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1 Heasb, nu1aHupyeMblie pe3yabTaTbl 00y4eHHs M0 JMCUHUILIHHE (MOLYII0)

Heny TuCHUTUIMHEL:

- ¢opMUpOBaHUE AUATEKTUKO-MATEPUATHUCTUYECKOTO MUPOBO33PEHHUS, BRIPA0OTKA HAYYHOTO B3IVISLAa HA
MUp, (popMUpOBaHHE COBPEMEHHOTO HAYYHOTO MPEICTABICHUS O Marepuu U (GopMax ee IBUKEHUS, O BEIIECTBE
KaK OJTHOM W3 BUJIOB JIBHKYIIEHCS MaTEPUH, O MEXaHU3ME TIPEBPAIICHIS] XUMHUECKUX COCTMHEHUI;

- IPUMEHEHHE CyMMbl XUMUYECKUX 3HAHUM, YMEHHUI U HAaBBIKOB B PO(heCcCHOHANIBHOMN 1eATeIbHOCTH.

OcHOBHBIE 33/1a4d XUMUYECKON MOATOTOBKHU 3aKJIFOUAIOTCS:

- B OCBOCHUU (PYHIAMEHTAIILHBIX OCHOB XUMHUYECKON HAYKHU;

- IPUMEHEHUH OCHOB XUMUYEKCON HayKH B MPO(hecCHOHAIBHOMN 1eATEeIbHOCTH.

JlaGopaTopHbIi MPAKTHUKYM MPUBUBAET HABBIKU HKCIIEPUMEHTATBHONU PaOOTHI M YUHT:

- O0OBSCHATH XMMHUYECKHE CBOMCTBA aTOMOB B 3aBUCHMOCTH OT CTPOCHHSI X dJIEKTPOHHBIX 000JI0UEK;

- npuMeHsTh npuHiun Jle-Ilareabe K XUMUYECKUM paBHOBECHSIM;

- MCII0JIb30BaTh BEJIMYMHBI KOHCTAHT AUCCOIMALIMU JUIS XapaKTEPUCTUKH CHUJIBI AJIEKTPOJIUTA;

- BBIYUCIATH pH;

- MPOU3BOUTH PACUeT TETUIOBBIX dPPEKTOB XUMHUUECKUX MPOIIECCOB;

- IPOU3BOJUTH AHATUTUYECKUE PACUETHI;

OLICHUBATh, KaKue CBOWCTBA (OKHCIUTENIbHbBIE UM BOCCTAHOBUTENBHBIE) MOTYT MPOSIBIIATH COETUHEHUS,

- MCTIOJIb30BATh BEJIMYMHBI CTAHJAPTHBIX AJIEKTPOJHBIX MOTEHIIUATOB ISl OMpPENeIeHUs] OKUCIUTENbHO-
BOCCTaHOBMTEJIBHBIX IPOLIECCOB;

- NOHMMATh XHWMHUYECKHE CBOWCTBA OPraHMYECKUX COEIMHEHUIN (B 3aBUCHMOCTHM OT HX COCTaBa U
CTPYKTYpBI);

- IOJIy4aTh ¥ CTA0OMIM3UPOBATH PA3IUUHbIE TUIIBI TUCIIEPCHBIX CUCTEM;

- pU3UKO-XMMHYECKIM METOJIaM aHaln3a;

- IPOU3BOJUTH AHATUTUYECKUE PACUETHI;

- IPUMEHATh XUMUYECKHE METO/IBI B MPOPECCUOHATILHOM e TEIIbHOCTH.

[InanupyeMbIMu pesyiabraTaMd OOydeHHUs MO JUCUUIUIMHE (MOAYMIO), SBISIOTCA 3HAHUS, YMEHWS,
HaBbIKK. llepedeHp MIaHUPYEeMBIX pEe3yabTaTOB OOYYEeHHUS [0 AUCHUIIIMHE (MOIYJII0), COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3ysIbTaTaMU OCBOEHUsI 00pa30BaTeIbHON IPOrpaMMBl, IIPEICTaBIECH B Tabnuue 1.

Tabmuua 1 — Komnerenuuu, popMupyembie B pe3ysbTaTe U3y4eHUs JUCIUILTUHBL (MOTYIIS)

KO,Z[ u (bOpMyJ'II/IpOBKa P€3yJ'H>TaTBI 06yqu1/I${ 10 JUCHUITIIINHE

Haszganue OITOII BO, | Kox u dpopmynuposka MHIUKATopa Ko
COKpalICHHOC KOMIIETCHIIMH JOCTHIXXCHHUA
KOMIICTEHITHH pe3ynb DopMyIHpOBKa pe3yasTaTa
Tara
05.03.06 «Oxomorust u | OIIK-1 : Criocoben OIIK-1.3k : P11 3HaHue | (yHIAMEHTaJIbHBIX pa3JeioB

MPHUPOIOTIONE30BAHNE)» | MPUMEHATH Oa30BEIC [Mpumensier 6a30BEIC XHUMUH, B 00bEME,
(b-3I0) 3HAHUS 3HaHUS XUMUU [IPU HEOOXOIUMOM 11 OCBOEHUS
(hyHIaMEHTATEHBIX MIPOBEJICHUH XUMHUKO- XHMHYECKHUX OCHOB B
paszesnoB HayK O aHAJTUTUYCCKHUX 9KOJIOTHH U
3emue, HCCIIEIOBaHUI B MIPUPOJIOTIONH30BAHNUS;
€CTCCTBCHHOHAYYHOTO | OOJaCTH 3KOJIOTHH U XAMHUYCCKUX CHCTEM:

Y MaTEMaTHYECKOTO
IIUKJIOB TP PEIICHUH
3a1a4 B 00J1acTH
JKOJIOTHU U
MPUPOIOTIONE30BaAHHS

MMPpUPOAONIOJIL30BaAHNA

PacTBOpPOB, KaTaJIN3aTOPOB U
KaTaJIMTUYECKUX CUCTEM,
JUCTIEPCHBIX,
INEKTPOXUMHUUECKUE CUCTEM;
OCHOB XUMHUYECKOH
TEPMOIMHAMUKH 1 KUHETHKH:
SHEPreTUKU XUMHUYECKUX
MPOILIECCOB, XUMHUYECKOTO U
(hasoBoro paBHOBeCHS,
CKOPOCTH PEaKIK U METOJOB
€€ peryanpoBaHus,




KoJe0aTeNbHbIX peakiuil;
peaKnnoHHOI CIOCOOHOCTH
BEILIECTB; MEPHOIUUECKOM
CHCTEMBI DJIEMEHTOB;
MOJTMMEPOB, OJIMTOMEPOB U MX
CHUHTE3a; PEaKIIMOHHOU
CITOCOOHOCTH BEIIECTB;
CBOMCTBA BEIIECTB.

P12

3nanne

TEOPETHYECKHUX ACIIEKTOB
MIPUMEHEHUS METOJI0B 0TOOpa
npo0 1 aHAJIUTHYECKOTO
OTIpE/ICICHUS BEIIECTB B
KOMIIOHEHTaX OKpy>Karouiei
cpelsl (HOpMaTUBHO-
METONYECKyIo 6a3y, HOpsIoK
BBITIOJTHEHUSI Pa0oT,
MPOTOKOJIMPOBAHUE ITAIIOB
JKCIIEPHUMEHTA), B
COOTBETCTBHH C 33Jja4aMH B
po¢heCCHOHATLHOM
JIESITEIbHOCTH

P13

YMmenue

MIPOBOJHTH PACUETHI
KOHIIEHTPAIH PaCTBOPOB
pa3IMYHbBIX COETUHEHUH,
OTIpeneNiaTh H3MEHEHUE
KOHLICHTpauuil npu
MIPOTEKaHUN XUMHYECKUX
peaxkuui, onpeaensiTh
TePMOJMHAMUYECKHE
XapaKTEPUCTUKN XUMHUECKUX
peaxkuuii 1 paBHOBECHbIE
KOHIICHTPAIIUX BEIECTB,
MIPOBOANTH OYHUCTKY BEIIECTB
B 1a00PaTOPHBIX YCIOBHSX,
OTIpeNieNiaTh OCHOBHEIE
¢busnUecKre XapaKTepUCTHKA
OpPTaHUYECKHX BEIICCTB

P14

YMmenue

HCIIONIb30BaTh CIEIUAIbHbIE
METOJIBI (XUMHUKO-
aHAJMTHYECKHE) B
podecCHoHaTBEHON
JIeSITENIbHOCTH

PII5

Hasrix

BBITTOJTHEHHUS OCHOBHBIX
XHUMHYECKUX JIADOPaTOPHBIX
onepauui, BIageHUs
MeTofamu onpenenenus pH
PacTBOPOB M ONPEEICHNS
KOHILIEHTpaluil B pacTBOpax,
METOZaMH CHHTE3a
HEOPraHUYECKUX H
OpraHNYECKUX COEIMHEHUI

PII6

HaBrix

MIPUMEHEHHST XUMHIECKHAX
METOJIOB JUTS PEIICHHS 3a/1a4 B
npodeccHoHaTbHON
JIESITEIIEHOCTH




2 MecTto qucuunanHbl (MoayJst) B crpykrype OIIOII

HucnuiuinHa «XUMUS» OTHOCHUTCS K 4YacTH Yy4eOHOro IuTaHa, (OPMHPYEMOH ydYaCTHUKAMHU
o0Opa3oBareiabHBIX OTHOLIEHUH. [Juciumnirnna 6a3upyercst Ha KOMIIETEHIUSAX, C(HOPMHUPOBAHHBIX HA MIPEIBIIYIIEM
YpOBHE 00pa30BaHUsI.

3. O6beM QUCHUILUIHHBI (MOIYJIS)

OO0BbeM TUCIMITUIMHBI (MOIYJISI) B 3aU€THBIX CAMHHUIAX C YKa3aHHEM KOJIMYECTBA aKaJeMHYCCKUX YacoB,
BBIJICTICHHBIX Ha KOHTAaKTHYIO paboTy ¢ oOydaromumMucs (o BUAaM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO
pabory, npuBe/eH B Tabnuie 2.

Tabmuma 2 — O61Iast Tpy10eMKOCTh TUCIIUTUTHHBI

Tpyno- .
CMROCTB O0beM KOHTAKTHOM paboThI (4ac)
Cewmectp
dopma (0ODO) ; dopma
Hazsarne OIIOII BO o0yde- q?,gb WK KypC AynuropHas B;?Zg: CPC aTTec-
HUA 300, Taluu
C()3<DO) B3.E.) Bcero
JIeK. npax. n1a0. TTA KCP
05.03.06 Sxonorua u | 0y BLB 1 4 73 36 0 36 1 0 71 €
MPHPOJIOTIONH30BAHIE
05.03.06 Sxonorus u | 0y B1B 2 5 73 36 0 36 i 0 107 5
[PUPOJIONIONIB30BAHHE

4 CTpyKTYypa M cojiep:KaHue AUCHUIIHHBI (MOLYJIs)

4.1 CTpykTypa IuCHUNIMHBI (MoayJs) aiast QPO

TemaTnueckuil maaH, OTpPaXArOMIM COJAEp)KAHUE JUCHUIUIMHBI (MEpeYeHb pa3felioB W TeM),
CTPYKTYpUPOBAHHOE 10 BUAAM Y4eOHBIX 3aHATUHN C YKa3aHHEM X 00bEMOB B COOTBETCTBUU C YICOHBIM IIIAHOM,
npuBesieH B Tabnuue 3.1

Tabmuma 3.1 — Pasmensl gucturuinHbl (MOIy/s), BUABI YU4€OHOW NEATeTbHOCTH M (OPMBI TEKYIIETO
koHTposs At ODPO

Kon pe- Koi-Bo 4acoB, OTBEJCHHOE Ha dopma
Ne HazBanue Tembl 3yabpTara
06yqu1/1ﬂ Jlex HpaKT J1a6 CPC TEKYILIETr0 KOHTPOJIA
1 cemecTp
BBeznenue B AUCHMILIHHY. CobecenoBanue, 3aIUTa
PA1, PO3, o
1 | Knaccsl HeopraHMYeCKHX PIIS 4 0 4 9 oT4era 1o JadopaTopHOH
COeIMHEHNI pabote
PIIL P13 CobecenoBanue, 3amura
2 | ATOMHO-MOJIEKYJISIPHOE yUCHUE P;:[ 5 ’ 4 0 4 9 OTYeTa 110 J1abopaTopHOi
pabote
CrpoeHune atoma 1 CobecenoBanne, peleHne
PI1, P13,
3 | nepuoamnueckas cucreMma PII3, PIIS 4 0 4 8 3aja4, 3alliuTa oOT4eTa o
anemeHToB J[.M1. Menneneesa ’ nmabopaTopHoii paboTe
PII1, PILL. CobecenoBanue, pelieHne
XUMHuecKas CBSI3b U CTPOCHHE 3aj1a4, 3all[Ta OTYeTa 0
4 PA3, P13, 4 0 2 9 .
BeIleCTBa nabopaTopHoii paboTe,
PS5
3amura pedepara
PIIL, P112,
CobecenoBaHue, peleHne
Pa3, PA3,
5 | PactBopsl 12 0 14 18 3aj1a4, 3alluTa OT4eTa 110
P14, PS5, 6 6
PII6 11abopaTopHBIM paboTamMm
PA1, P2,
OCHOBHBIE 3aKOHOMEPHOCTH PII3. PII3 CobecenoBanne, pemeHue
6 | mpoTekaHusi XUMHUECKHUX PII 4’ PII 5’ 8 0 8 18 3ajad4, 3alliuTa oTIeTa o
MPOLIECCOB ’ ’ 71ab0paTopHBIM paboTam
PII6
2 cemecTp




CobeceoBaHue - OTBETHI HA
7 Komnmurarusasie cBoiicTBa PI1, P13, 4 0 6 20 KOHTPOJIbHBIE BOIIPOCHI,
pacTBopoB PI5, P16 3amuTa oT4eTa 1o
nmabopaTopHEIM paboTam
OKHUCIIUTENBHO- PI1, P11, CO6eceHOBaHH6€’ samura
8 | BoccTanoBuTENBHBIE U P13, P13, 14 0 14 20 OTHCTOB MO JTabOPATOPHKIM
paboram, perieHue 3aaad,
IIEKTPOXUMHUYECKHUE MTPOLIECCHI PII5
3amura pedepara
DUHKO-XHMIS HCTIEPCHBIX P11, P12, CobecemoBanue, 3amuTa
9 cneTeM P PI3, P15, 8 0 8 20 OTYETOB 0 JIAOOPATOPHOIT
P16 pabore
CobecenoBanue, 3amura
. P/, P13,
10 | DnemeHTHI OpraHU4ecKON XUMHUU PII5 6 0 6 20 OTYETOB MO J1a00PaTOPHBIM
paboram
CobecemoBanune, 3alnATa
(6] PA1, PAO1 ’
11 PrAHHHSCKHE 1 Al P 4 0 2 27 OTYETOB MO Ja6OPaTOPHOU
HEOPraHUYECKHUE MOJIUMEPDI Pa3, P15
pabore, 3amura pedepara
Hroro no Tabaune 72 0 72 178

4.2 ConepskaHue pa3/esioB M TeM AUCHMILIHHBI (MoayJst) st OPO

1 cemecTp

Tema 1 Bseoenue 6 oucyunauny. Knaccovl neopeanuueckux coeouHeHutl.

Copepxxanue teMbl: Benenue B qucuuruinny. [Ipenmer, 3agaun u metoasl xumuu. [Ipocteie U clioxHbIe
BemectBa. Kiaccupukanms mnpocThiXx W CHOXKHBIX — BemecTB.  Oxcunpl.  Knaccudukamuss — okcuzios.
HeconeoOpa3ytonue u coneodpasyromue okcuabl. Kimaccudukanus coneodpasyrommx okcuaoB. [lomyuenue u
XUMUYeCKHe cBoicTBa OKcuaoB. OcHoBanms. Kiaccudukanus ocHoBanuid. I[lomydeHne oOcCHOBaHUM.
XuMHYecKre CBOWCTBA IIeNoued, HepacTBOPUMBIX U aMdoTepHbix ocHoBaHHMil. Kuciorel. Kmaccuduxamnms
kucnort. [Tonyuenue xucnotr. Xumudeckue cporictBa kuciot. Comu. Knaccudukamnus coneit. Cpenanue, KUCIbie,
ocHOBHbIE conu. CrocoObl WX TIONyYEeHHMs] M XHUMHUYECKHWe CBoMcTBa. KommiekcHble coeauHeHus. Wx
oOpa3oBaHue U cTpoeHHe. BHyTpeHHsAs u BHELHSs chephbl KOMILIEKCHOTO coenHeHus. CBA3b XUMUU C APYyTUMU
HayKaMu. XUMHSI U SKOJIOTHYECKHUE MPOOIEeMBI.

@opMbl U METOJBI MPOBEACHMS 3aHATUN MO TeMe, MPUMEHseMble O00pa30BaTEIbHBIE TEXHOJIOTHU:
JIEKLIMOHHbBIE 3aHATHS: TPAJAULMOHHAs W aKTUBHAs JIEKLHUS C HCIOJIb30BAaHUEM IpPE3EHTAlUi; J1TabopaTopHbIe
3aHATHS: JaboparopHas padoTa.

Bunbel camocTosITenpHOM MOATOTOBKM CTYAEHTOB Mo Teme: PabGora ¢ muteparypoid. [loaroroBka k
naboparopusiM paboram: "[lomyuyenue kucnot", "Ilomydenune ocHoBanuit", "llomydenue coneit" - OTBETHI Ha
KOHTPOJIbHBIE BOMPOCHI U BBHITIOJHEHUE YNIPAXKHEHUHN (HAMMCAaHUE TEOPETUUECKOM YaCTH OTYETa) METOIMUECKUX
yYKa3aHH.

Tema 2 AmomHo-monekynspHoe yuenue.

COI[ep)KaHI/Ie TEMBI. BGHICCTBO. BI/II[I)I XUMHUYCCKUX pCaKHHﬁ. OCHOBHBIE IIOHATHAS U 3aKOHBI XUMUH.
ATOMHO-MOJIEKYJISIpHOE y4eHHe. ATOMHAass W MOJEKylspHas Macca. Moib, MOJSpHas Macca BEIIeCTBa,
B3aMIMOCBSI3b MAacChl, KOINUYECTBA W MOJSIPHOM MacChl BelIeCTBAa. XHUMHUYECKUW ODKBUBAJCHT, (HaKTop
OKBHUBAJICHTHOCTH, YHUCJIO SKBUBAJICHTHOCTH. DKBUBAJICHT U MOJIAApHAA MacCa 3KBUBAJICHTA HNPOCTHIX U CIIOKHBIX
BEIIIECTB. 3aKOH KBUBAJICHTOB.

@opMbl M METOABI MPOBENCHUS 3aHATUA MO TeMe, NpPUMEHseMble 00pa30BaTelIbHbIE TEXHOJOTHU:
JIEKIIMOHHBIE 3aHATHS: TPAJAUIIMOHHAS W aKTHUBHAs JIEKLHS C WCIOIB30BAaHUEM IpPE3EHTAIUi; TabopaTropHbIe
3aHsTHS: TabopaTropHas padora.

Buapl camocTosTenhbHOM MOATOTOBKM CTYACHTOB 1o Teme: Pabora ¢ nurteparypoit. IloaroroBka k
naboparopHoil padore «OrmpeneraeHre MOJSIPHONM MacChl SKBHBAJIEHTAa METa/lIa» - OTBEThl Ha KOHTPOJbHBIE
BOMPOCHI (HAMMCAaHUE TEOPETUIECKON YaCTH OTYETa) METOANYECKHIX yYKa3aHUM.

Tema 3 Cmpoenue amoma u nepuooudeckasn cucmema snemenmos /[. M. Menoeneesa.
Conepxanne TeMbl: OCHOBHBIE ATalbl W JIHAJICKTHKA PAa3BUTHS TMPEICTABICHHA O CYIIECTBOBAHUH M
cTpoeHuu atroMoB. CTpoeHHe aTOMOB: PO, AMEKTPOHBI, UX 3apsAl 1 Macca. KBaHTOBBINM XapakTep U3Iy4YeHHs U



MOIVIONICHUsI 3Heprun. YpaBHeHuwe I[lnanka. KopmyCKynspHO-BOJTHOBOM AyanM3M MUKpodacTull. [lyanusm
AIIEKTPOHOB M TMPHUHILMUI HeompeneneHHocTu. [lonstue opburanu. DnekTpoHHoe obnako. KBaHTOBbIE ymcna:
IJIaBHOE KBAaHTOBOE YMCJIO, OpOUTATIBLHOE, MATHUTHOE, CIIMHOBOE KBaHTOBOE uncio. dopma s-, p-, d-opOutaneii.
DNEeKTpOHHAs U IEKTPOHHO-Tpadudeckas (GopMbI CTpoeHUs atoma. [IopsIoK 3amoTHEHHST aTOMHBIX OpOUTAJICH.
[Mpuauun Ilaynu. Ilpunnun HauMenblieidl sHeprum (nBa mnpaBuia KieukoBckoro). Ilpunnun I'ywaa.
[Tepuognyeckuii 3axkon [[.M. MeHueneeBa M €ro TpakTOBKa Ha OCHOBAaHUM COBPEMEHHOW TEOPUU CTPOCHUS
aToMa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

@opMbI U METOJBI TPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble O00pa30BaTEIbHBIE TEXHOJIOTHU:
JIEKIIMOHHBIE 3aHATUS: TPAIUIIMOHHAS W aKTHBHAs JICKIMS C HMCIOJIh30BaHUEM IPE3CHTAIN; J1abopaTOpHbIE
3aHATHA: JabopaTopHas paboTa, perieHne 3a1au.

Bunbel camocTosITenpHONM TMOATOTOBKH CTYAEHTOB Mo Teme: PabGora ¢ muteparypoii. [loaroroBka k
naboparopHoii pabore «CTpoeHHE aToMa W TEPUOIUYECKasi CUCTEMa JJIEMEHTOB» - OTBETHI Ha KOHTPOJLHBIC
BOIPOCHI (HAMHMCAHUE TEOPETHUYECKOW YacTH OTYEeTa) METOAWYECKHX YKa3aHWW; TMOJArOTOBKA K IMPaKTUYECKOMH
yactu pabotel. Pemenue 3aaa4 no reme «CTpoeHue aroMa.

Tema 4 Xumuueckas cesa3b u cmpoenue geuyecmad.

Conepxanue TeMbl: OCHOBHBIE BUAbI XUMUYECKON CBsI3U. KoBaneHTHas cBs3b. [lonsipHasi, HemonsipHasd,
npuMepsl. J[OHOpHO-aKIIENITOPHBIM MexaHu3M oOpa3oBaHMsI CBA3M. HackllaeMocTh KOBAJIGHTHOW CBSI3H,
HamnpaBlIeHHOCTh. MOHHAs CBSI3b KakK MpeNeibHBIA CIydail Moispu3alid KOBAJIEHTHOUM cBsizu. [mOpumusanus
aToMHbIX opOuTaneil. Tunsl rubpuanzanuu. IlpocTpaHcTBEHHOE PACIIONIOKEHUE AaTOMOB B MOJIEKYJIaX.

dopMbI U METOJBI TPOBEACHMS 3aHATUH IO TeMe, MPUMEHseMble O00pa3oBaTEIbHBIC TEXHOJIOTHH:
JICKIMOHHBIE 3aHATHS: TPAJAULIMOHHAS W aKTHBHAs JIEKLHS C HCIOIB30BAaHUEM IpPE3EHTAIUi; J1abopaTopHbIe
3aHsTHS: TabopaTtopHas padoTa, peleHue 3a1ad.

