Padouan nporpaMma JTUCIHMIIIMHBI «Oﬁ]llaﬂ N HEOPraHnvdeCKasd XUMMsD», BKJIIOYasd
OLICHOYHBIC MaTE€pPHAJIbI

1. TACITIOPT PABOYEM ITPOT'PAMMBI JJUCIIATIIMHBI
1.1. MecTo aucuuniunsl B crpykrype OIIOII CITIO

JuctuniauHa BXOIUT B MaTeMaTUYECKH U 001meMy ectecTBeHHOHay4YHbIN 1uks OITOIT
CIIO.

1.2. Heap 1 ni1aHupyeMble pe3yJbTaThbl 0CBOCHHS JMCIHUIITHHbI

Lens ocBOCHUS AMCUUILIMHBL MPUOOpPETEHHE 3HAHUN U KOMIETCHIUN, (OopMUpOBaHUE
COBPEMEHHBIX MPEICTABIICHNN B 001aCTH TEOPETUICSCKUX OCHOB XUMHHU Y XUMHUH DJIEMEHTOB.

B nmporpammy BKJIIOYEHO COJEpKaHWE, HampaBlieHHOe Ha (opmupoBaHue Yy
obOyygaroruxcst komnereniii OITOIT CITO.

Copepxanne aucuuiuinHbl B mpeaenax ocBoenust OITOIT CIIO, oGycnoBneno oOmieit
HAIICJICHHOCTBIO 00pa30BaTEIbHOTO TPOIlecca Ha JOCTIDKEHHE YKa3aHHBIX HIKE pEe3yJbTaTOB
oOydeHHsT Ha OCHOBE KOMIIETEHTHOCTHOTO TOJXOMAa, KOTOPBIM oOecreunBaeT MOATOTOBKY K

(hOpPMHUPOBAHUIO CIAEAYIOUIMX 00LIUX U TPO(HECCHOHATBHBIX KOMIETCHIIUH:

Koa n YMeHus 3HaHusn Baagenue

HAaHMEHOBaHHe

KOMIIETEHIMH
IIK 1.3 | BBIIOJHATH OCHOBHBIC | BBHIIIOJIHATH OCHOBHBIE | TCOPETHUCCKUMH
IToaroraBnuBath XUMUYECKHE omepalyy, | XUMHYCCKHE orepanuy, | MeToJaMu OIHCAHMS
peareHTHI, OTpeIeNsTh OTIPENIeNATh CTPOCHUS u CBOICTB
MaTCpI/IaJ'[I)I u TepMO}]I/IHaMI/I‘ICCKI/IC TepMOI[I/IHaMI/I'-IeCKI/Ie HpOCTI)IX U CIIOKHBIX
pPacTBOPHI, XapaKTCPUCTHKH XapaKTCPUCTUKU BEIIECTB Ha OCHOBE
HEOOXOAWMBIE  JUIA | XUMHUYECKHX peakmuid ¥ | XUMHYECKHX pEaKIuil H | 3JEKTPOHHOTO CTPOCHHUS MX
aHaim3a. paBHOBECHBIE paBHOBECHBIE aTOMOB M IIOJIOXKCHHUS B
I[IK 1.4 PaboraTh ¢ | KOHIIEHTpAIINH BEIICCTB; KOHLEHTpPALUU BELIECTB; MEPUOIUYECKON
XUMHYCCKUMU HCIIOIb30BaTh  OCHOBHBIE | MCIOJIB30BaTh  OCHOBHBIC | CHCTEME XUMHYECKUX
BeIlECTBAMHU U | XUMHYECKHE 3aKOHBI, | XUMUYECKHE 3aKOHBI, | SJIEMEHTOB;
000pyIoBaHHEM C | TepMOAMHAMHYCCKUC TEPMOIMHAMHYCCKIE OCHOBHBIMH HaBBIKaMHU
coOuoieHeM CIpaBOYHBIC JAHHBIE Ui | CIPaBOYHbIE [aHHBIE A | pabOTBI B XMMHYECKOI
OTpaCJCBBIX HOPM H | PEIICHHUS pelieHus nabopaTopuu;
9KOJIOTHYECKOU npodecCHOoHaNbHBIX 331a4; | MPo(ecCHOHANBHBIX 3a1a; | AKCIIePHMEHTATEHBIMU
0C30IacHOCTH. MPOTHO3MPOBATh BIUSHUE | TPOTHO3UPOBATH BIMSHHUE | METOJAMH  ONPEICICHUS
IIK 2.1. | pa3nmuuHBIX (AKTOPOB Ha | pa3uW4YHBIX (HAaKTOPOB Ha | HEKOTOPBIX ¢uznko-
O0cmyXuBaTh 7 | paBHOBECHE B XMMUYECKHAX | PABHOBECHE B XUMHUYCCKUX | XUMHUYECKUX
9KCILTyaTUPOBATh peaKIusIX; peaKIusX; CBOWCTB HEOPraHUYECCKHUX
nabopaTopHOE HCIIOJIb30BaTh HCII0JIb30BaTh COeIMHEHUH.
00opymoBaHue, nabopaTopHyl0 TOCyny U | 1abopaTOpHyIO MOCYLy |
HCIIBITATEIbHOE 000py10BaHUE; obopynoBanue;
obopynoBaHne ¥ | HAXOOWTh MOJEKYJSIPHYIO | HaXOAUTh MOJEKYILIPHYIO
cpencTBa M3MEpeHHs | (OpMyIy BEIIECTBA; (hopMymy BemecTna;
XUMHKO- NPUMEHATh HAa TPAaKTUKE | IPUMCHATH Ha TIPAKTHKE
AHAITUTUYCCKHX TpaBmiIa Oe30macHO# | mpaBmiIa Oe3omacHoit
J1a00paTOPHIA. paboThl B  XHMMHYECKOH | pabOTBI B  XUMHYECKOU
IIK 2.2 TIlpoBoxuth | nmabGoparopuu; naboparopuu;
Ka‘IeCTBeHHBIﬁ u HpI/IMeHSITI) OCHOBHBIC HpI/IMeHHTI) OCHOBHBIC
KOHH‘IeCTBeHHbIﬁ 3aKOHBI XUMHUHN JUJIA 3aKOHBI XUMHUHN JJIS
aHaIn3 pemeHns 3a1ad B OOJIACTH | pemIeHHs 3afad B 00JacTu
HEOpraHWYECKHX H | mpodeccrnoHaIbHOM npodeccnoHaTbHOM
OpPTaHUYECKHUX JIeATEIILHOCTH, JIeATEeILHOCTH,
BEILIECTB MPOBOIUTHh KAYECTBCHHBIC | TPOBOANTH KaueCTBEHHBIC
XUMHYECKUMH U | peakuuu Ha | peakiuu Ha
¢dusnko- HCOPraHMYECKUE BEIICCTBA | HEOPraHWMYCCKHUE BEIIECTBA
XUMHUYCCKUMHU u HWOHBI, OTACJIBHBIC nu HMOHBI, OTACJIbHBIC




METOAAMHU KJIACCBI OpPraHUYECKUX | KIAaCCHI OpPraHUYECKHX
COEIMHEHUH; COCIMHEHU;
COCTaBIIATh YPaBHEHHS | COCTaBIIATH YpaBHEHHS
peakuui, MPOBOJUTH | peakUui, MIPOBOJUTH

pacdyeTrsl MO XUMHYECKUM
dopMynamM W ypaBHCHHSIM

pacyeTbl MO XHMHUYECKUM
dbopMynamM W ypaBHEHHSIM

peaKiuu; peaKiuu;
COCTAaBJIATh  DJICKTPOHHO- | COCTABIATH  AJICKTPOHHO-
HMOHHBIHN OajaHC | MOHHBIN OaytaHc
OKHUCIIUTEIBHO- OKHCIIUTEILHO-
BOCCTAaHOBHTEIBHBIX BOCCTAaHOBHTEIHHBIX
MPOIIECCOB,; IIPOIIECCOB.

2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0beM yueOHOM IMCUMIIIMHBI M BUABI Y4eOHO0iIl padoThl

Bun yueGHoii padoThl

Oo0bem, akaj.

4acoB
MaxkcuMmajbHas yyeOHasi HAarpy3ka (Bcero) 147
Oo0s13aTebHAs ayIMTOPHAs yueOHasi Harpy3ka (Bcero) 108
B TOM HHCIIE:

JIEKITMOHHBIC 3aHSTHUS 36

MPAKTUICCKHUE 3aHATHS 0

nabopaTopHbie pabOTHI 72

CEMUHAPCKHE 3aHSITHS 0
CamocTosiTeTbHasi padoTa o0y4alonierocs (Bcero) 27
B TOM YHCJIE:

CaAMOCTOATCIbHOC N3YYCHUEC OTJACIIbHBIX pa3gcJIOoB AUCHUITINHBI 27
IIpoMeskyToYHas aTTeCTalMA: YK3aMEH 12




