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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 ITPOMBIIIJICHHOT'O ITPONU3BOACTBA XUMHYICCKOMN 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 CIEAYIOIUX AUCUMIIMHAX: HEOPTaHWYEeCKass XUMUS LIKOJIbHOU
IIPOrpPaMMBbI, OpraHUYECKast XUMUSL.

Juctunnuna «OO011ast 1 HeopraHUuYecKasi XUMHUSI»IBIIIETCS OCHOBOIIOJIATAIOIICH /1J1s1 U3y4YCHUS
CIIEIYIOIUX AUCHUIUINH: (U3UYECKON M KOJJIOMTHOW XUMHH, OOIIeH XMMHYECKON TEeXHOJIOTUH,
TEXHUYECKON TEPMOJUHAMUKHU 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 o6yqafom1/1xcs[, 0 UX JIMYHOMY 3asABJICHUIO.

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

Kon n HammeHOBaHEE HHIHKATOPA N
KOMITCTeHIHHN OCTHACHIST I[nanupyemMbie pe3yJbTaThl 00y4eHUs MO JUCIUTLIHHE Tekyurero [pome:xyTouHOIt
KOMIIeTeHIHH KOHTPOJIsI aTTecTAIlAH
OIIK-1cnocoben u3yuats, | MOIK-1.1 3HaTh: OCHOBHBIE | YMeETh: Baanern: naBbikamu | CobecemoBanne u | Bompocsr JUISt
aHAITU3UPOBATh, AHanusupyer U | 3aKOHOMEPHOCTH HCIIOJIb30BaTh OCHOBHBIX OTYETHl MpPHU Cla4e | yCTHOrO
HCIIOJIb30BaTh MEXAHH3MbI | HUCIIOJB3YET MPOTCKAHUS OCHOBHBIC XUMHUYICCKHUX J1a00paTOPHBIX cobece0BaHus:
XUMHYECKUX peakuui, | MeXaHU3MBbI XUMHUYECKUX XUMHUUYECKHE 3aKOHBI, | pacyeToB, pabor, 6uets (20 6uneToB)
TIPOMCXOISIINX B | XUMHYECCKHUX TIPOIIECCOB U | TEPMOIMHAMHYECKUE | CAMOCTOSTEIHHOTO TECTHPOBaHUEC  Ha
TEXHOJIOTHIECKUX peaxmui, XapaKTePUCTHKHI CIIpAaBOYHBIC JAaHHBIC | BBHIIONHCHHS MPAKTUIECKUX
mporieccax 7 | TIPOHUCXOMISIITIX B | PaBHOBECHOTO U KOJIMYECTBCHHBIC | TaOOpPaTOPHBIX 3aHATHAX
OKpY’KaIoIIeM MHpE, | TEXHOJIOTHICCKUX COCTOSIHUS, METOJBI | COOTHOIICHHUS OTIBITOB u
OCHOBBIBASICh Ha 3HAHUAX | IPOIECCax 7 | TEPMOJUHAMUIECKOTO HEOPTaHMYECKOM 0000mIeHus
O CTPOCHHM BEIIECTBA, | OKPY’KAIOIIEM MHpE: OTHCaHWUA XUMHUYCCKUX | XUMHHU IJI PEUICHHS | HAOIIOZaeMBIX
MpUPOAE XUMHUYECKOI paBHOBECHIA B | npodeccroHaNbHbIX (baxToB
CBSI3U 51 CBOMCTBax pacTBopax 3a71a4
Pa3IUIHBIX KJIaCCOB JIEKTPOJIUTOB,
XMUMUYECKUX  3JICMEHTOB, Hayvasa
COCIMHEHUH, BEUIECTB U TEPMOAUHAMUKH u
MaTepHalioB OCHOBHBIC  ypaBHCHHS
XUMHYECKOU
TEPMOJINHAMUKH;
METOIBI
TEPMOJANHAMHIECCKOTO

ONMCAHUS XUMHUYECKHX
1 (a3oBBIX paBHOBECHH
B MHOTOKOMITOHEHTHBIX
CHCTEMAX;
TEPMOJANHAMHKY
pacTBOpOB
3JIEKTPOIUTOB u
31EKTPOXUMUYECKUX
CUCTEM




4. CTPYKTVYPA U COAEP’)KAHUE NMCIHUITIIMHBI

4.1 PacnpenejieHue TPYA0EMKOCTH JUCIUIIMHBI 10 BUJIaM padoT Mo ceMecTpam
OO0masi TpyJOeMKOCTh AWCIMIUIMHBI COCTaBIseT 12 3a4eTHBIX €IUHUI] (3.€),  4YTO

COOTBETCTBYET 432 aKaICMHUYCCKUM qacaM. Pacnpez[eneHI/Ie 4aCoOB II0O BHAaAM pa60T u

ceMecTpaM IpeacTaBieHo B Ta0n.3 u 4.
@opmaT u3y4deHHs] AUCLHUIUIMHBL: C HUCHOJIb30BAHUEM JJIEMEHTOB 3JEKTPOHHOTO

00yueHusl.

Tabmuua 3

Pacnpenesienne Tpya10€éMKOCTH JUCHMILIMHBI 110 BUIaM padoT Mo ceMecTpam
JJISL CTYJIEHTOB O4YHOM (popMbI 00yUeHM s

Buj yueOHoi1 padoThl Bcero Cemectpsl
4acoB 1 5
1. KonTakTHas paGora oOyualommuxcsi c 212 106 106
npemnojaaBartejieM
(mo Bu1aM y4eOHBIX 3aHATHIA) (BCEro), B TOM YHCIIC:
1.1. AyautopHble 3aHATHA (BCEro), B TOM YHCIIE: 204 102 102
- nekuuu (JI) 102 51 ol
- tabopartopusie padoTsl (JIP) 68 34 34
- npaktuaeckue 3anstus (113) 34 17 17
1.2. BuaeayautopHble 3aHATHA (Bcero), B TOM 8 4 4
qHCIIe:
- IpynmoBbIe KOHCYJIbTallu! 1o 4 2 2
JMCIUILITHE
-TPYIIOBbIE  KOHCYJbTAlMM IO  IPOMEXKYTOYHOM 4 2 2
aTTecTalluu
2. CamocrositeibHasi padora cryaenta (CPC) (Bcero) 121 56 65
Bua npomexyTo4HOM aTTeCTAlMU - IK3aMEH 99 9K3aMeH/54 | sk3ameH/45
O01ast TPYI0€MKOCTb, Yachl/3a4eTHbIE eTHHUIIBI 432/12 216/6 216/6
Tabmuma 4
Pacnpenesnenne Tpy10éMKOCTH JHCIMIIJIMHBI 110 BHIaM pa0doT Mo ceMecTpam
AJISl CTY/IeHTOB 3204HOi ()opMbI 00y4UeHH
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 3aHATHSA (BCEro), B TOM YHUCIIE: 36 18 18
- nexniuu (JI) 16 8 8
- 1aboparopHbie pabotsl (JIP) 8 4 4




- npaktudeckue 3ansatus (113) 12 6 6
- npakTuKymsI (I1) - -
1.2. BaeayauTopHble 3aHATHS (BCero), B TOM 8 4 4
YHClIe:
- TPYNIOBBIE KOHCYJIHTAIIUU IO TUCLHUILIINHE 4 2 2
- TPYIIIOBBIE KOHCYJIbTAI[U! o 2 - 2
IIPOMEKYTOYHOU
aTTecTanuu (3K3aMeH)
- HHIUBUyaJdbHas pa0doTa Mpero aBaTes
¢ 00y4JaroIIMMCsI:
- 10 IPOEKTUPOBAHMIO: MTPOEKT (paboTa)
- 110 BeINoJIHEHUIO PI'P
- 110 BbINIOJIHEHUIOKP 2 1 1
- 0 cocCTaBlIeHUIO pedepara, TOKIaa,
Jcce
2. CamocTosiTesabHasi padora cryaenta (CPC) (Bcero) 375 85 290
Bupa npomexkyTo4HOl aTTeCTALMH OK3a- DK3aMeH,
MEH, 3a4eTc
3a4er C ou/13
or/13
OO0mas Tpy10eMKOCTb, YaChl/32a4eTHbIC eINHULbI 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 ! ? padotsr. 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




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 TEXHOJOTMH 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

10




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 TEXHOJOTMH 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

11




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 = TEeXHOJIOIr il 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
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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 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
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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 .
= £ HHTEPaAKTUB- KOH HOT'O
konYK;OIIK; HaunmeHoBaHue TeM o < Eol|l 58 Bux CPC P
] 2| 5| &g F HBIX MOATOTOBKH | 3JIEKTPOHHOT
IIK =3 -~ = o
% e .| 3 8 g odpa3oBaTeib- (Tpynoem- 0 Kypca
H  HHIHKATOPBI = s 3| EE| 5« 4 p pya yp
= SEe| 2E| &¢E O HBIX KOCTBb B (TpymoemkocT
JAOCTHKEHHS < S S s 2 = S & .
. o TEXHOJOIMH yacax b B yacax
KOMIIeTEeH M = | =38 28| 0 &Y¥ ) )
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. TEKVIIUIA KOHTPOJIb YCIIEBAEMOCTH n I[TPOMEXYTOYHAA
ATTECTALIMA 1O U'TOI'AM OCBOEHIMA JUCHUAITJIMHBL.

5.1. TunoBbie KOHTPOJIbHbIE 32JaHUSA MM HHbIe MaTepHajbl, HEOOXOAUMBbIE /JIfl
OLIEHKHU 3HAHU, YMEHNH U HABBIKOB M (WJIH) ONBITA e TeJIbHOCTH

Tecthl, npoBoIUMBIC Ha AekTpoHHON Tatgopme Moodle na caiite AW HI'TY mno
azapecy: http://dpingtu.ru/Moodle..

Bonpocwel ona cobecedosanus npu coaue omuemos no nadopamopHwLlm padomam
(mpumep).
JlabopaTtopHas pabota « CKOpPOCTh XMMHUYECKUX PEAKIIHII»
@DakTophl, ONpEeNAIONINe HAlpaBIeHUE MPOTEKAHH XUMHUYECKUX PEaKIIHii
Outponus u sHeprus [ udboca
CrangapTHble TEPMOIUHAMUYECKHE BETUYUHbI
OO0patumMbie 1 HEOOpATHMBbIEC PEAKIIHA
OT 4ero 3aBUCHUT CKOPOCTh XUMHUYECKOHN peakunu?
Hanucatp BelpakeHuE 3aKOHA JEUCTBUSA MAacC JJIsl pEaKIMU

CaCO3(k) — CaO(k) + CO2(k).

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

ook wdE

9.Kakue Bo3nmelcTBUS NPUBENYT K U3MEHEHHUIO 3HAUEHUS KOHCTAHTbl paBHOBECHUS?
a) U3MEHEHHE J1aBJICHUS; B) U3MEHEHUE KOHIIEHTpAllMM pearupyrolyx BellecTB; 0) U3MEeHEeHue
TEMIIepaTyphbl; I') 3aMeHa KaTaau3aTopa

10.M3MeHUTCS 1 3HAUEHUE KOHCTAHThI CKOPOCTU PEAKIIUU:

1) npu 3amMeHe 0IHOTO KaTajln3aTopa JpyruM;

2) Ipy U3MEHEHUHU KOHLEHTPALMU PEarupyouX BemecTs?

11.MI3MeHuTCS M KOHCTaHTa CKOPOCTH PEAKIMM, €CJIHM YBEIUYUTh KOHIIEHTpAIUH
VCXOJHBIX BEIECTB?

