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1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb aucumnnuHbl: ChopmmnpoBaTb KOMNETEHLMU 0OyYatoLLerocsi B 06n1acti COBpeMeEHHbIX NpeacTaBneHui o
CTPOEHUM BeLLeCTBa M OCHOBHbIX 3aKOHOB, YNpaBnsAlLWmMX NpoLeccammn NpeBpaLleHns BeLecTB.

1.2 3apgauv AMcUMNUHbI:

* /13y4nTb OCHOBHbIE 3aKOHbI XUMUN.

* PaccmoTpeTb XMMU4eCKne CBOMCTBA ANIEMEHTOB U UX COEANHEHUIA.

* [MokasaTb NPUMEHEHME OCHOBHbIX 3aKOHOB XMW B YCIOBUSAX NPaKTU4ECKOW AEATENbHOCTM YEroBEKa.

 PackpbITb 0COGEHHOCTM UCMOMBb30BaHUSA XMMUYECKUX BELLECTB, PeaKLUi U SIBMEHWUIA B TEXHONOMMYECKNX MpoLieccax
nonuvrpadguu.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

I'Ipe,D,BapMTeanaﬂ noAroToBKa npeanonaraet co3gaHne OCHOBLI AnA d)OpMI/IpOBaHI/IFl KoMneTeHuun, YKa3aHHbIX B M.
2, npun n3yveHnn gucumnninH:

OvcumnnuHa 6asupyeTcs Ha KOMMNETEHUMSX, CPOPMUPOBAHHBIX Ha NpeablayLLEM YPOBHE 06pa3oBaHus.

2 KOMMNETEHUMU OBYYAIOLLUEIOCA, POPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA AUCLUNINUHDbI

OMNK-1: CnocobeH NPUMEeHATb eCTeCTBEHHOHAy4YHblIe U oﬁmeuumeuepuble 3HaHuA, MeToAbl MaTeMaTuyeckoro
aHanunsa n MmogennpoBaHuda B obnactu npodaeccuonaanoﬁ AeATeNIbHOCTU

3HaTb: OCHOBHblE TEePMUHbI N3 obwwen un HeOpFaHI/I‘-IeCKOIZ XUMUNU; TeopeTn4eckmne OCHOBblI N eCTeCTBEHHOHAY4HYIO CYLLHOCTb
XUMUNYECKNX I'IpeBpaLLl,eHI/IIZ B TEXHOJ10I'MYeCKuX npoueccax.

YMeTb: COCTaBnATb XMMMUYECKME YpaBHEHUA, XapakTepusyrwLine CBONCTBA 3MIEMEHTOB W COEOUHEHUA Ha WX OCHOBE;
aHalmM3npoBaTb CBONCTBA MaTepuranos.

BnageTb: MeTogaMu pacyeTa KOHUEHTpauui B SKCNEepUMEHTAmbHbIX UCCREeaoBaHUAX HaBblkamu paBoTbl C XMMUYECKUMM
BellecTBamu, NabopaTopHoi nocyon u 06opyaoBaHMEM.

OrlNK-3: CnocobeH npoBoAUTb M3MepeHUA, oOpabaTbiBaTb 3KCNEepPUMeHTanbHble JaHHble, HAbnwaaTb U
KOPpPEKTMpOBaTb NapamMeTpbl TEXHONOIrMYEeCKUX NPOLIeCCoB

3HaTb: XMMUYECKMEe CBOMCTBA OCHOBHbIX BELLECTB U UX COEANHEHUN; NMPUMEHNUMOCTb TE€X UIMN UHbIX BELWECTB OJ1A Pa3Jyin4HbIX
TEXHOJI0TMYECKNX yCJ'IOBVIVI nnn npoueccoB; OCHOBbl TEXHUKN 6e3onacHocTK npu pa60Te C XMn4eCknmMmu BeliectsamMmu.

Ymethb: npuroTaBnnMBaTb PaCTBOPbI; paCCYUTbIBaTb KOHUEHTPaLUn BELWECTB.

Bnapetb: onbiToMm nony4vyeHuna JsKcnepumMmeHTarnbHbIX OaHHbIX U OUEHKM TOYHOCTU |/|3M9peH|/||7|, NOCTpPOEeHUA rpa(bmqecmx
3aBUCMMOCTEN, UCMOMb30BaHUA cnpaBquon XUMMUYECKON ninTepartypbl.

