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1. [lnanupyemblie pe3yabTaTbl 00y4eHUs MO AUCHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTaTamu ocBoennss OIIOII

1.1. Heab 1 32124 JUCUMILTHHBI

bakanaBp nmo Hanpapnenuto moaroroBku 19.03.01 buorexHosorusi J0HKEH OBITH MOJATOTOBIIEH K
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKON U HAyYHO-HCCIIEIOBATEIBCKON ACSATEIHLHOCTH

Heab TUCHUNJIMHBI: OCBOCHHE OOYYAIOIIMMUCS TEOPETUYECKUX 3HAHUH, TPUOOpPETEHUE YMEHHUI
M HaBBIKOB B 00JacTu oOmIel, HEOpPraHMYecKOoW U AaHaJIUTUYECKOH XUMHHM, B COOTBETCTBHH C
(hopMHUPYEMBIMU KOMITETSHIIUSIMH.

3agauy JTUCHUILIMHBI BKIIOYAIOT:
- U3yYCHHE CBOMCTB BaXKHEUIIIMX KJIACCOB HEOPTaHMYECKUX COCIMHEHUN BO B3aMMOCBSI3HM C UX CTPOCHHEM;
3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX TPOIIECCOB;

- TpUOOpeTEeHHEe YMEHHMH aHAIM3UPOBAaTh XHMHUYECKHWE SIBJICHHS, BBIIEIATH WX CYTh, CpPaBHHUBATb,
0000111aTh, 1eJ1aTh BBIBO/IbI, UCIIOJIb30BaTh 3aKOHBI XMMHHU B CBOEH Npo(dhecCHOHaIBbHOM NesITeIbHOCTH;

- obecrieueHne BBIMTOIHEHHS 00YJYaOIUMHUCS Ta00PaTOPHOTO MPAKTUKYMa, HIUTFOCTPUPYIOLIETO CYIIHOCTD
IUCUUIUIMHBL «O011as 1 HeOpraHudecKkass XMMUsD» U METOJIbl XUMUUYECKOI0 aHaJIN3a;

- (opMUpOoBaHME MPAKTUYECKUX HABBIKOB B IOJrOTOBKE, OpraHU3aliH, BBIIOJIHEHHMH XHMHUYECKOTO
71a00paTOPHOTO 3KCIIEPUMEHTA, BKIIIOYAsl HCIOJIb30BAHUE COBPEMEHHBIX NPUOOPOB U 000PYI0BaHHUS, B TOM
YHCIIe IPUBHUTH PAKTUYECKHE HABBIKHM, 3HAYUMBIE [T OyAyIIel mpoQecCnoHaIbHOM eI TeNbHOCTH;

- (opmupoBaHue HaBbIKOB TPAMOTHOIO M  PALMOHAIBHOIO  OGOPMIIEHUS  BBIIOJHEHHBIX
AKCHEPUMEHTAIBHBIX PadoT, 00pabOTKM pe3ylnbTaTOB HKCIEPHUMEHTAa; HaBBIKM pabOTBI C Yy4eOHOM,
CIIPaBOYHON XMMHUUYECKOM JINTEPATYPOH.

1.2. KomnieTeHIIMH U MHAUKATOPBI UX JOCTHKEHUH

OIIK-1 CnocobeHn wu3y4aTh, aHAJIM3WPOBATh, HCIOJIb30BaTh OHOJOTUYECKHE OOBEKTHI M IIPOLIECCHI,
OCHOBBIBaSICh Ha 3aKOHaX M 3aKOHOMEPHOCTSIX MAaTeMaTH4YeCKuX, (GU3MUYECKUX, XUMHUYECKUX U
OMOJIOTMYECKHUX HAYK U UX B3aUMOCBSI3SX

Konu
HaMMEHOBAHHUE
WHJAKaTopa ®opmupyemsie 3YH
JIOCTYKEHUS
KOMIIETEHIINU
nJI-3 OIIK-1 | 3Hanus | OOywaromuiicst JOMKEH 3HATh OCHOBBI OOIIEH, HEOPTaHUYECKOW U
Hcnonb3yer AQHAJTMTHYECKOW  XMMHUU B 00bEME HEOOXOJUMOM Ui PCHICHHS
3aKOHEI Hu o0mmx 3amad B cBoel MpodeCCHOHATHHOU JIESITEIIBHOCTH
3aKOHOMEPHOCTHU (b1.0.15-3.1)
XUMHHYCCKUX  HAYK | yyemns | OOydarommiics JOJDKEH yMeTh pEIIaTh THIOBBIE 33/aud  C
B UX B3aUMOCBA3CH UCIIOJIb30BAHNUEM 3aKOHOB M 3aKOHOMEPHOCTEH XUMHUYECKHX HAYK U
Tipn U3yqCHUH, UX B3aWMOCBSI3€H TIPH U3YUCHUH, aHATN3E¢ OMOJOTHIECKUX 00HEKTOR
aHalln3c 1 TIPOIIECCOB
OMOJIOTMYECKHX (51.0.15- V.1)
00BEKTOB u — :
MPOTIECCOB HaBblkk | OOyJaroImuiicss  JOJKCH  BIQJETh  HABBIKAMH  TPOBEICHUS

XUMHYCCKOT0 aHa/IM3a IpHU HU3YUCHUHW W aHaJIu3e OMOJIOTHYECKHX
00BEKTOB U IMpOoLIeCCoB

(51.0.15-H.1)




2. MecTo nucuuniaudbl B cTpykType OITOII

Hucnurnmuna «OOmmas 1 HeopraHW4Yeckass XUMHUS» OTHOCHUTCS K 0053aTelIbHOW 4acTH OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeIbHOM MPOrpaMMBbl OaKaaBpHara.
3. O0béM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl

O06bem mucturIuHbl cocTaBiseT S5 3adyeTHbIx eauuun (3ET), 180 akagemuveckux yacoB (manee
yacoB). /lucnuruivHa uzyyaercs:

-ouyHast popma oOydeHus B 1,2 cemecTpax.