12.B uyém oTiimume "aKTHUBHBIX" MOJEKYN OT HEaKTUBHBIX? UTo Takoe "sHeprus aktuBamuu "?
MoOXHO 1M SHEPTUI0 aKTHUBAllMM paccMaTpUBaThb Kak CyYMMAapHYIO SHEPryi0 JHCCOLMALNN
XMMHYECKHX CBS3€H B UCXOJHBIX MOJIEKYJIaX

13. Kak BausieT MOBBIIIEHUE JIaBJIEHUS Ha CMEILIECHHE PAaBHOBECHS PEaKIUH, UIYyLIEH B
razoBou (aze?

14. Ilpunnun Jlelllarense
15. IlpuBectu npumMepsl MPaKTUYECKHM HEOOPAaTUMBIX IPOLECCOB B cCllydyae peaklui,

IIPOTEKAOIIUX B pacTBOpax

Ilpumep 3a0anus 012 camocmoamenvHoOl padomvl 00y4aOWUXCA OYHOU Hopmbl
o00yueHnus

3amauya 1. B xakom 00b&Me BOJIBI ciieyeT pacTBOpuTh 30r OpoMuaakamus JUisl MOTydeHus
pactBopa ¢ MaccoBoi fnoien 0,67

3amaga 2. CKOJBKO T'paMMOB pPacTBOPEHHOrO BeEIIeCTBA cojaepxutcs B250Mi pactBopa C
maccoBoi gonert 10% u miotHocThio 1050KT/M??

3amaua 3. BplumcnmMre MaccoBYO IONIO0  pacTBOpa CyibdaTra HATPHS,IPUTOTOBICHHOTO
pactBopenueM 240r riayoeposoit comu NaxSO4 X10H2 O B760 M1 Bojbl.

3amavya 4. Berumcnure, CKOJBKO MHUIMJIMTPOB pPacTBOpa CEPHOMKUCIOTHI C MAaccoBOM Jojeit
80% 1 miIoTHOCTHIO 1,7321/MI1 HY>KHO B3SITh JUIAIIPUTOTOBIIEHUS 171 pacTBOpa ¢ MaccoBoil noneit
10% u mmoTHOCTHIO 1,0691T/M11.
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3angaua 5. K 950r Boxber nmpubaBumu 50 M1 pacTBOpa CepHOI KUCIOTHI cMaccoBO foieit 48 % u
m10THOCTHIO 1,3801/Mi1. BeIuncanTe MacCOBYIO TOTIOCEPHOMN KUCTOTHI B TTOJIYYEHHOM PacTBOPE.
3anaua 6. Jlo kakoro o0bEMa Hy»kHO pa3baBuTh 20Mia pactBopa xnopuaamenu (II) ¢ maccoBoit
noneit 20% u mnotHocThio 1,200 /M, yToOsI noyunts0,5M pactBop?

3angaua 7. Beraucnure MOJSIPHYIO KOHIIEHTPAILMIO pacTBopa cyibdarakanus, B 0,02 1 KoToporo
COAEPKUTCSA 2,74T paCTBOPEHHOIO BELIECTBA.

3amaga 8. CKOIBKO TPaMMOB KPUCTALTMYECKOW  COJBI NaxCOs3x10HOnyxHO 115
npurotosieHus 21 0,5M pactBopa?

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

3amaua 10. B 200mn Boabl pactBopuiu 11,Ir xmopuma kambims.OnpeneanTe MOJSIbLHYIO
KOHLIEHTPALMIO pacTBoOpa.

3amaua 11. Ckombko mMmwumuautpoB 0,5M pacTBOpa CEpHON KHCIOTHIMOXKHO NMPUTOTOBHUTH W3
15mn 2,5M pactBopa?

3amaua 12. Kakoit 066éM 0,11 pactBopa AgNO3 HeoOxoauMm isioOMeHHOU peakiuu ¢ 200mi
0,5u1. pactBopa CuCl2?

3amaya 13. Ompenenute MOJSPHYIO, HOPMAalbHYIO U MOJSUIBHYIOKOHIEHTPALlMU pacTBOpa
FeSO4 maccosoii noieit 6% u mnotHocTh01,0571r/cM>.

3amaua 14. Kakoii 006béM pactBopa H3PO4 ¢ maccoBoit moneit 35% wumiotHocThio 1216kr/m3
notpedyercs ans npurorosienus 131 0,15H.pactBopa?

3amaua 15. Kakoit 00bEM pacTBOpa CEpHOM KHCIOTHI ¢ MAacCOBOM 11051e1i96% U MIOTHOCTHIO
1,835r/cm® Hy)HO B3sTh U1 ipurotosieHus Si 0,5MpactBopa?

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

3amaya 17. BplumcnuTe MaccoByHO JOMI0, MOJSUIBHOCTE 8M pacTBOpaa3OTHOM KHUCIOTHI C
TUIOTHOCTHIO 1246KT/M3. KakOBBI MOJIBHBIE JTOJIM a30THOUKHCIIOTHI M BOJIBI B ’TOM pacTBOpe?
3amaua 18. Cxonpko mutpoB pactBopa HCI ¢ maccoBoii nonei 30% umnotHocteio 1,149r/cm?
cnenyet no6asuth k 51 0,5H. pactBopa HCI pnsmonrydenus 1 H. pactBopa?

3anmava 19. B xakux 00bEMHBIX cooTHOMIEHUsX cneayeT cmemars HCl cmaccoBoit noneii 38,3%,
wiotHocThi0 1,1891/cM® M Bonmy Ans NMPHUrOTOBIEHHUspacTBOpa ¢ MaccoBoil nonei 20,4% wu
mI0THOCTRIO 1,1041/CcM3?

3amaua 20. Beraucnure, goctarouno jau 20 MII pacTBOpa CEPHOMKHUCIOTHI C MAacCOBOHW JOJIEH
30% u mnoTHOCTHIO 1,220 /™M1 111 peakuuu ¢6,54r MHKA.

3amaga 21. CKOJIBKO MILIHUIMTPOB PACcTBOpa THUIAPOKCHUIA HATPHs CMAaccoBOi noinedt 16% wu
WI0THOCTBIO 1,175r/Mi1 TpeOyercst [uIAB3auMOAENHCTBHS ¢ 7,611 cepoBOOPO/IA, €CIIU U3BECTHO,
yTo npu 3Tomo0paszyercss NaHS? I'a3z uzmepen 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 HaTpusi. B pe3ynbrareBsinain ocanok cyiabhara 6apus.
Brruncnute maccy ocaka.

3amaua 23. Beruncnnure MOJSPHOCTE M HOPMAaJIBHOCTH PAacTBOpa CEPHOWKHCIOTHI C MacCOBOM
noneit 95,72% u motHOCTRIO 1,8361/MI1.

3amaua 24. Kakoit 00bM 8H. pacTBOpa CEpHON KUCIOTHI MTOHATOOUTCSIUIS TIOTYYEHUS Cybdara
HaTpHs U3 KapOoHaTa HaTpus, coaeprkarierocs B2,511 pactsopa Na2CO3 ¢ maccoBoit goneit 18%
u miotHocThio 1,2001/M717?

3anaua 25. Cxonbko nuTtpoB 0,1M pacTBOopa a30THOWH KHUCIOTHI MOKHONPHUroToBUTH U3 0,071
pacTtBopa ¢ MmaccoBoit fgoser 30% u miotHocThIo 1,180T/CM3?

Ilpumep 3a0anus 011 KOHMPOALHOU PAOOMbBL
0715 00yuawuxca 3a04HoI hopmul 00yueHus
l. Hammcate BBIpa)XE€HHMSI 3aBUCUMOCTH CKOPOCTHM OJHOCTAIUWHBIX pEaKIUd OT
KOHLEHTPALUU PEarupyroINX BEIIECTB:
1)A(T) + 2B(r) = C(1);
2)2A(x) + B(r) = C(1);
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3)A(x) + 2B(x) = C(x);

HA(p) + 2B(p) = C(p).

2. Hamucate BbIpaX€HHE 3aBUCUMOCTH CKOPOCTH OJHOCTaJMWHOM peakuuu OT
napuaibHbIX gaBiaeHui peareHToB: 2A(T) + B(r)=C(r)+(1).

3. Kakue ¢aktopbl onmpeenstoT 3Ha4eHHe KOHCTAHThl CKOPOCTH XUMHUYECKOW peakiuu?
3aBUCUT JM KOHCTAaHTa CKOPOCTH, MOJOOHO CKOPOCTH PEAKUUH, OT MPHPOJBI PEarupyrouux
BEIIECTB, MX KOHIICHTpAIMH, JAAaBJICHUS, TEMIIEPAaTypbl, Katanuzaropa? MoxkeT 11 U3MEHSAThCS
3HaU€HUE KOHCTAHThI CKOPOCTHU B XOJ€ peakiuu?

4. IIpu cmemeHuu razoo0pa3HbIX BenlecTB A U B mporekaer xumMuueckas peaxius

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

W3BecTHO, 4YTO uepe3 HEKOTOpOoe BpeMsl IOcjie peaklUd KOHUEHTPalud BEelIeCTB
coctaBisui: [A]=2 mons/n; [B]= 1 moaw/a; [C]= 1,6 Monb/m.

Beluncnuth HCXOAHBIE KOHIIEHTPALUU BellecTB A u B.

5. Peakuus naér corinacHo ypaBHEHUIO

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

KoHImeHTpanum MCXOIHBIX BEIIECTB JO Hadana peakiuu coctaBisuiu: [NO]=0,4 momnw/m;
[C12]=0,3 wmonb/n. Bo ckombKO pa3 H3MEHUTCS CKOPOCTh pE-aKIUH [0 CPaBHEHHUIO C
IEpPBOHAYAJIbHOM B TOT MOMEHT, KOTJla YCIIEET ITpopearupoBarh I0JI0BHHA OKCH/Ia a30Ta ?

6. Kak u3MeHHTCS CKOPOCTh PEeaKINU

2A2(r) + O2(r)=2A0(r),
€CJIM PEaKIIMOHHYIO CMECh BIBOE 000OTaTUTh KUCIOPOIOM?
7. Kak U3MEHUTCS CKOPOCTh pPEaKIINU
H2(r) + 12(r) = 2HI(1),
€CJIM BJIBO€ YBEJIMUWTH: a) JABJICHHE B CUCTEME; 0) KOHLEHTpALUIO Hoja B cucTeMe; B)oObeM
CUCTEMBbI 0€3 U3MEHEHHS KOJTMYeCTBA BEUIECTB ?

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

KOHIIGHTpanuu  BemecTB  Obutk:  [N2]=1,5monb/i;  [H2]=2,5momb/m;  [NH3]=0moumb/m.
Onpenenuth KOHIEHTPALMU a30Ta U BOJOPOAA B TOT MOMEHT, KOTJa KOHLEHTpAllUs aMMHaKa
cTaHeT paBHo# 0,5 MOJIB/.

9. HauanbHble KOHIIEHTPAIMU BEIIECTB B PEAKIIUU

CO(r)+H20(r)=CO2(r)+H2(r)
os111 (Moiib/n): [COJ=1,5; [CO2]=0,4; [H20]=0,6; [H2]=0,2 .

BbIunCINTh KOHUEHTpAlMu BCEX YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MOCJIE TOrO Kak
npopearuposaio 60% H20.

10. B cucreme CO(r) + C12(r) = COCI12(r) konuentpauuto CO yBenuuubanu ot 0,3 10
1,2 Monb/1, a KoHIIeHTpaIruio xjopa - oT 0,2 1o 0,6 Moas/1. Bo ckosibko pa3 BO3pociia CKOPOCTh
IPSIMON PEAKIUU?