3 PE3YJIbTATbI OBYYEHUA MO ANCUUNNUHE

KoHTakTHas
pabota

cP MHHoBaL,

Rox. | mas. | (sace) | oPH
(vacel) | (yachbl)

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4eBHbIX 3aHATUN

Cemectp
(kypc onsa 3A0)

Pasgen 1. OCHOBHbIE MOHATUS M 3aKOHBbI
XUMUn

Tema 1. OcHOBHble NOHATUA N 3aKOHbI
Xumuu. MNMpeameT XMMUK 1 CBSA3b C APYTMMU
Haykamun. Xumna B nonurpadmn. XmuMmna Kak
Hayka u ee 3agadn. ATOMHO-MONEKyNApHOe
y4yeHue. KonmyecTBo BellecTBa 1 €ro pac4er.
3aKoHblI COXpaHEHUs1 MacCbl, MOCTOSAHCTBA
cocTtaBa, 00 beMHbIX OTHOLLEHWUI. 3aKkoH
ABoragpo u cnegcteme U3 Hero. MazoBble
3aKOHbI, YpaBHEHME COCTOSIHUSA naeanbHOro
rasa u pac4yeTbl Ha UX OCHOBE.
lMeprogunyeckuin 3aKoH 1 nepuoanyeckas
Tabnuua [.M.MeHaoeneeBa kak oCHOBa
COBpPEMEHHOMN XNMUK. [ToHATME 3KBMBaNeHTa
1 9KBUBANEHTHOM Macchbl. 3akoH
3KBMBANEHTOB M MPUMEHEHMNE €r0 B
pac4yeTax.

Tema 2. Knaccbl HeorpaHUYeHHbIX
COEMNHEHNN: OKCUabl, OCHOBAHUS, KUCIOTHI, 1 12 ra
conw. NpumeHeHue B nonurpadun.




Tema 3. Trnbl XUMUYECKUX peakLnii.
OCHOBHbIE XMMNYECKNE CBONCTBA OKCUOB,
rMAPOKCUO0B U CONnen.

12

ra

Pasgen 2. CTpoeHne aTomMa 1 xumm4yeckasi
CBSA3b

Tema 4. CtpoeHue BellecTBa. Passutue
npeacTaBneHnn o CTPOeHNM aToma.
CoBpeMeHHble NpeAcTaBneHns 0 CTPOeHU
atoma. [1BoncTBeHHas NpuMpoaa aneKkTpoHa.
KBaHTOBbIE Uncna. Nopsiaok 3anonHeHus
AMeKTPOHaMn ypoBHEN MU NOAYPOBHEN.
MpuHumn Maynu. Mpasuno MNyHaa.
ONEKTPOHHbBIE N 3MEKTPOHHO-Tpachmnyeckme
dopmynbl anemeHToB. [pasuno
KneukoBckoro. Bo3dyxaeHHoOe cocTosiHMe
aTtoma. CBOMCTBaA aNeMeHTOB Kak yHKLUUA
CTPOEHMS 3NIEKTPOHHON 060M0YKM aToMa.
MoHM3auUWoHHBIM NoTeHLMan, cpoacTso K
3NEKTPOHY, ANEKTPOOTPULLATENBHOCTD,
paguyc atoma 1 nepuoguyHoOCTb U3MEHEHUs
MX C pOCTOM 3apsida sapa.

15

ra

Tema 5. Xumunyeckas cBa3b. [1puymHbl
obpasoBaHMsa aTOMaMn XMMUYECKON CBA3MW.
Tunbl xuMmudeckon ceasn. MexaHmsmbl
obpas3oBaHusa KOBaNeHTHOW CBA3M, ee
nonsipHoctb. Curma- u nn-cBdA3u. fAsnexHve
rmbpuausaunm n opma monekyn. loHHasa
CBSI3b W OTNINYMS €€ OT KOBaneHTHOMN.
OcobeHHOCT MeTannnM4eckon cBasn. Tunbl
MEXMONEKYIIAPHbIX B3aMMOLENCTBUN.

15

ra

Pasgen 3. Xumnyeckasa TepmoanHammka,
KMHETUKa U paBHOBECUS

Tema 6. Xumnyeckas TepmogmHamuka.
OcHoBHble NoHATUA. OCHOBHble NapameTpbl
COCTOSIHUS U (DYHKLMM COCTOSHUS CUCTEMBI:
BHYTPEHHSASA 3HEPIUS, SHTaNbNUSA, SHTPONKUS,
aHeprus 'mMb6ca. MNMepBbI 3akoH
TepMoaMHaMuKKn. Ycrosue

CaMOMNpon3BOJIbHOIo NpoTeKkaHnA NpoL,eccos.