2.2. TemaTnyecKkuii IJIaH U CoacpKaHuEC NTUCHUIIIMHBI

HaumeHoBaHune O0bem OcBanBaemble
Copep:xanue yueOHOro MaTepuaJia u (OPMbI OPraHU3ALNH 1eITETLHOCTH 00yYaI0IIHXCSA N
pa3/ie10B M TeEM 4acoB KOMIIeTeHIn i
Paznea 1. IlpuHuMnbI XUuMHUHU 90
Tema 1.1. OcHoBHble | 1. 3agaum, pelraeMble HEOPTaHMUECKOW XHMMHUEH M ee CBA3b C APYTUMH JUCHUIUIMHAMH. XUMHS U Hay4dHO- 22 IIK 1.3, I[IK 1.4, IIK
MOHATHSL W 3aKOHBI | TEXHWYECKHMH mporpecc. [IpaBmna TexHMKH O€30MAaCHOCTH, MpaBWIIa MOBEACHHS B XUMHYECKOH JlabopaTopHH. 2.1, TIK 2.2
XUMHUH 3HAKOMCTBO C TEXHUYECKOW W CIIPaBOYHOM JINTEPATYPOH.
2. Kiaccudukauus, HOMEHKJIATypa HEOPraHMYECKUX COEJAMHEHUI: MHUHEpalbHas, palloHalbHas, CHCTEeMHasl,
TpHUBHAIBHAS.
3. OcHOBHBIE CTEXHOMETPHUIECKUE MOHATHS U 3aKOHBI. ATOMHO-MOJIEKYJIAIpHOE yueHue. [lepuoandeckuil 3aKoH.
Pa3Butue nepuoanveckoro 3akoHa.
4. TloHsTHs: SKBUBAJIECHT, MOJSIpPHas Macca S>KBHBaleHTa. OmnpejeneHHe 3KBHBAICHTOB BEIIECTB B PEaKIUIX
00MEHa M B OKUCIIMTENIbHO-BOCCTAHOBHUTENILHBIX PEaKIUsX.
5. ITonsTHsI: 00beMHast 10JIsl, MOJISIPHASL I0JIs, MaccoBast J0JIsl.
JleKunoHHBIE 3aHATUS 6
JlaGoparopHble 3aHATHUS 12
BueayauTopHast (camocTosiTenbHast) padoTa 00yJaronixcst 4
Tema 1.2. | 1. [lpuHOMOBL pacmpeneneHus 3JIEKTPOHOB Ha aTOMHBIX OPOWTAJSIX, NMPHUHIMII HaWMEHBILETo 3araca 3HEprHH, 22 K 1.3, 1K 1.4, IIK
Ileproauueckuii 3aK0H | IEPUOAUYHOCTb CBOMCTB XUMUYECKHUX MIEMEHTOB. Pazmepsl aTOMOB U HOHOB. 2.1, TIK 2.2
u nepuoandeckas | 2. TUIBI XUMHUYECKHUX CBsI3€H, THOPHIM3aINs aTOMHBIX OpOHUTAlICH, BaJICHTHBIE COCTOSHUS aTOMa yIiIepo/a.
cucteMa  31eMeHTOB. | 3. OCHOBHBIE XapaKTEPHCTHKH CBSA3U: SHEPTHs, AJIMHA, BAJCHTHBIA yroJ, MOJIIPHOCTh. METOM BalCHTHBIX CBA3EH.
Crpoenue atoma Onucanne CTpoeHUS U (OPMBI MOJIEKYJ C TOUKH 3PEHHS METO/a BAaJCHTHBIX CBS3€H M B 3aBUCHMOCTH OT THIIA
rubpuam3aimn. 4. CBOMCTBA 2JIEMEHTOB M HX COSTUHCHHMIA.
JlekuroHHbIE 3aHATUS 6
JlabopaTopHble 3aHATHS 12
BHeayauTopHast (camocTosiTenbHast) padota 00yJaronuxcst 4
Tema 1.3. | 1. OBP B cBere y4eHUs O CTpOCHHU aToMa. VI3MEHEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB aTOMOB U 15 I[IK 1.3, [IK 1.4, IIK
OKHCITUTENBHO- HMOHOB B 3aBUCHIMOCTH OT UX CTPOEHHUSI. 2.1,TIK 2.2
BOCCTaHOBHTEIIbHBIE 2. Baxueiimue okucinutenu u Bocctanopurenn. Cocranenue OBP meronom nonypeakuuii. HanpaBineHHOCTh U
peaxun Tumnsl OBP.
3. DnexTponu3 Kak OKHMCIMTENbHO-BOCCTAaHOBUTENBHBIA mpouecc. Ilpomeccsl, mpoTekaromue Ha KaToAe M Ha
a”ofe.
JIeKIIMOHHBIE 3aHATUS 4
JlaGopatopHble 3aHATHUS 8
BreaymuropHas (caMOCTOsTeNbHAs ) paboTa 00YJIarONIIXCS 3
Tema 1.4 Xumuueckas | 1. OnpeneneHre TOMOT'€HHBIX M T€TEPOI'€HHBIX XHMHYECKHX pEaKnHi, (haKTOphl, BIUSIONIME HAa CKOPOCTh 16 IIK 1.3, IIK 1.4, TIK

KNMHCTHKA )48

XUMHYCCKUX peaKuMﬁ.

2.1, TIK 2.2




paBHOBECHUE 2. TloHsTus: »HEprus aKTUBAIMM, DHEPTETHUECKUIl Oapbep peakIuH, TEIUIOBOH 3I(QEeKT peakiuu, AeicTBHE
XUMHUYECKUX KaTali3aTropa Ha MPOTeKaHWe XMMHUYECKOH peakliy. | OMOTeHHBIH, TeTepOTreHHbIH KaTanuns.
nponeccoB.  OcHoBHI | 3. Xumudeckoe paBHOBecre. DaKTOPHI, BAUSAIOMINE HAa CMEIEHNE XUMHUUECKOTO PABHOBECHS.
TEPMOXUMUU 4. TertoBoii 3 ekt XUMUUECKON peakuny. DHTANbINS, SHTpOmHsL, 3Heprus ['ubbca.
JlekunoHHbBIE 3aHATUS 4
JlaGoparopHble 3aHATHUS 8
BHeayauTopHast (camocTosiTenbHast) padoTa 00yUYaronxcst 4
Tema 1.5. O6mme | 1. [Tonstre o pactBopax. CriocoOb!I BEIpa)KeHNSI KOHIIEHTPAUU PaCTBOPOB. 15 IIK 1.3, IIK 1.4, TIK
CBEICHUS 0 | 2. MexaHU3M IUCCOIMAIUN AJIEKTPOINTA C MOHHONH M KOBAJCHTHOW MOJSApHOU CBs3bI0. CTEneHh W KOHCTAaHTA 2.1, 1IK 2.2
pacTBopax. JICCOLMAINH, (AKTOPBI, BIMSIOIINE HA HUX.
DnexTponuTUdecKas 3. DnexTponuThl U HewteKTpoauTsl. Onpexaenenue amdorepHoro anekrponura. [IponsBeneHne pacTBOPUMOCTH.
JIUCCOITHALIHS. Pacyer KOHIIEHTpalMM HOHOB B pAacTBOpPE OJIEKTPOJIMTa. Pacyer pacTBOPHUMOCTH 1O IPOU3BEACHUIO
CoBpeMeHHass TeOpHs | PaCTBOPUMOCTH.
pactBopoB. ['mapatsl, | 4. ['mapomus comeit, ¢axTopsl, Biuusromue Ha Tuaponu3. CreneHb W KOHCTaHTa Tuaponm3a. CocTaBieHHE
COJIbBATBHI, YpaBHEHUH U THAPOIIN3A.
KPHUCTaJUIOTHPATHI JlekunoHHbBIE 3aHATHS 4
JlabopaTopHbIe 3aHATHS 8
BreayuropHas (caMOCTOsITeNIbHAs) paboTa 00yJarOLIHXCS 3
Pa3nen 2. Heopranuyeckasi XuMus 45
Tema 2.1. Xwummsa | O0mmit 0630p HemeramwioB. [TonokeHre HEMETAIIIOB B IEPHOIMIECKOl cucteme. O0Iast XapaKTepHUCTHKA TaJOTeHOB, 22 IIK 1.3, IIK 1.4, IIK
HEMETaJJIOB AIIEMEHTOB MOATPYIITH CEPHI, a30Ta, YTiiepona. IIEKTPOHHOE CTPOCHIE aTOMOB, BaJICHTHOCTD M CTETICHN OKUCIICHHS B 2.1, TIK 2.2
COeIMHEHMSX, (PU3MYecKue 1 XUMH4Ieckue cBoicTBa. CriocoOBl MONyYeHHs] HEMETAUIOB U MX coenuHeHnil. OOmas
xapakTepuctuka dneMeHToB VIIA mop-rpymmel. IlomydeHune ramoreHoB. XWMHUYECKHE CBOWCTBA TaJlOrE€HOB.
lanorenoBomoponbl, MX HOMydeHHe W cBoiicTBa. Kucnopoa-conepxaiue KuciaoTsl xijopa. OOmmas XapakTepucTHka
anemenToB VIA mop-rpynmel. CBo#cTBa cepbl. XHMMHYECKHE CBOWCTBAa CEpOBOIOpOAa M CylbhHumoB. OKCHIBI
Kucnoponconepxamue kuciotsl cepbl. CepHast kucnora u ee comu. OOmmasi XxapakTepucTHKa 3JIeMEeHTOB VA mon-
rpymmel. A30T. XHUMHUYECKHE CBOICTBa a30Ta. AMMHMak, moiydeHue u cBoricrBa. Comm ammonwms. Kuciopommsie
COEIMHEHMS a30Ta. A30THAs KHCJIOTa W ee coiu. OOmas xapakrepucTuka siaemMeHToB [V A moarpymmel. Yriiepon.
Oxcuppl yriiepoaa. YTonbHast Kucnora u ee coian. Kpemunit n repmannii. Cruansl. Jnokenn kpemans. Kpemanepas
KucioTa U cuirkarsl. O0mias xapakreprcTrka siaemMeHToB [IIA moarpynmsl. KucinoTHo-0cHOBHBIE CBOMCTBA OKCHIOB U
ruapokcunoB. bop, HuTpua u kapbunx Gopa. Vcnons3oBaHne coenMHEHUI OOpa B TEXHHKE MOIYNPOBOIHHKOBHIX H
CBEPXTBEPIbIX MAaTEPHAIIOB.
JIeKIIMOHHbIE 3aHATHS 6
JlaGopaTopHble 3aHATHUS 12
BreayauropHast (caMocTOsITeNIbHAS) paboTa 00yJarOIIHXCs 4
Tema 2.2. Xumwusa | O6umii 0030p MeTauioB. [lonokeHre MeTauIoB B ieproardeckoii cucreme. OOmIast XapakTeprucTHKa METaJIIOB TJIaBHBIX 23 IIK 1.3, 1K 1.4, IIK
METaJlIIOB 1 IOOOYHBIX TPpyNI U MX coequaennid. Metams! [ n 11 rpymm. 2.1, 1IK 2.2

Xumust d-onementoB. Xpom, MonuozeH, Bonbdpam. [IpupoaHble HCTOUHUKH, MOMYYEHHE METAUIOB U UX XMMUUYECKUE
cBoiictBa. Comu xpoma (III), oxcua u ruapokeun xpoma (III): mosmydeHue, KUCIOTHO-OCHOBHBIE CBOWCTBA, T'MAPOIHU3.




Xpomatbl ¥ OMXpoMaThl Kak OKHCIHUTeNH. [IpuMeHeHre xpoma, Monnb/IeHa, Bolb()pama U UX COSIMHEHHIH.

Mapranern, TexHerwmi, peHwif, Oopwii. [IpHpomHBIC WCTOYHWKHM, TONYYCHHE W XHMHYCCKHE CBOWCTBA METAJUIOB.
[Ipumenenue Mapranua, TEXHELUs,, PEHUS U UX COSAMHEHHU.

Keneszo, xobanbt, HUKeNb. HaxoxneHwe B mpHpoze, MPOMBIIUICHHOE ITONTy4YeHHE, XUMHYECKHE CBOMCTBA METAJUIOB.
[Npumenenue xene3a, KOOATbTa, HUKETS U MX COSIMHEHHUH.

[TnatiHoBBIE MeTayuTBl. OOIIIast XapaKTepPUCTHKA COSANHEHUH IUTaTHHOBBIX METAJIOB, X KOMILIEKCHBIE COCTMHEHHS.
Menpb, cepebpo, 3071010, peHTreHnil. HaxoxneHne B mpHpoze, IMOJMyYeHHE METaUIOB M WX XWMHYECKHE CBOWCTBA.
OKcHIpl, TUAPOKCUIBI, TATOTCHHIBI META/UIOB: MONYYEHHE, KUCIOTHO-OCHOBHBIE CBOMCTBA, ruapoiu3. KomrmiekcHble
COCIMHEHHS] METAJUIOB, XUMHYECKasi CBsI3b B HUX. [ [puMeHeHre Meti, cepedpa, 30510Ta U MX COSIMHEHHUH.