Buabl camocTosTenbHOM MOATOTOBKM CTYAGHTOB 1o Teme: Pabora ¢ nurteparypoit. IloaroroBka k
nabopaTtopHoi pabore "XuMuUeckas CBsI3b U CTPOCHHUE BelecTBa" - Hanmucanue pedepara « TUTIBI XuMHUYECKOM
cBa3u». Pemenne 3amad no temam «llepuonnueckas cucrema snementoB JI.M. MenneneeBa», «Xumuueckas
CBSA3b U CTPOCHHE MOJIEKYID.

Tema 5 Pacmeopubl.

Conepxxanue TteMbl: OCHOBHBIE OIpENEICHHs: PACTBOP, PAaCTBOPUTENb, PACTBOPEHHOE BELIECTBO.
PactBopuMocTh BemecTB. HachimenHsIi pactBop. CrocoObl BIpaKeHHsI KOHIIEHTPAIMKH PacTBOpOB. [ uaparHas
teopust pactBopoB .M. MennaeneeBa. DHepreTuka mporiecca pacTBOpeHUs. OCHOBHBIE TOJOXKEHUS TEOPUHU
ANIEKTPOIUTHUECKON Arcconuanii. PaBHoBecue B pacTBOpAx AJIEKTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOLMALIUS
Bonbl. bydepnbie cuctemsl (kapOoHar-ruapokapOoHaTtHas OydepHas cucreMa MuUpOBOro okeaHa, MOYBEHHbBIE
Oydepuble cuctemsl). ['uaponus comei. .

@opMbI U METOJBI TPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble O00pa30BaTEIbHBIE TEXHOJIOTHU:
JEKIMOHHOE 3aHSATHE: TPaJUIMOHHAs U aKTHBHAs JIEKIHsS C MCIOJb30BAHMEM Ipe3eHTaluil; 1aboparopHble
3aHATHA: JabopaTopHbIe PadOTHI, pEIIeHHE 3a/ay.

Bunel camocTosiTenpHONM TMOATOTOBKH CTYAEHTOB Mo Teme: PabGora ¢ muteparypoii. [loaroroBka k
naboparopHsiM paboTtam («OmnpeneneHne KOHIGHTpAMU pacTBopa Imenouny, «Omnpenenenue pH pacTBopoB
HEKOTOPBIX BemecTB», «Peakmuu moHHOro obOMmeHay, «[umponmus comneit. OmnpeneneHue peakiu CPEIabD) -
OTBETHl Ha KOHTPOJBbHBIE BOIMPOCH (HAMHMCAHHE TEOPETUYECKOW YacTH OT4YeTa) METOJUYECKUX YKa3aHHM.
Pemenune 3apa4 o TemaM «CriocoObl BhIpaKeHHsI KOHIIEHTPAIMK pacTBOpay, «MMoHHO-MONEKysIpHbIE (HOHHBIC)
peakiuu oOMeHa.

Tema 6 OcHogHble 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX NPOYECCO8.

Copepxanue TeMbl: XUMUYECKass KUHETUKA U Kataiau3. CKOpoCTh XMMHUUYECKOM peakuuu. VcTuHHasg u
cpenusiss. DakTOpBI, BIMSIONIME HA CKOPOCTh peakiuu. Kunetmueckass knaccudukanms peakmnwii. [ToHsTHE O
MOPSIKE MOJIEKYJSIPHOCTH peakiuu. KoHcTaHTa CKOpOCTH peakiMu MEepBOro MOpsaka. 3aBUCUMOCTb CKOPOCTH
peakuuu oT TeMmmepaTypbl. AKTUBHbIE Moyekynbl. [loHsiTHe 00 >HepruM akTUBallMU. YpaBHEHHE AppeHuyca.
[lonsitue o karanuse. MexaHu3M AEHCTBUSA KaTanu3aropoB. [loHsTHe 0 XuMHUUYecKOM paBHOBecHH. CMmelieHue
paBHOBeCHs TMpPU H3MEHEHUHM KOHIIEHTpauuu, Temreparypsl, aasinenus. [lpunnun Jle—Illarense. OcHOBBI
XUMUYECKON TEPMOIWHAMHKU. 3aKOH COXPaHECHHs SHepruu. BHYTpeHHssi SHeprus, Temiora u padora.
MaremaTndeckoe BbIpaKEHUE MEPBOrO Hayalla TepMOAMHAMHUKH B pa3HbIX ycnoBusix (V=Const, p=Const).



Tennooit s ¢ekt peakuuu. 3akoH ['ecca u ero cnenctBus. CTaHAapTHBIE TEIUIOTHl 00pa30BaHUS U CTOPAHMSL.
OO6patumble U HeoOpaTuMble mpouecchl. DopMynTupoBKa M MaTeMaTUYeCKOE BBIPAKEHHE BTOPOro Hayana
tepmonuHaMuku. llonstue o0 oHTpormuu. [loHATHE O TEPMOAMHAMHYECKHX TMOTEHIHANIAX. ODHEPrUs
I'enmeMmronbia. Dueprus [m66ca. Micnonp3oBaHue STUX SHEPTUH JIJIsl ONIPEICIICHIS HAITPABIEHHOCTH IpoIiecca.

(DOPMBI n MCTOAblI IPOBCACHUSA 3aHATAN 1O TEMC, NPUMCHACMBIC 06p330BaTeJ'II)HBIe TEXHOJOI'NMn:
JICKIMOHHBIE 3aHATHS: TPAJAULIMOHHAS W aKTHUBHAs JIEKLHs C HCIOIB30BAaHUEM IpE3EHTAlUi; J1abopaTopHbIe
3aHATHUS: TaOOpaTOpHbIe padOoThI, PeLIeHHE 3a/1a4.

Bunbel camMocTosITeNTBHOM IMOATOTOBKH CTYAEHTOB MO Teme: PabGora ¢ muteparypoid. [loaroroBka k
nabopaTopHeiM pabotam («IHTpomus. DHeprusi [n66ca. Hampasinenune xumudeckoro mporeccay, «CKOpoCcTh
XUMHUYECKUX pEeaKIHil, XMMHYECKOe pPAaBHOBECHE») - OTBETHl Ha KOHTPOJbHBIE BOIPOCH (HAMHCaHHE
TEOPETUYECKOI YacTH OTYeTa) METOJIMYECKHX YKa3aHui. Pemenue 3agad nmo reMam «DHEPreTMKa XMMHYECKUX
IIPOLECCOB (TEPMOXUMHUYECKHUE PACUETHI)», «XUMHUECKOE CPOJCTBO», « XUMUYECKasi KHHETHKA U PAaBHOBECHUEY.

2 cemecTp

Tema 7 KonnueamusHbvie c601Cmea pacmeopos.

Conepxanue Tembl: KomnmuratuBHbele CBOWCTBA PacTBOPOB HeuEKTpoiauToB. OcMoc. OcmoTudeckoe u
ocMoTtuyeckoe AasieHue. 3akoH Baur-lTodda. 3akon Payns u ero cienctBus (2-oif m 3-it 3akoHbl Payss).
KonnuratusHble cBOicTBa pacTBOPOB AIEKTPOIUTOB. DOYIITHOCKONNS, KPUOCKOIIHSL.

@opMbl M METOAbl TNPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble O00pa3oBaTelIbHbIE TEXHOJIOTHU:
JlexkumoHHbIE 3aHATUA: TPAAMIIMOHHAS W AKTUBHAs JIEKLHUS C WCIIOJIb30BaHMEM Ipe3eHTaunuil. JlaboparopHeie
3aHATHA: JabOpaTOpHbIE PabOTHI.

Bunsl camocrosTenbHOW MOATOTOBKHM CTyleHTOB o Teme: Pabora ¢ mureparypoil. IlonroroBka k
naboparopHbIM paboram «KommuratuBHble cBoicTBa pacTBOopoB. OcMoc. OcMoTrdeckoe AaBieHue», «Croco0bl
BBIPQXXEHMsSI COCTaBa pacTBOpOB. 3akoHbl Payns» - OTBETHl Ha KOHTPOJbHBIE BONPOCH! (HaNMCaHUE
TEOPETUUECKON YaCTH OTYETA) METOANYECKHUX YKa3aHH.

Tema 8 OxkucaumenvbHoO-60CCMAHOBUMENbHBIE U JIEKMPOXUMULECKUE NPOYECCHL.

Conepxxanne Tembl: OKHCIUTENbHO-BOCCTaHOBUTENbHbIE peakiuu (OBP). VYpasuuBanue OBP. Tumsi
OBP. O6mue cBoiicTBa MeTauioB. @opMbl HAXOXKICHHUS METAJUIOB B Ipupoze. Ousnyeckue CBONCTBAa METAIIJIOB.
Kpucrannuueckas perierka MeTamioB. OCOOEHHOCTH CTPOEHHS aTOMOB MeTauioB. Pasnmuume B cTpoeHUU
BHEIIIHET0 JHEPreTHUYECKOr0 YPOBHS y METalIOB M HEMETAJJIOB. ATOMBI METAJUIOB IJIABHBIX M TMOOOYHBIX
nonrpyni.IlonydeHue mMeTamioB U3 uX COeAMHEHUN. XUMUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUI
pAlle HAIPSOKEHU METAJIOB. 3HAYEHWE METAJIOB B JKU3HU YEJIOBEKA. DJIEKTPOJHbIE MOTEHIMaIbl. MexaHu3m
BO3HMKHOBEHHUsI DJIEKTPOJHOIO IMOTeHIMana. BomopoaHelil anekTpoa. Psa  cTaHAapTHBIX  3IEKTPOIHBIX
NOTEHIMAN0B MeTa/uloB. ['anpBanndeckuii anemeHT. Onpenenenne OJC ranpBaHndeckoro emeHTa JlaHnaus-
Axo6u. Konnenrpanuonnsie nenu, pacuaer IJC mo dhopmyne Heprera. Kopposus meramioB. Bunsl koppo3uu.
AHOIIHBIE M KaTOJHBIE MPOIECCHI, MPOTEKAIOUIUE MPHU 3IEKTPOXUMUYECKOW KOPpPO3UH MeTaioB. Bompocsl
HKOJIOTHH, CBSI3aHHBIE C KOppO3uel meTamnoB. Mepbl 60psObI ¢ KOPpO3Uei: aHOTHOE MOKPHITHE (OIIMHKOBAHHOE
KeJe30), KaTOJHOe MOKPBITHE (JTyxkeHoe xkene30). [IporekropHas 3amuTa. DnaexTponau3. CyIHOCTh IEKTPOIH3a.
DJEKTPOIN3 PACIIIIABOB U PACTBOPOB. DIEKTPOIU3 C HEPACTBOPUMBIM aHOJ0M. 3akoHbl Dapanes. [IpakTuueckoe
MIPUMEHEHHUE IEKTPOIH3a.

@opMbl MU METOABI TMPOBENCHUS 3aHATUA MO TeMe, MPUMEHsEMble 00pa30BaTelIbHbIE TEXHOJIOTHU:
JIeKIIMOHHBIE 3aHATHUA: TPaJUIMOHHAs M aKTUBHAs JIEKLHMS C UCIOJIb30BaHMEM Mpe3eHTauuil. JlaboparopHsie
3aHTHS: TaOOpaTopHble paboThI, pelIeHHUE 3a/1au.

Bunel caMocTosTENbHONM TMOATOTOBKM CTYAEHTOB MO Teme: OTBeThl Ha KOHTPOJIBHBIE BOIPOCHI.
ITonroroBka k saboparopubiM pabotam ("OKHCIUTETHLHO-BOCCTAHOBUTENBbHBIC peakmuu', "OOmme cBoOWCTBa
metasuioB", "[anpBanndeckue snemeHThl", "Koppos3us metamioB", "DnekTponu3") — OTBETHl Ha KOHTPOJbHBIE
BONPOCHI (HaNMCaHUE TEOPETUUECKON YacTH OTYETa) METOANYECKUX yKa3aHUil. Pemenue 3anau.

Tema 9 Qusuxo-xumus OUCNEPCHBIX CUCMEM.

Conmepxxanue tembl: OcHOBHBIE Tpu3Haku gucnepcHeix cucteM ([C). JlucmepcHas cucrtema,
JTUCTICpTUpOBaHUE, JUCTIepCHas (a3a M TUCTICpCUOHHAS cpena. XapakrepHble npusHaku J[C: TeTeporeHHOCTh |
nucrnepcHocTh. CBA3b AMCIEPCHOCTH C pa3MEpPOM YacTHIl; yAelbHas noBepxHocThb. Kimaccuduxamus JIC: mo
JTUCTIEPCHOCTH, TIO0 arperaTHOMy COCTOSIHMIO, IO Mex(asHoMy B3aumopencTBuio. [loidydeHne KOIOMIHBIX



cucrteM. ONTUYECKHUE W MOJIEKYJISIPHO-KHHETUYECKHE CBOMCTBA. DJIEKTPUYECKHE CBOMCTBA, CTAOMIM3AIMS M
koarymsnust  3oied. CTpykrypHO-MexaHudeckne cpoiictBa J[C. MukporeTeporeHHble W TpyOOaHCIIEpCHBIE
cucrteMbl. [lpuponHbie rereporeHHble cHUCTEMbl (IPUPOAHBIE CpEIbl M JKUBBIE OpraHu3Mbl). MeTonbl
AQHAJUTUYECKON XUMHUHU (TIPOBEJICHHE XWMUKO-aHAJIUTHUYECKOTO aHaln3a MPUPOAHBIX cpex). BwimonHeHue
OCHOBHBIX XHMHYECKHUX JIA0OpATOPHBIX OINEpaluid IS TPOBEICHUS TEOXMMHYECKUX HCCICIOBAHUI.
[Ipumenenne (pU3NKO-XUMHUUECKUX METOIOB B MpodeCCHOHaNIbHOM chepe (Komorndeckast 0€301MacHOCTb).

@opMBl M METOABI TMPOBENEHUS 3aHATUNA TO TeMe, MPUMEHSeMble O00pa30BaTelbHbIE TEXHOJIOTHUU:
JlexIMOHHBIE 3aHATHS: TPAIUIIMOHHAS U AKTUBHAS JIEKIUS C MCIOJIB30BaHMEM Npe3eHTanuil. JlabopaTtopHbie
3aHATHS: JabopaTopHas padora. DKCKypCcHs Ha MPEANPUSTHE/OTKPHITas JIEKIHUSI C y9acTHEM NPHIIIAEHHOTO
CIIMKepa Ha TeMy "MeToibl XUMHUKO-aHAJIUTHYECKOTO aHAJIN3a B 3KOJIOTUH".

Bunbel camocTosITenpHONM TMOATOTOBKH CTYAEHTOB Mo Teme: PabGora ¢ muteparypoii. [loaroroBka k
naboparopHoil padoTe "PUZNKO-XUMHUS TUCIEPCHBIX CUCTEM" - OTBETHl Ha KOHTPOJIbHBIE BOIPOCH! (HaIMCaHUE
TEOPETUUECKON YaCTH OTYETA) METOANYECKHUX YKa3aHH.

Tema 10 Dnemenmul opeanuyeckoi XUMUu.

Conepxxanue tembl: [Ipenmer opraHndeckoil XuMuu. 3HadeHHe opraHuyeckoil xumuu. Kparkuii 0630p
BO3HUKHOBEHHUSI M pa3BUTHUs opraHudeckodl xumuu. Teopusi xumuyeckoro ctpoeHusi A.M. bytnepoBa u ee
3HaueHWe B opraHumdeckol xumuu. Ilpupona cBsA3u B opraHuueckux coeauHeHusx. Knaccudukanus
OpraHu4ecKux coequHeHui. DyHKIMOHANbHBIE XapaKTepucTHueckue rpymnmnsl. Kinaccudukanus oprannyeckux
peakuuii. Peaknum 3amelieHusi, NPUCOEIUHEHUS, OTLIEIUIEHNS, NEeperpynnupoBKUA. PanukanbHble U MOHHBIE
peaxuuu.

@®opMbl M METOAbl TMPOBEACHUS 3aHATUH O TeMe, NpUMEHseMble O00pa30oBaTelbHbIE TEXHOJIOTUU:
JIeKIIMOHHBIE 3aHATHUA: TPaIUIMOHHAs M aKTUBHAS JIEKLHMS C UCIOJIb30BaHMEM mpe3eHTauuil. JlaboparopHsie
3aHSTHS: Ta0OpaTOpHbIE PabOTHI.

Buapl camocTosTENhHOM TOATOTOBKM CTYACHTOB Mo Teme: Pabora ¢ nureparypoit. IloaroroBka k
naboparopHeiM pabotam («OdMCcTKAa OpraHMYecKuxX coequHeHuH. KauecTBeHHbBIN 3JIEMEHTHBIM aHaIu3
OpraHMYECKNX COeAUHEHMI», «lIpenenbHble yrieBonoponasl», «HenpenenbHple yriieBonopoabl psaa TUIEHAY,
«HemnpenenpHble yITIEBOAOPOABI psla alETHIEHA», «ApoMaTHYecKHe YIIEeBOAOPOAbD», «CHUPTBI M HX
MIPOU3BOAHBIEY, «DEHOIbI», «ANBIETUIbl U KETOHBD», «KapOOHOBBIE KHUCIOTBHDY) - OTBETHl Ha KOHTPOJIbHBIE
BOIPOCHI (HaMCaHUe TEOPETUYECKON YaCTH OTYETa) METOAMYECKUX YKa3aHUM.

Tema 11 Opeanuueckue u HeopeaHuuecKue noIUMepbl.

Conepxxanve TeMbl: OCHOBHBIE TIOHATHS BBICOKOMOJEKYISIpHbIX coenunenudt (BMC): mnonumep,
OJIMTOMEp, IVIaBHAs LENb, MAaKpOMOJIEKYJa, JJIEMEHTApHOE 3BEHO WU CTENEHb IOoIMMepu3anuu. Bennunza
MOJIeKYIIsipHOI Macchl U pasmepsl Monekyn BMC. Knaccudukamuss BMC no npoucxoXAeHUI0, XUMUYECKOMY
COCTaBy, IPUPOJIC aTOMOB, BXOSIINX B TIIABHYIO IIETIb, IO (OpME MaKPOMOJIEKYJIbI, B 3aBUCUMOCTH OT MIPUPOIBI
U PAaCIIONIOKEHUS 3JIEMEHTApHBIX 3BEHbEB B Makpomosekyne. Kiaccuduxanus nmonuMepoB Mo MX MOBEIECHUIO
Ipu HarpeBaHnu U 1o Merony cuHre3a. Crpoenne BMC. Monomep, monmumep, 3JI€MEHTAPHOE 3BEHO.
[Tpuponnsie u cuntetnueckue BMC. benku, nemmtonosa, kpaxmai. Habyxanue nonumMepos, creneHb HaOyXaHusl.
HaOyxanne B TEXHOJNOTMH THIIEBBIX MNpou3BOACTB. OOmIas XapakTepUCTHKAa PAcTBOPOB MOJIMMEPOB:
OCMOTHYECKOE JlaBJieHHEe U BA3KOCThb. 3akoH Baut-Topda u ypaBuenue Illtaynunrepa. BricamuBanue u
KoarepBalys. BbICOKOMOJEKYIspHbIE IEKTPONINTHL. benku u cBoiictBa ux pactBopoB. DubpuispHble U
r1o0yssipuble O6enku. Bsskocte u pH cpensl. Mcnons3oBanne BMC s 3amuTsl 300l U nipu Graokyssiuu
CTOYHBIX BOI.

@opMbl M METOABI MPOBEACHUS 3aHATUA MO TeMe, NpPUMEHSeMble 00pa30BaTelIbHbIE TEXHOJIOTHU:
JleKIIMOHHBIE 3aHATHUA: TPaJUIMOHHAs M aKTUBHAs JIEKLHUS C UCIOJIb30BaHMEM mpe3eHTauuil. JlaboparopHsie
3aHATHUS: TabopaTopHas padoTa.

Bubl caMoCTOATENBHOM MOATOTOBKU CTYAEHTOB 110 TeMe: I1ogbop u 0630p iureparypsl 1 HalMCAHUS
pedepara. IlogroroBka k mabopatopHoil pabore "CBoiiCcTBa MOIUMEPOB" - OTBETHI HA KOHTPOJIbHBIE BOMPOCHI
(HanMcaHue TEOPEeTUUECKON YaCTH 0TYeTa) METOAUYECKHUX YKa3aHUil..



5 Meroanueckue yKazaHus sl 00y4aroUUXcsl M0 U3YyYEeHHUI0 U Peajin3alui AMCUUIIMHBI (MOLYJIs1)

5.1 MeTtoauyeckue peKOMeHIAUUHM OOy4YalIIMMCH MO W3YYeHHI0 AUCHMIVIMHBI U 1o o0ecne4yeHuIo
€caMoCTOSATEJHLHON padoThI

CamocrosiTenpHass paboTa BKIOYaeT paboTy ¢ y4eOHOW M HAyYHOW IUTepaTypod MpU TMOATOTOBKE K
nabopaTopHbIM paboTaM, JIEKIUMAM W K 23Kk3aMmeHy. CamMmocrosiTenbHas paboTa TPOBOJUTCA C  ILEIBIO:
CUCTEMAaTHU3all1 U 3aKpPEIUICHUS, YIITYOJleHUs U pacHIMpPEHUs] TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUH,
NpUOOpEeTaeMbIX CTYIEHTAMH B XOJ€ ayJUTOPHBIX 3aHATHI, (QOpMHUpPOBaHHS YMEHUH HCHOIbB30BAThH
CHEIUAIBHYIO JINTEPaTypy; pa3BUTHS TIO3HABATEIBHBIX CIIOCOOHOCTEH U aKTUBHOCTH OOyYalOIIUXCS;
(GopMHPOBaHUS CaMOCTOSATEIILHOCTHA MBIIUICHUS, CIIOCOOHOCTH K CAMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
caMopeanu3alliy; pa3BUTHUS UCCIENOBaTeNbCKUMX yMeHud. CamocrosrenbHas paboTa TMpU  W3YYEHUU
TUCIUIUIMHBL TIOApa3esieTcss Ha TpU BUAa: 1) ayauTopHas caMmocTosTeNnbHas paboTa (BBIOJTHEHHE
nabopaTopHBIX paboT); 2) caMocToATeIbHAs paboTa Moa KOHTPOJEM MpernojaBarens (IJIaHOBBIE KOHCYIIBTAINH,
9K3aMeH); 3) BHEAayIUTOpHAas CaMOCTOsTeNbHas paboTa TpU BBHIIOJHEHWH CTYIEHTOM JOMAIllHUX 33JaHUi
y4eOHOr0 M TBOPYECKOro Xapakrepa (TMOATOTOBKAa K JIEKLIMAM, WHIUBUAYaldbHbIE PabOTHl MO OTAEIbHBIM
paszzenam cofepKaHusl TUCIUIUIMHBI, TOITOTOBKA K SK3aMEHY ).

Jlis TMOATOTOBKU K JAOOpAaTOPHBIM 3aHSATUSM HEOOXOJMMO HCIIONB30BaTh METOAMYECKHE YKa3aHUS
(J1abopaTopHBIN MPAKTUKYM) K BBITIOJHEHHUIO Ja00paTopHbIX paboT. Kaxkaelii pa3gen MEeTOAUYECKUX yKa3aHWUM
(J1abopaTopHOro TMpaKTUKyMa) 3aKaHUYMBAETCS MEPEYHEM KOHTPOJIbHBIX BONPOCOB, HA KOTOpPbIE HEOOXOAUMO
OTBETUTh MUCHMEHHO U O(POPMUTH B OTUET B BHUJIE€ TEOPETHUECKOI INIaBbl K KOHKPETHOU J1abopaTopHO padote
(I'maBa 1 TeopeTnueckas 4acTh).

