM | JJIEKTPOHHOI
IIK ) o 2 = RO ¢ 6
° B . T S S oOpa3oBaTeib- TPyAOEM- 0 Kypca
H HHIAUKATOPBI § s 3| = = 5w p (pya M
=1 S| 2| 2S¢ HBIX KOCTh B (TpymoeMxocT
JOCTHKEHUSA Z = g g ; = g g .
” S S s S s TEXHOJIOTMH qacax b B yacax
KOMIIeTeHIHii = | =8| 28|0Aat ) )
1 cemectp
OIIK-1, 1.Ctpoenue BemecTBa IlonroroBka k Jek- | TectupoBanue Ha
HOIIK-1.1 Tema 1.1 Crpoenue aroma 0.25 4 UM, TECTHPOBAHHUIO, | OYMaXKHBIX
BBIIIOJIHEHUE 3afaHMil | OJaHKax
Tema 1.2 l'II;:pnoz[;I/}Iecxnn 3aKOH 05 I CAMOCTOSTEIBHOM
JJIEMEHTOB M. CHJIeNeeBa ul 0.
A A 4 pabotel. 6.1.1: 37-60;
JNIEKTPOHHOE CTPOSHHE aToMa 12.85:07-158: 6.2.1:3
Tema 1.3 Xumudeckast CBA3b U CTPOCHHE 0.25 4 TODTITIS0, B DT
MOJEKYJT ) 12;15-20
Tema 1.4 MexMOoNeKyIapHOe 025 4
B3aUMOJICHCTBHUE )
Tema 1.4 JlaGopatopHas pabora 1.* 4 2 [MoaroroBka ordera o
IIpurorosnenne pacTBOpoB naGopaToOpHOI
paboTe,oAroToBKa K
co0eceIOBaHUI0  IPU
chaaye  J1abopaTopHON
paboth1.6.1.1: 211-216
2.3aKOHOMEPHOCTH NPOTeKAHMUS 1 ITogrotoBka K  Jek-
XUMHUYECKHX peaKuuii 1 8 UM, TECTHPOBAHMIO,
Tema 2.1 DHepreruka XHMHYECKHX BBITOJTHEHME
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3) HMCI0JIb3YyeMbIX B paMKax ue
€) pe3yJIbTaThl padora >
ZE AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHA: o g g .
= o 2 HHTEPAKTHUB- KoM HOT'0
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= ==| 8| &L, HBIX NMOJATOTOBKHM | JIJEKTPOHHOT
IIK 0 - gﬂ = RO ¢ 6
o =R S| S S oOpa3oBaTeb- TPyAOeM- 0 Kypca
H  HHIHKATOPBI = | 23| EE| 5= P (Tpya yp
= el gk 2k C HBIX KOCTh B (TpyioeMkocT
AOCTUKEHUS 2 e8| 28| =8¢ .
. o Se| &5 8 eC TEXHOJIOT Uil yacax) b B Hacax)
KOMIeTeH Ui B | BRalES&| 0O ax
TPOIIECCOB 3aJaHAN IS
Tema 2.2 XuMmuyeckas KHHETHKA H CaMOCTOSTEIbHOM
1
PaBHOBECHE 1 pabotsl. 6.1.1: 168-211
Tema 2.2  JlaGoparopHas pabora 2%*. IonroroBka otyera o
CKOpOCTh XUMHYECKHX PEAKIMid. XUMHIECKOE nabopaTopHOi
paBHOBecue
paboTe,moAroTOBKa K
cobecenoBaHuIO MPH
caade JjabopaTopHOM
paboTe1.6.2.3: 3-35
2. PactBopbI IlogrotoBka k nek- | TectupoBanue Ha
Tema 3.1 JlucniepcHble CHCTEMBI 0.5 0.5 8 IMAM, TECTHPOBAHMIO, | GYMAKHBIX
BBINIOJIHEHHE 3aJaHuil | OJaHKax
Tema 3.2 O0pazoBaHue pacTBOPOB 05 0.5 8 JUIS  CaMOCTOSTENIbHOM
' paboTsr. 6.1.1: 231-258
Tema 3.3 PacTBOpEI 3JIEKTPOIUTOB 0.5 8
Tema 3.3 JlaGopaTtopras pabora 3*. 2 IMonroroBka otyera o
PaBHOBecuHe B pacTBOpax 3JEKTPOIUTOB. naGopaTopHOoii
paboTe,moAroTOBKa K
cobecenoBaHuIO MPH
caade JjabopaTopHOM
paboTh1.6.2.3: 15-36-
Tema 3.4 ['maponu3 1 0.5 4 IMoxroroBka k nekmu- | TectupoBanme Ha
M, BBIIIOJIHEHHE | OyMa)kKHBIX
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ILianupyembie Buanbl yueoHoii padoThI
HaumenoBanue | Peanuzanusa | HaumeHoBaH
(KOHTPOJIUpYeMBbI KonTakTHas -
3} HMCI0JIb3YyeMbIX B paMKax ue
€) pe3yJIbTaThl padora >
ZE AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHA: o g g .
= o o HHTEPAKTHB- KO HOTO
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= ==| 8| &L, HBIX MOATOTOBKH 3JIEKTPOHHOT
IIK 0 - gﬂ = RO ¢ 6
o RS S| S S o0pa3zoBareJib- TPyAOEeM- 0 Kypca
H  HHIHKATOPBI = | 23| EE| 5= P (Tpya yp
= el gk 2k C HBIX KOCTh B (TpyioeMkocT
JTOCTHKCHUSA <z = g S_ ; s g g .
. o S = S = TEeXHOJOTMHI yacax b B Hacax
KOMIeTeH Uit = | =8| 8|0 al ) )
3aJaHAI s | GraHkKax
CaMOCTOSITENbHOI
pabotsr. 6.1.1:254-260
4.971eKTPOXHMHYECKHE NPOLecChI 1 1 6 [oxroroBka k nek- | TectupoBanue Ha
Temad.10KUCIUTEIHHO-BOCCTAHOBUTENIbHBIE LHMSAM, TECTHPOBAHMIO, | OYMAKHBIX
peaknun BBINIOJIHEHHWE 3aJlaHuil | OJlaHKax
Tema 4.1 JlabopartopHas pabora 4*. 2 .
JUIL  CaMOCTOSITEIbHON
PeaKHI/II/I OKHUCJICHUS-BOCCTAHOBIICHU S
padotel.  6.1.1: 259-
Tema 4.2 DJIEKTPOHBIE TIOTEHIIUAIBL. 0,5 0.5 4 270; 273-288;
6.1.4:5-20;38-55
Tema 4.3 DneKTponu3 1 1 5
Tema 4.3 JlaGoparopnas pabora 5*. 2 [ToaroroBka oTuera o
9JICKTpOXI/IMPI‘-IeCKaH AKTUBHOCTH na60paT0pH0ﬁ
METaJlIoB paboTe,OArOTOBKA K
cobeceI0BaHHIO IPU
craue 1abopaTopHOi
paboTh1.6.2.4: 3-34
HUTOI'O no tucouninHe 8 4 6 85
2 cemecTp
5. Komniiexkcoodpa3zoBanue B pacrBopax | 0,5 0.5 15 IToarotoBka k neknu- | TecTupoBaHue Ha
Tema  5.1KommiekcooOpa3oBaHue B SIM, BBINOJIHCHUE | GyMaHBIX
pacTBopax 3aJaHui I8 | Guanrax
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3) HMCI0JIb3YyeMbIX B paMKax ue
€) pe3yJIbTaThl padora >
- AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHSI: o g g .
= o o HHTEPAKTHUB- KoM HOT'0
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= ==| 8| &L, HBIX MOJATrOTOBKH JIEKTPOHHOT
HK - < gﬂ 5 RO ¢ 6 (
o RS S| S S o0pa3zoBareJib- TPyAOEeM- 0 Kypca
U HMHINKATOPBI = | sZ| EE| 5=, P pya yp
= S| gE| 2¢& C HBIX KOCTh B (TpyioeMkocT
JOCTHKEHUSA <z S S < ; =8¢ .
. o Se| &5 8 eC TEXHOJIOT Uil yacax) b B Hacax)
KOMIeTeH Ui B | BRalES&| 0O ax
Tema 5.1 JlaGopaTopHas pabora 6*. 2 4
KoMmriiekcHbie coeinHeHNSI.
IMoaroroBka kx nexuu- | TectupoBaHue Ha
6. S-3J1eMeHThI 0.5 SIM, BBIMOJIHEHHUE | OYMa)kKHBIX
Tema 6.1 CaoiictBa s-3jieMeHTOBIA ’ 0.5 15 3aaHmi st | Gruankax
TPYII U UX COCTUHCHHUI CAMOCTOSTENBHOM
pabotsl. 6.1.1:372-394
Tema 6.2 Dnements! noarpynnst II A u ux 0.5 15
COCIMHEHUI 0.5
IMoaroroBka otyera o
Tema 6.2 JlaGopatopHas paGora 7% 2 4 11abopaTOpHOi
CBolicTBa S-32JIEMEHTOB U UX COEIMHEHUH. paboTe,l0JITOTOBKA K
cobece0BaHHIO
6.2.5:3-16
7. P-3j1eMeHThI IlonroroBka k nexkuu- | TectupoBanue Ha
Tema 7.1 Dnementsl I11 A moarpymmst 05 0.5 4 M, BBITIONTHEHNE | GyMaKHBIX
3ajIaHui uist | GiaHkax
Tema 7.1 JlabopatopHas pabota 8*. 4 CaMOCTOSTEIILHOM
Bop u amomuani pabotsl. 6.1.1:427-446
Tema 7.2 Dnementsl [V A nmoarpynmsl 0.5 0.5 25
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTpPOJIMpYeMBbI KonTakTHas -
3} HCIOJIb3YEMbIX B paMKax ue
€) pe3yJIbTaThl padora >
- AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHSI: o g g .
= o 2 HHTEPAKTUB- KoM HOT'0
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= o S g HBIX NOATOTOBKH JIEKTPOHHOT
IIK ] A I S
e e | E 8 | oOpa3oBaTeb (Tpynoem 0 Kypca
H  HHAMKATOPBI = | 23| EE| 5= P Py yp
= S| gE| 2¢& C HBIX KOCTh B (TpyioeMkocT
JOCTHKEHHUSA <z = g S_ ; s g g .
. o S = S s TEXHOJIOIrMH yacax b B Hacax
KOMIIeTeH M = | =8| 8|0 al ) )
Tema 7.2 JlabopaTopHas pabora 9*. 4 [ToaroroBka ordera o
Yriepon u KpeMHUR nabopaTopHOH
paboTe,I0rOTOBKa K
cobece0BaHHIO
6.2.8:3-16
Tema 7.3 OnemenTsl V A noarpynist 1 0.5 30
Tema 7.4 JlaboparopHas padota 10%*. 4 [MoaroroBka ordeTa O
BoccraHoBuTenbHbBIE CBOICTBA amMMuaka, nabopaTopHoii
MOJIy4YeHHE M CBOMCTBA a30TUCTOH U paGoTe, IOATOTOBKA K
v >
A30THOM KHUCIOT
cobeceIoBaHUIO
6.2.7:12-17
Tema 7.4 Dnementsl VI A nmoarpynmnsl 0.5 0.5 30 IToarotoBka k nexuu- | TectupoBanue Ha
SIM, BEINTOJTHEHNE | OYMakHBIX
3alaHUi g | GinaHkax
CaMOCTOSITENIbHOMN
pabotsL. 6.1.1:452-468
Tema 7.4 JlaboparopHas paborta 11*. 4 IToaroroBka ordera o
CBolicTBa  cepoBOAOpOJa MW CEpHOM nabopaTopHoii
KHCIIOTRI paboTe,MoAroTOBKa K
cobece10BaHHIO
6.2.6:13-22
Tema 7.5 DOnementsl VII A nmoarpynmnsl. 1 0.5 25 IlonroroBka k nexkuu- | Tecruposanue Ha
Boznopon u ranorexst M, BBIITOJTHEHUE OyMaxXHBIX
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3} HCIOJIb3YEMbIX B paMKax ue
€) pe3yJIbTaThl padora >
ZE AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHA: o g g .
= o 2 HHTEPAKTHB- KoM HOT'0
xkoaYK;OIIK; HaunmeHoBanue Tem o ; o § 9| 5 S Bup CPC P
= gl ss| 2K HBIX NOATOTOBKH JIEKTPOHHOT
K 5| &F 7| &
s | = . S| S o o0pa3oBaTeJib- TPyAOeM- 0 Kypca
H  HHIHKATOPBI = | 23| EE| 5= P (Tpya yp
= el gk 2k C HBIX KOCTh B (TpyioeMkocT
JTOCTHKCHUSA <z = g S_ ; s g g .
. o S = S TEXHOJIOIrMH yacax b B Hacax
KOMIIeTeH M = | =8| 8|0 At ) )
3aJaHAI IS OJaHKax
CaMOCTOSITENIbHON
pabotsrL. 6.1.1:470-492
Tema 7.5 JIaboparopHas paborta 12*. 4 IMoxroroBka ordera o
ITonyyenue XJiopa, CBOICTBa nabopaTopHOi
THITOXJIOPHUTOB, Honaros, paBoTe,MOATOTOBKA K
TaJIOTCHOBOAOPOAIOB cobecenoBaHni06.2.6:3
-13
Tema 7.6 Onements! VIII A noarpynmst 0.5 0.5 10 IlonroroBka k nexkuu- | TectupoBanue Ha
8.D->1eMeHThI 0.5 12 M, BBIIIOJIHEHHE | OyMa)kKHBIX
Tema 8.1 DyeMeHTH 8 TOATPYIIIEI 3aaHui s | Omankax
Tema 8.2 Onements! 1 B noarpynmnst 0.5 0,25 10 CaMOCTOSTENIbHOI
pabotslL. 6.1.1:522-530
Tema 8.2 JTaboparopHas pabora 13*. 5 IMoxroroBka ordera o
Mem), KOMITJIIEKCHBIC COCTUHCHU cepe6pa _]]a6opaTopHof/'1
paboTe,l0JIrOTOBKA K
cobecemoBanmio 6.2.10:
3-11
Tema 8.3 DiemenTs 2 B moarpymmst 0.5 0.25 10
Tema 8.3 JIaGoparopHas pabora 14*. 4 IMoaroroBka ordera o
CBoiicTBa IIMHKA U KaIMUS ﬂaﬁopaTopHof;I
paboTe,lIOJITOTOBKA K
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ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanusi | HaumenoBan
(KOHTPOJIUpYeMBbI KonTakTHas -
3) HCIO0Jb3YyeMBbIX B paMKax ue
€) pe3yJIbTaThl padora <)
- AKTHBHBIX H npakTuiec- | pa3paboraH-
OCBOEHHNS: ° © = g .
& 2 HHTEPAKTHB- KOH HOT'0
konYK;OIIK; HaumeHoBaHMe TeM o = Eol| 58 Bunx CPC P
® ==| 8| &L, HBIX NOATOTOBKU | 3JIEKTPOHHOT
IIK o) o= | 2 Tl RS 6
- B - S| S S o0pa3oBaTeJib- TPya0eM- 0 Kypca
U HMHINKATOPBI = | 23| EE| €= p (rpyn M
= S| gE| 2¢& < HBIX KOCTh B (TpyioeMkocT
JTOCTHIKEHHSI 2 1 e3| SE| 28¢ . ) )
. o TEXHOJIOT Uil yacax b B yacax
KOMIIeTeH M = | & =28| 04t
cobecenoBanuio 6.2.10:
11-23
Tema 8.4 Dnements! 3 B moarpymmst 0.25 0.25 10 IMoxroroBka k nekmu- | TectupoBanme Ha
M, BBITIOJIHEHHE | OyMaKHBIX
Tema 8.5 Onements! 5 B moarpynmsr 0,25 0.25 10 3a1aHuil s | Gmankax
CaMOCTOSTeNIbHOI
Tema 8.6 Dnementsl 6 B moarpynms 0.25 0.25 10 paGort. 6.1.1:508-520
Tema 8.7 Dnementsl 7 B moarpymmst 0,25 0.25 10
Tema 8.5-8.7 JlaGoparopnas pabora 15*. 12 IToaroroBka ortdera o
CeoiictBa d-anemenToB 6,7,8 rpynm U uX 71a00paTOpHOI
e paboTe,MOATOTOBKA K
co0eceI0BaHnI0
6.2.9:3-36
HUTOI'O no pucuunjainue 8 4 6 290
BCEI'O 16 8 12 347