[usk, kamvuid, pryTh. [IpHposHEIE MCTOYHHKY, MPOMBIIUIEHHOS MOMyYEHHE METAUIOB M MX XUMHYECKHE CBOWCTBA.
[TprmeHeHre IMHKA 1 ero coeuaeHNH. O TOKCHIHOCTH HEOPTaHUYECKHX BEIICCTB.

JIeKIOHHbIE 3aHATUS 6

JlabopaTopHbIe 3aHATHS 12

Breayauropnast (caMocTosiTeNIbHAs) paboTa 00yJaroImuXCst 5
IIpome:kyTOUYHAsI aTTECTAIUS: DK3aMEH 12
Bcero yacos 147




3. YCJIOBUSA PEAJIM3ALIMU JUCIUITTJIMHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY O0ece4eHH 0

Peanuzanus mporpaMMbl JUCHUIUIMHBL TPEOYeT HATHUYUS y4eOHOTO KaOuHeTa.
OO6opynoBanue y4eOHOTro KaOuHeTa: y4eOHbIE CTOJBI, CTYJIbSI, MEJIOBast TOCKA.
TexHuueckue cpencTBa 0Oy4eHUs: MEPeHOCHAs MPEe3eHTAIlMOHHAs TEXHUKA (KOMITBIOTEP

C 1ocTyroM B MIHTepHET, mPOEKTOp, IKPaH).

XapakTepUCTUKHU MPOTPAMMHOI0 00ECIICUCHUS

Ne HaunmenoBanune PexBusuthl orosopa KonnuectBo Cpox okoHYaHHS
n/n MIPOrPaMMHOTO MPOAYKTA MIOCTAaBKH JMLICH3UH JICWCTBHS JINIICH3UH
KonTpakT Ne 62-
1 | OC WINDOWS 642A/2013 ot HEOTPaHHYEHHO OeccpodHo
02.12.2013
2 [Taker oQUCHBIX mpOTrpaMMm KonTpaxt Ne 28- HEOTrPaHHUYEHHO 12 mecsirieB
Microsoft Office 355A/2020 ot (exerosHoe NpOJIeHNE
B cocrage: 26.05.2020 MOJMHUCKH C TIPaBOM
® Word nepexoja Ha
@® Excel O0OHOBIEHHYIO BEPCHIO
@ Power Point MpOJLyKTa)
@ Outlook
@® OneNote
@ Access
@ Publisher
@ InfoPath

3.2. UudopmanuonHoe odecrieyeHmne

NudopmanmonHoe oOecrieueHne OOyUYEHHUSI COJIEPKUT TepedeHb pPEKOMEHIYEeMBIX

y‘Ie6HBIX W3JIaHUI OCHOBHOM U JOIOJHUTEIIHFHOM JINTCPATYPHI.

1.

OcHoBHasi IMTEepaTypa

I'munka, H. JI. O6mast xumust B 2 T. Tom 1 : yaeOHUK m71s1 cpeHETo TPO(PECCHOHATEHOTO
oOpaszoBanus / H. JI. I'nmunka ; mox penakuueit B. A. ITonkosa, A. B. babkoa. — 20-e
u3a., nepepad. m gon. — MockBa : M3garensctBo IOpaiit, 2020. — 353 c. —
(ITpoceccuonanbnoe obpazoBanue). — ISBN 978-5-9916-9672-2. — Teker
anektponnbii // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/451238

I'munka, H. JI. OGmmast xumust B 2 T. Tom 2 : yueOHUK AJis CpeiHero mpohecCuoHaIbHOTO
obpazosanus / H. JI. 'nunka ; mox penakuueir B. A. [lonkosa, A. B. babkoa. — 20-¢
u3l., nepepab. u gon. — Mocksa : WzmatensctBo IFOpaiit, 2020. — 383 c. —
(ITlpodeccuonanbuoe ob6pazoBanue). — ISBN 978-5-9916-9670-8. — Tekcr
anexTpoHHbIH / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451563

['munka, H. JI. OOmas xumus. 3aaun U yIpaxxHEHUs : y4eOHO-TIPaKTUIeCKoe Tocodune
JuI cpenHero npodeccuonanbHoro oopasosanus / H. JI. I'muuka ; moja penaxmueii B. A.
[TonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : U3narensctBo FOpaiit, 2020. — 236
c. — (Ilpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-09475-6. — Texkcr
anektponnbii // DBC WOpaiit [caiit]. — URL: https://urait.ru/bcode/451239

OO6mas xumus. Ilpaktukym : yuyeOHOe mocoOHe ajsi CpeAaHero MnpodecCHOHAILHOTO
obpazosanus / H. JI. I'munaka ; mox pempakuuein B. A. IlonkoBa, A. B. babkosa, O. B.
HecrepoBoit. — MockBa : MHWsparensctBo IOpaiit, 2019. — 248 c. —
(ITlpodeccuonanbuoe ob6pazoBanue). — ISBN 978-5-534-09180-9. — Tekcr
anexTpoHHbIl / DBC FOpait [caiit]. — URL: https://urait.ru/bcode/427370



JlomoJiHuTeIbHAS JIUTEpPaTypa
CyBopos, A. B. O6mas u Heopranndeckast Xumus B 2 T. Tom 1 : yueOHUK sl cCpeTHETO
npodeccuonangbHoro obpaszoBanus / A. B. Cysopos, A. b. Hukonbckuii. — 6-e¢ u3f.,
WUCIIp. © JIOIL MockBa WM3patensctBo  FOpaiit, 2020. 343 c.
(ITpoeccronansHoe  0Opa3zoBaHue). ISBN 978-5-534-08659-1. Teker
anextponnbii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/452622
CyBopos, A. B. O0mias u Heopranudeckas XuMus B 2 T. ToM 2 : y4eOHUK Ui CpeTHETOo
npodeccuonansHoro obpaszosanus / A. B. CyBopos, A. b. Hukonbckuii. — 6-e u3m.,
ucop. M JIOM. Mocksa WznatensctBo  FOpaiit, 2020. 378 c.
(ITpodeccronanbHoe 00pa3oBaHuE). ISBN 978-5-534-02182-0. Teker
anektponHbii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/452623
CyBopoB, A. B. OO0mas u Heopranmdeckas xumusa. Bompocwsl u 3amaun : yueOHOe
nocobue 11t By30B / A. B. CyBopos, A. b. Hukonbckuif. — 2-e u3a., ucnp. 1 oM. —
Mocksa : UznatensctBo FOpaiit, 2020. — 310 ¢. — (Bricmee oOpa3zoBanne). — ISBN
978-5-534-07902-9. Texct : osmektponnblii // OBC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/455150
Huxonbsckuii, A. b. Xumus : yueOHUK U NPAKTUKYM JUIsI CPEAHEr0 MPO(heCcCHOHATBLHOTO
obpazoBanust / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u jgom. —
Mockga : U3natenbctBo FOpaiit, 2020. — 507 ¢. — (IIpodeccuonansHoe oOpa3oBaHue).
— ISBN 978-5-534-01209-5. — Texkcr : anexrponnsiit // OBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/452591

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

Kontponis u

OLIEHKA

pe3yJbTaTOB  OCBOCHHS

NUCHUILIAHEI

OCYHICCTBIIACTCA

[IPENOJABATENIEM B IIPOLIECCE IPOBEIEHUsS YCTHOIO M IMCBMEHHOI'O OIIPOCa, TECTUPOBAHUS,
JEMOHCTpPAllUd YMEHUI M HaBBIKOB IPU BBINOJHEHHM IPAKTUYECKUX paboOT, a TaKxke
BBINOJIHEHUS 00Yy4aIOLIMMUCS MHAMBUAYAIBHBIX 3a/1aHUI U CUTYyallMOHHBIX 3aj1ay.

Pesynbratel 00yueHUS pacKpbIBAIOTCS 4Y€pe3 YCBOEHHBIE 3HAHHUS U NPUOOpPETECHHbIE

YMEHHS U HaBBbIKH,
KOMIIETEHIIUH.

HanpaBlIeHHble Ha (OpMHUpPOBaHME OOIUX U NPO(PECCHOHATBHBIX

PesysbTaTnl 00y4eHust

Kpurepun ouenkn

®opMbI M METO/IbI KOHTPOJISA U
OLIEHKHU Pe3yJIbTATOB 00yUeHHsI

peakuui u paBHOBECHBIE
KOHLICHTPAINH BEIECTB;
UCTIONB30BaTh OCHOBHBIE
XMMHUYECKHE 3aKOHBI,
TEPMOJMHAMUIECKHUE
CIpaBOYHBIE  JaHHBIE  JUIs
pemieHusT  MpoQecCHOHAIBHBIX
3aj1ad;

MIPOTHO3UPOBATH BIIUAHUC
pa3muyHBIX  (pakTOpoB  Ha
paBHOBECHE B  XHMHYECKHX
peaKnusix;

UCTIONB30BaTh  J1a0OPATOPHYIO
HOCYly ¥ 000pyI0BaHKE;
HaXOJUTh MOJIEKYJISIPHYIO
(dbopMmyIy BeIeCTBa;

IIPUMCHATH Ha ITPAKTUKE

VmMmeer OIICHUBATh COOTBETCTBHE
METOAMKM  3aJadaM  aHaiuW3a 110
JMana3oHy W3MepseMbIX 3HauYeHHH |
TOYHOCTH.

YMeeT MpOBOAUTH aHAIM3 CUTYalUd U
BBIOHpATh ONTUMAJILHEIE METO/IbI
CHHTE3a

OO6magaeTr HaBBIKAMHU TIOATOTABJIMBATH
peareHThl, MaTepuanbl U PacTBOPHI,
HEOOXOAMMBIE I aHAIN3a

Brnaneer HaBbIKaMu OOCTY)XHBaHUS U
IKCILTyaTAIH 11a60paTOPHOTO
obopynoBaHus
Ob6nagaer HaBBIKAMU
KaueCTBEHHOT0 M  KOJHUYECTBEHHOTO
aHam3a HEOPTraHUYECKUX u
OPraHUYECKUX BCIICCTB XMMHUUYCCKHMU M

MMpOBEACHUA

Ymenus:

BBINIOJTHSTh OCHOBHBIC | JleMOHCTpUpyeT HaBBIKM paboThl ¢ | DkcmepTHoe — HaOdOICHHE |
XUMHYECKHE ornepanud, | XUMUYECKUMHU BEILIECTBAMH U | oueHuBaHHe BBITIOJTHCHHS
OIIpEeNesITh o0opynoBaHuEM c coOuroieHreM | 1abopaTOpHBIX U padoT.
TEepMOTMHAMHYCCKUEC OTpacieBbIX HOPM H 3Kojoruueckod | Tekyumii koHTponb B dopme
XapaKTePUCTUKH ~ XHMHYECKUX | 6e30macHOCTH 3aIUTHI TA0OPATOPHBIX PaboT




mpaBmia Oe30macHoil paboTHI B
XUMHUYECKOH JIab0opaTopuH;

NPUMEHATh OCHOBHBIC 3aKOHBI
XAMHU U1 pelIeHHs 3a/1ad B

obmactn  mpodeccHoHaTbHON
JeATEIBHOCTH;
IIPOBOAUTH KAa4YE€CTBCHHBIC

p€akiuuu Ha HCOPraHUYCCKUC
BCIICCTBA U HOHBI, OTACIBHBIC

KJIacChI OpraHUYeCKHX
COEIUHECHHIA;
COCTaBJIATh ypaBHEHHS

peaxiuii, MpPOBOAUTH PaCUETh
10 XUMHYECKUM (opmysam u
YpaBHEHHSAM PEaKLU;

(U3UKO-XMMHUYECKUMU METOJaMH.
O6mnamaer HaBBIKAMU MIPOBEICHUS
METPOIIOTHIECKOM 00paboTku
pE3yIBTATOB aHATU30B.

