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1. HLEJIM U 3AJJAYM OCBOEHUA ANCHUIIIIMHBI

1.1 Ilesqsb OCBOEHMS AUCHUIIMHBI:

I_ICJ'IBI-O OCBOCHH JUCHUIIIIMHBI SABJIACTCA HU3YUCHHC CBOMCTB XHMMHMYCSCKHX BC€IICCTB H
CBIPLCBBIX MATCPUAJIOB AJIA ITPOMBIIIJICHHOI'O ITPONU3BOACTBA XUMHYCCKOMN MMpOAYKIHH.

1.2 3agauyu ocBOeHMsI TMCHUILIHHBI (MOTYJIfA):

— YMEHHEHCIOJB30BaTh OCHOBHBIC XUMHUYECKHE 3aKOHBI, TEPMOIAMHAMHUYECKUE CIIPABOYHBIC
JIaHHbIE W KOJHMYCCTBEHHBIC COOTHOIICHMS  HEOPTaHWYECKOW XUMHHU JUIS PELICHHS
npogecCHOHANBHBIX 3a/1a4

— YMCHHC BBIIIOJIHATE OCHOBHBIC XMMHUUYCCKHEC OICpalMy, ONpCACTIATh TCPMOAWMHAMHYCCKUC
XapaKTePUCTHKU XMMUYECKUX PEaKIUii U pABHOBECHBIC KOHIICHTPAIMH BEIIECTB.

2. MECTO JJMCLIUIIJIMHBI B CTPYKTYPE OBPA30OBATEJILHOM ITPOTPAMMGBI

VYyeOnas aucuumianHa «OOwas U HeopraHuyeckas XMMMs» BKIIIOUEHA B 00s3aTeNIbHBIN MEpeUYeHb
JUCLUIUIMH 00s3aTelNbHOM 4YacTH 0Opa3oBaTeNbHOW IpOrpaMMbl BHE 3aBUCUMOCTH OT €€
HanpasieHHocTH (mpodwmst). Jucuumaa peanusyercs B cOOTBeTCTBUH ¢ TpeboBanmsimu OI'OC,
OII BO u VII, no nanHOMY HampaBJIE€HHUIO TOJATOTOBKH.

JucuuniuuHa 6a3upyeTcsl Ha CIEAYIOIIUX AUCUMIIMHAX: HEOPTaHWYeCKash XUMUS LIKOJIbHOU
IIPOrpPaMMBbI, OpraHUYECKast XUMUSL.

Juctunnuna «OO011ast 1 HeopraHUuYecKasi XUMHUSI»IBIIIETCS OCHOBOIIOJIATAIOIICH /1J1s1 U3y4YCHUS
CIIEIYIOIUX AUCHUIUINH: (U3UYECKON M KOJJIOMTHOW XUMHH, OOIIeH XMMHYECKON TEeXHOJIOTUH,
TEXHUYECKON TEPMOJIMHAMUKHU U TETUIOTEXHUKH.

PabGouas nporpamMma IuCHUIIIINHbBI ((0611_[3.5{ N HCOPTaHNYCCKasA XUMUI» OJII UHBAJIMAOB U JINI]
C OI'paHUYCHHBIMU BO3MOXKHOCTAMHU 3O0POBbBIA pa3pa6aTI)IBaeTC${ HHIUBUAYAJIbBHO C Y4YCTOM
ocoOeHHOCTEH HCI/IXO(I)I/ISI/ILIGCKOFO pa3BUTHA, WHAWUBUAYAJIBHBIX BO3MOXKHOCTEHl U COCTOSIHHUS
3J0POBbA TaKUX 06yqa101111/1xc;1, 110 UX JINYHOMY 3asIBJICHUIO.

3. KOMIIETEHIUIMM OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3VIJIBTATE
OCBOEHUMA INUCHUTIJIMHBI (MO VYJIA)

Tabnuna 1
®opmupoBanue komnerennuu OIK-1 aucuunanHamu
Komneren | Ha3panust yueOHBIX quc- CemecTpbl OPMHUPOBAHMSI KOMIIETEHIUH
s IHUILUTHH,MO/yJIeii, MPaKTHK,
VYACTBYIONAX B 1 kypc 2 Kypc 3 kypc 4 kypc
(hopmupoBannn ceMecTp ceMecTp ceMecTp ceMecTp
KOMIeTEeHIIMH 1 2 3 4 5 6 7 8
BMecCTe ¢ JaHHOI
AHCHHIIIHHOMH

OIlK-1 O6miass w  HeopraHuveckas
XUMHS

Opl"aHI/ILICCKaSI XUMHA

dusnyeckass XuMHs




KOJ'IJ'IOI/II[HaH XUMMUA

O6mas XUMHUYECKas
TEXHOJIOI U

IlogroroBka &  mporenype
3amuThel 1 3anmra BKP




I[NEPEYEHDb IITAHUPYEMBIX PE3VIIbBTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHbLIX C IIJIJAHUPYEMbBIMU
PE3VJIbBTATAMU OCBOEHUA OI1

Tabnuma 2

Hepeqeﬂb IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo TUCHHUIIJINHE, COOTHECCHHBIX C INIAHUPYEMBIMHU pe3yJbTaTaMH OCBOCHUSN

Koa m HauMeHOBaHM(

OueHoYHbIE CPEICTBA

Koa m HamMeHoBaHHE HHAMKATOPA .
KOMIICTeHIH 10CTILKeHHSI Ilnanupyemble pe3yJbTaThbl 00yUeHHs M0 JUCHUILINHE Texkymero IIpomexyTouHOM
KOMITETeHIHH KOHTPOJIS aTTecTaluu
OIIK-1cnocoben u3yuats, | MOIK-1.1 3HaTbL:0CHOBHEIE YMerTb:ucnoap3oBaTh | Biagerb:HaBbIKaMu CobecenoBanre u | Bonpochl JUISt
aHAIM3UPOBATH, AHanuzupyet u 3aKOHOMEPHOCTH OCHOBHbBIE OCHOBHBIX OTYETHl TIPH cJaue | YCTHOTO
WCIONb30BaTh MEXAHU3MBbI | HCIOIb3YyEeT MPOTEKAHUS XUMHUYECKUE 3aKOHBI, | XUMHYECKHUX J1a00paTOPHBIX cobece0BaHMUs:
XUMHYECKUX peakuui, | MeXaHU3MBbI XUMHUYECKHUX TEPMOJUHAMHYECKHUE | PacyeToB, pabor, 6uets (20 6uneToB)
TIPOMCXOISIINX B | XUMHYCCKHX TIPOIIECCOB W | CIIpaBOYHBIC JaHHBIC | CAMOCTOSTEIHHOTO TECTHPOBaHUEC  Ha
TEXHOJIOTHYECKUX peaxmui, XapaKTePUCTHKH M KOJUYCCTBCHHBIC | BBINOJIHCHUS MPAKTUIECKUX
mporieccax 7 | TIPOHUCXOMISIITIX B PaBHOBECHOTO COOTHOIICHUS nabopaTOPHBIX 3aHATUAX
OKpY’KaIoIIeM MHpE, | TEXHOJIOTHICCKUX COCTOSIHUSI, METOMBI | HEOPTaHUIECKOI OIIBITOB i
OCHOBBIBASICh Ha 3HAHUAX | IPOIECCax u TEPMOJNHAMUYIECCKOTO | XUMHUHM JJIS pelieHus | o0oOmeHus
O CTPOCHHM BEIIECTBA, | OKPY’KAIOIIEM MHpE: OIHCaHUS po¢heCCHOHATHHBIX Ha0JII0JaeMBIX
MIPUPOJIe XAMHUYECKOM XUMHYECKUX 3a7a4 (dakToB
CBsI3U u CBOMCTBax paBHOBeCUI B
Pa3TUYHBIX KJIAaCCOB pacTBopax
XAMHUYECKUX  DJIEMEHTOB, 3JIEKTPOJIUTOB,
COCOUHECHUM, BEIICCTB U Hayaa
MaTepHalioB TEePMOINHAMUKH "

OCHOBHBIC YpaBHEHUS
XHUMHAYECKON
TEPMOJINHAMUK,
METO/IBI
TEPMOIUHAMUIECKOTO
OIMCaHUs
XUMHYECKHUX u
(ha30BBIX paBHOBECHI
B
MHOTOKOMITOHEHTHBIX
CHCTEMAX;
TEPMOIUHAMUKY
pacTBOpoB




DJICKTPOJIUTOB n
DJICKTPOXUMHNUYCCKUX
CUCTEM




4. CTPYKTYPA N COAEP)KAHUE NUCHUIIJIMHBI

4.1 PacnipenesieHne TPYI0EMKOCTH JUCHHUILIMHBI O BHAaM pPadoT Mo ceMecTpam
OO0mas TPyJA0EMKOCTh TUCHHUILIMHBI COCTaBIsAET 123a4eTHBIX eauHHI] (3.€), 4TO

COOTBEeTCTBYeT 432 akaJeMH4yecKMM  4acaMm. PacmpeneneHue 4acoB Mo BuAaM paboT u

ceMecTpaM IpeICTaBIIeHO B Ta0n.3 u 4.
®opMar wu3yuyeHUs AUCHUIUIMHBL: C HCIHOJB30BAaHUEM DJIEMEHTOB 3JIEKTPOHHOIO

00y4eHwusl.

Tabmuua 3

Pacnpenesienue Tpya0éMKOCTH JUCHMILIMHBI 10 BUIaM padoT Mo ceMecTpam
JJISL CTYJI€HTOB O4YHOM (popMbI 00yUeHM s

Buj yueOHoii padoThl Bcero Cemectpbl
4acoB 1 5
1. KonTakTHas paGora oOyualommuxcsi c 212 106 106
npemnojaaBartejieM
(mo Bu1aM y4eOHBIX 3aHATHIA) (BCEro), B TOM YHCIIC:
1.1. AyauTtopHble 3aHATHA (BCero), B TOM 4HCJIE: 204 102 102
- nexuuu (JI) 102 ol o1
- tabopartopusie padoTsl (JIP) 68 34 34
- npaktuaeckue 3anstus (113) 34 17 17
1.2. BuHeayauTopHble 3aHATHS (Bcero), B TOM 8 4 4
qHce:
- IpynIoBbIe KOHCYJIbTallu! 1o 4 2 2
JMCIUIITHHE
-TPYIIOBbIE  KOHCYJbTAlMM 1O  IPOMEXKYTOYHOM 4 2 2
aTTeCTaINH
2. CamocrositeibHasi padora cryaenta (CPC) (Bcero) 121 56 65
Buja npomexyTo4YHOM aTTeCTALMU - IK3aMEH 99 9K3aMeH/54 | ak3ameH/45
O01ast TPYI0€MKOCTb, Yachl/3a4eTHbIE eHHUIIBI 432/12 216/6 216/6
Tabmuma 4

Pacnpenesenne Tpyao€éMKOCTH JUCHHUILIMHBI 10 BUAAM padoT 1o ceMecTpam
AJISl CTY/IeHTOB 3204HOi ()opMbI 00yUeHHs

Bup y4yedHoii padoThl Bcero Kypc 1
4acoB
1 cem 2 cem
1. KonrakTHas padora oOy4almuxca ¢ 44 22 22
npenoaaBartelieM
(mo BuAaM y4eOHBIX 3aHsATHH) (BCero), B TOM 4HCIe:
1.1. AyautopHbie 3aHATHS (BCEro), B TOM YHUCIIE: 36 18 18
- nexrmu (JI) 16 8 8




- naboparopHsie paboTsl (JIP) 8 4 4
- npaktraeckue 3ansatus (113) 12 6 6
- npakTukyMsl (IT) - -
1.2. BHeayauTopHble 3aHsATHSI (Bcero), B TOM 8 4 4
qucie:
- TPYNIOBBIC KOHCYJIBTAIIUHU 1O TUCIUTIIINHE 4 2 2
- IpyIIOBbIE KOHCYJIbTallu1 1o 2 - 2
MPOMEKYTOUHOMN
aTTecTaluu (3K3aMeH)
- UHIUBUyaJdbHas paboTa mpernoaaBarens
¢ 00y4JaroIIUMCSI:
- 110 IPOCKTUPOBAHUIO: TIPOEKT (paboTa)
- 110 BhINOJIHEHUIO PI'P
- 110 BeInoHeHuIOKP 2 1 1
- 10 COCTaBJIeHUIO pedepara, J0KIaa,
acce
2. CamocrosiTesbHasi padora cryaenta (CPC) (Bcero) 375 85 290
Buja npomexyTouHOii aTTecTannu Dk3a- DK3aMeH,
MeEH, 3a4yeTc
3a4er C o/13
or/13
OO0uas Tpy10eMKOCTb, YaChl/3a4eTHbIE eINHUIIbI 432/12 | 107 325




4.2 Conep:xaHue THCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

CopepxaHre TUCIUILIMHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM, MPUBEACHO B Tabmuiax 5 u 6.

Tabnuma 5
Coz[epma}me AUCHUINIJIMHBI, CTPYKTYPUPOBAHHOEC 110 TEMaM, 1JIsI CTYICHTOB OYHOH q)OpMLI Oﬁy‘leHI/IH
Ilnanupyemble Buasbl yueoHo#i padoThI
HaumenoBanue | Peanmm3zanmuss | HaummenoBan
(KOHTpOJINpYeMBbI KonTakTHan =
3) HCII0JIb3YEeMBIX B paMKax e
€) pe3yJbTaThl padora <
% E AKTHBHBIX U npaKTuyec- pa3padoraH-
OCBOEHHSI: o g E .
= e 2 HMHTEPAKTUB- KOH HOT'O
ko YK;OIIK; HaumeHnoBanue Tem o é o § 9| 5 8 Bug CPC P
& I I B - HBIX NMOATOTOBKH JIEKTPOHHOT
K &) S5 27| 58 = 6
> = . | S © & o0pa3oBaTeJib- TPyAOeM- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5 = P (Tpya M
= Bl gl eEBQY HBIX KOCTb B (TpymoemkocT
JOCTHKEHUA Z = g S_ ; s g &l .
. o S = S s TEeXHOJIOr il yacax b B Hacax
KOMIIeTeHIHil = ~a8 =58|0ald ) )
1 cemecTp
OIIK-1, 1.Ctpoenne BemecTBa [loaroroBka k Jek- | TectupoBaHue Ha
HNOIIK-1.1 Tema 1.1 Crpoenue aroma 3 2 UM, TECTHPOBAHMUIO, | OyMaXKHBIX
BBITIOJTHEHUE  3aJIaHuil | OnaHKax
Tema 1.2 I'I[/Iepnoz[ﬁ{ecm/m 3aKOH 5 U CAMOCTOSTEIBHOM
zizreHoT}(I)Eoe CTI[;)G:I.-II/IG aTO;I;ﬂeneeBa ! ? padotst. 6.1.1: 37-60;
P P 72-85,97-158; 6.2.1:3-
Tema 1.3 Xumunyeckasi cBsi3b U CTPOEHHUE 4
MOJeK 3 12;15-20
yi
Tema 14 MexMonexyisipHOe 5 4
B3aMMOJCHCTBHIE
Tema 1.4 JlaGoparopHas pabota 1. 6 2 IMoxroroBka otuera o
[TpurorosieHue pacTBOpOB nabopaTopHOi
paboTe,oJrOTOBKa K
co0eceJOBaHUIO  TIPU
cmade  J1abopaTOpHOUH
pabotp1.6.1.1: 211-216

10




Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOEHHUSI:
koaYK;OIIK;
K
U HWHAUKATOPBI
JAOCTHKEHHSA
KOMIIeTeH N i

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
KonTakTHan =
3) HCIO0Jb3YEMbIX B paMKax ue
paborta >
== AKTHUBHBIX U NnpaKTuyec- pa3padoraH-
g g
2 2 4 2 HHTEPAKTHB- KOH HOI0
HaunmenoBanue Tem o 2o 29| 58 Bup CPC
s o 8 g HBIX MOATrOTOBKH 3JIEKTPOHHOT
= | EF| 27| 588
5 = 5 E ;’ E : g o0pa3oBareib- (Tpynoem- 0 Kypca
5 §" = % = g = O HBIX KOCTBb B (TpymoemkocT
© = © A .
3 S| =& S s TEXHOJOIMH yacax b B yacax
= |2&|5F SiY ) )
2.3aKOHOMEPHOCTH NPOTEeKAHUS [loaroroBka Kk  Jiek-
XHMHYECKHX PeaKuuii 6 3 4 LUsIM, TECTUPOBAHUIO,
Tema 2.1 DOHepreTuka XHMHYECKUX BBIMIOIHEHHE  3a7aHHi
IIPOIIECCOB N
JUI1  CaMOCTOSATENIbHOU
Tema 2.2 Xumuueckas KHHETHKAa H
6 pabotsL. 6.1.1: 168-211
paBHOBecHE 3 4
Tema 2.2  JlabopatopHas paborta 2. 6 2 [MonroroBka ot4era o
CKOpOCTh XMMHUYECKUX peaknnii. XuMHUIecKoe 11abopaTopHOi
paBHOBecHe
paboTe,oAr0TOBKA K
co0eceI0BaHUIO MPH
caaue JabopaTopHO
pabote1.6.2.3: 3-35
2. PacrBopsI IlonroroBka k Jek- | TectupoBaHue Ha
Tema 3.1 JlucriepcHble CHCTEMBI 2 1 2 UM, TECTHPOBAHMUIO, | OYyMaXKHBIX
BBHITIOJTHEHUE  3aJaHui | OJlaHKax
Tema 3.2 O6pa3oBaHHE paCTBOPOB ) 2 2 JUIl  CaMOCTOSTENIbHOU
pabotsr. 6.1.1: 231-258
Tema 3.3 PacTBOpEI 3JI€KTPOITUTOB 6 2
Tema 3.3 JlaboparopHast pabora 3. 6 2 IToaroToBka oT4yera o
PaBHoOBecHe B pacTBOpax 3JICKTPOJIUTOB. Ha6opaT0pH0f/'I
paboTe,MOArOTOBKA K
cobece10BaHHIO TIPU
craue