3.1 Pacnpesnesnenne o0beMa AMCUMILIMHBI 110 BUAaM YueOHO# padoThl

Konuuectso
Bun y4ue6HO# paboTsl 4acoB
KonrakrHas padora (Bcero), 68
B TOM YHCJIe MPAKTHYECKAsi MOAT0TOBKA
Jlexyuu (J1) 16
Jlabopamopnvie sansmus (J13) 52
CamocTosiTeJbHasi padoTa odyqaonuxcs (CP) 85
Kontpoas 27 Jx3aMeH
3auer
Htoro 180

3.2 Pacnipenesienne y4eOHOr0 BpeMeHH 110 pa3jaeiaM U TeMam

B TOM 4HCIIE
KOHTaKTHast
Ne HanmenoBanue pasienos u TeM Bcero pabora %
TEMBI 4acoB cp =
1| 3 g
1 2 3 4 5 6 7
Pa3zgen 1. OcHoBBI o0LIeli 1 HEOPraHUYECKOH XMMHUH
11 CtpoeHue aToMa XUMUYECKUX 3JIEMEHTOB. ATOMHO-MOJIEKYJISIPHOE 5 i X
yuenue. KBaHTOBO-MeXaHHYECKasi TEOPHsI CTPOCHUsI aTOMa
12 XI/IMquCKafi cBs3b. KoBasieHTHas cBs3b. MeTo bl pacuéra 2 ) X
KOBAJICHTHOM CBSI3H
13 PactBopsl. Kinaccuduxkanust pacTBopoB. Buibl koHIIEHTparim 2 ) X
pacTBopoB. PacTBOpMMOCTh. AHOMAJIMHU BOJIBI
PacTBOpBI 37€KTPOIIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIHS. X
1.4 Honnoe npousBeienue Bobl. BogopoaHelii moxasares. 2 -
I'uapokCUIBHBIN OKA3aTeNb
15 Teopust OKHCIINTEIbHO-BOCCTAHOBHUTEIIHHBIX ITPOLIECCOB 2 - X
1.6 Xumnueckast TepMoauHaMuKka. OyHKIUU COCTOSTHUS 81 2 - X
1.7 OCHOBHBIE NOJIOKCHNSI XUMUYECKONH KMHETHKHU M KaTain3a 2 - X
1.8 KomriekcHble coeTMHEHUS 2 - X
19 Texuuka § OezomacHOCTH.  3aKOH O3KBHMBaJIEHTOB. OmnpeneneHne i 2 6 X
MOJISIPHOM MacChl SKBUBAJICHTA BEIECTB
1.10 [onydyeHue ¥ XMMHUYECKHE CBOMCTBA HEOPTAHUUECKUX COEIMHEHUN - 2 X
1.11 [IpurorosieHre pacTBOPOB MPOLEHTHON KOHLEHTPALUU - 2 X
112 [Mpurorosnenne pacTBOPOB  HOPMaIBHOW W MOJSAPHOM i 2 X
KOHLICHTPALIMH
1.13 Brnwusinue paznuyHbIX (aKTOPOB Ha FHAPOIIH3 COIer - 2 X
114 W3y4yeHne OKUCIMTELHO-BOCCTAHOBHUTEIILHBIX CBOWCTB BEIECTB. i 2 X
Brusinue cpenpl Ha OBEACHUE OKUCITUTENCH




1.15 [TonyyeHue u cBOWCTBAa KOMIUIEKCHBIX COEAMHEHUN - 2 X

1.16 [MonyyeHne U M3y4CHHE CBOWCTB S-, P-, - ameMeHTOB - 2 X

1.17 OCHOBHBIE 3aKOHBI CTEXHOMETPUU - - 10 X

118 Krnacchel HeopraHUUeCKUX COCTUHECHUI: OKCHITBI, OCHOBAHUS, 10 X

) KHUCJIOTBI, COJIN
1.19 CriocoObl BBIPAXKCHHSI KOHIICHTPALUU PACTBOPOB: TCXHUYCCKUC U 10 X
) AHATTUTHICCKHIE KOHIICHTPAINH