OOnajgaer HaBbIKaMH IUIAHUPOBATbh U
OpPraHM30BBIBATH Pa0OTY B COOTBETCTBUU
co CTaHJIapTaMu NPENIPUATHA,
MEXIYHApPOIHBIMU CcTaHJapTaMu u
OpyTUM TpeOOBAHUSAMI.

COCTaBJIATH AJIEKTPOHHO-
HMOHHBII 0allaHC OKHCIIUTEIbLHO-

BOCCTaHOBHTEIIBHBIX

IIPOIIECCOB;

3HaHua:

BBITIOJTHATE ocHoBHbIe | CocOOCH OpraHu30BaTh Oc30MacHbIe | DKCIEPTHOS  HAOMIOACHHE U
XUMHUYCCKHUEC onepaum/l, yCJ'IOBI/ISI HpOHeCCOB nu HpOHSBO}]CTBa OLICHHUBAHHUC BBITIOJTHCHU L
OTIpeNIeNATh Cmocoben aHAM3UPOBATh | Ja0OpPaTOpHBIX paboT, YCTHHIN
TEPMOJINHAMHYECCKIE MIPOU3BOJICTBEHHYIO JIESITETPHOCTD | ONPOC, MHUCHMEHHBI OMIpoC B
XapaKTCPUCTHKH XUMHYECKUX | TabopaTopuu u OILICHUBATH | (hopMe KOHTPOIHHOM pabOoTEHI.
peaxiwii " PaBHOBECHBIC | SKOHOMHUYECKYIO 3¢ PEKTUBHOCTD

KOHIICHTPAITUH BEIICCTB; paboTHL.

UCIIONIb30BaTh
XUMHYCCKHUEC
TEPMOJINHAMHUYECCKUEC
CIpaBOYHBIC  JaHHBIC I
pemreHuss  npohecCHOHAIBHBIX
3aj1ad;

NPOTHO3UPOBATh BJIMSIHUC
pa3nuuHBIX  (aKTOpOB  Ha
paBHOBECHE B  XHMHYECKUX
peaxkuusx;

HCIIOJIb30BaTh  JTAOOPATOPHYIO
oCcyy 1 000pyIOBaHMUE;
HaxOAUTh MOJIEKYJIAPHYIO
(opMyITy BelecTBa;

HPUMCHSTD Ha  [paKTHKe
npaBuiia 0e30macHoil paboTHI B
XMMHUUECKOI1 1abopaTopuy;
MPUMEHATL OCHOBHBIC 3aKOHBI
XUMHUU JId pEIICHUs 3aaa4d B

OCHOBHBIE
3aKOHBI,

obmactt  mpodeccrnoHaTEHON
JeATeIbHOCTH;
TIPOBO/IUTH KayeCTBEHHbIC

peaknuu Ha HCOPraHUYCCKHUC
BCOICCTBA M HOHBI, OTACJIBHBIC

KJIacChl OPraHUYECKUX
COCIMHEHU;
COCTaBJIATh YpaBHEHMUS

peaknuif, MPOBOIUTH PaCUETHI
0 XuMHYECKUM (opmysnam u
YPaBHEHUSIM PEaKIny;
COCTaBIIATh 3JIEKTPOHHO-
WOHHBIA 0anaHC OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX
IIPOLIECCOB.

Baanenusi:




TEOPETUICCKNUMHU MCTOaaMH
OIMMCaHuA CTPOCHUA U CBOMCTB
IPOCTBIX U CIIOKHBIX

JleMOHCTpHpYET  HaBBIKM  BIAJCHUS
TEOPETHUECKUMH METOJIaMH  ONHCaHHSA
CTpOEHHS ¥ CBOWHCTB MPOCTBIX U

OkcrieptHOe  HaOMIONEHWE U
OLICHUBAHNE BBITIOJTHEHHS
mabopaTOPHEIX U padoT.

BEIIECTB Ha OCHOBE | CIIOKHBIX Texkymuii KoHTpodb B Qopme
9JIEKTPOHHOTO ~ CTPOEHHMsS MX | BEIIECTB Ha OCHOBE JJIEKTPOHHOTO | 3alIMTHI JaOOPaTOPHBIX paboT
aTOMOB M  TMOJOXEHUS B | CTPOEHHsS UX aTOMOB U mojoxeHus B | IIpoMmexyTouynas arTecTanus B
NEPUOJNYECKON NIEPUOJUYECKON ¢dopme 3x3ameHa

cucreme XUMHUYECKUX | CUCTEME XMMHMUYECKHX 3JIEMEHTOB;

JJIEMEHTOB; JleMOHCTpHpYET BIAaJEHHE OCHOBHBIMH

OCHOBHBIMHM HaBBIKAMH paOOTHI | HaBBIKAMH  pabOTBI B  XHUMHYECKOH

B XUMHYECKOH J1a00paToOpuH; nmaboparopuu;

JKCHEPUMEHTAIBHBIMU JleMOHCTpUpYET  HaBBIKM  BIaJCHUS

METOaMuU OIpEJENICHUs | YKCIEPUMEHTAIbHBIMU METOAaMuU

HEKOTOPBIX ¢u3MKO- | onpeneneHUss  HEKOTOPHIX  (YHU3HKO-

XUMHUYECKHUX XUMHUYECKUX

CBONCTB HEOPraHUYECKUX | CBOWMCTB HEOPIaHMUYECKUX COCIUHECHUMN.

COEIMHEHUH.

4.1. OIIeHO'lHBIe MaTepUaJibl 1Jisl IPOBEIACHUS Telcymei/i KOHTPOJIA YCIIEBAEMOCTH

Bonpochl KOHTPOJILHOM padoThI

1.

2. Koumponvnas paboma Nol

1. Omnpenenurte MpOCTEHIITYIO U UCTUHHYIO (POPMYITY BELIECTBA, COAEPHKAILETO AIFOMUHUM,
39,8 wacc% Kamus U 32,7 yvac% kucnopona. CKOJIBKO MOJb cocTaBisitor 10 r 3Toro
COETUHEHMUSI.

2. Bopanslil pactBop ruapokcuna Hatpus mMaccoil 400 r u MaccoBoil kKoHUEHTpauuen 15%
MOJTHOCTBIO MOMIOTHA 22,4 1 yriekuciaoro raza (H.y.). HaliiuTe KonumdecTBO BEIIeCTB
(uucno Mouieit), coleprKalMxcss B KOHEYHOM pacTBope. Brrumciaure maccy MoJieKysbl
YTJIEKUCIIOTO rasa.

3. W3oOpasute rpaduueckure Gopmyiasl Moyiekyn ruapokcuna sxkenesa (II), kpemuHmeBoi
KHCIIOTBI M THApoKapOoHaTa HaTpus. Hanumure He MeHee Tpex peakiuii,
WLTIOCTPUPYIOMINX aMpOoTepHbIe CBOMCTBa okcuaa xpoma (I1).

4. a) Oxapaktepu3syiiTe KBaHTOBBIMHU YHCJIaMH BCE AJIEKTPOHBI aTOMa a30Ta.

0) Hanmmiute snektporHbie GopMyIibl aTOMOB XpoMma, oranecona — Og (Nel 18) u nona Fe™'.
B) Pagmyc kakoit yactunpl 6osbme: Na™ umu K'; S wnn S*; Cl unu Ca**? Otser o60cHyHTE.
r) OxapakrepusyiiTe BaJIeHTHbIE BO3MOXHOCTH atoma ¢ochopa. OObsAcCHHTE, MOYEMY €CTh
MosekyJibl PFs u PCls, a Het mosekysn NFs u NCls
3. Koumponvnas paboma Ne2
1. Tlo cnpaBouHbIM HaHHBIM ompenenute npu 298,15K koHcTaHTy paBHOBecHs mpoiiecca

SbCl+Cl <— SbCl

BbluncnuTe KOHCTaHTY paBHOBECUS IPU HEKOTOPOMl TemrepaType, €CiIu HM3BECTHO, YTO K
MOMEHTY HACTYIUICHHsl paBHOBecHs npopearupoBaino 80 % SbCl, a HauanbHBIE KOHIICHTPALMH
SbCl, Cl u SbCI paBHbI cooTBeTCTBEHHO 1 MOJIB/J, 2 MOJIB/T U 1,5 MOJB/I.

2. Bo3moxHO 11 camonpou3BoIbHOE TipoTekanue nporecca: BaOy + 1/2 Oy S Ba0, npu
298K u mpu 1000K; ecnu must Hero AH®95 = —75k]Ixk, AS®9s= —107 JIx/K? Tlpumure,
yto AH® 1 AS® He 3aBUCAT OT TEMIIEpaTypHI.

3. a) YKaxuTe KOJUYECTBO CBA3EH, 00pa30BaHHBIX MO JOHOPHO-AKIENITOPHOMY MEXaHU3MY
B nonax: PH,", PFs?

0) M3o0pasute cxeMy NepekpbiBaHHs opOuTaneld mpu oOpa30BaHUM CBSI3€H B MOJIEKYJe
XJIOPATEHA, UCXO/s U3 THOPUIHBIX IPECTABICHUN.
4. Hamumure ypaBHeHHs peakiuii. PaccTaBbre KOA(QHUIMEHTH METOJIOM ITOACTPOYHOTO

OasaHca:
1) Al +HNO3 (pas6.) ={



2) NO,+Baj
3) P+H,S0, (g =0

KoHIL.)

4) Cl,+CsOH={,

4. Komwmponvnas paboma No3

1. Cxonbko rpammoB NaOH crnemyet pactBoputh B 3 1 Boxbl, uToObl pH pactBopa cran
pasen 11,57

2. Koncranra auccommanmu HCIO npu 298 K paBma 5-10 °. BblumciuTe cTeneHsb
muccouumanuu 1 pH B 0,01 M pacTBOpe XJ1I0pHOBaTUCTON KUCIIOTHI.

3. Tlo cripaBOYHBIM aHHBIM ompeaenute npu 298,15 koHcTaHTy auccormanuu GocdopHoit
KHCJIOTHI 110 TPEThEH CTYIIEHU B BOJHOM pacTBOpE.