CryzneHT 3aluiaer oT4eT UHAUBUIYaIbHO.

JloryckoM K BBINOJHEHUS JIaOOPaTOpHBIX pabOT SABISETCS MPOXOXKICHHE HHCTPYKTaXKa MO TEXHHKE
6e3omnacHocTH (1-e 3aHATHE) M 3HAHHME TEOPHH U XoAa dKcnepuMeHTa. CTy[IeHT AOKEH ObITh TOTOB K KaXKIOMY
3aHSTHUIO - BBINOJHAET TEOPETUYECKYI0 YacTh M 3aAIIMILAET €€ MEepel NMPOBEACHHEM JKCIIEPHUMEHTa (OTBEYAET
YCTHO Ha BOIIPOCHI).

JlaGoparopHasi paOoTa BBINOJHAETCA CTYAEHTOM B ayIuTOpuH. Pe3ynbraThl 1a00paTopHOM pabOThI
opopmIIAIOTCST B BUAE OTHEeNbHOM miaBbl ([T1aBa 2 DkcrepuMeHTanbHas 4acTh). DKCIIEpUMEHTAllbHAs 4acTh
BKIIIOYAeT XOI pPabOTHI, pe3yabTaThl OMbITA (MOATBEPKAAOTCS XUMHUYECKUMH PpEaKIHUSIMH, PacyeTamH),
HaOJIIO/ICHUS U BBIBOJIBI.

JlaGopatopHas paboTa pa30uBaeTCs Ha HECKOIBKO ATAIoB (BBITIOIHAETCS B JopMe Kelica):

I - Kamepanbublii aTan 1 (mmaHupoBaHue) - a) HIOCTAaHOBKA LieJiel U 3a1a4 paboThl, MOJ00P JTUTEPATYPhI U
HalKCaHUe TEOPEeTUUECKON YacTh OTYETa, C UCIOIb30BAaHMEM KOHTPOJIBHBIX BOIPOCOB IO TeMe; 0) cocTaBlIeHue
r1ana padoThl (MPETyCMOTPEHHOTO METOIUKOM ); B) TIOydEHUE JIOMYCKA K BBITTOIHEHUIO JIAOOPATOPHON pabOTHI.

II — KamepanbHblii 3Tan 2 (9KCIEPUMEHTANIbHBIN) — a) BBIMOJIHEHHE pPadoT (IPeayCMOTPEHHBIX
METOAMKOH); 6) 00paboTka pe3ynbTaTOB aHAIUTUYECKOTO OMpEeNieHUs (BbIpaKeHUE Pe3yabTaToOB Yepe3 KOJ-BO,
Maccy, KOHIEHTpAlMI0, MacCOBYIO JOJII0O BEIIeCTBA M IIp., COIIACHO METOJUKE); B) INPOTOKOIMPOBAHUE
HaOmoneHnH, popMyITHpOBKa BBIBOIOB; T') MOJTOTOBKA OTUYETA.

IIT — 3amuTa oTuera (MHANBUYAIBHO).

KoHTpoJsibHBbIEC BONIPOCHI IJISl CAMOCTOATEIbHON OLIEHKH KA4eCTBA 0CBOCHHS Y4eOHOM AU CHUIIIMHBI

. Urto Ttakoe okcuapl? Kak ux kiaccupuimpyroT mo XuMHUIECKUM CBOMCTBaM?
. Uto Takoe ruApoKCUIbI?

. Kimaccudukanmst ruipokcumioB.

. UTo Takoe OCHOBHOCTH KUCIJIOTHI, KUCIIOTHOCTh OCHOBAHHUS?

. Haiite onpenenenue conu. Knaccudukamnus comuei.

. Kakue kuciotsl 00pa3yroT Kucibie conu?

. Kakne ocHoBanus 00pa3yroT OCHOBHBIE COJN?

. XUMHUYECKHUM 2JIEMEHT, aTOM, MOJIEKyJa?

. [IpocTeie u cnoxxHbIe BeniecTna?

. Xummueckue GopMyJibl BemecTB?

. 3aKOH MOCTOSTHCTBA COCTaBa?

. OTHOCHUTENBHAS aTOMHAs ¥ MOJIEKYJISIpHAs Macca, MOJIsipHas macca?
. [locrostnnas ABoraapo?
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14.
15.
16.
17.
18.
19.
20.

21

24.

25.
26.

27.

28.
29.

30.

31.
32.

33.

34.
35.
36.

37.

38.

39.
40.

41.
42.

43.
44.
45.
46.
47.
48.

49.

[Tepuognyeckuii 3akoH Menaeneena?

3axon I'eit-JIroccaka?

3akoH ABoraapo?

MonsipHblii 00beM raza?

VYpaBuenue Knalinepona?

VYpaBHenue Meneneena?

Hanumvre noigHble 3MeKTPOHHBIE KOH(PUTYPALIUK aTOMOB JIEMEHTOB C MOPSIKOBBIM HOMepoM 17 u 25.

- +
. Hanmumure snexkTpoHHble KOHGUTYpaluyu aTOMOB XJiopa U Maprania u uoHon Cl™ u Mn?".
22.
23.

Hanumure snexTpoHHy0 KoH(puUrypaiuio aroMoB (hochopa u BaHaaus. SIBISIOTCS U OHU aHAJIOTaMu?
Hanummre 35eKTpoHHYI0 KOH(DHUTYpAITUIo OSpUILTHS U YKOKUTE dJIEMEHTHI-aHaIoru. Kak u3MeHstoTes
CBOICTBA aHAJIOTOB C YBEJIMUEHUEM HOMEpa nepuoga’?

[TpuBenuTe >MEKTPOHHYIO KOH(UTYpaluio Kanus. [Tokaxure, kKak H3MEHSIOTCS CBOMCTBA 3JIEMEHTOB
Nepuoja, B KOTOPOM HAXOAUTCS KaaHil.

Hanumure anekrponHbie KoHdurypamnuu aromoB Fe u F, a Takxke noHOB FeZ+, Fe3 uF.

VKkaxkure, y KAKUX U3 HUKE IPUBEICHHBIX MOJIEKYJI XUMUYECKHE CBSA3U UMEIOT MOJIAPHBIN Xapakrep: F,,
CO, H,.

VYKaxxuTe mocine0BaTeIbHOCTh BO3PACTaHUS AIEKTPUUECKOro MoMeHTa numnodis y ceazei: B-N, B-F, B-C,
B-O, B-Br.

Omnpenennure BaJICHTHOCTH Hoaa u ochopa B OCHOBHOM U BO30YKICHHOM COCTOSTHUSX.

VYKaxuTe MeXaHu3M 00pa30BaHUs CBSA3EH B MOHE THAPOKCOHUS H3O+. Kakyto BaneHTHOCTh UMEET
KHCIJIOPOZ B 3TOM HOHE?

Kakyto npocTpaHcTBEHHYIO KOHGUTYpaluio uMeroT Moaekynsl BaCl,, PbCl,, PbCly, Br,, AsH3, HyTe,
CFy4, GeHy, PCls, SBrg4? Kakue u3 5Tux MoneKy NoJsipHbI?

OCHOBHBIE CBOMCTBA MPOSIBIISET BBICIITNI OKCHJI AJIEMEHTA: CEphl, a30Ta, Oapus, yriepona?

Kak n3meHsroTcst cBoMcTBa THAPOKCUIOB, 00pa30BaHHBIX MeTaJUIaMU IIaBHOU noArpymnisl 11 rpymnmel, mpu

YBEJIMUEHUH 3aps/ia siApa aTOMOB?
W3menutcs nu cBoiicTpa BemecTs B psgy NaOH — Mg(OH), — Al(OH);3?

YeMm o0ycroBneHa aaioTponus?

B yem 3akiouaroTcsi CBOHCTBa aM(pOTEPHBIX TUAPOKCUIOB?

Yemy paBHa MOJIsIpHAsi KOHIIEHTpaLMs HYKBUBAJIEHTa, MOJIsIpHasi KoHUeHTpauus u TuTp 20 % pactBopa
cynb(aTta Maraus?

Kakoit 06beM pacTBOpa CepHOM KUCIOTHI TUIOTHOCTHIO 1,8 r/eM> ¢ MaccoBoi poeii H,SO4 88 % nano
B3STh JJIsl IPUTOTOBJICHUS pacTBOpa KUCI0Thl 00beMoM 300 CM°, IIIOTHOCTBIO 1,3 T/cMH MaccoBoii foreii
H,SO,4 40 %?

B BogHoM pactBope ctynenyaro gucconuupyet: K,SOy, Ky S, HyS, NaySOy.

Peakiiun moHHoro ooOMeHa ayT 70 KOHIIA B pe3ysIbTare 00pa3oBaHus?
CocTtaBbTe MOJEKYISIPHOE U MOJTHOE HOHHOE YPaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY HOHHOMY

ypasrenmio: CO3>" + 2H" — CO, + H,0.

HelitpansHyro cpeny umeet BoaHbli pacTBop: NaNO3, FeSOy, Na,S.

KuciaoTHocTh OUBBI MOXKHO yBenu4uTh BBeAeHUE pacTBopa: NH4NO3, NaNO3, NaCl, Na,ySOy.
Kakue pactBopbl Ha3bIBatoTCs OypepHbiMu? IIpuBenute mpuMepsl.

Uro takoe OydepHas eMKOCTh, U OT KaKuX ()aKTOPOB OHA 3aBUCUT?

Ha yem ocHOBaH MexaHU3M NEUCTBUS OyPEPHBIX CUCTEM?

[TpuBectu ypaBHeHus juist pacuera pH OydepHbIX pacTBOpOB.

KakoBo 3Hauenue OydepHbIx cuctem?
Borancuts pH popmuaraoro Oypepuoro pactsopa, B 11 kotoporo conepsxkurcs no 0,1M HCOOH (K,

= 1,8%10™%).
Beruncauts pH anerarnoii 6ydepHnoii cmecu, copepxkameit B 11 0,15M CH3;COOH u 0,2M CH;COONa

(K, = 1,8%107).

JANUC



50. Berunciuth MOISIPHY O KOHIIEHTPAIMIO PACTBOPA MyPaBbMHON KUCIOTHL, eci pH =3, a K, = 1,8%* 1074,
51. T'mpponus nporekaeT npyu pacTBopenur B Bojie: CaBr,, Ba(NO3),, Na;SOy, AlCI5?

52. Boma. CBoiicTBa BOJIEI.

53. OCHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

54. TIpornecchl, MPOTEKAIOIIUE MPH PACTBOPEHUH, TETIOBOH 3()(heKT pacTBOPEHUSI.

55. Teopust 3IEKTPOTUTHUUECKON TUCCOIUALINH.

56. CTernieHs QUCCOLIHMAIINH.

57. CunbHble U c1a0ble 3JEKTPOIUTHI.

58. Koncranra nuccouuanuu. 3akoH paszenenust OcTBaibiaa.

59. 3aKoH ANIEKTPOHEUTPAIBHOCTH PacTBOPA AIEKTPOIIUTA.

60. MoHHOE pOou3BEICHUE BOIBI.

61. BonopoaHslii mokaszarelsb.

62. DHeprus.

63. BHyTpeHHsIg SHEPTHsl.

64. Tennora.

65. Pa6ora.

66. IlepBoe HaYasI0 TEPMOAMHAMUKH.

67. 3aKOH PKBMBAJICHTHOCTH TEIUIOTHI U pabOTHI.

68. DHTaNBNUS.

69. TernoBoi A3PHEKT XUMUUYECKON peaKIuu.

70. 3akoH I'ecca.

71. DHTponus.

72. Bropoe Ha4aino TepMOAMHAMUKH.

73. CBobonHas 3Heprus [ n66ca kak KpUTEpHid HaNpaBIEHHOCTH MpoLecca.

74. CkopoCTh XUMHUYECKOHN peaKkIMH. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKIMH OT KOHLIEHTpaluu

pearupyromux BelecTs.

75. KoHcTanTa CKOPOCTH peakiuu. MoJIeKyIIpHOCTh U OPSIIOK PEAKITUU.

76. Karanutuueckue peakiiuy. | OMOreHHBIN M TETEPOT€HHBINA KaTalus.

77. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKMu OT TeMIleparypbl. TemmnepaTypHasi 3aBUCUMOCTb KOHCTAHTBI

CKOPOCTH pEeaKltu.

78. DHeprus akTUBALMM XUMUYECKOW peakiu. Teopusi akTHBUPOBAHHOTO KOMILJIEKCA.

79. Xumnueckoe paBHoBecue. KoHcTanTa paBHOBECHS.

80. ®@akTopsl, BIMAIOIIME HAa cMelieHne paBHoBecus. [Tpunuun Jle-1larense.

Pexomenanuu no padore c JJureparypoi
B yueOHBIX MOCOOMSX, YKa3aHHBIX B OCHOBHOM JIUTEpPAType B TOM WIIM MHOM MEpPEe PACKPBITO COACpIKAHNE

LEHTPaAJIbHBIX TeM HacTosIel pabouelt mporpamMmMbl. [IoMHMO M3ydeHUsI OCHOBHOW JIMTEPATYyphl O JUCLIUIUINHE
«XUMHSI», CTYAEHTY PEKOMEHIyEeTCS U3Y4YHUTh JOTIOJIHUTENIbHYIO JTUTEPATYPy

5.2 OcobGennocTu OpraHm3anuu Oﬁy‘{eHI/Iﬂ AJIA JIMI ¢ OTPAHUYCHHBIMHA BO3MOKHOCTAMM 3/10POBbA U UHBAJIU/I0B

HpI/I HCO6XOI[I/IMOCTI/I 06y‘-IaIOIIII/IMC$I H3 9rcJia JIMI C OrpaHU4YCHHBIMH BO3MOXXHOCTAMU 310POBbA U UHBAJIN/I0B
(o 3asBIEHUIO O0yYaromerocs) mpeaocTaBiserca yueoHas HHPopMalus B JOCTYIHBIX popMax ¢ yU4ETOM HX
VHIUBHIYaTbHBIX ICUXO(PH3MYECKIX 0COOCHHOCTEH:

- JUTSL JTUI] C HapyIICHUSIMU 3pPEHUS: B MIEUaTHOM (opMe yBeTUUYEHHBIM HIPUPTOM; B OPME IEKTPOHHOTO
JOKYMEHTA; WHAWBHUIYyaJIbHbIE KOHCYJBTAIMH C TPUBJICYEHUEM TH(IOCYpAOTIEPEBOAYNKA; WHIWBUAYaAIbHBIC
3aJJaHusl, KOHCYJIBTAI[UH U JIp.

- A7 JMIl C HapylLIeHUsIMH cllyXa: B TIed4aTHOH ¢opme; B (opme 3IEeKTPOHHOIO JIOKYMEHTa,
WHAVBUAYaJIIbHbIE KOHCYJBTAllUM C TPUBJIEUYEHUEM CYpAONEPEBOAUMKA; WHIUBUAYaJbHBbIE  3a/aHUf,
KOHCYJIBTAILIUU U JIP.

- JUIsl JUI C HapyUIeHUsIMH ONOpPHO-JBUTaTEJIbHOIO armmapara: B IedatHo ¢opme; B (dopme
ANIEKTPOHHOT'O JOKYMEHTA; MHIMBUAyaJIbHbIE 3aJaHNsl, KOHCYJIbTALUH U JP.



6 ®DoHJ OLEHOYHBIX CPEACTB JIA NPOBEICHUS] TEKYLIero KOHTPOJISI M NMPOMEKYTOYHON aTTecTanuu
o0y4yaromuxcs Mo JAMCHUINJInHe (MOIYJII0)

B coorBerctBun ¢ tpeboBanusmMu @I'OC BO ansg arrectanuu oOy4aroLIUMXCsl Ha COOTBETCTBUE HX
MIEPCOHAITBHBIX JOCTHKCHHUI TUIAHUPYEMBIM pe3yJibTaraM OOy4YCeHHS TI0 JUCHIUTUIHHE (MOIYII0) CO3MaHbl (POHIBI
OLCHOYHBIX CPCIACTB. TwumoBele KOHTPOJIBHBIC 3alaHUA, METOANYCCKHUE MaTCpHajbl, ONPCACIAIOIMINEC IMTPOLUCAYPEI
OLICHUBAaHMS 3HAHWH, YMEHUI U HaBBIKOB, a TAK)KE KPUTEPUH M MOKA3aTENIN, HEOOXOIUMBIE Ui OLEHKH 3HAHHM,
YMEHUH, HaBBIKOB M XapaKTepHU3ylollue dTanbl (HOPMHUPOBAHMS KOMIIETCHIIMH B TIpoOLlecCE OCBOCHHUS
o0Opa3oBareabHON POrpaMMBl, IpesicTaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeTOAM4YecKOe U HHPOPMALIMOHHOE o0ecnevyeHre JUCHMILUIUHBI (MOLYJIs1)

7.1  Ocnoenas rumepamypa

1. Hprok, B. I. Oprannueckas xumus : yueOHoe mocoome it By30B / B. I. Jlprok, B. I. Kapres,
B. II. Xunsa. — 3-e usn., ucnp. u gom. — Mocksa : UznarensctBo FOpaiit, 2024. — 502 c¢. — (Bepicmiee
oOpazoBanue). — ISBN 978-5-534-08940-0. — Texkct : snexTpoHHsbIi // OOpa3oBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/541011 (mara oopamenwus: 18.06.2024).

2. OOmas 1 HeopraHmueckass xumus : yueOHuK mus By3oB / D. T. OranecsH, B. A. Ilomkos,
JI. 1. UlepbaxoBa, A. K. bpens ; mon pemakiueii D. T. Oranecsina. — 2-e¢ u3j., nepepad. u gom. — Mocksa :
WznarenscTBO FOpaiit, 2024. — 558 c. — (Bricmiee oOpaszoBanue). — ISBN 978-5-534-16033-8. — Tekcr
anekTpoHHblil // OOpazoBarenpHast miardgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/535927 (nara
obpamenus: 18.06.2024).

3.  Pocun, . B. O6mas u Heopranudeckas xumus B 3 1. T. 1. O0mas xumust : y4eOHUK IS BY30B /
. B. Pocun, JI. I. Tomuna. — Mocksa : M3aarensctBo FOpaiit, 2024. — 426 c¢. — (Bsicuiee oOpa3oBanue). —
ISBN 978-5-9916-3816-6. — Tekct : anekrponnbiit // O0pa3oBarenbHas miardgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/536244 (nara obpamenus: 18.06.2024).

4. Pocun, U. B. O6mas n Heoprannyeckass xumus B 3 T. T. 2. Xumus s-, d- u f- a371eMeHTOB : yu4eOHUK
st By3oB / W. B. Pocun, JI. JI. Tomuna. — Mocksa : MznarensctBo FOpaiit, 2024. — 492 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-02292-6. — Texkct : anexrponHsbIii // OOpa3oBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/536242 (nara obpamenus: 18.06.2024).

5. Pocun, U. B. O6mas u Heoprannyeckas xumus B 3 T. T. 3. Xumus p-3J€MEHTOB : YUCOHHK IS
By3oB / . B. Pocun, JI. JI. Tomuna. — Mocksa : M3zmarenbctBo FOpaiit, 2024. — 436 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-02294-0. — Texkct : snextponHsbIii // OOpa3oBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/536243 (nara obpamenus: 18.06.2024).

7.2 /[onoanumenwvnaa numepamypa

1. BBICOKOMONEKYISIpHBIE COETUHEHUS : YUYeOHUK W MpakTUKyM i By30B / M. C. ApxkakoB [u ap.] ;
non penakumet A. b. 3esuna. — MockBa : W3parensctBo HOpaiit, 2023. — 340 c. — (Brbicmiee
obpazoBanue). — ISBN 978-5-534-01322-1. — Texkct : anexTponHsbIii // OOpa3oBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/511147 (nara obpamenus: 18.06.2024).

2. Oprannueckass xuMus : YdeOHoe TmocoOue [DiekTpoHHBIH pecypc] : Bonrorpaackuii
rOCylapCTBEHHBIN arpapHbIi YHUBEPCUTET , 2019 - 76 - Pexxum JOCTYyIIA:
https://znanium.com/catalog/document?id=374878

3.  Cracp, H. ®. CnpaBoyHuk no o0iieil 1 HEOPraHUYECKOW XUMHHM : ydeOHoe mocoOue /sl By30B /
H. ®. Crace. — 4-e¢ u3n. — Mocksa : MUznarensctBo FOpaiit, 2024. — 92 ¢. — (Bricmee obpazoBanue). —
ISBN 978-5-534-00904-0. — Texkct : snekrponnbiit // O0pa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/537212 (nara obpamenus: 18.06.2024).

4. Owusnueckas u kowonaHas xumus. B 2 4. Yacte 1. Ousnueckas XuMus : Y4eOHUK JIJIST CPETHETO
npodeccuonanpHoro ooOpazoBanuss / B. 1O. KontoxoB [m np.] ; mom pemakmuedr B. HO. Konroxona,
K. W. IlonoBa. — 2-e wu3a., ucnp. u jpon. — MockBa : UzgarensctBo [Opaiit, 2024. — 259 c¢. —
(ITpotheccnonanpaoe obpazoBanue). — ISBN 978-5-534-08974-5. — TekcT : anekrpoHHsIi // OOpa3zoBarenbHas
mardopma FOpait [caiiT]. — URL: https://urait.ru/bcode/540031 (mata obpamenus: 18.06.2024).



5.  @usmnueckas u kowouaHas xumusa. B 2 4. Yacte 2. KomnougHass xumus : yuyeOHUK Ui BY30B /
B. 1O. KontoxoB [u ap.] ; mon penaknueir B. FO. Konroxoma, K. W. [lomoBa. — 2-e u3Ad., ucnp. u J0m. —
Mocksa : U3natensctBo FOpaiit, 2024. — 309 c¢. — (Boiciiee obpazoBanue). — ISBN 978-5-534-06720-0. —
Texkcr : anexTponHbId // Obpa3zoBarenbHas miardgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/540030
(mara obpamenus: 18.06.2024).

6. Xaxanuna, T. 1. Xumwus okpyxkaromied cpeasl : yueOHuk st By3oB / T. WM. XaxanwHa,
H. I. Hukurtuna, WM. H. IleryxoB. — 3-e u3n., nepepad. u gon. — Mocksa : U3narensctBo Opaiit, 2024. —
233 c. — (Bricmiee obpazosanue). — ISBN 978-5-534-00029-0. — Texcr : anekrponHsiii / OOpa3zoBarenbHas
mardopma FOpait [caiiT]. — URL: https://urait.ru/bcode/535461 (mara obpamenus: 18.06.2024).