11. Kak usmenutcs ckopoctsb peakiuu 2NO(1)+02(r)=2NO2(r), ecnu:

a) yBEJIMYUTH JIaBJICHHE CHUCTEMBbI B JIBa pa3a; 0) YMEHBIIUTH 00BEM CHUCTEMBI B JIBa pas3a; B)
MOBBICUTH KOoHIIeHTparuio NO B 1Ba pa3za?

12. Yemy paBeH TemrepaTypHbIid KOA(h(HUIIUEHT CKOPOCTU PEAKIUH, €CTIHU MPU yBEIUYCHUH
TeMriepaTypsl Ha 30 TpagycoB CKOPOCTh PEAKLIUK Bo3pacTaer B 16 paz?

13. TemnepaTypublil K03 HULIHEHT cKOPOCTH peakiuu paBeH 3. Kak ©3MeHHUTCs CKOPOCTh
ATOM peaKIM MpH MOBbIIIEHUH Temneparypsl oT 80 go 130°C ?

14. B uém omimuue "akTHBHBIX' MOJIEKYJ OT HeakTUBHbIX? YTo Takoe '"3Heprus
aktuBauu "? MOXHO JIM SHEPrUI0 aKTHBALMM pPACCMATPUBATh KAaK CYMMApHYKO SHEPIHIO
JUCCOLMAIIMU XUMHUYECKUX CBSA3EH B MCXOIHBIX MOJIEKYIax?

15. DHeprus akTUBAIIMU OJTHOM peakiuu coctaBisieT 84 k/[x/moinb, a apyroii -160 kJ[>k/Mob.
Jlnis Kakoil peakiuy U mouemMy xapakTepeH 0oJiee BBICOKHMIA TeMIepaTypHblid KoadduumeHt?
Ilepeuenb BonpocoB k 3k3amMeny no aucuuiuiuie b1.5.1000masi u HeopraHuyeckasi
XUMHS
Bormpocs! k 3x3ameHam 1 u 2 cemecrpa:
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N

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.
33.

34.

OHepreTuka XMMHYECKUX IIPOLIECCOB: BHYTPEHHSSI JHEPrusi, SHTAJIbNUA. | OpuUHIUD
TEPMOJIMHAMUKH.

TemnoBble 3¢ heKThl XUMUYECKUX peakiuii. 3aKoHBI [ 'ecca u crencTBUs U3 HEro.

2 NOpUHIUN TEPMOIUMHAMHUKU. OHTponus, €€ (u3Mueckuil cMbICT U €€ pacuéT s
XUMHUYECKHX (pa30BBIX MPOIIECCOB.

Oyukiust [ub0Oca, Kak KpuUTepuil HAMpPaBIEHHOCTH XHMHUYECKHUX IMPOIECCOB.
OHTPONUIHBINA U SHTAIBIUHHBIN (PaKTOPHI HAIIPABICHHOCTH IPOIIECCOB.

CkopocTh XMMHMUYECKON peakuuu (cpeaHsiss U MrHoBeHHas). DakTophl, BIUSIOUINE HA
CKOPOCTh pEaKIMHU. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT KOHUEHTPALMH pearupyromnx
BELIECTB. 3aKOH JICHCTBUS Macc.

Oco0eHHOCTH KUHETHKHU FeTepOreHHbIX peakuuid. [I[ppumeHeHne 3akoHa IEHCTBUS Mace K
TETEPOTr€HHBIM PEAKLIUSIM.

3aBUCUMOCTh CKOpOCTH peakuuu oT Temneparypsl. IlpaBuno Bant-I'odda. Teopus
AaKTHBHBIX CTOJIKHOBEHUHU. YpaBHEHUE AppeHHyca.

Xumnueckoe paBHoBecue. KoHcTanTa paBHOBecHS.

Cwmenienue xumuueckoro paHosecus. [Tpunuun Jlelllarense.

Karanu3. OcoOeHHOCTH XUMUYECKUX PEaKIUil C y4acTUEM KaTalu3aTropa.

OO611as XapakTepUCTUKA PaCTBOPOB.

PactBopsl anektponutoB. KonnyecTBEHHbIE XapaKTEpUCTUKH MPOLECCa AUCCOLUALINH.
HNonHO-00MEHHBIE PEAKIMHU B pACTBOPAX 3JIEKTPOIHUTOB.

DneKTpoJaUTHYECKas Juccouuanus BoAbl. Bomopomnsiii mokasarenb. [lonarus o006
MHAMKATOpax.

Bydepnbie pacTBOpEI.

PacTBOpuMOCTH U NIpOU3BEAEHNUE PACTBOPUMOCTH.

Komnounneie pactBopsl. Ctpoenue. CBoiicTBa.

I'mpponus cosent.

Kommnekcusie coeauHenus. OcHOBHbIe MOHATUS u omnpeaeneHus. Krnaccuduxarms.
Jucconuanus.

Onextposl. [ToHsaTHS 006 0JTHOPOJHOM MOTeHIMane. Y paBHeHue HepHera.

VY CTpoiCcTBO M MPUHLIKI PA0OTHI TaIbBAHUYECKOIO AJIEMEHTA U AKKyMYJISITOpa.
ONeKTpoau3 pacTBOPOB M PACIIaBOB  DJIEKTPOJUTOB C  PACTBOPUMBIMH U
HEpAaCTBOPUMBIMU aHOAAMM. BiusHus nonspuzanuu.

3axonbl @apazes. [IpumeHeHNne ANEKTPOXUMHUUYECKUX TTPOLIECCOB.

Kopposuss meraimmoB. Buael koppo3un. Xumuueckas KOppo3us MeTauioB. l'a3oBas
KOppo3usi. MeTozpl 3alUTHI OT Ta30BOM KOPPO3HH.

OnexTpoxumuueckas kopposus. [IpuunHa M MexaHu3Mm e€ BO3HMKHOBEHMs. BiusHue
pa3InYHbIX (PAKTOPOB HA CKOPOCTH KOPPO3UH.

Metoapl  3alUTBl  METAJUIOB OT KOPPO3WH, 3alllUTHBIE MOKPBITHS, 00paboTka
KOPPO3UHHON Cpefibl, HHTMOUTOPHI KOPPO3UH, HJIEKTPOXUMUYECKas 3aIlHTa.
KBaHTOBO-MeXaHNUECKHE MTPEICTABICHHS O CTpOeHUH aroma. Y paBHeHue Lllpeaunrepa.
KBaHTOBBIE umnCia. DJEKTPOHHBIE KOHOUIYypalMM aTOMOB 3JIeMEHTOB. IlpaBumiio
Kireukosckoro. [Ipuanyn [Taymu. IIpasuno Xynaa.

Ilepuonuueckas cucrema snemeHtoB Jl. . MenneneeBa. CoBpemMeHHasi (OpMyIHMpPOBKa
NepPUOANYECKOro 3akoHa. OU3NYECKUIl CMBICT MOPSIKOBOIO HOMEpPA 3JIEMEHTa, eproaa
u rpynnsl. S,P,D,F- snemeHTsI 1 uX Moj0KeHne B MEPUOMUECKON CUCTEME.
[TeproadaHOCTS U3MEHEHHUI CBOWCTB CBOOOTHBIX aTOMOB: PanyC, SHEPTH HOHU3AIUH,
CPOACTBO K AJIEKTPOHY, JIEKTPOOTPHULIATEIBHOCTD.

KoBanentHass xumuueckasi cBsi3b ¢ TOUKU 3PEHHUSI METO/A BaJeHTHBIX cBsizel. Curma u
In - cBsA3M.

Wonnas, MmetamandecKas CBSI3H.

[TonoxxeHune MeTaIOB B MepUONUECcKOi cucteMe. OCOOEHHOCTH CTPOSHHS MX aTOMOB U
KpUCTAJIIIOB. MEeTO/IbI MOJTy4YEHUsI METAJIJIOB.

dusnuecKue CBOMCTBA METAJLIOB.
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35. XuMHYeCcKHe CBOMCTBA MeETaIoB. BoccTaHOBHTEIBHAS CIIOCOOHOCTb, OTHOIICHHE K

36.

OKHCIUTENAM (KHCIOPOAY, rajloreHaMm, cepe), K BoJie, K KUCIIOTaM M LIEnoyam.
CruaBel MeTayuloB. JlparpaMMbl IUIABKOCTH C OOpa3oBaHHMEM 3BTEKTHKH, TBEPIBIX
pacTBOPOB, XMMUYECKHUX COCIUHEHHMN.

37. Amomunuii. O0mas xapakrepuctuka. Haxoxaenue B npupoje, noirydenue. Guszndeckue

38.

39.

40.

41.

42.

43.

1 xuMHuueckue cBoiictBa. [Ipumenenne. CBOMCTBAa BAXKHEHIIIUX COCAMHEHMUIA.

OnoBo, cBuHen. OOmas xapakrepuctuka. HaxoxaeHue B Tpupojae, IOIyUYECHHUE.
®duznyeckue W XUMHYeckue cBoMcTBa. IIpumenenue. CBoMcTBa  BaKHEHIIUX
COCTUHEHUN.

Menp. Obmas xapakrepuctuka. Haxoxknenue B mpupoje, noiayudeHue. Dusudeckue u
XuMH4eckue cBorcTBa. [Ipumenenue. CBoicTBa BaXXHEUIIINX COSTUHEHUH.

Kenezo. Obmas xapakrepuctuka. Haxoxxaenue B nmpupoje, noinydernue. YyryH, cTaib.
®du3nyeckue U XUMHYECKHE CBOMCTBA.. OTHOLIEHHE K 3JIEMEHTAapHBIM OKHUCIUTEISIM,
BOJC.KHCIOTaM U MIEI0YaM.

[uuk. OO6mias xapaktepuctuka. HaxoxaeHue B mpupoze, moiydeHue. Puznueckue u
xumuueckue coiicta. [Ipumenenue. CBolicTBa BaXXHENIINX COEAMHEHUH.

Xpom. Ob6mas xapaktepuctuka. Haxoxnaenue B mpupoje, noinyudeHue. dusnueckue u
xumuueckue coiicta. [Ipumenenue. CBolicTBa BaXXHENIINX COEAMHEHUN.

Mapranen. OOmias xapaktepuctuka. Haxoxxaenue B npupoje, nonyuenue. Ousndeckue
U Xxumudeckue cBoicta. [Ipumenenue. CBOIMCTBA BaXKHEHIITUX COCTUHEHUMN-

5.2. Onucanue mokasaresjieli 1 KpUTepHeB KOHTPOJISI YCIeBA€MOCTH, ONMUCAHUE IIKAJ

OllCHUBaHUA

Jis oleHKW 3HAHUM, yMEHHWI, HaBBIKOB M (OPMHUPOBAHUS KOMIETEHIIMU MO TUCIUILINHE
pUMEHSIETCS 0aIbHO-PEHTHHTOBAsSCUCTEMAa KOHTPOJISI M OLICHKH YCIIEBAEMOCTHOOYYAIOIIMXCS
O4YHOM (OpPMBI U TpaJAMLUOHHAS CUCTEMa KOHTPOJS U OIEHKU YCHEBAEMOCTH OOYYaroIIUXcs
3a09HON (popmbl. OCHOBHBIE TpPeOOBaHUS OATBHO-PECHTHHTOBOW CHCTEMBI 1O JUCIUILUINHE U
IIKaJIa OIICHUBAHUS MPUBEACHBI B TabnuIax 7 u 8.