4. Kakoit o0bemM Boabl ¥ 350 M 25 % pacTBOpa a30THOM KHUCIOTHI (MIIOTHOCTH 1,15
I/MJT) Hy’)KHO CMEIIaTh, YTOOBI OIYUYHTD 6 yaccYo PACTBOP ATOM KUCIOTHI (TUIOTHOCTH 1,03
r/mit). Haiiiute MOJISIpHOCTD, MOJISLTBHOCTD U TUTP MOJyYE€HHOTO PacTBoOpa.

5. Koumpoavhas paboma Ned

1. HanmucaTh ypaBHEeHUsI peaklnii, TO3BOJISIOUINX OCYIIECTBUTH IIPEBPALLICHUS:
Na2B4O7—> H3BO3—> B203—> BC13—> H3BO3.
2. Hanucathb ypaBHEHHUS pEaKIIMil:
H202 + KMHO4 + H2S04 i NOz + HzO—’
AICI; + K;SO; + H,O — Si+ HF + HNO; —
3. BopoBogoponabl (O60OpaHbl): MOJyYE€HHE, CTPOCHHE MOJIEKYJ, XMMHYECKHE CBOWCTBa Ha
npuMepe aubopana.
4. Ckompko rpammoB RbBr cnemyer mo6aBute k 3 1 0,15 M pactBopa HuUTpaTa
muammuHcepeopa(l), comepxkariero n30BITOUHBIH aMMHAK B KOJIMYECTBE 1 MOJIB/J, JJIA Hadaja
BhINaeHus 6pomua cepedpa? KoHcTanTa yCTOMYMBOCTH KOMILUIEKCHOTO HOHa paBHa 1,8 <107, a
HPOM3BEIECHNE PACTBOPUMOCTH Gpomua cepedpa — 121074,
6. Kommponvnas paboma Ne5

1. Hamumure ypaBHEHUS peakUWid, MO3BOJIAIONIUX OCYUIECTBUTH IPEBpAIICHUS:
Al — Na[A1(OH)4]— AIC1; — A1(OH); — NaA1O..
2. Hanuiure ypaBHEHUS pEeaKIIUA:
le(SO4)3 + st g

Cr,¢

I8

Ni ¢
3. Ilepokcua HATpUs: TIOTYyYECHHE, IIEKTPOHHOE CTpoeHHEe aHnoHa (Metog MO), OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA, THPOJIN3.
4. BeruncnuTe MO CIPaBOYHBIM JaHHBIM KOHCTAHTY TUAPOJIM3a HOHA aMMOHHUS U onpenenuTs pH
u creneHb ruapoausa coau B 0,10 M pactsope NH,Br.
Kpurepun oueHKH KOHTPOJIbHBIX PadoT

Kaxnass koHTposdbHas paboTa BKIIOYACT IO YETHIPE 33JaHUS O MPOMICHHBIM TEMaM.

MakcumanbHas OIIeHKa 332 KaXKIyt0 KOHTPOJIBHYIO paboTy — 8 Gaios.
Onenka 3a7aHuii KOHTPOJbHOU paboThl Nel, paszmen 1:

Ne 3amanus 1 2 3 4 X

Ouenka, 6aimn 2 2 2 2 8
OreHka 3aaHui KOHTPOJIBHOM paboThl Ne2, paznen 1:

No 3amanus 1 2 3 4 x

Onenka, 6aimn 2 2 2 2 8
Orenka 3aaHuit KOHTPOJIBHOM paboThl Ne3, paznen 1:

No 3amanus 1 2 3 4 x

Ouenka, 6amn 2 2 2 2 8
Omnenka 3a7aHuil KOHTPOJIBHOU padoThl Ned, paszmen 2:

| Ne 3ayanus | 1 | 2 | 3 | 4 | X |
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| Orenka, Gamnr | 2 |2 |2 |2 E |
Orenka 3aaHuil KOHTPOJILHOM paboThl NeS, paznen 2:
Ne 3aganus 1 2 3 4 X
Ouenka, 6amn 2 2 2 2 8

C 1enpi0 KOHTPOJISI U TOATOTOBKH OOYYAIONIMXCS K M3YYCHUIO HOBOW TEMBI B Hadaje
KaX/I0T0 JIEKLIMOHHOTO 3aHATHS MPEToiaBaTesieM MPOBOJUTCS YCTHBIM ONMPOC IO BINOJIHEHHBIM
3aJJaHASM TPEIBIAYIICH TEMBI.

Kpurepun onenkn:

®  1PABUILHOCHL OTBETA 110 COAEP/KAHUIO 3aJ1aHUs (YUUTHIBAETCS KOJIMYECTBO U XapakKTep
OIMUOOK IPH OTBETE);

® noanoma WM 21youHa OTBeTa (YUUTHIBAECTCS KOJIMYECTBO YCBOCHHBIX (DAaKTOB, MOHATUH U
T.IL.);

® 0cOo3HaHHOCMb OTBETA (YUUTHIBAECTCS IOHUMAHUE M3JIaraeMOro MaTepuaa);

® Jjoeuka W3JIOKEHUS Marepuana (y4MTBIBA€TCS YMEHHE CTPOUTh  LEJIOCTHBIMH,
MOCJIeIOBATEIBHBIN paccKas, TPaMOTHO TIOJIh30BATHCS CIICUAIBHON TEPMUHOIOTHEH);

®  PayUOHANTLHOCMb WCIOJIb30BAHHBIX INPUEMOB U CIIOCOOOB pELIEHHS IOCTaBIEHHOU
y4eOHOH 3amaun (YYUTHIBA€TCS YMEHHE HCIIOJIb30BaTh HamboJee MpPOrpecCUBHBIC H
3¢ peKTUBHBIC CITOCOOBI TIOCTHKEHUS 1IEITH ),

® cgoegpemMeHHOCMb W 9¢hdhekmusHocmy  UCHOJB30BAHUS HAIJBIIHBIX TMOCOOMH U
TEXHUUYECKUX CPEACTB MpPHU OTBETE (YUUTHIBAETCS CIOCOOHOCTH I'PaMOTHO M C MOJIb30M
IPUMEHSATh HATJISAHOCTD U IEMOHCTPALIMOHHBIN OIBIT IIPU YCTHOM OTBETE);

® HCIMOJIb30BaHUE JOMOJHUTEIHLHOIO MaTEPHUAa;

® PAMOHAIBHOCTH WCIIOJF30BAHMS BPEMEHH, OTBEJICHHOTO Ha 3alaHue (He omolpsercs
3aTSHYTOCTh YCTHOI'O OTBETa BO BPEMEHH, C YUYETOM HHJIUBUAYAIBHBIX OCOOCHHOCTEH
00yJaronuxcsi).

MakcumanbHOe KOJIMYECTBO OaJIOB BBICTABISETCS, €CIIU 00y4atOLIUiics:

® TI0JHO M apTyMEHTHUPOBAHO OTBEYAET 110 COACPIKAHUIO 3a/1aHUS;

e OOHapy>XMBaeT MOHUMAHHE MaTepUaa, MOKET 000CHOBATh CBOU CY)KJCHHS, IPUMECHUTH
3HAHUS Ha MPAKTUKE, IPUBECTH HEOOXOMMBbIE MIPUMEPHI HE TOJBKO MO YYeOHUKY, HO U
CaMOCTOSITEITFHO COCTaBIICHHBIE;

e y3jaraeT MaTepual MOoCJIeJOBaTEIbHO U PABUIIBHO.

[TonmoBHHA OT MaKCHMAaJIbHOTO KOJMUYECTBA OAJIOB BBICTABIIACTCS, €CIIM 00yYarOIIUNCS:

® y3jaraeT MaTepuall HENOJHO M JIOMYCKAaeT HETOYHOCTH B OIPEICIICHUH TOHITHH WIIH
(bopMyIMpOBKE MPABUI;

® HE yMeeT I0CTaTOYHO ITyOOKO M JJOKa3aTelIbHO 00OCHOBATH CBOM CY)KIICHHS M MPUBECTU
CBOU IIPUMEPBHI;

e y3jaraeT MaTepuall HeloCAe0BaTeIbHO U JOITyCKAeT OLIMOKH.

Houp GannoB BeIcTaBisieTcs, eciau oOydarouuiicss oOHapyKMBaeT HE3HAHHWE OTBETa Ha
COOTBETCTBYIOLIEE 3aJlaHHe, JOIMYyCKaeT OMMOKM B (HOPMYJIUPOBKE OIpPEACIICHUN MU IMpaBuI,
HCKa)XAIOIIMEe WX CMBICT, OECHOpsIOYHO M HEYBEpEeHHO wu3yaraeT Martepuan. Homb OamioB
OTMEYaeT TaKhe HEIOCTATKH B IOATOTOBKE OOYYaOLIErocsi, KOTOPbIE SBISIOTCS CEPbE3HBIM
MPEMSATCTBHEM K YCIIEITHOMY OBJIaJICHHIO IMTOCIEAYIONINM MaTePHAIOM.

4.2. OueHoYHbIE MaTepuaJIbl IJI POBeJAeHUs IPOMEKYTOYHON aTTecTalum
4.2.1 OneHuBaHHe 00yYaKOIIErocs HA DK3aMeHe
OneHka 3K3aMeHa TpeOoBanus K 3HAHUAM

«OMAUYHON OmueHKa «OTIMYHO» BBICTABILIETCSI OOYHAIOIEMYCs, €CIM OH IIyOOKO M IMOJIHOCTBIO
YCBOMJI MaTe€pHaJl; HCUEPIIBIBAIOLIE, TOCIECOBATENbHO, YETKO U JIOTHUECKH CTPOITHO €ro
M3JaraeT; yMeeT TECHO YBS3bIBATH TEOPHIO C TNPAKTUKOH; CBOOOIHO CIPABISIETCS C
3aJjadaMy, BONpPOCAMH W JPYTUMHM BHAAMH NPUMEHEHUS 3HAHWH, TIpUYEM HE
3aTpyAHSAETCS C OTBETOM IIPHU BUJOU3MEHEHHH 33JaHU; HCIOIb3y€ET B OTBETE MaTEpUal
W3 Pa3IMYHBIX JIMTEPATYPHBIX HCTOYHWKOB; IPABMIEHO OOOCHOBBIBACT NPHHSITOE
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pemeHue; BJIAACCT PAZHOCTOPOHHUMU  HaBbIKAMU W NIPUEMAMU  BBIIIOJTHCHUSA
MPAKTUYCCKUX 3a/4a4.

«xopouio)

O1eHKa «XOpPOII0» BEICTABISIETCS OOYYAOMIEMYCsl, €CIIH OH TBEPIO 3HAET MaTepHUall;
rPaMOTHO M TIO CYIIECTBY HM3JaraeT €ro, He JOMyCKasl CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIMPOC; MPABWIBHO MPUMEHSET TEOPETUUYECKUE TOJIOKEHUS MPHU PEIICHUH
MMPAKTHIECKUX BOIPOCOB U 3a/1a4; BiIajeeT HeOOXOANMBIMI HAaBBIKAMH M IPUEMaMH HX
BBITIOJIHEHUS, a TaKXKe HMMEET [OCTATOYHO IIOJHOE TMPEACTaBICHUE O 3HAYUMOCTH
3HAHMU 10 JUCLUILIMHE.