7.3 Pecypcor  unghopmayuonno-menekommynukayuonnou cemu ""Humepnem'', exnrouan
npogeccuonanvnvlie 6azpl  OAHHLIX U  UHOOPMAUUOHHO-CHpPABOUHbBIE cucmembl  (npu
HeoOxo0umocmu):

1. TlocrHayka — unTepHeT-)xypHan o Hayke. URL: https://postnauka.ru/

2. O6pa3osarensHas miardopma "KOPAUT"

3. XuMuK caiit o xumun. URL: http://www.xumuk.ru/

4. DnextponHas 6ubnuoreynas cuctema ZNANIUM.COM - Pexxum poctyna: https://znanium.com/

5. Open Academic Journals Index (OAJI). [IpodeccronanpHas 6a3a maHHBIX - PexxuMm mocryma:

http://oaji.net/

6. [Ipe3unentckas 6ubnmorexka uM. b.H.Emprunaa (0a3za maHHBIX pa3IUUHBIX MPO(GECCHOHATBHBIX

obmacreit) - Pexum noctyna: https://www.prlib.ru/

7. Nudpopmanmonno-cnpaBounas cuctema "Koncymprant Ilmoc" - Pexum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHUYECKOEe OOecrevyeHne TUCHUILIMHBI (MOAYJsl) M MepedeHb MH(OPMANMOHHBIX
TEXHOJIOTHI, HCI0JIb3YeMbIX NP OCYLIECTBJIECHUU 00Pa30BaTEJIbHOI0 NMPoLecca Mo JUCHUILINHE (MOIYJII0),
BKJIIOYAS NepeYeHb MPOrpaMMHOI0 odecrnedeHunst

OcHoBHOE 000py/IOBaHHKE:

- [Ipoexrop

- AxBaguctuuisitop PHS AQUA 4

- Becwl ananutnueckue BJI-210

- Nonomep U-500 GazoBsiii

- [kad cymr-srit CHOJI 58/350(amekTpoH. ,cTaib,BeHT-P)

IIporpammuoe obecnevenue:
- Microsoft Office 2010 Standart
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1 Ilepeyens popMUpPYyEeMBIX KOMIIETEHIUI

Hassanne OIIOII BO, co

Kon 1 hopmynrpoBKa KOMITETEHIINH
KpallleHHOE

KOZ[ u (bOpMyJ'II/IpOBKa HWHAWKATOpa JOCTUKCHHUA KOMIIC
TCHIIUN

05.03.06 «2xomorus u Tip
HPOJIOIIONB30BAaHUE)
(B-3I11)

OIIK-1 : CnocoOeH mpuMeHSITh 6a30BEI
¢ 3HaHUs (PyHIaMEHTAJBHBIX pa3leioB

Hayk 0 3emile, eCTeCTBEHHOHAYYHOTO U

MaTeMaTHYeCKOro IUKIIOB IPH PeIICHH

W 337134 B 00JIACTH SKOJIOTUH U IPUPOJIO
TIOJIE30BAHUS

OIIK-1.3k : [Ipumensier 6a30BbIe 3HAHMS XUMHH TPH I
POBEICHHN XHMHKO-aHAJTUTHYESCKUX HCCIICIOBAaHHI B O
0J1aCTH SKOJIOTUH ¥ IPHPOIOTIOJIE30BAHUS

Kommnerennus cunraercs cpopMUpOBaHHON Ha JAHHOM 3Talle B CIy4yae, €ClIM MOJNyYEeHHBbIE Pe3yJbTaThl
0o0yueHUs MO AUCIMILTUHE OIEHEHBI MOJOXKHUTENBHO (JUAMa30H KPUTEPUEB OIICHUBAHUS PE3yJIbTaTOB 00yUeHUs
«3aUTEHO», «YJOBIETBOPUTEIBHOY», «XOPOIIO», «OTIAUYHO»). B ciyuae OTCYTCTBHS MOJOXKUTEIBHOM OLIEHKH

KOMIIETSHITUS Ha JAHHOM JTare CUUTAETCs HeC(HOPMUPOBAHHOM.

2 Iloxka3zaresiu OlIeHNBAHUSA IVIAHUPYEMBIX Pe3yJibTaTOB 00y4YeHUsI

Komnerenuus OIIK-1 «CnocoGeH npuMeHsATh 6a30Bble 3HaHUS (QYHIAMEHTAIBHBIX Pa3esioB HAyK O
3emJie, eCTECTBEHHOHAYYHOTO U MaTeMaTH4ECKOTO IIMKIJIOB MPH PEIIEHUH 3a/1a4 B 00JaCTH SKOJIOTHH U

IPUPOIOMOIB30BaHMSD)

Tabmuna 2.1 — Kpurepun orieHKr MHIUKATOPOB JTOCTHKEHUST KOMITETCHITHI

Pesynprar

Kpurepun olieHrBaHUs pe3yIbTATO
B 00y4eHus

(byHIaMEHTaIbHBIX Pa3/e/OB XUMH
", B 00beMe, HEOOXOIUMOM JIJIst OCB
OCHHUA XUMHNYCCKUX OCHOB B 3KOJIOT
WU U IPUPOAOIOJIB30BAHUA; XUMHUY
€CKHX CHCTEM: PaCTBOPOB, KaTaJIn3
aTOPOB U KaTAJIUTUYCCKUX CUCTEM,
JUCIICPCHBIX, DJICKTPOXUMUYCCKUE
CHCTEM; OCHOB XHMHYCCKOH TEPMO
JAMHAMHKH 1 KUHETUKHN: DOHCPTCTHUK
U XUMHUYECKHUX IMMPOIECCOB, XUMHNYC
cKoro u (a30BOTr0O PaBHOBECHS, CKO
POCTH PEaKIIUH U METOJIOB €€ PEryil
UpoOBaHUs, KOJ'[C6aTeJ'IBHBIX peakun
1; peaKIIMOHHOW CIIOCOOHOCTH BeII
€CTB; MIEPHOINICCKON CHCTEMBI 3JIC
MEHTOB; TIOJINMEPOB, OJIUTOMEPOB U
HX CHHTE3a; PCaKI[MOHHOMN CITOCOOH
OCTH BEIIECTB; CBOMCTBA BEILICCTR.

0OBSICHSET: COCTaB, CTPOCHHE U X1
MHYECKHE CBOHCTBA KHUCIIOT, OCHOBA
HUM, OKCHIIOB, aM(OTEPHBIX COCIH
HEHUH, COJIEH; aTOMHO-MOJIEKYJISIPH
o€ y4eHHe; CTPOCHHE aToMa; IIEPHO
JTUYECKYIO CHCTEMY JIEMEHTOB; TEO
PHIO paCTBOPOB; OCHOBHBIEC 3aKOHO
MEPHOCTH IPOTEKAHUS XUMHYECKH
X TIPOIECCOB; KUCIOTHO-OCHOBHEBIE
CBOMCTBA BEILECTB

TEOPETHUECKHX ACIEKTOB PHUMEHE
HUSI METOJZIOB 0TOOpa IIpo0 1 aHan

PesynbTaThl 00y4YeHHs O JUCIMILIHHE
Kox 1 hopMynupoBKa UHAUKATOpA Ko | Tu
TOCTHYKEHUS KOMIICTEHIIIH A Bl
pe | pe
3- | 3-
Ta | Ta
OIIK-1.3k : I[Ipumensier 6a30BbIE 3
HAHUS XHMUH TIPY TPOBEICHHUH XUM
UKO-aHAJIMTUYECKHX UCCIICIOBAHUI
B 00JIACTH SKOJIOTHH U HPUPOIOTION
B30BaHHS
PII 3u
: aH
ne
P | 3u
2 aH
ue

TUYECKOTO OTIPECIICHHS BEIECTB B
KOMIIOHEHTaX OKPYXKaoIIeH cpesl
(HOpMaTHBHO-METOINYECKYIO 0asy,
TIOPSIJIOK BBITIOJIHEHHMS paboT, TpoTo

O0OBSICHSICT: OKUCIUTEILHO-BOCCTAH
OBUTEILHEIC CBOMCTBA BCHICCTB, 2]
CKTPOXUMUYCCKUEC CUCTEMBI; TUCIIC
PCHBIC CUCTEMBI; COCTAaB, CTPOCHUC
H XHUMHYCCKHE CBOMCTBA opranmnvec
KuUx COCZ[PIHGHI/Iﬁ; CTPOCHUC IMOJIUM




KOJIMPOBAHUE ATATIOB SKCIIEPUMEHT
a), B COOTBETCTBUH C 33]]a9aMH B TIp
o(heCcCHOHANBHOIT ACATENFHOCTH

€poOB, OJIMTOMEPOB U UX CUHTE3; pca
KIIMOHHYTO CIIOCOOHOCTH BCIICCTB,
OCHOBHBIC 3aKOHOMCPHOCTHU MPOTECK
AHUA XUMHWYCCKUX IMPOICCCOB

Pl

ME
HHN

TIPOBOJIUTD PACYETHI KOHIIEHTPALIH
PacTBOPOB Pa3IMYHBIX COESANHEHU
i, OTIPEETSTh N3MEHEHUE KOHIIEHT
panuii mpy NpoTeKaHUN XUMHIECKA
X PEaKIi, ONpeneNsTh TEPMOIHHA
MHYECKHE XapaKTEPUCTHKHA XUMHIC
CKHUX pEaKknnii 1 paBHOBECHBIE KOHI
SHTPALNH BEIIECTB, TPOBOIUTH 04N
CTKY BEIIIECTB B JJAOOPATOPHBIX YCII
OBHSIX, OTIPEJIENATh OCHOBHBIE (pH3H
YECKHE XapaKTEPUCTUKU OpraHI4eC
KHX BEIECTB

aHAIIM3UPYET MPOCTHIC BEIECTBA U
HCCIIEIYEeT XUMUIECKHE TIPOIIECCHI
C UICTIONTb30BAHNEM CTAaHIAPTHBIX M
€TOJIUK; OOBACHIET XUMHUECKHUE CB
OICTBa aTOMOB B 3aBHCHMOCTH OT C
TPOCHUS UX IEKTPOHHBIX 000709
K; IPOBOIMT PacueThl KOHIICHTPALIN
1 PaCTBOPOB PA3IIMIHBIX COCTIHEH
UH, ompenenseT n3MEeHEHIE KOHICH
Tpanuii Ipu MPOTCKAHUN XUMHIUECK
WX PEaKIHiL; OTpeesieT TePMOIIH
aMHUYECKHE XapaKTePUCTHKA XAMUAY
€CKHX PEaKIiii 1 paBHOBECHBIC KOH
[EHTPAINH BEIICCTB; IPUMCHSET II
punnuns Jle-1llatenbe k XumMuUueck
UM paBHOBECHSIM; HCITOIB3YET BEIH
YHHBI KOHCTAHT JUCCOLMALIMHY JIJIS
XapaKTEPUCTUKH CHIIBI HIICKTPOITUT
a; Berymcisger pH.

PII

MC
HHU

HCIIOB30BaTh CICIUATBHBIC METO
Bl (XUMHKO-aHAJIUTUIECKHE) B TIPO
(hecCHOHATBHON AEATSIIbHOCTH

COCTAaBIIACT YPaBHEHUS OKUCIUTEND
HO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ M
€TOJIOM DJIEKTPOHHO-MOHHOTO Oasia
HCa; COCTABJIAET DIIEKTPOXUMHUECK
H€ CUCTEMBI; COCTABIISICT yPAaBHCHU
s peaKIuil SJIEKTPOIN3a PAaCTBOPOB
Y PACIIJIaBOB COJICH; BBITIOMHSET pac
YCThI SHGKTpOHHHX IIOTCHIIUAJIOB, 3
JEKTPOABIDKYILEH CHITHI (3.11.C.) Tal
bBAHUYCCKHX 3JICMCHTOB, HpOBOJlI/IT
pacquH OCHOBHBIX XapaKTepI/ICTI/IK
JIUCTIEPCHBIX CUCTEM; aHATTU3UPYET
OpraHMYeCKHUE BEIIEeCTBA U HCCIIEN0
BaTh XMMUYECKHE MPOIECCHI UCIION
b30BaAHUEM CTaH]lapTHI)IX MCETOJHK;
oTpe/ieNiieT OCHOBHBIE (PU3UIECKUE
XapaKTepI/ICTI/IKI/I OpFaHI/I‘-IeCKI/IX BC
IIECTB.

PII

BbI

BBIIOJIHEHUS OCHOBHBIX XUMHYECKH
X Ta0OpATOPHBIX OTIEpAIIHid, BIIAJICH
usa MeTofamu onpezenenus pH pac
TBOPOB U ONpeAeNeHUS] KOHIEHTPALl
Ui B pacTBOpax, METOJIaMU CHHTE3a
HEOPraHMYECKUX U OPraHUYECKUX C
OCIUHECHUI

BEITIOJTHAET OCHOBHBIE XMMHUECKHE
11a60paTOpHBIE OMEPAIMH; ONPE/IENT
SIET COCTaB, MapaMeTPhl U CBONCTBA
XUMHUYECKUX CHUCTEM; Oe30macHo 00
paraercst ¢ XMMUYECKUMH MaTepua
JIAMU € YYETOM UX (DHU3UYECKHUX CBO
HCTB.

PII

BbI

MIPUMEHEHHUS XUMUIECKIX METOIOB
JUTS PEIeHUs 3a/1a9 B IpoQeccrona
JILHOM JE€ATEILHOCTHU

BIIQJIEET METOAAMH XHMHUECKOTO aH
anu3a JUis pelieHns] KOHKPETHBIX T
paKkTHYECKUX 3a/1a4 B npodeccrona
JIBHOM 00J1aCTH.

Tabnu1ia 3amoHsIeTCsl B COOTBETCTBUU C paznesioMm 1 PaGoueii mporpaMMbl TUCIUIUIAHBI (MOYIIS ).

3 IlepeyeHb OLCHOYHBIX CPEACTB

Tabmuma 3 — [lepedeHb OIICHOYHBIX CPENICTB MO TUCITUILINHE (MOJYIIO)




Kontponupyemsbie mianupyemMble pesyibra

TBI O0yUCHHUS

KonTtponupyemslie TeMbl 1ucC
LUITTHHBI

HanMeHoBaHHE OLIEHOYHOTO CPE/ICTBA U MPE/ICTA

Bienue ero B POC

Texyuuii KOHTPOJIb

IIpomexyTouHas arre

craius

Ounast popma oOyueHus

P11 3HaHue : PyHAaMEHTAIBHBIX 1.1. Beegenue B IUCIUIIINH
pa3aenoB XuMuu, B 00beMe, y. Kitaccel Heoprannueckux CobecenoBanne Tect
HEOOXOIMMOM JJIsl OCBOCHHSI | COCIMHEHHH
XHUMHYECKUX OCHOB B 9KOJIOT 1.2. ATOMHO-MOJEKYISPHOE
YU U TIPUPOJIOTIONB30BAHMS; I CobecenoBanue Tect
XUMHYECKUX CHCTEM: PacTBO
OB, KaTaIU3aTOPOB H KaTail 1.3. Ctpoenwne aroma u niepu
WTHYECKHX CHCTEM, JIACIIEPC OIMYECKasi CHCTEMA DIIEMEHT CobecenoBanne Tect
HbIX, onekrpoxumudeckue cu | OB /.M. Menneneesa
CTE€M; OCHOB XMMHYECKOH Te Pedp T
. edepar ecT
PMOZMHAMUKH M KHHCTHKI: 5 | | 4 X pyvprgeckast CBSI3b H CT P
HEPreTHKH XUMHIECKUX PO | 0o pomectra
I[ECCOB, XUMHUECKOTO U (a3o CoblecenoBanue Tect
BOTO PaBHOBECHSI, CKOPOCTH
€aKIMU U METO/IOB €€ Peryll
p pery 1.5. PacTtBOpBI CobecenoBanue Tect
MPOBaHUs, KOJIeOaTEeIBHbIX P
CAKLIIT, PEAKIHOHHON CIOCO |1 6 OcroBHEIC 3aKOHOMEPHO
6Hofm BCILCCTB, MCPUOAMTC | o1y mpoTekaHnst XUMHYCCKH CobGecenoBanne Tect
CKOH CHCTEMBI BJIEMEHTOB; IT X MIPOTIECCOB
OJIMMEPOB, OJINTOMEPOB U UX
. i 2.7. KonmraTuBHEIE CBOMCT
CHHTE3a; PEaKIMOHHOMH CII0C CobecenoBanie Tect
0OHOCTH BEILECTB; CBOICTBA Ba pacTBOpOB
BEILECTB.
2.8. OKUCAUTENHEHO-BOCCTAH Pedepar Tecr
OBHTEJIBHBIE U AIIEKTPOXUMH
HCCKUE HPOLECCRL CobecenoBanne Tecr
2.9. Ou3UKO-XUMHS JTUCTIEPC
CobecenoBanue Tect
HBIX CHCTEM
2.10. DneMeHTHI OpraHuYecK
. CobGecenoBanue Tect
Ol XUMHUHU
Pedepar Tect
2.11. Opraauyeckue u HEOPT
AHMYECKHUE TTOJINMEPHI
CobGecenoBanne Tect
P12 3HaHME : TEOPETUUECKUX acIl
CKTOB IIPUMCHCHH METOIOB 1.5. PacTBOpBI CobecenoBanue Tect
oTbopa mpod U aHATUTHIECK
OTO OTIpE/ICNICHSI BEIIECTB B
KOMITOHEHTaX OKPYKaroIIeH
cpebI (Ho MaTHEI};f MeTomH 1.6. OCHOBHBIE 3aKOHOMEPHO
p P CTH TIPOTEKAHUS XUMHUECKU CobecenoBanne Tect
YeCKyI0 0a3y, MOPSIO0K BBIIO
X TIPOIECCOB
JHEHUS paboT, TPOTOKOIUPO
BaHUE JTAIIOB SKCIIEPUMEHT
a), B COOTBETCTBHH C 33/1a4a 2.9. OU3UKO-XUMHS TUCTIEPC CobeceroBanme Tec
i IOBaHU T
MU B Ipo(hecCHOHANTBHOM e HBIX CHCTEM
ATENBHOCTH
P13 ‘YMeHue : IpOBOIUTH pacdeT

bl KOHIICHTPALlMU pacTBOPOB
Pa3IUYHBIX COEIUHEHUH, 0N
penensaTh U3MEHEHNE KOHLICH

1.1. BBenenne B TUCHMITINH
y. Kitaccel Heopranmdeckux
COCTMHCHUN

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect




Tpauuii Ipu NPOTEKAaHUH XU
MHUYECKUX peaKIuii, ormpeaesn
ATh TEPMOTUHAMUYCCKHE Xap
AKTEPUCTHKUA XUMHUYCCKUX P
€aKIUii 1 PABHOBECHBIC KOHI]
CHTpAIIUH BELIECTB, TIPOBOIH
Th OYUCTKY BEIECTB B Jlabop
aTOPHBIX YCIIOBUSIX, OTIPEes
ATh OCHOBHBIC (PU3HUCCKHUE X
apaKTePUCTHKU OPraHUYCCKH
X BEIECTB

1.2. ATOMHO-MOJIEKYJISIPHOE
y4eHHe

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

1.3. Ctpoenwne aroma u riepu
OIMYECKasi CUCTEMa IEMEHT
oB J1.11. MenneneeBa

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

Pa3HOoypoBHEBbIE 3371
YH U 3aIaHUsI

Pa3HOypoBHEBBIE 33712
YH 1 3aJaHUsI

Pa3HoypoBHeBbI€ 3a71a
YH U 3aJJaHUS

Tect

1.4. Xumnueckast CBsI3b U CT
pOCHHE BElIeCTBA

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect

PasHoypoBHEBBIE 33112
M U 3aJaHUS

PasHoypoBHEBBIE 3a11a
M U 3aJaHUS

PasHoypoBHEBBIE 32112
YW U 3aJaHUS

Tect

1.5. PactBOpHI

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

Pa3HOypoBHEBBIE 33712
YH U 3aIaHUsI

Pa3HOypoBHEBBIE 33712
YH ¥ 3aJaHUSI

Pa3HoypoBHeBbIe 3a71a
YH U 3aJJaHUS

Tect

1.6. OcHOBHBIE 3aKOHOMEPHO
CTH MPOTCKAHUA XUMHNYCCKU
X IPOLIECCOB

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect

PaznoypoBHeBEIE 32512
YW U 3aJaHUS

PaznoypoBHeBBIE 33512
YM U 3aJaHUS

PasHoypoBHEBBIE 33112
M U 3aJaHUS

Tect

2.7. KommuratuBHEIE CBOMCT
Ba PacTBOPOB

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

2.8. OKMCIUTEIBLHO-BOCCTAH
OBHUTEIIbHBIC U ANIEKTPOXUMH
YeCKHe MPOIIeCChI

JlaboparopHast pabora

JlaboparopHast pabora

JlaboparopHast pabora

Tect

Pa3HoypoBHeBbIE 3a71a
YH U 3aJJaHUS

Pa3HoypoBHeBbIe 3a71a
YM U 3aJJaHUS

Pa3HoypoBHeBbIe 3a1a
YH U 3aJJaHUS

Tect

2.9. OU3HNKO-XUMHUS TUCTIEPC
HBIX CUCTEM

JlaboparopHas pabora

JlaboparopHas pabdora




JlaboparopHas pabora

Tect

2.10. DneMeHTHI OpraHuvecK
Ol XUMUH

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

2.11. Opraauyeckue 1 HEOPT
AQHUYECKHE TTOITUMEPEI

JlaboparopHast pabora

JlaboparopHast pabora

JlaboparopHast pabora

Tect

Pl14 ‘YMeHwue : CTosIb30BaTh CIIel]
Jlaboparopnas padora | JlaboparopHas pabora
MallbHbIE METO/IBI (XUMHKO-a
HannTHueckue) B npodeccno | 1-5- PacTBoper
HaJIbHOU AESITENbHOCTH JlaboparopHas padora | Tect
1.6. OcHOBHBIE 3aKoHOMepHo | J1aboparophas pabota | JlaboparopHas pabora
CTH TIPOTEKAHHSI XUMHUYECKH
X Iponeccos JlaboparopHas pabora | Tect
PS5 HaBpIk : BBITOTHEHHUS OCHOB

HBIX XUMHYECKHX JIaboparop
HBIX onepaunf?l, BJIaJICHUA MC
Tonamu onpeaenenus pH pac
TBOPOB U ONIPEACIICHUA KOHI]
EHTpaLMi B pacTBOpax, METO
JaMH CUHTE3a HCOPTaHUICCK
X U OPraHuvdCCKUX COCANHE
HUM

1.1. BBenenne B TUCHMITINH
y. Kitaccbl Heopranmieckux
COEIMHCHUI

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

1.2. ATOMHO-MOJIEKYJISIPHOE
yueHne

JlaboparopHast pabora

JlaboparopHast pabora

JlaboparopHast pabora

Tect

1.3. Ctpoenue aroma u niepu
OZIMYECcKasi CUCTEMA IIEMEHT
oB /.. MenneneeBa

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect

1.4. XuMnueckast CBSI3b U CT
pOCHHE BElIeCTBa

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect

1.5. PacTBOpBI

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

1.6. OCHOBHBIE 3aKOHOMEPHO
CTH TIPOTEKAHHSI XUMHUYECKH
X MIPOIIECCOB

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

2.7. KonnuraTuBHBIE CBOMCT
Ba pacTBOPOB

JlaboparopHast pabora

JlaboparopHas padora

JlaboparopHas pabora

Tect

2.8. OKUCINTEILHO-BOCCTAH
OBUTCJIIBHBIC U 3HeKTpOXI/IMI/I
YECKHUE MPOIECCHI

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect




2.9. OU3UKO-XUMHUS JUCTIEPC
HBIX CUCTEM

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect

2.10. DneMeHThl OpraHuyYecK
OM XUMUH

JlaboparopHast pabora

Jlaboparopnas pabora

JlaboparopHast pabora

Tect

2.11. Opraanyeckue u HEOPT
AQHUYECKHE TTOITUMEPEI

JlaboparopHast pabora

JlaboparopHas padora

JlaboparopHas paborta

Tect

PJ16

HaBbIk : mpuMeHEHUS XUMHY
€CKUX METOJIOB ISl PELICHUS
3a7a4 B MPo(heCCHOHAITBEHOM
JESTEIEHOCTH

1.5. PacTBOpEI

JlaboparopHas paboTta

JlaboparopHas pabora

JlaboparopHas pabora

Tect

1.6. OCHOBHBIE 3aKOHOMEPHO
CTH TIPOTEKAHUSI XUMHUYECKH
X IPOIIECCOB

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect

2.7. KommuratuBHEIE CBOMCT
Ba PacTBOPOB

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

2.9. OU3NKO-XUMHS AUCIIEPC
HBIX CUCTEM

JlaboparopHast pabora

JlaboparopHas padora

JlaboparopHas pabora

Tect

4 Onucanue npoueayps! OCHUBAHUS

KauecTBO chopMHpOBaHHOCTH KOMIIETEHIIMI Ha JAHHOM 3Tare OLEHUBAETCS MO pe3ysbTaraM TeKYIIHX U
IIPOMEKYTOUHBIX aTT€CTallMi MPU MOMOIIM KOJIMYECTBEHHOM OILIEHKH, BBIpa)KEHHOH B Oaryuiax. MakcumainbHas

cymma 0aJijIoB Mo qUCIUIIIHHE (Moayio) paBHa 100 Gammam.