*_ BBIIIOJIHSACTCS OJJHa pa60Ta B CEMCCTPC M0 YKA3aHUTIO IIPCIIOAaBaATCIIA
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5. TEKVIIUM  KOHTPOJIb  YCIIEBAEMOCTU U  IIPOMEXYTOYHAS
ATTECTALMA ITO U'TOT'AM OCBOEHUA JUCHUITJIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 32JaHUS WM HHbIe MaTepHAJIbl, He00X0AUMBbIE JIs1
OLIEHKU 3HAHUI, yMEHMd M1 HABBIKOB M (WJIN) ONBITA AeATeJILHOCTH

TecTbl, poBOIUMBIE Ha ANIEKTpOHHON MaTgopme Moodle Ha caiite AIIM HI'TY no
aapecy: http://dpingtu.ru/Moodle..

Bonpocwel ona cobecedosanus npu coaue omuyemos no 1ad0OpamopHwviM padomam
(mpumep).
JlabopaTtopnas pa6ota « CKOpOCTh XUMUYECKUX PEAKITUI)

1. ®akrtopsl, onpeaesaIoNue HallpaBIeHUE MPOTEKAHUS XUMUYECKUX PeaKIUil

2. Durponwus u sHeprus [ m60ca

3. CranpapTHble TEPMOJAMHAMUYECKUE BETUYMHBI

4. OOpaTuMbIe U HEOOPATUMBIC PEAKIIUN

5. Ot 4ero 3aBUCUT CKOPOCTb XMMHUYECKON peakiun?

6. Hanucatb BeIpakeHUE 3aKOHA JEUCTBUSA MAcC ISl peakIu
CaCO3(k) — CaO(k) + CO2(k).

7. Kak BiausieT Kataau3aTop Ha 3HAYCHUE KOHCTAaHThI PABHOBECHSI

8. CKOpoCTb Kakux peakluil yBEJIUYUBAETCSA C POCTOM TEMIEPATYPhI?

9.Kakue Bo3zelCTBUS NPUBENYT K U3MEHEHHIO 3HAUEHHS KOHCTaHThl PaBHOBECHS?
a) U3MEHEHUE JaBJICHUS, B) U3MEHEHHE KOHLEHTPALUU pearupyrolux BeIIecTB; 0) U3MEHEHHE
TEMIIepaTyphbl; I') 3aMeHa KaTajau3aTopa

10.M3mMeHuUTCS 1 3HaYeHHE KOHCTAHThI CKOPOCTH PEaKIuu:

1) npu 3amMeHe OJJTHOTO KaTalu3aTopa JpyruMm;
2) Ipy U3MEHEHUN KOHLEHTPALMU pEarupyroIuxX BEecTB?
11.1I3MeHUTCS M KOHCTaHTa CKOPOCTH PEAKLUH, €CIU yBEJIUYNUTh KOHIIEHTPALUU

UCXOJHBIX BEILECTB?

12.B 4ém ornnuue "aKTUBHBIX'" MOJIEKYJ] OT HEaKTUBHBIX? YTo Takoe "»Heprusi aktuBauuu "?
MOXHO JIM SHEPruI0 aKTUBALlMM paccMaTpuBaTh KaK CYMMApHYIO SHEPIHIO JUCCOLUAINU
XMMHUYECKHX CBSI3€H B HCXOAHBIX MOJEKYIax

13. Kak BiusieT MOBBIIIEHUE JaBJIEHUS HA CMEIICHWE PABHOBECUS PEaKLMM, UAYIIEH B
ra3oBoi ¢aze?

14. Ilpunnun Jlelllarense

15. TlpuBectu mpuMepbl NMPAKTUYSCKA HEOOPATUMBIX IPOIIECCOB B CiIydyae pPEaKIui,

IIPOTEKAIOIIMX B pacTBOpax

Ilpumep 3a0anusa 018 camocmoamenvbHoil padomsvl 00yUaAOWUXCA OUHOU (opmbl
00yuenus

3amaua 1. B xakoMm 00BéMe BOjBI ciieayeT pacTBOpuUTh 30r OpoMumakamus sl MOTyUYEHUs
pacTtBopa ¢ MmaccoBoit noinei 0,67

3agaya 2. CKOJIBKO TpaMMOB pPacTBOPEHHOIO BeIIeCTBa coiaepkutcs B250Mi1 pactBopa ¢
maccooit goneit 10% u maotHocthio 1050Kr/M3?

3amaua 3. BpumMcauTe MacCOBYIO JIOJIIO pacTBopa CylibdaTa HATPHUS,IPUTOTOBICHHOTO
pactBopenuem 240r riaayoeposoii comu Na,SO4 x10H, O B760 M1 BOJBL

3agavya 4. Beruncnute, CKOJIBKO MWUIMJIUTPOB PAacTBOpa CEPHOMKHCIOTHI C MAacCOBOW JOJEH
80% 1 mI0THOCTHIO 1,7321/MIT HYXKHO B3SITh JUITIPUTOTOBICHHS 1)1 pacTBOpa ¢ MaccoBO Aoien
10% u mmoTHOCTRIO 1,0691/M11.

25


http://dpingtu.ru/

3amaua 5. K 950r Bozbl npubasuiau 50 Mi1 pacTBOpa CEpHOM KUCIOThI CMaccoBOM fonel 48 % u
m10THOCTHIO 1,3801/Mi1. BeruncianTe MacCOBYIO JOTIOCEPHOM KUCIOTHI B TTOJIYYEHHOM PacTBOPE.
3amauda 6. Jlo xkakoro o0bEMa Hy»HO pazbaButh 20Mi pactBopa xjopuaamenu (II) ¢ maccoBoit
noneit 20% u iotHOCTHIO 1,200 /M1, uT008BI TONTYunTH0,5SM pactBop?

3anaua 7. BeruucnuTe MOJSIPHYIO KOHIIGHTPALIMIO pacTBopa cyibdarakanus, B 0,02 1 koToporo
coepKuUTCs 2,74r paCTBOPEHHOTO BEIIECTBA.

3amagya 8. CKOJIBKO TIpaMMOB KPHCTaUIMYECKOM COJBI Na,CO3x10H,OnyxnHo s
npurotosienus 21 0,5M pactBopa?

3anaya 9. Bpluncinure HOpMaIbHYIO KOHLEHTPALMIO PACTBOPA HMOAMJAKAIMs, 1MJI KOTOpPOTro
coaepxut 0,0033r KI.

3amaga 10. B 200mn Boael pactBopuiau 11,1r xsopupa kanpuusa.Omnpenenute MOJSIbHYIO
KOHIIEHTPAIUIO PacTBOpA.

3amaga 11. Ckonbko mmwnmmntpoB 0,5M pacTBOopa CEpHOM KHUCIOTBIMOXKHO NPUTOTOBUTH W3
15mn 2,5M pactBopa?

3amaua 12. Kakoit 066ém 0,1H pactBopa AgNO3 Heobxoaum misioOMeHHoN peakimu ¢ 200mi
0,5H. pactBopa CuCl2?

3amaga 13. Omnpepenute MONIIPHYIO, HOPMAIbHYIO M MOJISZIBHYIOKOHIIEHTpAIlMM pacTBOpa
FeSO4 maccosoii noieit 6% u moTHOocThI01,057T/CcM3.

3amaua 14. Kakoit 06bém pactBopa H3PO4 ¢ maccoBoit noseit 35% wuminotHocteio 1216kr/m?
notpeOyetcs s npurotosienus 131 0,151.pactBopa?

3amaua 15. Kakoil 00bEM pacTBOpa CEpHOM KHCIOTBI ¢ MaccOBOM 11071ei196% U IMIOTHOCTHIO
1,835r/cm? Hy»x)HO B3sTh [U1s purotosiienus Siu 0,5MpactBopa?

3amaga 16. CkoJIbKO MMJUIMIMTPOB pacTBOpa a30THOM KHCIOTBI cMmaccoBoil noneit 57% wu
mioTHOCTRIO 1,350r/Mi1 moTpebyercs msimpuroTosienus 31 0,2H. pactBopa?

3amaga 17. BeluMcauTe MaccoBylO JOJI0, MOJSUIBHOCT 8M pacTBOpaa3OTHOM KHCIIOTBI C
MIOTHOCTHIO 1246KT/M3. KakoBBI MOJTBHBIE JTOJIM a30THOWKHUCIIOTHI U BOJIBI B 3TOM pacTBope?
3amaua 18. Ckonbko nutpoB pactBopa HCl ¢ maccoBoit goneit 30% wurotHoctsio 1,149r/cm?
cnenyet no6aButh Kk 51 0,5H. pactBopa HCI mnsimomyyenust 1 H. pacTtBopa?

3anaga 19. B kakux 00bEMHBIX cooTHOMEHUIX cneayeT cmemars HCl cmaccoBoit moneii 38,3%,
mioTHOCTRIO 1,189r/cM® m BOxy miis mpUTOTOBIEHUsApAcTBOpa ¢ MaccoBod monen 20,4% wu
IUIOTHOCTRIO 1,1041r/cMm3?

3agaya 20. Berumciure, nocratoyno jau 20 MiI pacTBOpa CEpPHOMKHCIOTHI C MacCOBOW J10JeH
30% u motHOCTHIO 1,220 /™M1 1151 peakuuu ¢6,54r MHKa.

3amaua 21. CKOJIBKO MWLIMIUTPOB PAacTBOpa THUAPOKCHAA HATpHUsi cMaccoBou moiyer 16% u
WI0THOCTRIO 1,175T/Mn1 TpebyeTcs MisiB3auMOIeUCTBUS C 7,611 CEpOBOIOPOAA, €CIIU U3BECTHO,
yT0 1ipu 3ToMoOpazyercst NaHS? ['a3 usmepen npu 15°C u 720mm pr. CT.

3amaua 22. K 10 mu pactBopa xsopua 6apusi ¢ MaccoBoit noseit 12,8%u mioTHOCTBIO

1,120r/Mn mpubaBiieH pacTBOp cyib(ara HaTpus. B pe3ynbpTareBbImai ocajok cyiabdara Gapus.
Brruncnure maccy ocazaka.

3agaya 23. BeruuciauTe MOJSAPHOCTh M HOPMAJIbHOCTH PACTBOPA CEPHOMKHUCIOTHI C MAacCOBOU
nouneit 95,72% u mnotHOCTEIO 1,8361/MI1.

