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1. HazHaueHue poHIa OLIEHOYHBIX CPEACTB

1.1. Heabto co3panus POC no aucrumuHe «M30paHHbIe II1aBbl_ HEOPTaHMYECKOW XUMHM»
SIBIIICTCS. YCTAaHOBJICHUE COOTBETCTBUS YYEOHBIX OCTHDKEHUH 3allIaHUPOBAHHBIM pe3ybTaTaM
oOyueHus U TpeOoBaHUAM pabouel MPOrpaMMBbl TUCIUTLIUHBI.

1.2. ®OC no aucnummae «30paHHbIe TJIaBbl HEOPTaHWYECKON XMMHUN) pelIacT 3aaqH:

— Onenka c(hOpMUPOBAHHOCTH KOMITETEHIIHIA;

-Ocy11ecTBIEHUE TEKYLIETO KOHTPOJISl yCIIEBAEMOCTH;

-Ocy1iecTBIEHUE UTOTOBOTO KOHTPOJIS MO TUCIUILIUHE.

1.3. ®OC pa3zpaboTaH Ha OCHOBAaHWH HOPMATHUBHBIX JOKYMEHTOB:

- (emepanbHOTO TOCYIApPCTBEHHOTO 00Pa30BATENLHOTO CTAHIAPTa BHICIIETO0 OOpa3oOBaHUs
no HampasieHuto noarotoBku: 44.04.01 «llenarormueckoe oOpa3oBaHHE», YTBEPKIAEHHOMY
21.11.2014 Ne1505, moIHOCTHIO OTHOCUTCS K BApMATUBHOM YaCTH MPOTpaMMBbl MTOJATOTOBKH;

- «Cranpmapra paboueit nporpammbl aucuuruimabl B KITIY wum. B.IL. AcradbeBay,
yTBEpKIeHHOro YueHbM coBeToM yHuBepcurera 30.09.2015r., npuka3 Ne 389(mm) ot 07.10.2015;

- Tlonoxenuss o dopmupoBannu (HoHIA OLEHOYHBIX CPEICTB JJS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH, MPOMEKYTOYHOW M HTOTOBOM aTTecTally OO0YyYaromuxcs Mo 0o0pa3oBaTeIbHBIM

nporpaMMam Beiciiero oopazoBanus (IIpukas ot 30.12.2015 Ne 498(m)).

2. Ilepeuenn KOMIIeTeHI Ui, NO/VIesKALMX ¢opmupoBanuro B pamMKax

AUCHMILIMHBL/MOTYJISA/MIPAKTHKH.

2.1. lepeuens kommeTeHNui, GOPMUPYEMBIX B IpolecCce U3YUYEHHS TUCHUILIUHBI «/30paHHbIe
TJIaBbI HEOPTaHUYECKOU XUMUI):

[TK-3: CniocoGeH opraHn30BbIBATh HAYYHO-UCCIIEOBATENBCKYIO JEATEIbHOCTh O0yYarOIIMXCA.
[TK-3.1: 3HaeT: TeopeTUueCcKre OCHOBBI M TEXHOJOTUU OPTaHHU3AIlMK HAYYHO HCCIIEIOBATEIHCKON U
MIPOEKTHOH J1eATeIbHOCTH.

[1IK-3.2: YMeeT: moAroraBiuBaTh MPOEKTHBIE M HAay4YHO-HCCIEAOBaTEIbCKHE PAbOTHl C y4eTOM
HOPMATUBHBIX TPeOOBaHWH; KOHCYJIHTHPOBATH OOYYAIONIUXCS HA BCEX JTalax IOJITOTOBKHA W
o opMIIeHHS TPOSKTHBIX, UCCIIEA0BATEIBCKIX, HAYYHBIX PaloT.

[1K-3.3: Bmajgeer HaBBIKAMH OpraHM3allMM M TPOBEACHHS Y4EOHO HCCIIENOBATENbCKON, HAyYHO-

HCCHCHOB&TCHLCKOﬁ, HpOCKTHOfI U MHOM JEATEILHOCTH B XOJI€ BBIIOJHEHMS HpO(pCCCI/IOHaJ'IBHBIX

byHKIU.