Pacnpeoenenue 6annos no euoam yuedbnoii oesmenvnocmu 6 1-m cemecmpe

Bup yueOHOU 1eATETPHOCTH

O1eHoYHOE CPENCTBO

CobecenoBanue
ore

Jlexun - -
JlaGoparopHbie paboThI 9 15
CamocrosTenpHas padora - -
Arttecranust 9 15
Hrtoro 18 30

Otuet 1o abopaTopHOit pad

Pegepar

12

12

Pacnpeoenenue 6annos no euoam yuednoil desmenbHoCmu 80 2-m cemecmpe

OreHOYHOE Cpe€acCTBO

Bun yueOHOM 1eATeTBHOCT

)51

Jlexun

CobecenoBann  OTuet no J1abopatopHoii pad

€ oTe

Pedepar

Bamgaun Tect
- 10

5 -

5 20
10 30
3agaun Tect
- 10

Htoro

10
24
17
49
100

Hroro

10




JlaboparopHbie paboThI

CamocrosiTenpHas padora - -

ArTtecTanus

Htoro

8 18
7 18
15 36

- - - 26
24 3 - 27
- 2 10 37
24 5 20 100

Cymma 6ainioB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUJAM YUEOHOW JEATEILHOCTH B paMKaX AUCIUTUIHHBI,
MIEPEBOAUTCS B OIIEHKY B COOTBETCTBUU C TaOIHIICH.

Cymma Ganios O1eHKa 110 IPOMEXKYTO
. XapakTepHucTHKa KadecTBa C(HOPMUPOBAHHOCTH KOMITETEHIINHI
0 JUCLHUIJINHE YHOM aTTCCTallun
CTy#eHT 1eMOHCTPHUPYET C(HOPMHUPOBAHHOCTh JUCIMIUTMHAPHBIX KOMIIETEHINH, 0OHApyKHBaeT
BCECTOPOHHEE, CHCTEMaTHIeCKoe U ITy0OKoe 3HaHNE y4eOHOTr0 MaTeprala, yCBOMI OCHOBHYIO JT
o1 91 10 100 «3aUTeHO» / UTEpaTypy U 3HAKOM C JIONOJIHUTENBHOH IUTepaTypoi, peKOMEHJ0BaHHON MporpaMMoii, ymeeT
«OTITHYHOY CBOOOJIHO BBINOJIHSTH MPAaKTHIECKUE 33/IaHMUs, IPEyCMOTPEHHBIE IIPOTrpaMMOi, CBOOOTHO orep
UpyeT NpHOOPETeHHBIMU 3HAHUSIMHU, YMEHHSIMH, IPUMEHSIET X B CHTYalUsX MOBBIIICHHOH CIIO
JKHOCTH.
CryneHT AeMOHCTpHpYeT chOPMUPOBAHHOCTH AUCIUILTHHAPHBIX KOMIIETSHIINIT: OCHOBHBIC 3HaH
ot 76 110 90 «3aUTeHO» / Usl, yMEHHUS] OCBOEHBI, HO JIOIyCKAIOTCSl HE3HAYNUTEIbHBIE OIIMOKYM, HETOYHOCTH, 3aTPyIAHECHUS 1T
«XOPOIIO» PH aHAIUTHUYECKUX ONEpalUsX, IEpeHoce 3HaHUI U yMEHU Ha HOBbIE, HECTaHapTHBIE CUTYALl
HH.
CTyIeHT AeMOHCTPUPYET COPMUPOBAHHOCTD TUCUUIIMHAPHBIX KOMIIETEHIIMH: B X0/Ie KOHTPOJ
«32UTEHOY / BHBIX MEPOIPUSATHII TOMYCKAIOTCS 3HAYUTEIbHBIE OIIUOKH, MPOSIBIISETCS] OTCYTCTBUE OTIETbHBI
or 61 no 75 X 3HAHUH, YMEHUH, HABBIKOB 10 HEKOTOPBIM JUCLHIIIMHAPHBIM KOMITETEHIIUSAM, CTYAE€HT HUCIIBIT
«YJIOBJIETBOPUTEILHO
BIBAET 3HAYUTEIILHEIE 3aTPYAHEHNUS [IPU OTIEPUPOBAHUY 3HAHUAMH ¥ YMEHUAMM IIPU UX TIEPEHOC
€ Ha HOBBIE CUTYaIlWH.
«HE 3a4TEeHO» /
41 510 60 VY cryneHTa He chOpMHUPOBAHBI JUCHHUIUINHAPHBIE KOMIIETEHIINH, TPOSBISAETCS HEAOCTATOYHOCT
or 41 no o o
(HCYNOBTICTBOPHTCILH b 3HaHUH, yMEHUH, HaBLIKOB.
o»
«HE 3aUTeHOY /
0 10 40 JucuuniHapHbIe KOMIIETEHIUH He cOPMHUPOBaHBL. [IposiBiIseTcst MOTHOE WM MPAKTHYESCKH 1T
or 0 10 o o
A CHCYNIOBJICTBOPHTEIEH OJIHOE€ OTCYTCTBHE 3HAHWH, YMEHUH, HABBIKOB.
o»

S IIpuMepHbBIE OLlEHOYHbIE CPEACTBA

5.1 IlpumepHBbIii epedeHb BOMPOCOB M0 TeMaM

Konmponvusie sonpocel no pazoenam oucyuniunsl 1-2o cemecmpa:

O 001N LN K~ W —

— b e
AN DA WN—~—O

. Urto Ttakoe okcuapl? Kak ux kiaccupuimpyroT mo XuMHUIECKUM CBOMCTBaM?
. Uto Takoe ruApoKCUIbI?

. Kimaccudukanmst ruipokcumioB.
. UTo Takoe OCHOBHOCTH KUCIJIOTHI, KUCIIOTHOCTh OCHOBAHHUS?
. Haiite onpenenenue conu. Knaccudukamnus comuei.

. Kakue kuciorel 00pa3yroT Kucibie cou?

. Kakxue ocHoBanus 00pa3yroT OCHOBHBIE COJTU?

. XUMHUYECKHUM 2JIEMEHT, aTOM, MOJIEKyJa?

. [IpocTeie u cnoxHble BeniecTna?

. Xummueckue GopMybl BemecTB?

. 3aKOH MOCTOSTHCTBA COCTaBa?
. OTHOCHUTENBHAS aTOMHAS ¥ MOJIEKYJISIpHAs Macca, MOJIsipHas macca?
. [locrostnnas ABoraapo?
. [lepuognueckuii 3akoH Menaeneena?
. 3akoH ['eii-JIroccaka?
. 3akoH ABorajzipo?
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MomnsipHblil 06beM raza?

VYpaBuenue Knaiinepona?

VYpaBuenne Menneneena?

Hanwummre nosHbIe 21eKTPOHHBIE KOH(PUTYpAIIA aTOMOB 3JIEMEHTOB € TIOPSIIKOBBIM HOMepoM 17 u 25.

HanuiuTe 3IeKTPOHHbIE KOH(HUIYpALMU aTOMOB XJI0pa i MapraHua i nosos CI” u Mn>™.

Hanwummmre snexkTpoHHyI0 KOHGUTypaiuio atoMoB (hocdopa u BaHaus. SBISIOTCS I OHU aHAJIOraMu?
Hammmmre >NeKTpOHHYI0 KOHPUTYpAIHIO OSPUILIHS U YKKUTE IEMEHThI-aHAIOTH. Kak m3MeHstoTCs
CBOMCTBa aHAJIOTOB C YBEJIMYCHNEM HOMepa repruoaa’?

[TpuBeauTe >1eKTPOHHYIO KOHPUTyparuio Kaus. [Tokakute, Kak U3MEHSIOTCS CBOWCTBA 2JIEMEHTOB
neproza, B KOTOPOM HAaXOJIUTCS KaJIHi.

Hanwumre snexrponnsie koHdurypauuu aroMoB Fe u F, a Taxke nonos F ez+, FtuF.
VYKaxuTe, y KaKuX U3 HIKE IPUBEICHHBIX MOJIEKYJI XMMHYECKHE CBA3M UMEIOT MOJIIPHBIN Xapakrep: Fs,

CO, H,.

VYKkaxkute nocineaoBaTeIbHOCTh BO3PACTAHUS AIEKTPUIECKOro MOMeHTa qunos y ceszeil: B-N, B-F, B-C,
B-O, B-Br.

Ornpenenure BaJIGHTHOCTH Hona U ocdopa B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUSIX.

VYKaxute MexaHu3M 00pa30BaHuUs CBA3EH B HOHE TMIPOKCOHUS H3O+. Kaxkyro BaneHTHOCTh UMeeT

KHCJIOPOJ B 3TOM HOHE?
Kakyto mpocTpaHCTBEHHYIO KOHGUTYpaluio uMeroT Moaekynsl BaCly, PbCl,, PbCly, Br,, AsH3, HyTe,

CF4, GeHy, PCls, SBrg? Kakue u3 5Tux Monexyi noaspHsi?

OcHOBHBIE CBOWCTBA MPOSIBIIAET BBICIINN OKCHJ AJIEMEHTA: Cepbl, a30Ta, Oapus, yriepoaa?

Kak u3mMeHstoTcs cBoicTBa r’HIPOKCUA0B, 00pa30BaHHBIX METaNIaMH IIaBHOM noxarpymisl 11 rpynmnsl, npu
YBEJIMUYEHUH 3apsJia sapa aToMOB?

N3menutcs nu cpoiictea BemecTs B psagy NaOH — Mg(OH), — AI(OH)5?

Uem o0yciioBieHa asioTponus?

B uem 3axmrodaroTcst cBoMcTBa aM(POTEPHBIX THIAPOKCUIOB?

Yemy paBHA MOJIIpHAsi KOHIIEHTPALMs YKBUBAJIEHTa, MOJIIpHasi KoHIeHTpauus u TuTp 20 % pactBopa
cynbdara Mmaraus’?

Kakoii 06beM pacTBOpa CepHOM KHUCIOTHI TUIOTHOCTHIO 1,8 r/em> ¢ MaccoBoit noreii H,SO4 88 % nano
B3STh JJISl IPUTOTOBJIICHUS PacTBOpa KUCI0Thl 00beMoM 300 CM°, IIIOTHOCTBIO 1,3 T/cM 1 MaccoBoii foreii
H,SO4 40 %?

B BogHoM pactBope ctynenuaro gucconuupyet: K,SOy, K5 S, H,S, NaySOy.

Peakiiuu noHHoro oOMeHa UAyT J10 KOHLIA B pe3yibTare o0pa3oBaHus?
CocTraBbTe MOJIEKYJISIPHOE U ITOJJHOE HOHHOE YPAaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY HOHHOMY

YPaBHEHHUIO: CO32' +2H" — CO, + H,0.
Heiirpansnyto cpeny umeer Boausiii pactBop: NaNO3, FeSOy4, Na,S.
KucnorHoCTh MOYBBI MOXKHO yBEIMUUTH BBeeHHe pacTBopa: NH4NO3, NaNO3, NaCl, Na,SOy.

Kakue pactBopsl Ha3bIBatoTCs OypepusiMu? [IpuBenute mpuMepsl.

Yro takoe OydepHas eMKOCTh, M OT KakuX (PakKTOpoB OHA 3aBUCHUT?

Ha uem ocHOBaH MexaHU3M AeHcTBUs OypepHbIX cuctem?

[TpuBectu ypaBHeHus juist pacyera pH OydepHbIX pacTBOpOB.

KakoBo 3HaueHne OypepHbIX cuctem?

Beruncnuts pH dhopmuaraoro 0ydepHoro pactBopa, B 111 kotoporo coaepsxkutcs no 0,1M HCOOH

(K e = 1,8%107%).
Beraucimutes pH anerarnoii 6ydepHoii cmecu, cogepskameit B 11 0,15M CH3COOH u 0,2M CH3;COONa
(K = 1,8%107).

BBIYMCINTE MOJIPHYIO KOHIIEHTPALMIO PACTBOPA MypaBbUHOM KUCIOThI, ecii pH =3, a K, = 1,8* 1074,
I'maponus npotekaet npu pactsopenun B Bozae: CaBry, Ba(NOj3),, Na,;SOy, AICI5?
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Bona. CBolicTBa BOIEI.

OCHOBHBIE XapaKTEPUCTUKHU PACTBOPOB.

[Tpornecchl, MpOTEKaIOIUE MPU PACTBOPEHUH, TETIOBOK AP PEKT paCTBOPEHUS.

Teopust HIEKTPOTUTHUECKON TUCCOIUAIUH.

Crenedb TUCCOINAIIHNH.

CwiibHBIC U CITa0bIe DJIEKTPOJIUTHI.

KoncranTa auccounanuu. 3akoH pa3BeaeHus: OcTpanpia.

3aKOH AEKTPOHEUTPATILHOCTH PACTBOPA AIEKTPOIUTA.

HNonHoe nponsBeneHne BOIbI.

Bonopoausbiii mokaszareb.

OHeprus.

BryTtpeHnHss sHEeprusi.

Tennora.

Pa6ora.

[lepBoe Hauano TEPMOJIMHAMUKHU.

3aK0oH 3KBUBAJICHTHOCTH TEIUIOTHI U PaOOTHI.

DHTaIBIH.

TemoBoit 23 heKT XUMHUYECKON pPEeaKITnu.

3akoH [ecca.

DHTpONUs.

Bropoe Hagasio TepMOAMHAMUKH.

CBoOonHast sHeprus [ mo6ca kak KpUTepuid HAIIPaBICHHOCTH MPOIlEcca.

CKOpOCTh XUMHYECKOU PEAKIMH. 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEAKIIMK OT KOHIIEHTPALUU

pearupyronmx BeIiecTB.

KoncranTa ckopoctu peakunu. MoJeKyJIIpHOCTb U TTOPSIIOK PEAKITHH.

Karanutnyeckue peakiyu. ['oMOreHHbINH U T€TEpOTEHHBIN KaTau3.

3aBUCHMOCTb CKOPOCTH XMMUUYECKON peakluu OT TeMneparypbl. TemrepaTypHasi 3aBUCUMOCTb KOHCTaHThI

CKOPOCTH PEAKIUH.

OHeprus akTUBALIMM XUMHYECKON peaklny. Teopus aKkTHBUPOBAHHOTO KOMILIEKCA.

Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

®akTopsl, BAUAOLIME HA cMelleHue paBHoBecus. [Ipunuun Jle-Ilarense.
Koumponvusie 6onpocwt no pazdenam oucyuniunul 2-20 cemecmpa:

. OKHCIUTETRHO-BOCCTAHOBUTEIIBHEIC peaKuru. HpI/IBGJII/ITe MMPUMEPDBI TUITUYHBIX OKHCIHTENIENH U

BOCCTaHOBHTEJICH.

. PaccraBpre k02 QuIeHTsl B ypaBHEHHAX, IPUIMEHUB METOJI DJIEKTPOHHO-HOHHOIO OanaHca: a) K,Cry O

+ st + H2804 — CI'2(SO4)3 +S+ KzSO4 + Hzo, 6) Ag + HNO3(KOHI_[) — AgNO3 + NOz + H20
VKaXuTe OKUCIUTENh U BOCCTAHOBHUTENb.

. I'me pacronoxeHbl METaJUTbl B IEPUOANYECKON cucTeMe XuMuueckux aneMentoB J[.M.Menaeneena?
. KakoBbI 0COOEHHOCTH CTPOCHHUSI aTOMOB METaJLIOB?

. B uém paznuuue B CTpOCHUM BHEITHETO YHEPTETUUECKOTO YPOBHS Y METAJIJIOB M HEMETAINIOB?

. CKOJTbKO HApPYKHBIX 3JIEKTPOHOB UMEIOT aTOMbI METAJJIOB TJIaBHBIX U MOOOYHBIX TTOATPYIIT?

. B xakux hopmMax MOTYT HaXOAUTHCS METAJUIBI B TIpUpoe?

. Kak ycTpoena kpucrannuyeckas penieTka MeTauioB?

. KakoBbI pusnueckue cBoiicTBa MeTaioB?

10.
11.

Kak MOXHO OJIy4uTh METaJUIbl U3 UX COCTMHEHU?
Kak BegyT ce0st aTOMBbl METAJIIOB B XUMUYECKHUX PEAKIIHMSIX U TToUeMy?

. Kakue cBoiicTBa — OKMCIINTENEN NI BOCCTAHOBUTEINIEH — MTPOSBISAIOT METAJIIBI B XMMUUECKHUX PEAKIUAX?
13.
14.
15.
16.

Pacckaxkute 00 37€KTPOXUMUYECKOM Psi/ie HAPSYKEHUI METaIUIOB.

[lepeuncnute peakiuy, B KOTOPbIE MOTYT BCTYIIATh METAILIHI.

KakoBo 3HaueHHE METaIOB B KU3HU YesloBeka?

Brrauciure Temneparypy 3amep3anus BogHoro pactsopa pu6ossl CsH;(O5 ¢ MaccoBoii noneit 3%.
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Berancaure macey pu6o3sl CsH;(Os, koTopyro cienyer pacTBopuTh B 180 I BOBI, 4TOOBI MOTYYUTh

pactBop ¢ TeMneparypoit kunenust 100,1°C.
Kakoii n3 pacTBopoB 00s1a1aeT 60JIBIINM OCMOTHYECKHM JAaBieHreM: conepxkamuii 0,2 mons AlCl; unn

0,2 mone CgH | ,0¢ B 1 mv> pactBopa? CTereHs AMCCONMALHN AICl; paBHa 0,75.
Brmuncanre temneparypy 3amep3anus BoqHoro pactsopa puoosst CsH;(yO5 ¢ maccoBoii noneit 3%.
Berancaure macey pu6o3sl CsH;(Os, koTopyro cienyer pacTBopuTh B 180 I BOIBI, 4TOOBI MOTYYNTh

pactBop ¢ TeMneparypoit kunenust 100,1°C.
Kaxkoii n3 pacTBopoB 00J1a1aeT OOJIBIINM OCMOTHYECKHM JaBieHreM: conaepxkamuii 0,2 mons AlCl; unm

0,2 Mo CgH,0¢ B 1 v pactBopa? CTereHpb AHCCONMALHT AICl; paBHa 0,75.

CocTtaBbTe cXeMy raJbBaHHUUECKOTO JIEMEHTA, B KOTOPOM JJIEKTPOJAMU SIBIISTFOTCSI MarHUEBasi U IIMHKOBAs
TUTACTUHKH, OMYIICHHBIE B PACTBOPHI UX HOHOB C aKTUBHOW KOHIIeHTpauuen 1 monb/n? Kakoii Metann
ABIISIETCS] aHOJIOM, Kakoi katogoM? Hanuiivure ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTENILHON pEeaKlnu,
MPOTEKAIOIIEH B 3TOM TaJIbBAHUYECKOM 3jieMeHTe, 1 Beruuciaute ero JJ1C.

MarnueByro TUIaCTHHKY OITYCTHJIM B pacTBOP €ro COu. [Ipu 3TOM 37€KTPOIHBIN MOTEHIINAT MarHUs
okazaJics paBeH — 2,41 B. Beraucinure KOHIIEHTPAIUIO HOHOB Mardus (B MOJIb/J).

CraHapTHBIN ANIEKTPOIHBINA MOTEHIIUAT HUKETS OoJblie, 4eM KobanbTa. ISMeHHUTCs 1 3TO
COOTHOIIIEHHE, €CITH H3MEPUTH TTOTEHITUA HUKEJIS B pAaCTBOPE €ro HOHOB ¢ KoHIeHTparuei 0,001 moms/m,
a IOTEHIIMATBI KoOaabTa — B pacTBOpE ¢ KoHIeHTparuei 0,1 monb/n?

Kak npoucxonut armocdepHas koppo3us ctanu? Hanummure 3neKTpoHHbIE YPaBHEHHS aHOTHOTO U
KaTOJTHOTO MPOIECCOB.

Kak npoucxoaut koppo3ust IIMHKA, HAXO/ISAIErOCs B KOHTAKTE ¢ KaJIMHUEM B HEUTPAIBLHOM U KHCIIOM
pactBopax. CocTaBbTe PIEKTPOHHBIC YpaBHEHUE aHOJTHOTO M KaTOIHOTO Tporiecco. Kakoii cocras
MPOAYKTOB KOPPO3UU?

MeJ/Ib He BBITECHSIET BOAOPOJ U3 pa3zdaBieHHbIX KucioT. [lodemy? OnHako, ecinu K MEIHOM MIIaCTHHKE,
OMYIIIEHHON B KUCIIOTY, IPUKOCHYTHCS IIMHKOBOM, TO HAa MEJW HAYMHAETCA OypHOE BhIIENIEHHE BOIOPO/IA.
OOBsICHUTE 1TO SIBJIEHUE, COCTABUB YPaBHEHUE aHOIHOTO M KaTOAHOTO MporieccoB. Hanmummre ypaBHeHHe
MPOTEKAIOUIEH XUMUYECKON PEeaKITHH.

K kakomy THITy TOKPBITHI OTHOCSTCS OJIOBO Ha cTanu U Ha menu? Kakue mporeccsl OyayT MpoTeKaTh Mpu
aTMoc(epHOI KOPPO3UH ITy)KEHHBIX (OJIOBTHUPOBAHHBIX) CTATTU M MEJIH, IPU HEUTPATBHON peaKIIiu
cpenbl ¥ 298 K? Hanummnre ypaBHEHHE KaTOIHBIX M aHOJHBIX PEAKIUN.

[TpuBenuTe mpuMepsl KATOAHBIX U aHOAHBIX MOKPBITUHN A1 KoOanbra. CoCcTaBbTe ypaBHEHHE KaTOAHBIX U
AQHOJIHBIX MPOIIECCOB BO BIAXKHOM BO3yXE U B PACTBOPE COJIIHOM KUCIOTHI TPU HAPYIICHUH 1IEJIOCTHOCTH
MTOKPBITHSL.

Hamumure ypaBHEHHS 3JIEKTPOIHBIX PEAKITUi, MPOTEKAIOIINX MTPH KATOAHON 3aIIUTE CTABHBIX TPYO.
Kakas macca (r) ruapokcuia kanus o0pa3oBajachk y Karoza IpH dekTponuse pactsopa K»SOy, ecnu Ha

OCHOBE BbIACTIIOCH 11,2 11 KUCIOpOAa, U3MEPEHHOTO MPH H. .7

Omnpenenure Maccy IIMHKA, KOTOPBIN BBIICIUTCS Ha KaTO/E MPH JIEKTPONI3e Cybdara HIMHKA B TeueHue 1
4 11pu Toke 26,8 A ecnu BbIXOJ IIMHKA Ha TOKY paBeH 50 %.