OHTanbnus. BTopoli 3aKoH TeEpMOANHAMUKMN.
OHTponus. QHeprusa MNmb6ca n MNenbmronbua.
TennoBoi adheKT peakumu.
TepMoxmmmyeckme ypaBHeHus. TennoTa
obpasoBaHus BelecTBa. 3akoH lecca n
cnencteus U3 Hero. Cnocobbl pacyeTa u
3KCnepuMeHTarnbHoe onpeaerneHme
TennoBbixX 3G eKToB peakumin. Tabnmubl
TEPMOANHAMNYECKNX CBONCTB BELLECTB.
PacueTt ctaHgapTHoro TennoBoro acpdekra
no Tennotam obpasoBaHus.

15

ra

Tema 7. Xummnyeckasi kuHetuka. CKopocTb
FOMOFEHHbIX U FeTePOreHHbIX peakL .
3aBMCMMOCTb €€ OT KOHLeHTpaLum
pearmpyrLLmx BELLECTB U TemnepaTypbl.
3akoH gencteusa macc. Npasuno BaHT-
MNoddpa. SHepruns aktmsaumn. Katanms.
KatanusaTtopbl 1 KaTanutnyeckme cucTemsl.
Teopus NPOMEXYTOUYHbBIX COEQUHEHNIA.
[(OMOreHHbIN U reTeporeHHbLIN KaTanuma.
MpomoTopbl. NHrMBUTOPBLI. DEepMeHThI.

20




Tema 8. Xumnyeckoe paBHoBecue.
O6paTtrMble n HeobpaTuMble peakuum.
YcnoBue 1 QUHaMUYECKUIA XapakTep
XMMMYECKOro paBHoBecusi. KoHcTaHTa
paBHOBecusi. CMeLLeHne XUMNYECKOro
pasHoBecus. [NpuHumn Jle-laTenbe.
OnpefeneHne HanpaBneHus CMeLLeHns
paBHOBECUSA MPU N3MEHEHUM KOHLIEHTpaLun
BELLECTB, TeMMepaTtypbl U AaenexHuns. Pacuet
KOHCTaHTbl PaBHOBECUS, UCXOAHbIX U
paBHOBECHbIX KOHLIEHTpaLMIA BELLECTB.
JlabopaTopHas pabota: "OnpeaeneHne
BINUAHUST KOHLEHTPaL KN BELLECTB Ha
CMeLLeHne XMMMYeckoro pasHosecus"”

Pasgen 4. PactBopbl. KNCAOTHO-OCHOBHbIE
WOHHbIE MOJEKYTIsIPHbIE paBHOBECUS

15

ra

Tema 9. OCHOBHbIE CBOMCTBA PacTBOPOB.
PacTBOpbl HEANEKTPONUTOB U 3MIEKTPOSMTOB.
[MoHATME NCTUMHHOrO pacTBopa.
PasbaBneHHble, HacbILWEHHbIE U
nepecsbiweHHble pacTBopbl. Cnocobbl
Bblpa)XEHUS! KOHLIEHTPALMN PaCTBOPOB:
MaccoBasi JONHA, MOMAPHOCTb,
HOPMarbHOCTb, MOMSANbHOCTb, MOMbHas
nons. PacTBopuMoCTb BeLlecTs. Tennosomn
apbpekT pacTBopeHus. PacTteopsl
HeanekTponutoB. Ocmoc 1 3akoH BaHT-
lNodpbdpa. [laBneHne napa Hag pacTBOPOM.
MepBbIn 3akoH Paynsa. Temnepatypa KnneHns
W 3amep3aHusi pacTBoOpoB. BTopoi 3akoH
Payns, ero npumeHeHue ansi onpegenexHns
MOJEKYISIPHOW Macchl BeLLecTBa.
OcobBeHHOCTN pacTBOPOB 3NEKTPOSINTOB.
CteneHb auccoumnaumn. CunbHble 1 criabble
anekTponutbl. KOHCTaHTa guccoumaumm.
3akoH pasbaBneHusa OcTBanbaa. AKTUBHOCTb
CUINbHbIX 3M1EKTPOSMTOB U CBSI3b €€ C
KOHUeHTpaumen. N30ToHnYeckui
koadhpuumeHT. 3akoHbl BaHT-INodda n
3akoHbl Paynsa gns anektponutoB. Peakuun
WMOHHOro 06MeHa 1 yCrnoBue Ux NPoTeKaHus.