1.20 Mertonsl pacueta OBP - - 3 X

1.21 XapaKTepUCTHKA XUMHUYECKOr0 AIEMEHTa 10

1.22 KonTtpons 27 X X X 27

Pa3nen 2 AnaauTuyeckasi XUMHUS

91 Texrmnka 6e3omacHOCTH. OCHOBHBIE OTIEpaIii XUMHUYECKOTO aHAITI3A. - 2 X
IToaroroBka XUMHYECKOW MOCYIBI K aHAIHU3Y

92 Ot60p npob 1 NPOGONOATOTOBKA B} 2 X

93 KavecTBeHHbIN aHaIN3. AHaIM3 KATHOHOB . 2

9.4 KavecTBeHnHbli aHan3. AHaIM3 aHHOHOB B 2 X

9.5 OOHapykeHHEe HOHOB OMOTCHHBIX 3JIECMEHTOB B IIPOIYKTaX - 2
MTUTAaHUS

9.6 I'paBumeTpurueckuii (BecoBoi) aHamu3 OnpeeseHue CyXoro ocTaTka 72 ) 2 6 X
BOJIbI PABUMETPHICCKHM METOJIOM

9.7 [IpUHIUI ¥ TEXHHUKA BBITIOJIHEHUS THTPUMETPHUCCKOTO aHAIIN3a. ) 2 X
[IpuroroBiicHHE CTAHIAPTHBIX PACTBOPOB

9.8 Mertoa HedTpanuzauuu. OnpeneneHue TUTpa pacTBOPa COJISTHON ) 2 X
KHCJIOTHI

9.9 Omnpenenenne conepxanus Fe?* B pactsope cynbdara xenesa (11) l 2 X
MIEPMAHTaHATOMETPUYECKUM METOJIOM

9.10 OmpezierneHre EpPMAaHTaHATHOM OKUCISIEMOCTH BOJIBI } 2 X

9.11 Omnpe/ieneHre 0CTATOYHOrO XJI0pa B BOJIC METOJIOM HOJIOMETPUH } 2 X

9.12 OmnpeeneHne )KECTKOCTH BOJIbI KOMIIGCOHOMETPHYESCKAM METOIOM } 2 X

9.13 OnpeienieHre XJIOPHUJT - HOHOB B BOJIC METOIOM OCAKICHHSI } 2 X

9.14 JlabopaTopHbie Bechl. B3siTHe HaBECOK Ha aHAMTHYCCKHUX BEcax } 2 X

9.15 dorokonopumerpust. OnpeiesiCHIE HOHOB MEIU | XKelie3a - 2 X
(hOTOKOJIOPHUMETPUICCKHM METOIOM

9.16 OmnpeneneHne KauecTBa MPOAYKTOB JJIOMHHECIICHTHBIM METOIOM } 2 X

9.17 [orenmmomerpust. Onpexnenerue pH B u Er B mpupoaHbIX Bojax B 2 X

9.18 Xpomarorpadus. OnpenereHre KaTHOHOB METaIIOB MeToioM bX ) 2 X

9.19 ['paBUMeETpHUYCCKIIA aHATN3 - - 5 X

9.20 MeTtoapl 00BEMHOr0 aHAJIN3a - - 15 X

9.21 DU3NKO-XMMHYECKHE METOIbI aHAIH3a - - 10 X
Hroro 180 16 52 85 27

AHAJIOTUYHBIX BUJIOB y‘IC6HOI>'I JCATCIIBHOCTH,

4. CTpyKTYypa M coiepKaHHe JMCHUILIHHBI, BKIIOYAKIIAS NPAKTHYECKYIO IOAT0TOBKY

[TpakTHyeckasi MOArOTOBKA MPU peaau3aluu y4eOHbIX MPEIMETOB, KypCOB, JUCIUILIUH (MOAYyIIEH)
OpPraHU3yeTcsl MyTeM IPOBEICHUS MPAKTUUECKUX 3aHATHH, MPAKTUKYMOB, JJAOOPATOPHBIX PabOT M MHBIX
MpelyCMaTpUBAIOLIMX YydacTue oOydarolmuxcsi B

BBIITIOJIHCHUHN OTACIBHBIX 3JICMCHTOB pa60T, CBsA3aHHBIX C 6yﬂymel71 HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTBIO.

[IpakTrueckass MOATOTOBKA MOJKET BKJIIOYATh B C€OS OTACIBbHBIC 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpBhIE MpeAyCMaTpUBAIOT Tepenady ydeOHoW wuHbopmanuu oO0yJarommMmcs, HEOOXOAUMON aiis
MOCJIEAYIOLIETO BHIMOIHEHUS paboT, CBSI3aHHBIX ¢ Oyay1iel mpodecCHOHaIbHONU NeSTeNbHOCTbIO.

PexomeHayeMblii 00bEM  MPaKTUYECKOW MOATOTOBKH (B TPOIEHTAaX OT KOJUYECTBA YacoB

KOHTAKTHOW paboThl) JIs1 JUCITUTUINH, PeaTU3YIONINX

- yHuBepcanbHble komnereHuuu (YK) ot 5 no 15%j;

- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 10 50 %;

- npodeccuonanbable komnerenuuu (I1K) ot 20 1o 80%.
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4.1 ConepxaHue IMCUUILTHHBI

Pa3nesn 1. OcHoBBI 00111€ii 1 HEOPraHUYeCKO XMMHUHU

Onpenenenne npeamera xumuu. CopaepxkaHue, Leld M 3afadd Kypca. OCHOBHBIE TMOHATHS U
3aKOHBI XUMHUHU. Kiaccel HeopraHuyeckux coenrHeHuil. OCHOBHbBIEC 3aKOHBI (CTEXUOMETPHUS) U MOHATUSA
XUMHUU: aTOM, MOJIEKYJIa, MOJIb, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJIIpHAsl Macca, IOCTOsSsHHAsT ABOrajpo.
3aKOHbl COXpPAaHEHHS MacChl M DSHEPIHH, IOCTOSHCTBA COCTaBa, ABoraapo. EauHuIBI KoJIudecTBa
BEILIECTBA: MOJIb, XUMUYECKUI SKBUBAJIEHT. 3aKOH YKBUBAJIECHTOB.

Ctpoenue aroma. [lepuoauueckas cucrema JI.U.MenaesneeBa. Xummnueckas CBsi3b

KBaHTOBO-MeXaHUYECKOE TMPEJCTaBICHHE O CTPOCHUM DJIEKTPOHHBIX 000JOYEK aTOMOB.
KBanToBbie umcna. S-, p-, d-, f — amemMeHThI. DieKTpOHHBIC KOH(UTYpanuu atoMoB.  [lepuooduueckutl
saxon JI.U. Menoeneesa u nepuoouueckas cucmema 371emMeHmos. Xumudeckas c6a3b. XapaKTePUCTHKU
XUMHUYECKON CBSI3M: JUIMHA CBSI3U, DHEPrUsl CBS3M, BAJCHTHBIM yroj. OCHOBHBIC MOJOXEHHUS METOJa
BasieHTHBIX cBs3ed (BC) m meroma monekymsipabix opobutaneit (MMO). KoBanentHas cBsizb. MonHas
CBSI3b.