11




Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOEHHUSI:

koaYK;OIIK;
K

U HWHAUKATOPBI
JAOCTHKEHHSA
KOMIIeTeH N i

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
KonTakTHan =
3) HCII0JIb3YEeMBIX B paMKax ue
paborta =
E = AKTHUBHBIX U npaKTH4ec- pa3padoraH-
2 2 4 2 HHTEPAKTHB- KOH HOI0
HaunmenoBanue Tem o 2o 29| 58 Bup CPC
& oS g HBIX NOATOTOBKH | JJIEKTPOHHOI
= | 88| 27| 588
5 = 5 E ;’ E S 5 o0pa3oBareib- (Tpynoem- 0 Kypca
a é“ E 2 = g S O HBIX KOCTb B (TpymoemkocT
© = © A .
i S| =& S TEXHOJOIMH yacax b B Hacax
= |2&|5F SiY ) )
nabopaTopHOHPAOOTHI.
6.2.3: 15-36-
Tema 3.4 ['ugponus 4 2 4 IloproroBka k Jsekuu- | TecTupoBaHue Ha
M, BBITIOJIHEHHE | OyMasKHBIX
3aaHui i | GraHKax
CaMOCTOATEIIBHON
pabotsl. 6.1.1:254-260
4.971eKTpOXHMMHUYECKHE MPOLECChI 6 3 6 [onmrotoBka k sek- | TectupoBaHue Ha
Tema4.10KUCIUTENEHO-BOCCTAHOBHUTEIbHBIC LHMAM, TECTHPOBAHHUIO, | GYMAKHBIX
2 b
peakuhi BBINIOJTHEHHE 3aJ1aHuil | OnaHKax
Tema 4.1 JlaGoparopHast pabora 4. 8 2 .
JUISL  CaMOCTOSITENIBHON
Peakuun OKHCIIEHHA-BOCCTAaHOBIICHUS
paboThI. 6.1.1:259-
Tema 4.2 DJIEKTPOHbIE IIOTEHIIUAIBI. 4 1 4 270; 273-288;
6.1.4:5-20;38-55
Tema 4.3 DIEeKTPOIH3 4 2 6
Tema 4.3 JlaGopaTopHas pabora 5. 8 2 [ToaroroBka oTuera o
9HeKTp0XI/IMI/IquKa${ AKTHUBHOCTbH Ha60paT0pH0ﬁ
MCTaIlIoB paboTe,OAroTOBKA K
cobece0BaHUIO TIPU
craue 1abopaTopHOH
paboTh1.6.2.4: 3-34
HUTOI'O no iucuumiinHe 51 34 17 56

12




Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOEHHUSI:

koaYK;OIIK;
K

U HWHAUKATOPBI
JAOCTHKEHHSA
KOMIIeTeH N i

Buasbl yueOHoi#i paGoThl
HaumenoBanue | Peanusanus HaumenoBan
KonraktHas =
3} HCIO0Jb3YEMbIX B paMKax ue
paborta >
== AKTUBHBIX U NnpaKTuyec- pa3padoraH-
g g
2 2 4 2 HHTEPAKTHB- KOH HOI0
HaunmenoBanue Tem o 2o 29| 58 Bup CPC
? 2= 3 g & g o HbIX MOArOTOBKH JIEKTPOHHOT
o & |l Bre &
5 = 5 E 5 E : g o0pa3oBareib- (Tpynoem- 0 Kypca
a é“ = § = g = O HbIX KOCTh B (TpymoemkocT
© = © A .
° & | = S = TEeXHOJIOI i yacax b B yacax
= |S& 55| J&Y ) )
2 cemecTp
5. Kommiiekcoodpa3zoBanue B pacTBopax | 4 2 4 [loaroroBka k Jsekuu- | TecTupoBaHUE Ha
Tema 5.1KomrmiekcooOpazoBaHme B SIM, BBITIOJIHCHUE | GyMaKHBIX
pacTBopax 3aJlaHni S | 6rapkax
Tema 5.1 JlaboparopHas pabota 6 2 2 CaMOCTOSTENILHON
KoMIutekcHbIe cOeTUHEHNS. pabotsr. 6.1.1:354-376
[onroroBka k nekum- | TecTupoBaHWe Ha
6. S-3J1eMeHTBI 4 SIM, BEITIOJTHEHHE | OYMaskKHBIX
Tema 6.1 CpoiicTBa S-3j1eMeHTOBIA rpynn 1 4 3aMaHui 1 | Grankax
M X COCNMHCHIH CaMOCTOSTEIIbHOM
pabotsr. 6.1.1:372-394
Tema 6.2 Dnements! moarpynmsl |1 A u ux 1 2
COEIMHEHUI 6
[ToaroroBka ordera o
Tema 6.2 JlaboparopHas paGora 7. 2 2 1mabopaTopHOii
CBoICTBa S-2JIEMEHTOB U MX COCIUHCHHMIA. paboTe,MOArOTOBKa K
cobecer0BaHUIO
6.2.5:3-16
7. P-351eMeHTBI IlonroroBka k usekuu- | TectupoBaHue Ha
Tema 7.1 Dnemenrtsr |1 A TIOATPYTIIbI 4 2 4 SIM, BBIIIOJIHEHHUE 6yMa)KHBIX
3aaHAl i | 6mankax
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Ilnanupyembie Buasbl yueOHoi#i paGoThl
HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCIO0Jb3YEMbIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTHUBHBIX U NnpaKTuyec- pa3padoraH-
OCBOCHHS: o g E .
= o £ HHTEPaAKTUB- KOH HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
s =8|l 88| 282 HBIX MOATrOTOBKH 3JIEKTPOHHOT
MK 0 S5 27| 58 = 6
> = . 3 © O oopa3oBaTeJib- T 0oeM- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5« p (Tpya yp
= Bl gl eEBY HBIX KOCTBb B (TpymoemkocT
JOCTHKEHUA Z = g S_ ; s g &l
. ) S = S s TeXHOJIOTHH yacax b B yacax
KOMIeTeHI i = |5S& 28| 0ad ) )
Tema 7.1 JIabopatopHas padorta 8 4 2 CaMOCTOSTENIEHON
Bop n amomunmit paborsl. 6.1.1:427-446
Tema 7.2 DnemenTs! |V A moarpymiisr 4 1 4
Tema 7.2 JIaboparopHas pabota 9. 4 2 [MomroroBka otuyera o
YFHepOLl )44 erMHI/Iﬁ HaﬁopaTopHoﬁ
paboTe,IoAroToBKa K
cobecenoBaHUIO
6.2.8:3-16
Tema 7.3 OnemenTs! V A HOATPYIIIBI 4 1 4
Tema 7.4 JIaboparopHas padora 10. 4 2 ITonroroBka otuera o
BoccranoBuTenbHble CBOIICTBA aMMHUaka, nabopaTopHoii
MOJIyYE€HHEe U CBOWCTBA Aa30TUCTOM U paGoTe,IOATOTOBKA K
o b
A30THOH KUCIIOT
cobeceioBaHUIO
6.2.7:12-17
Tema 7.4 Dnementsl VI A moarpymiisr 3 1 4 [MoaroroBka k usekuu- | TectupoBaHue Ha
5IM, BBITIOJIHEHHE | OyMaXKHBIX
3aJaHAi st | 6mankax
CaMOCTOSTENIBHOM
paborsl. 6.1.1:452-468
Tema 7.4 JlaboparopHas pabdora 11. 4 2 IMoxroroBka otuera o
CpoiicTBa  cepoBofOpoa M CEPHOH n1abopaTopHOi
KHCJIOTBI paboTe,HOArOTOBKA K
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Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCIO0Jb3YEMbIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTUBHBIX U NnpaKTuyec- pa3padoraH-
OCBOCHHS: o g E .
= @ 2 HHTECPAKTUB- KOH HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
& =8|l 88| 282 HBIX NOATrOTOBKH JIEKTPOHHOT
K 0 S5 27| 58 = 6
> = . 3 © O oopa3oBaTeJib- T oeM- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5« p (Tpya yp
= Bl gl eEBY HBIX KOCTb B (TpymoemkocT
JOCTHKEHUA Z = g S_ ; s g &l
. ) S = S TeXHOJIOTHH yacax b B yacax
KOMIIeTeH I = |R& =8| 0 &Y ) )
cobeceioBaHUIO
6.2.6:13-22
Tema 7.5 Onementsr VIl A noarpymmsl. 6 1 2 IlonroroBka k nexknu- | TecTupoBaHHe Ha
Bozxopon u ranorexst M, BBINTOJTHEHUE OyMa>kKHBIX
3aJlaHui TSt OnaHkax
CaMOCTOATEIIBHON
pa6otsl. 6.1.1:470-492
Tema 7.5 JIaboparopHas pabora 12. 4 2 [onroroBka otuera o
HOHy‘IeHI/Ie XJiopa, CBOMCTBaA Ha60paT0pH0f/'I
TUIIOXJIOPUTOB, HOoIaToB, paGoTe,IOATOTOBKA K
TalloreHoBOZIOPOOB cobecenoBanmnio6.2.6:3
-13
Tema 7.6 Dnements VIII A moarpymnisr 1 2 ITogroroBka k nekuu- | TectupoBaHue Ha
8 D-3/1eMenThI 2 SIM, BBIMOJIHEHHE | OyMaKHBIX
Tema 8.1 DnemenTsl 8 moArpynmsl 3aJaHnAi g | 6maHKax
Tema 8.2 Dnements! 1 B moarpymnms 2 1 3 CaMOCTOSITEIbHOM
paborsl. 6.1.1:522-530
Tema 8.2 JlaboparopHas pabora 13. 2 2 IMoxroroBka otuera o
Menb, KOMIUIEKCHBIE COeIMHEHUsI cepebpa naboparopHoii pabote,
MOJIrOTOBKA K
cobecenoBanuio 6.2.10:
3-11
Tema 8.3 Dnements! 2 B moarpymmst 2 1 2
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Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCII0JIb3YEeMBIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTUBHBIX U NnpaKTuyec- pa3padoraH-
OCBOCHHS: o g E .
= o £ HHTEPaAKTUB- KOH HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
& 58| &£ HBIX MOATOTOBKU 3JIEKTPOHHOT
IIK =P ] - = oo
% e .| 3 8 g oOpa3oBartesb (Tpynoem 0 Kypca
H  HHIHKATOPBI = s 2 EE| §E = 4 p pya yp
= Bl gl eEBY HBIX KOCTb B (TpymoemkocT
JOCTHKEHUA Z = g S_ ; s g &l
. ) S = S TeXHOJIOTHH yacax b B yacax
KOMIIeTeH I = |R& =8| 0 &Y ) )
Tema 8.3 JIaboparopHas pabora 14. 2 2 [MomroroBka otuera o
CBolicTBa IIMHKA ¥ KaIMUS n1a6opaToOpHOIH
paboTe,noAroToBKa K
cobecenoBanmio 6.2.10:
11-23
Tema 8.4 OnemenTs! 3 B moarpynmnsl 2 1 2 IlonroroBka k usekuu- | TectupoBaHue Ha
M, BBITIOJIHEHHE | OyMasKHBIX
Tema 8.5 Dnements! 5 B moarpymnms 2 1 2 3a/1aHMiT s | 6naHkax
T 565 B > 1 > CaMOCTOSTEIIbHOM
ema 8.6 DieMeHTbI MOTPYIIITBI
APy paboTer. 6.1.1:508-520
Tema 8.7 Dnements! 7 B moarpymnms 2 1 2
Tema 8.5-8.7 JlaboparopHas pabora 15. 6 [onroroBka otuera o
CpoiictBa d-amementoB 6,7,8 Tpymm u ux nabopartopHoii pabore,
COEZIMHEHHUI. HOArOTOBKA «
cobece0BaHUIO
6.2.9:3-36
HUTOI'O mo nucuuminne | 51 34 17 65
BCEI'O 102 68 34 121
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CopepxaHue TUCIHUILIMHBL, CTPYKTYPUPOBAHHOE IO TEMaM, JUJIsl CTYACHTOB 3a04HOM (OpMbI 00YUCHHS

Tabmuna 6

ILianupyemsie Bunsbi yueOHo# paGoThI
HaumenoBanme | Peanuzanmsa | HaummenoBan
KOHTPOJIHMPYEMBI KonrakTHas =
3) HCI0JIb3YEeMbIX B paMKax ue
€) pe3yJbTaThl paGora =
= AKTHUBHBIX U npaKTu4ec- pa3paboraH-
OCBOECHHS: o g g .
= I~ 2 HHTEPaKTHB- KOH HOT0
ko1YK;OIIK; HaumenoBanue Tem o | 2ol Ee| § S Bux CPC P
& =s| s8] 82 4 HBIX MOATOTOBKU | 3JIEKTPOHHOI
: B - S| S O o oOpa3oBarteJib- TPyAOeM- 0 Kypca
M MHIMKATOPBI S | s2| EE| 5= 4 P (Tpya yp
= S E|l g E| 2 E0 HBIX KOCTb B (TpynoemkocT
JMOCTHKEHH S Z S S g ; =SS
. ) S = S c TEXHOJIOT Ui yacax b B yacax
KOMIIeTeH N i = =3 =8| 0 ay¢ ) )
1 cemecTp
OIIK-1, 1.CTpoenne BemecTBa IlonroroBka k Jek- | TectupoBaHue Ha
MOIIK-1.1 Tema 1.1 Crpoenne atoma 0.25 4 [USIM, TECTUPOBAHHIO, | GYMaXKHBIX
BBINIOJTHEHHE  3aJ1aHuil | OnaHKax
Tema 1.2 Ilepuoanueckuit 3aKOH JUIL CAMOCTOSTEIbHOM
3JIEMEHTOB .. MenpeneeBa ul 0.25 4 pabotst. 6.1.1: 37-60;
9JICKTPOHHOE CTPOCHHE aTOMa PN e
Tema 1.3 Xumuueckasi CBA3b M CTPOCHHUE 4 72-85,97-158; 6.2.1:3
MOJIEK 025 12;15-20
yiI
Tema 14 MexxMoneKyIsipHoe 0.25 4
B3aMMO/ICHCTBHE '
Tema 1.4 JlaGopatopHas pabora 1.* 4 2 IMoaroroBka oruera o
[IpuroToBneHue pacTBOpoB naGopaTopHOi
paboTe,MOArOTOBKa K
cobeceloOBaHUI0  TIpU
cmadye  J1abopaTopHOM
pabors1.6.1.1: 211-216
2.3aKOHOMEpPHOCTH NPOTeKAHUHA IMogrotroBka Kk  Jek-
XMMUYECKHX peaKiuii 1 1 8 UM, TECTHPOBAHHIO,
Tema 2.1 DOnepreruka XHMHUYECKHX BBIHOTHEHIE
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Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOEHHUSI:

koaYK;OIIK;
K

U HWHAUKATOPBI
JAOCTHKEHHSA
KOMIIeTeH N i

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
KonraktHas =
3) HCII0JIb3YEeMBIX B paMKax ue
paborta >
== AKTHUBHBIX U NnpaKTuyec- pa3padoraH-
g g
2 2 4 2 HHTEPAKTHB- KOH HOI0
HaunmenoBanue Tem o 2o 29| 58 Bup CPC
= ==| 2 g & g o HBIX MOATOTOBKU | 3JIEKTPOHHOT
e |l Bre &
E" g 5 E = E : = odpa3oBaTeib- (Tpynoem- 0 Kypca
a é“ E 2 = g S O HBIX KOCTh B (TpymoemkocT
© = © A .
o S e | = S TEXHOJOIMH gacax b B Hacax
= |SE& £8| J&Y ) )
MPOLIECCOB 3aIaHUH IS
CaMOCTOSITEIIbHOM
Tema 2.2 Xumuueckas KUHETHKA U 1
paBHOBECHE 1 8 pabotsr. 6.1.1: 168-211
Tema 2.2  JlaGoparopHas pabora 2%*. 2 [ToaroroBka oTuera o
CKOpOCTh XUMHUYECKUX peakuuid. XuMU4YecKoe 1naGopaTopHOI
paBHOBecHe
paboTe,oAr0TOBKA K
co0eceI0BaHUIO MPH
cade 1abopaTtopHoi
pabote1.6.2.3: 3-35
2. PactBopnI IloaroroBka k Jnek- | TectupoBaHue Ha
Tema 3.1 JlucriepcHble CHCTEMBI 0.5 0.5 8 UM, TECTHPOBAHMUIO, | OyMaXKHBIX
BBITIOJTHEHUE 3aJaHuid | OJaHKax
Tema 3.2 O6pa3oBaHue pacTBOPOB 05 0.5 8 JUIS  CaMOCTOSITEIIbHON
' pabotsl. 6.1.1: 231-258
Tema 3.3 PacTBOpPBI 3JICKTPOJIUTOB 0.5 8
Tema 3.3 JlaGopaTtopHas pabota 3*. 2 [ToaroroBka oTuera o
PaBHOBecue B pacTBOpax 3JICKTPOJIUTOB. Ha60paT0pHOﬁ
paboTe,moAroTOBKa K
cobece10BaHHIO TIPU
crayde abopaTopHOH
paboTh1.6.2.3: 15-36-
Tema 3.4 I'maponus 1 0.5 4 IMonroroBka k nexkum- | TectmpoBaHue Ha