Tema 10. KUCNOTHO-OCHOBHLIE CBOMCTBA
BOAHbIX pacTBopoB. [luccounauus Boabl.
MoHHOe npounsBeaeHue Bogbl. Peakums
cpeabl B pacteope. BogopoaHsin (pH) n
rMMAPOKCUIbHBIN NoKasaTens. PacyeT pH B
pacTBopax CUrbHbIX 1 crnabbiX KUCIOT U
ocHoBaHwuin. bydepHble pacTBopbl, X COCTaB
W CBOWCTBA, NPUMEHeHune B nonurpaduu.
UngukaTtopsl. MNMponssegeHue
pacTBopvMocTU. HanpaBneHune peakuun B
pacTBopax anekTponutoB. JlabopaTopHble
paboTbl: "OnpeneneHue pH pactsopos".
"MpurotoBnenne 6ydepHbIX pacTBOPOB".

ra

Tema 11. T'maponus conen. Tunbl
rMOpPONM3YHIOLLIMXCS COMeN, cocTaBrneHmne
WOHHBIX Y MOMEKYTSPHbIX YpaBHEHWN
rmaponu3a. CTeneHb U KOHCTaHTa rMaponumaa,
CBs3blBaloLlee Ux ypaBHeHue. PacyeTt pH B
pactBope conu. Cnocobbl nogaBneHns
rmgponusa. JlabopatopHas pabora:
"voponuns conen"”

ra

ra




Tema 12. XKecTkocTb BOAbl BpEMEHHas,
NnocTosHHas u obLuas, eguHULbI U3MEPEHMUS U
MeToAbl onpeaeneHnsi. HenpurogHocTb
»KeCTKoW BoAbl ANA MHOTMX TEXHOMOIMYECKNX
npoLieccoB, B TOM Yucre B nonurpaduun.
Cnocobbl yCTpaHEHMS XKECTKOCTU NMyTEM
OoCaXaeHus1 Conen n MeTogom NOHHOro
obmeHa.

Tema 13. OcoBeHHOCTM KOMMNMEKCHBIX
coegunHeHunin. KoopgmHaumoHHasa Teopus
A.BepHepa. CTpoeHune KoOMNNeKCHbIX
coeguHeHun. LleHTpanbHbI aToOM Un UOH,
nuraHabl (agaenapl). KoopavHalmoHHoe
yncno. BHyTpeHHss 1 BHELWHANA cdepa.
KaTnoHHble, aHNOHHbIE N HEUTParnbHble
KOMNeKeol, npumepsbl. Knaccudgukaumna
KOMMMNEKCHbIX COeAUHEHMI NO XapaKTepy
nWraHgoB: aMmmuakaTbl, aKBaKOMMIEKChI,
auumgokomnnekcsl n ap. Anccoumanms
KOMMITEKCHBIX COEOUHEHUI B BOAHOM
pacTtBope. KoHCTaHTa HECTOMKOCTH
KOMMIeKCcHoro noHa. OTnnyne ABOMHbIX
conem OT KoMmnneKcHbix. Peakumm obmeHa
KoMnreKcHbIx conen. OCHOBBbI
HomeHknaTtypbl. CocTaBneHune popmyn u
Ha3BaHMN KOMMJTEKCHbIX COeANHEHWNA.
JlabopaTopHas paboTa: "KomnnekcHble
coegnHeHns".

UTtoro B cemecTpe (Ha kypce ans 3A0)

ra

KoHcynbTaumm n npomexyToyHas aTTectaums
(Ok3ameH)

12

151

6,5

Pasgen 5. AHanutnyeckast xmmmsa

Tema 14. Xumnyeckas ngeHtudukaums
BellecTBa. MeToabl kKa4eCTBEHHOro aHanumaa.
Makpo- 1 MnkpoaHanua, pobHbIf 1
cuctemaTnyeckun. ['pynnoBon peareHT u ero
3Ha4YeHVe B XMMNYECKOM aHanmse.
AHanunTmnyeckas knaccudumkaLms KaTMOHOB U
aHNOHOB. OCHOBHbIE KAa4eCTBEHHbIE peakLun
KaTMOHOB N aHWOHOB. KayeCTBeHHbI aHanu3
conu B pacTtBope. JlabopaTtopHas paboTa:
"KayecTBeHHbIN aHanu3 conu B pacteope”.

Tema 15. KonuyecTtBeHHbI aHanus. Becoson
1 06beMHbIN aHanua. TuTpoBaHue.
Heobxoanmoe obopyaoBaHMe N OCHOBHbIE
npuembl paboTbl. Cnocobbl onpeaeneHuns
TOYKWN 3KBUBANEHTHOCTU. PacyeT pe3ynbtaToB
06BEMHOIO aHanus3a ¢ MCNosnb30BaHNEM
3aKOHa 3KBUBANEHTOB. PU3MKO-XUMUYECKUE
MeTonbl aHanusa. JlabopaTopHasi paboTa:
"OnpegeneHune KOHUEHTpauun LWenoym unu
KMCMNOTbI B pacTBOpPe METOA0M
HenTpanusaumm npu TMTpoBaHUN".