PacTBOpBI. DiIeKTPOIMTHYECKAS TUCCOLHALS

OO01mast xapakTepruCTUKa PACTBOPOB | MX Kiaccupukanus. CriocoObl BRIPaXKCHUS KOJTUIECTBEHHOTO
COCTaBa PacTBOPOB. DJEKTpoJMTUUECKas auccounanus. CteneHp qucconuanui. KoHcranTa aAuccounanuu
clabbIX 3JeKTpoauTOB. CMeEIIeHHWEe pPAaBHOBECHS [WCCOLMAIIMA B PAcTBOpax AJIEKTpoiuToB. MoHHOE
npousBeieHre Boabl. Bogoponansiii mokaszarens (pH). ['uaponus coneit. Ctenenb ruiponnsa.

OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKINH

Metoabl  COCTAaBJIEHUS YPAaBHEHHH  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUUW:  METOJ
AJIEKTPOHHOTO OajaHca M DJIEKTPOHHO-MOHHBIA METOA. THIBI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuid.

OCHOBBI XUMHYECKOH TEPMOAUHAMUKHA

OcHosuble noustust Tl (cuctema, ¢asza, TepMOIUHAMHYECKHE TapaMeTpbl, QYHKIIUU COCTOSHUSA,
CaMOTIPOM3BOJIbHBIE W HECAaMOMPOM3BOJIbHBIE TIpoliecchl). [lepBoe Havamo TEpMOIUHAMUKH M €TO
cinenctBusi. DHTanmpnus. 3akoH ['ecca. TemmoBble sddexTsl peakumii. TepmMoxumudeckue ypaBHEHUS.
Outponus. CeoboaHble 3Heprun ['nd0ca u ['enbmromnsua.

XumMHuyeckasi KMHETHKA U KATaJIn3

CKOpoCTh XUMHUYECKOHN peakIuu. 3aK0H AeUCTBYOMMX Macc. KoHcTaHTa ckopocTH, ee (pru3nyeckuii
CMBICII. BiausiHue TemMneparypbl Ha KOHCTAaHTY CKOPOCTH XMMUYECKON peakiuu. XUMHUUECKOE PaBHOBECHE.
[Tpunnun Jle Hlatense. Katanus.

KomnuiexkcHblie coetuHeHUS

Komnnekcsl, teopuss m mnpaBuino Bepaepa. Ilpupoma cBA3M B KOMIUIEKCHBIX COCIMHEHUSX.
Knaccudukanus u HomeHKIaTypa KoMruiekcoB. CTpYKTypa KOMIUIEKCHBIX coequHenuii (Metonsl BC, MO,
TEOPHS KPUCTATUIMUECKOTO 10J1s1). BHYTpUKOMILIEKCHBIE COSTMHEHUS. XenaThl.

OO0masi xapakTepucTHKAa METALJI0OB U HEMETA/IOB

[TonoxxeHne MeTaJNIOB M HEMETANIOB B nepuoauyeckoi cucreme J.M. Mengeneesa.
B3auMopeiicTBue pa3inMUHBIX METAJUIOB C NPOCTHIMHU BEIIECTBAMH, BOJIOH, IIEIOYAMHU, KUCIOTAMH U
COJISIMHU.

Pa3znen 2. AHannTnueckass XUMHS

AHanmuTHYecKass XMMHsI KaK HayKa O METOJaX XHMMHUYECKOTO aHajiu3a, OMpENeJICHUs COocTaBa M
CTPYKTYpBl XUMUUYECKHX cucTeM. KauecTBeHHBIN, KOJIMYECTBEHHbIN, CTPYKTYPHBINA, CUCTEMHBIA aHAU3bI.
Xumuuaeckas waeHTHGUKausa.OCHOBHBIE TPUHIIUAIIBI AHATIMTAYECKOTO OMpeNeTeHuss. AHaIUTHIYECKUE
XUMHUYECKHUE PeaKINU. AHATUTHUECKUN CUTHAN. TpeOoBaHUS K aHATUTUYECKUM PEaAKIIHUSIM.

I'pasumempuueckuu ananusz. llpuauun metona. Buasl BecoBoro anamusza. OCHOBHBIE 3Taribl
MPOBEACHUS aHaNKM3a. BerynciieHnst o pe3ysbTaTaM aHallu3a

OcHOBHBIE 110JI0’KEHUS] THATPUMETPHUYECKOT0 AHAJIM3A

Tumpumempuueckuti aHaiu3, OCHOBHbIE TOHATHS U omnpenenaeHus. CTaHIapTHBIA PacTBOP
(TUTpaHT), MEPBUYHBIM W BTOPUYHBIA CTaHAAPTHBIE PACTBOPBI, CTAaHIAAPTU3ALMS, TUTPOBaHUE, TOYKa
SKBUBAJICHTHOCTH.

TpeboBanusi K peakiusiM THUTPUMETPUUYECKOTO orpeaeneHus. TUTpoBaHME, €ro BUIBL IMPSMOE,



peBepCcUBHOE, 00OpaTHOE, 3aMECTUTEIHHOE

Meroapl  TUTPUMETPUYECKOTO  aHANM3a:  KHUCJIOTHO-OCHOBHOM,  OC&XJICHMS, OKHUCICHUS-
BOCCTAHOBJICHHSI, KOMILJIEKCOOOPa30BaHUS.

CriocoObl BBIpKEHUS KOHIICHTPAIIMM TUTPAHTA: THUTP, THTP THTPAHTA MO aHAIH3UPYEMOMY
BemlecTBy. Cxembl pacuera B TUTpUMETpUUecKoM aHanuze. O0beM M Macca THUTpyeMOH HpoObl U Bceil
pOOBI.