Kakas macca (r) H,SO,4 00pa3yercst 0kos10 HEpaCTBOPUMOIO aHOAA MPH AIEKTpou3e pacTBopa Na,ySOy,

€CJIM Ha aHOJIE BBIJENSIECTCS KHCIOpo o0beMoM 1, 12 11 usMepeHHbI# npu H.y? Berauciaute maccy
BEII[ECTBA, BBIJCISIONIErOCs Ha Karosie. Kakue TUIbI TUCTIEPCHBIX CUCTEM BhI 3HaeTe?

CocTraBbTe cXeMy raJbBaHUUECKOTO JJIEMEHTA, B KOTOPOM JJIEKTPOJAMH SIBIISTFOTCS MAarHUEBasi U IMHKOBAs
MJIACTUHKH, OMYIIIEHHBIE B PACTBOPHI X HOHOB C aKTUBHOMW KOHIIEHTpanuei 1 monb/n? Kakoi meran
ABIISIETCS] aHOJIOM, Kakoi katogoM? Hanuiinre ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTENLHON pEeaKnu,
MPOTEKAIOIIEH B TOM TaJIbBAHUYECKOM 3jieMeHTe, v Beruuciaute ero JJ1C.

MaraueByro TUIaCTHHKY OIYCTHJIM B pacTBOP €ro Cou. [Ipu 3TOM 37€KTPOIHBIN MOTEHIINAT MAarHUs
okazaJics paBeH — 2,41 B. Beraucinure KOHIIEHTPAIMIO HOHOB Mardus (B MOJIb/J).

CraHapTHBIN ANIEKTPOIHBINA TOTEHIIMAT HUKETS OoJblie, 4eM KobanbTa. I3MeHHUTCst 1 3TO
COOTHOIIIEHHE, €CITH H3MEPUTH TTOTEHITUA HUKEJIS B pAaCTBOPE €ro HOHOB ¢ KoHIeHTparuei 0,001 moms/m,
a IOTEHIIMATBI KoOaabTa — B pacTBOpe ¢ KoHIeHTparuei 0,1 monb/n?
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Kak npoucxonut armocdepHnas koppo3us ctanu? Hanummre 3eKTpoHHbIE YpaBHEHUSI aHOJTHOTO U
KaTOJTHOTO MPOLIECCOB.

Kak mponcxonuT Koppo3ust IIMHKA, HAXOASALIETOCs B KOHTAKTe ¢ KaJIMUEM B HEHTPAJIbHOM U KUCIIOM
pactBopax. CocTaBbTe NEKTPOHHBIE YPAaBHEHUE aHOIHOTO U KaToAHOTro mporieccoB. Kakoil cocra
MIPOAYKTOB KOPPO3HUH?

Menp He BBITECHSIET BOJIOPO U3 pa30aBiIeHHbIX KUCIOT. [louemy? OnHako, eciii K MeTHOM IJIAaCTHHKE,
OIyIEHHON B KUCIIOTY, IPUKOCHYTHCS IIMHKOBOM, TO HA MEJIM HaUMHaeTCs: OypHOE BBIJICIIEHUE BOOPOIA.
OOBbsicHUTE 3TO SIBIIEHUE, COCTaBUB YPAaBHEHHE aHOJJHOTO U KaTOIHOTO IpolieccoB. Hanumure ypaBHeHue
MIPOTEKAONIEH XUMUYECKON PEAKIINH.

K kakoMmy THIy TOKPBITHI OTHOCSTCS 0JIOBO Ha cTanu U Ha Menu? Kakue mporeccsl OyyT IpoTeKaTh Mpu
aTMOC(EepHOM KOPPO3UH JTyKEHHBIX (OJIOBIHUPOBAHHBIX) CTAIIU U MENIU, IPH HEUTPATbHOIN peakIuu
cpensl u 298 K? Hanummure ypaBHeHNE KaTOAHBIX U aHOAHBIX PEAKIINM.

[TpuBeanTe MPUMEPHI KATOMHBIX W aHOIHBIX TIOKPBITHH Tt KoOabTa. COCTaBbTe YpaBHEHUE KATOMAHBIX
AHOJ/IHBIX MPOIIECCOB BO BJIAYKHOM BO3/yX€ M B PACTBOPE COJITHOM KUCIIOTHI PU HAPYIIEHUH LIEJT0CTHOCTH
HOKPBITHS.

Harmmmmre ypaBHEHHUS SJEKTPOJHBIX PEAKIINNA, TPOTEKAIOMIUX NP KaTOJAHOM 3alUTe CTAIBbHBIX TPYO.
Kaxkas macca (r) ruapokcuia kanus o0pa3oBajack y Karoza mpH deKTpoanse pactBopa K»SOy, ecnu Ha

OCHOBE BbLIeNUIOCH 11,2 71 KUCI0pOaa, M3BMEPEHHOTO TIPH H. V.?

Ornpenenure Maccy IMHKA, KOTOPHIN BBIICIUTCS HA KaTO/IE MPH JIEKTPOIn3e CyibdaTa IIMHKA B TeYeHHE |
Y npu Toke 26,8 A eciu BbIXOJ LIMHKA Ha TOKY paBeH 50 %.

Kakast macca (r) H,SO,4 06pa3syeTcst 0koJI0 HepacTBOPUMOIO aHOA IPU EKTPoi3e pacTBopa NaySOy,

€CJIM Ha aHOJI€ BbIAEIETCA KUCI0pos oobeMoM 1, 12 1 u3MepenHslil npu H.y? Beraucaure maccy
BELIECTBA, BBIACIISAIONIETOCs Ha KaTo/Ie.

Kakue Tumel 1ucepcHbIX CUCTEM Bbl 3HaeTe?

Kakue Tumbl TucnepcHbIX CUCTEM Bbl 3HaeTe?

OOBsicCHUTE MEXaHNU3M YCTOWYMBOCTH KOJUIOMIHBIX CUCTEM?

Yro Takoe smekTpodope3? Ykaxure o0IacTH ero NpuMeHEeHHs.

Yro Takoe xoarysus? Kakue criocoObl Koaryssiuu Bbl 3HaeTe?

3011b cynbdara Oapusi MOIy4YEeH CMEIIMBAHUEM PaBHBIX 00bEMOB pacTBOPOB HUTpaTa Oapus U cepHOU
kucnotsl. Hanmmure hopmyny munenss! 30515, OJMHAKOBBI JIM UCXOJHbIE KOHIIEHTPALIUHU 31EKTPOIUTOB,
€CJIM B DJIEKTPOJINTUYECKOM ITI0JI€ TPaHyJIa IEpEMENIAeTCs K aHOy ?

VYKaxute 0COOEHHOCTH OPraHNYEeCKUX COSAMHEHUH.

Teopust xummuueckoro crpoerust A.M. bytieposa. Ee ocHOBHBIE MTOJTOKEHUSI.

VYriieBogopoabl U ux Kiaccupukanus. YTo Takoe roMOJIOrHuecKuil psaa?

VYrneBonopoas! ¥ ux nuzoMmepus. Hamucars Bce BO3MOXKHBIE U30MepHI [T OyTaHa U OyTeHa, a TakxKe JUIs
IUMETHIIOEH30Ia.

TUnbl XUMUYECKUX peaklMi U MEXaHU3M UX MPOTEKaHUs JJIsi KOHKPETHOTO KJIacCa OPraHUYEeCKUX
coeuHeHuil. CriocoObl NOTy4YeHUs YITIEBOJOPOJOB U UX XUMHUECKHE CBOMCTBA (ITOKa3aTh HA KOHKPETHBIX
puMepax).

Kakue coenunenust HazpiBaroTes cnupramu? KakoBa ux o6mast popmyna? Yem ornpenenseTcs: aToOMHOCTh
CIIUPTOB?

Kak nzmenstores puzndyeckue 1 XMMUYECKHE CBOWCTBA CIIUPTOB € YBEIMUEHUEM YITIEBOAOPOIHOTO
pajnuKana u KoIM4ecTBa TAPOKCUIIBHBIX TPyI?

Kak Ha3piBaeTcsi PyHKIIMOHAIBHAS TPYIIA aIbJICTUIOB U KETOHOB?

Kakue tumnsl peakuuii XxapakTepHbl JIJIs1 KApOOHUIIBHBIX COSIMHEHHH?

Cy1ecTByeT M B3aUMOCBSI3b MEXKAY CIIUPTaMU M KapOOHUIIbHBIMHU COETMHEHUSAMU ?

KaknMu ka4ecTBEHHBIMU PEAKLUIMU MOJKHO PAa3IMYUTh MHOTOATOMHBIE CIIUPTHI, (DEHOJIBI, aJTbAETH b7
AMUHBI, KaK POU3BOJIHBIC YITIEBOIOPOIOB M aMMuaka. Kakosa obmias hopmymna aMiuHOB?

Kakue amuHbl 061a/1a10T 60JI€€e CUIIbHBIMU OCHOBHBIMU CBOMCTBAMU?

KaknMu XxumMuueckuMu cBOMCTBaMHU 00J1a1at0T aMMHOKHUCIIOTHI?

ITosicHUTE TEPMUHBL: BBICOKOMOJIEKYIISIPHBIE COEIMHEHNUS U TIOJMMED.

Knaccudukarms momumMepos: a) o MpOUCXOXkKICHHUIO; 0) 0 cocTaBy OCHOBHOMH I1eTn; B) 1Mo (hopme
MaKpPOMOJIEKYJI; T) IO OTHOIICHUIO K HATPEBAHUIO; 1) TIO CTEPEOPETYISIPHOCTH; €) TI0 CIIOCO0Y MOTyUYEHUS.
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[lepeunciuTe OCHOBHBIE OTIUYUTEIbHBIE OCOOCHHOCTH BHICOKOMOJIEKYIISIPHBIX COSAMHEHUI 1O
CPaBHEHHUIO C HU3KOMOJIEKYISPHBIMHU.
[Touemy monekynsl BMC Ha3biBatoTcst Makpomosiekyaamu? Kak cBsizaHa BeIMUMHA MOJEKYISIPHOM MacChl
MOJIUMEPA CO CTENEHBIO NOTUMEPHU3ALNN?
ITosicHUTE NOHATHSA: AIIEMEHTAPHOE 3BEHO U IIaBHAS LIETh HA PUMEPE KOHKPETHBIX MaKPOMOJIEKYIL.
Kakue HU3KOMOJIEKyIISIpHbIE COEIMHEHUS Ha3bIBatOTCA MOHOMepaMu? [IpuBennute npumMepsl U HaTUIIUTE
XUMHUYECKHe (POPMYITbI pa3TUYHBIX TUTIOB MOHOMEPOB.
OxapakTepu3yiTe OCHOBHbIE 3aKOHOMEPHOCTH PEaKILMU LIEMHOM noinuMepu3annn. Kakue MoHOMEpbI
CroCcOOHBI BCTYMATh B 3Ty peakuuio? [IpuBeaure npumepsl.
OxapakTepu3yiTe OCHOBHBIE 3aKOHOMEPHOCTH PEaKLMi MOMUKOHAeHcauu. Kaknue MOHOMEepbI BCTYNatoT
B 3Ty peakuuto? [IpuBenure npumepsl peakuuii roMo- ¥ reTeponoauKoHaeHcanuu. OT 4ero 3aBUCUT
dhopma 00pa3yromUXCss MAaKPOMOJIEKY?
Kaxk BrnusieT BenmnurnHa MOJIEKYJISIPHOM MacChl Ha CBOMCTBA BHICOKOMOJICKYJISIPHBIX ?
Kakwue (axkTopsl 1 Kak BIUSIOT Ha BETMUYMHY THOKOCTH Makpomosekyn? [ToueMy ruOKocTh XapakTepHa
TOJIBKO MOJIEKYJIaM BBICOKOMOJIEKYISPHBIX COCTMHEHUI?
Kak BiusieT ruOKocTh MaKpOMOJIEKYJ Ha CBOMCTBA MOJIMMEPOB?
Kak BiausieT popmMa MakpoOMOJIEKyJI Ha CBOMCTBA MOJIMMEPOB?
Kakue pusmueckue cocTosHUs XapaKTepHbI sl aMOP(GHBIX TOTUMEPOB?
KakoBbI 0COOCHHOCTH KPUCTAJUIMYECKOTO COCTOSIHUSL BEICOKOMOJIEKYJISIPHBIX COEIMHEHHI IO CPAaBHEHUIO C
HU3KOMOJIEKYJIIPHBIMU COEIMHEHUSIMU ?
[Touemy pacTBOpHI MOTUMEPOB 00IAJAIOT MOBBIIIEHHOHN BSI3KOCTHIO?
Kakue sneMeHThI BXOAST B cocTaB 0enkoB? OxapaKkTepu3yiTe CTpoeHue OEIKOBBIX MOJIEKYII.
Kakwe rpynmsl aTOMOB U THIIBI CBS3€H HanOOIee XapaKTepHbI Il OONBIINHCTBA OCTKOBBIX MOJIEKY?
Kak MOXHO 1oKa3aTh HaJIM4YKHe OCIKOB B MPOAYKTAX MUTAHMUS, B IIEPCTIHBIX U IIEIKOBBIX TKAHIX?
Kakwue BemectBa 00pa3yroTcs mpu ruApoIn3e 0ekoB B opranu3me? Jaifte o0mIyro XapakTepUCTHKY POJIHA
OeJIKOB B Ipolieccax KU3HEIEATEIbHOCTH YeJIOBeKa U KUBOTHBIX.
OxapakTepu3yiTe CTpoeHuEe HYyKIeOoTU10B U oTAenbHbIX 3BeHbeB PHK u JIHK.
Kaxosa pons JIHK 1 PHK B GnoxumMuueckux npoieccax, NpoTEKaIUX B OpraHu3Me uyeaoBeka?
B ueM 3akmrodaercs CylHOCTh KOMIUIEMEHTaApPHOCTH?
Jaiite onpenenenue u kinaccudukanuo yreBoaoB. Kakue yriieBosibl Ha3pIBalOT MOHOCAXapuaaMu?
[Nonmucaxapuaamu? [loueMy ux Tak Ha3bIBaIOT?
KakoBa ponb yIieBo0B B IPUPOE U )KU3HU YEIOBEKA?
Yro taxoe xxupri? [IpuBenure obmryro GopMyiy *KUPOB, OTPAKAIOILYI0 UX COCTaB U CTPOCHHUE.
K yemy npuBoauT ruiposin3 Kupos?
Kak, ucnonp3ys pacTBop nepMaHranarta Kajius, OTJIMYUTh MaprapyH OT CIMBOYHOTO Macia?
buonornueckue nonumepsl! (TOKCHUHBI) U UX OMACHOCTb.
Opranuyeckue 1 HeopraHuieckue noiaumepsl. [IpobreMsl skomornyeckoit 6e30MacHOCTH.
dopMHpoBaHKE HAIIMOHAIBHON CUCTEMbl XUMHUYECKON 0€30MacHOCTH.

Kpamxue memoouueckue ykazanus

KoHTponbHBIE BONPOCH! MO3BOJSIOT IMPOBEPUTH CHPOPMHUPOBAHHOCTH KOMIETEHLMH Yy CTyIAEHTa IO

JTUCIUIUIMHE (MCIONB3YIOTCS MPHU MOTyUYEHUH JO0IyCKa K BBIITOJHEHUIO Ja00paTopHON paboThl, 3alIUTEe OTYETA U
IIPY NPOBEPKE YCBOCHHOIO JIEKIUMOHHOIO Marepuaya, Uil CAaMOCTOATEIbHOW OLEHKM KadeCTBAa OCBOCHUS
y4eOHOI TUCIMITIINHBI, IPU MOATOTOBKE K AK3aMEHY).

[Ipu moucke OTBETOB HA BOMPOCHI PEKOMEHI0BAHA OCHOBHASI U JIOTIOJIHUTEbHAS JIUTEPATypa
Lxana oyenxu

Onenka Bamner* Onucanue

CTyzeHT 1eMOHCTPHPYET c(hOPMUPOBAHHOCTH KOMIIETEHIIUN HA HTOTOBOM YPOBHE, 0OHapyKHUBAaeT BCECTOPO
HHee, CHCTeMaTHIeCcKoe U ITy0oKoe 3HaHNe yIeOHOr0 MaTepHaa, yCBOMI OCHOBHYIO JINTEPaTypy ¥ 3HAKOM

3 C IOTIOJTHUTEIBHOHN JIUTepaTypoil, pEKOMEHJOBAHHOH POrpaMMOii, yMeeT CBOOOIHO BEINTOTHATE TEOPETHIEC
KH€ U IPAaKTUIECKHE 3aJaHusl, IIPEAyCMOTPEHHBIE IPOTPAMMOi, CBOOOTHO OTIEpUPYET MPHOOPETEHHBIMH 3H
AHMSAMH.

CTyZ[eHT JAEMOHCTPUPYET C(bOpMI/IpOBaHHOCTL KOMIIETCHIIMU Ha CPEITHEM YPOBHE: OCHOBHBIC 3HAHNS OCBOCH
2 bI, HO JOITYCKAarOTCsA HE3HAYUTEJILHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IPU aHAJIUTHICCKUX OoN€palusXx,
nepeHoce 3HaHUH U HA HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.



CTyneHT AeMOHCTPHUPYET ChOPMHPOBAHHOCTh KOMIETEHIIMH HA 6a30BOM YPOBHE: B X0JIe KOHTPOJIBHBIX MEPO
HPHUATHIT AOMYCKAIOTCS 3HAYUTENIbHBIC OMINOKH, MPOSIBIAETCS OTCYTCTBUE OT/EIbHBIX 3HAHUIT 110 HEKOTOPBI

1,5
’ M KOMIIETEHLUSM, CTYAEHT UCIIBITHLIBAET 3HAUMTENLHbIE 3aTPYIHEHUS IPH ONIEPUPOBAHUH 3HAHUAMU NPH UX
NepPEHOCe Ha HOBBIE CUTYALMH.
05 CTy[eHT I1eMOHCTPUPYET c(HOPMUPOBAHHOCTH KOMITETEHI[MHI HA YPOBHE HIKe 6a30BOTO, MPOSIBIAETCS HENOC
’ TaTOYHOCTH 3HAHHM.
0 ITposBISETCSA MOMHOE I MPAKTUYECKH MOJHOE OTCYTCTBHE 3HAHHM.

*Kpumepuu OYEHKU YCNHbLX ONMEenioe no 0MmOeNbHOU meme Oucuunﬂunbz

5.2 IlpuMepsI TECTOBBIX 3a1aHU

Tema 1 Beenenue B aucuunianny. Kitacebl Heopranmyeckux coeIuHeHH
1. Ilpomyxrom B3aumoneiicteus Cl,O + HyO saBnsercs

1)xnopHOBaTHCTAsI KUCIOTA

2)XJI0pHast KUCIIOTa

3)consiHas KHCIIOTa

4)xnopucrast Kuciora

2. OT™MeThTE IpymIly, B KOTOPOH IPUCYTCTBYIOT TOJIBKO KUCJIIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,053 u ZnO

3)CaO u SO,

4)S10, n N20;5

3. HepacTBOpUMBIM THIPOKCHIOM U IIECIOYbIO SBJISIOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH),

2)Cu(OH), n Fe(OH);

3)NaOH u KOH

4)FeS n KNO;y

4. Xumuueckas hopMmyna cyab(uTa KaabIus
1)CaSOy4

2)CaSOs;

3)CaS

4)Ca2803

5. NaCl, K,SO4, H3PO4. Cxonbko BeleCTB U3 NPUBEAECHHON TPy OTHOCATCA K COIAM?
1)0

2)1

3)

4)3

Tema 2 ATOMHO-MOJIEKYJISIPHOE YYeHHE

6. Onpenenure MoneKynspHyro maccy coenunenue CaCos:

1)25

2)50

3)100

4)150

7. BeiOepuTe XapaKTepUCTUKY COCTaBa MOJIEKYJIbI IPOCTOTO BEIIECTRa:
1)cocTouT U3 aTOMOB OJTHOTO BHUA

2)COCTOUT U3 aTOMOB Pa3HOTO BU/IA

3)CcomepKUT TOIBKO JIBa aTOMa

4)conepKUT TOJIBKO OUH aTOM

8. Kakas Macca cepHOIl KUCIIOTBI COOTBETCTBYET 1,5 Moiib? CKOJIBKO MOJIEKYJT
COZEPIKUTCS B 3TOM KOJIMYECTBE BEIIeCTBa?

1196 r; 1,2:10%3
2)49 13 3,01-10%3



3)147 1; 9,03-10%3

4)98 ; 6,02-10%3

9. Ompenenute >KBUBAJIEHTHYIO0 Maccy opTodocdopHoil kucnorsl B peakuuu: H;PO, + Mg(OH), =
MgHPO,4 + 2H,0

1)49 r/moinb 3k

2)49

3)98 r/mMob 3K

4)98

10. B xakoM M3 OKCHIOB DKBABAJIEHTHAsI Macca a30Ta UMeET HanOoJIbIlee 3HaYeHue ?

1)NO,

2)N,05

3)N,O

4)NO

Tema 3 CTpoeHue aTroma u nepuoaueckas cucrema iemenTos [I.U. Menaeneesa

11.YkaxxuTe Ha3BaHUE IEMEHTa 00pa3yromiero aM(poTepHble COeTUHEHUS:

1 )mHK

2)¢rop

3)uaTpuii

12. O603HaUbTE 2JIEMEHT, KOTOPBIA BXOAUT B COCTAB IJIaBHOM MOATPYTIIIBI:

1 )xanpumii

2)xene3o

3)mens

4)pTyTh

13. Ompenenute YUCIO DIEKTPOHOB, KOTOPOE MOXKET cColepkaThcs Ha f — MOMYpOBHE SIMEKTPOHHOU
000JI0UKHU:

1)7

2)8

3)10

4)14

14. YcraHOBUTE COOTBETCTBHE MEKIY YHCIOM JJICKTPOHOB HAa BHEIIHEM JHEPIeTHUYECKOM YpPOBHE W
HA3BaHHWEM XMMHYECKOTO AJIEMEHTA!

1)1, 1. xanuit

2)2, 2. xnop

3)3, 3. docdop

4)5. 4. amoMHHUI

5)5. renuit

15. YeranoBuTe nocieoBaTeIbHOCTh BO3pACcCTaHMsI 3aps/ia sApa SJIEMEHTOB:

1 )kammit

2)HaTpuit

3)pyOuamii

4)akTUHUN

16. YcraHOBUTE COOTBETCTBHE MEK/Ty CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:

DAl

2)Na

3)N

4)Hg.