10

ra

Pasgen 6. OCHOBbI 9NEKTPOXUMII

10

ra

Tema 16. CteneHb okncnenus. CoctaBneHme
3NEKTPOHHOro GanaHca 1 ypaBHEHUN
OKUCIUTENTbHO-BOCCTAaHOBUTENbHbIX peakLni.

14




Tema 17. nNekTpoOXMMUYECKNE CUCTEMDI.
Koppoaus metannoB. OnekTponums.
OneKTpoaHble NoTeHUManbl. YpaBHeHne
TropuHa-HepHcTta. NanbBaHnyeckue
anemMeHTbl. Pag HanpsbkeHun meTannos.
Kopposusa metannos. Cnocobbl 3alnTbl
METasoB OT KOPPO3UN. DNEKTPONMS.
OneKTponns3 pacnnaBoB W BOAHbLIX pacTBOPOB
3NEKTPONUTOB. 3aKOHbI 3N1EKTPOM3a.
JlabopaTopHas paborta: "NanbBaHu4eckme
anemMeHTbl. Kopposusa meTtannos.
OnekTtponus."

22

ra

Pasgen 7. CBolcTBa XMMUYECKUX SNTIEMEHTOB
N UX COeANHEHNIA NO rpynnam
lMeprnogunyeckon cUCTEMbl ANIEMEHTOB
MeHpoeneeBa

Tema 18. O6Lwine husnyeckne n xmmmyeckume
cBoncTBa MeTannoB. XMMUYECKNE OCHOBI
METOZ0B MOSIy4YEHMS U OYUCTKM METArOB.
MeTannuyeckasi pelweTka n metannmyeckas
cBsa3b. [MoHATHE 0 TBEPAOLIX pacTBOpaXx. 1
B3anmopencTene meTtansnoB ¢ KUCnoTamu,
wenoyamu n sogon. Metannel B npupoge.
Pyabl. XuMmn4yeckne oCHoOBbl METOAOB
Nony4YeHnst U1 OYNCTKM METarssoB..

20

ra

Tema 19. Obwas xapakrepuctumka s, p n d-
anemeHToB. LLlenoyHbie u
LLeNnoYyHo3eMerbHbIe MeTanslbl, arntOMUHWNA,
0roBoO, CBUHeL,. LIMHK, Meab, XpoMm, 1
MapraHeu, noarpynna »xenesa. OcobeHHOCTH
3NEKTPOHHOTO CTPOEHMUS U PACTNONOXEHUS B
NepuoanYeckon CUCTEME 3NTIEMEHTOB.

23

ra

Tema 20. HemeTtannbl. O6uiada
XapakTepucTtuka. [FanoreHbl, XanbKoreHsbl, 1
asoT, yrnepoga.

20

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0) 8 8

119

KoHcyrnbTaumm 1 npoMexyToyHasi attectaumst

(Ok3ameH) 2,5

6,5

Bcero koHTakTHas pab6orta n CP no 41
AUCUUNINHe

283

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUMU
5.1 OnucaHue nokasatenen, KpUTepMeB U CUCTEMbI OLleHMBaHUA pe3yrbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHWs pe3ynbTaToB 00y4YeHus
KoMneTeHummn cpeacTea
Bocnponsesogut onpeneneHns n3 obLen u HeopraHM4ecKom XMMnK.
dopmynmnpyeT OCHOBHbIE 3aKOHbI. PasnnyaeT TUnbl XMMUYECKOWN CBSA3M.
MpaBunbHO onucbiBaeT NocneaoBaTeNlbHOCTL NPEBpaLLEHNIA B Bonpocbl ycTHOro
KOHKPEeTHbIX peakuusax. PacckasbiBaeT o cTpykType Neprnoamnyeckon cobecenoBaHus
OrlK-1 cuctemsbl. [epevncrniseT Knaccobl BELWECTB, MPUMEHSAEMbIX B Bonpocbl ans TectupoBaHus
nonurpadun, 1 X CBOMCTBA. MpakTNKo-OpMeHTUPOBaHHbIE
MpaBunbHoO obpallaeTcs ¢ BewecTsamn, nabopaTopHom Nocyaon n 3agaHusa
obopyaoBaHuem.
Mcnonb3yeT npaBuna TexHukn 6esonacHocTu B nabopatopun.




npe,D,CKa3blBaeT CBOWCTBaA aHannsnpyemoro eellecTBa. [oToBUT
pacTBop 3a4aHHoOMn KOHUEeHTpauunn n onpenendaeT ero KUCNOoTHOCTb.
CTpOVIT Fpa(bVIKI/I, ncnonb3ya nofly4eHHble 3KCnepuMmeHTarbHblie U
CcnpaBoOY4Hble OaHHble.