Memoo  Hetimpanuzayuu  (npomoaumomempus). ALUTUMETPUYECKOE,  AIKAIUMETPHUECKOE
TUTpOBaHHE. TEOPEeTUYECKHEe OCHOBBI KHCIOTHO-OCHOBHOTO THUTpPOBaHUSA. TOYKa SKBUBAJIECHTHOCTH.
Ob6nacTth 3HaueHuit pH (HeliTpasnbHas, HieNOYHas, KWcias) B 3aBUCMMOCTH OT THIIA Mapbl KUCJIOTa-
OCHOBaHHE (CHJIbHAs KHCJIOTa-ciiaboe OCHOBaHME, cjabas KHCIOTa-CUJIbHOE OCHOBAaHME M T.I.).
Peooxcumempusa. Teopemuueckue ocnogvl memooa. Peaky OKHCICHHUS-BOCCTAHOBIICHUS. DKBUBAJICHT,
MOJISIpHAsl Macca HKBUBAJIEHTa B peakuMsX peaokcoMeTpuu. CTaHIapTHBIC SJIEKTPOIHBIC MOTEHIUAJBI.
VYpaBuenue HepHucra.

llepmaneanamomempuueckoe mumpoganue. OCOOCHHOCTH NpoBedeHUs peakuui. WHaukanus
TOYKH SKBUBAJIEHTHOCTH.

Hooumempuueckoe mumpoeanue. Tlpumenenne Hog0METpHH IIPU aHAIIM3E HOJA B COJHL.

Kommekconometpus. [lpunnun metona. Crannaptasie pactBopbl. Unaukanus. [Ipumenenue

DU3UKO-XUMHYECKHE MeTOAbl AHAJIN3A

HHucTpyMeHTaNbHBIE METO/IbI aHATTN3a, MX KJIACCU(PHUKAIUS U OCHOBHBIE XapaKTEPUCTUKH.

Cnexmpogpomomempusi. TeopeTudeckue OCHOBBI MeTona. 3akoH byrepa-JlambGepra-bepa,
OTKJIOHEHHSI OT HEro W MyTH HUX ycTpaHeHus. OnTuyeckas IUIOTHOCTh M MOJISIPHBIM KO3 GUIIUEHT
CBETOIOIJIOMECHUA. JIFOMUHECIEHTHBIN aHau3.

Tomenyuomempus. CymHocTb MeToAa. MexaHu3M 3IJIEKTPOJIHBIX MpoleccoB. MHIUKaTOpHbIE
AJIEKTPOJIBI U AJIEKTPObl cpaBHeHUs. CtexistHHBIN 3nekTpon. Onpenenenue PH. MoH-cenekTUBHBIE
3IEKTPOJIBI.

Xpomamoepagusa. Knaccudukanuss 1 XapakTepucTuka METO0B. byMakHass M TOHKOCJOWHAS
xpomatorpadus, UX TpPUMEHEHUE U1 pa3[eleHUs M aHadu3a HEOPTraHMYECKUX U OPTaHMYECKUX
BEIIECTB.

4.2 ConeprxaHue JEeKIHii

Ne HanmeHoBanue nexuuu KomngectBo | IIpakTuueckas

n/n 4acoB HOATOTOBKA

1. CrtpoeHne aToMa XMMHUYECKHUX 3JIEMEHTOB. ATOMHO-MOJIEKYJIIPHOE YUEHHE. 2 -
KBaHTOBO-MeXaHHYECKasl TEOPHsI CTPOCHUS aToMa

2. Xummueckasi cB3b. KoBasieHTHas cBsi3b. MeTo bl pacuéTa KOBaJEHTHOH CBSI3H 2 -

3. PactBopsl. Kitaccudukanms pactBopoB. Buisl KOHIIEHTpaIiuu pacTBOPOB. 2 +
PacTBOprMOCTh. AHOMAJIMH BOJBI

4. PacTBOpPHI 31IEKTPOTUTOB. DIIEKTPONIUTHYECKAs Tuccoruanys. MlonHoe 2 +

[IPOU3BEICHUE BO/Ibl. BolopoiHbIil noka3aTesnb. 'MAPOKCUIIBHBIN IOKA3aTelb

5. Teopusi OKHCIHUTEIFHO-BOCCTAHOBHTEIBHBIX MPOIECCOB 2 +
6. Xummdaeckast TepMoanHaMrKa. OyHKIMN COCTOSHUS 2 -
7. OCHOBHBIE MMOJ0KEHHUS XUMHYECKOH KMHETHKH U KaTaIn3a 2 -
8. KomrekcHbie COCAMHCHUA 2 -
Hroro: 16 20%
4.3 Coneprxanue J1a00paTOPHBIX 3aHATHIA
Ne HaumeHoBaHue 1a00paTOPHBIX padoT Oobem |IIpakTHuec-
n/n (aKaj.4acoB) Kas
IOATOTOBKA
1. Texnuka Oe3omacHOCTH.  3akoH OSKBUBaNEHTOB. OIpeneneHHe MOJSAPHOH Macchl 2 +
SKBHBAJICHTA BEIECTB




2. [omy4yenne 1 XMMUIECKHE CBOMCTBA HEOPTAHMYIECKUX COCANHEHHUI 2 -
3 [TpuroroBneHne pacTBOPOB MPOLIEHTHON KOHIIEHTPALIUH 2 +
4. IIpuroroBieHue pacTBOPOB HOPMAJIBHOUN U MOJIIPHON KOHLIEHTpALUU 2 +
5. Brustaue pa3nuaHBIX (pakTOpOB HA THAPOIU3 CONEH 2 -
6. W3yueHne OKHCINTETHHO-BOCCTAHOBHUTEIBHBIX CBOMCTB BEIIECTB. BimsHue cpensl Ha 2 i

TIOBE/ICHUE OKUCITUTENEH
7. IlosydeHue U CBOKCTBA KOMIUIEKCHBIX COCIUHEHUN 2 -
8. [onydeHre u H3yUeHNE CBOWCTB S-, P-, d- a11eMeHTOB 2 _
9. Texuuka 6e3omacHocTH. OCHOBHBIE ONIEPAITUH XUMHYECKOTO aHaimm3a. [TonroToBka 2 +