«ydoeﬂemeopumeﬂbno»

O1eHKa «yJOBJICTBOPUTEIBHOY» BBICTABISIETCSl 00y4aloeMycsi, €ClI OH UMEeT 3HaHUS
TOJBKO OCHOBHOT'O MaTepHaja, HO HE YCBOMJI €ro JieTajiei; JOMycKaeT HETOYHOCTH,
HEI0CTaTOYHO IIpaBUIIbHBIE (hopMyJIUpOBKH, HapyIeHHUS JIOTHYECKOM
MMOCIENOBATEIBHOCTH B W3J0KEHWH INPOrPaMMHOTIO  MAaT€pHana; HCIBITHIBAET
CJIOKHOCTH TIPH BBINOJIHEHWH TIPAKTHUECKUX PAOOT M 3aTPYAHSCTCS CBA3ATh TCOPHUIO
BOIPOCA C IPAKTHKOM.

«HeyOOeJlem 60pUMEIIbHO
»

OI.[CHKa «CHCYOOBJICTBOPUTECIILHO» BBICTABJISACTCS o6yqa10u1eMyc;1, KOTOpLIﬁ HC 3HACT
3HAYUTEIIFHON YacTH MaTe€puaga; HEYBEPEHHO OTBEYACT; MOOITYCKA€T CEPLE3HBIC
OH_II/I6KI/I; HC MMCCT Hpe)ICTaBJ'[eHI/Iﬁ 10 MCTOJHMKEC BBINTOJTHCHUSA HpaKTquCKOﬁ pa60T1)1.
Kak IIpaBuJIO, OLCHKA «HCYAOBJICTBOPUTCIBHO» CTABUTCSA O6y‘IaIOH.[I/IMC$[, KOTOPBIC HE

MOTYT TPOJIOJDKHATE 00ydeHne 0e3 JOTOTHUTENBHBIX 3aHATHI 10 TAaHHOW JUCIUTUINHE.

4.3.2 Bonipochl K 3K3aMeHY JI IPOMEKYTOYHOM aTTecTauuu
1) YcTaHoBUTE COOTBETCTBUE MEXIY UCXOAHBIMH BELIECTBAMH U MIPOAYKTAMH PEaKIUN

I/ICXO,Z[HLIG BCIIICCTBA HpO,Z[yKTBI pe€akunu
A. Na,O u H,O 1. NaOH
b.Nau Hzo 2. Nast4 158 Hzo

B. NaOH u H,SO4(p-p) 3. NaOH u H,

4. Na2$O4 u H2
5. NaHSO,
6. Nast3 nu Hzo

OTBeT A b B
1 3 2

2) YcTaHOBHUTE COOTBETCTBHE MEXIY CXEMOW peakuuu M (GopMyJol HeIOCTaIolero B Hel

BemiecTBa
Hcxonabie BemecTBa BemtecTBo
A Ag+HNOsuom > AgNO; + H:0 + .. I NO:
b Ca+ HNOsgus) = Ca(NOy), + H,O + ... 2 NO
B Cu+ HNO3(p336) — CU(NO3)2 + HzO + ... 3 N205
4 NH4NO;
A b B
1 4 2

3) Vkaxxure BeIiecTBo,

1. nepmaHraHat Kajaus
2. cepoBOAOPO.

3. cynbdua HaTpUs

4. xsopua HaTpus
Orser 1

KOTOpOE B 1a6OPaTOpUH MOKET OBITh UCIIOIH30BAHO KAK OKHCIUTEIb
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4) Vxkaxure BCIICCTBO, KOTOpPOC B J'Ia60paTOpI/II/I MOJKET OBITh HCIIOJB30BAHO KakK
BOCCTaAaHOBUTCIIb

1. muxpomMar HaTpus
2. HOOU[ Kallnusg

3. cepHas KHCIIOTa
4. ¢propun HaTpUs
Orser: 2

5) BeiOepuTe nBa BEmIECTBa, KOTOPBIE HE MPOSBISIFOT BOCCTAHOBHTEIBHBIC CBOMCTBA B BOJHBIX
pacTBopax

1) mepokcu Bogopoia

2) HUTPUT HATPUS

3) HUTpAT Kaaus

4) cynbpUT Kaaus

5) cynpbu xkanus

6) cynbdar kanus

Ortser 36

6) BriGepuTte nBa BemecTBa, KOTOPHIE OTHOCST K TUITHYHBIM OKUCITUTEISIM
1) mepmaHraHat Kanus

2) cynwdar xeneza(ll)

3) TuapOKCHUT HATPUS

4) a30THasI KUCJIOTA

5) coysiHast KUCI0Ta

Ortger 14

7) U3 mpencTaBieHHbIX COSMHEHUN BEIOCPUTE CUITLHOE OCHOBAHUE

1). Ca(OH),
2). Fe(OH);,
3) HzTe

4). HBrO
OrtBer 1

8) 13 npeacTaBieHHbIX COETMHEHUI BBIOEPUTE CHIIBHYIO KUCITIOTY

1. H.Te
2. HBrO
3. HCIO,
4. NaOH
OtBet 3

9) BriGepuTte nBa BemiecTBa, KOTOPHIE OTHOCST K TUITHYHBIM OKUCIIUTEIISIM
1) muxpomar kamus

2) cynbdat 1uHKa

3) TuapOKCHUT HATPUS

4) a30THas KUCJIOTA

5) TUIaBUKOBas KUCIIOTA

Ortger 14

10) Beibepute nBa BemecTBa, KOTOPHIE OTHOCIT K THITUYHBIM BOCCTAHOBHUTEIISIM
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1) noama Kanus

2) cepoBOIOPOT

3) ruapoxcun 6apus
4) cepHas KHCJIOTa
5) xJopHasi KUCI0Ta
Oter 12

11) Hanummre popmyasl 4eThlpex KUCIOPOACOAEPKAIIUX KUCIOT XJIOpa, IPUBEIUTE HAa3BaHUS
ATUX COEAUHEHUI

HCIO - xmopnoBaructas kucinora, HCIO, — xmopucras kucnora, HCIO; — xmopHoBaTas
kucnota, HClIO, — xmopHast kuciora

12) Hanummre (opMyiibl HaTPUEBBIX COJIEH YeThIpeX KHCIOPOJCOACPKAIMX KHCIOT XJIOpa,
MIPUBEANTE HA3BAHUS ITUX COCTUHEHUH.

NaClO — runoxnoput Hatpusi, NaClO, — xnopucras kuciora, NaClO; — xjopHoBaTtas KHCIOTa,
NaClO4 — xy1opHas Kucaora

13) Hammmmure ¢popmynbl KUCIoTh (hochopa B CTETIEHH OKUCIICHHS +1 U ee cpeHel HaTpueBou
conu. HazoBuTe naHHBIE COEAUHEHMUS.
H;PO; — dochoproBarucras kuciora, NaH,PO, — runodochur Hatpus.

14) Hanumure dopmysbl KUCIOTHI (pocdopa B CTENIEHU OKUCIECHUS +3 U ee cpeHel HaTpueBOu
conu. Ha3oBuTe naHHbIE COEUHEHMS.
H;POs — dochopuctas kucnora, Na,HPOs — runodocput Harpus.

15) Hanumure dopmynsl Tpex kuciot ¢gochopa B cTeneHu okuciaeHus +5. HaszoBure naHHble
COEIUHEHMUS.

HPO; — metadocdopnas kucnora, H;PO, — oprodocdopnas kucnora, HsP,O; — mupodochopnas
KHCJIO0Ta

16) PaccuunTaiite maccy kapOoHara HaTpus, HeoOXxonumyro s npurotosieHus 500 mun 14%
pacTBopa (IWIOTHOCTH pacTBOpa 1,14631/cM’).
m(Na,CO3) =500 * 1,1463 * 0,14 = 80,24 r

17) PaccumraiiTe Maccy XJIOpuAa KaJbLus, KOTOpPbIM cozepxwurcs B 20 Mi pacTBOpa C
KOHIeHTpauuei 1,5 Mob/I.
m(CaCly)=1,5*0,02*111=3,33r

18) Paccuuraiite maccy xiopuga Oapusi, KoTopwlidi comepxurcs B 300 mi pactBopa c
koHUeHTpauuei 0,1 Moib/1.
m(BaCl,) =0,1 *0,3 * 208 =6,24 r

19) PaccuuTaiite Maccy cyibdara HaTpus, HeoOxoaumyro ais npurorosieHus 0,15 n 12%
pacTBopa (IWIOTHOCTB pacTBOpa 1,1244r/cM?).
m(Na,SO,) =150 * 1,1244 * 0,12 =20,24r

20) Heo6xonumo npurotoButh 500 M1 pacTBOpa ruIpoKcuaa HaTpus ¢ KoHueHTpaueit 0,01 H.
Paccuuraiite Mmaccy ruipokcuia HaTpus, KOTOPYIO HEOOXOIUMO B3ATh.
m (NaOH) =0,5*0.01 *40=0,2r
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21) CocraBbTe  (QopMyldy  KOMIUIGKCHOTO  COCAMHEHHS 1O  HAa3BAaHUIO:  HHUTpAT
terpaammuamenu(ll), TerpakapoonumHukenb(0). YKakXuTe THUN KOMITIEKCHOTO COCIMHEHUS
(KaTUOHHBIN, AHUOHHBIN, HEUTPATBHBII).

[Cu(NH3)4](NOs), — katnonnsiit komruiekc, Ni(CO)s — HEHTpaIbHBIN KOMITIIEKC

22) CocraBpTe (hOopMylly KOMIUIEKCHOTO COCIMHEHHs IO Ha3zBaHHWIo: rekcanuanodeppat(ll)
Kamusi, TpuxioporpuakBakooansT(Ill). Ykaxure TUII KOMIUIEKCHOTO COeNMHEHUs (KaTHOHHBIH,
AQHUOHHBIM, HEHTPATBHBIN).

K4[Fe(CN)s] — anmonnsiit komreke, Co(H,O);Cl; — HeliTpanbHbIi KOMILIIEKC

23) Hanummure ypaBHEHMs pEakIUi, MPOUCXOAALIMX MpU J0OABIEHUH B PACTBOP HUTpaTa
xpoma(Ill) pacTBopa ruapokcuaa Kanus.

Cr(NOs); + 3KOH = Cr(OH); + 3KNOs

Cr(OH); + 3KOH = K;[Cr(OH)s]

24) Hanumure ypaBHEHHE peakUuil, Mpoucxonsdiell mpu no0aBiIeHUM H30BITKa pacTBopa
[IMaHKUJa KaJus K pacTBopy cynbdara sxeneza(ll).
6KCN + FeSO4 = K4[Fe(CN)s] + K>SO,

25) Hanumure ypaBHEHHE peakUuil, Mpoucxonsdiell mnpu no0aBiIeHUM H30BITKA pacTBopa
aMMHMaka K pactBopy cyibgpata meau(ll).
4NH3 + CUSO4 = [CUO\IH3)4]SO4

26) 3amana cieayromnas cxema peaKkiuu

FG(OH)z + NaClO3 + HzSO4 — Fez(SO4)3 + NaCl + HQO

W3 npennoxkeHHoro nepeyHs BeiOepuTe BemectBa X U Y. BemectBo X sSBsSETCS OKUCIUTEIEM B
JAHHOW peaKkuuu, a Y — BOCCTAHOBUTEJIEM.