Oenaet BbIBOAbI 06 OCHOBHbIX 3aKOHOMEPHOCTAX NpoTeKaHNA
XUMUHECKUX NpoLecCoB.

Bonpocsl ycTHoro
cobecepoBaHus

Bonpochl Ang TecTMpoBaHus
MpaKTUKO-OPUEHTUPOBAHHbIE
3agaHusa

Orl1K-3

5.1.2 Cucrema 1 KpUTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue MncbmeHHas paboTa

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHnBaemom obractu, ymeHme
NCnonb3oBaTb TEOPETUYECKME 3HAHMS OIS
peLLeHNs NPaKTUYEeCKMX 3aaau.

5 (oTnnyHO)

OTBET NOJHLIN U NPaBUIbHbIN,
OCHOBaHHbIV Ha npopaboTke Bcex
oba3aTenbHbIX UCTOYHMKOB MHDOPMaLUK.
4 (xopoLuo) Moaxon K Matepuarny OTBETCTBEHHbIN, HO
JonyLeHbl B oTBeTax HebonbLuve
MOrpeLIHOCTH, KOTOPbIE YCTPaHATCA
TOMbKO B pesynbTaTte cobecefoBaHus.

OtBet AEMOHCTpUpyeT NoHnMaHue
npeameTa B LEJIOM Npu HENOJHbIX, cnabo
apryMmeHTnpoBaHHbIX OTBETax.
anCYTCTBYPOT HEeTO4YHOCTU B OTBEeTaXx,
npo6enb| B 3HAHUAX NO HEKOTOPbIM TemMamMm,
CywleCTBEeHHbIe OLUMOKM, KOTOpbI€ MOryT
ObITb HaNZeHbl N YAaCTUYHO yCTpaHeHbl B
pe3ynbTaTte cobecenoBaHus

3 (yRoBNeTBOpUTENLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLy ak3ameHaTopa. HeaHaHue
3HaUMTENbHOW YacTu NPUHLMNMANBEHO
BaXHbIX 3M1EMEHTOB ANCLMMITUHbI.
MHorouncneHHble rpybble owmnoKu.
HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTh X0Ts Obl
OTAEernbHble KOHLENMUUA ONCLMNMWHBI.

2 (HeyOoBNETBOPUTESBLHO)

5.2 TunoBble KOHTPOJIbHbIE 3ajaHUSA UMM UHbIE MaTepuarnbl, HeOOXoAUMbIe ANA OL,eHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB
Kypc 1

1 Mpeamet xvumnn. Porb ee B npoueccax nonurpadu4eckon TeEXHOMNOrmu.

> OkBuBaneHT BewecTtsa. OnpeaeneHne aKBMBaNEHTHbIX Macc NPOCTbIX U CAOXHbIX BELEeCTB. 3aKoH
9KBUBAsNEHTOB, MPUMEHEHNE ero B pacyeTax.

3 CoBpeMeHHble NpeAcTaBrneHns 0 CTpoeHMn atoma. [IBoncTBeHHas NpMpoAa anekTpoHa. YpaBHeHune ge
Bbponns. KBaHTOBaHHOCTb 3HEPreTUYECKNUX COCTOSIHUI  3IIEKTPOHA.

4 KBaHTOBbIE Yncna. MNopsaok 3anofiHeEHMSA 3NEKTPOHaMM YPOBHEN M NOAYPOBHEN B aTOMaXx. ONEKTPOHHbIE
dopmyribl aTOMOB 3/1IEMEHTOB.

5 Xumunyeckas cBsidb. ObpasoBaHNEe XMMUYECKOW CBSA3M B COOTBETCTBUM C  METOAOM BaNEHTHbIX CBA3EN U
MEeTOAO0M MOJEKYNISIPHbIX opbuTanen.

6 ®PYHKUMU COCTOSAHUS CUCTEMBI: 3HTANbNUS, SHTPONWS, aHeprus MMbbca. VIx pacyeT u npumeHeHwne ons
onpegeneHnsi BO3MOXHOCTU NPOTEKaHUSA XMMNYECKUX NPOLIECCOB.

7 Tepmoxumusi. 3akoH 'ecca 1 cneacTBusa ns Hero. PacyeT TennoBbix 9deKTOB peakuuii No Tennotam
obpa3oBaHus BeLLECTB.

8 CKOpOCTb XMMUYECKNX peaKLnii U 3aBUCMMOCTb €€ OT KOHLEHTpaLMn pearmpyowmux BeLecTs. 3akoH AenCcTBUA
macc.

9 Ycnosue xumudeckoro pasHoBecwus. [NpuHumn Jle-lLaTtense u ero npumeHeHne ans onpegenexHus
HanpaBneHNsi CMELLEHUA XMMNYECKOro paBHOBECHS.