3anaya 24. Kakoii 00b€M 8H. pacTBOpa cepHON KUCIIOTHI MOHAI00UTCA IS IOTyUYeHUs cylbdara
HATpHs U3 KapOoHaTa HaTpus, cojeprkaiierocs B2,51 pactsopa Na2CO3 ¢ maccoBoit noseit 18%
¥ 10THOCTRIO 1,2001/MI1?

3anaga 25. Ckonbko autpoB 0,1M pacTtBopa a30THON KHUCIOTBI MOKHONPUroToBuTh M3 0,071
pactBopa ¢ maccoBoi goner 30% u miotHOCTHIO 1, 1801/CM3?

Ilpumep 3a0anus 011 KOHMPOJIALHOU PadOMBbL
015 00yYarowuxca 3a04Hou Hopmul 00yuenus
1. Hanmcate BBIpOKEHHS 3aBHCUMOCTH CKOPOCTHM OJHOCTAQIUMHBIX pEAaKIUi OT
KOHIEHTPALMU pearupyrouIux BEIIECTB:
1)A(r) + 2B(1) = C(1);
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2)2A(x) + B(r) = C(1);

3)A(x) + 2B(x) = C(x);

4)A(p) + 2B(p) = C(p).

2. Hammcate BbIpak€HHE 3aBUCHUMOCTH CKOPOCTH OJHOCTAIUWHOW pPEaKIUu OT
napuuagbHBIX JAaBleHui pearentoB: 2A(T) + B(r)=C(r)+(1).

3. Kakue ¢aktopsl onpenemnstoT 3Ha4eHHE KOHCTAHTBI CKOPOCTH XMMHYECKOW pPEaKiuu?
3aBUCUT JM KOHCTaHTa CKOPOCTH, MOAOOHO CKOPOCTU PEaKIHH, OT MPUPOJbl pearupyromux
BEIIECTB, UX KOHIIEHTpAIMH, AABJICHUS, TEMIIEPATypbl, KaTtanu3aTopa? MOXET U U3MEHSThCS
3HaYEHHE KOHCTAHThl CKOPOCTH B XOJ/I€ PEAKLIUU?

4. Ilpu cmemenny ra3000pa3HbIX BelecTB A U B npoTekaeT Xxumudeckasi peakuus

2A(r) + B(r)=2C(r)+ (7).

W3BecTHO, 4YTO uepe3 HEKOTOpOe BpeMs IOCIE€ peaklUWd KOHUEHTPAlMU BELIECTB
cocraBisuin: [A]=2 monb/11; [B]= 1 monw/n; [C]= 1,6 Monb/11.

Brruucnute uCX0qHBIE KOHIIEHTpAnHU BemecTs A u B.

5. Peakuus ua€r cornacHo ypaBHEHUIO

2NO(r) + CI2(r) = 2NOCI(T).

KoHneHTpanuu MCXOIHBIX BEIIECTB A0 Hauana peakiuu coctaBisuiu: [NO]=0,4 momnb/m;
[C12]=0,3 ™onb/n. Bo CKOIBKO pa3 HM3MEHUTCS CKOPOCTh pe-aKIHH 10 CPaBHEHUIO C
IIEPBOHAYAJILHOM B TOT MOMEHT, KOT/Ia YCIIEET IPOPEArupoBaTh MOJIOBUHA OKCHJIA a30Ta ?

6. Kak u3mMeHHUTCS CKOPOCTh PEaKIMU

2A2(r) + 0O2(r)=2A0(1),
€CJIM PEaKIIMOHHYI0 CMECh BJBOE O0OTATUTh KUCIOPOIOM?
7. Kak U3MEHUTCS CKOPOCTh PEAKIIMU
H2(r) + 12(r) = 2HI(T),
€CIIM BJBOE YBEJIMYUTH: a) JABJICHHUE B cUCTeMe; 0) KOHIIEHTpAlLUI0 HoJa B CUCTEME; B)OOBEM
CUCTEMBbI 0€3 U3MEHEHHS KOJIMYeCTBa BELIECTB ?

8. B HauanbpHBIN MOMEHT mpoTekanus peakiuu N2(r)+3H2(r)=2NH3(r)

KOHIIGHTpanuu  BemectB  Obutn:  [N2]=1,5monp/m;  [H2]=2,5momb/m;  [NH3]=0moub/m.
Onpenenuts KOHLEHTpALMM a30Ta U BOJOPOJA B TOT MOMEHT, KOI'Zla KOHLIEHTpalMs aMMHUakKa
ctanet paBHoi 0,5 MoJb/1.

9. HauanpHple KOHLIEHTPALMU BEIIECTB B PEAKLIUU

CO(r)+H20(1r)=CO2(r)+H2(1)
obut (Mons/1): [COJ=1,5; [CO2]=0,4; [H20]=0,6; [H2]=0,2 .

BbruMcnuTh KOHLIEHTpallMM BCEX YYacTBYIOIIMX B PEAKIMM BEIECTB, IOCIE TOr0 Kak
npopearuposaino 60% H20.

10. B cucreme CO(r) + C12(r) = COCI12(r) konuenrpauuto CO yBenanuuanu ot 0,3 1o
1,2 Monb/7, a KOHLIEHTpanuio xJopa - ot 0,2 1o 0,6 Mons/1. Bo ckoibKo pa3 BO3pocia CKOPOCTh
psIMON peakuuu?

11. Kak usmenurcs ckopocts peakuuu 2NO(1)+02(r)=2NO2(r), ecnu:

a) yBEJIMYUTH JABJICHHE CUCTEMBbI B JIBa pa3a; 0) yMEHbIIUTh 00bEM CHUCTEMBI B JIBa Pasa; B)
NOBBICUTH KOHIIEHTpauuto NO B 1Ba paza?

12. Yemy paBeH TemrnepaTypHblil KOAG(GUIUEHT CKOPOCTU PEAKIUH, €CIIU NPU YBEIUYEHUH
Temneparypsl Ha 30 rpaJycoB CKOPOCTbh peakliuu Bo3pacTaer B 16 pas?

13. TemnepaTypHblil K03pPUIHEHT cKkopocTu peakuuu paBeH 3. Kak usmeHurcs ckopocTb
9TOW PEaKLUHU NPpHU NOBbIIEHNU TemnepaTypsl oT 80 no 130°C ?

14. B uém ominuue "aKTUBHBIX" MOJIEKYyJl OT HeakTHBHBIX? UYTo Takoe '"sHeprus
aktuBauuu "? MOXHO JIM DHEPrHI0 AKTHBAILMM paccMAaTpUBaTh KaK CYMMApHYIO SHEPTHUIO
JUCCOLUAIIMN XUMUYECKHX CBA3€H B MCXOJIHBIX MOJIEKYJIax?

15. DHeprus akTHBaLUU OJHOM peakiuu coctaBiseT 84 k/x/mMonb, a npyroit -160 k/[x/Mounb.
Jlyig KakoW peakIuy U MoYeMy XapakTepeH 0oJjiee BHICOKUI TeMIepaTypHblid KO3 uueHT?
Ilepeyenb BonpocoB k 3k3amMeny no aucuuiinae b1.6.1000mas u Heopranuveckast
XUMUS
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10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

27.
28.

29.

30.

31.

32.

Bompocs! k ax3amenam 1 u 2 cemecrpa:

OHepreTika XMMHYECKUX IPOIECCOB: BHYTPEHHSS JHEPIUs, SHTAIbNUA. | TPUHIMI
TEPMOJAVHAMUKHU.
TennoBsie 3 PexThl XUMHUUECKUX peakinid. 3aKOHBI ['ecca u CeIcTBHsSI U3 HETO.
2 OpUHIUN TEPMOJUMHAMUKH. ODHTpomnus, €€ (U3UUECKUd cMbIcn U e€ pacuér amns
XUMHUYECKUX (ha30BBIX TPOIIECCOB.
@ynkiust  ['m66ca, Kak KpUTEpUl  HANpaBIEHHOCTH XHUMHMYECKHX  IPOLIECCOB.
OHTPONUNHBINA U SHTATBIUIHBIN (PaKTOPHI HATPABICHHOCTH MPOIIECCOB.
CKOpoCTh XMMHUYECKOM peakuuu (CpenHsiss U MTHOBeHHas). PakToOpbl, BIMSIONIME Ha
CKOPOCTh PEakIHH. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHIIEHTpPALMU PEearupyroniux
BELIECTB. 3aKOH JIEHCTBUS Macc.
Oco0eHHOCTH KMHETUKH TeTeporeHHbIX peakiuil. [IpuMeHenune 3akoHa aeicTBUS Macc K
TETEPOreHHBIM PEAKIUAM.

3aBUCHUMOCTh CKOpPOCTH peakuuu oT Temneparypsl. [IpaBmio Bant-I'odda. Teopus
aKTUBHBIX CTOJKHOBEHHUI. YpaBHEHHE AppeHuyca.
Xumuueckoe paBHoBecHe. KoHcTaHTa paBHOBECHS.
CwMmenienne xummuueckoro paHosecus. [Tpunuun Jlelllarense.

Karanusz. Oco6eHHOCTH XMMUYECKUX PEaKIUil C ydacTHeM KaTalau3aTropa.

OO11ast XxapakTepuCTHKa pacTBOPOB.
PactBops! anexkTposnToB. KonmdyecTBEHHbIE XapaKTEPUCTUKH MPOLECCA AUCCOLUALINH.
HoHHO-00MEHHBIE peakIiy B PacTBOPax AEKTPOJIUTOB.
DnekTposMThYecKas Aucconuanusi Boabl. BomopomHwni mokazarens. [lonstus 00
MHANKATOpax.
Bydepnbie pacTBOpBI.
PacTBOpUMOCTB M IPOU3BENCHUE PACTBOPUMOCTH.
Komnmouaneie pactBopsl. Ctpoenue. CBoicTBa.
I'mpponus comnent.
KommiekcHsle coeaunenus. OcCHOBHble TOHATUA U onpenenenus. Kiaccuduxanms.
Jucconumanms.
Onextpoasl. [louarus 00 onHopoaHOM noTeHIane. Y paBHeHue HepHera.
Y CTpOHCTBO M MPUHLIMIT PaOOTHI TaJIbBAaHUYECKOTO 3JIEMEHTA M aKKyMYJISTOPA.
ONEeKTpoJn3  pacTBOPOB UM PaCIUIaBOB  3JIEKTPOJUTOB C  PACTBOPUMBIMH U
HEpPaCTBOPUMBIMU aHOAAMU. BIusHUSA MOISpU3aALUU.
3akonsl @apazes. [IpumeHeHne AEKTPOXUMUYECKUX IIPOLIECCOB.
Koppo3uss meramioB. Buuel koppo3un. Xumuueckas KOppo3usi MeTauioB. ['a3oad
KOppo3usi. MeTo bl 3alUTHI OT Ia30BOM KOPPO3UH.
OnexTpoxuMmuueckas kopposus. IlpuumHa u MexaHusMm €€ BO3HUKHOBEHMs. Biusnue
pa3aNuHbIX (PaKTOPOB HA CKOPOCTH KOPPO3UHU.
Metoapl  3alIMTBl  METAIOB OT KOPPO3WM, 3alllUTHBIE MOKPBITUS, 00paboTka
KOPPO3UIHON Ccpeibl, HHTUOUTOPBI KOPPO3HHU, HJIEKTPOXUMHUYECKAs 3aIIHTA.
KBaHTOBO-MeXaHMUECKHE NIPEACTABICHMSI O CTPOEHUH aToma. Y paBHeHue Lllpenunrepa.
KBantoBble umncna. ONeKTpoHHbIE KOH(QUTypallMM aToMOB 3jieMeHTOB. [IpaBuio
Kneuxosckoro. [Tpunmun [Taynu. [Ipasuno XyHnaa.
[lepuoanueckas cucrema snementoB Jl. . MenneneeBa. CoBpemeHHas (popmyarpoBKa
[IEPUOINYECKOrO 3aK0oHA. PU3NUECKUI CMBICI MOPSAAKOBOIO HOMEpA 3JIEMEHTA, IIEPUoaa
u rpynnsl. S,P,D,F- 31eMeHThI 1 UX MOJ0KEHNE B IEPUOIUYECKON CUCTEME.
[Teprom4HOCT MU3MEHEHUI CBOMCTB CBOOOJHBIX aTOMOB: PAINYC, YHEPIUs MOHU3AINH,
CPOJCTBO K IEKTPOHY, JIEKTPOOTPULIATEIBHOCTD.
KoBaneHTHas xuMudeckas CBsI3b ¢ TOUKH 3pEHHUS METOJa BAJIEHTHBIX cBsA3ei. Curma u
[1n - cBA3M.
Nonnas, metajinyeckas CBs3H.
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33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

[TonoxeHre MeTaIIoB B MepUoIMdecKoii cucteMe. OCOOEHHOCTH CTPOCHHUS X aTOMOB H
KPHUCTAJIOB. METOIbI MTOTYyUYECHHUSI METAIIIIOB.

®du3nyecKue CBOMCTBAa METAILIOB.

XUMHYECKHE CBOMCTBA MeETa/IOB. BoccTaHOBHTENBHAs CIOCOOHOCTH, OTHOIICHHE K
OKHUCIUTENSIM (KHCTIOPOJy, TAJIOT€HaM, cepe), K BOJIe, K KUCIOTaM | IIEN0YaM.

CmiaBel MeTayuioB. JlmarpamMMmbl IUIaBKOCTH C O0Opa30BaHUEM DJBTEKTHUKH, TBEPIBIX
pacTBOpPOB, XUMUYECKUX COCIUHEHUM.