Tabmuma 7
TpeGoBanus 6aJIbHO-PEHTUHIOBOM CHCTEMBbI MO TNCHUILIHHE
MaxkcumainbHbie 6amiel 3a moasua padoter | [lTpadHbie
KomnmuecTBo
OaJBl
Bunet pabot MOZIBUIIOB
1 2 3 4 5 3a  HapymieHue
paboTsI
CPOKOB C/Ia4u
TectupoBanue 5 5 5 5 5 5
Brimonnenne nabopaTopHBIX 5 9 9 9 9 9
pabot
- oopMIIEHHE OTYETOB 2 2 2 2 2
- c/laya KOJUJIOKBUYMOB 7 7 7 7 7
Beimonnenuit  3amaHuil 1A 5x5 Mo 2 3a 3amanue
CaMOCTOSITEIIbHON PadOTHI
[locemenue 3anaruit 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 BEIIECCTB 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 IIOJIOXKEHUH M HUX
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/JAOBJETBOPHUTEIBHO» 3aCIyKUBACT OOyUYarOMIMHICS, 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

HaBBIKU 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-METOJAMYECKOE OBECIHHEYEHME JUCHUITJIMHBI

6.1 YueOnasi iuTepaTypa

6.1.1' mmuka, H. JI. O6mas xumusi: ydeOHoe mocooue mns BY3os. -M.: UaTerpain-
npecc, 2009. - 728 c.

6.1.2 KopoBun, H. B. O6masa xumusi: yueOHuk 11t BY30B. —M.: Beicias mikoina,
2000.-558 c.

6.1.3 Xwumwus: yueonuk / JLU. bimunos, M.C. I'yrene, WU.JL.Ilepdunosalu mp.].—
CII6.:JIanb, 2001.-480 c.

6.1.4 Makapos, B.®. OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakiuu.
DneKTpoXuMHUecKne Tmpolecchl: ydeOHoe mocobue/B.®d.Makapos, B.JI. KpacHos;
HI'TY.-H.Hosropox, 2019.-89c.

bubnuoTeunslii (OHJ YKOMILIEKTOBAaH IEYAaTHBIMH HM3JaHUSIMH W3 pacdeTa He
Menee 0,25 sk3eMIUisipa KaXJI0ro W3 M3IaHUM, YKa3aHHBIX BBIIIE HA KaXJ0To
oOyyarolerocss M3 4Yucia JUI, OJHOBPEMEHHO OCBAMBAIOIIMX COOTBETCTBYIOIIYIO
JUCUUIUIAHY (MOZYJb).

6.2. MeToauyeckue yKa3aHusl, peKOMEHIAlUH U APyTrHe MATePHAJIbI K 3aHATHAM

6.2.1 Crpoenne atoma: metoa.yka3./ HI'TY um. P. E. Anekceea; coct.: B. @. Makapos, 10O. B.
ITpycos - H.Hosropon, 2016. 29 c.
6.2.2 TepMmonuHaMuKa XUMHYecKHX mporeccoB: merona.ykas. / HI'TY um. P. E. Anekceesa;
coct.: Makapos, 1O. B. Ilpycos, B. JI. Kpacnos - H.Hosropoz, 2014. — 34 c.
6.2.3 CkOpoCTh XMMHUECKUX peakiuil. Xumuueckoe paBHoBecue.: metoa.yka3. / HI'TY um. P.
E. Anekceesa; coct.: Makapos, FO. B. [Ipycos. - H.Hosropog, 2015. —37 c.
6.2.4 Dnextpoxumus: Meron.ykas. /AN HI'TY; cocr.: B.®.Maxkapos, 0. B. IlpycoB. -
H.Hosropog, 2008. — 63 c.
6.2.5 CnoiicTBa S-351eMeHTOB M MX coeauHeHui: Meroa.ykas. / HI'TY um. P. E. Anekceesa;
coct.: JI. I'. JIazapesa, B. ®@. Makapos, B. JI. Kpacnos. - H.Hosropog, 2010. — 17 c.
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6.2.6 CgoiicTBa P-anmemeHTOB 1 X coeauHeHui: B 3 4., 4. 1. P-anmementsl VIIuVIrpynmn.: metos.
yka3. / HI'TY um. P. E. AnekceeBa; coct.: JI. I'. JIazapesa, B. ®. Makapos. - H.Hosropona, 2010.
—-23c.

6.2.7 CsoiicTBa P-371€eMEHTOB U UX cOoeIMHEHUH: B 3 4., 4. 2. P-3neMeHThl VIpynibl: METO/I.
yka3. / HI'TY um. P. E. Anekceesa; cocr.: JI. I'. JIazapeBa, B. ®. Maxkapos. - H.Hosropox, 2011.
—18c.

6.2.8 CpoiicTBa P-aemMeHTOB U UX coeauHeHuit: B 3 4., 4. 3. P-anements! IVulllrpymnm.: meto.
yka3. / HI'TY um. P. E. AnekceeBa; coct.: JI. I'. JIazapesa, B. ®. Makapos. - H.Hosropon, 2011.
—28c.

6.2.9 CsoiictBa d-371eMEHTOB U UX coequHeHui: B 2 4.; 4. 1. d- anements VI, VII, VIlIrpymnmn.:
meroa.yka3z. / HI'TY wum. P. E. AnekceeBa; cocrt.: JI. I'. JlazapeBa, B. ®. Makapos. -
H.Hosropog, 2014. —37 c.

6.2.10 CpoiictBa d-3;1eMEHTOB M HX CoeAMHEHHi: B 2 u.; 4. 2. d- smementsr |, llrpymm.:
meton.ykaz. / HITY um. P. E. AnekceeBa; coct.:. B. ®. Maxkapos, B. JI. KpacHos. -
H.Hosropon, 2017. —24 c.

6.2.11 KowmrmiekcHble coemuHeHus..:Metona.yka3. / JIIM HI'TY; cocr.: B. ®. Makapos,
1O.B.IIpycos.-H.Hosropoa, 2005. — 60 c.

7 NTHOOPMALIMOHHOE OBECIIEUEHUE AMCHUITJIMHBI

YueOHbIi TpoLece Mo JUCHUILIHHE 00ecleueH HEOOXOIUMBIM KOMIUICKTOM JIMIIEH3UOHHOTO H
CBOOOZHO pacIpOCTPAaHAEMOTO MPOrPaMMHOTO OOECIeUeHHs, B TOM YHCJIE OTCUECTBEHHOTO
IPOU3BOCTBA (COCTaB MO AUCIMIUIMHE onpesenieH B HacTosmed PI1/] n moanexutT oOHOBIEHHIO
py HEOOXOIUMOCTH).

7.1. Tlepeyenb MH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

I[I/ICIII/IHJII/IHa, OTHOCHUTCA K IpYIIC AUCHHUIUIMH, B PaMKaX KOTOPBLIX HNPCAIOIaractcsa
HCIIOJIB30BaHHUC I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTHH KaK BCIIOMOIaTeIbHOIO HHCTPYMCHTA.

HNHdopMannoHHbIe TEXHOJIOTUU PUMEHSIOTCS B CIIEAYIOUINX HANPaBJIEHUSIX: IPU MOJTOTOBKE U
0(QOpMIIEHHH OTYETOB O JaOOPaTOPHBIX pabOTax, BHIMOIHEHUM 33JaHUN I CAMOCTOSTEIbHON
paboTHI.
Tab6muna 10
ITepedeHnb 31eKTPOHHBIX OMOTHOTEYHBIX CHCTEM

Ne HaumenoBanune ObC Ccbuika k 9bC
1 | KoHCynbTaHT CTy/ieHTA http://www.studentlibrary.ru/
2 | Jlann https://e.lanbook.com/
3 | BupryansHas kawkHast mojaka HTB HI'TY | http://cdot-nntu.ru/snektponnas 6ubimoTeka
4 | Uadopmanmonnas cucrema "Eaunoe okno | http://window.edu.ru/
JocTyna K o0pa3oBareiabHbIM pecypcam”

7.2. IlepeyeHb JWIEH3MOHHOTO W CBOOOJAHO PACHPOCTPAHIEMOr0 MPOrPAMMHOIO
obecrneyeHusi, B TOM 4YHCJIe 0TE4eCTBEHHOT0 MPOM3BOJACTBA, HEOOXOUMOIO [IJIsi OCBOEHHUS
JAMCHUTITHHBI

Tabmuma 11
IIporpammHoe obecnieueHue
Ne | IlporpammHoe o0ecriedyeHne, HCIOJIb3yeMOe B IIporpamMmmHoe obecnieyeHue cBOOOTHOTO
n/n YHHBEPCHTETE HA JOTOBOPHOI OCHOBE pacnpocTpaHeHust
1 MicrosoftWindows 10 (monmuckaMSDN | Adobe Acrobat Reader
700593597, noanuckaDreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

Ne | IlporpammHoe o0ecrieueHne, HCIOJIb3yeMOe B IIporpamMmmHoe obecnieyeHue cBOOOTHOTO
n/n YHUBEPCHUTETE HA JOTOBOPHOI1 OCHOBE pacnupocTpaHeHus
19.06.19) reader.html
2 Microsoft office 2010 (JTunensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)
4 Koncynprantlliroc PTC Mathcad Express
https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX U HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmunel?ykazan miepedeHb NPO(ECCHOHANBHBIX 0a3 JaHHBIX W HHPOPMAIMOHHBIX
CIPaBOYHBIX CUCTEM, K KOTOPBIM obOecrieueH ocTy (yIaleHHBIN TOCTYII).

Tabmuua 12

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

Ne HanMenoBanue npodgeccuoHAILHOI 0a3bl HocTtyn Kk pecypcy (yaajdeHHBbI 10CTyN ¢
I /;[ JAHHBIX, UH(POPMALMOHHO-CIIPABOYHOM yKa3aHHEM CChUIKH/I0CTYN U3 JIOKAJIbHOM
CHCTEMBI CeTH YHHBEPCHTETA)
1 2 3
1 basa maHHBIX CTAaHIAPTOB M PETIIAMCHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
II 0 .
2 €peHICHb NPOPECCHONATLHBIX a3 AaMHbIX I https://cyberpedia.su/21x47c0.html
WHPOPMALTMOHHBIX CIIPABOYHBIX CHCTEM
3 Wuctpymentsl u  BeO-pecypebl st BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CripaBoyHas IIpaBoBas cucremMa .
4 JOCTYT U3 JIOKAJLHOU CETH
«Koncynprantlimocy

8. OBPA3OBATEJIBHBIE PECYPCBI U1 MTHBAJIMJIOB U1 JIWL] C OB3

B Tabnunel3yka3zan rmepeueHb 00pa3oOBaTENbHBIX PECYPCOB,

UMEIOIIUX  (OPMBI,

AIAlITUPOBAHHBIC K OTPAHUYCHUAM HX 3O0POBbsA, a4 TAKKE CBCACHUA O HAJIWYUU CIICHUATIBHBIX
TCXHUYCCKHUX CPCACTB O6y‘IeHI/I$I KOJUICKTUBHOTO U UHANBUAYAJIbHOI'O ITOJIb30BAHUA.