10 TemnepaTypa KnneHus 1 3amep3aHnsi pactBopoB. BTopon 3akoH Payns u ero npumeHeHve.




PaCTBOpr ANEeKTPOSINTOB. CTeneHb AnccoLmaumnm n KOHCTaHTa guccoumnaumm cnabblix ANEeKTPOSINTOB. 3akoH

1 pasbaeneHus OcTBanbaa.

12 Ouvccoumnaumsa Bogbl. loHHOE nponsseaeHue Boabl. BooopoaHbIn nokasarenb.

Fm,qponm conen. CTeneHb rmgponunsa. KoHcTaHTa rmgposinmsa, CBA3b €e C KOHCTaHTON guccoumauumn crnaboro

13 anekTponuta, obpasoBaBLIEero Coflb.
Kypc 2
14 OneKkTpoaHbIN NOTEHLMAan 1 pac4eT ero BenuynHbl No ypaBHeHuto HepHceTta. Psaa ctaHaapTHbIX NOTEHLMAanos v
€ro nNpMMeHeHue.
15 JnekTpoxmmuyeckas Kopposusa metansnos. MexaHn3m KOHTakTHOM kopposun. [Npumepesl. CocTaBneHne

ypaBHeHVIVI QNEKTPOAHbIX nonypeaKu,MVl M CyMMapHOro ypaBHeHNd npouecca

16 Mpouecc anekTponusa u ero npumeHeHne. 3akoH Papages. Yncno dapages.

17 CTpoeHue n knaccugmkaumsa KOMNNEKCHbIX coeauHeHun. Mpumepsl.

I'Ipou,ecc amccoumauum KOMNIeKCHbIX COeaUHEHWI B BOOHOM pacTBope. KoHcTaHTa HecTonkocTu
KOMMJ1EKCHOIo noHa.

18

MeToabl Ka4eCTBEHHOro aHanmsa BeLecTB. prnnosoﬂ peareHT. AHanuTtuyeckasa KJ'IaCCI/I(bVIKaLI,VIﬂ KaTUOHOB U
aHMWOHOB.

19

20 KonuyecTBeHHbIn aHanu3. CyLHOCTb BECOBOro 1 06bEMHOro aHanunsa. TutpoBaHue

5.2.2 TunoBbIe TeCcTOBbIe 3a4aHusA
. Bbibepute meTansbl, NPOSIBRSAOLWLME NPOMEXYTOYHbIE CBOMCTBA MeXAy MeTannamMm 1 HemeTtannamm

—_

a. Onoeo (+)

0. XKeneso

B. Cypbma (+)

r. Hatpuin

4. BucmyT (+)

2. BbibepuTte obnactu npyMeHeHus 030Ha

a. [ina ctepynusaunmn n3genuin MeEQULIMHCKOrO HasHayeHus (+)
0. [insa otbenuBanua bymarnm (+)

B. [1ns oesnHdekumm nomeLwweHmni n ogexabl (+)

r. Ansa ycmneHus BKkyca MACHbIX NPOAYKTOB

4. B nponsBoacTee kpacutenen

3. B kakon uBeT oKkpaluMBaloT nrams Conu CTPOHUUA?
a. Po3oBhbin

6. XenTtbin

B. CnHun

r.

drnoneToBbIN
4. KpacHbin (+)

4.IMpwn kakux AByX ycrnoBusax metansn M BbITECHUT MeTann A 13 ero Comnm no CXxeme:
M+ AB=MB + A

a. Hu npu kaknx

0. A bonee cunbHbIA MeTann, Yyem M

B. M 6onee cunbHbIN MeTans, Yem A (+)

r. Conn ABn MB pactBopumbl B Boge (+)

a. MB — pactBopumasi B Boge corb, AB — MoxeT 6biTb ntoboi

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuUA (3afgaym, Kenchbl)

1. Cmewanu 3n 0,1M pactBopa H3PO4 ¢ 2n 9% pacTteopa Ton xe knucnotbl (p=1,05r/mn). Bblumncnutb
HOPMarnbHOCTb NOMYyYEeHHOro pacTBopa.