1.HaTpuit

2. a30T (HUTPOTEH)

3. pTyTH

4. aJUTFOMUHMI

17.0603Ha4bTe 27€MEHTHI, KOTOPbIE MOTYT MPOSBIATH BaJIeHTHOCTH 11:

1 )narpuit



2)KanbIui

3)amoMUHUI

4)Maruui

5)6arpwii

4)xene3o

18. O603HaUBTE JIEMEHT BTOPOM TPYTIIIHI:

1 )nmutuit

2)yrnepon (kapOoH)

3)amoMUHMI

4)0apuii

19. YkaxknuTte 4nciao MpoTOHOB B AApe aToma 1o HoMepoM 20:
D10

2)20

3)30

4)40

Tema 4 Xumuyeckasi CBsi3b U CTPOEHHE BellleCTBA

20. KoBasieHTHas cBsA3b MEXIy arToMaMH A-B ocyliecTBisieTcs 3a CUerT:
1 )mepexona anekTpoHa ot A k B

2)cui SIEKTPOCTATUUECKOTO MPUTSHKEHUST MEXK]Ty aTOMaMut
3)nepekpbIBaHUs aTOMHBIX opOuTaneit aromoB A u B
4)nepexoza napsl AEKTPOHOB 0T A k B 2

21. Curma-cBsi3b OCYIIECTBISETCS 3a CUET MEePEKPhIBAHUS:
1)s,p u d — opburaneii B1OJIb JIUHUH, COCTUHSIONMIEH S/Ipa aTOMOB
2)p — opOuTasieit OOKOBBIMH JIOTIACTIMH

3)d — opbuTaeit 60KOBBIMH JIOTIACTSIMHU

4)ruOpuaHBIX OpOUTAICH

22. IIn-cBsi3b OCYLIECTBIIAETCA 3a CUET IEPEKPHIBAHU:

1)s u p opburaneit

2)p-p opbuTaseii BIoJb TUHUH, COCTUHSIONICH sijpa aTOMOB
3)s — opOuTanel OTHOTO aToMa C S — OPOUTAIIIMH JIPYTOTO
4)p-p opOuTasneii 00KOBBIMHU MOJIOCTIMHU

23. NoHHas cBsI3b OCYIIECTBIISIETCS B PE3yJIbTaTe:
1)oOpa3oBanust 0011IEl AIEKTPOHHOI Mapsl

2)nepexosa NMEeKTPOHHOM Mapbl OT OTHOTO aTOMa Ha CBOOOAHYIO0 OpOUTaNIb JPYroro aroma
3)cuIt 2IEKTPOCTATHUECKOTO MPUTSHKEHUST MEXKTy HOHAMU
4)cMeleHus 3J€KTPOHHON Mapsl OT OJJHOTO aToOMa K JIpyromy
24. I3 MOJIEKy COCTOAT KPUCTAJUIBL:

1)caxapa

2)1oBapeHHON CONH

3)anmasza

4)cepebpa

25. JInHa XUMUYECKOH CBSI3U YBETMUUBACTCS B PAAY:

1)H20 — st — H2$€‘

2)HBr — HC1 - HI

3)NH; — H,O — HF

4)H2$C — st — HCI

26. BonopoaHbie CBS3M MPHU CTAHAPTHBIX YCIOBUSAX 00pa3yrOTCs MKy MOJIEKYJIaMu:
1)Bogopona

2)cepoBoiopoa

3)BOBI

4)XJIOpUCTOTO BOJIOPOAA

Tema S PacTBopbl

27. YcTaHOBUTE COOTBETCTBHE MKy (POPMYIION CONH U CPEIoi e€ pacTBoOpa:



dopmyrna:

A. Zn(NO3),
b. NH,Cl

B. K,S

I NaNO;
Cpena:
1)xucnas
2)mmenouHas

3)HeuTpanbHas
28. CocraBbTe 4 ypaBHEHHS SIIEKTPOIUTHUECKON AMCCOIMAIMM BEIIECTB, OOpa3yIoIINX B KauecTBe
AHUOHOB TOJIBKO CYJIb(})AT — HOHBI (SO42_ )

1)

2)

3)

4)

29. 3anumuTe MOJCKYISPHbIE W WOHHBIC YpPAaBHCHUS TMPAKTUYCCKH OCYIICCTBUMBIX DPEAKIIHHA,

BOCIIOJIb30BaBIIHCh PABUIIOM
1)NaOH + H3SO4 — ...

2)KNOj3 + NaySOy4 — ...

3)K,SO5 +2HNO3 — ...

4)ZnCl, + Ba(OH), — ...

30. Kakue u3 nepedyrcieHHbIX HIDKE BEIIECTB MOTYT 00pa30BaThCs B XOJI€ PeaKIIMH HOHHOTO oOMeHa?
1)Na3POy4

2)CaCOy

3)Fe(OH);

4)H,0

5)KOH

31. I'a3 BeIzIENIACTCS B pe3yiIbTaTe B3aUMOJICHCTBUS HOHOB

1)Ba2Jr U CO32_

2)2H" u CO5%~

3)H" u OH™

4)CO5% u Ca®*

5)2H+ u Si03%”

32. Haubomnpliiee 4uCIO HOHOB 00pa3yeTcsi MpU JUCCOIUAIIUH IIEKTPOIUTA

1K,SOy4

2)LiOH

3)H;POy4

4)Aly(SOy);

5)Na3POy4

Tema 6 OCHOBHBbIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX MPOLECCOB

33. O1neHuTe NpaBUIbLHOCTD CYKICHUM:

A. Tlpu OHM>KEHUH JTaBIICHHS CKOPOCTh PEAKIINH C y9aCTHEM Ta3000pa3HbIX BEIIECTB YMEHBIIIACTCS.
b. Karanuzarop- BeliecTBo, KOTOPOE YCKOPSIET XUMHUYECKYIO PEaKIMI0o, HO CaMO B HEMl HE YYacCTBYET.
1)BepHO TOIBKO A

2)BEpHO TOJBKO b

3)BepHbI 00a CyXICHHS
4)o0a cyXJIeHHsI HE BEpHBI



34. Ilpyu NOBBILIEHUM TEMIIEpAaTypbl Ha 200c1<opocn, peakuuu Bo3pocna B 16 pa3. TemmeparypHblii
KO3((UITHEHT paBeH:

1)2

2)2,5

3)3

4)4

35. I3MeHeHue JaBIeHHs HE CMEIIAET PABHOBECHUS B CUCTEME:

I)Hzr + Se =H ZSe 3) H2 + BI'2 = HBr

2)H,+ Cl, =HCl1 4) NO + O, = 2NO,

36. Bo ckombko pa3 yBenuuurcs ckopocTs peakmum 2Al1 + 3Cl, = 2AICl; npu yBenudeHuu

KOHIICHTpAIMH XJI0pa B 2 pasa:

1)B 2paza

2)B 6 pa3

3)B 8 pa3

4)B 9 pa3

37. B xakoM ciiy4yae MTOHMKCHHUE JaBJICHUS U TIOBBIIICHUE TEMIIEPATypbl CMECTUT PAaBHOBECHE B CTOPOHY
NPSMON peaKIvu:

1)2S0, + O, =2 SO, +Q 3)H, + 1 ,=2HI —Q

2)CO, +2C=2CO0—-Q4) N, +3H, =2NH3+Q

38. [l yBenuuenus ckopoctu peakuuu 2CO +0, =2C0O, +Q HeobxoauMmo:

1)yBennuuth KoHIeHTpanuo CO
2)IOHU3UTH TEMIIEPATYPY
3)yBennuuth KOHLEHTpanuto O,

4)IOHU3UTH JaBICHUE

39. Bo CKOJBKO pa3 U3MEHUTCS CKOpoCTh peakumu 2A + B = 2C, eciau KOHLEHTpalus BelectBa A
YMEHBILIUTCA B 2 pasa:

1)yBenuuutcs B 2 pasza

2)ymeHbIINTCSA B 4 paza

3)ymeHbmuTes B 4 pasza

4)yBennuntcs B 4 pasa

40. B pesynbrare peakiuu, TEPMOXUMUYECKOE YPAaBHEHHUE KOTOPOM

2Mg + O, =2MgO +1200x /. Bergenunocs 300k k. TernoTel. Macca moay4eHHOTO MarHusi paBHa:

1)60r.
2)40r.
3)20r.
4)10r.
41. Cropocts npamoii peakiuu 3Fe + 4H ,O= Fe 304 + Hy MOXHO IIOBBICHTS:

1 )yBennueHnem TeMieparypbl
2)CHWKEHUEM TeMIIeparyp
3)yBenuyeHuEeM JaBICHUS
4)cHM>KEHUEM JaBICHUS
5)13MenbueHuEM Kesesa
6)VYBennuenuem koHueHrpanuu H,

Tema 7 KossmmraruBHble CBOHCTBA PACTBOPOB

1. ABrop:

A)XUMUYECKOH (CONMBBATHOM) TEOPUH PACTBOPOB
b)3akoHa 0CMOTHYECKOTO JaBICHHUS

B)reopun anexTponuTuuecko qucconuanun
[')30ynmo- 1 KpHOCKOMMYECKUX METOAOB UCCIIEIOBAHMUS.
1)Banrt - Topd

2)/1. 1. Mennenees



3)CB. Appennyc

4)Paynp

2. Kak Ha3bIBatOTCS pacTBOPBI:

A)C OJTMHAKOBBIM OCMOTUYECKUM JaBJICHUEM;

b)c naBneHuem, NpeBbIIAIONIIM 3TaJOHHOE 3HAUYEHUE;

B)c naBnenueM, MOHUKEHHBIM 10 CPABHEHUIO C STAJTOHHBIM 3HAYCHHEM?

1)['unoronnuHbIE

2)130TOHUYHBIE

3)OKBUMOJIEKYSIPHbIE

4)I'unepToHUYHbBIE

3. Kak Ha3bIBaeTCsl IpOLECC, MPOUCXOASIINI C )KUBOM KIIETKOM, TOMEILIEHHOMN:

A) B TUCTUINIUPOBAHHYIO BONY;

b) B HachIleHHBIN pacTBOP MOBapeHHOM conn?

DI'mpponus

2)ConbBonu3

3)I1nazmomnus

4)I'emonus

4. Kakas pusnueckas BeTMYHHA SBISICTCS MEPOM:

A)OTKJIOHEHHS peaJIbHOTO PacTBOPA OT UJI€AJIBHOTO;

b)u3meHenns yucna 4acTul B pacTBOPE B PE3YNIbTATE JUCCOLUALINY;

B)akTtuBHOCTH 31I€KTPONHTA;

I")peanbHOl KOHIIEHTpALUK HOHOB B pacTBOpe?

1)OcmoTrueckuit KodppuuueHT i

2)U3oToHnueckuit Kod3pPUIneHT @

3)KoaddurmeHT akTHBHOCTH Y

4)Kaxxymascs creneHb AUCCOIHAIINU 0

5. KakoBo mMaremarnueckoe BhIpaKeHHE JIJIs pacyeTa:

A) M30TOHHYECKOTO KOIPPUITCHTA;

b) ocMmoTnueckoro korddunreHTa;

B) cTenenu aneKTponuTHUECKON Auccoanumn’?

1)

2)

3)

4)

6. Pacrnonoxure 3aJaHHbIE BELIECTBA B IOPSAIKE BO3pAacTaHUs OCMOTHYECKOIO JABJICHMSI, €CIM MX
KOHIIEHTPAIMH OJJMHAKOBHI M cOCTaBIsIOT 10 1/11.

DI'munepun C3HgO5

2)Caxap03a C12H22011

3)®pykrosza CgH;,0g

4)Orunenrnukons CoHgO,

7. B xakoi mocieoBaTeIbHOCTH OyIyT 3aMep3aTh PaCTBOPHI PABHOW MOJISITBHOCTH?
1)Mypaseunas kucinora HCOOH
2)9ranon C,HsOH

3)Consnas kucnora HCI

4)Xnopun Harpus NaCl

Tema 8 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE H YJIEKTPOXHUMHUYECKHE MPOIECCHI

8. [Ipu B3aumoaelcTBUM MEI C KOHIICHTpUPOBaHHOM a30THOU kucioToir HE mMoxeT o6pa3oBarbcs
1)uutpar meau (1)

2)okcun azora (1)

3)okcun azota (IV)

4)oxcua meau (I1)

9. B xauecTBe OHOTO U3 MPOAYKTOB PEAKIIUU BOAa 00pazyeTcs MpU B3aUMOJICHCTBUY IIMHKA C
1)pa3zbaBieHHOI cepHOI KHCIOTOM



2)pa30aBiIeHHOM YKCYCHOM KHCIOTON

3)KoHIIEHTpUPOBaHHOU (PoCchHOpHON KHCITIOTON

4)pa3z0aBICHHON a30THOM KHCIOTOM

10. Meraibl, ciocoOHbIE BOCCTAHOBUThH CBUHEIL U3 BOAHOI'O PacTBOPA €0 COJIU, PACIIOIOKEHBI B Py
1) )xene30, LIUHK, Meb

2) Menb, cepedpo, 30J10TO

3)Maruui, 1UHK, KeJIe30

4)miatuHa, cepedpo, MapraHelt

11. A) IIpu BoccranoBnenuun okcuaoMm yriepona(ll) oxcuna sxenesa (I1I) o6pasyercs okeunp xenesa (11);
b) IIpu BoccranoBnenuu okcuaoMm yrnepona(ll) okcuna sxenesa (I1I) o6pasyercs xeneso.
1)BepHBI 00a YTBEPKACHUS

2)HEBEpHBI 002 yTBEPKACHUS

3)BEpHO TOIBKO A

4)BepHO TOJIBKO b

12. C KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTOM HE OyJIeT B3aUMOICHCTBOBATh
1)Cu

2)Fe

3)Cr

4)Zn

13. C consiHOM KUCIIOTOI He Oy/eT B3auMOICHCTBOBATh

1)Cu

2)Fe

3)Mg

4)Zn

14. C KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM HE Oy/IeT B3aUMOICHCTBOBATD
1)Cu

2)Fe

3)Mg

4)Zn

15. C pacTtBOpOoM eaxoro HaTpa He Oy/ieT B3auMOIeHCTBOBATh

1)Ga

2)Fe

3)Al

4)Zn

1. OkucaUTENH — 3TO aTOM, MOJICKYJIAa WIIA NOH, KOTOPBIHA

1) yBenmu4uMBaeT CBOIO CTENEHb OKUCIICHUS;

2) npUHUMAET JIEKTPOHBI;

3)okucnsercs;

4)oTaaéT CBOM 3IEKTPOHBI.

2. IIpouieccy BOCCTaHOBIIEHHS aTOMOB CEpPbl COOTBETCTBYET CXeMa

1)SO, — SO;

2)Na,S — CuS

3)H2804 - HzS

4)stO3 i SOZ

3. YcTaHOBUTE COOTBETCTBUE

Cxema u3MeHenus creneHeit okucnenus Ilpouecc

Her — cr 2t

2) Cr3+ — Cr 2"
3)Cr o+ — Cr3*
4)cr' - cr!

a) OKHUCJICHHE

0) BOCCTaHOBJICHHE



4. K oKHCITUTENbHO-BOCCTAHOBUTENIBHBIM PEAKIMSIM OTHOCST

1)pacTBOpeHHEe HATpUs B KUCIIOTE;

2)pacTBOpEHHUE OKCUA HATPHsI B KUCIIOTE;

3)pacTBOpeHHE TUAPOKCHUIa HATPHUS B KUCIIOTE;

4)pacTBOpeHue kapOOHATa HATPUS B KUCIIOTE.

5. K TUDMYHBIM BOCCTAHOBUTENSM OTHOCATCS

1)okcun mapranna (IV), okcua yrnepoaa (IV) u oxcun kpemuus (IV);

2)Bojia, IIapcKasi BOJIKA U OJIEyM;

3)nepmaHraHar Kajus, MaHraHatT Kajus U Xpomar KaJjus;

4)cepoBOAOPOA U IIETOYHBIE METAILITBI.

6. VI3 nepeuncieHHbIX HUKE BEIECTB CaMbIM CHUJIBHBIM OKHCIIUTENIEM SBIISETCS

1 )m1aBUKOBast KUCIIOTA;

2)drop;

3)KucIopo;

4)nnaruHa.

7. Peakuuen qucpornopuOHUPOBAaHUS SABIISETCS

1)B3anmozeiicTBHE cepbl C KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTOM;

2)B3aUMOJICICTBHE MarHus C CEpou;

3)paznoxenue okcuna prytu (11);

4)pacTBOpeHUE Cepbl B KOHIIEHTPUPOBAHHOM PacCTBOPE MIETOUH.

8. Cymma k03(pQUIIMEHTOB B JIEBOM YacTH YpaBHEHHUS peaKkIMH MEXAy Meabio U pazdasneHHoil (1:1)
A30THOM KUCJIOTOW paBHa

1)3

2)5

311

4)14.

9. Cnabas xucnora, 061a/1at011as CHIIBHBIMU OKUCIUTEIbHBIMU CBOMCTBAMM:

1)HF

2)HCIO4

3)HCIO

4)HLO3.

10. Cymma k03¢ (GUIIMEHTOB B IPAaBOil YaCTH YpaBHEHUS PeaKIIUU

KMI’IO4 + st + H2804 — S+ MHSO4 +K2804 + H20

1)8

2)15

3)16

4)24

11. IIpu nponyckaHuu XJjiopa 4epe3 ropsiauii pacTBOp FMAPOKCH]IA KaIHsl OIUH U3 MIPOAYKTOB — 3TO

1 )mepxJiopar Kanus;

2)XJI0paT KaJus;

3)XJIOpUT Kajus;

4)runoxJIOpUT Kajusl.

12. Kakoe xonmudecTBO cynbdara xenesa (II) okucmsieTcs omHUM MOJIeM MepMaHraHaTa Kajausl B KUCJIOW
cpene?

N1

2)2

3)10

4)5

13. Cymma ko3¢ puieHToB B MpaBoil 4aCcTH yYpaBHEHHsI pEaKIIUU

... =MnCl, + KCI + H,O + Cl, paBna:

1)4

2)8

317



418

14. ConstHast KMCII0Ta — BOCCTAHOBUTEIb B PEAKIINHU

1)PbO, + 4HCI = PbCl, + Cl, + 2H,0

2)Zn + 2HCl = ZnCl, + H,

3)PbO + 2HCI = PbCl, + H,O

4)LH; + HCl = LH4Cl

15. Ilpu HarpeBaHUM KOHIEHTPUPOBAHHOW COJSTHOM KHUCJIOTHI C MapraHieM u okcujoMm mapranma (IV)
KHCJIOTA BBITIOJHSET (DYHKIIUA COOTBETCTBEHHO:

1)okucnuresns ¥ BOCCTAHOBUTES

2)BOCCTaHOBUTEISI U OKUCIIUTENS

3)B 0060uX ciayyasix BOCCTAHOBUTEIS

4)B 0060uX ciyyasx OKUCIUTENs

20. B pacTBOpE HUTPUT HATPHUS

1 )IpOSIBIISIET TOJIBKO OKUCTUTENBHBIE CBOMCTBA

2)IpoSBIISET TOJIBKO BOCCTAHOBUTENIBHBIE CBOWCTBA

3)IpOosIBISIET KaK OKUCIUTEIbHBIE, TAK U BOCCTAHOBUTEIBHBIC CBOMCTBA

4)He POSBISET HU OKUCIUTEIbHBIX, HU BOCCTAHOBUTEIHHBIX CBOWMCTB

21. lllénoub — OAMH U3 MPOAYKTOB 3JIEKTPOJIM3a B BOJHOM PaCTBOPE:

1)KCI

2)CuS0Oy4

3)FCC12

4)AgNO;

22. Ilpu 3neKTpoau3€e BOJIHOIO pacTBOpA HUTpATa Kajusg Ha aHOJIE BBIICIIACTCS:

1)O,

2)NO,

3)N,

4)H,

23. Bomopon oOpa3yeTcs mpH AJIEKTPOIU3€e BOJHOTO PacTBOpa:

1)CaCl,

2)CuS0Oy4

3)Hg(NO3),

4)AgNO;3

24. Peakiyisi BO3MOXHA MEXKTY:

I)Ag u KZSO4(p-p)

2) /nu KCI(p_p)

3)Mg 148 Sl’lCIz(p_p)

4)Ag nu CUSO4(p_p)

25. Ilpu »nekTposun3e pacTBOpa HOIUAA HATPUA y KaToJa OKpacka JJakMyca B pacTBOpeE:

1 )xpacHas

2)cunsis

3)duoneroBas

4)xénras

26. Ilpu snekTponuse BOAHOTO pacTBopa propuaa Kaaus Ha KaTo/Ae BBIACISETCS:

1)Bomopon

2)dTopoBoaopon

3)drop

4)xucnopon

Tema 9 ®u3nKoO-XxMMUsl JUCHEPCHBIX CUCTEM



27. K BomHomy pactBopy Nal MemnenHo mnpunmBaercs BomHblii pactBop Pb(NO;3),. OGpasyercs
KOJUTOMIHBIM pacTBOp. CocTaBbTe CXeMy CTPOCHHS MHIICIUIBI W OTBEThTe Ha Bompoc. Kakue HOHBI
a7IcopOUpYIOTCS BOKPYT arperara?

1)Pb%*

2)Na*

)T

4)NO5”

5) HE 3HAI0

28. K Bognomy pactBopy Nal meanenHo mnpunuBaercss BoiaHblii pactBop Pb(NOj3),. O6pasyercs
KOJUTOUAHBIN pacTBOp. CoCTaBbTEe CXeMy CTPOCHHsI MUIIEIUIBI M OTBETHTE Ha Bompoc. KakoB 3apsii arperara u

MOTEHIIMATIONPEACISIONINX HOHOB?
1) ONOXKUTENBHBIH
2) oTpHIaTeIbHbIN
3) HENUTpaNIBHBIN

4) He 3HaI0
29. K BomHomy pactBopy Nal memnenHo mnpunmBaercs BomHblii pactBop Pb(NO;3),. OGpasyercs

KOJUTOMJIHBIN pacTBOp. CoOCTaBbTE CXE€My CTPOCHHSI MUIIEIUIBI U OTBEThTE Ha Bompoc. Kakue HOHBI BXOIAT B
COCTaB aJICOPOIIMOHHOTO CJI0, SBJSSICH OAHOBPEMEHHO TPOTUBOMOHAMU?

1)Pb%*

+

2)Na

L)1

4) NO5y”

5)He 3Haro

30. K BomHomy pactBopy Nal MennenHo mnpunmBaercs BoAHblii pactBop Pb(NO;3),. OGpasyercs
KOJUTOMIHBIH pacTBOp. COCTaBBTE CXeMy CTPOEHHS MHICIUIBI M OTBETHTE HAa BOMPOC. YKKHUTE 3aps

KOJIJIOMTHOM YacTHIIBI (TPaHYJIbI)
1 )1onOXKUTENbHBIN
2)oTpHUlaTeIbHBIN
3)HeNTpalIbHbII

4)He 3HaI0
31. K BomHomy pactBopy Nal menneHHo mnpunmaercss BomaHblii pactBop Pb(NOj3),. O6pasyercs

KOJUTOUIHBIH pacTBOp. COCTaBETE CXEMY CTPOCHHS MHIEUIBI M OTBETHTE Ha BOmMpoc. Kakue MOHBI BXOIAT B
coctaB auddysHoro cnos?

1)Pb*

2)Na"

)

4)NO5”

5)He 3Har0.

32. K BomnHomy pactBopy Nal MemneHHo mnpuimBaercss BomHblii pactBop Pb(NOj3),. O6pasyercs

KOJUTOUAHBIN pacTBOp. COCTaBbTE CXeMYy CTPOESHHS MHIICIUTHI M OTBETHTE Ha BOMIPOC. YKAKUTE 3apsi MUIICIUIBL:

1)10I0XKUTENBHBIH,

2)oTpULaTEeNbHBIH,

3)HEeUTpaIbHBIH,

4)He 3Hato,

33. K BomnHomy pactBopy Nal MenneHHo mnpuimBaercss BomHblii pactBop Pb(NOj3),. O6pasyercs
KOJUTOUAHBIN pacTBOp. COCTaBbTE CXeMY CTPOCHHSI MUIICIUIB M OTBETHTE Ha Bompoc. Kakue MoHbI, 1006aBIeHHBIC
B PAcTBOP, MOTYT BBI3BATh KOATYJISIITHIO?