Tabmuma 13

O0pa3zoBaTtenbHbIE pecypchl VI HHBAIUA0B 1 ul ¢ OB3

Ne | Ilepeuensb 00pa3oBaTeJBLHBIX PECypCcoOB, CaeneHns 0 HATHYHMH CIIENHAIBHBIX
MPUCIIOCOOIEHHBIX ISl MCIIOIb30BAHUS TeXHUYECKHUX CPecTB 00yUeHust
uHBaguaamMu 1 aunamu ¢ OB3 KOJIJIEKTUBHOTO M MHANBUAYAJIbHOI0
M0JIb30BAHUSA
1 | OBC «KOoHCYIbTaHT CTYACHTa» 03BYYKa KHUT U YBEJIWYCHHE LIPUPTa
IBC «JlaHby CHeLHAIbHOE MOOHUIIBHOE TPHIIOKEHHUE -
2 CHUHTE3aTOP PeuH, KOTOPHI BOCIIPOU3BOIUT
TEKCThI KHAT ¥ MEHIO HaBUTaIlUH
3 | BBC «lOpaiiT» BepcHs JUIsl cI1aboBUISIIITUIX

"IIpodeccuonanpHoe

Cornacno @enepanbHoMy 3akoHy 00 oOpazoBanuu 273-03 ot 29.12.2012 r. cr. 79, m.8

oOydyeHne WU

npodeccuoHanbHOE

oOpazoBaHue OOydYarOmUXcsi C

OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbsSI OCYILECTBIISIIOTCS Ha OCHOBE 00pa3oBaTeIbHbIX
porpaMM, aJanTHPOBAaHHBIX MPU HEOOXOAUMOCTU JUIsi OOy4eHMs YKa3aHHBIX OOydarommxcs'.
AOII pazpabaTbiBaeTCsl MO Ka)/10i HANPaBIEHHOCTU MPH HAJIMYUM 3asBJICHUI OT 00y4aromuxcs,
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru
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://cyberpedia.su/21x47c0.html
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

SIBJISTFOIITUXCSl MHBaNIUIaMu vk Jiniiamu ¢ OB3 1 u3bsSBUBIINX KeaHue 00 00y4eHUH M0 TaHHOMY
TUITy 00pa30BaTEIbHBIX TPOTPAMM.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHME, HEOBXOAMMOE JUIA
OCYLIECTBJIEHUA OBPA30OBATEJIBHOT'O ITPOLIECCA 110 JUCHUIIJIMHE

VY4eOHble ayIUTOPUUJUIS MPOBEACHUS 3aHITHHA 0 JHUCUUIUIMHE,0CHAIEHBl 000PYJOBaHUEM U
TEXHUYECKUMU CPEJICTBAMU O0yUCHUSI.
B tabnune 14nepednciieHsr:

- yueOHbIE ayJIMTOPUH JIJIsi TIPOBEICHUS YUCOHBIX 3aHSATUN, OCHAILIEHHBIE 000PYI0OBaHUEM
U TEXHUYECKUMH CpeACTBAMU OOYyUEHUS;
- TOMENICHUS JUISi CaMOCTOSTEIbHOW pPabOThl OOydYaroImUXCs, KOTOPHIE OCHAIICHBI
KOMIIBIOTEPHONH TEXHHKOW C BO3MOXKHOCTBbIO MOJKIIOUeHUs K cetu «MHTepHeT» U
obecrieueHreM JO0CTyIa B IEKTPOHHYIO HH(POpMAMOHHO-00pa3zoBaTenbHyto cpeny TN

HI'TY.

Tabmnuua 14

OcHaleHHOCTh AYIMTOPHH M MOMEIeHUH JI1 CAMOCTOATEIbHOM

padoThl o6yuyarmuxcs M0 TUCHHUILINHE

Ne HaumMmeHnoBaHue
ayJUTOPUH 1
NOMeleHuH IS
CaMoOCTOSITEeIbHOM
padoThl

OcHalmeHHOCTBHAYIMTOPHU I
NoMeIlleHuil ¥ oMeIlleHu i
JJI1 CAMOCTOATEIbHOH
padoThl

IlepeyeHb JTULIEH3UOHHOTO
MPOrPaMMHOro obecneyeHus.
PexkBU3NTHI NOATBEPKAAIOIIETO
AOKyMeHTa

1 2201 Aymutopust TUTA
JICKIIMOHHLIX 3aHSITUHN
Huxeroponckas o6i1., T.
J3epKUHCK, yII.
laitmapa, 1. 49

KoMrutekT aemMoHCTpaIoHHOTO
000pyIOBaHUS:

IIK, C BEIXOJIOM Ha
MYJIbTUMEAUNHBIA IPOEKTOpP, HA
6aze IntelPentium G4560 3.5
I'ru, 4 I'c O3V, monutop 20’ —
L.

Hwuxeroponckas o0i1., T.
J3epxxuHCK, yiI.
laitpapa, 1. 49

MynbTUMEIUMHBIA  OPOEKTOP
Epson- 1 m;
OkpaH — 1 mrT.

2 1221Jlaboparopus JlabopaTtopHbie YCTaHOBKH
«O6mas U | TIOM3Y4EHUIO CTpOCHHUS
HeopraHuyeckast BEIIECTB, TPUPOJIE XUMUYCCKOH
XUMUSD) CBSI3M M CBOMCTB Ppa3IMYHBIX

KJIaCCOB
3JICMCHTOB

XUMHUUYCCKHUX

3 1234
HayuHo-TexHuueckas
oubmnoreka JIMU
HI'TY, cryaenueckuit
YHUTAIbHBIN 3aJI;
Hwuxeroponckas o6i., T.
J3epKUHCK, yII.
laitnapa, 1. 49

KoMrutekT aeMoHCTpaIoHHOTo
000pyIOBaHUS:

IIK, c BBIXOJIOM Ha
MYJIbTUMEANUHBIN TPOEKTOP, HA
0aze IntelPentium G4560 3.5
I'ra, 4 I'6 O3Y, monutop 20° —
L.

MynbTUMENUHHBIA ~ TIPOEKTOP
Epson- 1 m;

Okpan — 1 mr.;

Habop y4eOHO-HarJISITHBIX

mocoouit

* MicrosoftwWindows
(moctagka c I1K)

* LibreOffice 6.1.2.1. (cBoboanoe I10)
* FoxitReader (cBo6oaHOe T10);

* 7-zip st Windows (cBoboHoe I10)

10  Jdomamrass

4 1443a  KOMITBIOTEPHBII
KJIacc - MOMEIIEHUE IS
CPC, KypCOBOI'O

IIK na ©Oase IntelCeleron 2.67
ITn, 2 IT'6 O3Y, monutop Acer
17> — 4 mrr.

* Microsoft Windows
DreamSpark Premium)
» Apache OpenOffice 4.1.8(cBoGoxHoe

7 (mommucka
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Ne HaumenoBanne OcHaleHHOCTBAYIMTOPHI IlepedyeHpb TULIEH3UOHHOTO

ayIMTOPHUIi U NnoMeleHuii 1 moMelneHuii NMPOrpaMMHOro odecrnevyeHusl.
NOMeIeHu A1s JJISI CAMOCTOSITEJILHOM PeKkBU3NTBI NOATBEPKAAIOIIETO
CaMOCTOSITeJILHOM padoTsI AOKYMEHTa
padoThI
MPOEKTUPOBAHUS IIK mopkmrowensr Kk cetu | I10);

(BpImonHEHUsA KypcoBhIX | «MHTepHer» u obecneunsaror | ¢ Mozilla Firefox(cso6omnoe I10);

pabort), Hixeropoackast | octym B SJIEKTPOHHYIO | » Adobe Acrobat Reader (cBoGommoe

00:11., T. [[3epxuHck, yn. | mHpOpMAIOHHO- I10);
Taiinapa, 1. 49 00pa30BaTENBHYIO cpeay | o 7-zip nnst Windows (cso6oanoe I10);
YHHBCPCHUTCTA * KoncynprantIInroc(I'TIT

No

0332100025418000079 ot 21.12.2018);

10. METOJWMYECKHUE PEKOMEHJIAIIUM OBYYAIOIUMCSIIO OCBOEHUIO
JICLATUTNHEI

10.1. OOmue MeToAMYecKHE PeKOMEHAAUMH IS O0y4alIMXCS MO OCBOEHHUIO
AUCHUILUINHBI, 00pa30BaTebHbIe TEXHOJIOTHH

JucuuruiiHa — peanu3yercsi  MOCPEACTBOM — IMPOBEACHUS  KOHTAaKTHOW  paboOTBl ¢
00yyaroIyUMUCs(BKIIIOYasi IPOBEIEHUE TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHOM
paboThI 00YYAIOLINXCS ¥ TPOMEKYTOYHOM aTTECTAIIH.

KonrtakTHas paboTa: ayMTOpHAs, BHEAYAUTOPHAsI, @ TAKXKE POBOAUTHCS B JIEKTPOHHON
nH(popMaMOHHO-00pa3oBaTeIbHOM cpefie yHuBepcurerta (naiee - MOC).

[lpenonaBanve  TUCHMIUIMHBI ~ BElETCS C  IPUMEHEHHEM  CIEAYIOUIMX  BHJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

- OaJUIbHO-PEUTHHIOBasi TEXHOJIOT Ul OLIEHUBAHMUS;

- TEKYIIM KOHTPOJIb 3HAaHUI B (JOpME TECTUPOBAHUS.

[Tpu npenogaBaHuu IUCUMIUIMHBI«OOIIAs W HEOPraHWYECKas XUMUS», HCIOJb3YHOTCS
COBpEMEHHble  00pa30BaTeNbHbIE TEXHOJOTMM, TO3BOJISIONIME  TOBBICUTH  AKTHBHOCTb
o0yyaroImuxcs Mpu OCBOGHUM MaTepuaia Kypca M Mpe0CTaBUTh UM BO3MOXKHOCTh 3(PPEKTUBHO
peann3oBaTh Yachbl CaMOCTOSITENIbHON paOOTHI.

Bech nekunoHHBIN MaTepuall Kypca CONPOBOXKIAETCS KOMIIBIOTEPHBIMU IPE3EHTALUAMU,
B KOTOPBIX HArjJsAHO MPENOJHOCATCS MaTepHuall pa3IuYHbIX pa3fesioB Kypca, 4TO  JlaeT
BO3MOXKHOCTh OOCYJIUTh MaTepuai ¢ 00y4arolUMHUCS BO BPEMs UTE€HUS JIEKIUI, aKTUBUPOBATh
UX JEATEIBHOCTD IPU OCBOEHUH MaTepHaa.

Ha nexkuusix, 1a0OpaTOpHBIX 3aHATHSX pEANTU3YIOTCS HMHTEPAKTHBHBIE TEXHOJOTHH,
IPUBETCTBYIOTCS BONPOCHI U OOCYXKJIEHHUS, MCIONb3YEeTCS JMYHOCTHO-OPUEHTHPOBAHHBIN
MOJX0/1, TEXHOJIOTUSI pabOThl B MAJIBIX IPYMIAX, YTO MO3BOJSET 00yYarOIUMCS MPOSBUTH ceb4,
MOJIyYUTh HABBIKM CaMOCTOSITEJIbHOTO HW3YyYEHHs MarepHuala, BBIPOBHSATh ypOBEHb 3HAHUN B
rpymre.

Bce Bompochl, BO3HUKIIME INPU CAMOCTOATEIbHOW paboTe Haj JOMAllHUM 3aJaHHeM
nopoOHO pazOuparoTcs Ha TaOOPAaTOPHBIX 3aHATUAX U JeKUusAX. [IpoBOIATCS HHIUBUAYalIbHBIE
U TPYNNOBbIE KOHCYJbTAIMM C WCIIOJIB30BAHMEM KaK BCTped ¢ OOydalolMMHUCS, TaKk H
COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHH (3JICKTPOHHAS TI0YTA).