Anromunnil. O6mias xapakrepuctrka. Haxoxxaenue B npupoae, nonydenue. Gusnueckue
U xumuieckue cBoictra. [Ipumenenue. CBoiicTBa BaKHEHUIITUX COSTUHEHUN.

OnoBo, cBuhHen. OOmias xapaktepucTuka. Haxoxaenwe B mnpupoje, MOIyUYCHHE.
®uznueckne U XxuMuuyeckue cBoiictBa. [lpumenenwe. CBolcCTBa BaKHEMIINX
COCTUHEHUH.

Menp. OOmiast xapaktepuctuka. Haxoxxaenue B mpupoje, noinydeHue. dusmnueckue u

xuMuueckue cBoictBa. [Ilpumenenne. CBOMCTBA BAXKHEHIIIUX COCAMHEHUM.

Kenezo. Obmas xapakrepuctuka. Haxoxnenue B mpupoje, noimydeHue. UyryH, crajb.
Ou3NYecKue U XUMHUYECKHE CBOMCTBA.. OTHOIIEHUE K 3JIEMEHTAPHBIM OKHUCIUTENSAM,
BOJE.KHCIOTaM U MIEI0YaM.

[uuak. O6mas xapakrepuctuka. Haxoxknenue B mpupoje, nonydeHue. Ouszndeckue u
xumuyeckue cBorictpa. [Ipumenenne. CBONCTBA BaKHEUIIIUX COETMHEHUN.

XpoMm. Obmas xapakrepuctuka. Haxoxxnenue B mpupone, noimyuenue. dusnueckue u
xumuyeckue cBorictBa. [IpuMenenne. CBONCTBA BaKHEUIIIUX COCTUHEHUN.

Mapranen. O6mmas xapakrepuctuka. Haxoxaenue B npupoje, nonydenue. Ousnueckue
1 xumuieckue cBoictra. [Ipumenenne. CBoiCTBA BaKHEUITUX COETUHEHUN-

5.2. Onucanue nmoka3zarejeid U KpuTepUeB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHME HIKAJI

OICHUBaAHUA

JIJIs OIICHKW 3HAHWK, YMCHH, HABBIKOB M (DOPMHPOBAHHS KOMIICTCHIIUU TIO IWCIUILIMHE
MpUMEHSETCsl OalNIbHO-PEUTHHIOBAsICUCTEMA KOHTPOJISL U OLEHKU YCIEBAEMOCTHOOYYAIOIIUXCS
OYHOW (OPMBI W TPATUIIMOHHAS CHUCTEMa KOHTPOJS M OLEHKH YCIIEBAEMOCTH OOYyYaIOITUXCS
3a04HON (hopmbl. OCHOBHBIE TpeOOBaHUS OATTHLHO-PEUTHHTOBON CUCTEMBbI MO AMCLUIUIMHE U
[IKaja OLICHUBAHUS MPUBEICHBI B Tabnmuiax 7 u 8.

Tabmauua 7
TpedoBanus 6aUIbHO-PEHTHHIOBOM CHCTEMbI MO IMCUMILIHHE
MakcumanbHbIe 0auTel 3a moaBua padboter | LTpadmbie
KonuuectBo
OaJLIbI
Buner pabot MTOABUIOB
1 2 3 4 5 3a  HapylieHue
paboThI
CPOKOB ClIa4H
TectupoBanue 5 5 5 5 5 5
Brimonnenne 1abopaTopHBIX 5 9 9 9 9 9
pabor
- oopMIIEHHE OTYETOB 2 2 2 2 2
- c/laya KOJIJIOKBUYMOB 7 7 7 7 7
BrimonHeHu#d 3agaHu  Iis 5x5 o 2 3a 3amanue
CaMOCTOSITEIIbHOM PadOTHI
[Tocemenue 3ansATUMA 10
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Kpurtepnu oneHnBanus pe3yjJbTaTa 00y4eHHUs 10 JUCHMILINHE H IIKAJA OLeHUBAHUS

Tabmmma 8

Kputepun oneHnBanus pe3ybTaToB 00y4eHHUs!

Orenka Orenka Orenka Orenka
Kox n Kox n HanmeHoBanue «HEYAOBJIETBOPUTEIbHO» «Y/I0BJIETBOPUTEJBLHOY / «xopoo» / «OTJIMYHOY /
HAUMEHOBAHME WHIUKATOPA TOCTHKECHUS / «HE 3a4TeHO» «3a4YTCHO» «3a4YTCHOY» «3a4YTCHO»
KOMIeTeHIIHH KOMIIeTeHIIHH 0-54% 55-70% 71-85% 86-100%
OT Max peUTUHIOBOM OT Max pEeUTUHIOBOM OT Max peUTUHIOBOM OT max peUTUHIOBOM
OLICHKU KOHTPOJIA OLICHKU KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA

OIIK-1cnocoben HOIIK-1.1 . Anamusupyer | UznoxeHue yueOHOTO ®parMeHTapHsIE, 3naer Marepuan Ha | Mimeer TiyOokue 3HaHUS
M3yuaTh, U HUCHONb3yeT MEXaHU3MBbl | MaTepHuaa GeccucTeMHOE, | MOBEPXHOCTHBIE 3HAHMS 110 | JOCTATOYHO  XOPOIIEM | BCETO MaTepuana
AHATH3MPOBATE, XUMUYECKUX PeaKlyii, | HEMONHOE, HE 3HACT OCHOB | OCHOBAMO CTPOCHUU | YPOBHE; MPEICTABISIET | CTPYKTYPhl  JUCLHUIUINHBL
T —— MPOUCXOISIINX B | MPUPOJBI XMMUMECKOH CBASH M | BIIECTBA, IIPUPOJIE | OCHOBHBIC 33/1a4H B OCBOMIJI HOBallUU

TEXHOJIOTHYECKUX TPOIECCaX | CBOMCTB pPa3lUYHBIX KIACCOB | XUMHYIECKOH CBSI3H U | paMKax MOCTaHOBKHU JIEKIMOHHOTO ~ Kypca IO
MCEXAHUSMBI _ | ¥ OKpyxaromeM Mupe XUMHYECKUX JJIEMEHTOB, | CBOMCTBaX Pa3NUYHbIX | IeNeH u BbIOOpa | CPaBHEHUIO C
XAMATCCKUX  pCAKIINH, COEIMHEHMH U BEILECTB KJIACCOB XUMHYECKHX | ONTUMAIBHBIX y4eOHOM JIUTEPATYPON;
IPpOUCXOAAIIHNX B 3JIEMEHTOB, COeIMHEHNH, | CIT0cO00B UX | U3JI0KEHUE MOITYYCHHBIX
TEXHOJIOTHYECKUX BEILIECTB U | JOCTUXEHUS. 3HaHUIl MOJIHOE, CUCTEMHOE;
nporeccax " MaTepHAIOBIPOLECCOB. JIOITyCKAIOTCS ~ €AMHUYHBIE
OKpYKAlomeM  MHpe, W3noxenue § OIMOKH, CaMOCTOSTEILHO
OCHOBBIBASICE Ha MOJTy4YEeHHBIX3HAaHUH HCIpaBIIsIeMble npu

HEMOJIHOE, OJHAKO 3TO HE cobece10BaHUN

SHAHIAX O CTPOCHHH NPENsTCTBYET YCBOGHHIO
BCILIECTBA, npupone MOCTIEAYIONIETO  MaTephaa.
XUMUYECKOH CBSI3H U JHomyckarorest OTJICTbHBIC
CBOMCTBaX pas3IMYHbIX CYIIIECTBEHHBIE omnoKH,

KJIaCCOB  XUMHYECKHX
3JIEMEHTOB,
COCIUHEHNM, BEIIECTB

1 MaTepuaioB

UCIPABJICHHBIE C MOMOILBIO
npernojaBaress. 3aTpyIHEHUS
npu (bopMyIHpOBaHUT
OCHOBHBIX TOJIOXKEHHH M HX
IMPUMEHCHUHN
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Tabnuua 9
Kpurtepun onennBanus

Onenka

Kpurtepuu oueHuBanus

Belicokuii ypoBeHb
«»
(OTIIMYHO) - 3aYTEHO

3aCIIy’KHBAeT OOYyYaloIUiicsi, OCBOWBIIMKA 3HAHHUS,
YMEHHs, KOMIETEHIIMM W TEOpPEeTHYEeCKWid Marepuail 0Oe3 mpoOenoB;
BBITIOJTHUBIIUN BCE 3alaHUs, MpPeIyCMOTpEHHbIE Y4YeOHBIM IUTAHOM Ha
BBICOKOM KauyeCTBEHHOM YPOBHE; MPAKTUYCCKUE HABBIKU MPO(ECCHOHATBHOTO
MPUMEHEHHs] OCBOCHHBIX 3HaHUH c(hOPMHUPOBAHBI.

OLICHKY «OT/IUYHO»

Cpennuii ypoBeHb
«»
(xopor1110) - 3aU4TEHO

OLCHKY «XOpolI0» 3acClyXUBacT 06yt{a}0m1/1171051, MPaKTUYECKHU ITTOJTHOCTBIO
OCBOHBIINI 3HaHUA, YMCHHSA, KOMIICTCHIHUU H TeOpeTI/I‘{eCKI/Iﬁ marepual,
y‘IGGHI)Ie 3aJaHus HEC OLICHCHBI MaKCHMAaJIbHBIM YHCJIOM 6a,m1013, B OCHOBHOM
C(i)OpMHpOBaH MPAKTUYCCKUEC HAaBbIKHU.

[Toporosbiii
YPOBEHBb «3»
(YIOBICTBOPHUTEIH-
HO) - 3a4TCHO

OLIEHKY «Y[OBJIETBOPUTEJbHO» 3aCiIy’KUBacT OOYYarOLIMHCS, YaCTUYHO C
npoOenaMu OCBOMBILMKA 3HAHWS, YMEHUs, KOMIETEHIHH M TEOPETHYECKHUI
MaTepuaj, MHOTHe ydeOHbIe 3aJaHus 1100 He BBIMOJIHWI, IMOO OHU OIICHEHBI
guciaoM OauioB OJNIM3KMM K MHUHMMAQJIBHOMY, HEKOTOPbIE IPaKTHYECKHE

HaBBIKH HE C(HOPMUPOBAHBI.

MuHUManbHBIA OLICHKY «HEYJIOBJIETBOPUTEIHHO» 3aCITy)KUBAeT 00yJaroIuiics, He OCBOMBILHUI
YPOBCHB «2» 3HaHMS, YMEHHS, KOMIETEHIIMH U TEOPETUUECKUIT MaTepHa, yueOHbIe 3a1aHus
(HEYZIOBIICTBOPH- | e BRIONHML, MPAKTUYECKUE HABBIKU HE CHOPMUPOBAHBI.
TEJBHO) — HE
3a4TEHO

6. YUEBHO-METOJUYECKOE OBECITEYEHUME JMCHUITJIMHbBI

6.1 YueOHas quTeparypa

6.1.1T' maka, H. JI. O0mas xumus: yuyebnoe nocodbue st BY3o0B. -M.: UHTrerpan-
npecc, 2009. - 728 c.

6.1.2 Koposun, H. B. O6mas xumus: yueOnHuk ans BY3oB. —M.: Bricmas mikona,
2000.-558 c.

6.1.3 Xwumwus: yuebnuk / JLU. brnunos,
CI16.:JIann, 2001.-480 c.

6.1.4 Makxkapos, B.®. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu.
DNEeKTPOXUMHUYECKHE TpoIecchl: ydeObHoe mnocobue/B.d.Makapos, B.JI. KpacHos;
HI'TY.-H.Hosropozx, 2019.-89c¢.

M.C. TI'yrenes, U.JL.Ilepdunosalu mp.].—

bubnuoreunsnii (oHI yYKOMIUIEKTOBAH TNEYATHBHIMU WM3JIaHUSIMH W3 pacueTa He
MeHee 0,25 sKk3eMIUIsIpa KaXJA0ro W3 W3JaHHWKA, YKa3aHHBIX BBIIIE HA Ka)Ja0ro
oOy4aroIerocsi M3 4YHCiaa JIMI, OJHOBPEMEHHO OCBAaWBAIOIIMX COOTBETCTBYIOIIYIO
JTUCHUILIUHY (MOJYJIb).

6.2. Meroanueckue yKa3zaHusi, pEKOMEHIAUMHU U IPyrue MaTepHaJIbl K 3aHATHAM

6.2.1 Crpoenue atoma: meroa.ykas./ HI'TY um. P. E. AnekceeBa; coct.: B. ®@. Makapos, 1O. B.

[Ipycos - H.HoBropona, 2016. —29 c.

6.2.2 TepMoauHaMUKa XUMHYECKHX TporieccoB: merona.ykas. / HITY um. P. E. AnekceeBa;

coct.: Makapos, 1O. B. IIpycos, B. JI. Kpacuos - H.Hosropon, 2014. — 34 c.

6.2.3 CKOpOCTh XUMHUECKUX peakinii. XuMuueckoe paBHoBecue.: Meroa.yka3. / HI'TY um. P.

E. Anekceesa; coct.: Makapos, FO. B. IIpycos. - H.Hosropox, 2015. —37 c.

6.2.4 Onexrpoxumusi: Metoza.ykas. /AN HI'TY; coct.: B.®.Makapos, 0. B. Ilpycos. -

H.Hosropon, 2008. — 63 c.

6.2.5 CaoiicTBa S-371eMEHTOB U UX coequHeHuit: meroa.yka3. / HI'TY um. P. E. Anekceesa;
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coct.: JI. I'. JIazapeBa, B. ®@. Maxkapos, B. JI. Kpacuos. - H.Hosropox, 2010. — 17 c.