XMMHUYECKOH MOCYIIBI K aHAIN3Y
10. | Ot6op mpob 1 MPOOOTIOATOTOBKA 2 +
11. |KauecTBeHHBIN aHAIM3. AHANIN3 KATHOHOB 2 -
12. |KauecTBeHHBIH aHATH3. AHAINA3 AaHHOHOB 2 -
13. |OOHapyxeHNEe HOHOB OMOTEHHBIX 3JICMEHTOB B IPOIYKTAaX MTUTAHUIL 2 -
14.  |T'paBumeTpudecKHii (BecoBoii) aHamm3 OmpeeieHre CyXoro 0CTaTKa BOJIbI 2 -
15. |[IpuHUMD 1 TEXHUKA BHIMOJHEHUS] TATPUMETPUYECKOTO aHanu3a. [IpurotoBieHne 2 +

CTaH/IapTHBIX PaCTBOPOB
16. [Merox HeliTpanuzanuu. OnpenelieHue TUTPa PACTBOPA COJITHON KHUCIIOTHI 2
17.  |Omnpenenenue conepskanus Fe** B pactBope cynbdara kenesa (1) mepMaHraHaToMeTpH - 2

YECKUM METOZIOM
18. |Ompenenenne nepMaHraHaTHON OKUCIISIEMOCTH BOJIBI 2 +
19. |OmpeneneHue OCTATOYHOTO XJIOPA B BOZE METOJIOM HOIOMETPHA 2 +
20. |OmnpeneneHue >K€CTKOCTH BO/IbI KOMIZIECOHOMETPHYECKIM METOIOM 2 +
21. |Omnpenenenue XJIOPH - HOHOB B BOJIE METO/IOM OCAKIICHHS 2 +
22. |JlabGoparopHble Bechl. B3siTHe HaBecOK Ha aHAIUTHYECKUX Becax 2 -
23. |Dotokonopumerpus. OnpesiesieHne HOHOB MeIH U kele3a (POTOKOIOPUMETPHIECKIM 2 +

METOJIOM
24. |OmnpenerieHue Ka4yecTBa MPOIYKTOB JIFOMUHECIIEHTHBIM METOIOM 2 +
25. |Mlorenumomerpus. Onpenenenne pH B u Er B mpupoaHbIx Bogax 2 +
26. |Xpomarorpadus. OnpeneneHie KaTHOHOB METaUIOB MeTogoM bX 2 -

Hroro: 52 30%

4.4 ConepxxaHue NPAKTHYECKUX 3AHATHI
HpaKTI/I‘-ICCKI/IC 3aHATHUA HC IIPEAYCMOTPCHBI.
4.5.Busbl u coaepxkaHue CaMOCTOATEIbHON padoThl 00y4aromuxcs
4.5.1. Buabl caMoCTOSITEJIbHOM Pa0d0Thl 00y4al0IIUXCS
Konnaectso
Bunpl camocTosTenbHOM paboThl 00ydaromuxcst Jacos
[ToaroroBka K onpocy Ha J1ad0paTOPHOM 3aHATHU 10




TlonroroBka K TECTUPOBAHUIO

10

CaMoCTOSTEIpHOE U3YUCHHE OTICIhHBIX TEM U BOIPOCOB 15
IToaroToBka pedepara 20
WMHauBuayaabHBIC JOMAITHUE 3a1aHUs 24
TlonroTroBka K MpOMEKYTOYHOM aTTECTALINH 6
Hroro: 85
4.5.2. CoaepxaHue caMOCTOSATEILHOM padoThl 00yUYalOIMXCS
Konnaectso
Ne HanmenoBaHue TeM U BOIPOCOB 4ACOB
n/m
1 CtpoeHne aToMa XHUMHYECKUX 3JIEMEHTOB. ATOMHO-MOJIEKYJIsIpHOE yueHue. KBaHTOBO-
* | MexaHHuecKasl TeOpusl CTPOCHHS aToMa
2. | Xumnuaeckas cBsi3b. KoBanieHTHas cBA3b. MeTOBI pacuéTa KOBAJCHTHON CBSI3H
3 PactBopsl. Knnaccudukanms pactBopos. Buis! KOHIIEHTpannuu pacTBOpoB. PacTBOpHIMOCTb.
) AHOMAaJINH BOJBI
PacTBOpPHI 37EKTPOIUTOB. DIEKTPOIUTHYECKAs JUccolranus. MIoHHOe pon3BeIeHHe BOIBI.
4. BonoponHslii nokasarenb. ' MAPOKCUIIBHBIN N10KA3aTEb
5. | Teopus OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB
6. | Xummndeckas TepMoanHaMUKA. DYHKIIMH COCTOSHUS
7. OCHOBHBIE TOJIOKECHUS XUMUUECKOW KHHETUKH U KaTalln3a
8. | KommiekcHble coennHeHUs
Texnuka 6e30macHOCTH. 3aKOH 3KBHBaJeHTOB. OmpenesneHne MOJIIPHON MacChl IKBUBAJICHTA
9. | Bemects 6
10. | IlomydeHue n XMMHUYECKHE CBOWCTBA HEOPTAHWIECKHUX COCANHEHUH
11. | IlpuroroBieHnue pacTBOPOB MPOLEHTHON KOHIIEHTPALIUH
12. | IIpuroToBneHue pacTBOPOB HOPMAJIBHOU U MOJIIPHON KOHLIEHTPALUU
13. Bnusinue paznnaHbIX (aKTOPOB Ha THAPOIIN3 COJEH
W3ydeHne OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEIIECTB. Bnusane cpenbl Ha
14. NIOBEACHUE OKUCIIATENEH
15. | Ilony4yenue u cBOMCTBAa KOMIUIEKCHBIX COEAMHEHUH
16. | [oxydyenue u U3y4eHue CBOMCTB S-, P-, 0- 3J€MEHTOB
17. | OcHOBHBIE 3aKOHBI CTEXUOMETPUH 10
18. | Kitaccel HeOpraHU4eCKIX COeANHEHHUN: OKCHIBI, OCHOBAHHS, KUCIIOTHI, COIH 10
19. CrnocoObl  BBIpOKEHUS] KOHLEHTPALMM pPacTBOPOB: TEXHHUYECKHE W  aHAJIUTHYECKHE 10
KOHIIEHTpaluKl
20. | Meroasl pacuera OBP 3
21, | XapaKTepucTuka XHMHIECKOI0 SIIEMEHTa 10
22. | Texnuka 6e3onacHoCTH. OCHOBHBIE OTIEPAIINE XMMHYECKOT0 aHam3a. [1oaroToBka XMMHYECKOH
MOCY/BI K aHATHU3Y
23. | Ot6op npo0d 1 mpobONOAroTOBKA
24. | KauecTBeHHbII aHANIN3. AHAIN3 KATHOHOB
25. | KauecTBeHHbIIi aHaNU3. AHAIN3 aHHOHOB
26. | OOHapy»KeHHE HOHOB OMOT'CHHBIX 3JIEMEHTOB B IPOJYKTaX MUTAHUSI
27. | I'paBumerpudeckuii (BecoBoit) ananu3 OnpeeneHne CyXoro 0CTaTka BObl TPaBUMETPHYECKUM
METOZOM 6
28. | IIpuHUMI ¥ TEXHUKA BHIMOJHEHHsI TATPUMETPUYECKOro aHanu3a. [Ipurorosnenne
CTaHAAPTHBIX PaCTBOPOB
29. | Meron Heitrpanu3sarun. OnpeaeacHue TUTPa PACTBOPA COJITHON KHUCIOTHI
30. | Onpenenenve conepxanus Fe?* B pacteope cynb(ara xenesa (11) nepManranaroMeTpuuecKkuMm
METOJIOM
31. | Onpenenenue nepMaHraHaTHOW OKHCIISIEMOCTH BOJIBI
32. | OmpexeneHne OCTATOYHOTO XJI0pPa B BOJE METO0OM HOIOMETPHI
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33. OnpeaeneHI/Ie JKECTKOCTHU BOAbI KOMIIJICCOHOMETPUYICCKUM METOAOM