2.2. DOramnbl (GOPMUPOBAHKS M OLICHUBAHUS KOMITCTCHIIHIA

Komnerentus JIMCUUTIIMHBL, TPAKTUKH, Tun OueHouHoe

y4acTBYHOIIHE B (hOPMUPOBAHUH cpenctBo/ KUMpb1

KOMIIETEHIIUHU KOHTPOJIA
Howmep dopma

[K-3.1: Xumus KOMIUIEKCHBIX | BXOJHOU 1 YerHblii  ompoc
3Haer: COETUHEHUN TEeKYIIUH 2 KonTponbhas
TeopeTudecku | M30paHHbIe IIaBbl OPraHUYECKOM pabota
€ OCHOBbl H | XUMHH 3 Otyer o
TEXHOJIOTHHU CrieninanbHbBIC TTIaBBI OMOXUMUU MPaKTUYECKOU
opranuzanuu | PemieHue sKCepUMEHTAIbHBIX U pabote
Hay4HO pacyeTHBIX XUMHYECKUX 3a7a4 5 [IpoBepka
uccnenosarenb | [IpakTukym 1m0  XUMHYECKOMY KOHCIIEKTa
CKOM U | CHHTE3Yy JIEKIUH
IIPOEKTHOMN CoBpeMeHHbIN HIKOJIbHBIA | IPOMEXKYT 4 DK3aMeH
NESATEIbHOCTH. | XMMUYECKUN HKCIIEPUMEHT OYHBIN
[1K-3.2: Xumus KOMIUIEKCHBIX | BXOJHOM 1 VYcTHbI onpoc
YmMmeer: COCIMHEHU I
JenoBoit N30panHble T7aBbl OpraHUYECKON | TEKYIIMiA 2 KonTponbhas
WHOCTPAHHBIA | XUMHUHU pabota
SI3IK  BXOJIHOM | CrieruanbHbIE TJIaBbl OMOXUMHUHT 3 Otyer o
Tekymuii 2 3 | PemieHue sKCepUMEHTANBHBIX H MIPaKTUYECKON
VY CTHBIN ONpOC | paCUETHBIX XUMUYECKHX 3a/1a4 pabote
noaroraBnuBa | [IpakTukym 1o XUMHUYECKOMY 5 [IpoBepka
Tb TPOEKTHHIE | CHHTE3Y KOHCIIEKTa
U HayuyHO | CoBpeMEeHHbII IIKOJIbHBIN JIEKIHH
HCCIIEA0BATENb | XMMUYECKUN HKCIIEPUMEHT
CKue paboThl C MIPOMEXKYT 4 OK3aMeH
Y4ETOM OYHBII
HOPMAaTHBHBIX
TpeGoBaHU;
KOHCYJIbTUPOB
aTh
oOydJaronmxcs




Ha BCCX JTallax

IIOATOTOBKH H

oopMIIeHUS

MIPOEKTHBIX,

HCCIe10BaTeNb

CKUX,

Hay4HbIX

pador.

[1K-3.3: Xumus KOMIUIEKCHBIX | BXOJHOU VYcTHbli onpoc
Buianeer COEAMHEHHI

HaBbIKaMU N30pannble T7aBbl OpraHUYECKON | TEKYIIMi Kontponbnas
OpraHu3aluy | XUMHUHU pabota

u nposeneHus | CrienuaibHbIE TJIaBbl OMOXUMUH Ortuer 1o
y4e0HO Pemienune skcnepuMEHTAIBHBIX U MPAaKTUYECKOU
HCCIIEA0BATelb | PACUETHBIX XUMUYECKHX 3a/1a4 pabote

CKOM, Hay4yHO | [IpakTukym 10 XHMHYECKOMY [IpoBepka
HCCTIEI0BATEIb | CHHTE3Y KOHCIIEKTa
CKOM, CoBpeMeHHbIH IIKOJILHBIA JICKIIUHU
MIPOEKTHOM U | XUMUYECKUIN HKCIIEPUMEHT

UHOUN MPOMEKYT DK3aMeH
JESITETbHOCTH OYHBII

B X0J1e

BBITTOJIHEHUS

npodeccuoHan

BHBIX

GyHKIUH.

3. ®oH/ OLCHOYHBIX CPEACTB AJIsl IPOMEKYTOUHOM aTTecTANMU

3.1. ®OH/BI OLIEHOYHBIX CPEACTB BKIFOYAIOT: BOMPOCHI IK3aMEHY.