6.2.6 CpoiicTBa P-aemMeHTOB 1 uX coequHeHui: B 3 4., 4. 1. P-anmementsl VIIuVIrpynm.: meton.
yka3. / HI'TY um. P. E. Anekceesa; cocr.: JI. I'. JlazapeBa, B. ®. Maxkapos. - H.Hosropoxa, 2010.
—23c.

6.2.7 CaoiicTBa P-351eMeHTOB M uX coeAuHEHMI: B 3 4., 4. 2. P-aieMeHThl Vrpynmbl: METO/I.
yka3. / HI'TY um. P. E. Anekceesa; cocr.: JI. I'. JlazapeBa, B. ®@. Makapos. - H.Hosropox, 2011.
- 18c.

6.2.8 CpoiictBa P-351eMeHTOB U Ux coequHenuil: B 3 4., 4. 3. P-anements! [Vulllrpynm.: meton.
yka3. / HI'TY um. P. E. Anekceesa; cocr.: JI. I'. JlazapeBa, B. ®. Maxkapos. - H.Hosropona, 2011.
—28c.

6.2.9 CaoiictBa d-371€eMEeHTOB U UX coenuHeHui: B 2 4.; 4. 1. d- anements VI, VII, VIIIrpynm.:
meroa.yka3z. / HI'TY wum. P. E. AnekceeBa; cocrt.: JI. T'. JlazapeBa, B. ®. Maxkapos. -
H.Hosropopg, 2014. —37 c.

6.2.10 CgotictBa d-ayIeMEHTOB M WX coeauHeHWd: B 2 4.; 4. 2. d- smements! I, IIrpymm.:
meroa.ykaz. / HITY um. P. E. AnekceeBa; coct.: B. ®. Maxkapos, B. JI. KpacHos. -
H.Hogsropon, 2017. —24 c.

6.2.11 Kowmmuiekcubie coenuHeHus.:metoa.yka3. / I HI'TY; coctr.: B. ®. Makapos,
10.B.Ilpycos.-H.Hosropox, 2005. — 60 c.

7 MNHDPOPMALIMOHHOE OBECITEYEHUE JUCHUITJIMHbBI

VY4ebHblil npoliecc Mo JUCHUIUIMHE o0ecredeH HeOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOIO U
CBOOO/IHO PACHpOCTPAHSIEMOro IMPOTPAMMHOIO O0ECHEeYEeHUs, B TOM YHCJIE OTEYECTBEHHOI'O
IIPOM3BOJICTBA (COCTaB MO AUCLUILIMHE onpeneneH B Hactosmeil PIT/] u nomiexur oOHOBIEHHIO
IIp1 HEOOXOIUMOCTH).

7.1. Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

I[I/ICHI/IHJ'II/IH&, OTHOCHUTCA K TIpPyIIC AWUCHUILUIMH, B paMKaX KOTOPBIX IPCANOJaracTcsa
HUCIIOJIB30BaHUC I/IH(pOpMaI_[I/IOHHBIX TEXHOJIOTHM KaK BCIIOMOIaT€IbLHOTO HUHCTPYMCHTA.

WNudopmannoHHbIe TEXHOJOTUH MPUMEHSIOTCS B CIICAYIOIIMX HAMPABICHUSX: IPU HOJATOTOBKE U
oopMIIeHNH OTYETOB O JTAOOPATOPHBIX PadOTax, BHIIOTHEHUH 3aJaHUH JJISI CaMOCTOSITEIIBHOM
paloTHI.

Tabmuma 10
IlepedyeHb 31eKTPOHHBIX OHOTHOTEYHBIX CHCTEM
Ne HaunmenoBanue 35C Cceblika k 9bC
1 | KoHcynpTaHT CTyZeHTa http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | Bupryanbnas kamwkHas noaka HTb HI'TY | http://cdot-nntu.ru/snekTpoHHasi O0ubinoTexa
4 | Uudpopmarmonnas cuctema "ExunHoe okHo | http://window.edu.ru/
JIOCTyTa K 00pa3oBaTenbHbIM pecypcam”

7.2. IlepeyeHb JIMIIEH3MOHHOTO0 H CBOOOAHO PACHPOCTPAHSIEMOr0 MPOrpaMMHOIO
obecrieyeHusi, B TOM 4YHCJ€ 0Te4eCTBEHHOr0 MPOU3BOACTBA, HEOOXOAMMOTIO /sl OCBOECHHUS
AUCIHUTITAHBI

Tabmura 11
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IIporpammHoe o0ecnieyeHue

Ne | IIporpammHoe o0ecrieueHne, HCIOJIb3yeMOe B IIporpamMmmHoe obecnieyeHre cBOOOTHOTO
n/n YHHMBEPCUTETE Ha I0TOBOPHOI OCHOBE pacnpocTpaHeHust
1 MicrosoftWindows 10 (moarmickaMSDN | Adobe Acrobat Reader
700593597, nopnuckaDreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html
2 Microsoft office 2010 (JIumensus Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)
4 Koncynwsrantllmtoc PTC Mathcad Express

https://www.mathcad.com/ru

Ilepeyenn coBpeMeHHBIX NPO(ecCHOHAIBHBIX 023 JaHHBIX H HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmunel2ykazan mnepedeHp npodeccHOHambHBIX ©0a3 MaHHBIX W WH()OPMAIMOHHBIX
CIPaBOYHBIX CUCTEM, K KOTOPBIM 0O€CTIeYeH JOCTYII (YAaJCHHBIH JOCTYII).

Taonuua 12

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TAHHBIX U HHPOPMALMOHHBIX
CIPaBOYHBIX CHCTEM

Ne HaunMeHoBaHnue npogeccHOHAILHOI 0a3bI Hoctyn k pecypcey (yaajeHHbIil 10CTYyII €

n/ JAAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHOI yKa3aHHeM CChUIKH/I0CTYI U3 JOKAJILHOM

n CHCTEMBI CeTH YHHBEPCHTETA)

1 2 3

1 basa jaHHBIX CTaHIApTOB U PEIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT //home/standarts
[lepeuens npodeccnoHambHBIX 0a3 TaHHBIX H )

2 b pod https://cyberpedia.su/21x47c0.html
WHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

3 WucTpymenTtsl u  BebO-pecypchl  mmsi  BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
pa3pabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrpaBounas NpaBoOBast cucrema .

4 JIOCTYII U3 JOKAJIBHON CETH
«Koncynprantllmocy

8. OBPA3OBATEJIbHBIE PECYPChI JJJIS1 UHBAJIMJIOB U JIUL] C OB3

B Tabmunel3ykazaHn mepedyeHb 00pa30BaATENBHBIX PECypCOB,

AMEIOIHNX  (OPMBI,

AIallTUPOBAHHBIC K OrpaHUYCHUAM HUX 3J0POBbLS, a TAKKC CBCACHUA O HAJIWMYHU CIICHUAJIBHBIX
TEXHUYCCKHUX CPCACTB 06y‘ICHI/I$I KOJUIECKTUBHOI'O U MHAWMBUAYAJIBHOI'O ITOJIb30BAHMA.

Tabauua 13

Oopa3oBaTtesibHbIE pecypchl AJ1s1 HHBaIMA0B U Jiul ¢ OB3

Ne | TlepeueHnb o0pa3oBaTeJbLHBIX PECYPCOB, CreieHHs 0 HAJIHYHMH CTIEIHATBHBIX
NPHUCHOCO0JEHHBIX Il UCIO0JIb30BAHUS TeXHUYECKHUX CPeACTB 00yUueHust
HHBajuaamMu u Junamu ¢ OB3 KOJIJICKTUBHOI0 M1 HHAUBHUAYAJIbHOI0
NMOJIL30BAHMS
1 | ObC «KoHCYIbTaHT CTYACHTaY 03BYYKA KHUT U YBEJIWYCHUE MIpUPTa
IBC lanby CHeIMaTbHOEC MOOMIIEHOE TPHIIO)KEHHE -
2 CHUHTE3aTOp PEUU, KOTOPBII BOCIIPOU3BOIUT
TEKCThI KHUT ¥ MEHIO HaBHUTaI[H
3 | BBC «lOpaiit» BepcHA IS CIIa0OBHISIINAX
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https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://cyberpedia.su/21x47c0.html
https://www.gost.ru/portal/gost%20%20%20%20//home/standarts
https://www.gost.ru/portal/gost%20%20%20%20//home/standarts
https://www.mathcad.com/ru
https://www.openoffice.org/ru/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

Cornacno ®@enepanbHoMy 3akoHy 00 obpazoBanuu 273-03 ot 29.12.2012 r. ct. 79, .8

"IIpodeccronanproe

oOy4yeHne U

npodeccroHanbHOe

oOpazoBaHne OOydYarOmUXCsl C

OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI  OCYIIECTBIISIIOTCSI Ha OCHOBE 0OpPa30BaTENbHBIX
porpaMM, aJalTHPOBAHHBIX MpPH HEOOXOAMMOCTH Ul OOyudeHHUS YyKa3aHHbBIX oOyuaromuxcs'.
AOII pa3pabaTbiBaeTCsl MO KaXJ10M HANPaBICHHOCTU MPU HAIMYHMM 3asiBICHUH OT 00ydaromuxcs,
ABIIAIOIIMXCS MHBaNUIaMu win tunaMu ¢ OB3 1 u3bsABUBIINX jkeJlaHHe 00 00y4eHHU 1O JaHHOMY
TUITYy 00pa30BaTEeIbHBIX IPOrPaAMM.

9. MATEPUAJIbHO-TEXHMYECKOE OBECIIEHEHUE, HEOBXOIAMMOE JUIA
OCYIIECTBJIEHMA OBPA30OBATEJIBHOI'O ITPOLIECCA 110 JUCHUIIJIMHE

VYyeOHbIC ayAUTOPUUIIS TPOBEICHUS 3aHATUN 10 AUCIIUIUIMHE,0CHAIIEHB 000pYyJOBaHUEM W
TEXHUYECKUMU CPEJICTBAMU O0yUCHUSI.
B taGnune 14nepedncieHsr:

- y4eOHbIe ayTUTOPUH ISl IPOBEICHUSI YUEOHBIX 3aHATHH, OCHAIIEHHBIE 000PYIOBaHUEM
1 TEXHUYECKUMU CPEJICTBAaMHU OOyUCHHS;
- TOMENICHUs JUIS CaMOCTOSITENBHON paloThl OO0yYaromuxcs, KOTOpbIE OCHAIICHBI
KOMIBIOTEPHON TEXHUKOHW C BO3MOXHOCTHIO MOJKIIOYEHUs K ceth «MHTepHeT» wu
o0ecreyeHrneM JI0CTyTa B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pazoBaTeabHyto cpeay TN

HI'TY.
Tabnuua 14
OcCHalIEeHHOCTHh AYIUTOPUI M MIOMEIeHUH ISl CAMOCTOSITeIbHOM
padoThI 00yyarommMxcs M0 AUCIUIINHE
Ne HaumeHnoBanue OcHaleHHOCThAYAUTOPU i IlepeyeHb JTUIIEH3MOHHOT O

ayAuTOpU U
NOMeIlleHu | 11
CaMOCTOATEIbLHOM
padoThl

NOMeIeHUH U MoMellleH Ui
IJI CAMOCTOATEILHOM
padoThl

NMPOrpaMMHOTo oGecriedeHusl.
PexBU3NTHI MOATBEPKIAOIIETO
JOKYMEHTa

1 2201 AynuTtopus JUIsL
JIEKITUOHHBIX 3aHITHI
Hwxeroponckas o6, .
J3epxuHCK, yiI.
laitnapa, 1. 49

KoMriekT aeMoHCTpamoHHOTO
obopynoBaHUs:

IIK, C BBIXOZIOM Ha
MYJIbTUMEIUMHBIN TPOEKTOP, Ha
6aze IntelPentium G4560 3.5
I'r, 4 I'6 O3Y, monutop 20’ —
1.

Hwxeroposckas 061., T.
J3epKUHCK, yII.
laiinapa, 1. 49

MyJIbTUMEIUUHBIA  HOPOEKTOP
Epson- 1 mT;
Okpan — | mr.

2 1221JIa6oparopus JlaboparopHsbie YCTaHOBKH
«O6mas U | IOU3Y4YEHHUIO CTPOEHHS
HEOpraHu4ecKast BELIECTB, MPUPOAE XUMUUECKON
XUMHS» CBS3M M CBOICTB pa3iIMYHBIX

KJ1aCCOB
9JICMCHTOB

XUMHYCCKHUX

3 1234
HayuHo-TexHuueckas
oubmuoreka AN
HI'TY, crynenueckuit
YUTAJIbHBIN 3aJl;
Hwuxeroponckas 00:1., T.
JI3epKUHCK, Y.
laitmapa, m1. 49

KoMriektT aeMOHCTparmoHHOTO
06opyI0BaHUS:

IIK, C BBIXOZIOM Ha
MYJIbTUMEIUUHBIN TPOEKTOP, Ha
baze IntelPentium G4560 3.5
I'ru, 4 T'6 O3Y, monuTop 20° —
1.