1) XJIOpaT HaTpus

2) runpokcun xenesza(ll)
3) cynbdat xene3a(Ill)
4) cepHas KucjaoTa

5) XJIOpHUJT HATPUS

OtBer X —-1,Y -2

27) 33)18.Ha cicayromasa cxeMa pCakiun

H3P03 + KIO3 + X — Y + Iz + KzSO4 + HzO

) OPpCAJIOKCHHOTO MECPCUHSA BBI6epI/IT€ BemecTBa X 1 Y.

1)  PH:
2)  K.SO;
3)  H;PO,
4)  H.SO.
5)  KI

OrBer X—-4,Y-3

28) YcraHOBHUTE COOTBETCTBUE MEXY pearupyroliMMU BEUIECTBAMHU M MapraHelCcoAepKallum
MIPOJTYKTOM PEAKLINHU:

PEATMPYIOLIWE BEILIECTBA MAPT AHELICOJIEP)KAILINIA
IMPOAYKT PEAKIIMN
A) Nal + KM1’104 + HQSO4—> 1) MnO
B) K,S+KMnO,+ H,0 — 2)  MnSO;
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B) KzSO3 + Kle’lO4 + H20—> 3) Ml’lOz

4) Kle’lO4
5)  Mn(OH),
A b B
OTtBeT 2 3 3

29) YcraHOBUTE COOTBETCTBUE MEX]Yy PEarupyroIIUMH BEIIECTBAMH W MapraHelCcoAepKaluM
MIPOJIYKTOM PEAKLIUU:

PEATUPYIOINE BEI[ECTBA MAPTAHEIICOJIEPYK AT
[MPOAYKT PEAKIIN
A)  KNO,+KMnO, + HCl— 1)  MnCl,
b) KNO,+ KMnO4+ KOH— 2)  MnCl,
B) KN02 + KM1’104 + H20—> 3) Ml’lOz
4) KzMnO4
5)  Mn(OH),

3anumuTe B TA0IHIY BRIOPaHHBIE IIU(PHI O] COOTBETCTBYIONTUMHU OYKBAMH.
OtBeT: A b B
1 4 B3

30) IIpu geiicTBuM pa3z0aBIeHHON CEpHOI KUCIOTHI HA MEb

1) nomyuaercs cyiabpaT MeIU U BOJOPO.L

2) BBIJEIISAETCS] CEPHUCTBIN ra3 u oopasyercs cyib(ar Menu 1 Boja
3) peakuus HE HIIET

4) obpazyertcs cynabhaT MU U BBIICISAETCS CEPOBOIOPO]

OtBet 3

31) VkaxuTe COeIUHEHHE a30Ta X, KOTOpPOC ABJIACTCA KOHCUYHBIM IIPOAYKTOM cneﬂylomeﬁ

KOH KMnO, +H,S0
204 > A e T =

LENOYKH XMMHUYECKHUX IIPEBPAICHUN:
Bapuanrts! oTBeTa:

1.NO

2.NO,

3. KNO,

4. KNO;

OtBeT 4

32). YKaxkuTe coeJMHEHNE aTIOMUHUS X, KOTOPOE SABJISETCS KOHEUHBIM IPOyKTOM
CIIETyIOIIEH IIETTOYKH XUMUYECKUX TPEBPAICHHHA:

3, 1" " HoO WalOH {sefrrmox)
Al pr—— > B pacTEnp X

Bapuanrts! oTBeTa:
1) ALO;

2) NaA102

3) AI(OH);

4) Na[Al(OH)4]

OtBet 4
16



33) 1. [Ipu aeiicTBUM KUCIOPOIA HA JINTUHA
1) oGpasyercst mepokcu

2) oOpa3yeTcs OKCu

3) oOpa3zyercs 030HHT

4) peakuus He UJET

Otser 2

34) Ilpwu nelicTBMU Ha pacTBOp HUTpaTa cepedpa Imienoueit B 0caJ0K BbIagaeT
1) runpokcun

2) OKCH]T

3) mepoxcuna

4) cepebpo

Ortger 2

35) B KOHIIEHTpUPOBAHHOM a30THOM KUCIIOTE PACTBOPSIOTCS
1) TonbKO MeAb

2) TobKO cepedpo

3) menb, cepedpo U 30710TO

4) menp u cepedpo

Otger 4

36) CocraBbTe YpaBHCHUE pPEAKIMHU, IIPOTCKAIOMIEEC IIPpU CIMBAaHUU BOJHBIX PacTBOPOB
HepMaHFaHaTa KaJIus u Cy.HI)CbI/ITa KaJInsi.
2KMHO4 + 3K2$O3 + Hzo = ZMHOZ + 3K2$O3 + KOH

37) CocraBbTe ypaBHEHHE PEaKIMH, MPOTEKAIOIIee MPU B3aUMOICHCTBUU LIMHKA C A30THOM
KHCIIOTOM, €CIM OJHUM U3 MPOIYKTOB siBisieTcs okcuA azora (11).
3Zn + 8HNO; = 3Zn(NOs), + 2NO + 4H,0

38) CocraBbTe YpaBHECHHUE PEAKIIUH, IMTPOTEKAOINECC IIPU CIIMBAHUH BOIHOI'O pacTBOpa Cy.IIB(I)I/ITa
HaTpHs C paCTBOPOM JIUXPOMATA HATPUS, NOJAKUCIECHHBIM CEPHON KHACIOTOM.
Na2CrzO7 + 3Nast3 + 4stO4 = CI'z(SO4)3 + 4Nast4 + 4H20

39) CocTaBbTe ypaBHEHHE peakIuH, MPOTEKAIoIIee MpH B3aUMOACHCTBUU HHKENs C a30THOM
KHUCIIOTOM, €CIM OJHUM U3 MPOYKTOB siBisieTcs okcuA azora (11).
3Ni + 8HNO; = 3Ni(NOs), + 2NO + 4H,0

40) CoctaBbTe ypaBHEHHE DPEAKIMH, MPOTEKAIOIIee MpH MPOIMYyCKAaHUU CEPOBOJIOPOAA dYepes
pacTBOp IMXpOMAaTa HATPHsl, MOJKUCICHHBIA CEPHOM KUCIOTOM.
Na2CrzO7 + 3st + 4stO4 = CI'z(SO4)3 +3S + NaZSO4 + 7H20

41) CoctaBbTe ypaBHEHHUE PEAKIIUH, POTEKAIOIIEE MTPH CTUBAHUHU BOJIHOTO PACTBOPa MEPOKCUA
BOJIOPO/Ia C paCTBOPOM IEpMaHTaHaTa Kajausl, TOAKUCICHHBIM CEPHOM KUCIIOTOM.
2KM1’104 + 5H202 + 3stO4 = 2MHSO4 + 502 + KzSO4 + 8H20

42) CocTaBbTe ypaBHEHHUE PEAKIIUH, POTEKAIOIIEE MTPH CTUBAHUU BOJIHOTO PACTBOpPA MEPOKCUA
BOJIOPO/Ia C paCTBOPOM MOJIA]Ia KaIusl, TOAKUCICHHBIM CEPHON KHCIOTOM.

2KI + H202 + HzSO4 = Iz + KQSO4 + 2H20

43) CocraBbTe YpaBHCHHUC pCaKIUHU, MMPOTCKAIOMICC ITPU CIIMBAHUH BOJHOI'O0 paCTBOpPAa HUTPHUTA
KaJyAa € paCTBOpPOM MOAHJa KA, TOAKUCICHHBIM CepHOI\/'I KHCJIOTOMH.

17



2KI + KNOz + HQSO4 = NO + Iz + KzSO4 + 2H20

44) Paccuuraiite HopmansHOCTH 0,25 M pactBopa K,Cr,O7 u 0,1 M Na,S B peakuuu:
KzCI‘zO7 + Nazs + HzSO4 —S+...
OtBet: Cy(K,Cr07) = 0,25:1/6 = 1,5 1. Cy(Na,S) = 0,1 :1/2=0,2 n.

45) Paccuuraiite HopmansHOCTh 0,3 M pactBopa KMnO,4 1 0,1 M NaNO; B peakiuu:
KMl’lO4+ NaN02 + HzSO4 —
OtBet: Co(KMnO4) = 0,3:1/5=1,51. Ci(Na,S)= 0,1:1/2=0,2 n.

46) PacmionoxuTe BellecTBa B OPsAKE Bo3pacTaHusi pH UX BOJHBIX pacTBOPOB:
1 - NaNO;, 2 - K,S, 3- H,SO,
OtBeT: 312

47) PacnionoxxuTe BeliecTBa B opsiake yobiBaHusl pH MX BOAHBIX paCTBOPOB:
1 — Na,S0;, 2 - KOH, 3- CuSO,
OtBeTt: 213

48) Bribepute aBa BellecTBa, BOJHBIC pACTBOPHI KOTOPBIX UMEIOT IIEJIOUHYIO CpeLy
1) KCI1O 2) MgSO4 3) Na,SO, 4) K,CO;
Orser 14

49) BeiOepuTe 1Ba BEIIECTBA, BOJHBIE PACTBOPHI KOTOPHIX UMEIOT HEUTPATBHYIO CpEILy
1) NaClIO 2)KBr 3)K,SOs 4)Na,COs
OtBet 23

50) Hawubombliree KOJIMYECTBO TCILIOThI BBIACIACTCA B ITPOLIECCE
1) 2C(1-paq,m) + Hz(r) = Csz(r), AH’ = 54,1 KKall

2) IZ(r) + H2(r) = 2HI(1-), AH° = 53,2 KI[)K

3) 2N0(r) + Oz(r) = 2N02(r), AHO = -1 13,5 Kﬂ;)K

4) C2H4(r) + Hz(r) = C2H6(r), AH’ = -32,7 KKaJl

Ortser 3

51) DOHranbnus peakuuu BoccTaHOBiIeHUs okcuja xpoma (III) amomuuuem cocrasnser -236
KI[)K/MOHL Cr. TCpMOXI/IMI/I‘-IeCKOG YpaBHECHHUE 3TOH peakuu

1) CI'203(K) + 2A1(K) = A1203(K) + ZCI‘(K), AHD =-] 18 KJI)K

2) CI'203(K) + 2AI(K) = A1203(K) + 2CI'(K), AH’ =236 KI[)K

3) CI'203(K) + 2A1(K) = A1203(K) + ZCI‘(K), AHD = -472 KJI)K

Ortser 3

52) B pactBope xakoro coeguHenus pH 6onbiie 7?