3.2. OueHo4HbIE CpEICTBA

3.2.1. Ou1leHOYHOE CPEACTBO: IK3aMEH

KpI/ITCpI/II/I OLICHUBAHUA 110 OLICHOYHOMY CpCACTBY- 4 BOIIPOCHI K 9K3aMCHY




Kputepuu oneHnBaHus Mo OIEHOYHOMY CPEACTBY 4

®opmu | IIpoaBUHYTBIH YPOBEHB ba3oBblii ypoBeHb Iloporosslii ypoBeHb
pyembie c¢()OpMHPOBAHHOCTH c()OpMHPOBAHHOCTH c(OpMHPOBAHHOCTH
KOMIIET KOMIIeTeHI M KOMIIeTeHI M KOMIIeTeHIM I
eHI[UH (87-100 6ammoB) (73-86 6anoB) (60-72 Ganna)*
OTJIMYHO/3aYTEHO XOpOI1I0/3a4TEHO yIOBJIETBOPUTENIbHO/3a4Te
HO
IIK-3.1 | OGyuaromuiics Ha | OOyyarommiics Ha | OOyuaromwmiicst Ha
IPOJBUHYTOM ypoBHE | 6a30BOM ypOBHE 3HAET | IOPOTOBOM YPOBHE 3HAET
3HaeT TEOPETUYECKHUE | TEOPETUUECKUE OCHOBBI M | TEOPETHUUECKHUE OCHOBBI U
OCHOBbBI M  TEXHOJIOTUU | TEXHOJOTMM OpraHMU3alMM | TEXHOJOTUU OpraHU3aluu
OpraHu3auu HAYYHO | HAYYHO HAy4YHO-
HCCJIEIOBATENLCKOM U | UCCIIEJIOBATEIhCKOM U | UCCIIEIOBATENILCKON 1
MPOEKTHOM JIeATENbHOCTH. | MPOEKTHOM JEATEIbHOCTH. | MPOEKTHOU AESITeNbHOCTH.
MK-3.2 | OGyuaromuiics Ha | OOyyaromuiics Ha | OOyyaromnuiics Ha
IPOJBUHYTOM ypoBHE | 6a30BOM YpPOBHE YMEET | IOPOrOBOM YPOBHE YMEET
yMeeT  IOATOTaBJIMBAThH | OATOTABINBATH HIOJIrOTaBIINBATh
NPOCKTHBIE W  HAYYHO | IPOCKTHBIE W  HAYYHO | IPOCKTHBIE U HAYYHO-
HCCJIEIOBATEIbCKUE HCCIIEI0BATENbCKUE UCCIIEIOBATEIbCKUE
paboThI c y4eToM | paboThI c y4eToM | paboThI C y4eTOM
HOPMAaTHUBHBIX HOPMAaTUBHBIX HOPMAaTHUBHBIX
TpeOOBaHMIA; TpeOOBaHMIA; TpeOOBaHMIA;
KOHCYJBTUPOBATh KOHCYJIbTUPOBATh KOHCYJbTUPOBATh
oOyyaromuxcsi Ha BceX | OOyJaromMxcsi Ha BceX | 00ydarolMxcs Ha BCeX
JTamax MOJATOTOBKH W | 3TalmaXx TMOJATOTOBKH U | 3Tamax MOJATOTOBKU U
oQOpMIIEHHS TPOEKTHBIX, | OQOPMIIEHHS] TMPOEKTHBIX, | OHOPMIIEHUS IPOEKTHBIX,
HCCIIEIOBATEIbCKHUX, HCCIIEI0BATENbCKHUX, HCCIIEI0BATENbCKUX,
Hay4HBIX padoT. Hay4HBIX padoT. Hay4HbIX paboT.
IIK-3.3 | OGyuatomuiicst Ha OOyuaromumiicst Ha OO0yuaromuiicst Ha

MIPOJIBUHYTOM YPOBHE
BIIQJICET HABbIKAMHU
OpraHu3aIuu u
IIPOBEJCHUS YUeOHO
HCCIICIOBATEIbCKOM,
HAy4YHO
HCCJIeI0BATEIbCKOM,
MIPOEKTHOM ¥ UHOM
JeATETbHOCTH B X0OJI€
BBITIOJIHEHU S

PO eCCHOHATBHBIX
byHKIHA.

0a30BOM ypOBHE BIIAJEET
HaBBIKAMHU OpPTaHU3AIMH U
MIPOBEJICHUS YUEeOHO
HCCIIEI0BATEIBCKOM,
HAy4JHO
HCCIIEI0BATEIBCKOM,
MPOEKTHOU ¥ UHOMN
JeSITEIbHOCTH B X0OJI€
BBITTOJTHEHUS
npodeccnoHamTbHBIX
GbyHKIUH.

IIOPOrOBOM YPOBHE
BJIaJICET HABbIKaMU
OpraHu3aIu 1
MIpOBEJIEHUS YUeOHO
HCCIIE0BATEIIBCKOM,
Hay4YHO
HCCIIe0BAaTEIbCKOM,
MPOEKTHON U UHOMI
JeATETbHOCTH B X0O/I€
BBITIOJTHEHUS
npodeCcCHOHATBHBIX
GbyHKIUH.