MynbTHMe TUHHBII
Epson- 1 mT;

IIPOEKTOP

* MicrosoftWindows
(mocraBka c [1K)

¢ LibreOffice 6.1.2.1. (cBo6oxnoe I10)
* FoxitReader (cBoOomnoe I10);

¢ 7-zip nns Windows (cBobomHoe 110)

10  omarmHss
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Ne HaumeHnoBaHnue Ocnameﬂﬂocn)ayznnopnﬁ Hepeqeﬂb JIMICH3UOHHOTI' O

ayauTopuii u NOMelleHNd 1 moMenieHuii MPOrPaMMHOr0 ofecrneyeHus.
NMOMeLeHHH IS ISl CAMOCTOSI TeJILHOM PexkBU3UTHI NOATBEPKAAIOIIETO
CaMOCTOSATEJIbHOM padoTsI JOKYMEHTa
padoThl
Oxkpad — | mrT.;
Habop y4eOHO-HArJISITHBIX
OCOOM

1443a xommnerorepHslii | [IK na 6ase IntelCeleron 2.67 |  Microsoft Windows 7 (moamucka
knacc - nomemenue qug | I'To, 2 I'6 O3V, monrurop Acer | DreamSpark Premium)

CPC, KypcoBoro | 17” —4 mr. * Apache OpenOffice 4.1.8(cBoGomaHOE
MPOEKTUPOBAHHUS K nomwiroueHel K  cetd | [JO);

(BBIIOIHEHMST KYPCOBEIX | «MIHTEpHET» M 00€CIEeUMBAIOT | « Mozilla Firefox(cBo6oauoe I10);
pabor), Hmwkeropozckas | moctyrn B MEKTPOHHYIO | o Adobe Acrobat Reader (cBoGomoe
00, T. JI3ep>KUHCK, yi. | HHPOPMAIHOHHO- T10);

Iaiinapa, 1. 49 00pa3oBaTeIbHYIO cpeny i

¢ 7-zip nist Windows (cBobonnoe [10);
¢ Koncynpraatl Imroc(I'TL/] Ne
0332100025418000079 ot 21.12.2018);

YHHBEPCUTETa

10. METOJWYECKMUE PEKOMEHJALIMU OBYYAIOIIMMCSIIO OCBOEHUIO
JTIMCLIMTUIVHEI

10.1. O6mme MeTOAMYECKHE PEeKOMEHIALMU /1JIs1 00y4YAIOUIUXCH MO OCBOEHHIO
AUCHUIUINHBI, 00pa30BaTebHbIe TEXHOJIOTHH

JucuuiuinHa — peanm3yercss TOCPEACTBOM  IPOBEIACHUS  KOHTAaKTHOW  paboOTHl ¢
o0yyaromuMHCs(BKIIIOYask POBEIEHHE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH), CaMOCTOSITEIbHOM
paboThI 00YJAIOUIMXCS ¥ TPOMEKYTOUHOM aTTECTAIIHH.

KoHrtakTHas paboTa: ayIuTOpHas, BHEAyIUTOPHAs, a TaKXKe MMPOBOAUTHCS B AJIEKTPOHHOMH
nH(GOPMaIMOHHO-00pa30BaTeIpHON cpene yauBepcuteta (gamee - DMOC).

[IperonaBaHre  JUCHMIUIMHBI  BEAETCS C  NPUMEHEHHEM  CIEAYIOUIMX  BUJOB
00pa3oBaTEIBHBIX TEXHOJIOTHIA:

- OaJIbHO-PEUTUHTOBas! TEXHOJIOTUS OLIEHUBAHMUS;

- TEKyIIMI KOHTPOJIb 3HAHUI B JOpME TECTUPOBAHUS.

[Ipu npenogaBaHuu JUCHMIUIMHBIKOOIIAss M HEOPraHUYECKass XUMMsD», HCIOJIb3YIOTCS
COBpPEMEHHBIE  00pa3oBaTEeNbHBIC TEXHOJOTWUH, TIO3BOJISIONIME TMOBBICHTH  AKTHBHOCTD
o0yyaroIuxcs Ipyu OCBOCHUU MaTepualla Kypca U MpeloCTaBUTh UM BO3MOXHOCTb 3(P(PEKTUBHO
peann30BaTh 4achl CAMOCTOSATEIILHOM PaOOTHI.

Beck nekumoHHBIA MaTepuai Kypca CONPOBOXIAETCS KOMIBIOTEPHBIMH MPE3EHTALMSMH,
B KOTOPBIX HArJsSAHO MPENOJHOCIATCS MaTepuaj pa3iu4HbIX pas3AesioB Kypca, 4TO  JaeT
BO3MOXHOCTbh OOCYAUTh MaTepuan ¢ 00ydJarolUMHUCS BO BpeMs YTEHUS JIEKLUH, aKTUBUPOBATh
UX JIEATEIbHOCTh P OCBOEHUH MaTepHaa.

Ha nexumsx, m1a0opaTOpHBIX 3aHATHAX PEAIHU3YIOTCS HHTEPAKTUBHBIC TEXHOJOTHH,
IIPUBETCTBYIOTCSI BOIPOCHI M OOCYXKAEHUS, HCIHOJIb3YETCs JMYHOCTHO-OPUEHTUPOBAHHBIN
MOJIXO0/1, TEXHOJIOTUSI pabOTHI B MAJIBIX IPYMIAX, YTO MO3BOJISIET O0YYAIOIMMCS IPOSIBUTH ceOs,
IOJyYUTh HAaBBIKM CAaMOCTOATENBHOTO M3Y4YEHHUs MaTepHaja, BBIPOBHATH YpOBEHb 3HAHUI B
rpymnre.

Bce BOIpOCH, BO3HUKIIME HPU CAMOCTOSTEIbHOM paboTe Haa JOMAlIHUM 3aJaHUEM
noApoOHO pazOHparoTcs Ha TaOOPATOPHBIX 3aHATUAX U JEKIHIX. [[poBOsSTCS MHAMBH Ty bHbIE
U TPYIIOBbIE KOHCYJbTAllMM C HCHOJIb30BAHMEM KakK BCTped ¢ OOyyarollMMHUCS, TaK H
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI(3JIEKTPOHHAS [10UTA).
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NunnuupyeTcs akKTUBHOCTh OOYYAIOUIMXCS, TMOOLIPSETCs 3aJaHue JIIOOBIX BOIPOCOB IO
MaTepuaidy, HpPaKTUKyeTCs HWHAMBHIyaJlbHBII OTBET Ha  BOMNPOCH  OOydarolerocs,
PEKOMEHIYIOTCSI METO/IbI YCIEIIHOTO CaMOCTOSITEIBHOTO YCBOCHHS MaTepuaia B 3aBUCUMOCTH
OT YPOBHS €r0o 0a30BOl MOATOTOBKH.

JInsi OLlEHKM 3HAHWM, yMEHUH, HABBIKOB M YPOBHS C(QOPMHUPOBAHHOCTH KOMIICTCHLIUU
MpUMEHSETCsl OaIbHO-PEHTUHIOBAsI CUCTEMa KOHTPOJIS M OLIEHKH YCIIEBAEMOCTH 00yYaroIIUXCst
B IIPOLIECCE TEKYIIETO KOHTPOJIS.

[IpomexyTouHass aTTecTauus MPOBOAMTCA B (opMe »HK3aMEeHAC Y4eToM TeKylleH
yCIIEBAEMOCTH.

Pe3yabTar 00yueHusi cuuTaercs c)OPMUPOBAHHBIM HA NOBBILIEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEpKaHHE Kypca OCBOEGHO MOJHOCTBIO. IIpu ycTHBIX cobecenoBaHMAX
OoOyJaroIuiicsl HCUYEepIbIBAIOIIE, IOCIEN0BATEIbHO, YETKO M JIOTMYECKH H3JaraeT y4eOHBbIi
MaTepHual; CBOOOJHO CIpaBiIeTCS € 3ajayaMH, BONPOCAaMU M JAPYTUMHM BHIAMM 3aJlaHUH,
UCIIOJIb3YET B OTBETE JOMOJHUTENbHbIN Marepuan. Bece mpemycMmoTpeHHble paboueil yueOHoi
porpaMMoOil 3aJaHHs BBIMOJHEHbl B COOTBETCTBMM C YCTAHOBJIGHHBIMH TpeOOBAHUSAMH,
oOydaromuiicss  crmocoOeH  aHaJM3UpOBaTh  IOJIYYEHHbIE  PE3yJbTaThl,  IPOSBISET
CaMOCTOSITEIILHOCTD IIPH BBIITOJIHEHUH 3aJaHHUM.

PesyibTaT 00ydeHusi cumraercss cGOpPMHPOBAHHBIM Ha MOPOTOBOM YPOBHE, €CIU
TEOPETUYECKOEe COJIepKaHUE Kypca B OCHOBHOM OCBO€HO. IIpu yCTHBIX coOeceqoBaHUsIX
oOyuJaroluiicss Mocae10BaTeIbHO M3J1araeT y4eOHbIM MaTepual; IpU 3aTpyJHEHHUSX CIOCOOeH
10CJIe HaBOJAALIMX BOMPOCOB MPOJIOJIKHUTH 00CYKICHUE, CIPABISETCs ¢ 3a7adyaMM, BOIPOCAMHU U
JOPYTMMHU BUJAMU 3aJaHUi, TpeOyOMX MPUMEHEHHUs 3HaHUMN; BCe MPelyCMOTPEHHbIE paboueit
yueOHOI MporpaMMoi 3a/1aHus BBIITOJHEHBI B COOTBETCTBUHU C YCTAHOBJIEHHBIMU TPEOOBAaHUSIMH,
oOydaroluiicss ~ crmocoOeH  aHaJU3UpOBaTh  MOJyUYEHHbIE  PE3YyJbTaTbl;  MPOSBISET
CaMOCTOSITEIILHOCTD ITPH BBIITOJIHEHUH 33JaHUN

PesyabTraT 0O0ydeHusi cuutaerci HecOpPMHMPOBAHHBIM, €CIM OOydYalOIIMHCA TMpU
BBITIOJIHEHUH 33aJaHUN HE JIEMOHCTPUPYET 3HAaHUM ydyeOHOro marepuana, JAOMYCKaeT OIIMOKH,
HEYBEpEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMHU BBIMIOJIHSAET 3aJaHUs, HE JIEMOHCTPUPYET
HEOOXO/MMBIX YMEHHMH, KaueCTBO BBIMOJIHEHHBIX 33JaHUH HE COOTBETCTBYET YCTAHOBIICHHBIM
TpeOOBaHUSAM, KaueCTBO WX BBINOJHEHHSI OILIEHEHO YUCIOM OalsIoB HUXKE TPeX MO OLIEHOYHOM
CHUCTEME, YTO COOTBETCTBYET I0IIOPOTOBOMY YPOBHIO.

10.2. MeTtoanyeckue yKa3aHus IJI 3aHATHH JEeKIUOHHOT0 THIIA

JIeKIMOHHBIN KypC MPEANOIaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IulaHa. B Xoje JEeKUMOHHBIX 3aHATUN pacKphIBarOTCS 0a30BbIE BOMPOCHI B
paMKax KaxJ0i TeMbl JUCHMILIMHBI (Tabauma 5 u 6). O003HauaOTCs KJIIOYEBbIE aCTEKThI TEM, a
TaK)Ke JIeJaroTCsl aKIeHThl Ha HauOojiee CIOXKHbIE U BaKHbIE IOJIOKEHUS H3y4aeMoro
MaTepuaia. Marepuainsl JIEKIUi SBISIOTCS ONMOPHONH OCHOBOMW ISl MOATOTOBKH 00yYaromuxcs K
MPAKTHUECKUM 3aHITUSIM / 1a0OpaTOpHBIM paboTaM U BBHINOJHEHHUS 3a/laHuil cCaMOCTOSITETbHOM
paboThl, a TaKkKe K MEpOINPHUATUSM TEKYILIEro KOHTPOJIS YCIIEBA€MOCTH M IMPOMEXKYTOYHOM
aTTeCTal[uy 1O TUCLUHUIIINHE.

10.3. MeTtoanyeckue yKa3aHusi 110 OCBOCHHMIO JMCIUILIMHBI HA J1a0OpPaTOPHBIX
padorax

[TonrotoBky Kk Kaxaoi nabopaTopHoi paboTe oOydJaromuiics J0JDKeH HayaTh C
O3HAKOMJICHUSI C IUIAHOM 3aHSTHs, KOTOPBIA OTpa’kaeT CcoAepkKaHHE MPEJIOKEHHON TEMBI.
Kaxxnas BeImosHeHHas: paboTa ¢ 0pOPMIICHHBIM OTYETOM TOJJICKHUT 3allUTe y MPEernoiaBaTes.

[Ipu oneHnBaHUM 1aOOPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIEe:

- Ka4yeCTBO BBIMOJIHEHUS JKCIEPUMEHTAIBHO-NIPAKTHUECKOW 4acTH pabOThl U CTENEHb
COOTBETCTBHSI pe3yIbTaTOB PAOOTHI 3aJaHHBIM TPEOOBAHUSM;

- KayecTBO 0(OpMIIEHUS OTYEeTa 10 padoTe;
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- KaUCCTBO YCTHBIX OTBCTOB HAa KOHTPOJIbHBIC BOIIPOCHI IIPH 3alIUTC pa60TBI.