34. Or[pe,ueneHHe XJIOpUJ - MOHOB B BOJIC MECTOJIOM OCAKICHUSA

35. ﬂa60paTopHLIe BeChl. B3aTHe HaBECOK Ha aHAJIMTUYECKHUX BEcax

36. (DOTOKOJ'IOpI/IMeTpI/IH. Onpe;[eneHI/Ie HOHOB MCIU H XKCJIC3a q)OTOKOJ'IOpI/IMeTpI/ILIeCKI/IM
MCTOIOM

37. | OnmpeneneHne KadecTBa MPOAYKTOB JTIFIOMHHECIICHTHBIM METOIOM

38. | [orenuuomerpus. Onpenenenue pH B u Er B npupoHbeIx Bogax

39. | Xpomarorpadusa. OnpeneneHue KaTHOHOB METAIUIOB MeTozoM bX

40. | I'paBuMeTpuYecKuii aHATH3 5
41. | Metoasl 00BEMHOTO aHAIH3a 15
42. 10

DU3NKO-XUMHYECKHE METOAbI aHAIN3a

Hroro

5.YueOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOATEeIbHOM PadoThl 00YyYAOIIUXCS 110 JUCHUILINHE
Y4eOHO-MeTonndeckne pa3paboTku nmetorcsi B Hayunoit 6ubmmoreke @I'BOY  BO  IOxHo-
VYpansckuii 'AY:

5.1 [akuposa C.C. Obmias u HeopraHudeckass XuMmus [DNeKTpOHHBINA pecypc] : Meroauueckue
yKa3aHHUs K JIA0OpAaTOPHBIM 3aHATHSAM I OOydJaromuxcs 1o HampaBieHuio noaroroBku: 19.03.01
buortexHonorusi, HapaBIEHHOCTH MOATOTOBKU-THIIEBAss OMOTEXHOJIOTHS, YPOBEHb BBICIIETO 00pa30BaHuUs
OakamaBpuar, ¢opma obOyuenus ounas/ C.C. lllakupoBa. — Tpounk: ®T'BOY BO IxHO-Ypansckuii
'AY, 2023. — 183 c. Pexxum noctymna: https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05968.pdf.

5.2 Makuposa C.C. OOmast 1 HeopraHudeckass XuMus [DJIeKTPOHHBINH pecypc] : Mertoauueckue
PEKOMEHJIallUM TI0 OPTaHM3allMd CaMOCTOATENBHONW paldoThl I OOYyYarolIUXCs 10 HaIpaBICHHUIO
noarotoBku: 19.03.01 buoTtexHonorusi, HaMPaBIEHHOCTh MOATOTOBKU-TIHIIEBAss OMOTEXHOJIOTHS,, YPOBEHb
BBICIIETO 0Opa3oBanus OakanaBpuar, (gopma odyuenus ounas/ C.C. [llakupoa. — Tpounk: ®I'BOY BO
IOxHO0-Ypansckuit 'AY, 2023. — 38 c. Pexxum mocryma:  https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05967.pdf.

6. @OoHI OLICHOYHBIX CPEACTB AJIsl NPOBEACHUS POMEKYTOUYHOM aTTecTAMU 00y4al0IHXCs 10
AUCHUILINHE

Jlns ycTaHOBIIEHUSI COOTBETCTBUS YPOBHS MOATrOTOBKM oOydaromuxcs tpedoanusm ®I'OC BO
pa3paboTaH (OHJ OLIEHOYHBIX CPEACTB U1 TEKYLIEro KOHTPOJS YCHEBAEMOCTH U MPOBEIEHUS
MIPOMEXYTOUHOM arTecTanuu oOydaronmxcs no gucuuminHe. GoHa OLEHOUHBIX CPENICTB MPEICTaBIeH B
[Ipunoxxenuu.