4. ®oH/1 OLIEHOYHBIX CPECTB /sl TEKYIIero KOHTPOJIS yCIeBaeMOCTH
4.1. ®oH/IbI OLICHOYHBIX CPEICTB BKIIOUYAIOT:

OLIEHOYHOE CPeACTBO | —BXOJIHOM KOHTPOJIb (YCTHBIN OTBET);

OLIGHOYHOE CPEACTBO 2 — KOHTPOJIbHAs padoTa, pelieHue 3a1a4 o TeMam;
OLIGHOYHOE CPEACTBO 3- OTUET MO MPAKTHUECKOM padbore;

OLIEHOYHOE CPEACTBO 5 — IPOBEPKA KOHCIIEKTA JIEKLNI

4.2. Kputepuu olleHUBaHUS
4.2.1. Kpurepun OLEHMBAHHS CM. B TEXHOJOTMYECKOM KapTe€ pEUTUHTa 10 JUCLUILIMHBI
«W30paHHBbIe TTIaBbl HEOPTAaHUYECKOW XUMUN.

4.2.2. Kputepuu OLIEHUBaHUS 110 OLIEHOYHOMY CPE/CTBY | — BXO/AHOI KOHTPOJIb (YCTHBIN OTBET).

Koauuecrso 6a11oB

Kpurepuu onieHuBaHus o
(BKJ1a/1 B pEUTHHT)

3a Ka)xJ10€ BEpHO MOJYYCHHBIM OTBET HA BOIIPOC 0,2

MakcumanbHbIi 0amt (3a 5 BompocoB) 1

4.2.3. Kpurepuu OIEHHUBAHUS IO OIICHOUYHOMY CPEACTBY 2_— KOHTPOJIbHAs padoTa, penieHue
3a/1a4 110 TeMaM.

KomnunuecrBo 0amios

Kpurtepru ornieHuBaHMsI .
(BKJIQJ B PEUTHHT)

3a Ka)/1yl0 BEpHO PELICHHYIO 3aauy 1

MakcumanbHbIi 0ast (3a 5 3a1ay4) 5

4.2.4. Kputepuu OLIEHUBAaHHUS 110 OLIEHOYHOMY CPeACTBY 3 — OTYeT 10 NpaKkTH4ecKoii padore

KonunuectBo Oamnos
Kputepuu onieHuBanus .
(BKJIaJ1 B pEUTHHT)
CdopmynmpoBaHsl 1111 paboThI 2
Odopmiten xoa paboOThI 2
CdhopmynupoBaHbl BBIBOJIBI 3
OTBeTHI Ha BONIPOCHI 3
MaxkcuManbHBIN Oast 10

4.2.5. Kputepuu olleHUBaHUS 110 OLIEHOYHOMY CPEJICTBY 5 — IPOBEPKA KOHCIEKTA JIEKIIMIl.

KommuectBo 0amios

Kpurepun onennBanus .
(BKJIQJ B pEUTHHT)

ITonpoOHO U TOUHO KOHCIIEKTUPYET TE3UCHI JIEKIUU 1

MaxkcuManbHBIN 0all (3a MOJHOTY U 00BEMHOCTB ) 5

5. Ouenounble cpeacTBa (KOHTPOJIbLHO-U3MEPHUTEIbHbIE MATEPUAJIbI)

5.1. OueHo4Hble cpeAcTBa AJIsl IPOMEKYTOYHOM aTTeCTAllUN




5.1.1. TunoBble BONPOCHI K IK3aMeHy 3a 1 cemecTp (oeHo4YHOE cpeacTBO Ned)

1. OcoGeHHOCTH MOIOKEHHSI BOJAOPOAA B IEPHOANYECKON crcTeMe. XapaKTepuCcTUKa MoJieKy sl Ho
¢ no3uiuu MBC. ®usnueckue U XUMHUYECKHE CBOMCTBAa MPOCTOTO BEHIECTBA KaK CIEACTBUE
CTPOCHHUS.

2. Ou3nuecKrue ¥ XMMUYECKHE CBOMCTBA BOJIbI KaK CJIEJCTBUE CTPOCHUS MOJIEKYJIBI.

3. O0mias xapakTepUCTUKa 3JIEMEHTOB I1aBHOM noArpynmns! VII rpynnsl (ranorenst). @usnyeckue
CBOMCTBA IIPOCTHIX BEIIECTB KaK CJIEICTBUE CTPOCHHUSL.