10.4. MeToauyeckne yKa3aHWsi M0 OCBOCHHUIO JUCHHUIIIMHBI HA 3aHATHAX CEMHHAPCKOIO
THIIA

[IpakTuyeckne (cCeMUHAPCKUE) 3aHATHS TPEJICTABISAIOT COOOM JEeTaau3alMio JIEKIIMOHHOTO
TEOPETUYECKOr0 MaTepuaia, MPOBOAATCS B LENSIX 3aKpEeIUIEHHs Kypca U OXBaThIBAIOT BCe
OCHOBHbIe pazfensl. OCHOBHOM (opMoil mpoBeneHHS MNPAKTHUECKUX 3aHATUN SBISETCS
pelieHue 3aau.
[IpakTuyeckue (ceMUHAPCKUE) 3aHATHS 00YyYarOLIMXCsl 00eCTIeUnBalOT:

- IPOBEPKY U YTOUHEHHUE 3HAHUI, MOJYYEHHBIX Ha JICKIHSIX;

- MOJIBEJICHUE MTOTOB 3aHATHI 0 PEUTHMHIOBOM CHUCTEME, COIVIACHO TEXHOJOTMYECKOU

KapTe IUCIUIUINHBI.

10.5. Meroanveckue yKazaHHs 110 CAMOCTOATEJIbLHON padoTe 00y4aromuxcs

CamocrosiTenbHass pabota obecrieunBaeT MOJATOTOBKY OOyYaromMXcsi K ayJIUTOPHBIM
3aHATUSAM U MEPOIPUATHAM TEKYLIETO KOHTPOJIS U MPOMEXYTOUYHOM aTTECTAllUU MO U3y4aeMoOu
OUCHMIUTHHE. Pe3ynpTaThl 3TOW MOATOTOBKU MPOSBIAIOTCS B AKTUBHOCTU OOydYaloOIIMXCS Ha
3aHATHSIX M B Ka4EeCTBE BBIMIOJHEHHBIX 3a/laHUM Ul CaMOCTOSITENIbHON paboThl U Apyrux (hopm
TEKYIIET0 KOHTPOJIS.

[Tpu BBIMONHEHUM 3aJaHUM JJIs1 CAMOCTOSITETIBHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepualoB JIEKIMA IO KaXJOH NPOMIEHHOM TeMe, a TaKKe H3YyYeHHUE PEKOMEHIYEeMOH
JUTEpaTyphl, IpeICTaBIeHHON B Paznene 6.

B npouecce camoctosTenbHON pabOThl MPHU M3YYEHUH JAUCHUIUIMHBIO0YYAIOIHECsS MOTYT
paboTaTh Ha KOMIBIOTEPE B CIEHUATU3UPOBAHHBIX ayIUTOPUAX JJISI CAMOCTOSTEIbHON paboThI
(tabmuuma  15). B ayaurtopusix uMeeTcsl  JOCTyll  d4epe3  HMH(OpMalMoHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh « ITHTepHET» K 3JIEKTPOHHON MH(DOPMaIIMOHHO-00pa30BaTeIbHON
cpene ynmBepcutrera (OUOC) wm osmektponHOW OubmmorteuHoir cucteme (ObC), tme B
AJIEKTPOHHOM BHJIE DPACIONAraloTcsi yuyeOHble U y4yeOHO-METOJMUYECKUEe MaTepHalibl, KOTOpbIE
MOTYT OBITh UCIIOJIL30BAHBI JIJIsl CAMOCTOATEIBHON PaOOTHI PU U3YUYEHUHU AUCIUILINHBL.

Jnst oOywaromuxcss Mo 3a04HOi (hopMe OOydeHus camocTosiTeNbHas paboTa sBIsSETCA
OCHOBHBIM BHJIOM Y4€OHOI 1€ TEIbHOCTH.

10.6. MeTtoauyeckue ykazaHHMsl JJISl BHINOJHEHUSIKOHTPOJLHOH PadoThIO0YyYaAKOLIUMUCS
3204HO (popMbI
[Ipu BBINOIHEHNU KOHTPOJIBHON pabOThl pEKOMEHIyeTCs MPopaboTKa MaTepHaIOB JIEKIIHMA
10 TEMaM, a TaK)Ke U3y4YEeHUE PEKOMEHIyEMOM JINTEPATypbl, IpeAcTaBiIeHHON B Pa3niene 6.
BrinonHeHne KOHTPOJIBbHOM pabOThl CIOCOOCTBYET JYUIIEMY OCBOCHHIO OOYyYarolIMMHUCS
yuebHOro Matepuaia, GopMHUpyeT NPaKTUYECKUI OMBIT U YMEHUS 10 U3y4aeMOil TUCIUIUIMHE.

11. OHEHOYHBLIE CPEJICTBA AJIA KOHTPOJISI OCBOEHUA AUCLUIIJIMHBI

11.1. TunoBble KOHTPOJIbLHBIE 3aJaHUS WM UHbIE MAaTepHAJbl, HeO0X0AMMBbIE J1JIsl
OLEHKU 3HAHWUM, YMEHHH, HABBIKOB M (WJHM) ONbITA B XO0J€ TEeKYyLlero KOHTPOJs
ycrneBaeMoCTH

Jist  TeKymero  KOHTPOJISI 3HAHUM 00ydaromuxcs 1O JUCHUIUIMHE  TPOBOJUTCS
KOMILIEKCHAsl OlleHKa 3HAHUI, BKITIOYAOIIas

- MpoBeieHUE Tab0paTOPHBIX PaboT;

- TECTUPOBAHUE HA caliTe MperoiaBaTes Mo Pa3InyHbIM pa3zesiaM Kypca

- MPOBEJIEHNE KOHTPOJBHBIX pa0dOT JJIs1 00yJarOIINXCSI 3a09HON (DOPMBI;

- BBITIOJIHEHUE 33/IaHUHN IS CAMOCTOSTENILHOM pabOThI sl 00YYarOIIMXCsl OUHOU (POPMBIL;
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11.1.1.TunoBble 3a1aHus AJs1 JJaOOPATOPHBIX PadoT
Tunosble 3a7anust A5 1a00paTOPHBIX PaOOT MPUBEIACHBI B METOJIMYECKUX YKa3aHUAX IO
MIPOBEJICHUIO JTA0OPATOPHBIX PadoT.

11.1.2. TunoBLIe TECTOBLIC 3aJaHUA
Ilpumepvr mecmogvlx 3ad0anuil 1O TUCHUIUIMHE (OLIEHOYHBIE CPEJCTBA B IOJHOM

oObeMe XpaHaTcs Ha Kadeape « XMMHUUECKUE U MTUILEBbIE TEXHOJIOTHIY):
1. Cuctemsl, KOTOpble He OOMEHUBAIOTCA C OKPY’KaloLlei cpeoil HU BEUIeCTBOM, HU dHEpruen
Ha3bIBAIOTCH:
1) 3aKkpbITHIMU
2) OTKPBITBIMU
3) M30IUPOBAHHBIMH
4) cTaHIapTHBHIMU
5)1u3
2. B xumnueckoit peaknun AH<0 AS<0. [lanHbIi npo1iecc BO3MOXKEH, €CIIH:
)| AH | <| TAS |
2) |AH|>| TAS |
3) AG>0
4)1u3
5)2u3
3. [Ipu kakux ycioBusx MoxeT nporekarh peakius 2NO(T)+0(r)=2NOx(r), AH<0?
1) HU IpU KaKKX;
2) pu BBICOKHX TeMIIEpaTypax;
3) mpu HU3KHX TeMmIepaTypax;
4) npu BBICOKOM JIaBJICHUU;
5) npu AOOBIX.
4. Yemy paBHO U3MEHEHHE BHYTpEHHEN sHEeprun npouecca (k/bx) npu remneparype 1000K
C3Hg(r)+502(r):3COz(r)+4H20(r) AHOX_p,: -2044,7 K,H)K
1) -2044,7
2)-2036,39
3)-1022,35
4) -2053,01
5)-1026,51
5.0ns peakmuu CeHg(x)+3Ha(T)=CeHi2(x) (AH°=-205 x/I>x) ompenenutb, CKOJIbKO Teria (B
k/[X) BBIZIETTUTCSA, €CITU B peakiMy yyacTByeT 1T 6eHzona?
1) 2,67,
2) 205;
3)9,15;
4) 321,4;
5) 306,6.
6. [IlpumepoM TepMOIUHAMUYECKUX (QYHKLUH SBIISIOTCS:
1) Temnepatypa, 1aBiIeHHE
2) sHTaNBIINH, TEMIEpaTypa
3) sHTpoONMSI, TeMIepaTypa
4) sHTANbBIUs, SHTPOIHUS
5) BHYTpEHHSS SJHEPIUsl, JaBICHHE
7. 3acuér kakoro ¢akTopa BO3MOXKHO CAMOIPOM3BOJBHOE IMPOTEKAaHHE Mpolecca B MPSIMOM
HaIpaBJICHHUU: CaC03(K)=CaO(K)+C02(r)AH>0
1) sHTaNbMUIHOrO, MPH BBICOKOI Temmeparype
2) SHTPONUIHOTO, IPU HU3KOU TemrepaType
3) npotiecc He BO3MOXKEH
4) SHTPONUITHOTO, IPUBBICOKOW TEMIEpaType
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5) sHTAJNBIMUIHOTO, IPH HU3KOH TeMIepaType

8. Bo3moxken nu mpsimoit mporecc mpu a)298K m 6)1000K B XuMuyeckoil peakiuu, Tme
AH’, ,= -305x/x AS’,=-474 JIx/K.

1) a) na 6) na

2) a) na 6) Her

3) a) Het 0) na

4) a) Het 0) HET

5) mpsiMO# TipoIIecC BO3MOXEH MpHU abCONIOTHO JII000# TeMiiepatype
9. Kaxkoe n3 mpuBeCHHBIX HUXKE COCTMHEHUSI HAanboJIee YCTONINBO?
1)CaOAG°=-604,2 x]I>x/mMoI1b;

2)CO,AG°=-394,38 x]Ix/mMoub;

3)FeOAG°=-244,35 x]J[x/Moub;

4HMgO  AG°=-569,6k ][]/ MOb;
5)ALO;AG®=-1576,4xI>x/M0Ib

10. ITouemysutponusa TiOmensbie, yemdHTponusa I10,?
1)suTanenusa TiO, menbinesntanpmuu 1i0;

2)sueprusal nu66caTiO, menbmesneprunl m66¢aTiO;
3)ctpoenneTiO,60mneecnoxknoe, yem crpoenue TiO;

4) crpoenne TiO, menee cioxkHoe, ueM crpoenne Ti0;

5) HET BEpHOTO OTBETA.

11.1.3. TunoBble 3a5aHUA VI KOHTPOJIBHOM PadoThbI00y4a0IMXCsl 3204HOH (POPMBI
o0yueHust
1. Kak pearupyrot conu menu (II) ¢ BogabIM pacTBOpoM amMmmuaka: a) npu u3ositke Cu+; 0) npu
n30bITKe aMMuaka? HamvcaTs ypaBHEHUS peakinid.
2. KakoB cocTaB coeuHeHus1, oopasytomerocs npu kumnssueHnu CuCl2 ¢ MeAHbIMH CTPYKKaMu B
consiHO-KHcnoMpacTBope? Kakoe coeanHeHue BBINMAJAeT U3 pacTBOpa Iociie pa30aBlIeHUs] €ro
Bonoit? Kak Bemer cebst 0Opa3oBaBIIMICS OCAZOK IO OTHOLIEHHIO K KOHIIEHTPHUPOBAHHBIM
pactBopam: a) HCI; 6) NH3? Hamucatb ypaBHEHUS peaKIiyid.
3. HccnenoBaHusi TOKa3bIBAIOT, 4YTO KoMIiekchl 3osota (III) auamMarHUTHBI M UMEIOT
IUIOCKOKBaJIpaTHOE cTpoeHne. OObICHUTE 3TH HKCIIEPUMEHTaIbHbIE (DaKThI.
4. Hanummre ypaBHeHus peakuui rugponusza AuCl3, BzaumoneiictBus Au203 u Au(OH)3 c
KHCIIOTaMU M IIIeJI0YaMH, B3aUMOJAEMCTBHSI TPUTAIUIOB 30JI0Ta C TalMJaMU IIEJIOYHBIX
METAJIJIOB.
5.Kakoii BBIBOJI MOXHO cleiaTh O TepMuyeckod ycrondmBocTH DHal m D20 Ha ocHOBaHHMH
AGOOp. 3TUX cOeTMHEHUN?
6.bynyr nmu mpoTekaTh OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE IPOLECCHl MpH JO0O0ABICHUH K
noakucieHHsM pactBopam codeit Cu (II) pactsopos KC1, KBr, KJ?
7.IlpuBeauTte mpUMepsI MPOLIECCOB, MPU KOTOPHIX 00pa3ytoTcs akBakoMIuiekcsl Cu (II).
8. KommiekcoobpaszoBarenn Cu+, Ag+, Aut Npu HEBBICOKOW KOHIICHTpAIMH JIMTAHJOB B
pacTBope dHamie BCEro HMMEIOT KOOPAUMHAIIMOHHOE 4YHUCIO 2 U 00pa3yloT HOHBI JIMHEWHOTO
crpoenus. [Ipu 60b110M KOHIIEHTPAIIUH JIUTAHI0B KOOPIUHALIMOHHOE YMCIIO BO3pACTaeT A0 3, U
MOHBI MPUOOPETAIOT TPEYrojibHOe cTpoeHue. ONMUIINTE BO3MOXKHBIE M3MEHEHUS 3JIEKTPOHHOTO
CTPOEHUS YKa3aHHBIX KOMIUIEKCOOOpa3zoBaTee MpH YBEIHMYECHUHM KOHIEHTPAIMH JIMTaH/IOB B
pacTBope.
9. K pactBopy MegHOro Kymopoca NPWIMBAIOT PAacTBOP COJSIHOM KHCIO-ThI. llpenckaxure
M3MEHEHHUs, KOTOpble MPOTEeKaloT B pacTBope. Hamummre ypaBHEHHS COOTBETCTBYIOIIHUX
peaKLuid.
10. Harumute ypaBHEeHHs B3auMHBIX Tiepexoa0B HoHOB [Cu(H20)6]2+ u [Cu(OH 4]2-.
11. OOBsicHuTe NPUYUHY PACTBOPEHHUsS cepedpa B pacTBOpe IMAHUAA Kalus B MPUCYTCTBUH
kucioposia. CocTaBbTe ypaBHEHUE PEAKIIHH.
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12. CocTaBbTe ypaBHEHHUS pEaKiMii, JI)KAIIMX B OCHOBE IOJIyUYEHHs «CepeOpsHOTrO 3epKajay,
€CJIM B KaYeCTBE MCXOJIHBIX IPOAYKTOB B3sITh HUTpAT cepedpa, pacTBOP aMMHAaKa U TIIIOKO3Y.