2. Onpegenuntb pH B 0,01H pactBope NH4OH, ecnu koHcTaHTa guccoumaumm ero coctasnset 1,8-10(-5).

3. Kakyto maccy xenesa MoxHo nonyuntb n3 50 1 Fe203, cogepxallero 4 % npumecen?

4. Bbluncnute maccy HUTpaTa Meau, obpasytollerocsi npy Bsanmoaenctesmm 4 r okcnaa meau(ll) c asotHom
KNCIOTOW.

5.3 MeToaunyeckue maTepuansl, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHUW, YMeHUI, BNageHun (HaBbIKOB
1 (MNK) NPaKTU4YECKOro onbIiTa JeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAeMU4ecKomn
3a40/MKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTO
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmnxcsa»

CTyneHT ponyckaeTcs K NpOMEeXyTOYHOW aTTecTaumm nNpu BbIMOMIHEHUU 1 cAade OTYETOB MO BCEM
nabopaTtopHbIM paboTam ¥ caave KOHTPONbHOM paboThl.

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTaumMm No AUcCUmnIIMHe

YcTHas + MucbmeHHas KomMnbloTeEpHOE TECTMPOBaHNE MHas




5.3.3 Ocob6eHHOCTM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

B TeyeHue ceMecCTpa BbINOJIHAETCA KOHTPOJIbHaA pa60Ta.
BpeMﬂ, oTBOAMMOE Ha NoAroToBKY K OTBETY, COCTaBJIAET HE oonee 45 mMuH. [nsa nogrotoskm 3anpeuiaeTcd
ncnonb3oBaTthb Ntobble MaTepuanbl, KopoMme cnpaBquon nnTepatypbl.
CoobLueHne pe3ynbTaTtoB o6yL|arou.|,emyC$| npon3BoaAnNTCA HenocpeaCTBEHHO Nnocrie yCTHOro oTeeTa.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNINUHDI
6.1 YyebHan nutepatypa

ABTOp

3arnasve

MN3paTenbcTBO

| [oa nspaHus |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

XomyeHko, M. T1., HeopraHunyeckast xumusi Cankr-leTepbypr: 2021 http://www.iprbooksh
LuTtoBuny, U. K. Ksagpo op.ru/103109.html
oHuyapoea, I'. H. Xumms. HeopraHuyeckasi Camapa: MoBomKcKuiA http://www.iprbooksh
XUMuna I'OCWJ,apCTBeHHbIVI op.ru/75392.htm|
YHUBEPCUTET 2017
TenekoMMyHMKauui n

NHopMaTUKK
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
N6parnmosa P. U., dunsnyeckas xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTuka n katanms. c M 6vor- tp_ext_inf_publish.ph
XonoxoHoBa J1. N, KnHetnyeckue akgﬁarexj#)r ypr- 2021 p?id=202168
Hosocenos H. IM. NCCreaoBaHNs XUMUYECKNX A

npoLieccos
MwudpTaxosa, H. L., O6was n HeopraHmnyeckasi Ka3zaHb: KasaHckuii http://www.iprbooksh
Metposa, T. 1. Xumusa HaLMOHaNbHbIN op.ru/80237.html
nccrnenoBaTenbCKUmn 2017
TEXHOMOMMYECK1N

yHuUBepcuTeT

BocTtpukosa, I'. 1O. Xvmns - http://www.iprbooksh
Mocksa: An v Ap Megna 2021 0p.ru/108354.htm
MuwukptokoBa, E. HO., O6Lwas, HeopraHnyeckasi u Kasanb: KasaHckas https://www.iprbooks
AxmeTos, T. M., aHanuMTnyeckas XmumMmsa rocy1apCTBeHHas! hop.ru/116345.html
Xapucosa, Y. A. akageMus BeTepuHapHom 2021
MeauUUHbI MMeHn H.3.
baymaHa

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM
OnekTpoHHO-6MbnuoTedHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

Bbasa gaHHbIX PUMKO-XUMNYECKUX CBOWCTB 1 CUHTE30B BeLecTB [OneKTpoHHbIV pecypc]. URL:

http://chemister.ru/Database/search.php

6.3 NMepe4veHb NULEH3MOHHOro U CBOGOAHO pacnpoCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Oxkonor, MNAOB — 3konor, KotenbHble, AT — Skonor
MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnncaHne maTepuanbHO-TeXHU4YeCKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

JlabopaTopHble 3aHATUS CO CTyAEHTaMu NPOBOAATCA B CELManu3npoBaHHbIX NOMELLEeHMSX, 060pyA0BaHHbIX
XUMMWYECKOW MOCYA0N, XMMUYECKUMI peakTuBamm, M3mepuTerbHbIMM npubopamu (TepMoMeTpbl, pH- MeTpsbl, Becht).

AyauTopus

OcHalleHune

JlekunoHHas
ayantopus

MyanI/IMeLI,I/IVIHOG O60pyLI,OBaHVIe, cneunanm3npoBaHHasa mebenb, Aocka
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