4. XuMHuYecKue CBOMCTBA OJHOIO M3 MPOCTHIX BELIECTB TaJIOTCHOB U €ro COEeIUHEHUH (10
YKa3aHUIO NPErnoaaBaTess).

5. Mexanu3m o0Opa3oBaHUSI XJIOPOBOAOPOJAA U3 MPOCTHIX BEIIECTB, CBOWCTBA COJSTHON KHCIIOTHI
¢buznvecKne 1 XUMHUYECKHE.

6. B3aumHOe BBITECHEHHME TaJIOTEHOB M3 HX COEOMHEHUI (YCIOBUS OCYIIECTBIECHHUS IpoLecca).
XapakTep U3MEHEHHs] BOCCTaHOBHUTEIBHOI CITIOCOOHOCTHU T'aJIOr€HUI-UOHOB B IPYyIIIIE.

7. OOmasi xapakTepHCTUKa JIEMEHTOB TJIaBHOM moarpynnsl VI rpymmbel. dusndeckue CBOWCTBA
IIPOCTBIX BELIECTB Kak clie[CTBUE cTpoeHus. lloHAaTtne 00 amnoTrponuu Ha NpUMEpPE MPOCTHIX
BELIECTB.

8. XumMHuueckue CBOMCTBA IPOCTOTO BELIECTBA CEPBI.

9. CTpoeHue MOJIEKYJI OKCHIOB M KUCIOPOAHBIX KUCIOT cepbl MeTonoM BC. Xumudeckue cBoicTBa
OJIHOTO M3 COEAMHEHUH M0 YKa3aHUIO MPENo1aBaTesl.

10. Xumnueckne cBOCTBA CEPHON KUCIOTHI B 3aBUCUMOCTU OT KOHLIEHTPALIUU.

11. Xumuueckue CBOMCTBa MPOCTOro BEIIECTBA a30Ta Kak clieAcTBUE cTpoeHHs. OcobeHHOCTH
B3aUMOJCUCTBUSA a30Ta C KHUCIOPOJIOM.

12. AMMuak. ®u3nyeckre U XUMHUYECKUE CBOWCTBA KaK CIEACTBUE CTPOCHUS.

13. OOpa3oBanue moHa aMMoHHs. COIM aMMOHMSI M MX CBOWCTBA B 3aBUCHUMOCTH OT HPUPOIBI
aHMOHA.

14. Crtpoenue Mojekynbl OKCHIOB a3ora metonoM MO wmimu BC, ¢usnueckne m XUMHUYECKHE
CBOMCTBA (110 YKa3aHUIO NPETOaBaATENs).

15. Azornas xucnora. CTpoeHHME M XUMHUYECKHE CBOWCTBA KHCIOTHI B 3aBHCHUMOCTH OT
KOHLIEHTPALUH.

16. XuMu3M mMoiydeHHs] a30THOW KHUCJIOThI B MPOMBIIUIEHHOCTH (HauumHas c a3zota). CBoMCTBa
HUTPATOB B 3aBUCHMOCTH OT KaTHOHA.

17. 3aBucHMOCTh (HU3UUYECKUX U XUMHUYECKUX CBOWMCTB aJUIOTPONMMYECKHX BHIOM3MEHEHUH
¢docdopa ot ux crpoeHus.

18. CpaBHeHME CBOMCTBA aMMHuaka M (ochrHa KaK CIECICTBHE CTPOCHUS MOJICKYJIBI.



19. Mexanu3zm oOpazoBanus OKcuAoB (ocdopa, HaumHas ¢ MoyieKynbl P4. ®dusnueckue wu
XUMUYECKHUE CBOMCTBA OKCHUJIOB.

20. Crpoenue moinekyn okcokucioTr (ochopa H3PO4(HPO3)4 meromom BC. dusuueckue u
XUMHUYECKHUE CBOKCTBA.

21. ®uznyeckue U XUMUYECKHE CBOMCTBA ajMasa, rpaguTa U KapOMHA KaK CIIEACTBHE CTPOCHUSI.

22. Crpoenue monekysn CO u CO2, pusndeckue U XUMHYECKHE CBOMCTBA KaK CIICJICTBUE CTPOCHHUS.
23. Kapbonats! u rugpokapboHaTsl. CBONCTBA KaK CIIEICTBUE CTPOCHHS.

24. CporictBa okcuaa kpemuus (IV) kak cneacteue crpoeHust. [lonyuenne KpeMHHEBON KUCIOTHI U
ee Jeruapararusi.

25. XapaktepHble (pU3MUECKUE U XUMUYECKHE CBOWCTBA METAJUIOB KaK CJIEJICTBUE CTPOCHHUSI.

26. ®usnyecKkue W XUMHUYECKHE CBOWCTBA IPOCTHIX BELIECTB W COEIAMHEHUN OOpa30BaHHBIX
snemMeHTamu | rpynmnsl rJ1aBHOW NOATPYIIIBL.