18




Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOEHHUSI:

koaYK;OIIK;
K

U HWHAUKATOPBI
JAOCTHKEHHSA
KOMIIeTeH N i

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
KonraktHas =
3) HCII0JIb3YEeMBIX B paMKax ue
paborta =
= AKTHUBHBIX U npaKTH4ec- pa3padoraH-
g g
2 2 4 2 HHTEPAKTHB- KOH HOI0
HaunmenoBanue Tem o 2o 29| 58 Bup CPC
& o 8 g HBIX MOATOTOBKU 3JIEKTPOHHOT
= | &F| 27| §& g
E" g 5 E E’ E : = odpa3oBaTeib- (Tpynoem- 0 Kypca
5 é“ E 2 = g g O HBIX KOCTh B (TpymoemkocT
© = © A .
o S e | = S TEeXHOJIOI i gacax b B Hacax
= |SE& £8| J&Y ) )
M, BBITIOJIHEHHE | OYMaXKHBIX
3aJIaHui Juist | GraHKax
CaMOCTOSTEIbHOM
pabotsl. 6.1.1:254-260
4.971eKTPOXUMHYIECKHE NPOLECCHI 1 1 6 IToarotroBka k Jnek- | TectupoBaHue Ha
Temad.1OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE LM, TECTUPOBAHMIO, | OYMAKHBIX
peaKin BBINIOJIHEHNE 3aJaHuil | OJaHKax
Tema 4.1 JlaboparopHas pabora 4*. 2 N
JUIL  CaMOCTOSITEbHON
PeaKI_[I/II/I OKHCJICHUS-BOCCTAHOBIICHUS
pabotel. 6.1.1: 259-
Tema 4.2 DIEKTPOAHBIE TIOTEHIIUANBL. 0,5 0.5 4 270; 273-288;
6.1.4:5-20;38-55
Tema 4.3 DIEKTPOIIN3 1 1 5
Tema 4.3 JlaGoparopHast pabota 5*. 2 [ToaroroBka oTueTa o
DJeKTpOXUMHUYECKast AKTHBHOCTb 1abopaTOpHOI
METaJIIOB paboTe,I0r0TOBKA K
co0eceI0BaHUIO MPH
cnade 1abopaTopHO
pabors1.6.2.4: 3-34
HUTOI'O no xucuumninue 8 4 6 85
2 cemecTp
5. Kommiiekcoo6pa3zoBanue B pacropax | 0,5 0.5 15 IonroroBka k nexkuu- | TectupoBaHue Ha
Tema 5.1KomIiuiekcooOpa3oBaHue B SIM, BBIIIOJIHEHUE

19




Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
) HCIO0Jb3YEMbIX B paMKax ue
€) pe3yJbTaThl paGora =
= = AKTUBHBIX U NnpaKTuyec- pa3padoraH-
OCBOCHHS: o g E .
= L 2 HNHTEPAKTHB- KOH HOT0
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
< s | 2 8| & ; ol HBbIX MOATOTOBKH JIEKTPOHHOT
K 5 S5 27| 58 = 6
> =« 3 S O oopa3oBaTe’ib- T oeM- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5« p (Tpya yp
= Bl gl eEBY HBIX KOCTb B (TpymoemkocT
JOCTHKEHUA Z = g S_ ; s g &l
. o S s S s TEeXHOJIOTrui qacax b B 9acax
KOMITeTeHIIHii = | F& 28| CaY ) )
pacTBopax 3aIaHMI UL | OyMaskKHBIX
Tema 5.1 JlabGoparopHas pabora 6*. 2 4 CaMOCTOSTENBHON GIIaHKaX
KoMmrekcHsle coenMHEHNS. pabotsr. 6.1.1:354-376
[onmroroBka k nekum- | TecTupoBaHWEe Ha
6. S-3J1eMeHThI 05 SIM, BEITIOJTHEHHE | OyMaskKHBIX
Tema 6.1 CpoiicTBa S-3j1eMeHTOBIA rpynn ' 0.5 15 3aMaHui g | 6maHKax
1 MX COCMHCHNN CaMOCTOSATEIbHOM
paborsl. 6.1.1:372-394
Tema 6.2 Dnements! noarpynnsl |1 A u ux 0.5 15
COCTMHCHUMN 0.5
IMogroroBka oT4eTa O
Tema 6.2 Jlaboparopuas pabora 7%*. 2 4 1mabopaTopHOi
CBoIiCcTBa S-2JIEMEHTOB U MX COCIUHCHHIA. paboTe,MoAroTOBKa K
cobece10BaHuIO
6.2.5:3-16
7. P-31eMeHTBI IMoaroroBka k usekuu- | TectupoBaHue Ha
Tema 7.1 Dnementsr I A TIOATPYTIIbI 0.5 O 5 4 M, BBIIIOJIHEHHUE 6yMa)KHBIX
3aIaHMI nis | 6namkax
Tema 7.1 JlaboparopHas pabota 8*. 4 CaMOCTOSTENIbHOU
bop u antomMuHui pabotsl. 6.1.1:427-446
Tema 7.2 Onements! |V A noarpyrmst 05 0.5 25
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Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HanmenoBanue | Peanusanusa | HaumeHnoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCIO0Jb3YEMbIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTHUBHBIX U NnpaKTuyec- pa3padoraH-
OCBOECHHS: o g E .
= o £ HHTEPaAKTUB- KOH HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
s o 8 g HBIX MOATrOTOBKH 3JIEKTPOHHOT
IIK =P ] - = oo
% e .| 3 8 g oOpa3oBartesb (Tpynoem 0 Kypca
U WHIHKATOPbBI § = =z = = & = P pya Yp
= Bl gl eEBY HBIX KOCTBb B (TpymoemkocT
JOCTHIKEHUSI Z S S S_ E I8
. ) S s S s TeXHOJIOTHH yacax b B 4acax
KOMIeTeHI i = |5S& 28| 0ad ) )
Tema 7.2 JlaboparopHas pabora 9*. 4 [MomroroBka otuera o
Yriepon u KpeMHHit nabopaTopHOH
paboTe,IoAroTOBKa K
cobece0BaHHIO
6.2.8:3-16
Tema 7.3 OnemenTs! V A OATpyIIIBI 1 0.5 30
Tema 7.4 JlaboparopHas padota 10%*. 4 IoxroroBka otuera o
BoccraHoBuTenbHBIE CBOMCTBA aMMHaKa, nabopaTopHoii
NIOJIy4YEHHE M CBOMCTBA a30TUCTOH U paGoTe,IOATOTOBKA K
o b
A30THOH KUCIIOT
cobeceioBaHUIO
6.2.7:12-17
Tema 7.4 OnemenTts! VI A nmoarpymniisl 0.5 0.5 30 IlonroroBka k Jsekuu- | TectupoBaHue Ha
M, BBITIOJIHEHHE | OyMasKHBIX
3aaHui g | 6maHKax
CaMOCTOSTEIIBHON
pabotsr. 6.1.1:452-468
Tema 7.4 JlaboparopHas pabota 11%. 4 IMoxroroBka otuera o
CpoiicTBa  cepoBojOpoAa M CEpHOMU nabopaTopHOi
KHUCJIOTBI paboTe,MOJrOTOBKa K
cobeceroBaHUIO
6.2.6:13-22
Tema 7.5 Omnements VII A moarpynmsr. 1 0.5 25 IlonroroBka k nekuu- | Tecrtuposanue Ha
Bonopox u ranoresst AM, BBITTOJITHEHUE OyMa>kHBIX
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Ilnanupyembie Buasbl yueOHoi#i paGoThl
HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCII0JIb3YEeMBIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTHUBHBIX U npaKTH4ec- pa3padoraH-
OCBOCHHS: o g E .
= o £ HHTEPaAKTUB- KOH HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o 2, 2ol 5 S Bux CPC P
& =8|l 88| 282 HBIX NOATOTOBKH | JJIEKTPOHHOI
MK 0 S5 27| 58 = 6
> = . 3 © O oopa3oBaTeJib- T 0oeM- 0 Kypca
U WHIHKATOPbBI = s 3 = = 5« p (Tpya yp
= Bl gl eEBY HBIX KOCTb B (TpymoemkocT
JOCTHKEHUA Z = g S_ ; s g &l
. ) S = S s TeXHOJIOTHH yacax b B yacax
KOMIeTeHI i = |5S& 28| 0ad ) )
3a/1aHUH TS OnmaHKax
CaMOCTOSITENIBHON
pabotsr. 6.1.1:470-492
Tema 7.5 JlaboparopHas pabota 12%*. 4 [MoaroroBka oruera o
[Honyuenue XJopa, CBOMCTBa naGopaTopHOI
THIIOXJIOPHUTOB, HoxaTos, paBOTe,IOrOTOBKA K
FaJIOTCHOBOAOPOIOB cobecenoBanmi6.2.6:3
-13
Tema 7.6 Dnements VIII A moarpymmst 0.5 0.5 10 [onroroBka k nekum- | TectupoBaHue Ha
8 D-371eMeHThI 05 12 M, BBITIOJIHEHHE | OyMakHBIX
Tema 8.1 DreMeHTHI 8 MOATPYMITIBI 3aaHni s | Gnankax
Tema 8.2 Dnements! 1 B moarpynmns 05 0,25 10 CaMOCTOSTEIIBHON
paborsl. 6.1.1:522-530
Tema 8.2 JTaboparopHas padota 13%*. 5 IMoaroroBka oruera o
Meb, KOMITIEKCHBIE COeTMHEHUS cepedpa naGopaTopHOi
paboTe,MoJAroToBKa K
cobecenmopanuto 6.2.10:
3-11
Tema 8.3 Dnements! 2 B moarpymmst 0.5 0.25 10
Tema 8.3 JlaboparopHas pabota 14%*. 4 IMoxroroBka otuera o
CRoiicTBa ITMHKA U KaJMUS nabopaTOpHOIA
paboTe,MOArOTOBKa K
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Ilnanupyembie Buasbl yueOHoi#i paGoThl
HaumenoBanue | Peanusanus HaumenoBan
(KOHTpOJIUpYeMBbI KonTakTHan =
3) HCIO0Jb3YEMbIX B paMKax ue
€) pe3yJbTaThl paGora =
== AKTHUBHBIX U NnpaKTuyec- pa3padoraH-
OCBOCHHS: o . g E .
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cobecenosanuto 6.2.10:
11-23
Tema 8.4 DnemenTs! 3 B moarpynmst 0.25 0.25 10 IlonroroBka k usekuu- | TectupoBaHue Ha
M, BBITIOJIHEHHE | OyMaskHBIX
Tema 8.5 Dnements! 5 B noarpynmsl 0,25 0.25 10 3aaHui g | Gmankax
CaMOCTOATEIIBHON
Tema 8.6 DnemenTs! 6 B moarpymmst 0.25 0.25 10 paGorst, 6.1.1:508-520
Tema 8.7 Dnementsl 7 B moarpymst 0,25 0.25 10
Tema 8.5-8.7 JlaboparopHast pabora 15%*. 12 [onroroBka otuera o
CpoiictBa d-amementoB 6,7,8 Tpymm W ux 11a6opaTOPHOI
S paboTe,IOAroToBKa K
cobece10BaHUIO
6.2.9:3-36
HUTOI'O no aucuumingae 8 4 6 290
BCEI'O 16 8 12 347

*- BBIIIOJIHSACTCS OJJHa pa60Ta B CEMCCTPC MO YKA3AHUTO MPCIIOAaBaATCIIA
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5. TEKY 1M KOHTPOJIb YCIIEBAEMOCTH 141 I[TPOMEXYTOYHAA
ATTECTALIMA ITO U'TOI'AM OCBOEHUMA JUCHUITJINHBL

5.1. TunoBble KOHTPOJIbHbIE 3aJaHUsI WJIM HHbIe MAaTepUAJIbl, HeOOX0UMbIE IS
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

TecTbl, MpoBOAKUMBIE Ha 3ekTpoHHOM Iardpopme Moodle na caiite [T HI'TY mo
azapecy: http://dpingtu.ru/Moodle..

Bonpocel ona cobecedosanus npu coaue omuemos no nadopamopHulm padomam
(mpumep).
JlabGopaTtopHast pabota « CKOpPOCTh XMMHUYECKUX PEAKIIHII»
@DakTophl, ONpEeNAIONIe HAlpaBIeHUE MPOTEKAHHI XUMHUYECKUX PEaKIIHii
Outponus u sHeprus [ udboeca
CraHgapTHbIe TEPMOIUHAMUYECKHE BETUYUHbI
OO0patumMbie 1 HEOOpaTUMBbIE PEAKIIUN
OT 4ero 3aBUCHUT CKOPOCTh XUMHUYECKOM peakuuu?
Hanucatp BeipakeHue 3aK0HA JEUCTBUSA MacC JJIsl pEaKIMKU

CaCO3(k) — CaO(k) + CO2(k).

7. Kaxk BamsieT kaTanu3aTrop Ha 3HAYCHUE KOHCTAHTHI PABHOBECHS
8. CKOpOCTb KaKUX peakluii yBEIMYUBACTCS C POCTOM TeMIiepaTypbi?

ok wdE

9.Kakue Bo3zmelcTBUS NPUBENYT K U3MEHEHHUIO 3HAUEHUS KOHCTAHTbl paBHOBECHUS?
a) U3MEHEHHE J1aBJICHUS; B) U3MEHEHUE KOHIIEHTpAllMM pearupyrolyx BellecTB; 0) U3MEHEeHue
TEMIIEPaTyphl; T) 3aMeHa KaTanu3aropa

10.M3MeHUTCS 1 3HAaUEHUE KOHCTAHThl CKOPOCTH PEAKIIUU:

1) mpu 3aMeHe OJHOTO KaTajau3aTropa JIPyruM;

2) npu U3MEHEHUH KOHILEHTPAIUK PEarupyoNuX BeecTB?

11.VI3MeHuTCS 1M KOHCTaHTa CKOPOCTH PEAKIMM, €CJIU YBEIMYUTh KOHIIEHTpAIUH
MCXOJHBIX BEIECTB?

12.B uyém oTiimume "aKkTHUBHBIX" MOJIEKYN OT HeaKTHUBHBIX? UTo Takoe "sHeprus aktuBamuu "?
MOXHO 1M SHEPIUI0 aKTHUBAlMM paccMaTpUBaThb KaK CYMMAapHYIO SHEPruI0 JHCCOLMALNN
XMMHUYECKHX CBS3€H B UCXOHBIX MOJIEKYJIaX

13. Kak BausieT MOBBbIIEHUE JaBIEHUS Ha CMEIIEHHE PAaBHOBECHS PEaKIUH, WIYyLIEH B
razoBou (aze?

14. Ilpunnun Jlelllarense
15. IlpuBectu npumMepsl MPaKTUYECKHM HEOOPAaTUMBIX IPOLECCOB B Cllydyae peakiui,

IIPOTEKAOIIUX B pacTBOpax

Ilpumep 3a0anus 0aa camocmoamenvHoOl padomvl 00yuarOWUXCA OYHOU Hopmbl
00yuenusn

3amauya 1. B xakom 00bEMe BOJIBI ciieyeT pacTBOpuTh 30r OpoMuaakamus JUisl MOJTydeHus
pactBopa ¢ MaccoBoi noiei 0,67

3amaga 2. CKOJBKO TpaMMOB pacTBOPEHHOrO BeEIIeCTBa cojaepxuTcs B250Mi pactBopa C
maccoBoi gonert 10% u miotHocThio 1050Kr/M??

3amaua 3. BplumcnmMTe MaccoByO IO pacTBOpa CyJbdara HATPHS,IPUTOTOBICHHOTO
pactBopenueM 240r riayoeposoit comu NaxSO4 x10H2 O B760 M1 BojbI.