13. Kakoe KOIMUYECTBO M Kakas Macca MEAM COAEPKUTCA B MaJaXUTOBOM IIKATYJIKE Maccou
0,663 Kr IIpu yCIIOBUH, YTO OHA MU3TOTOBJIEHA U3 YUCTOTOMAIAXUTA, HE COJIEPIKAILETO IPUMeECe?

11.1.4.TunoBble 3aJaHUSAJIS CAMOCTOSATENbHOH PadOTHIOOYYAIOIMXCA OYHOM
(opmbl 00yueHus

1. Hanummure TepMOXMMHUYECKOE YPaBHEHUE, COOTBETCTBYOIIEETA0IMYHOMY 3HadeHu o (AH°
06p) NH3. CkosbKo Teria BEIICIHUTCS, €CIIM Bpe3ysIbTaTe peakiuu oopasyercs 2 moiabp NH3?

2. Hanummre TepMOXMMHUYECKOE YPaBHEHUE, COOTBETCTBYOIIEETA0IMYHOMY 3HadeHuto (AH°
06p) H20. Ckonbko Tema Belienurcs npruodpazosanuu 1 kr H20(x)?

3. Hanummre TepMOXMMUYECKOE YpaBHEHUE, COOTBETCTBYIONICETA0IMYHOMY 3HaUeHuto (AH°
06p) CH3OH. Ckosnbko Teria BeIACIUTCS, eCunpopearupyet 1 r Bogopoaa’?

4. Hanummre TepMOXMMHUYECKOE YPaBHEHUE, COOTBETCTBYOIIEETA0IMYHOMY 3HadeHuIo (AH°
06p) Cr203. CkoabKO XpomMa OKHUCIHIIOCH, €CIIM BPE3yJIbTaTe peakiuu Boiaenmiocs 11,4 xJx
Tera?

5. Hanumure TepMOXUMUYECKOE YpaBHEHHE, COOTBETCTBYIOLEETAOIMUHOMY 3HaueHuto (AH°
06p) CH3 COOH. Kaxkoit 00beM KuCIOpo/a MOIIEIHa OKUCICHHE, eCIH BhIIeTIoch 87,38 kJlx
teruia?

6. Hanummre TepMOXMMUYECKOE YpaBHEHUE, COOTBETCTBYIONIEETA0IMYHOMY 3HaueHuto (AH°
crop) C6H6. CkobKo Teruia BbIICINUTCS, €CJIM BpEaKLUu ydyacTByeT 8 T kucinopoga? OTBeT 1aTh
Ha OCHOBaHHUM pacyeTa cucnosib3oBanueM (AH°00p) peareHTosB.

7. PaBHOoBecue B rereporeHHoi cucreme C(rpagurt) + 2 Cl2(r) ==CCl4(r) ycTaHOBUIOCH IIPU
CIIEIYIOIUX KOHILIEHTpalUAX pearupyromuxsemniects (monws/n): [CI2] = 0,8; [CCH4] = 0,3.
Paccunrtars HauaNbHYIOKOHIIEHTPALMIO XJIopa. B KakoM HampaBieHUH CMECTUTCS] paBHOBECUE B
JAHHOM CUCTEME TP YBEIMYEHUU JaBIICHUSA?

8. PaBHoBecue B romoreHHoi cucreme N2(r)+ 3 H2(r)= 2 NH3(r)ycranoBunoch npu
CIIeYIOIUX KOHIEHTparusax (Momib/m): [N2] = 11; [H2] = 2;[NH3] = 3 . BelurcnuTh KOHCTaHTY
paBHOBECHS] U MCXOJHBIE KOHIIEHTpalMKa30Ta U BOAOpoJa. B kakom HarpaBi€HUH CMECTUTCS
paBHOBECHE JaHHOWPEAKIUU MPU YBEJINUEHUH JaBJICHUA?

9. PaBHoBecue B romoreHHou cucreMe4HCl(r)+0O2(r)=2H20(r)+CI2(r) ycraHOBWIOCH IpH
cnenyrmuxkoHnenTpamnusax (mons/n ): [HCI] = 0,25; [02] = 0,3; [H20] = 0,2; [C12] = 0,2.
Bbruncnuth KOHCTaHTy paBHOBecuss M ucxoanble KoHueHTpauuun HCl um O2. Bkakxom
HarpaBJIEHUU CMECTUTCS PAaBHOBECHE B IaHHOM CHCTEME MPUYMEHbIICHUN OOIIEro JAaBiaeHus?
10. KoncranTta paBHoBecusi peaknuu H2 (r) + 12 (r) = 2HI (r), AH° ==51,8 x/Ix, Kc = 50.
PaBHOBECHBIE KOHIIEHTPALMU BOJOpOJA M ioaa (MOJIB/I)COOTBETCTBEHHO COCTaBiIAOT 1 u 6.
PaccunraTh HavyajbHbIC KOHILICHTPAaLMHUBOI0POAA 51 nona. Kaxkne (bakTopbl
OyayTcrocoOCTBOBAaTh YBEIMYEHUIOPABHOBECHOM KOHIIEHTPALUY POIYKTa peaKkuun?

11.2. TunoBble KOHTPOJIbHBIE 32JAHUA UJIH MHbIE MaTepPHAJIbl, HEOOXOAUMbIE IS OLEHKH
3HAHUI, YMEHHMii, HABBIKOB M (WIH) ONBITA B X0J€ MPOMEKYTOYHON aTTECTALMHU 1O
TUCHHUILINHE

1. Kakas u3 ciiexy0mmx MoJIeKyJ He HMeeT MUPAMHUIAIbHYI0 CTPYKTYpPY?
1. BH3 2. PH3 3SbH3 4.ASH3 5. NH3

2. Kakas u3 ciaeaylommx MoJieKyJ (WJM HMOHOB) He HMeeT CTPYKTYPbl ILIOCKOIO
TPeyroJabHHKa?

1. B(OH); 2. InCl; 3.50; 4.BeCls~ 5.PCl;
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3. o-CcBSI3b MOKeT 00Pa30BbIBATHCS NPH NEPEKPbIBAHUYT
1. s-s opburanei
2. s-p opburanei
3. p-popOutaneii
4. BO BCCX YKA3aHHBIX ClIydasaX
S. HU B OJIHOM U3 YKa3aHHBIX CITy4acn

4. AToMBI B MOJIeKYyJaX OOBIYHO HMMEKT O- W T- CcBA3M. B oOpa3oBanum mw-cBsi3eit

YYaCTBYIOT Yallie BCEero
1. s-s 2. s-p 3. pp 4. p-d 5. s-d
6.1u2 7.2u3 8. 3u4

5. Moaexkyasipabie opouTtainm (kak u AQ) MOryr ObITh BBbIPOXKIEHHBIMM.
yTBepKIeHHUs BEPHbI B OTHOLIECHHH BBIPOKICHHbIXOpOHTAJICH?

1. OHu 3HEpreTN4ecKu 3KBUBAJICHTHBI

2. OHu He 00s1aJat0T SHEepruen

3. OHHM npeACTaBiISIOT U3 ceOs HE YUCThIE, a THOPUAHBIE OpOUTAIN

4. 1u2 5.1mu3 6. 2u3

6. C kaKoii CTPyKTYpOii accouuupyercs sp’-d ruépuau3anusi aTOMHBIXOpOHTAIEH ?
1. Ilmockuii kBagpar

[Inockuii TpeyroJIbHUK

Oxkrasp

Terpasap

TpuronansHas ounupamuaa

Nk wn

7. Kakasi M3 ci1efyloluX MOJICKYJI He HMeeT JIMHEHHYI0 CTPYKTYpYy?
1. BeCl, 2.1C1 3. HF 4. PH; 5. CO,

8. Ilospusyemocth HoHOB B psaax a) Li* ;Na*; K'; Rb* ; Cs"u 6) F-; CI"; Br-; I”
1. B a) yBennuuBaercs, B 0) yMeHbIIAeTCS

B a) YBEJIMYMUBACTCS, B 0) YMEHBIIIAETCS

B 000UX yBEIIMUUBACTCS

B 000MX YMEHBIIACTCS

B 000MX HE U3MEHSETCS

Nk

9. Ha aromax, CBSI3aHHBIX MOJISAIPHOH CBSI3bI0 MOSIBJISAETCH JIEKTPHYECKHIA
Ha3biBaeMblil 3¢ PeKTUBHBIM 3apsiioM. BejimunHa 3TOr0 3apsijaa onpeaeasercs

1. IIpoyHOCTBIO CBSI3U MEXKIY aTOMaMH B MOJIEKYJIE
AccumeTtpueit pacrpenenaeHus JIeKTPOHHOM IMJIOTHOCTH B MOJIEKYJIE
PasnocTbI0 3apsAa aTOMHBIX s1EP
Benmuuunoit nosspusytomel criocOOHOCTH aTOMOB

Nk

10. Kakue U3 nepe4mncIeHHbIX CBOICTB XapaKTepPU3yKOT aTOMHYIO pelieTKy?
1. TBepaocth 2. [lmactuunocTs 3. Bhicokasi Temmnepatrypa mnjiaBJjieHHUs
4. JJ1eKTPONPOBOHOCTb W TEIVIONPOBOAHOCTH
1.1u3
2. Bce nepeunciieHHbIE CBOICTBa
3.2u4

Kaxkue

3aps,

CooTHolIeHHEM NOIAPU3YIOIIEr0 JEHCTBUSI OAHOIO aTOMa U MOJISPU3YEMOCTH IPYroro
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4.1u?2
5.1u4
11. B oTHOIIEHNM 3HePrUH BOAOPOIHOM CBSI3H NPaBeAIHBO YTBEePKIeHUe
1. oHa MeHbIIE YHEPTUN KOBAJIEHTHOMN CBA3U
2.0Ha 00JIbIIE SHEPTHH BaHAEPBAAIbCOBA B3aUMOICHCTBUS
3. oHa GoJIbIIIe SHEPTUU KOBAJIEHTHOU CBSI3U
4.1u2
5.0Ha MEHbIIIE YHEPTUU BaH]IEPBAaIbCOBA B3aUMOICUCTBUS
12. CBsi3b B MOJIEKYJIe MOKeT OCYIIECTBJSATHCH IMyTeM NMepPeKPbIBAHUS OAHOJIEKTPOHHBIX
opOouTajieii B3aMMOACHCTBYKOIIMX AaTOMOB. JTO - [BYXJJIEKTPOHHbICABYXLEHTPOBbIE
JIOKAJHM30BaHHbIe CBsi3U. Heslokann3oBaHHbBIE ke CBA3M
1. gncras c-cBs3b
2. rubpuaHas sp - CBA3b
3. rubpuaHas CBs3b, BUIOM3MEHEHHAs HEMOICIEHHON TTapoi
4. m-CcBS3b C y4acTHeM 3-X win 0ojiee aTOMOB
5. m-CBA3b € y4acTueM s-opOuTanen
13. 1o Teopnu MO B MoJ1eKy/1e KpOMe CBSI3BIBAIOIINX U PA3PBHIXJISIONIMX MOTYT OBITH elle
U HecBsI3bIBaomueopouTanu. Kaxkoe u3 yrpep:kaenunii BepHo?
1.  OHU MPEemsITCTBYIOT 0OPa30BaHUIO MOJIEKYIIBI
2 HEepexoAsT OT OJJTHOIO aTOMa B MOJIEKYJTy 0€3 M3MEHEHUS SHEPTUU
3. IpuHAIJIEkKAT TOJIBKO OJJHOMY aToMy
4.  OHU HE U3MEHSIOT SHEPIHH U JJIMHBI CBS3H, HO U3MEHSIOT KOH(PUTYPALHIO MOJIEKYJIbI
l.1u2 2. 1u3 3. 1u4

4. 2u3 5.2u4 6. 3u4
14. Kakasi u3 cjieyI0IIHX MOJIEKYJI He HMeeT CTPYKTYpY TeTpadapa?
1. CF,4 2.5i0, 3.CH,4 4.CO, 5.SiH,4

15. B moJieKyJ1e a30Ta 3J1€eKTPOHBI 3AaHUMAKOT

1. 4 6- 1 0IHY T-CBA3BIBAIOIIUE U 2 G-PA3PBIXIAIONIUE
TOJILKO CBSI3BIBAIOIINE OPOUTAIIN
2 m-pazpsIxiisomue 1 3 o- u 1 m-cBsa3bIBaroIINe
2 G- 1 2 T-CBSA3BIBAIONINE U | G-pa3phIXJIsONIne
TPH TT- U 2 G-CBA3BIBAIOLIUE U 2 T-pa3phIXJISAIOIINE

nhkh e
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