27. ®usnyeckue M XUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB W COEIWHEHHUH, 00pa30BaHHBIX
anemeHTamu Il rpymmsl riIaBHOM MOATPYIIIIBL.

28. OuU3NYEeCKre U XUMUYECKHUE CBOMCTBA IIPOCTHIX BEIICCTB OOpa M aTlOMHHUS. XUMHU3M IIpoliecca
AIEKTPOJIN3a ATIFOMUHUSL.

29. [locnenoBaTenbHOCTD 3aMOTHEHUS ANEKTPOHAMH 000JI0UYeK aTOMOB d-3JIEMEHTOB M MOHHU3AIMH.
d- u f- cxxarue.

30 ®usnyeckue M XUMHUYECKHE CBOWCTBA IPOCTHIX BEIIECTB U COEAMHEHUH, O0Opa30BaHHBIX
anieMeHTaMu VI rpynmnel H0G0YHON MOATPYIIIHI.

31 dusnueckue M XMMUYECKHE CBOMICTBAa MPOCTOrO BELIECTBA U COEAMHEHHH, 0Opa30BaHHBIX
MapraHiem.

32 ®usnueckue U XMMHUYECKHE CBOMCTBA jKee3a U ero coequHeHuil. KommiekcHble coeuHeHMs
Keresa.

33 ®duznyeckre U XUMHUECKUE CBOMCTBA Meu, cepedpa, 30J10Ta U UX COCTUHEHUH.

34 ®usnyeckre U XMMHUYECKHE CBOMCTBA LIMHKA U PTYTH, a TAKXKE UX COCTUHEHHM.

35 XuMu3M NoTydyeHus: B IPOMBIIUIEHHOCTH CEPHOM, COJISTHOM, a30THON M PochOpHOIM KUCITOT.

5.2. OueHo4YHbIE CPEACTBA ISl TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH

5.2.1. BxoaHoii KOHTPOJIb (IpOBepoYHas padora) (oeHOYHoe cpeacTBO Ne2)

Bapmuanr 1



1. KakoMy XHMMHUYeCKOMY 3JEMEHTY COOTBETCTBYET MIaHHAs JJIEKTPOHHAS KOHQHUTYpaIHs
1s22s22p°.

2. PaccuuraiiTe MosipHYIO Maccy cienyrommx Bemects: H>O, HCI, Cl,Os, NaOH.

3. Kakyro maccy ¢gocdopa Hamo cxxeub 11 moiaydeHus okcuaa pochopa (V) maccoii 7,1 r?

4. HazoBuTe CcleqyloOmuUe COCIUHEHHS W pPACCUUTANTE CTENEHH OKHUCIICHUS 3JIEMCHTOB B
nmanueIXx coeaquuenusx: HoSO4, HNO3, NaOH, P,0Os.

5. Haiitu MaccoByt0 J10J110 TIIIOKO3BI B pacTBOpe, coaepsxaiieM 280 r Bobl ¥ 40 T IIIOKO3bI.

Bapuanr 2
1. KakoMy XHMMHYECKOMY 3JEMEHTY COOTBETCTBYET MHaHHAs JJIEKTPOHHAs KOH(HUIypaIus
1s%2s%2p°.
2. Paccunraiite MOsIpHYI0 Maccy cinenyromux Bemects: HoSO4, HNO3, NaOH, P2O:s.
3. Kakyro maccy docdopa Hano cxxedsb s moiaydeHus okcuaa ¢pocdopa (V) maccoit 14,2 r?
4. HazoBuTe CcileoylOIUe COCIWHEHHS W PACCUNTANTE CTETEHU OKUCICHHS JIIEMEHTOB B
naHHbIX coequaeHusx: H3POs, KoS, AlO3, Ca(OH)s.

5. Haiitu maccoByto gomto conu (NaCl) B pactBope, cogepxatieM 500 r Bojbl 1 45 T CONH.

5.2.2. CocTaBiieHHe KOHCIIEKTOB JeKIHii 10 TeMaM (0LleHOYHOoe cpeacTBO Nes)

Tema 1. Teopernueckue OCHOBBI COBPEMEHHOro Kypca XuMuH. CTpoeHHME M CBOWCTBA
atoMoB. llepuomnueckuii 3aKOH M NEPUOAMYECKAsT CUCTEMA XHUMHUYECKUX 3yemeHToB J[.U.
Menneneena

Tema 2. Xumnueckas cBsizb. CBOWMCTBA BEUIECTB C Pa3IMUHBIM TUIIOM XUMHUYECKOHN CBS3H

5.2.3. Pemienue 3a1a4 no reMaMm (OlleHOYHOE CpeacTBO Ne2)

Tema 1. Teopernyeckue OCHOBBI COBPEMEHHOro Kypca XuMuu. CTpoeHHE U CBOMCTBa
atomoB. [lepmoanyeckuii 3aKOH M IIEPUOJMYECKAsT CHCTEMAa XUMHYeCKMX diemeHToB J[.U.
Meneneesa.