Wuunuupyercsi akTUBHOCTh OOYyYaloUIUXcs, MOOLIPsIeTCS 3aJaHHe JIIOOBIX BOIPOCOB IO
MaTtepuaiy, MpaKTHKYeTCs HWHAMBUIAYyaJbHbII OTBET Ha BONPOCH  OOydarouerocs,
PEKOMEHIYIOTCS METO/Ibl YCIEIIHOTO CaMOCTOSITEIbHOIO YCBOSHHSI MaTepuaja B 3aBUCUMOCTHU
OT YpOBHS ero 0a30BOH MOJATOTOBKH.

Jlns oueHku 3HAHWM, yMEHHI, HaBBIKOB M YPOBHS C(QOPMHUPOBAHHOCTH KOMIIETEHIIUU
IpUMeHseTCs OaUIbHO-PEUTHHTOBAs CHCTEMa KOHTPOJIS U OLIEHKH yCIIEBAEMOCTH 00YYaroIuXcs
B IIPOLIECCE TEKYIIEr0 KOHTPOJIS.
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[IpomexyTouHass aTTecTalus MPOBOAUTCS B (opme dK3amMeHac YYeToM TeKyleh
yCIIEBAEMOCTH.

PesyabraTr 00yuyeHusi cuuraercs copMHUPOBAHHBIM HA NMOBLILIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJEp)KaHUE Kypca OCBOCHO MNONHOCThIO. Ilpum ycTHBIX coOecenoBaHUSX
o0Oydaromuiicss UCYEpNbIBAOIE, MOCIEI0BATEIbHO, YETKO M JIOTUYECKH W3JIaraeT y4deOHBIN
MaTepuai; CBOOOJHO CIIPaBiSETCS € 3ajadaMH, BOIPOCAaMU M JPYTMMHU BUAAMU 3a/laHuUi,
UCIIONIb3YET B OTBETE AOMOJHUTENbHBIN Marepuasl. Bece mpenycMoTpeHHble paboueil yueOHoit
HpOFpaMMOfI 3aaHus  BBIIOJHCHBI B COOTBCTCTBUU C YCTAaHOBJICHHBIMH Tpe6OBaHI/I$IMI/I,
oOydaromuiics  crnocoOeH  aHAJIM3UPOBaTh  IONYYEHHbIE  PE3yJibTaTbl,  IPOSBISAET
CaMOCTOATCIIbBHOCTD ITPU BBITIOJIHCHUHN 3a;[aH1/1ﬁ.

Pesyabrar 00y4deHusi cuutaercsi C(pOPpMHUPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIIH
TEOPETUYECKOE COAEpP)KaHWE Kypca B OCHOBHOM OCBOeHO. [Ipm yCTHBIX coOecenoBaHUsIX
oOy4aromuiicss ocae0BaTeIbHO U3JIaraeT y4yeOHbIN MaTepuall; Mpu 3aTPyAHEHUSX CIOCOOEH
110CJI€ HABOJSIMX BOIIPOCOB MPOJIOJIKUTH 00CYKIEHUE, CIPABISAETCS C 3aJladyaMU, BOIIPOCaMU U
JIPYTMMH BHJIaMU 3aJlaHUi, TpeOyIOIMX MPUMEHEHUs 3HAHMI; BCEe MPEAyCMOTpEeHHbIe paboueit
y‘-I€6HOI\/JI HpOI‘paMMOf/’I 3aaHus BBIIIOJIHCHBI B COOTBETCTBHUU C YCTAHOBJICHHBIMHA TpC6OBaHI/I$IMI/I,
oOydaromuiics  cnocoOeH  aHaIW3UpOBaTh  MOJYYEHHbIE  PE3yNbTaThl,  MPOSBISET
CaMOCTOATCIIBHOCTD IIPU BBITIOJIHCHUHN 321[[8,HHI>1

PesyabraT 00y4deHusi cuurtaercsi HecOpMHPOBAHHBIM, €CIM OOydYalOIIUWCA TMpU
BBIMIOJTHEHUM 3a/laHUN HE JIEMOHCTPUpPYET 3HAHUM y4uyeOHOro MmMaTepuaia, JOIyCKaeT OLIMOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMH BBINIONHSAET 3aJaHUs, HE JIEMOHCTPUPYET
H€06XO[[I/IMI)IX YMGHHﬁ, Ka4eCTBO BBIIIOJIHCHHBIX 3a11aH1/1171 HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSM, KaueCTBO HUX BBIMIOJHEHUS OLEHEHO YMUCIOM OalIOB HIDKE TPeX MO OIEHOYHOU
CUCTEME, YTO COOTBETCTBYET JAOIOPOrOBOMY YPOBHIO.

10.2. Meroanuyeckue yKa3aHus AJIsl 3aHATHH JEKIIHOHHOIO THIIA

JIexuMOHHBIN KypcC IIPEANOIaracT CUCTEMaTU3UPOBAHHOE U3JI05KEHNE OCHOBHBIX BOIIPOCOB
TEMaTU4YeCKOro IjaHa. B Xozie JIeKIMOHHBIX 3aHATHI pacKpbIBalOTCS 0a30BbIE BOMNPOCH B
paMKax KakJ0W TeMbl JUCHHUILUIMHGI (Tabiuia 5 u 6). O003Hauar0TCs KIFOYEBbIE aCTIEKTHI TEM, a
TaKXKe JeJaroTcsd akIeHThl Ha HauOoJiee CIIOKHBIE M Ba)KHbBIE IOJIOXKEHUS H3y4aeMoro
MaTepuaia. Marepuaibl JEKIUI SBISIOTCS ONOPHOM OCHOBOM JIJISl TOATOTOBKH O0yYaroumxcs K
NPAaKTUYECKUM 3aHATHAM / 71a00paTOpHbIM paboTaM M BBIIOJIHEHHUS 33JaHUN CaMOCTOSTEIbHON
paboThl, a TaKK€ K MEPONPUSTHUAM TEKYLIETO KOHTPOJISI YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTecTallly N0 JUCLUILINHE.

10.3. MeTtoanyeckue yKa3aHUsi MO OCBOECHHMIO AUCHMIUIMHBI Ha J1a00OPaTOPHBIX
padorax

[ToaroToBky K KaxaoW mabopaTopHON paboTe O0OydaroImuiicss OJDKeH HavaTh C
O3HAKOMJICHHSI C IUIAHOM 3aHATHUS, KOTOPBIM OTpa)kaeT cojAep)KaHUE MNPEUIOKEHHOW TEMBI.
Kaxnas BeimosHeHHAs: paboTa ¢ 0OPMIICHHBIM OTYETOM TIO/JICIKUT 3aAIIUTE Y MPETIOaBaTEls.

[Tpu onleHMBaHMM Ta0OPATOPHBIX pabOT yUUTHIBACTCS CIIEAYIOLIEe:

- KAQ4YE€CTBO BBIIIOJTHCHUA 3KCHepI/IMeHTaHLHO-HpaKTquCKOﬁ qacTHu pa6OTBI U CTCIICHBb
COOTBETCTBUS pE3yJIbTATOB pabOTHI 33JaHHBIM TPEOOBAHUM;

- KauecTBO 0(OpMJIEHHS OTYETa Mo padoTe;

- Ka4YeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

10.4. MeToguyeckne yKa3aHusl 10 OCBOCHHMI0 JTUCHMILUIMHBI HA 3aHATHAX CEMHHAPCKOroO
THIIA

HpaKTI/ILICCKI/Ie (CCMI/IHapCKI/Ie) 3aHATUA TMPCACTABIIAIOT co0oif JACTaJIU3alUuI0 JICKIIMOHHOT'O
TCOPCTUUCCKOTO MaTcpuaia, MHpPOBOAATCA B MLEIAX 3aKPCIUVICHUA KypCa W OXBATBIBAIOT BCC
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OCHOBHBIE pa3zzaenbl. OCHOBHOW (OPMOM TIPOBEICHUS MPAKTUUECKUX 3aHATHHA SIBIISCTCA
peleHue 3aaad.
[TpakTrueckue (CEeMUHAPCKHUE) 3aHATHS 00YUaIONMIUXCS 00ECIIeYnBaIOT:
- POBEPKY M YTOUHEHUE 3HAHUH, TOJIYICHHBIX Ha JICKIIHSIX;
- TIOJIBE/ICHUE WTOTOB 3aHATHHA TIO0 PEHTHHIOBOW CHCTEME, COIVIACHO TEXHOJIOTMYECKOW
KapTe TUCIUTUIAHEI.

10.5. Meroanuyeckue yKa3aHus M0 CAMOCTOSITeIbHOM padoTe 00y4arOMXCs

CamocrosTrenbHas paboTa 00ecneunBaeT IMOATOTOBKY OOYYaroIIUXCAd K ayJUTOPHBIM
3aHATUSAM U MEPOIPUATHUAM TEKYIEr0 KOHTPOJIS U MPOMEXYTOUHON aTTeCTalluy M0 U3y4yaeMoin
JTUCHUIUTMHE. Pe3ynpTaTsl 3TOH MOATOTOBKM TMPOSBIAIOTCS B AKTUBHOCTH OOyYaromMXcs Ha
3aHATHSAX M B Ka4eCTBE BBIIOJHEHHBIX 3a/1aHUI Ul CaMOCTOATENIbHOW paboThl U Ipyrux (Gopm
TEKYIEr0 KOHTPOJIS.

[Tpy BbIMONHEHUM 3alaHUM 11 CAaMOCTOSITETIBHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepUaAIOB JIEKIMM II0 KaXIOM NPONMIEHHOM TeMe, a TaKKe H3yYeHHE pPEKOMEHIyeMOU
JUTEpaTypsl, IpeAcTaBiIeHHoM B Pa3znene 6.

B mporecce camocToaTenbHON pabOThl IPU U3YyYSHUH TUCHUTUTMHBIOOYYAIOIIHUECS MOTYT
paboTaTh Ha KOMIbIOTEPE B CIELUAIN3UPOBAHHBIX AyJAUTOPHUIX IJI CAMOCTOSTENILHONW PabOoThI
(rabmuma  15). B aymuropumsax UMeeTcss  JIOCTyn  4epe3  MH(POPMAIHOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTb «VITHTepHEeT» K 3JIEKTPOHHON MH()OPMaMOHHO-00pa30BaTeIbHOM
cpene ynuBepcutera (OMOC) wu snekrponHoit Oubmmoreunoit cucreme (ObC), tme B
3JIEKTPOHHOM BHJI€ PAcIOJIaraloTcsi yd4eOHble M y4eOHO-METOJIMYECKHE MaTepuabl, KOTOpbIE
MOTYT OBITh UCTIOIB30BAHBI JJIsi CAMOCTOSTEIILHON paOOTHI IPU U3YyUYCHUU JTUCIUTLTAHBI.

Jis oOyuwaromuxcs Mo 3a04HOM (opme oOyuyeHMs camMOCTOsATeNbHAas paboTa sBIAETCS
OCHOBHBIM BHJIOM YYEOHOH J1€ATEIbHOCTH.

10.6. Mertoanueckue yKa3aHusl /Uil BHINOJTHEHUSIKOHTPOJIBHOH PadoThIOOYUYAIOIIUMHUCSH
3204HOH (popMbI
[Tpu BBINOJIHEHUN KOHTPOJIBHON pabOThl pEKOMEHIyeTCs MPOpadOTKa MaTEpUAIIOB JIEKIUI
10 TEMaM, a TaK)K€ U3yUeHHE PEKOMEHIyEMOH JINTEPATyphl, IpeAcTaBileHHON B Pa3nene 6.
BeInonHeHne KOHTPOJIBHOM paboThl CIOCOOCTBYET JIyUIIEMY OCBOCHHIO OO0YYaroIUMUCS
yuebHOro Marepuana, opMHUpYeT MPAKTUUYECKUH ONBIT M YMEHHUS 10 U3y4yaeMOoi TUCIMITIHHE.