3amavya 4. Beruncnure, CKOJBKO MHUTMJIMTPOB pPacTBOpa CEPHOMKUCIOTHI C MAaccOBOM Jojeit
80% u miaoTHOCTBIO 1,7321r/MI1 HY>KHO B3SITh JUISITIIPUTOTOBIIEHUS 171 pacTBOpa ¢ MacCOBOM J10JIeit
10% u mmoTHOCTHIO 1,0691T/M11.
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3anmava 5. K 950r Boasl npubaBuiu 50 M1 pacTBOpa cepHOI KUCIOTHI cMaccoBoi foneit 48 % u
I0THOCTHIO 1,380r/Mu1. BBruncnuTe MacCcoByIO TOFOCEPHON KUCIOTHI B TIOJTYYEHHOM PacTBOPE.
3amaua 6. Jlo xakoro o0wéMa Hyx)HO pazdaBuTh 20Mia pactBopa xnopuaamenu (II) ¢ maccoBoi
noneit 20% u mmotHocThio 1,200 /™M, yToOBI TOTyunTh0,5M pactBop?

3amaua 7. Beraucnure MOSIPHYIO KOHIICHTPALMIO pacTBopa cynbdarakamus, B 0,02 1 koToporo
coiepxuTcs 2,74r pacTBOPEHHOTO BEIIECTBA.

3amaua 8. CKOJIBKO T'PaMMOB KPUCTAUTMYECKON  COJBI NaCO3%x10H20nyxHO 15t
npurorosieHus 21 0,5M pactBopa?

3amaya 9. Belunciure HOpMalbHYIO KOHIEHTPAIMIO PAcTBOpa HMOAMIAKAIMUSA, 1MJI KOTOPOTO
coaepxut 0,0033r KI.

3amaua 10. B 200mn Boabl pactBopuiau 11,Ir xmopunma kanbims.OnpeneanuTe MOJSILHYIO
KOHLIEHTPALMIO pacTBOpa.

3amaua 11. Ckompko mMmwutuautpoB 0,5M pacTBOpa CEpHON KHCIOTHIMOXKHO NPUTOTOBHUTH W3
15mn 2,5M pactBopa?

3amaua 12. Kakoit 066éM 0,11 pactBopa AgNO3 HeoOXxoauMm isioOMeHHOU peakiuu ¢ 200mi
0,5u. pactBopa CuCl2?

3amaya 13. Ompexnenure MOJSPHYIO, HOPMalIbHYIO U MOJSUIBHYIOKOHIEHTPALMU pacTBOpa
FeSO4 maccosoii noieit 6% u mnotHocThI01,057T/CcM>.

3amaua 14. Kakoii 06béM pactBopa H3PO4 ¢ maccoBoit moneit 35% wumiotHocTthio 1216kr/m3
notpedyercs ans npurorosienus 131 0,151.pactBopa?

3amaua 15. Kakoit 00bEM pacTBOpa cepHOW KHCIOTHI ¢ MaccoBOW M0nei96% M MIOTHOCTHIO
1,835r/cm® Hy)HO B3sTh U1 ipurotosieHus Si 0,5MpactBopa?

3amaya 16. CkoibKO MHJUTHIMTPOB PacTBOpa a30THOM KHUCIOTHI cMaccoBoM moneit 57% wu
wi1oTHOCTEIO 1,350r/M1 moTpedyercs asmpuroToBienus 3i 0,2H. pactBopa?

3amaya 17. BplumcnuTe MaccoByHO OO, MOJSUIBHOCTE 8M pacTBOpaa3OTHOM KHUCIOTHI C
TUIOTHOCTHIO 1246KT/M3. KakOBBI MOJIBHBIE JTOJIM a30THOMKHCIIOTHI M BOJIBI B ’TOM pacTBOpe?
3anmaua 18. Cxonpko nutpoB pactBopa HCI ¢ maccoBoii monei 30% umnotHocteio 1,149r/cm?
cnenyet nob6aButh Kk 51 0,5H. pactBopa HCI nnsimonyuenus 1 H. pacTtBopa?

3anmava 19. B xakux 00bEMHBIX cooTHOMIEHUsX cneayeT cmemars HCl cmaccoBoit noneii 38,3%,
wiotHocThi0 1,1891/cM® M Bonmy Ans MPHUrOTOBIEHHUspacTBOpa ¢ MaccoBoil nonei 20,4% wu
mI0THOCTEIO 1,1041/CcM3?

3amaua 20. Beruucnute, gocrarouno jau 20 MII pacTBOpa CEPHOMKHCIOTHI C MAacCOBOH JOJIeH
30% u mnoTHOCTHIO 1,220 /™M1 1151 peakuuu ¢6,54r MHKA.

3amaga 21. CKOJIBKO MHIJUIHUIMTPOB PAcTBOpA THUIAPOKCHUIA HATPHsI CMAaccoBOi nonedt 16% wu
WI0THOCTBIO 1,175T/Mn1 TpebyeTcs misiB3auMoAecTBUA ¢ 7,611 CepOBOIOPOAA, €CITU U3BECTHO,
yTo npu 3Tomo0paszyercss NaHS? I'a3z usmepen npu 15°C u 720mmM pr. CT.

3anaua 22. K 10 M pacTBopa xsiopuaa 6apusi ¢ maccoBoii goneit 12,8%mu mioTHOCTBIO

1,120r/mn mpubaBinieH pacTBop cysbdaTa HaTpus. B pe3ynbrareBsinain ocanok cyiabhara 6apus.
Brruncnute maccy ocaaka.

3amaua 23. Berumcinure MOJSPHOCTE M HOPMAaJIBHOCTH PAcTBOpa CEPHOWKHCIOTHI C MacCOBOM
qoneit 95,72% u motHoCThIO 1,8361/MI1.

3amaua 24. Kakoit 00bM 8H. pacTBOpa CEpHON KUCIOTHI MTOHATOOUTCSIUIS TIOTYYeHUS Cybdara
HaTpus U3 KapOoHaTa HaTpus, coaepskarierocs B2,511 pactsopa Na2CO3 ¢ maccoBoit goneit 18%
n motHocThio 1,2001/M717?

3angaua 25. Cxonbko nutpoB 0,1M pacTBOpa a30THON KHCIOTHI MOKHONPHUroToBUTH U3 0,071
pacTtBopa ¢ MmaccoBoit goiser 30% u iotHocThIO 1,180T/CM3?

Ilpumep 3a0anusn 011 KOHMPOALHOU PadOMbBL
0715 00yYawuxca 3a04HoI hopmul 00yueHus
l. Hammcate BBIpa)XE€HHMSI 3aBUCUMOCTH CKOPOCTHM OJHOCTAIUWHBIX pEaKIUd OT
KOHLEHTPALUU PEarupyOLINX BEIIECTB:
1)A(T) + 2B(r) = 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. Hamucate BbIpaX€HHE 3aBUCUMOCTH CKOpPOCTH OJHOCTaJMWHOM peakuuu OT
napuaibHbIX AaBieHui peareHToB: 2A(r) + B(r)=C(r)+(1).

3. Kakue (akTopsl onpenenstoT 3HaueHUe KOHCTAHTHI CKOPOCTH XMMHUYECKON peaxiuu?
3aBUCUT JM KOHCTAHTa CKOPOCTH, MOJOOHO CKOPOCTH pPEaKLUH, OT MPHUPOJbI Pearupyrouux
BELIECTB, UX KOHIIEHTpALUH, AABJICHUS, TEMIIEPATypbl, KaTanu3zaropa? MoxeT 11 U3MEHAThCS
3HAa4YEeHUE KOHCTaHThI CKOPOCTHU B XO/I€ PeaKLuu?

4. ITpu cmemeHny ra3000pa3HbIX BemecTB A U B mpoTekaeT XuMuieckast peakius

2A(r) + B(r)=2C(r)+(1).

M3BecTHO, UYTO uepe3 HEKOTOPOE BpeEMsl IOCIE pEeaKklUUU KOHLEHTpaluU BELIECTB
coctaBsuin: [A]=2 monsw/n; [B]= 1 moaw/a; [C]= 1,6 Monb/m.

BobruncauTe MCXO/AHBIE KOHLIEHTpaMy BewecTB A u B.

5. Peakuus ua€r coriacHO ypaBHEHUIO

2NO(r) + CI2(r) = 2NOCI(1).

KoHIleHTpanuyu MCXOHBIX BEHIECTB A0 Hadana peakuuu coctaBisuin: [NO]=0,4 momb/i;
[C12]=0,3 wmomb/n. Bo CKOIBKO pa3 H3MEHHTCS CKOPOCTh pPE-aKIUH I10 CPaBHEHHUIO C
IEpBOHAYAJILHOW B TOT MOMEHT, KOTJla yCIIeeT IpopearupoBarh MOJOBUHA OKCHIA a30Ta ?

6. Kak u3MeHHUTCS CKOPOCTh PEAKLMU

2A2(r) + O2(r)=2A0(r),
€CIT PEaKIIMOHHYI0 CMECh BJIBOE 000TAaTHTh KUCIOPOAOM?
7. Kak U3MEHUTCS CKOPOCTh PeaKIUU
H2(r) + 12(r) = 2HI(1),
€CIIM BJIBO€ YBEJIIMYMTH: a) AaBJIEHHE B cHcTeMe; 0) KOHLEHTpalMIO Hoaa B cucTeMe; B)oObeM
CHCTEMBI 0€3 M3MEHEHUS KOJMYECTBA BEIIECTB ?

8. B HauanbHBIN MOMEHT npoTekanus peakuu N2(1)+3H2(r)=2NH3(r)

KOHIIEHTpanuu  BemectB  Obutu:  [N2]=1,5mone/n;  [H2]=2,5monb/m;  [NH3]=0moms/m.
Onpenenuth KOHIEHTPALMU a30Ta U BOJOPOAA B TOT MOMEHT, KOTJa KOHLEHTpALUs aMMHaKa
cta”et paBHo 0,5 MoJIb/I.

9. HauanbpHble KOHIIEHTPALIMH BEIIECTB B PEAKIIUU

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

BbluncnuTh KOHIIEHTpAlMM BCEX YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MOCIE TOr0 Kak
npopearuposaio 60% H20.

10. B cucreme CO(r) + C12(r) = COCI12(r) konuentpauuto CO yBenunuusanu ot 0,3 10
1,2 monb/7, a KOHIEHTpaluio xjopa - oT 0,2 10 0,6 Monb/1. Bo ckonbko pa3 Bo3pocia CKOPOCTh
psIMON peaxIuu?

11. Kak usmenurcs ckopocts peakuuu 2NO(r)+O2(r)=2NO2(r), ecnu:

a) yBEJIMYUTH JIaBJICHUE CUCTEMBbI B JIBa pa3a; 0) yMEHBIIUTh O0BEM CHUCTEMBI B JIBa pa3a; B)
NOBBICUTH KOHIIeHTparuio NO B aBa pa3za?

12. Yemy paBeH TemriepaTypHbIid KO3 (UIUEHT CKOPOCTH PEAKINH, €CIHU MPU YBEINYEHUH
Temneparypsl Ha 30 rpagycoB CKOPOCTh peakLnu Bo3pacTaeT B 16 paz?

13. TemnepaTypHBbIil KO3()PHUIIMEHT CKOPOCTH peakiuu paBeH 3. Kak H3MEHUTCS CKOPOCTh
ATON PEaKIMU NpH NOBbIIeHNU TemnepaTypsl oT 80 no 130°C ?

14. B uém oriaumume "akTUBHBIX' MOJEKYJ1 OT HEAaKTUBHbIX? YTo Takoe "s>Heprus
aktuBauuu "? MOXHO JM SHEPrur0 akTUBALlMM pPacCMaTpUBATh KAaK CYMMAapHYI JHEPIHIO
JUCCOLIMAIIMU XUMUYECKUX CBSI3€H B HCXOJIHBIX MOJIEKyIax?

15. DHeprus akTHBaLUU OJHOM peakiuu coctaisier 84 k/x/Moib, a npyroit -160 k//Mob.
Jlist kakoi peakiuu ¥ o4eMy XapakTepeH 0oJiee BBICOKUN TeMIepaTypHbIi koadduirenT?
Ilepeyenb BonpocoB k 3k3amMeny no aucuuivinie b1.5.10001mas u Heopranuveckast
XHUMHUS
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8.
9.

10.
11.
12.
13.
14.

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

23.
24.

25.

26.

27.
28.

29.

30.

31.

32.

Bomnpocs! k 3x3amenam 1 u 2 cemectpa:
OHepreTuka XMMHYECKUX IIPOLIECCOB: BHYTPEHHSSI JHEPrusi, SHTAJbNUA. | NpUHIUI
TEPMOJIMHAMUKH.
TemmoBsie A3 (heKThl XUMUYECKUX pPeakiluil. 3aKoHbI ['ecca v CIeICTBUS U3 HETO.
2 NOpUHIMUN TEPMOJUMHAMHUKU. OHTponus, €€ (u3Mueckuid cMbICH U €€ pacuéT s
XUMHUYECKHX (pa30BBIX MPOIIECCOB.
Oyukiust [ub0ca, Kak KpuUTepuil HANPaBIEHHOCTH XHMHUYECKHUX IMPOIIECCOB.
OHTPONUIHBINA U SHTAIBIUHHBIN (PaKTOPHI HAIIPABICHHOCTH IPOIIECCOB.
CkopocTh XMMHMUYECKON peakuuu (CpeaHsis U MrHoBeHHas ). DakTophl, BIUSIOUINE HA
CKOPOCTbh pEaKLUU. 3aBUCUMOCTb CKOPOCTH PEaKLMU OT KOHIEHTpPALMH pearupyromux
BEILECTB. 3aKOH JCHCTBUSA Macc.
OcoOeHHOCTH KMHETHKHU T'eTepOreHHBIX peakuuil. [IpuMeHenne 3akoHa qeicTBUS Mace K
TFeTEPOre€HHBIM PEAKIIUSIM.
3aBUCUMOCTh CKOpPOCTH peakiuu oT Temreparypsl. IlpaBwio Bant-I'odda. Teopus
AKTUBHBIX CTOJIKHOBEHUM. Y paBHEHHE AppeHHyca.
Xumuueckoe paBHoBecHe. KoHcTanTa paBHOBECHS.
Cwmemienune xumuueckoro pasHoBecus. [Ipunuun Jlellarense.
Karanu3. OcCOOCHHOCTH XUMUYIECKUX PEAKIUI ¢ y9acTHEM KaTaIn3aTopa.
OO011ast XxapakTepUCTHKA PaCTBOPOB.
PactBopsl 2nexkTposnToB. KonmyecTBEHHBIE XapaKTEpUCTUKH POLECCa JUCCOLHALIMH.
HNonHo-00MeHHBIE PeakIMi B pAaCTBOPAX 3JIEKTPOIHUTOB.
DnexTpoiauThyecKas Jauccouuanus Boabl. Bopoponnsiii mokasarenb. [lonsatus 00
WHJIUKATOpax.
Bydepnblie pacTBOpBI.
PactBopuMOCTh M IpOU3BEAECHUE PACTBOPUMOCTH.
Komnnounnsie pactBopsl. Ctpoenue. CBoiicTBa.
I'maponus coneil.
KommnekcHeie coenuHenus. OcHOBHble MOHATUS M omnpexaeneHus. Kiaccudukanms.
Jucconuanus.
Onextpoasl. [TonsTus 06 ogHOpOAHOM MOTEHITMANE. Y paBHeHne HepHcera.
YCcTpoicTBO M MPUHIMIT paOOTHI TaIbBAHUYECKOT0 3JIEMEHTA U aKKYMYJISTOPA.
DONeKTpoiau3 pacTBOPOB M PACIUIaBOB  DJIEKTPOJUTOB C  PACTBOPUMBIMHU U
HEPAaCTBOPUMBIMHU aHOAAMM. BiusHuA nonspusanu.
3axonsl ®apazest. [IpumeHeHne NEKTPOXUMHUYECKUX MPOLIECCOB.
Koppo3us meramios. Bunpbl kopposzunn. XuMuyeckass KOppo3usi MeTaioB. l'azoBas
KOppo3usi. MeTo bl 3alIUTHI OT Ia30BOM KOPPO3UH.
OnexTpoxumuueckas kopposus. [IpuunHa M MexaHu3M €€ BO3HMKHOBEHHA. BiusHue
pa3IUYHbBIX (PAKTOPOB HAa CKOPOCTH KOPPO3HH.
Metoabl  3alIUTHl  METAUIOB OT KOPPO3WH, 3alllUTHBIE TOKPBITHA, 00paboTka
KOPPO3UHHON CpeJibl, HHTUOUTOPBI KOPPO3UHU, HIEKTPOXUMHUYECKAs 3aIINTA.
KBaHTOBO-MeXaHNYECKHE MTPEACTABIEHHS O CTpOEHUH aroma. Y paBHeHue Lllpenunrepa.
KBantoBble uncna. OJEKTpOHHBIE KOH(UIypaluu aToOMOB 3JeMeHTOB. [IpaBuio
Kneuxosckoro. [Tpunnun [laynu. [Ipasuno Xynna.
[lepuoanueckas cucrema snementoB Jl. Y. Menneneea. CoBpemeHHasi (opMyIHpOBKa
[IEPUOJIUYECKOrO 3aK0Ha. PU3UUECKUN CMBICI MOPSAKOBOIO HOMEpA DIIEMEHTA, IIEPUOJa
u rpymmsl. S,P,D,F- 351eMeHTsI 1 X TTOJI0KEHUE B TICPUOIUYSCKON CHCTEME.
[lepromyHOCTh U3MEHEHUN CBOMCTB CBOOOJHBIX aTOMOB: pajinyc, SHEPrusi MOHU3AIINH,
CPOJICTBO K 3JIEKTPOHY, MIEKTPOOTPHULIATEIBHOCTb.
KoBaneHTHass XuMHUecKasi CBsI3b C TOYKU 3PEHUS METO/AA BaJCHTHBIX CBsizeld. Curma u
I1u - cBs3M.
Honnast, MeTanmmdeckast CBSI3H.
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33. IlonoxkeHrne METaIOB B nepuoandeckoit cucteme. OCOOEHHOCTH CTPOCHUS UX aTOMOB U
KpUCTAJUIOB. MeToAbI MOIyYeHUSI METAIIOB.