Tema 2. Xumnueckas cBsi3b. CBOMCTBA BEHUIECTB C Pa3IMYHbIM TUIIOM XUMUYECKON CBA3H.

Tema 3. OKUCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U JJIEKTPOXUMUYECKHE MTPOLIECCHI.

Tema 4. s-Onementsl [lepuoanueckoii cucremsl .M. Menaeneesa.

Tema 5. p- Dnementsl [lepuonnueckoii cucremsl JI.M1. Menneneesa.

Tema 6. d- Dnementsl [lepuoandeckoit cucrems! J.1. Menneneesa.

5.2.4. [TucbMeHHasi KOHTPOJIbHAs padoTa
9



Bapuanr 1

1. OxapakrepuzoBath coenuHenne — Clp (Ha3BaHHe, cHOCOOBI MONTyueHHs, (PU3HUECKUE U
XUMHYECKHUE CBOMCTBA).

2. PaccraButh KOI(QQGUIMEHTH METOJOM  DJIGKTPOHHO-MOHHOTO  OamaHca  (METOI0M
nonypeakuii): KoCroO7 + HaoS + HaSO4 — Cr(SO4)3 + S + K2SO4 + H2O

3. Ilpu neiicTBUM Kanusi Ha BOLY BBIIENMICS Boaopox, kotopsiit npu 27 °C u 84 klla 3ansn
o0wem 1211. Kakast Macca kanus mpopearupoBaia ¢ BOJI0H?

4. Kaxkas Macca Tuapuaa MarHus JOJDKHA MPOPEarupoBaTh ¢ BOJOW, YTOOBI BBLICITHBIIUMCS
razoMm BocctaHoBuTh 10 r okcuma meau (11)?

5. Cxonbko nutpoB Cly (mpu H.y.) oOpasyerca mnpu B3zaumonerctBuu 100 ma 36%-nHoro
pactBopa HCI (p = 1,18 r/mi) ¢ 50 r KMnOg ?

Bapuanr 2

1. OxapaktepusoBarh coenunenue — HCl (mazBanue, cmocoObl monydeHwus, (GuU3MUecKue u
XUMHUYECKHUE CBOWCTBA).

2. PaccraButh KOI(PQOUIMEHTHI METOJOM  JJICKTPOHHO-MOHHOTO  Oamanca  (METOJIOM
nonypeakuuii): KoCroO7 + HI + HoSO4 — Cra(SO4)3 + I + K2SO4 + H2O

3. Breruucnure maccy xiopa oobemoM 10mi npu Temnepatype 27°C u nasnenun 1,51 -10 5 Ila.

4. Kaxoii 06bem CaCO3 Bemazer B ocajok, eciau k 300 ma 0,5 H. pactBopa CaCl, npubaBuTh
pacTBop KapOboHaTa HATPHS?

5. PaccuuTtaiite 00beM cepoBOAOPOJA, KOTOpPBIM pacxoQyercs IIpU B3aUMOJEHUCTBUU C
pacTBOpPOM € MaccoBoil monei ruapokcuaa Harpus 6% (p = 1,044 r/mi) oobemom 40 mi ¢
o0Opa3oBaHHEM TUAPOCYIbGUIA HATPHSL.

Bapuant 3
CpaBHUTh KHCJIOTHO-OCHOBHBIE U OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCHAA
yriepona (II) u okcupa yrnepoaa (IV), ucxons u3 ctpoenust ux Moiexys. [lpusectu nmpumepsl.
HanucaTes ypaBHEHMSI COOTBETCTBYIOLIUX PEAKIUI.
Bbop maccoii 10 r o6paboTany KOHIEHTPUPOBAHHOM a30THOM KuciIoTON. Bhiman Genblit ocaiok.
Omnpenenure Maccy NOJy4EHHOTO OCaAKa.
Kakoit 06vem 2 H. pactBopa runpokcuaa Hatpust Tpedyetcst npubasuth k 200 r. 5% pactBopa
xyiopuja osnosa (II), 4To0 MOTHOCTHIO MEPEBECTH €T0 B KOMIIJIEKCHOE COeTMHEHNE?
Paccuntate HEOOXOAMMYIO Maccy ChIpbs (Kakoro?) assi mpou3BOJCTBa 478 KI CTEKIa, COCTaB
KOTOPOTO MOXHO onrcath opmynoir Na,O*CaO*6Si0;
JlonucaTh ypaBHEHHE peakluy U pacCTaBUTh KO3(DPUIIMEHTHI:
Al + HNO3 ko, —
Al + HNO3 pass. —
Hanuiuure BhIpaKeHHs JUIi KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB [Ag(NH3):]",
[Fe(CN)s]*, [PtClg]*. UeMy paBHBI CTeNeHb OKMCIEHMS M KOOPAHHALMOHHOE YHCIIO
KOMILIEKCOOOpa3oBaresiei B 3TUX HOHax?