11. OHEHOYHBIE CPEACTBA JIA1 KOHTPOJIA OCBOEHUA JUCHUTIJIMHBI

11.1. TunoBble KOHTPOJbHBIE 3aJaHUSl WJIN HWHbIE MATEPHAJIbI, HEOOX0AUMbIE IS
OLlEHKM 3HAHUI, yMeHHH, HABHLIKOB M (WIM) ONbITA B XO/J€ TeKYUIero KOHTPOJs
yCneBaeMoCTH

Jnsg  Tekymiero - KOHTPOJISL 3HAHUW oOydaromuxcs [0 JUCHUIUIMHE — MPOBOJUTCS
KOMILJICKCHASI OLICHKA 3HAHM, BKJIIOYAIOIIas

- IpoBeJIeHUE Tab0PaTOPHBIX PadoT;

- TECTUPOBAHUE HA CaliTe MPENO0IaBaTeNs 110 Pa3IMUHBIM pa3ziesiaM Kypca

- IPOBEJIEHNE KOHTPOJILHBIX Pa0OT sl 00yUaroMXCsl 3a09HON (POPMBI;

- BBITOJIHEHUE 3aJIJaHUH U1l CAMOCTOSITETIbHON pabOTHI IS 00YYarOUXCsl OYHON (POPMBI;

11.1.1. TunoBble 3a7aHus 1Jis JJa0OPaATOPHBIX padoT
Tunosble 3a7aHus A5 1a00paTOPHBIX padOT MPUBEIACHBI B METOJUYECKUX YKa3aHUAX 10

MPOBEICHUIO JIAOOPATOPHBIX PadoT.

11.1.2. TunoBbIe TECTOBLIE 3aJaAHUSA
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Ilpumepvl mecmoevix 3adanuil TO IUCUUIUIMHE (OIEHOYHBIE CPEJICTBAa B IOJHOM
o0BbeMe XpaHsaTcs Ha kKadenpe « XMMHUUECKUE U MTUILEBbIC TEXHOIOTHI):
1. Cucrempl, KOTOpbIC HE OOMEHUBAIOTCSL C OKPY KAIOIIEH Cpeioi HU BEIIECTBOM, HU SHEPruci
Ha3bIBAIOTCS:
1) 3aKpBITHIMU
2) OTKpPBITBIMU
3) U30JIMPOBAHHBIMU
4) cranaapTHEIMU
5)1u3l
2. B xumnueckoii peakimn AH<O  AS<O0. JlanHbI# mpoiiecc BO3MOXKEH, €CIIH:
)| AH|<| TAS |
2) |AH|>| TAS|
3) AG>0
4)1u3
5)2u3
3. Ilpu xakux ycnoBusax MoxxeT nmporekats peakius 2NO(1)+02(r)=2NO2(r), AH<0?
1) HU TP KaKHX;
2) npu BBICOKUX TEMIIEPATYPAX;
3) mpu HU3KHUX TeMIepaTypax;
4) npu BBICOKOM JIaBJICHUH;
5) nipu JTFOOBIX.
4. Yemy paBHO U3MEHEHUE BHYTpEeHHEN sHepruu npouecca (k/x) npu temneparype 1000K
C3Hs+502(4)=3CO02)+4H20¢) AH%, = -2044,7 kJIx
1) -2044,7
2) -2036,39
3) -1022,35
4) -2053,01
5) -1026,51
5. Ana peakuun CeHe(3x)+3H2(r)=CeH12(x) (AH°=-205 x/Ix) ompenenuTth, CKOIbKO Teria (B
k/J[>K) BBIIETTUTCS, €CJIM B PEaKIIUU ydacTByeT Ir Oen3omna?
1) 2,67,
2) 205;
3) 9,15;
4) 321,4;
5) 306,6.
6. [Ipumepom TepMOAMHAMUYECKUX (DYHKIIUM SBIISTFOTCS:
1) Temniepatypa, JaBieHue
2) SHTAJBIINU, TEMIIEpATypa
3) sHTponHUs, TeMIepaTypa
4) sHTaANBNUS, SHTPOIHS
5) BHYTpEHHSS SHEPrusl, JaBleHHE
7. 3acuér kakoro (akTopa BO3MOXHO CaMOIIPOM3BOJIbHOE IMPOTEKAHHME Ipolecca B MPSIMOM
HanpasieHuu: CaCOs3)=Ca0x)+CO2nAH>0
1) SHTaTBIUHHOTO, IPH BBICOKOW TEMITEpaType
2) SHTPONUIHOT O, TPU HU3KOH TeMmnepaType
3) mpoiiecc He BO3MOXKEH
4) >HTPONUITHOTO, IPUBBICOKOHN TeMIepaType
5) HTaNBNUNHOTO, IPU HU3KOU TeMIeparType

8. Bosmoxxen mm mpsimoit mporecc mpu a)298K u 0)1000K B XMMHYECKOW peakiuu, TJIe
AH% ;= 305k Ik  AS% .= -474 Tix/K.
1) a) 1a 6) ma
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2) a) na 0) HEeT

3) a) Het 0) na

4) a) Het 0) HeT

5) mpsiIMO# TIPOIIECC BO3MOXEH MPHU abCOIOTHO JII000# TeMiieparype
9. Kakoe u3 mpuBeCHHBIX HUKE COCTMHEHHS HanboJIee YCTOHIMBO?
1)CaOAG°=-604,2 xJI>x/Mob;

2)C0O2AG°=-394,38 k/[x/Mob;

3)FeOAG°®=-244,35 k]I>x/Mo11b;

4HMgO  AG°=-569,6k[x/Mob;
5)Al203AG°=-1576,4x]JI:x/M0b

10. ITouemysnuTpomnus TiIOMeHbIie, ueMdHTpOIHs T 1027
1)suTanbnus T102 MmeHbIedHTANBIUU T 10;

2)sneprusl u66caTiO2 menbinesneprunl n66caTiO;
3)crpoenuneTiO200meecnoxuoe, yeM crpoerue T10;

4) ctpoenne TiO2 MeHee cliokHOE, yeM ctpoeHue Ti0;

5) HET BEpHOTro OTBETA.

11.1.3. TunoBble 3a1aHUs AJI KOHTPOJILHON PadoTHIOOyUalOUIUXCs 3204HOM (GopMBbI
00yueHust
1. Kak pearupyrot conu meau (II) ¢ BogabIM pacTBOpoM amMmmuaka: a) npu u3oeitke Cu2+; 0) nmpu
n30bITKe aMMuaka? Hamucars ypaBHEHUS peakLuid.
2. KakoB cocTaB coeauHenusi, oopasyrouierocs npu kunsuyeHur CuCl2 ¢ MegHbIMU CTPYKKaMu B
cosstHO-KuciompacTtBope? Kakoe coeanHeHuUe BbINAJaeT U3 pacTBOpa Hocie pa30aBieHUs €ro
Bonoi? Kak Bener cebst oOpa3oBaBIIMICS OCaJOK IO OTHOIICHHIO K KOHLIEHTPUPOBAHHBIM
pactBopam: a) HCI; 6) NH3? Hanucars ypaBHeHUs peakiuii.
3. MHccnenoBaHusi NOKa3bIBalOT, 4TO Komiuiekchl 3osota (III) nuamMarHUTHBL UM UMEIOT
IUIOCKOKBaipaTHOE cTpoeHne. OOBSICHUTE 3TH SKCIIEPUMEHTATIbHbIE (PaKThI.
4. Hanumure ypaBHeHus peakiuil ruaponusa AuCl3, Bzaumopeiicteust Au203 u Au(OH)3 ¢
KHCIOTaMU M IIEJI0YaMH, B3aUMOJECHCTBUS TPUTAIMIOB 30J0Ta C TaIUAAMH IIEJOYHBIX
METAaJIJIOB.
5.Kakoii BBIBOJ MOXXHO caenath o Tepmuueckod ycrtoiuuBoctn DHal m 320 Ha ocHOBaHUM
AGoOp. 3TuX coenuHEeHn?
6.bynyr 1M mpoTekaTth OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE MPOIECCH NpU J100aBICHHUU K
noakuciaeHHsIM pactBopam coneit Cu (I1) pacropos KC1, KBr, KJ?
7 IlpuBeauTte npuMepsl MPOLECCOB, MPH KOTOPBIX 00pa3yrorcs akBakomiuiekesl Cu (II).
8. KommnekcooOpazoBatenu Cu+, Ag+, Aut npu HEBBICOKON KOHIIEHTpAalUM JIMTaHJOB B
pacTBOpe dHalle BCEro HMMEIOT KOOPJMHALMOHHOE YUCIO 2 M 00pa3yloT HOHBI JHMHEHHOTro
ctpoenus. [Ipu 601b1110i1 KOHIIEHTpAIMK JTUTaH0B KOOPAMHAIIMOHHOE YHUCIIO BO3pacTaer A0 3, u
HOHBI TIPUOOPETAIOT TPEYyrojbHOe cTpoeHrne. ONMIINTE BO3MOXKHbIE U3MEHEHUS 3JIEKTPOHHOTO
CTPOEHHS YKa3aHHBIX KOMILIEKCOOOpa3oBareseil nMpu yBENTWYEHUH KOHIEHTpPALMU JIMTaHJIOB B
pacTBope.
9. K pactBopy MemHOro Kymnopoca IMPHIMBAIOT PAacTBOP COJSIHOM Kucio-Thl. [Ipenckaxure
U3MEHEHHUs, KOTOpblE€ IPOTEKAlOT B pacTBope. Hammmmre ypaBHEHHS COOTBETCTBYIOIIMX
peaKkui.
10. Hanmummmte ypaBHeHUs B3aMHBIX nepexo10B noHoB [Cu(H20)6]2+ u [Cu(OH 4]2-.
11. Ob6bsacHUTEe NpUYMHY PACTBOpPEHHUsS cepeOpa B pacTBOpe LUaHWAA Kaiusl B MPUCYTCTBUU
kucaoposa. CocraBbTe ypaBHEHUE PEAKIIMH.
12. CocTaBbTe ypaBHEHHS PEAKIIMH, JESKAMUX B OCHOBE IMOIYUYEHHUS «CEPEOPSHOTO 3epKayiay,
€CIIM B KaUeCTBE MCXOAHBIX MPOIYKTOB B3SITh HUTPAT cepedpa, pacTBOp aMMHaKa U TIIIOKO3Y.
13. Kakoe xonnM4yecTBO M Kakasi Macca MEAM COAECPKHUTCS B MaJaxXUTOBOM HIKATYJKE Maccou
0,663 Kr npu ycI0BUM, YTO OHA U3TOTOBJIEHA U3 YUNCTONOMAJIAXUTA, HE COAEPIKALLETO IIpUMeEcei?
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11.1.4. TunoBbie 3agaHUSAIAS CAMOCTOSITEIbHOM padoThHIOOyUAIOIIUXCS  OYHOM
¢hopmbI 00yueHUs1

1. Hanmummre TepMOXHUMHUYECKOE YPAaBHEHHE, COOTBETCTBYIOIIECETAOINIHOMY 3HaueHuto (AH"
06p) NH3. CxonbKo TeIuta BeIASIUTCS, €CJIM Bpe3yJbTaTe peakiuun oopazyercs 2 mosb NH3?