34. dusnyeckue CBOKWCTBA METAJIIOB.

35. XuMHYeCcKHe CBOMCTBA METauIOB. BoccTaHOBHTENbHAS CIIOCOOHOCTh, OTHOIICHHUE K
OKHUCJIUTENSM (KUCIIOPOAY, FajoreHam, cepe), K Boje, K KUCIOTaM U IIEIoyam.

36. CrmaBel  MeTaiuioB. JluarpamMmbl TUTABKOCTH € OOpa30BaHWEM JBTEKTHUKH, TBEPIBIX
pPacTBOPOB, XUMHUUECKUX COCAMHEHHM.

37. Amomunuii. O6mas xapakrepuctuka. Haxoxnenue B npupose, noryueHne. @usnueckue
1 xuMHuueckue cBoiictBa. [Ipumenenne. CBOMCTBAa BAXKHEHIIIUX COCAMHEHMUIA.

38. OnoBo, cBunen. OOmas xapakrepuctuka. HaxoxaeHue B Tmpupojae, IOJIydYECHHUE.
®duznyeckue W XUMHYeckue cBoMcTBa. IIpumenenme. CBoMcTBa BaKHEHIIUX
COEIMHEHUM.

39. Menp. ObOmas xapakrepuctuka. Haxoxxmenue B mpupoje, nonydeHue. Ousndeckue u
xumuueckue coiicta. [Ipumenenue. CBolicTBa BaXHENIINX COEAMHEHUH.

40. XKenezo. OOuas xapakrepuctuka. Haxoxnenue B mpupoje, nonydenue. YyryH, craib.
dusnueckue U XUMHYECKHE CBOMCTBA.. OTHOIICHHE K SJIEMEHTAPHBIM OKHCIIUATEISIM,
BOJIC.KHCIIOTaM U IIET0YaM.

41. lunk. OOmas xapakrepuctuka. Haxoxaenue B mpupoje, nonydeHue. Ousndeckue u
XuMH4eckue cBoicTBa. [Ipumenenue. CBoiicTBa BaXKHEUIIINX COSTUHEHUH.

42. Xpom. Ob6mas xapakrtepuctuka. Haxoxxaenue B mpupoje, mnonydeHne. Ou3udeckue u
XuMH4eckue cBoicTBa. [Ipumenenue. CBoicTBa BaXKHEUIIINX COSTUHEHUH.

43. Mapranen. O6mas xapakrepuctika. Haxoxaenue B npupoae, noinydenue. Ousndeckue
U XxuMuueckue cBoiictsa. [Ilpumenenue. CBoiicTBa BaKHEHIIINX COCTUHEHUI -

5.2. Onucanne nmoka3saTtesell 1 KpUTepHEeB KOHTPOJIS yCIEeBA€MOCTH, ONHCAHHE IIKAJ

OICHUBAaHUSA

Jlns oleHKW 3HAaHUM, yMEHHUI, HaBHIKOB M (OPMHUPOBAHUS KOMIETEHIIMHU MO JUCIUIUINHE
npuUMeHsieTcs OaJlIbHO-pEHTUHIOBAasCUCTEMA KOHTPOJIS M OLIEHKH YCIIEBaeMOCTHOOYYaromuXcs
OYHOM (OpMBI U TpaJMLIMOHHAs CUCTEMa KOHTPOJIS M OLEHKU YCIEBAEMOCTH OO0YyYaroIuxcs
3a04HOM Qopmbl. OCHOBHBIE TpeOOBaHMs OalNIbHO-PEUTUHIOBOM CUCTEMBI 10 AMCLUIUIMHE U
IIKaJa OIlEeHUBaHUs MPUBEAECHBI B TaOauIax 7 u 8.

Tabmuma 7
TpedoBanus 6a,11bHO-PEHTUHIOBOM CUCTEMbI MO IUCHUILIIIUHE
MaxkcumManbHble Oamb 3a moasua padotsl | LltpadHubie
KonuuecTBo
OaIBl
Buet pabot MOABHUIOB
1 2 3 4 5 3a  HapyleHHe
paboTsl
CPOKOB C/1a4u
TectupoBanue 5 5
Brimonnenne nabopaTopHBIX 5 9
pabort
- ohopmIIeHHE OTYETOB 2
- c1avya KOJIJIOKBUYMOB 7
Beimonnenuit  3amaHuil 1A 5x5 Mo 2 3a 3amanue
CaMOCTOSITETIHHON PabOTHI
[locemenue 3anaTuit 10
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Kpurtepuu oneHuBanus pe3yabTraTa 00y4eHus 1o AMCUMILIMHE U HIKAJIA OLleHMBAHUS

Tabmuna 8

Kputepun onennBannsi pe3yJibTaToB 00y4eHUs!

Onenka Onerka Onerka Onenka
Ko u Kon n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «yIOBJIETBOPUTEIBHOY / «xopouo» / «OTJIUYHO» /
HaHMEHOBAHHE UHAMKATOPA JOCTUKCHUS / «HE 3a4TCHO» «3a4YTEHO» «3aYTEHO» «3a4TECHO»
KOMIIETCHIIUH KOMIETCHIMH 0-54% 55-70% 71-85% 86-100%
OT Max peUTUHIOBOU OT Max pEeUTUHTOBOM OT Max pEeUTUHTOBOM OT Max pEUTUHIOBOU
OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA

OIIK-1cnocoben HNOIIK-1.1 . Anamusupyer | HU3noxxenue yueOGHOTO ®parmeHTapHsIE, 3Haer MaTtepuan Ha | Imeer riyOokue 3HaHUS
H3y4aTh, U HUCIONB3yeT MEXaHU3MBI | MaTepHaja OeccucTteMHOe, | IOBEPXHOCTHBIE 3HAHMSA IO | JOCTATOYHO  XOPOLIEM | BCEro Marepuana
AHAH3UPOBATS, XUMHOYECKUX peaKiHl, | HEMOIHOE, HE 3HACT OCHOB | OCHOBAMO CTPOCHUH | YPOBHE; MPEACTABIIET | CTPYKTYPbl  JUCLUIUINHBI;
S — MPOUCXOISIINX B | MPHPOJBI XMMHYECKOH CBASH M | BEIIECTBA, IIPUPOJIE | OCHOBHBIE 3a/1aUH B OCBOMII HOBAIMN

TEXHOJIOTHYECKHUX IIPOIECCaX | CBOWCTB pPAa3IMYHBIX KJIACCOB | XUMHYECKOH CBSI3U 1 | paMKax IOCTaHOBKH JEKIMOHHOTO  Kypca IO
MCXAHHSMBI _ | ¥ oKpyxaromem MHpe XUMHYECKUX 3JIEMEHTOB, | CBOHCTBaX pa3mUYHbBIX | Ienei " BBIOOpPA | CPaBHEHHMIO C
XAMUICCKUX  peakimy, COCITMHECHUM U BEIIECTB KJIacCcoB XUMHUYIECKHUX | ONTHMAIBHBIX yaeOHOM JIATEPATYPOH;
IIPOUCXOAAMMNX B 3JIEMEHTOB, COEIMHEHNH, | CIIOCOO0B UX | U3JI0KCHHUE MOJIy4YCHHBIX
TEXHOJIOTUIECKHX BEIIECTB U | JOCTHXEHHUS. 3HaHWUH MOJTHOE, CHCTEMHOE;
nporeccax " MaTepHallOBIIPOIIECCOB. JOMyCKAIOTCA ~ €AMHUYHBIC
OKpY)KAIOIIEM  MHUDE, Wznoxenne 5 OLIMOKH, CaMOCTOSTEIbHO

HOJY4YEeHHBIX3HAHUN HCTIpaBIIseMbIe npu
OCHOBBIBASICh Ha
HEIMOJHOE, OJHAKO 3TO He cobece10BaHNU

SHAaHWAX O CTPOCHHMH TPENATCTBYET YCBOGHHIO
BCIICCTBA, IPUPOJC MOCJIEAYIOLIEro  MaTepuaia.
XMUMHUYECKOH CBS3M U Homyckarorcst OTJETbHBIE
CBOMCTBax pa3iINyuHbIX CYIECTBCHHBIC OIIMOKH,

KJIAaCCOB  XHUMMYECKHX
2JIEMEHTOB,
COEIMHEHNH, BEILECTB

1 MaTepuajoB

HCIIPABJIEHHbIE C IOMOILBIO
npenojaBaTelis. 3aTpyaHEeHUs
npu (dhopMyIHpOBaHUH
OCHOBHBIX IIOJIOXKEHHM M UX
TIPUMEHEHUH
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Tabmauma 9
Kpurtepun onenuBanuns

Ouenka Kpurepum oneHuBaHus

OIICHKY «OTJHMYHO» 3aCIy)XKUBaeT OOYyYalOIIMiCsA, OCBOMBIIUIN 3HaHUS,

YMEHHs, KOMIIETEHIIMM W TEOPETHUYECKWH MaTepuan 0e3 MpoOeros;

BHITIOJTHUBIIUN BCE 3aJaHUs, MPEeIyCMOTPEHHBIE Y4YeOHBIM IITaHOM Ha

BBICOKOM Ka4€CTBEHHOM YPOBHE; MPAKTHUECKUE HABBIKA MPOPECCHOHAITEHOTO

MIPUMEHEHUS] OCBOSHHBIX 3HaHUH COPMHUPOBAHBI.

CpenHnii ypOBeHb | OLIEHKY «XOPOIIO» 3aCIy)XHUBAeT OOYYAIOIIUICS, MPAKTHYECKH ITOJTHOCTHIO
«4» OCBOMBIIMN 3HAHUS, YMCHHUS, KOMIICTCHIIMM MU TCOPETUUYCCKUU MaTepual,

(xopo110) - 3auTeHO | y4eOHbIC 33JaHMs HE OICHEHBI MAaKCUMAJIBHBIM YHCJIOM 0aJUIOB, B OCHOBHOM

c(hopMHpoBa MPaKTHIECKHE HABBIKH.

Bricokuii ypoBeHb
«5»
(OTINYIHO) - 3aYTEHO

[Toporossrii OLICHKY «Yy/JAOBJIETBOPHUTEJIBHO» 3aCIyKUBACT OOyYarOMIMICS, YaCTHYHO C

YPOBEHB «3» npobenaMyu OCBOMBIIWE 3HAHHSA, YMEHHUS, KOMIIETCHIMH W TEOPETUYECKUU

(ymoBmeTBOpUTENh- | MaTepuai, MHOTHE yueOHbIe 3a/JaHus J1U00 HE BBITOIHUI, TUOO OHU OIICHEHBI

HO) - 3a4TE€HO yuciaoM OaigoB ONM3KMM K MHHHUMAaJIbHOMY, HEKOTOpBIE IPAKTHYECKHE

HaBBIKK HE C(HOPMHUPOBAHEI.
MuHUMaNBHBII OIICHKY «HEYAOBJIECTBOPHUTEIHHO» 3aCITy’KUBAET 00YUaIOIIHIACS, HE OCBOUBIIHN
YPOBEHB «2» 3HAHHA, YMEHUS, KOMIIETEHIINH U TEOPETHUECKUIT MaTepra, yaeOHbIe 3aJaHus
(HEYMOBNETBOPH- | ye pimonHu, MPaKTUYECKUE HABBIKH HE C(HOPMHUPOBAHBI.
TEILHO) — HE
3aYTEHO

6. YYEBHO-METOJMYECKOE OBECIHEYEHME JUCHUITJIIMHBI

6.1 YueOnast iuTepaTypa

6.1.1Tnunka, H. JI. O6mas xumus: yyeOHoe mocodue anst BY3os. -M.: Murerpai-
npecc, 2009. - 728 c.

6.1.2 Koposun, H. B. O6mas xumus: yuebnuk s BY3o0B. —M.: Beicmas mkona,
2000.-558 c.

6.1.3 Xwumwus: yue6nuk / JLU. bnunoB, M.C. I'yreneB, U.JL.Ilepdunosalu np.].—
CIIO. :JIanb, 2001.-480 c.

6.1.4 Makapos, B.®D. OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE peakiuu.
DNEeKTPOXUMHUYECKHE TIpoliecchl: ydeOHoe mnocobue/B.d.Maxkapos, B.JI. KpacHos;
HI'TY.-H.Hosropoz, 2019.-89c.

bubnuoTteunsiii (oHJ YKOMIJIEKTOBaH IMEUYAaTHBIMU HM3JAaHUSAMH W3 pacyeTa He
Menee 0,25 sk3eMIUisipa KaXJI0ro W3 M3IaHUM, YKa3aHHBIX BBIIIE HA KaXI0TO
oOyyJaromerocss W3 4YHCIa JUIl, OJHOBPEMEHHO OCBAMBAIOIIMX COOTBETCTBYIOIIYIO
JTUCIUIUIUHY (MOIYJIB).

6.2. MeToauueckne yKa3aHusl, peKOMEHIAIUH U APyrue MaTepHasbl K 3aHATHAM

6.2.1 Ctpoenue aroma: meron.yka3./ HI'TY um. P. E. Anekceesa; coct.: B. ®@. Maxkapos, 1O. B.

IIpycos - H.Hosropon, 2016. —29 c.

6.2.2 TepMonuHamMHMKa XMMHYECKMX mporeccoB: Metoa.ykas. / HI'TY um. P. E. AnekceeBa;

coct.: Makapos, 1O. B. I[Ipycos, B. JI. Kpacnos - H.Hosropona, 2014. — 34 c.

6.2.3 CKOpOCTh XUMHUYECKUX peakiuil. XuMuueckoe paBHosecue.: meroa.ykas. / HI'TY um. P.

E. Anekceesa; coct.: Makapos, 0. B. IIpycos. - H.Hosropon, 2015. —37 c.

6.2.4 Dnextpoxumusi: Meroa.ykas. /IIIM HI'TY; coct.: B.®.Makapos, 0. B. Ilpycos. -

H.Hosropon, 2008. — 63 c.

6.2.5 CoiicTBa S-ar1eMeHTOB U UX coequHeHuit: metoa.yka3. / HI'TY um. P. E. Anekceena;
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coct.: JI. I'. JlazapeBa, B. ®. Makapos, B. JI. Kpacuos. - H.Hosropog, 2010. — 17 c.

6.2.6 CaoiicTBa P-anemenToB 1 X coeauHeHu: B 3 4., u. 1. P-anementsl VIIuVIrpynn.: meton.
yka3. / HI'TY um. P. E. Anekceesa; cocr.: JI. I'. JIazapesa, B. ®. Maxkapos. - H.Hosropox, 2010.
-23c.

6.2.7 CgoiicTBa P-371eMEHTOB M UX COCIMHECHMI: B 3 4., 4. 2. P-3eMeHThl VIpyNIbl: METO/I.
yka3. / HI'TY um. P. E. AnekceeBa; coct.: JI. I'. JIazapesa, B. ®. Makapos. - H.Hosropox, 2011.
—18c.

6.2.8 CoiictBa P-anemeHTOB U Ux coeauHeHuit: B 3 4., 4. 3. P-anements! IVulllrpynmn.: meto.
yka3. / HI'TY um. P. E. Anekceesa; cocr.: JI. I'. JIazapesa, B. @. Maxkapos. - H.Hosropox, 2011.
—28c.

6.2.9 CsoiictBa d-371€eMEeHTOB M MX coequHeHuii: B 2 4.; 4. 1. d- smements VI, VII, VIlIrpymm.:
meton.yka3z. / HI'TY um. P. E. AnekceeBa; coct.: JI. I'. Jlazapera, B. ®. Maxkapos. -
H.Hosropon, 2014. —37 c.

6.2.10 CpoiictBa d-3jIeMEHTOB M WX COeAMHEHHi: B 2 4.; 4. 2. O- smements |, llrpymm.:
meroa.ykaz. /  HITY um. P. E. Anekceea; coct.: B. ®. Maxkapos, B. JI. KpacHos. -
H.Hosropog, 2017. —24 c.