Bapuanr 4

Jlonucath ypaBHCHHME PEaKIMH W PACcCTaBUTh KOA(P(PHIIMEHTHI, Ha3BaTh BCE COCAMHEHUS:
KH+ 0O, —
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2. Kakoit o6bem okcuga azora (IV) Beinensiercs (H.y.), ecau 50 r cmnaBa, cocrosiiero u3 70 %
mean u 30% osoBa 00paboTaTh H30BITKOM KOHII a30THOW KHCIIOTHI?

3. Kakoif meramn Oyaer moaBepraThcsi KOPPO3UU BO BIAKHOM BO3JyXe Mpu KoHTakTte Fe m Sn?
Hamnmcars ypaBHEHUs peakuuii.

4. PactBopumocts yriekucioro raza npu 20 °C cocrasnser 0,88 o0beMoB B 1 00BbeMe BOJIBI.
Paccunraiite MakcUMaabHO BO3MOXKHYIO MAacCOBYIO JIOJIFO YTrOJbHOW KHCIOTHI B PacTBOPE,
UCXOJS U3 IMPEIONI0KEHus, UTo Bech okcu yriiepoaa (IV) B3aumoneiicTByer ¢ Bo10i.

5. Ha3BaTb KOMILJIEKCHBIE COEIMHEHUS, HAMKCaTh YPaBHEHHS peakUuuid HX AUCCOIHALMU U
BBIPKCHHMS U1 KOHCTAHT Juccoruanui U yctonunBocTH: Ko[Ag(SO3S)2]; [Zn(NH3)2Cl2]

[Pt(NH;3);CI}(NO3);
5.2.5. OT4eTr no NpakTHYecKOi padoTe (0OLeHOYHOE CPEACTBO 3)

1. Ha mepBOM mpakTUYECKOM 3aHSTHU CTYACHTHI MPOCIYIIMBAIOT HMHCTPYKT@X II0 TEXHHKE
0€30MacHOCTH IIPpU PabOTE B IKCIIEPUMEHTATIHLHOMN JTA00PaTOPHH.

2. Bo Bpems NpaKkTUYeCKUX 3aHATUH CTYICHT BeAeT pabouuil KypHas, B KOTOPOM HOAPOOHO
OIMIMCBIBACT BCC MPOBCACHHBIC CUHTC3bI.

3. K sKkcnepuMeHTy CTyZIeH MPUCTYIAeT TOJIBKO MOCiIe TOro, Kak MpenojaBaTelb MPOBEPUT IJIaH
IMPOBCACHUA CUHTC3a U paCUYCThI.

4. Onucanue npuOOPOB B IUIAHE HE NPUBOMAT, a PHUCYIOT B pabodyeM KypHajle ¢ yKa3aHHEM
€MKOCTH KOJI6, BUIa 6aHI), TUIIa XOJIOAUJIBHUKOB U T./I.

5. B oT4eTre CTYJEHT JOJDKEH OIUCATh MPEANOoIaraéMblii MEXaHU3M PEaKIMH U JaTh ITOSCHEHUS,
KOTOPBIC CBUACTCIBCTBYIOT O CO3HATCIIbHOM BBIITOJTHCHHUN pa6OTI)I.

6. B oTuere HEOOXOIMMO OTMETHTH OTKJIOHEHUS] OT HAaMEYEHHOW METOJVKH, €CII OHH ObUIH, BCE

Ha6J'IIOI[eHI/I${ U 0COOEHHOCTHU IIpyU BBIIOJIHCHHU CHUHTC3ad (paaorpeB CMCCHU, UBMCHCHHUC OKpPACKH,
IIOMYTHCHHUEC, HU3MCHCHUC BHCIOIHCI'O BHUIAA IIPpU OYHUCTKC HIPOAYKTa H T.H.). CnenyeT YKa3aTb
MMPpOAOJIKUTCIIBHOCTE OTACIBHBIX onepaunﬁ U Ty CTaAUIO pa6OTBI, Ha KOTOpOI>'I oHa ObLIa IpepBaHa,
a TaK’KC€ CKOJIBKO BPEMCHU IAJIUJICA 3TOT IEPCPLIB
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