1) cynbdar Maraus

2) XJOpUa aMMOHHS

3) HUTPUT Kanus
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4) coJsHas KUCI0Ta

OtBer 3

53) B pactBope kakoro coeauHeHust pH Oonpire 77

1) xnopun auTus

2) TUNOXJOPUT KaJlus

3) nutpar meau(1l)

4) cepHas KACIOTa

OtBer 2

54). B pactBope kakoro coeauHeHust pH menbine 77
1) cynbdur kanus

2) XJIOpua HATPUs

3) HUTpatr HaTpUA

4) a3oTHas KHCIIOTa

Otger 4

55) B pactBope kakoro coeauHeHust pH menwie 77

1) xmopun nuHKa

2) XJIOpUT HaTpus
3) ammuak

4) xapOoHat HaTpuUs
Ortser 1

56) B pactBope xakoro coequnenusi pH paBuo 7?

1) ykcycHas KucioTa
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2) XJIOpU] KaJus

3) ammuak

4) xapOoHat HaTpus
Otser 2

57) B pactBope xakoro coequnenusi pH pasuo 7?

1) xmnopun mMaraus
2) cynbdat kanus
3) cynbdar meau(ll)
4) xapOoHAT HATpUA
Orser 2

58. BriOepute 0/1HO BEpHOE CYKJIEHUE U3 TPEICTaBICHHBIX
1 B pactBOpe aMMuaka okpacka (peHosnrarenHa CTaHOBUTCS MAIMHOBOM.
2 OuucTUTh BOAY OT PAacCTBOPEHHOW B HEW COJMM MOYKHO C TOMOUIBIO JEIUTEIBHON
3 BOpPOHKH.
Jns HarpeBaHHsl pacTBOpPOB B JIa0OpAaTOPUU MOXKHO HCIOJB30BaTh TOHKOCTEHHBIH
XUMHYECKUH CTaKaH.
Otser 1

59. Beibepute 0HO BEpHOE CYKJIEHUE U3 MPECTAaBICHHBIX
1 B pacTBOpe ruApOKCHIa HATPUSI OKPACKAa METUIIOPAHKA HE U3MEHSETC.
2 B nabopaTtopuu sl U3MENIbYEHUS TBEP/bIX BEIIECTB UCIONIB3YIOT CTYIIKY U MECTHUK.

3 ]l u3MepeHust INIOTHOCTH PACTBOPOB MCIOJIB3YIOT 3BJIHOMETP.
Ortser 2

60. Beibepute 0HO BEpHOE CYXKJICHHE W3 MPEICTABICHHBIX

1) Bpom oTHOCHUTCS K JeTKOBOCIUIaMeHstomuMcs sxuakoctsam (JIBX).

2) Conu KanblMsl OYEHB SIIOBUTHI, MIOATOMY paboTaTh C HUMHU pa3periaeTcs TOJIbKO B
nepyaTKax.

3). IlpokanuBaHue BEIIECTB MOKHO IMPOBOJIUTH B Pap(OpOBBIX TUTIISAX.

Ortser 3

61. BeiOepute 01HO BEepHOE CYXKI€HUE U3 TIPEICTaBICHHbIX

1) Ionyuenue xa0pa HEOOXOIUMO POBOJUTD B BEITSKHOM IIKA(y.

2) B pactBOpe consiHON KUCHAOTHI (peHON(PTaTeUH CTAHOBUTCS] MAJIMHOBBIM.
3). [IpokanuBaHue BEIIECTB MOKHO ITPOBOAUTH B TOHKOCTEHHOI KoJj0e.
Orser 1

62) PaccuuTaiite pH 0,001M pacTtBOpa rugpokcua JuTusl.
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OtBet: pPOH =-1g 0,001 =3;pH=14-3 =11

63) PaccuuTaiite pH 0,0005M pactBOpa ruipoKcHIa KaJlbIusl.
Oteer: pPOH=-1g 0,001 =3; pH=14-3=11

64) Paccuuraiite pH 0,0001M pacTBOpa ruapoKcuaa Kaus.
Otgetr: pOH =-1g 0,0001 =4; pH=14-4=10

65) HanumuTe ypaBHEHHE IUCCOIMAIMM HUTpaTa allOMHMHHUA. PaccunTaiiTe KOHILEHTpAIHIO
KaTHOHOB U aHMOHOB B 0,003 MoJB/11 pacTBOpE HUTpATa ATIOMUHUS.

AI(NO3)3 — A13++ 3NO3

[A*"] = 0,003 monb/n

[NO5]=0,003 * 3 =0,009 moas/n

66) HanumuTe ypaBHEHHE IUCCOLMALMU XJOpHOM kucnoTel. Paccumtaiite pH 0,0001M
pacTBOpa XJIOPHOU KHUCIOTHI.

HCIO, — H"+ ClO4

Otert: pOH = - 1g 0,0001 =4

67) Hanmmure ypaBHeHHE AWCCONMANNK cepHOM KucaoThl. Paccunraiite pH 0,0005M pacTtBopa
CEpHOI KUCJIOTHI. (MIpU pacdyeTe MPUMUTE CTENEHb TUCCOLMannu cepHOM KucioTsl 100%)

H,SO; — 2H + SO42_

[H']=0,0005 * 2 = 0,001 momas/1

Otset: pOH =-1g 0,001 =3

68) KoHueHTpauus HUTpaT-MOHOB B pacTBOpe HHUTpaTa LMHKa cocTaBiger 0,02 Moib/i.
Paccunraiite KOHIIEHTpalMI0O HOHOB LIMHKA B J3TOM pacTBope. Hammmure ypaBHEHHE
JYCCOLMAIIMN HUTpaTa LIMHKA.

Zl’l(NO3)2 — 7Zn*'+ 2NO5

[Zn*1=0,02/2=0,01 mons/n

69) Hanumure ypaBHeHHe AMCCOIMAIMK a30THOM KucioThl. Paccunraiite pH 0,001M pactBopa
a30THON KHCJIOTHI.

HNO; — H + NO5

Otset: pOH =-1g 0,001 =3

70) Hamumure ypaBHeHHe nuccomnmanuu oprodocdara HaTpus. PaccunTaiite KOHIEHTPALIUIO
KaTroHOB 1 aHnOHOB B 0,001 MomB/1 ero pacTBOpeE.

Na3PO4 — 3Na++ PO43_

[PO,*]= 0,001 monb/n

[Na']= 0,001 * 3 =0,003 moub/1

71) KonueHTtpanusi kapOOHAaT-HOHOB B pacTBope KapOoHnara Hatpus cocrtaiser 0,02 monb/m.
PaccuuTaliTe KOHIIEHTpalMi0 HMOHOB HATpus B OATOM pacTBope. Hamwmmmre ypaBHEHHE
JMCCOLMAIMK KapOoHaTa HaTPHSL.

Na,CO; — 2Na*+ CO32_

[Na"]= 0,02 * 2 = 0,04 mosb/n

IIK 2.2. IlpoBoanTh Ka4eCTBEHHbII M KOJHYECTBEHHBI AaHAJIN3 HEOPraHMYeCKHX H
OpPra"HnveCKuxX BEeIEeCTB XUMHYE€CKUMU H q)I/I3I/IKO-Xl/IMI/I‘IeCKI/IMH METOdJaMMU.
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72. PeakTUBOM Ha MOH Oapus SBISETCS pacTBOP, COJAEPKAIIHIMA
1) ruApOKCUA-UOHBI

2) cynbdaT-uOHBI

3) XJIOpHI-HUOHBI

4) HUTpaT-UOHBI

Orser 2

73. PeakTMBOM Ha MOH aMMOHHS SIBJISIETCS pACTBOP, COJIEPKAIIHM
1) TUIPOKCUA-MOHBI

2) cynbdaT-uOHBI
3) XJIOpHUI-HOHBI
4) ¢docdar-roHbI

OtBer 1

74. BeiOepute aBa BeUIeCTBA, KOTOpPbIE MOTYT OBbITh HCIOJIB30BAaHBl JJsI KayeCTBEHHOTO
OTIpeIeIICHUs XJIopuaa Oapus B pacTBOpE

1) xmopun nutus

2) HUTpAT HATpUA

3) cynbdar xanus

4) natpuit

5) Hutpar cepedpa

Ortser 35

75. BriOepute 1Ba BemIECTBa, KOTOPHIE MOTYT OBITH HCIIOJIB30BAaHBI Jisi KAaue€CTBEHHOTO
ornpeaeneHus OpoMua allOMUHUS B PACTBOPE

1) xnmopun nuTus

2) HUTpAT HATpUs

3) TUAPOKCH]T KAJTUS

4) autpar cepebpa

5) kapOoHAT MarHus

Otser 34

76) I'uapokapOOHAT-HOH MOXHO OOHapYy>KUTh B PacTBOpPE C MOMOIIBI0 KUCIOTHL. Hamumure
COKpAaIlllCHHOE HMOHHOE€ YypaBHEHHE JaHHOMW pEakuuu. YKaXWTe, KaKuM [PU3HAKOM
CONIPOBOXKIAETCS JaHHAS PEAKIIUS.

HCO;5 + H' = CO, + H,0, Bolzenenue raza

77) ®ocdaT-mOH MOXKHO OOHAPYKUTh B PACTBOpPE C TOMOIIBIO PACTBOPOB cOJeil Oapus.
Hanummre cokpaiieHHO€ MOHHOE ypaBHEHHE JAHHOW pEaKIMH. YKaKUTE, KaKUM MPU3HAKOM
COIIPOBOKAACTCS TaHHAS PEAKIIHS.

2PO4* + 3Ba*" = Bas(POy),, BelnageHue 6e10ro ocaaka

78) NoH Menu MOXHO OOHAapYy HTh B PacCTBOPE C MOMOIIbIO PACTBOPOB CYJIb()UIOB IMIETOYHBIX
MeTaiyioB. Hanumure cokpallleHHOE MOHHOE ypaBHEHHME JAHHOM peakiuu. YKaKuTe, KaKUM
IIPU3HAKOM COIIPOBOXK/IAETCS TaHHAS PEAKLIMS.
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S* + Cu* = CuS, BbINaJIeHUE YEPHOTO OCAIKA

79) Hanumure YpaBHCHHUE pPEAKOHWHU, INIPOTCKAIOMICE IIpHU CIIMBAHUM BOAHBIX PacTBOPOB
Kap60HaTa HaTpusaA W HUTpaTa MEOU. YKa)KI/ITC, KaKuM IIPU3HAKOM COIIPOBOXIACTCA OaHHAA
peakuus.

2N32CO3 + 2CU(NO3)2 + HzO = (CUOH)2C03 + COz + 4NaN03

Brimajaenue ocajka u BRIJICTICHUE Ta3a

80) Hanumure YpaBHCHHUE pEaKOHH, IPOTEKAIOIICC IIPpU CIHMBAHUM BOJHBLIX pPACTBOPOB
Kap60HaTa HaATpuA U HUTpaTa aJlfOMHUHUA. YKa)KI/ITe, KaKVM IPU3HAKOM COIIPOBOXKIACTCA JaHHAA
peakuus.

3N32CO3 + 2A1(NO3)3 + 3H20 = 2A1(OH)3 + 3C02 + 6NaNO;

Brimaaenue ocajka u BEIJICIICHUE Ta3a
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