6.2.11 KommekcHbie coenuHeHus.:meroa.yka3. / JIIM HITY; coct.. B. ®. Makapos,
10.B.IIpycos.-H.Hosropoxa, 2005. — 60 c.

7 NTHOOPMALMOHHOE OBECIIEUEHUE AMCHUITJIMHBI

Y4eOHBIH TpoIece Mo TUCIUILUINHE 00eCIeYeH HEOOXOAMMBIM KOMIUIEKTOM JTUIICH3MOHHOTO U
CBOOOZHO pacHpOCTPAHSEMOr0 MPOrpaMMHOr0 OOECHEeYeHHs, B TOM YHUCIIE OTEYECTBEHHOTO
IIPOM3BOJICTBA (COCTAB MO AUCLMILIMHE orpeneseH B HacTosmel PI1/] u noanexutr oOHOBIEHHIO
IpU HEOOXOIUMOCTH ).

7.1. Ilepeyenb HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Z[I/ICL[I/IHJ'II/IHEI, OTHOCHUTCH K TIpYNIIC OUCHHUIUINH, B paMKaX KOTOPBIX MPCEANOJIaracTcs
HUCITIOJIB30BaHHUC I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHI KaK BCIIOMOTraTeIbHOIO HHCTPYMCHTA.

WudopManinoHHbIe TEXHOJIOTHH MTPUMEHSIFOTCS B CJICTYIOIIUX HAPABICHUSIX: IPU TOJTOTOBKE U
0o(OpMIIEHUH OTYETOB O JaOOPATOPHBIX paboTax, BHIMOTHEHUH 3aJaHUN IS CaMOCTOSTEIbHON
paboTHL.
Tab6muma 10
IlepeyeHb 31eKTPOHHBIX OUOIHOTEYHBIX CHCTEM

Ne HaumenoBanmne 96C Cebuika k 9bC
1 | KOHCYJIBTaHT CTy/ICHTa http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | BupryanpsHas kamwkHast moiaka HTB HI'TY | http://cdot-nntu.ru/snektponnas 6ubimorexa
4 | Uadopmanmonnas cucrema "Exaunoe okno | http://window.edu.ru/
JIOCTyTa K 00pa3oBaTelIbHBIM pecypcam”

7.2. TlepeyeHb JIMIIEH3HOHHOTO M CBOOOJHO PAaCHPOCTPAHSIEMOr0 MPOrPpaMMHOIO
o0ecrneyeHusi, B TOM 4HCJie 0TeYeCTBEHHOr0 NMPOU3BOACTBA, HEOOX0AMMOIO /1JIsl OCBOCHUS
AUCHHIJIMHBI

Tabmuma 11
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IIporpammHoOe obecnieyeHue

Ne | IlporpamMmHoe obecneyeHue, HCMOJIb3yeMoOe B IIporpammHuoe obecneydenne cBOOOTHOTO

n/n YHUBEPCHUTETE HA JOTOBOPHOI1 0CHOBE pacnpocTpaHeHus

1 MicrosoftWindows 10 (moamuckaMSDN | Adobe Acrobat Reader
700593597, nmoamuckaDreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JImmensus Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)

4 KoncynerantlLnroc PTC Mathcad Express

https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX MPO(PECCHOHATBHBIX 023 TaHHBIX M1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmunel?ykazan miepedeHb NPO(ECCHOHANBHBIX 0a3 JTaHHBIX W WHPOPMAIMOHHBIX
CIPaBOYHBIX CUCTEM, K KOTOPBIM obOecrieueH ocTy (yIalleHHbIN TOCTYII).

Tabmuua 12

Hepeqeﬂb COBPEMECHHBIX l'[pO(l)eCC]/IOHaJILHbIX 0a3 JAAHHBIX U I/IH(l)OpMaII]/IOHHI)IX
CIIPpaBOYHBIX CUCTEM

HaunMeHoBaHue npodgeccuoHAIbHO 0a3bl

Hocryn k pecypcy (yAajeHHBbI J0CTYII C

lij‘il JaHHBIX, HH(OPMAIHOHHO-CITPABOYHOM yKa3aHHEM CChUIKH/IOCTYN U3 JIOKATbHOM
CHCTEMBI CeTH YHMBEPCUTETA)
1 2 3
1 baza gqaHHBIX CTaHIAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/qgost

POCCTAHJAPT

/lhome/standarts

[lepeuens mpodeccnoHambHBIX 0a3 JAHHBIX U

2 https://cyberpedia.su/21x47c0.html
MH(OPMAITMOHHBIX CIPABOYHBIX CHCTEM

3 WNuctpymentet u  Beb-pecypchl  ansi BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CripaBouHas MpaBoBast cucreMa Ny

4 JOCTYT U3 JIOKAILHOU CETH
«KoncynprantlLimocy

8. OBPA3OBATEJIBHBIE PECYPCBI U1 MTHBAJIMJIOB U1 JIWL] C OB3

B Tabnunel3yka3zan rmepeueHb 00pa3oOBaTENbHBIX PECYPCOB,

UMEIOIIUX  (OPMBI,

AAIITUPOBAHHBIC K OTPAHUYCHUAM HX 3O0POBbsA, a4 TAKKE CBCACHUA O HAJIWYHUU CIICHUATIBbHBIX
TCXHUYCCKHUX CPCACTB O6y‘IeHI/I${ KOJUICKTUBHOTO U UHANUBUAYAJIbHOI'O IOJIb30BAHUA.

Tabmuma 13

O0pa3zoBaTtenbHbIe pecypchl It HHBATUA0B 1 ann ¢ OB3

Ne | Ilepeuennb 00pa3oBaTeJbHBIX PeCypcoB, CBeeHuUsl 0 HAIMYHU CHEUATBHBIX
NPHUCIOCO0JIEeHHBIX 11 HCMOJIb30BAHUA TeXHUYECKUX CPeACTB 00y4eHust
HHBaTuaaMu U Junamu ¢ OB3 KOJJICKTUBHOI'O M1 MHAMBUAYAJIbHOI0
N0JIb30BaAHMSA
1 | O9bC «KoHCYNbTaHT CTyIEHTa» 03BYYKa KHHT U YBEJIMYCHUE MIpUPTa
3BC «Jabs CIEMATbHOE MOOMIIBHOE TPHJIOKEHHE -
2 CHUHTE3aTOpP Peur, KOTOPBIH BOCIIPOU3BOIUT
TEKCTHl KHUT U MCHIO HaBUTallu{
3 | ©OBC «lOpaiit» BepCHs JUI CIa0OBHISAIINX
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Cormacao denepanbHoMy 3akoHy 00 oOpazoBanuu 273-O3 ot 29.12.2012 r. cT. 79, m.8

"TIpodeccronanbHoe

o0ydeHue U

npogeccuoHaIbHOe

oOpa3oBanue  OOydarOMIUXCS

C

OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSl OCYIIECTBISIOTCS Ha OCHOBE 0Opa3oBaTENbHBIX
IporpaMM, aaNTUPOBAHHBIX NPH HEOOXOIMMOCTH Jisi OOydeHHs yKa3aHHBIX oOydarouiuxcs'.
AOII pazpabatbiBaeTcsi MO KakJ0M HANPaBICHHOCTH MPU HAJMYUU 3asiBICHUN OT O00ydaroumuxcs,
SBIISIOMIMXCS MHBaNIMAaMu win aunaMu ¢ OB3 U u3bsSBUBIIKX jKenaHue 00 00ydeHUH 10 JaHHOMY
TUITy 00pa30BaTEIbHBIX IPOTPAMM.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUEHUE, HEOBXOAMMOE JUIA
OCYIIECTBJIEHMA OBPA3OBATEJIBHOI'O ITPOLIECCA 110 JUCHUIIJIMHE

Y4eOHble ayAUTOPUHUIIS TPOBEACHUS 3aHATHHA MO JUCUUIUIMHE,0CHAIIEHBI 000PYJIOBaHHEM U
TEXHUYECKUMH CPEACTBAMHU OOYyUCHUS.
B tabmuue 14nepeyuncieHsr:

- yueOHbIe ayJUTOPUU JUTsl IPOBEICHUSI YUEOHBIX 3aHITHI, OCHAIICHHBIE 000PYI0BaHHEM
U TEXHUYECKUMU CPEICTBAaMHU OOyUCHHS;
- TOMEIICHUS JUIsI CaMOCTOSATENbHOW pabOThl OOydarolmuXcs, KOTOpPHIE OCHAIECHBI
KOMIBIOTEPHON TEXHHKOM C BO3MOXHOCTBIO MOJKIKOYEHUS K ceth «HHTepHeT» u
obecrieueHreM JO0CTyIa B MEKTPOHHYIO MH(POpMAIMOHHO-00pa3zoBaTenbhuyto cpeny TN

HITY.
Tabmuua 14
OcCHAIEeHHOCTh AYIUTOPHH M MOMEIeHUH JI CAMOCTOATEIbHOM
padoThI o6yuyaomuxcs M0 JUCHUILIMHE
NQ HaumeHnoBanue OCHaIIIEHHOCTBayIH/ITOPI/Iﬁ Hepeqem, JIUIHECH3UOHHOI'0

ayJAUTOPUH U
NoOMeLeHUH IS
CaMoOCTOSAITEJILHOM
padoThl

NOMeUIeHUH ¥ moMeleHu i
JJISI CAMOCTOATEIbHOM
padoThbl

NMPOrpaMMHOro odecneyeHusl.
PexBU3MTHI NOATBEPKAAIOIETO

AOKyMeHTa

1 2201 Aynutopus TUTST
JIEKMOHHBIX 3aHITUI
Hwuxeroponckas o6i1., T.
J3epxxuHCK, yiI.
laitnapa, 1. 49

Komriekt 1eMOHCTPaAIMOHHOTO
o0opymoBaHUS:

IIK, c BBIXOJIOM Ha
MYJIbTUMEAUNHBINA IPOEKTOP, HA
0aze IntelPentium G4560 3.5
I'ru, 4 I'6 O3Y, morutop 20° —
1.

Hwuxeroponckas 00:1., T.
JI3epKuHCK, yiI.
laiimapa, 1. 49

MynbTUMEIUUHBIA  OPOEKTOP
Epson- 1 mr;
Okpan — 1 mrT.

2 1221J1aboparopus JlaGopaTtopHble YCTaHOBKHU
«O6mas U | TIOM3YYEHUIO CTPOEHHUS
HeopraHuyeckast BEIIECTB, NPUPOJIE XUMUYECKOU
XUMUSD) CBSI3U W CBOWCTB Pa3iIHYHBIX

KJIaCCOB
3JICMCHTOB

XHUMHUUYCCKHUX

3 1234
HayuHno-TexHnyeckas
ouommoteka JIITN
HI'TY, cryaenueckuit
YHUTAIbHBIN 3aJI;
Hwuxeroponckas 00:1., T.
J3epxxuHCK, yiI.
laiimapa, 1. 49

KoMmrutekT aeMoHCTpaIoHHOTo
000pYIOBaHHUS:

TIK, C BBIXOJIOM Ha
MYJIbTUMEAUNHBINA IPOEKTOP, HA
0aze IntelPentium G4560 3.5
I'ru, 4 I'6 O3Y, monutop 20’ —
L.

MynbTrMe TUHHBII
Epson- 1 mr;

IIPOEKTOP

* MicrosoftwWindows
(mocraska c I1K)

10  JlomamHss

* LibreOffice 6.1.2.1. (cBoboanoe I10)

* FoxitReader (cBo6omuoe 110);

* 7-zip st Windows (cBobomHoe [10)
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Ne HaumenoBanne OcHaleHHOCTBAYIMTOPHI IlepedyeHpb TULIEH3UOHHOTO

ayIUTOpHUIi U NOMelleHUI U NoMeleHUui NPOrpaMMHOI0 o0ecrnedeHus.
NOMeIeHul As JJISI CAMOCTOSITEJILHOM PeKkBU3NTBI NOATBEPKAAIOIIETO
CaMOCTOSITeJILHOM padoTsI AOKYMEHTa
padoThI
Okpad — | mT.;
Habop y4eOHO-HaTJISTHBIX
nocoouit

1443a  xommsrotepHsrii | [IK mHa 6ase IntelCeleron 2.67 | ¢ Microsoft Windows 7 (mommucka
Knacc - nomemenue mis | I'To, 2 T'6 O3V, monutop Acer | DreamSpark Premium)
CPC, Kypcosoro | 17° —4 mir. * Apache OpenOffice 4.1.8(ceoGoxnoe
MPOEKTUPOBAHUS IIK'  moxkmroueHsl Kk  ceTd | [10);

(BbImONHEHMs KypcoBbiX | «MHTepHET» 1 obecneunBaioT | « Mozilla Firefox(csoGommoe I10);
pabot), Huxeropoackas | moctym B DNIEKTPOHHYIO | o Adobe Acrobat Reader (coGommoe
0011., T. JI3epKHHCK, yi. | HH)OPMAIIOHHO- T10);
laiimapa, n. 49 00pa3oBaTeIbHYIO cpemy
YHHUBEPCHTETA

* 7-zip ms Windows (ceo6oanoe I10);
* Koncynprantl Imroc(I'TL/] Ne
0332100025418000079 ot 21.12.2018);

10. METOJWYECKHE PEKOMEHJIALIUU OBYYAIOLIMMCSIIIO OCBOEHUIO
JIACLIUTUIMHBI

10.1. OOmme MeToAMYECKHE PEKOMEHIAUMHU AJs OO0yYalOLIUXCS IO OCBOEHUIO
AUCHUILINHBI, 00pa30BaTe/IbHbIE TEXHOJIOTHH

JucuumniuHa  peanu3yercs IMOCPEACTBOM  MPOBENEHUS  KOHTAaKTHOW  paboThl €
00yJaronMMHUCS(BKIIIOYasl MPOBEICHNUE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH), CaMOCTOSTEIbHON
paboThl 00yYaIOIIUXCS U TPOMEKYTOUYHOM aTTecTaIiy.

KonraktHas paboTa: aynuTOpHAas, BHEAYAUTOPHAs, a TAK)KE MPOBOAUTHCS B DJIEKTPOHHOU
MH(pOPMaLMOHHO-00pa30BaTeNbHOI cpene yHuBepcutera (nainee - SMOC).

[lpenoaBanre  TUCHMIUIMHBI  BEIETCS C  NPUMEHEHHEM  CIEAYIOUIMX  BHJOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

- OaJUTBHO-PEUTHHTOBAS TEXHOJIOTHSI OLICHUBAHMS;

- TeKYIIIUI KOHTPOJIb 3HAaHUH B (hOpME TECTUPOBAHUS.

[lpn mpenomaBaHuM TUCHUTUTMHBI«OOMAs W HEOPraHWYECKas XUMHS», HCIOIB3YIOTCS
COBPEMEHHBIE  00pa30BaTeNbHBIE TEXHOJOTHMH, TIO3BOJISIONINE  TIOBBICHTH  AaKTHBHOCTB
o0yyaroImuxcs Mpu OCBOGHUM MaTepuaia Kypca M Mpe0CTaBUTh UM BO3MOXKHOCTh 3(PPEKTUBHO
peaan30BaTh 4achl CAMOCTOSATEIbHOM PabOTHI.

Bech nexumoHHBIH MaTepuan Kypca CONPOBOXAAETCS KOMIBIOTEPHBIMHU MTPE3EHTALMSAMH,
B KOTOpBIX HAMIAJHO MNPENOJHOCATCS MaTepual pasIMYHbIX pa3[esioB Kypca, YTO  JaeT
BO3MOXHOCTh OOCYAUTH MaTepuai ¢ 00ydyarolIUMUCS BO BpeMs YTEHUs JIEKIIMHA, aKTUBUPOBATh
UX JESITEIbHOCTh IPU OCBOCHUH MaTepHala.

Ha nekmusix, m1a0OpaTOpHBIX 3aHATHAX PEATU3YIOTCS HMHTEPAaKTUBHBIC TEXHOJIOTHH,
NPUBETCTBYIOTCS BOIPOCHl M OOCYKIEHHS, MCIIOIB3YyeTCsS JIMYHOCTHO-OPHEHTHUPOBAHHBIN
MIOJIXO/1, TEXHOJIOTHSI paOOTHl B MAJIBIX TPYIIIAX, YTO MO3BOJSIET 00YUYArOIIUMCS MPOSBUTH Ce04,
MOJYYUTh HABBIKM CAaMOCTOSATENBHOTO M3Y4YEHHs MaTepHaja, BBIPOBHITH YpOBEHb 3HAHUH B
rpynmre.

Bce Bompochl, BO3HMKIIHE IPH CaMOCTOSATENLHOW paboTe Haj JOMAIIHUM 3a/1aHUEM
MoAPOOHO pa3duparoTcs Ha Ja0OPATOPHBIX 3aHATHIX U JeKIHsIX. [[poBOASTCS WHANBHTyaTbHBIC
U TPYIIOBBIE KOHCYJbTALIMM C HCHOJIB30BAaHHEM KaK BCTped C OOydYaloUMMHCS, TaK H
COBPEMEHHBIX HH(OPMAITHOHHBIX TEXHOJIOTHH (JICKTPOHHAS T10YTa).
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WMHnnunpyercss akTUBHOCTb OOYYarOLIMXCsl, MOOLIPSAETCs 3aJaHue JII0ObIX BOMPOCOB IO
MaTtepuaily, MpaKTHKYeTCs HWHAMBUAYaJbHBI OTBET Ha BONPOCH  OOydaromierocs,
PEKOMEH/YIOTCSI METO/IbI YCIIEIIHOTO CAMOCTOSITEJIbHOTO YCBOECHHUSI MaTepualla B 3aBUCUMOCTHU
OT YpOBHS ero 0a30BOW NOATOTOBKH.