2. Hanmummre TepMOXHUMHUYECKOE YPAaBHEHHE, COOTBETCTBYOIICETA0IMYHOMY 3HAYCHUIO (AH®
06p) H20. Ckonbko Teruta BeiaenuTcs npuodpazoBanuu 1 kr H2O(k)?

3. Hanumure TepMOXUMHUYECKOE YPaBHEHUE, COOTBETCTBYIONICETAOMNIHOMY 3HaueHuto (AH"
06p) CH30OH. Ckoibko Teria BBIACINUTCS, ecaurpopearupyet 1 r Bogopoaa?

4. HanummTe TepMOXUMHYECKOE YPaBHEHHE, COOTBETCTBYIOIICeTa0IMuYHOMY 3HadeHHO (AH°
06p) Cr203. CkoJIbKO XpoMa OKHCIHJIOCh, €CIIM Bpe3yibTaTe peakuuu Bbiaenuiaoch 11,4 kJx
teria?

5. Hanumure TepMOXUMHUYECKOE YpaBHEHHE, COOTBETCTBYIOIIeeTaOINUHOMY 3HaueHuto (AH®
06p) CH3 COOH. Kakoii 06beM KHCIIOpO/Ia MOIIeTHa OKUCIICHUE, eCITH BhIAenuiock 87,38 kJx
tera’?

6. Harmmmre TepMOXMMHUYECKOE YpaBHEHHE, COOTBETCTBYIOIIEETA0INIHOMY 3HaYeHUIO (AH®
crop) C6H6. CkonbKo Teria BbIIEIUTCS, €CIM BpeaKIuu y4acTByeT 8 r kucinopoaa? OTBeT 1aTh
Ha OCHOBaHMH pacyera cucrosb3oBanueM (AH°00p) peareHTosB.

7. PaBHoBecue B rereporeHHoii cucreme C(rpadut) + 2 Cl2(r) ==CCl4(r) ycTaHOBHIOCH TIpH
CIIEIYIOIIMX KOHIIGHTpaMsIX pearupyronmxseniects (Mmonw/n): [CI2] = 0,8; [CCl4] = 0,3.
Paccunrtarh Ha4aTbHYIOKOHIICHTPAIMIO XJIopa. B KakoMm HampaBiIeHUH CMECTUTCS paBHOBECHE B
JAHHOW CUCTEME IPHU YBEITUYCHUH JTABJICHUS?

8. PaBHoBecue B romorenHoit cucreme N2(r)+ 3 H2(r)= 2 NH3(r)ycraHoBmwioCh mpH
CIIeIYIOIIMX KOHIEHTpanusx (Moiw/m): [N2] = 11; [H2] = 2;[NH3] = 3 . Beuuciauth KOHCTaHTY
paBHOBECHSI U MCXOJHBIE KOHIICHTpAIMKAa30Ta U BOAOpOAa. B kKakoM HarpaBI€HUH CMECTUTCS
paBHOBECHE TAaHHOWPEAKIIUY TIPH YBEITMUCHUH JTABJICHHUS ?

9. PaBHoBecue B romoreHHoil cucreme4HCl(r)+O2(r)=2H20(r)+Cl2(r) ycTraHOBWIOCH MpH
cienyromuxkonuentpanusax (mons/n ): [HCI] =0,25; [02] = 0,3; [H20] = 0,2; [CI12] =0,2.
BeruncnuTh KOHCTaHTy paBHOBecusi U ucxonHble konueHTpammu HClI u O2. Bxakom
HaIpaBJICHUU CMECTUTCS PaBHOBECHE B JAHHON CHUCTEME MPUYMEHbBIIICHUH OOIIETOo J1aBJICHUS ?
10. Koncranta paBHoBecus peakiuu H2 (r) + 12 (r) = 2HI (1), AH° ==51,8 x/Ix, Kc = 50.
PaBHOBecHBIE KOHIIEHTpalMK BOAOpOAa M ioja (MOJb/I)COOTBETCTBEHHO COCTAaBISIOT 1 u 6.
Paccuurats HavalbHbIC KOHIIEHTPALIMUBOAOPOJa  H Hona. Kakue (bakTopbI
OyIyTCIIOCOOCTBOBATh YBEITUYCHUIOPABHOBECHON KOHIIEHTPAIIUU MTPOIyKTa PEaKIun?

11.2. TunoBble KOHTPOJIbHbIE 32JaHUSI UM UHBbIE MAaTepHAJIbl, HEOOX0AMMBbIe 1JI5l OLEHKH
3HAHM#, YMEeHMIi, HABBIKOB M (MJIM) ONBITA B XO/ie IPOMEKYTOYHON aTTeCTAlMHU 1O
AUCHUILINHE

1. Kakasi u3 cjieayonmux MoJieKy.J He uMeeT MMPaAMUAAJIbHYI0 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

3. 6-CBsI3b MOKET 00Pa30BLIBATHLCS NP NEPEKPLIBAHUH
1. s-s op6uTaneii
2. s-p opbuTaneii
3. p-popbuTaneit
4. Bo BCcex yKa3aHHBIX CITydasx
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5. HH B O/IHOM U3 YKa3aHHBIX CITy4acB

4. ATOMBI B MOJIEKYJaX OOBIYHO HMMEKWT C- M T- cBfA3W. B oOpa3zoBanmu 7-cBsi3eit
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. MouJaekyaspubie opouTamu (kak U AQO) Moryr ObIThb BbIpOXKIAeHHbIMH. Kakue
YTBep:K1eHHs BePHbI B OTHOIIEHUH BHIPOKIEHHBIX0pOUTANEi?

1. OHU 3HEPreTHYECKU SKBUBAJICHTHBI

2. OHu He 00NaNArOT dHEPTUEH

3. OHM NpeCTaBISAIOT U3 CeOsl HE YHUCTHIE, a THOPHUIHBIE OpOUTATH

4, 1u?2 5.1u3 6. 2u3

6. C kaKoii cTpyKTYypoii acconuupyercsi SP°-d ruépuan3anmsi aTOMHBLIXOpOUTAJIEl?
1. ITnockuii kBajapat
2. Tlmockwuii TpeyroJIbHUK
3. OkTasrap
4. Terpasrap
5. TpuronanbHas Ounupamuaa

7. Kakasi u3 cjieyl0luX MOJIeKYJ/I He HMeeT JMHEHHYI0 CTPYKTYpYy?
2. BeCly 2.1Cl 3. HF 4. PH3 5. CO2

8. IosisipusyemocTh MOHOB B psiaax a) Lit ;Na*; K*; Rb*; Cs*m 6) F; Cl; Br ;I
1. B a) yBenuuuBaercs, B 0) yMeHbIIIaeTCs
2. B a) yBEeIMUYUBACTCS, B 0) YMEHBIIACTCS
3. B 000UX yBETUYHUBACTCS
4. B 000MX yMEHbILIAETCS
5. B 000UX HE U3MEHSETCS

9. Ha aromax, CBSI3aHHBIX MOJISIDHOI CBfI3bI0 TMOSIBJISIETCH JJIEKTPUYECKHil 3apsi,
Ha3bIBaeMblil 3P (PpeKTHBHBIM 3apsaaoM. BesnunHa 31010 3apsiga onpeaessiercs

1. TIpoYHOCTBIO CBSI3M MEXly aTOMaMH B MOJIEKYJIe

2. AccumeTtpueil pactipeesieHus JeKTPOHHOM IIOTHOCTH B MOJIEKYJIE

3. Pa3HoCThIO 3apsiia aTOMHBIX S/1EP

4. BennuuHON MOJISIPU3YIONIEH CIIOCOOHOCTH aTOMOB

5. CoOTHOLIEHNEM MOJIIPU3YIOLIETO JEHCTBUS OJJTHOTO aToOMa U MOJISPU3YEMOCTH IPYToro

10. Kakue u3 nepeyucjeHHbIX CBOMCTB XapaKTepU3yIOT aTOMHYIO pelieTky?
1. Teepaocts 2. IlnactuyHocTh 3. BhicOKasi TemnepaTypa mJjaBJeHHs
4. D1eKTPONPOBOJHOCTH U TENJIONPOBOJHOCTH

1.1u3
2. Bce nepeuncienHble CBOHCTBA
3.2u4
4.1u2
5.1u4
11. B oTHOIIEHUM 3HEePIrUM BOAOPOIHOI CBSI3H NPaBeAJTHBO YTBEePKICHUE
1. oHa MeHbIIIe SHEPTUU KOBAJIEHTHOU CBSI3U
2.0Ha OO0JIbIIIE SHEPTHH BaHAEPBaaIbCOBA B3aUMOICHCTBUS
3. oHa OoJIbIIIe YHEPTHH KOBAJICHTHOH CBSI3H
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4

ln2
5.0Ha MEHbIIIE YHEPTUU BaHI€pBaaIbCOBa B3aUMOJACUCTBUS

12. CBs3b B MoOJIeKYJ1e MOKeT OCYLIeCTBIATHCS MyTeM NepeKPbIBAHUS OJHO3JIEKTPOHHBIX
opOuTasieli B3aUMOJEHCTBYIOIIMX aTOMOB. JTO - JABYX2JIEKTPOHHBbIEIBYXLEHTPOBbIE
JIOKAJU30BaHHbIe cBsi3U. Heslokanu3oBaHHbBIE e CBA3M

1.
2.
3.
4.
S.

YHUCTasi G-CBS3b
rudpuaHas Sp - cBs3b

T-CBSA3b C yyacTueM 3-X Ui 6ojiee aTOMOB
T-CBSI3b C yUaCTHEM S-OpOuTasiei

ruOpuHast CBSA3b, BUAOM3MEHEHHAs! HETIOIeJICHHOM Mapoii

13. ITo Teopuu MO B MoJIeKyJie KpOMe CBA3bIBAIOIIMX M PAa3PbIXJIAIOIIMX MOTYT ObITH elle

U HecBsi3bIBaomueopouTaan. Kakoe n3 yreepxaeHuii Bepuo?
1.

2.
3.
4

1.

OHU MPCTIATCTBYIOT 06p33013aH1/110 MOJICKYJIbL

MEPEXOJAT OT OJHOI'0 aToOMa B MOJICKYITY 0e3 U3MEeHEHU OHEpIrun

MMpUuHAJICKAT TOJIBKO OAHOMY aTOMY

OHH HC UBMCHAIOT SDHCPIUK U AJIMHBI CBA3H, HO UBMCHAIOT KOH(bI/Il"ypaI_II/IIO MOJICKYJIbL

lu

2 2. 1u3 3. 1u4

4.2n3 5.2n4 6. 3u4

14. Kakasi u3 cJIeyIOIIHX MOJIEKYJI He HMeeT CTPYKTYpPY TeTpadapa?

1

. CF4 2.Si02 3.CH4 4.CO2

15. B MoJiekyJie a30Ta 3J1€eKTPOHBI 3AHUMAKOT

1

2
3
4
5

. 4 G- 1 OJIHy T-CBSA3BIBAIOIINE U 2 G-Pa3phIXJISAIONINE
. TOJIBKO CBSI3bIBAIOIME OPOUTAIIN

. 2 T-pa3phIXISIONHKe U 3 - 1 1 T-CBA3BIBAIOIINE

. 2 0- ¥ 2 m-CBsI3BIBAIOIIME M | G-pa3phIXIISIONIE

. TPH T- U 2 G-CBA3BIBAIOILNE U 2 T-Pa3phIXJIAIOLINE
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