1)Pb%*



2)Na"

R)1

4)NO5~

5)He 3Hato

Tema 10 DjieMeHTbI OPraHNYeCcKOil XUMHUHU
34. O603HaubTe BaJIECHTHOCThH YIIIEPOJa B OPraHUYECKUX COETUHEHUSX:
1)nBa

2)Tpu

3)ueTnipe

4)nATh

35. O603HaYbTE TOMOJIOTUYECKYIO PA3HUILY B TOMOJIOTHUECKOM PSAY ATKAHOB:
1)CH,

2)CHy

3)CH

4)CHj;

36. Ykaxxure MOJEKYSIpHYIO (OpMYITy MeTaHa:
1)CH

2)CH,

3)CH;

4)CH4

37. Ykaxkute BO3MOXHbBIE TPOAYKTHI TOPEHUS METaHa!
1)xucnopon

2)Boma

3)yTieKucnblii ra3

4)azor

S)remnno

6)030H

38. YkaxknuTe CBOMCTBA, XapaKTEPHbIE METAHY:
1)razoo0pa3HbIi

2)KUIKOCTh

3)B3pBIBOOIIACHOCTD

4)nerde Bo3mayxa

5)xopoiias pacTBOPUMOCTb B BOJIE

39.VKaXuTh BO3MOXKHBIE IPOAYKTHI MIPU PA3IOKEHUU METaHA:
1)Boopos MoKy s pHBIT

2)BOIOPOT aTOMapPHBIi

3)caxka

4)azor

40. XapakTepHoil peakiuel y MeTaHa sIBISIeTCS:
1)3amenieHus

2)IpUCOENHEHUS

3)obOmeHa

4)nonuMepu3anus

41. I1o cTpo€HMIO MOJIEKYII METAH SIBIISIETCSI:

1 )ankuHOM

2)aJIKeHOM

3)ankaHom

4)uKIaHaM

42. VkaxuTte 00IIyI0 MOJEKYIIPHYIO (OPMYITy TOMOJIOTHYECKOTO Psijia aJIKaHOB:
1)Cn2n+2

2)CnH2n-2

3)CnH2n



4)CnH2n—+4

43.0603Ha4bTe COETUHEHMS, C KOTOPBIMH pearupyer MeTaH:
1)sTan

2)xy0p

3)Bona

4)menp

44 MeTtaH UCIIONIB3YIOT KaK ChIpbE B IPOLECCaX:
1)okucnenus

2)BOCCTaHOBIICHUS

3)nonumepusaiu

4)cuHTE3a HOBBIX BEIIECTB

5)romnuBa

Tema 11 Opranuveckue U HeOPraHMYeCKue MOJIUMepPbl
45. K nonumepaM OTHOCHUTCS

1 )xpaxman

2)TITIOKO3BI

3)IIMKOTEeH

4)dpykroza

46. K nonmumepaM OTHOCUTCS

1)0emnok

2)IIIOKO3BI

3)IIIMKOTeH

4)ppykro3a

47. Ilemrono3a BXOJUT B COCTaB

1)KUBOTHOI! KJIETKH

2)pacTUTEIBLHOMN KICTKH

3)mIMKOTeH

4)dpyxTo3a

48. B pesynbrarte peakiuy mojiMMepr3aiiii 00pa3yroTCcs U3 COOTBETCTBYIOITUX MOHOMEPOB
1 )>xenatun

2)HaTypaJIbHbIN KayuyyK

3)HYKJIEUHOBBIE KHCIIOTHI

4)nonunponuiaeH

49. VkaxxuTe BEUIeCTBO, ABIAIONIEECS HEOPTaHUYECKUM TPUPOTHBIM MOTUMEPOM
1)acOect

2)NOAUAITHIICH

3)0enku

4)enmrono3a

50. K peakuuu moIMKOHIEHCAIIMM OTHOCUTCS PEAKLMsl MOTyUEHUS
1)11eUTFOI03BI M3 TITFOKO3bI

2)ONUITPONUIIeHA U3 MPOIUJIeHA

3)monuaTHIIEHA U3 ATUIICHA

4)IONUBUHUIXIIOPUIA U3 BUHIIIXIIOpUIA

Kpamkue memoouueckue yxazanus

TectupoBanue mNPOBOIUTCA NPU 3aBEPUICHUM H3Y4YEHUS MPOWIEHHOIO Marepuana Mo OTAEIbHBIM

pasnenaM TeM. CyMMmapHas OLIEHKa [0 MPOWICHHBIM TECTaM MEePEBOAUTCS B OaJIbl C COXpaHEHUEM MPOIOPIIHA,
COIVIACHO KPUTEPHSIM OLIEHKU (MaKCHMaJbHbIN 6amt mo cymme TectoB — 20). Bpems TectupoBanus, OOBIYHO HE
MmeHee 40 MUHYT. Pe3ynbraTsl TECTHpOBaHMS IPOBEPSET IPETIOIABATEND.

Ornenka
5
4
3

Lxana oyenxu

Banst Onucanue
19-20 Brmonueno 6onee 90 % 3aganuii
14-18 Beimonuaeno ot 70 g0 89 % 3aganuit

10-13 Brimonueno ot 50 1o 69 % 3amanuii



6-9 Bemomaueno ot 30 10 49% 3amanuii

0-5 Brmonueno menee 30%

5.3 IIpumep 3agaHuii Ha JJaGopaTopHYI0 padoTy
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Temamuxka nabopamopuwsix pabom (1-ui cemecmp):

. [lonmyueHue K1CII0T, OCHOBAHMM, COJIEH.

. Onpenenenne MOISIPHOW MacChl SKBUBAJICHTa METaJlIA.

. Ctpoenue aTomMa U neprondeckasi CHCTEMa 3JIEMEHTOB.

. XUMHUecKasi CBsI3b U CTPOCHHE BEIIEeCTBA.

. Onpeznenenne KOHIEHTPAIMK PACTBOPA LIETOYH

. Onpenenenne pH pacTBOPOB HEKOTOPHIX BEIIECTB,

. Peakiuu nosHOrO0 0OMeEHa.

. 'maponus coneil. OnpeneneHne peakluu Cpebl.

. OuTponus. Dueprus [ n66ca. Hampapnenne XxuMuieckoro npoiecca.
. CKOpOCTh XUMHUYECKHX PEaKInii, XAMHYECKOE paBHOBECHE.

Temamuka nabopamopmvix pabom (2-1i cemecmp):

. Konnurarushusie cBoiicTBa pacTBOpoB. OcMoc. OCMOTHYECKOE IABIICHUE.
. Cioco0bI BBIpaXKEHUS COCTaBa paCTBOPOB. 3aKOHKI Payrsi.

. OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKITUH.

. O0611IMe cBOKMCTBA METAJIOB.

. DIEKTPOXUMHUYECKHE MPOLECChl. ['albBaHUUECKUE FIIEMEHTHI.

. Kopposzust metannos.

. DIEKTPOIH3.

. Oprannyeckast Xumus. YIIIeBOJOPOAbl. ANKaHbl. AJTKEHbI. AJIKUHBI.

. Kucnoponconepxamue oprannueckue coenruaenus. Cnuptol. OeHOBbI.
. Anperupl M kKeToHbl. KapOOHOBBIE KUCTOTBI. ApOMAaTUYeCKUe aMUHBI.
. OUBUKO-XUMUS TUCTIEPCHBIX CUCTEM.

. BeicokoMoieKynsipHbIE COSTMHEHUS.

Kpamxue memoouueckue ykazanus

Pesynbrarsl, modydeHHbIE B XO€ HKCIEPUMEHTA JOJHKHBI OBITh 0(opMIIeHBI B BUE oTdeTa. CTylaeHTOM
JTOJKHBI OBITh MOATOTOBJIEHBI OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI IO TEMaM padOT MPaKTUKyMa, pEIIeHbI 3adaHUs
7a00paTOpHBIX MPAKTUKYMOB M METOAMYECKHX peKOMEeHJIalui (cM. pabouyro mporpammy, paszgensl: 5.2
Conepxanue pasznenoB U TeM aucuuIuivebl aasg OPO, 6. Mertoguueckue yka3aHus 110 OpraHU3ALNANA U3yYEHUs
JuciUIuinHel (Moayns)). Ilpum moucke OTBETOB Ha BONPOCHI PEKOMEHIOBAaHA OCHOBHAs W JONOJIHUTENbHAS

JuTeparypa.

Llxana oyenxu

Ouenka Bamner* Omnucanne

CTymeHT 1eMOHCTPHpPYET c(HOPMUPOBAHHOCTH KOMIIETEHIIMI, OOHAPY)KUBAaeT BCECTOPOHHEE, CHCTEMATHYECK
oe 1 NTy0oKoe TIOHNMaHHe yaeOHOTo MaTepuala, MOJTHOCTHI0 COPMHUPOBAHBI YMEHNUS U HABBIKH IPH BBITIOJ
HEHUH JIA00OPaTOpHOH paboTHI, 0hOPMIICHHH PE3yNIbTAaTOB | 3aI[UTe OTYETA 110 JJabopaTopHoii pabore. Bee 3

aJaHusA OCBOCHEI.

CryaeHT 1eMOHCTpHpPYET c(HOPMUPOBAHHOCTH KOMIIETCHIIMI Ha CPETHEM YPOBHE: OCHOBHBIC 3HAHHsI OCBOCH
I, YMEHHS ¥ HaBBIKHU [IPH BBIIIOIHEHUH JIADOPATOPHOH paboThI, 0(OPMIICHUH PE3yNIbTAaTOB M 3aIllUTE OTYETa
o taboparopHoii pabore cpopmupoBaHbl. Bce 3amaHuss 0CBOSHBL, HO AOITYCKAIOTCSl HE3HAUUTEIILHBIE OIIHO

KU, HETOYHOCTHU, 3aTPYATHCHHUS ITPU aHAJIMTUICCKUX OII€palusiX.

CTymeHT 1eMOHCTPHPYET c(HOPMUPOBAHHOCTh KOMIETEHINI HAa 6a30BOM YPOBHE: B X0JI€ KOHTPOIBHBIX MEPO
IPHUATHH TOMYCKAIOTCS 3HAUMTENIbHBIC OIIHOKH, CTYJCHT UCIIBITHIBACT 3HAUYUTEIIbHbIC 3aTPYIHEHHS TIPH TIepe
1 HOCE 3HaHUIl Ha HOBBIE IPAKTUUECKHE CUTYAIlMH. YMEHHUS U HaBBIKH IPH BBITIOIHEHUH J1a00paTopHOH paboT
BI, 0)OPMIICHHH Pe3yJIBTaTOB U 3aIlllUTe OTYETA I10 JIabopaTopHOH paboTe ChopMHUPOBAHEI HETIONHO, B OTYETE

OTCYTCTBYET CTPYKTypa, HEKOPPEKTHO C(hOPMYITNPOBAHEI BBIBOJIBL.



CTyaeHT IeMOHCTPHPYET cHOPMUPOBAHHOCTH KOMIIETEHIMI HA yPOBHE HIKE 0a30BOT0, MPOSBIISIETCS HEOC

2 0,5
’ TaTOYHOCTb 3HAHUH, YMCHUUN U HABBIKOB

1 0 [MposiBrIsieTCst MONHOE MK MIPAKTUYECKH TOJTHOE OTCYTCTBHE 3HAHMI, YMEHHH M HaBBIKOB

*oIeHKa 1o OTJeIbHOM JabopaTtopHoit pabote (1 cemectp - 10 maGopatopHbIX paboT, 2 cemecTp - 12
1abopaToOpHBIX PaboT)

5.4 Ilepeyenn Tem pedeparos

Tembl pedeparoB "Tumbsl xumudeckoii csa3u” (1 cemectp), «O0mHEe cBoiicTBa MeTaIIIOBY (2-i cemecTp),
«BBICOKOMOJIEKYIISIPHbIE COEAMHEHUSA. OKOJIOTWYecKass Oe30MacHOCTh TpOoIecca CO3JaHUsl IOJIUMEPOB U
noJimMepHbIX Marepuanos (IIM), ux skcrutyaranuu ¥ yHHUTOXeHUsT oTxo70B [IM» (2-i cemecTp).

Pedepar momxeHn ObITH OPOpMIIEH B COOTBETCTBHHM C YCTAaHOBICHHBIMU TpeOoBaHHsIMH TpeOoBaHUS K
0(OpPMIIEHHIO TEKCTOBOM YaCTH BBIMYCKHBIX KBAJIM(PHUKALMOHHBIX padoT (IIPOEKTOB), pedeparoB, KOHTPOJIbHBIX
paboT, OTUETOB IO MpaKTHKaM, JaboparopHeiM paboram. Ctpykrypa u npasuia opopmiienus. CK-CTO-TP-04-
1.005-2015

Kpamxue memoouueckue ykazanus

[MucemenHslii pedepar sBisieTcs 00s3aTebHONM pabOTOil M HEOOXOAWMBIM YCIOBHEM ISl ClIauu
JUCITATIITUHBI.

O6wveMm pedepara — 15-20 ctpanun. Pedepar spnsercs yueOHO-UcclenoBaTenbckoit padoroi. 50 %
TekcTa pedepara TOMKEH COCTABISITh OPUTHHATBHBIN aBTOPCKHIT TEKCT.

Crpykrypa pedepara. Pedepar momkeH cOCTOSATh W3: THTYJA, COAEPXKAHHUS C YKa3aHUEM CTPaHUI]
pa3znenoB pedepara, BBeIEHUS (OTPa3UTh AKTyallbHOCTh TEMbI, €€ BaXKHOCTh JJIsi MOHMUMAHUS XUMHUYECKHUX
MPOIIECCOB, MPUHAUIEKHOCTD K (PyHAAMEHTAIBHBIM MOHATUSAM XUMHUH, 0003HAYUTH LENIH U 3a7a4l TUChbMEHHOU
paboThl), OCHOBHOW YacTH, COAEpIKAIIEH HECKOIBKO pa3eNioB/TaB (B KOHIIE KaXKIOW IJaBbl/pa3iena — KpaTKue
BBIBOJIBI), 3aKJIIOYEHHUS (00O3HAUUTH BBIBOJBI, KOTOpBIE JIOJDKHBI COOTBETCTBOBaTh 3ajadyaM paboTHI;

MOCJIe BBIBOJIOB O0OOIIMTH M3Y4YEHHBIN MaTepual, MOABECTH UTOTU pabOThl, OCHOBAaHHbIE Ha aHAJM3€ 3aKOHOB
XUMHH, PACCMOTPEHHBIX, CUCTEMATU3UPOBAHHBIX U TIIATENbHO U3YyUYEHHBIX MPHU padoTe ¢ IUTeparypoil), crucka
JTUTEpaTypsl (He MEHEee 5-TH HCTOYHUKOB). Pedeparsl CTYIEHTOB TOMKHBI OTIIHYATHCS.
Ilxana oyenku
OreHka Bamner* Onucanue
CTymeHT 1eMOHCTPHpPYET c(HOPMUPOBAHHOCTE KOMIIETEHIIMN Ha HTOTOBOM YPOBHE, OOHApYKUBAET BCECTOPOHHEE,
CUCTEMATUYCCKOC H FHyGOKOC 3HAHHUC y‘ICGHOI‘O Marepuaia, YyCBOUJI OCHOBHYIO JIMTEPATYPY U 3HAKOM C NOTIOJTHUT
5 12 €JIbHOM JINTEPATY PO, peKOMEHAOBAHHON MPOTPAMMOM, yMeeT CBOOOHO BBIMOIHATH NPAKTHYESCKHE 3aIaHHs, TIpe

JIyCMOTpPEHHBIE TPOTrpaMMOi, CBOOOIHO OnepHupyeT MpruodpeTeHHbIMU 3HaHusAMU. OdopmiieHre pedepara u ero
OPUT'MHAJIIBHOCTH COOTBETCTBYIOT YCTAHOBJICHHBIM Tpe6OBaHl/IflM.

CTymeHT 1eMOHCTPHPYET c(hOPMUPOBAHHOCTH KOMIIETEHIIN HA CPEIHEM YPOBHE: OCHOBHBIE 3HAHHS OCBOEHEI, HO
JIOMYCKAIOTCSl He3HAYNTENNbHBIE OMMOKN, HETOYHOCTH, 3aTPyAHCHUS P BHIOIHEHUH aHAIN3a JINTEPaTyphl, TIep
€HOCe 3HaHUH 1 Ha HOBBIE, HECTaHAapTHBIE CUTyanun. Pedepar opopmieH ¢ He3HAYNTENFHBIMU 3aMedaHuAME. O
PHUIMHAIIBHOCTH peepara COOTBETCTBYET YCTAaHOBIEHHBIM TPEOOBAHUSIM.

CrymeHT 1eMOHCTPHpPYET c(HOPMUPOBAHHOCTE KOMIIETEHIIMN Ha 6a30BOM YPOBHE: B XOJI¢ KOHTPOJIBHBIX MEPOIIPHS
THH JTOITyCKAIOTCS 3HAYUTENbHBIEC OMINOKH, IPOSIBIISIETCSI OTCYTCTBHE OTASNBHBIX 3HAHUI, CTYJJCHT UCITBITHIBACT 3

3 7 Ha4MTENbHBIE 3aTPyAHEHUS P ONIEPHPOBAHIH 3HAHMSAMHE IIPH X NTEPEHOCE Ha HOBBIE cuTyanuu. Pedepar opop
MJICH CO 3HAUUTEIbHBIMH 3aMedaHusiMU. OpUTHHAIBHOCTS pedhepara COOTBETCTBYET YCTAHOBICHHBIM TPeOOBaHM
M.

CrymeHT 1eMOHCTPHpPYET c(hOPMUPOBAHHOCTE KOMIIETEHIIN Ha YPOBHE HIKE 0a30BOT0, MPOSBIISIETCS] HEJOCTATO
2 3 gHOCTH 3HaHKH. Odopmirenne pedepara 1 ero OpUrHHAIBEHOCTH HE COOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBaHUS
M.

[posiBrsieTcst MOMHOE WM PAKTHYESCKH TOIHOE OTCYTCTBUE 3HaHUH. OdopmiieHre pedepara U ero OpUrHHaIbLHO
CTh HECOOTBETCTBYIOT YCTAHOBJIICHHBIM TPEOOBAHUSM.

*bannel 3a oquH pedepar (1-m cemectp - 1 pedepart, 2 cemectp - 2 pedepara)

1 0

5.5 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHUIl

3aja4u o AUCIUIUIMHE BBIIAIOTCS KaXIOMY CTYICHTY WHIUBUIyaIbHO. BapuaHTsl 3a7a4 peacTaBIeHbI
B yueOHOM mocobun T.K. Muxanpuenko. Xumusi: 3amadu, yrnpakKHEHHS W KOHTPOJBHBIE 3aJlaHus TO OOIIeH
xumun. — Bmanusocrok. U3narenscteo BI'YOC.

[Ipumep 3agau B 1-M cemecTpe



Tema 3. Ctp. 5-6 (tema «Ctpoenue atomay) ydeOHOoro mocooms T.K. Muxansaenko. Xumus: 3agauu,
YOpaXHEHUS U KOHTPOJIbHBIE 3a/1aHUs IO 00IIeH XUMUU.

Tema 4. Ctp. 6-9 yuebHoro (temsl: «llepuonmyeckas cuctema snemeHtoB [I.M1. MengaeneeBay,
«XuMHuecKass CBSI3b M CTpoeHue Moiekya») ydeOHoro mnocobusst T.K. Mwuxansuenko. Xumus: 3anauu,
YOpaXHEHUS] U KOHTPOJIbHBIE 3a/1aHUs IO 001el XUMUU.

Tema 5. Ctp. 16-17 (Tema "CrocoObl BeIpaKeHHS KOHIIEHTpaIuu pactBopa'); crp. 17-19 (tema «MonHO-
MOJIEKYJIsipHble (MOHHBIE) peakiuu obOMeHa) yueOHoro mnocobus T.K. Muxanpuenko. Xumusi: 3amaud,
YIPaXHEHUS] U KOHTPOJIbHBIE 3a/1aHUs IO O0IEH XUMHUU.

Tema 6. Ctp. 9-11 (Tema "DHepreTrka XUMHYECKUX MPOLECCOB (TepMOXUMHUUecKue pacueTsl)"); ctp. 11-
13 (Tema «XuMHYECKOE CPOACTBO»), cTp. 14-15 (Tema «XuMmMuyeckas KHHETHKA W PaBHOBECHE») Y4e€OHOTO
noco6us T.K. Muxanpuenko. Xumus: 3a1auu, yIpaXHEHUS! 1 KOHTPOJIbHBIE 3aJJaHUs 1O O0IIel XUMUH.

Bcero 8 3agau

[Ipumep 3amad Bo 2-M cemecTpe:

Tema 2. Ctp. 19-29 (tembl: «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN», «IJICKTPOHHBIC
MOTEHIMAJBI U IEKTPOABIKYIINE CHIIbD», «DIeKTponu3y, «Kopposus metamiosy) u ctp. 30-33 (Tema «OO6mue
cBoiicTBa MeTauioBy») yueOHoro nocobus T.K. Muxansuenko "Xumus. 3agaduu, ynpaxxHEHHs U KOHTPOJIbHBIE
3amaHus 110 00IIe XuMun'.

Bcero 5 3amau

Kpamxue memoouueckue ykazanus

KaxxnoMy CTyZeHThI BBIJAIOTCS MHAMBUYaJIbHbIE 331aHNS. 3a7a4yl BHIIOIHIIOTCS bIB IHCbMEHHOM BUJE
U JODKHBI OBITh OQopMieHbl B BuAe oTyeTa. llpu BBIMONHEHWM 3a/ad pPEKOMEHIOBaHAa OCHOBHAas U
JOTIONIHUTENbHAS TuTepaTypa. OTAenbHbIe BApHAHTHI 3a7a4 pa30uparoTcs B ayIUTOPUU M Ha KOHCYJIBTAIIHU.

Llkana oyenxu

Onenka Bamer* Bamner** Onucanue
5 | ) Bce pacueTs! BBITOTHEHBI IPABUIIBHO, CTYICHT MOXKET OOBSICHATH (PU3HMUECKUIT CMBICI Oy IEeHHBIX
PpEe3yIbTaToB, CAEIATh BBIBOJ
4 075 s Bce pacueTs! BBITOTHEHE! IPABUIIEHO, CTYIECHT MOXKET OOBSICHATE (PU3HMUECKUIT CMBICI TTOYI€HHBIX
’ ’ PE3yIIBTaTOB, HE MOXKET C/IENIaTh BBIBOJ
3 0.5 ) Bce pacdeTs! BBIIIONTHEHBI IPABUIIBHO, CTYJICHT HE MOXKET O0BSCHUTD (PM3NIECKHUI CMBICIT TOTy4YeHH
’ BIX PE3YJIbTaTOB, HE MOXET CJeJIaTh BHIBOJ
) 0 0 PacdeTs! BEITOITHEHB! HEMPABWIIFHO B OT/IEIIBHON YaCTH 3a/1adH, B CBA3U C UeM IOIyIeH HEBEPHBIH P
€3yIsTar
1 0 0 PacueTsl BBINOIHEHB! HETIPABUIBHO

*baniel 3a oTAenbHY0 3a0a4y B 1 cemecTpe - 10 3amau
**Bael 32 OTHEIBHYIO 33/1a4y BO 2 ceMecTpe - 5 3a1a4
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