JUis OLleHKM 3HAaHUM, YMEHHMH, HaBBIKOB U YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
npUMeHseTCs OaJUTbHO-PEUTUHTOBAs CHCTEMa KOHTPOJIS U OLIEHKU yCIIEBAEMOCTH 00YYarOIuXCs
B IIPOLIECCE TEKYILEro KOHTPOJISL.

[TpomexxyTouHasi arTecTanusi MPOBOAUTCS B (opMe SK3aMEHAC YYETOM TEeKYIIeH
yCIIEBAEMOCTH.

PesyabraT 00ydyeHus cunraercss c)OPpMHPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJEpKaHUE Kypca OCBOGHO MOJHOCThIO. Ilpum ycTHBIX coOecenoBaHUsX
0o0yyaroluiics UCYEPIBIBAIOIIE, MOCIEI0BATEIbHO, YETKO M JIOTUYECKH H3JIaraeT y4deOHbIN
MaTepHual; CBOOOJHO CIpaBiIAe€TCS € 3ajJjadyaMH, BOINPOCAMU M JIPYTMMH BHJAMH 3aJaHHM,
UCTIONIB3YeT B OTBETE JONOJHHUTENbHBIM MaTepuai. Bce mpemycMorpenHble paboueil yueOHOM
OpOrpaMMOIl 3aJlaHusl BBINOJIHEHbl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpPeOOBaHUIMH,
oOyvaromuiicss  cmocoOeH  aHAIM3MPOBAaTh  MOJYYCHHBIE  PE3yJNbTaThbl,  MPOSBISET
CaMOCTOSITENIbHOCTh IPU BBIOJHEHUHN 3aaHUH.

PesynbraTr 00y4eHusi cuutaerci c(POpMHPOBAHHBIM Ha NMOPOTrOBOM YPOBHeE, €CIU
TEOPETUYECKOE COJAEp)KaHUE Kypca B OCHOBHOM oOcBoeHO. [Ipu ycTHBIX cobeceqoBaHUsAX
oOyyaromuiicss OcaeA0BaTeNbHO U3JIaraeT y4yeOHbI MaTepuall; Mpu 3aTPyAHEHUSX CIOCOOEH
1I0CJI€ HaBOJALIMX BOIMPOCOB MPOJOJIKHUTH 00CYKIEHHE, CIIPABISIETCS € 3ajauaMy, BOIPOCAMHU U
JIPYTUMH BHJIAMH 3a/IaHUH, TPeOYIOMMX MPUMEHEHHUS 3HAHMIA; BCE TPEAyCMOTPEHHBIE pabode
yueOHOI mporpaMMoii 3a1aHus BBIIIOJIHEHB! B COOTBETCTBUM C YCTAHOBJICHHBIMU TPEOOBAaHUSIMH,
oOyyaromuiicsi  cmocoOeH  aHAIM3WPOBaTh  MOJYYCHHBIE  PE3yJIbTaThl;  IMPOSBISET
CaMOCTOSITENIbHOCTh TP BBIIOJHEHUH 331aHUI

PesyibraT 00ydeHusi cuuraercsi HecOpMHMPOBAHHBIM, €CIM OOydalrIIMHCA NpU
BBINOJIHEHUM 3aJaHUi HE JIEMOHCTPUPYET 3HAHUH y4eOHOro marepuaia, JOIyCKaeT OLIMOKH,
HEYBEPEHHO, C OOJBIIMMM 3aTPYAHEHUSIMU BBINOJHSAET 3aJaHUs, HE JIEMOHCTPUPYET
HEOOXOIMMBIX YMEHMH, KaueCTBO BBIMOJIHEHHBIX 33JaHU HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSAM, KaueCTBO HX BBIIOJHEHUS OLEHEHO YMCIOM OajIOB HIDKE TPEX IO OLEHOYHOU
CUCTEME, YTO COOTBETCTBYET AONOPOrOBOMY YPOBHIO.

10.2. MeToauuyeckue YKazaHusd 1Jisd 3aHSATHH JIEKIIMOHHOI0 THIIA

JlekIMOHHBIN KypcC MpEeANnoaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJlaHa. B Xoje JEKIIMOHHBIX 3aHSATHUN pPACKPBIBAIOTCS 0a30BbIE BOIMPOCHI B
paMKax KakJI0¥ TeMbl TUCHUIUIMHEI (Tabmuia S u 6). O003HAYAIOTCSI KIIFOUEBHIE ACTIEKTHI TEM, a
TaKKe JeJaroTCsA aKIeHThl Ha HaumOoJee CII0KHBIE W BaXKHBIE TIOJOXKECHUS H3y4aeMOro
MaTepuana. MarepHualbl JEKIHI SBISIOTCS OMOPHOM OCHOBOM /7Sl MOATOTOBKH O0YyYaIONINXCcs K
MPaKTUYECKUM 3aHATHUIM / JTabOpaTOpHBIM paboTaM U BBITIOJHEHUS 3aJJaHUN CaMOCTOSTEIbHON
paboThl, a TakKe K MEpPONPUATHUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXYTOUHOU
aTTEeCTaIUU 110 TUCIHUIIINHE.

10.3. MeTtoauyeckue yKa3aHWsi MO OCBOEHHMIO JMCUHMUIIMHBI HAa J1a00pPaTOPHBIX
padorax

[ToarotoBky Kk Kaxaoi nabopaTopHoi pabOoTe o0OydaroLMiics JJOJDKEH HayaTh C
O3HAKOMJICHHS C IUJJAaHOM 3aHSTHS, KOTOPBIM OTpakaeT cojepKaHhe MPeaoKEeHHOW TEeMBbl.
Kaxnas BeimomHeHHas: paboTa ¢ 0pOPMIICHHBIM OTUETOM TOAJICKUT 3alUTe Y MPEroaaBaTels.

[Tpu onieHMBaHUM J1TaOOPATOPHBIX PaOOT YUUTHIBAETCS ClIEAYIOIIEe:

- Ka4yeCTBO BBIMOJIHEHUS JKCIEPUMEHTAIBHO-TIPAKTUUYECKOM YacTH pabOThl U CTENEHb
COOTBETCTBUS Pe3yIbTaTOB PaOOTHI 33JaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(OopMIIEHUS OTYEeTa 110 padoTe;
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- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPH 3aLTUTE PaOOTHI.

10.4. MeToauuyeckue yKa3aHusi 0 OCBOEHHMI0 JTUCIHMILUIMHBI HA 3aHATHAX CEMUHAPCKOIrO
THIIA

[IpakTuyeckue (CEMUHApPCKUE) 3aHATHS MPEICTABISIOT COOOHM JeTanu3aluio JICKIIMOHHOTO
TEOPETUYECKOr0 MaTepuaia, MPOBOMITCS B IENSIX 3aKpPEIUICHUS Kypca U OXBaTBHIBAIOT BCE
OCHOBHbIE paznenbl. OCHOBHOH (OpMOW TPOBENCHUS NPAKTUYCCKUX 3aHSATHH SIBISETCS
peleHue 3aay.
[TpakTrueckue (CEeMUHAPCKHUE) 3aHATHS 00YUaIOMUXCs 00SCIIeYnBaIOT:

- POBEPKY M YTOUHEHUE 3HAHUH, MOJIYICHHBIX Ha JICKIIHSIX;

- TIOJIBE/ICHUE WTOTOB 3aHATHHA TIO0 PEHTHHIOBOW CHCTEME, COIJIACHO TEXHOJIOTHMYECKOU

KapTe TUCIUTUIUHEI.

10.5. Meroanueckue yKa3aHusi 0 CAMOCTOSAITEIbHOM padoTe 00yYarOIuXcsi

CamocTrosTenbHas pabora oOecneuyrBaeT MOATOTOBKY OOydaroluxcs K ayJUTOPHBIM
3aHATUSAM U MEPONPUATHUSAM TEKYILEro KOHTPOJIS U MPOMEXYTOUYHON aTTeCTalluy M0 U3y4yaeMoi
JUCLUIUIMHE. Pe3ynbTaTel 3TOM MOATOTOBKH MPOSIBISIOTCS B aKTMBHOCTH OOydaroLIMXCsl Ha
3aHATUSAX M B Ka4eCTBE BBIIOJHEHHBIX 3a/1aHUI U CaMOCTOATENIbHOW paboThl U Ipyrux (hopm
TEKYIIEro KOHTPOJIS.

[Tpy BbIMONHEHUM 3aaHUMl ISl CAaMOCTOSITEILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepUaIOB JIEKIMM II0 KaXJOM NPOHMJAECHHOM TeMe, a TaKKe H3y4YEHHE DPEKOMEHIYEMOMU
JUTEpaTypsl, IpeAcTaBiIeHHoM B Pa3znene 6.

B mporecce camocTodTenbHON pabOTHl IPU U3YyYSHUH TUCHUTUTMHBIOOYYAFOIIUECS MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AyJAUTOPHUIX IJI CAMOCTOSTENILHOW PaboTh
(rabmuma  15). B aymuropumsax UMeeTcss  JIOCTyn  4epe3  MH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTb «ITHTepHET» K 3JIEKTPOHHON MH()OPMaIMOHHO-00pa30BaTeIbHOM
cpene ynuBepcutera (OMOC) wu osnexkrponHoit Oubmmoreunoit cucreme (ObC), tme B
AJIEKTPOHHOM BHJIE PACIOJNIATalOTCsl yuyeOHble M y4yeOHO-METOJUYECKHuEe MaTepHualibl, KOTOphIE
MOTYT OBITh UCIIOJIb30BAHBI JIIsl CAMOCTOSATEIBHON Pa0OTHI PU U3YUEHUN AUCIUILIIUHBIL.

s oOywaromuxcs Mo 3a04HOM (opme oOyuyeHMs camMOCTOsATENbHAs paboTa sBIAETCS
OCHOBHBIM BHJIOM YYEOHOH /1€ATEIbHOCTH.

10.6. Mertoanueckue yKa3aHusl Uil BHINOJTHEHUSIKOHTPOJIBHOH PadoTHIOOYUYAIOIIUMHUCH
3204HOH (popMbI
[Tpu BBINOJIHEHNU KOHTPOJIBHON paboThl pEKOMEHIyeTCsl MPOpadOTKa MaTEPUAJIOB JIEKIUI
10 TeMaM, a TaK)K€ U3y4EHHE PEKOMEHIyeMOH JINTEPATyphbl, IpeAcTaBieHHON B Pa3nene 6.
BeInonHeHne KOHTPOJIBHOM pabOThl CIOCOOCTBYET JIyUIIEMY OCBOCHHUIO OOYYarOIUMHCS
yueOHOro Marepuana, opMHUpYeT NPAKTUUYECKUH ONBIT M YMEHHUS 10 U3y4yaeMOoi TUCIMITIHHE.

11. OHEHOYHBIE CPEACTBA JIs1 KOHTPOJIA OCBOEHUA JUCHUITIJIMHBI

11.1. TunoBble KOHTPOJbHBIE 3aJaHUSl WJIN WHbIE MATEPHAJIbI, HEOOX0AUMBIE JIf
OLlCHKH 3HAHMH, YMEHHWiIl, HABHLIKOB M (WIH) ONBITA B XOA€ TeKYLero KOHTPOJSs
yCIeBaeMoCTH

Jns  Texkymiero - KOHTPOJISL 3HAHUW oOydaromuxcs [0 JUCHUIUIMHE — MPOBOJIUTCS
KOMILJICKCHAsI OLICHKA 3HAHM, BKIIOYAIOIIas

- IpoBeJIeHUE Tab0PaTOPHBIX PadoT;

- TECTUPOBAHUE HA CaliTe MPEIOoIaBaTes 110 Pa3IMYHBIM pa3zeiaM Kypca

- IPOBEJIEHNE KOHTPOJIbHBIX Pa0OT sl 00yUaroIIMXCsl 3a09HON (POPMBI;

- BBIMOJIHEHUE 3aJIJaHUH U1l CAMOCTOSITETIbHON pabOThI IS 00Y4aIOUUXCsl OYHON (OPMBI;
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11.1.1. TunoBble 3axaHusi AJis1 JIaOOPATOPHBIX PadoT
TunoBble 3amaHus AJs 1a00paTOPHBIX PabOT MPUBEIACHBI B METOJUYECKUX YKA3aHUSAX TI0
MIPOBEICHUIO J1a00paTOPHBIX PaboT.

11.1.2. TunoBbIe TECTOBbIE 3aJaHUA

Ilpumepvr mecmoevix 3adanuit 1O JUCUUIUIMHE (OLIEHOYHBIE CPEJICTBA B IIOJHOM
o0Bbeme xpaHsTcs Ha Kadenpe « XMMHUUECKHE U MTUIIEBbIEC TEXHOJIOTUN):
1. Cucrembl, KOTOpbIE HE OOMEHHMBAIOTCS C OKPY’KAIOLIEH Cpeloil HU BEIECTBOM, HU YHEPTUei
HA3bIBAIOTCS:
1) 3aKkpbITHIMU
2) OTKPBITBIMH
3) U30IUPOBAHHBIMU
4) craHAapTHBIMU
5)1u3
2. B xumnueckoii peakiuun AH<O AS<O0. JlaHHBIH MpoOIIeCC BO3MOXKEH, €CIIN:
)| AH | <] TAS |
2) |AH|>| TAS]|
3) AG>0
4)1u3
5)2u3
3. Ilpu kakux ycnoBusix Moxet mporekats peakius 2NO(T)+02(r)=2NO2(r), AH<0?
1) HU npU KaKuX;
2) mpu BBICOKUX TEMIIEPATYpPaX;
3) npu HU3KHUX TeMIepaTypax;
4) pu BHICOKOM JIaBJICHHH,
5) npu 100BIX.
4. Yemy paBHO U3MEHEHUE BHYTpEeHHEH sHeprun nporecca (k/x) npu temneparype 1000K
C3Hg)+502(r=3CO2r)+4H20 1) AHOX,p,Z -2044,7 x]Ix
1) -2044,7
2) -2036,39
3) -1022,35
4) -2053,01
5) -1026,51
5. s peakumn CeHe(x)+3Ho(r)=CeH12(5x) (AH°=-205 x]Ik) ompenenuth, CKOJIbKO Ternia (B
k/[X) BBLAETUTCS, €CIIM B peakiMM yyacTByeT 1T 6eH3ona?
1) 2,67;
2) 205;
3) 9,15;
4) 321,4;
5) 306,6.
6. IIlpumepoM TEpMOIMHAMUYECKUX (PYHKIUI SBISIOTCS:
1) Temnepatypa, 1aBiIcHHE
2) HTaJIBIINU, TEMIIEpATYypa
3) sHTpoOMUS, TEMIEpaTypa
4) sHTaANBNHNS, SHTPOIHS
5) BHYTpEHHSSl DHEPIHs, TaBJICHHUE
7. 3acuér Kakoro QaxTopa BO3MOXHO CaMOIPOM3BOJBHOE IMPOTEKAaHHE Mpolecca B MPSIMOM
HanpasieHun: CaCO3)=CaO)+CO2»AH>0
1) PHTaNBNUIHHOTO, IPU BBICOKOW TEMIIEPATYPE
2) SHTPONUITHOTO, IPU HU3KOW TeMIepaType
3) mpoliecc He BO3MOKEH
4) SHTpONUITHOTO, TPUBBICOKOW TeMIEpaType
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5) SHTANBIUHHOTO, IPU HU3KOH TEMIIEpaType

8. Bosmoxken ymm mpsmoit mporecc mpu a)298K m 0)1000K B XMMHYECKOW peakiuH, TJIe
AHY% , = -305x/Ix  AS%, = -474 JIx/K.

1) a) 1a 6) na

2) a) na 0) HeT

3) a) Het 0) na

4) a) et 0) HeT

5) npsiMo#i Tipotiecc BO3MOXKEH pU aOCOIIOTHO JIF000H TeMIieparype
9. Kakoe u3 npuBeICHHBIX HIKE COCTUHEHUS Han0oJiee YCTOMYNBO?
1)CaOAG°=-604,2 xIx/Mou1b;

2)CO2AG°=-394,38 x/]x/Moib;

3)FeOAG°=-244,35 k]I/Moib;

4MgO  AG°=-569,6k/]x/Moib;
5)Al,03AG°=-1576,4xJI:x/M0ib

10. [TouemysnuTpomnus TiIOMeHbIe, ueMdHTpoIUs I 1027
1)suaTanenus Ti02 MeHbIinesHTATBIHN T 10;

2)aneprusil u66caTiOz menbmesnepruul n66caTiO;
3)crpoenuneTiOz00meecnoxtoe, ueM crpoeHue TiO;

4) ctpoenne TiO2 MeHee cliokHOE, yeM crpoeHue Ti0;

5) HeT BEpHOTrO OTBETA.

11.1.3. TunoBble 3aJaHUA 1JI51 KOHTPOJIbHON PadoTHLIOOYyUYAIOIIMXCS 3204HOH GopMbI
00yueHus
1. Kak pearupytot conu meau (II) ¢ BogubiM pacTBopoM ammuaka: a) npu uzositke Cu2+; 0) npu
n30bITKe aMMuaka? HanucaTs ypaBHEHUS peakLui.
2. KakoB coctas coequHeHus, oopazytomerocs npu kunsueHuu CuCl2 ¢ MeaHbIMU CTPY’KKaMu B
coJisiHO-KkuciompacTBope? Kakoe coequHeHHe BbINaAaeT U3 pacTBOpa mocie pa30aBiIeHMs €ro
Bosoif? Kak Bemer cebst oOpa3oBaBIIMICS OCAJOK MO OTHOIIEHHIO K KOHIIEHTPUPOBAHHBIM
pactBopam: a) HCI; 6) NH3? HanmcaTth ypaBHEHHS peakIuii.
3. HccnenoBaHus NOKa3bIBAIOT, 4yTO KoMmruiekcel 3omoTa (III) auaMarHUTHEI W MMEOT
IJIOCKOKBaipaTHOE cTpoeHue. OOBSICHUTE ITH SKCTIEPUMEHTAIIbHBIE (PAKTHI.
4. Hanummre ypaBHeHHs peakuuit rujnponusa AuCl3, Bzaumoneiicteust Au203 u Au(OH)3 ¢
KUCJIOTaMU M IIEJI0OYaMH, B3aUMOJECHCTBUS TPUTaIMIOB 30J0Ta C TaJUAAMU IIEJOYHBIX
METAJIJIOB.
5.Kakoii BbIBOJ MOXHO cjenath o Tepmuueckod ycroiumBoct DHal m 220 Ha ocHoBaHHM
AGoOp. 3TUX coenTMHEHU?
6.byayt 51 mpoTekaTh OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE IPOILECCHl IMPH J00aBIEHUU K
noakucieHHsiM pactBopam cosei Cu (II) pactsopos KC1, KBr, KJ?
7.IlpuBeauTte mpUMepHI MPOLIECCOB, MTPU KOTOPbIX 00pa3ytoTcs akBakoMmiekcsl Cu (II).
8. KommiekcooopaszoBarenu Cu+, Ag+, Aut mnpu HEBHICOKOW KOHIICHTPALMU JIUTAHIOB B
pacTBOpe uHalle BCEro HMMEIOT KOOPJIMHAIMOHHOE YHUCIO 2 W 0o0pa3yroT HMOHBI JHUHEHHOIo
cTpoenust. [Ipu 00mbII0i KOHIIEHTpALKMHY JIMTaHJ0B KOOPAWHAIIMOHHOE YUCIIO BO3pacTaeT 10 3, u
MOHBI NPHUOOPETAIOT TPEYrojibHOEe cTpoeHue. ONUIINTE BO3MOXHBIE U3MEHEHHS AJIEKTPOHHOIO
CTPOEHHUSI YKa3aHHBIX KOMIUIEKCOOOpa3oBaTeNeil MpH yBENTUYEHUH KOHIEHTPAlUU JIMTaHIOB B
pacTBope.
9. K pactBopy MeqHOro Kymnopoca INPHIMBAIOT PAacTBOP COJSIHOW Kucio-Tel. IIpenckaxkunre
U3MEHEHHUs, KOTOpble MPOTEKaloT B pacTBope. Hamummre ypaBHEHUS COOTBETCTBYIOIIHMX
peaKuuu.
10. Hanummre ypaBHeHUs B3auMHBIX niepexo10B noHOB [Cu(H20)6]2+ u [Cu(OH 4]2-.
11. OObsicHUTE NMPUYMHY PACTBOPEHHs cepedpa B pacTBOpe IMAHUAA KU B HPUCYTCTBUH
kucaoposia. CocraBbTe ypaBHEHUE PEAKIIHH.
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12. CocTaBbTe ypaBHEHHS PEAKIIMH, JESKAIUX B OCHOBE IMOIYUYEHHUS «CEPEOPSHOTO 3epKayiay,
€CJIM B KAUECTBE MCXOHBIX MTPOIYKTOB B3SATh HUTPAT cepedpa, paCTBOp aMMHUAKa U TIIOKO3Y.

13. Kakoe KOIMYeCTBO M Kakasi Macca MeIU COAEPKHUTCS B MaJlaXMUTOBOHM IIKATYJIKE Maccou
0,663 Kr npu yclIOBUU, YTO OHA U3TOTOBJIEHA U3 YMCTOTOMAJIaXUTa, HE COACPIKAIIETO TpUMeceit?

11.1.4. TunoBbie 3agaHUSAAIST CAMOCTOSTEIbHOMI padoTHIO0yHAIOIIUXCH OYHOM
(hopmbI 00yueHust

1. Hanumure TepMOXUMUYECKOE YPaBHEHHE, COOTBETCTBYIOIIeeTaOIMNUHOMY 3HaueHuto (AH°
06p) NH3. Ckonbko Teruia BBIACIUTCS, €ClId Bpe3yJibTaTe peakiuuu oopazyercs 2 mosib NH3?

2. Hanmumyre TepMOXUMHUYECKOE YpaBHEHHE, COOTBETCTBYIOIIEETa0IMYHOMY 3HaUeHUIO (AH°
06p) H20. Cxonbko Teruia BeiaenuTcs npuodpazosanuu 1 kr H20(x)?

3. Hanumure TepMOXUMHUYECKOE YpaBHEHHE, COOTBETCTBYIONIeETaOINUHOMY 3HaueHuto (AH®
06p) CH30OH. Ckoubko Teria BeIACIUTCS, ecaumnpopearupyet 1 r Bogopoaa?

4. Harummre TepMOXMMHUYECKOE YpaBHEHHE, COOTBETCTBYIOIIEETa0IMYHOMY 3HaYeHUIO (AH°
06p) Cr203. CkoyIbKO XpoMa OKHCIUIIOCH, €CIIH Bpe3yibTaTe peakuuu Boeiaenuiaoch 11,4 kJx
tera’?

5. Hanmmmmre TepMOXMMUYECKOE YpaBHEHHE, COOTBETCTBYIOIIEETA0INIHOMY 3HaYeHUIO (AH®
06p) CH3 COOH. Kakoii 06beM KHciopo/a MnoiieaHa OKUCIeHHe, eciu Boiaenuiock 87,38 kJx
teria?

6. Hanumure TepMOXUMHUYECKOE ypaBHEHHE, COOTBETCTBYIONIeeTaOINUHOMY 3HaueHuto (AH®
crop) C6H6. CkonbKo Teria BbIICIUTCS, €M BpEeaKIMi y4acTByeT 8 r kucinopoaa? OTBeT 1aTh
Ha OCHOBaHMH pacyera cucrosib3oBanueM (AH°00p) peareHTosB.

7. PaBHoBecue B rereporeHHoii cucreme C(rpadut) + 2 Cl2(r) ==CCl4(r) ycTaHOBHIOCH TpH
CIIEIYIOIMX KOHIIGHTpaMsIX pearupyrommxseniects (monw/n): [CI2] = 0,8; [CCl4] = 0,3.
Paccunrtarh Ha4aTbHYIOKOHIICHTPAIMIO XJIopa. B KakoM HampaBlIeHUN CMECTUTCSI paBHOBECHUE B
JAHHOW CUCTEME IPHU YBEIUYCHUH JTaBJICHUS?

8. PaBHoBecue B rTomoreHHoit cucreme N2(r)+ 3 H2(r)= 2 NH3(r)ycraHoBWIOCH MpH
clenyomux KoHeHTpanusx (Moaw/n): [N2] = 11; [H2] = 2;[NH3] = 3 . BeluuciauTh KOHCTaHTY
paBHOBECHSI U MCXOJIHbIE KOHIICHTpAI[MMAa30Ta M BOAOPOJa. B KakoM HalpaBlI€HUU CMECTUTCS
paBHOBECHE JJAHHOWPEAKIINY TIPH YBEITMUCHUH JTABJICHHS ?

9. PaBHoBecue B romorenHoi cuctreMe4HCl(r)+O2(r)=2H20(r)+Cl2(r) ycTaHOBHIOCH MpH
cienyromuxkonuentpanusax (monw/n ): [HCI] =0,25; [02] =0,3; [H20] =0,2; [CI12] =0,2.
BeruncnuTh KOHCTaHTy paBHOBecuss W ucxonHble koHueHTpammu HClI u O2. Bxakom
HAIPaBIICHUU CMECTUTCS PABHOBECHE B JITAHHON CHCTEME IPUYMEHBIIICHUN OOIIETO JTABJICHHS ?
10. Koncranta paBHoBecus peakiuu H2 (r) + 12 (r) = 2HI (1), AH° ==51,8 x/Ix, Kc = 50.
PaBHOBecHBIE KOHIIEHTpallMK BOJOPOAA M Hoja (MOJb/JI)COOTBETCTBEHHO COCTaBISIIOT 1 u 6.
Paccuntare  HayanmpHble ~ KOHIIEHTpAlMMBOAOpOJa M Hoja. Kakue (bakTopbI
OyayTCIIOCOOCTBOBATh YBEIMYCHUIOPABHOBECHON KOHIIEHTPAIIH MTPOAYKTA PEAKIIH?

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSI HJIU WHbIE MATEPHAJIbI, HEOOXOAUMBIE IS OLEHKH
3HAHMIi, yMEHUIl, HABBIKOB U (WJIN) ONBITA B X0/l€ MPOMEKYTOYHONH ATTeCTALMH 1O
JUCIHUILINHE

1. Kakas u3 cjenyomux MoJIeKyJ He HMeeT MUPAMHAAJIBLHYI0 CTPYKTYpY?
1. BH3 2. PH3 3.SbHs 4.AsH3 5. NH3

2. Kakas wu3 ciaeaylomux MOJIeKyJ (MM HOHOB) He HMeeT CTPYKTYPbl ILIOCKOIO
TpeyrojbHuKa?

1. B(OH)3 2. InCl3 3.S03 4.BeCls 5.PCl3
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3. G-CBSA3b MOXKET 00Pa30BHIBATHLCS NPH MEPEKPLIBAHAH
1. s-s op6uTaneii
2. s-p opbuTaneii
3. p-popbuTanei
4. BO BCeX yKa3aHHBIX CITydasx
5. HU B OJIHOM U3 YKa3aHHBIX CIIy4aeB

4. ATOMBI B MOJIEKY/JaX OOBIYHO HMMEKWT C- M T- cBfA3W. B oOpa3zoBanmu 7-cBsizeit
YYACTBYIOT 4allle BCero

1. s-s 2. s-p 3. p-p 4. p-d 5. s-d

6.1u2 7.2u3 8. 3u4

5. Moaexkyaspuble opoutamu (kak u AQ) Moryr ObIThb BbIpOkAeHHbIMH. Kakmue
YTBep:KIeHHsI BEPHbI B OTHOILIEHUHU BbHIPOKAEHHBIXOPOUTAJIEH?

1. Onu sHEpreTu4ecKy SKBUBAIECHTHBI

2. OHHu He 00J1aJIal0T SHEPTHEH

3. OHU TPECTABISIOT U3 ce0sl HE YNCThIC, a THOPUTHBIC OpOUTAIIN
4, Tu?2 5.1u3 6. 2u3

6. C kaKkoii cTpyKTypoii accouuupyercs SP°-d ruépuausanusi aTOMHBLIXOPOUTAIEH?
1. Ilnockuit kBaapar
2. Ilnockuii TpeyroabHUK
3. Okra’ap
4. Terparap
5. TpuronanbHas Ounupamua

7. Kakasi M3 cjieqylonux MoJieKyJ He iMeeT JIMHENHYI0 CTPYKTYpY?
2. BeCly 2. ICl 3. HF 4. PH3 5. CO;

8. IossipusyemocTh MOHOB B psinax a) Li* ;Na*; K*; Rb*; Cs*u 6) F; Cl; Br ;I
1. B a) yBenmnuuBaercs, B 0) yMeHbIIaeTCA
2. B a) yBeIMUYUBAeTCs, B 0) yMEHbIIAeTCs
3. B 000MX yBETUYHNBACTCS
4. B 000UX yMEHBIIAETCS
5. B 000X HE U3MEHSETCS

9. Ha aromax, CBfI3aHHBIX NOJISIPHOH CBA3bI0 NOSIBJSIETCS JJIEKTPUYECKHH 3apsn,
Ha3bIBaeMblil 3¢ (pexTUBHBIM 3apaaoM. BeqnunHa 3TOro 3apsiga onpeaesiercs

1. TIpOoYHOCTBIO CBSI3M M@Ky aTOMaMH B MOJICKYJIe

2. Accumerpueil pacripeienieHus 3JIeKTPOHHOM MIIOTHOCTH B MOJIEKYJIe

3. Pa3HOCTBIO 3apsia aTOMHBIX sIIep

4. BenuunHOHN MONApHU3YIOLIEH ciocOOHOCTH aTOMOB

5. CooTHONIEHUEM TTOJISIPU3YIONIETO ACHCTBUS OJHOTO aTOMAa U TIOJSIPU3YEMOCTH APYTOTO

10. Kakue u3 nepeyucjJeHHBIX CBOMCTB XapaKTepPU3yIOT aTOMHYIO peleTKy?
1. TBeppoctp 2. IlnactuyHocTh 3. BbicOokasi TeMnepaTypa njiaBjieHHsA
4. DIeKTPONPOBOIHOCTDH M TEIJIONPOBOIHOCTH
1.1n3
2. Bce nepeuncieHHbIe CBOWCTBA
3.2u4
4.1u2
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5.1u4
11. B oTHOIIEeHNH HEPTUH BOJOPOJAHON CBSI3H NPAaBeIJIUBO YTBEpKIeHHE

1. oHa MeHbIIIE SHEPTUU KOBAJIEHTHOM CBSI3U

2.0Ha 0oJIbIIe YPHEPTUU BaH]IEPBAAIbCOBA B3aUMOICUCTBUS

3. oHa OOJIbLIIE SHEPTUU KOBAJICHTHOM CBSI3U

4.1u2

5.0Ha MEHbIIIE SHEPTUU BaHepBaaIbCOBa B3aUMOICHCTBUS
12. CBsi3b B MOJIEKYJI€ MOXKET OCYIIEeCTBIATHCS MyTeM NMePeKPbIBAHUS OTHOJIEKTPOHHBIX
opoOuTajieli B3aMMOJEHCTBYWIIMX AaTOMOB. JTO - JBYX3JIEKTPOHHbIEIBYXIIEHTPOBbIE
JIOKAJIM30BaHHbIe cBs3U. Helokanu3oBaHHbIE JKe CBA3H

1. yncras G-cBA3b

2. rubpuaHas Sp - CBsI3b

3. ruOpuaHas CBA3b, BUIOU3MEHEHHAs HEMOeJIEHHOM mapoi

4. m-CcBs3b C ydyacTUeM 3-X uiiu 6ojiee aTOMOB

5. T-CBSI3b C yYacTHEM S-opOuTaieit
13. ITo Teopun MO B MoJieKyJ1e KPpOMe CBSA3bIBAIOIIUX H PA3PBIXJISIOMIUX MOIYT ObITH elle
U HecBsi3bIBaomueoponTaau. Kakoe u3 yreep:kaenuii Bepuo?

1.  OHM IPEensATCTBYIOT 0OPa30BaHHIO MOJIEKYIIbI

2.  TepexoIsT OT OJAHOTO aTOMa B MOJIEKYITy 0€3 N3MEHEHHsI SHePTHU

3. IpUHAUIeKAT TOJIBKO OJHOMY aTOMY

4, OHU HC UBMCHAIOT SHCPTHUU U NJIMHBI CBA3HU, HO USMCHAIOT KOH(bI/IpraLII/IIO MOJICKYJIbL
l. 1u2 2. 1u3 3. 1u4

4. 2u3 5.2u4 6. 3u4

14. Kakas u3 cjieAyolmux MoJIeKyJl He MMeeT CTPYKTYpY TeTpadapa?

1. CF4 2.S102 3.CH4 4.CO2 5.SiH4
15. B moJiekyJie a30Ta 3J1€KTPOHBI 3aHUMAIOT
4 G- 1 OJIHY T-CBS3BIBAIOLINE U 2 G-PA3PBIXJIAIOLIIE
TOJIKO CBSA3BIBAIOIINE OPOUTATIN
2 m-pa3pbIXJsiomye U 3 6- 1 1 m-cBA3bIBarOIINE
2 G- ¥ 2 m-CBA3BIBAIOIINE U 1 G-pa3phIXJIfIoNIne
TPH T- U 2 G-CBS3BIBAIOIINE U 2 T-Pa3phIXJISIONINE

abrwbdE
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