7.0cHOBHAs ¥ 1ONIOJHUTEJIbHAsSI YUeOHas JINTepaTypa, Heo0XoanuMast VIl 0CBOCHUSI I CLMIIIMHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas tuTeparypa umeercs B Hayunoit O6ubimoreke u
3IEKTPOHHOU MH(pOopMaImoHHo-00pa3oBateasHOM cpeae DI'BOY BO I0xH0-Ypansckuii [AY.

OcHoBHas:

1 AxmeroB, H. C. O6mas u neopranuyeckas xumus / H. C. AxmeroB. — 13-e u3z., crep. —
Cankr-IlerepOypr : Jlans, 2023. — 744 ¢. — ISBN 978-5-507-45394-8. — Tekcr : anekrponHbIi // JIaHb :
ANEKTpOHHO-OMOMmoTeyHass cucrema. — URL:  https://e.lanbook.com/book/267359 (mata oOparieHus:
14.04.2023).

2 Eropog, B. B. Heoprannyeckas u aHanmuTH4deckass XuMusl. AHAIUTHYECKass XUuMusl : yuaeOHuk / B.
B. Eropos, H. 1. Bopo6seBa, U. I'. CunbBectpoBa. — Cankt-IletepOypr : Jlans, 2022. — 144 ¢. — ISBN

11


https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05968.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05967.pdf
https://e.lanbook.com/book/267359

978-5-8114-1602-8. — TekcT : snekTpoHHBIH / Jlanb : anekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/211559 (nara obpamenus: 14.04.2023).

JlomostHuTEIBHAS

1 Bepmunun, B. 1. Ananmutuueckass xumus . ydeOHWK juisi By3oB / B. M. Bepmmawnn, U. B.
Brnacosa, U. A. HukudopoBa. — 4-e¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 428 ¢. — ISBN
978-5-8114-9166-7. — TekcT : snekTpoHHBIN / JlaHb : anekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/187750 (mara oOpamenus: 14.04.2023)

2 Kupwmios, B. B. Heopranuveckas xumusi. CBOWCTBa 3J€MEHTOB M HMX coenuHeHui / B. B.
Kupunnos. — Cankt-IlerepOypr : Jlamp, 2023. — 380 c. — ISBN 978-5-507-45825-7. — Tekcr :
aneKTpoHHbIN // JlaHb : snexkTpoHHO-OMOMoreunas cucrema. — URL: https://e.lanbook.com/book/319325
(mara obpamenus: 14.04.2023)

3 Sl6nokoB, B. A. OcHOBBI HEOpraHHYECKOW M opranuveckor xumuu / B. A. S6mokos, H. B.
SAbnokoBa. — Cankrt-IlerepOypr : Jlans, 2023. — 288 c. — ISBN 978-5-507-45618-5. — Tekcr :
AeKTPOHHBIN // JIaHb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/311921
(mata obpamenus: 14.04.2023)

4 MuxkprokoBa, E. 0. O6mas, Heopranuyeckast 1 aHAIMTHYECKass XUMUs : yueOHoe mocobue / E.
1O. Muxkprokona, T. M. Axmeros, Y. A. XapucoBa. — Kazanb : KTABM um. baymana, 2021. — 150 c. —
Tekcr : AEKTPOHHBIH // Jlanb : AJNIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/177645 (mara obparenus: 07.04.2023). — Pexum moctyma: Ajas aBTOPH3.
MOJIb30BATEIICH.

8. Pecypcbl nHGopMaLMOHHO-TeIeKOMMYHUKAIIMOHHOM ceTH « UHTepHET)», HE0OX0UMbIe 1JIsl
OCBOEHUS TUCHHUILIMHBI

Ennnoe okHO mocTyna K yueOHO-MeToanuecKuM paspadotkam https://roypray.pd
OBC «M3natenscTBO «Jlans» — http://e.lanbook.com
OBbC «YHuBepcuterckas oudiamnoreka online» — http://biblioclub.ru

Howbd e

Hayunas snekrponnast 6ubnuorexa «ELIBRARY .ru»

9. MeToauyeckne yKazaHus 1 00yYAHOIIUXCS 10 OCBOCHHIO JUCIUIIIMHBI

YyeOHO-MeTOIMYeCKHEe  pa3paboTku umeroTcs B Hayunoil  OubnuoTreke W 3IIEKTPOHHOM
nHpopmanrnoHHo-o0pa3oBarenbHOM cpene PI'BOY BO IOxuo-Ypansckuii ['AY.

9.1 akupora C.C. OOmast u HeopraHW4Ueckass XUMHUs [DIIEKTPOHHBIN pecypc] : Meronnyeckue
yKa3aHus K J1JaOOpaTOpHBIM 3aHATHSAM Ul OOydaromMxcs Mo HampaBieHuto noarotoku: 19.03.01
brotexHonorus, HanpaBIeHHOCTH TIOATOTOBKU-TIHIIEBasi OMOTEXHOJIOTHSI, YPOBEHb BBICIIETO 00pa30BaHMUS
OakanaBpuat, ¢opma oOyuenus ounas/ C.C. lllakupoa. — Tpounk: ®I'BOY BO IOxHo-Ypansckuii
I'AY, 2023. — 183 c. Pexxum goctyma: https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05968.pdf.

9.2 Illakuposa C.C. OOmas 1 HeopraHWdecKass XUMUS [DNEKTPOHHBIA pecype] : Meronnyeckue
PEKOMEHJALMU [0 OpraHu3alMM CaMOCTOSTEIbHOM paldoThl A 0Oy4aromuxcs IO HalpaBICHUIO
noarotoBku: 19.03.01 buorexHonorus, HarpaBIeHHOCTh MOATOTOBKU-TIMILEBAsE OMOTEXHOJIOTHUS,, YPOBEHb
BbICIIero oOpazoBaHus OakanaBpuat, ¢opma oOyuenus oynas/ C.C. llakuposa. — Tpounk: ®I'BOY BO
IOxHO0-Ypansckuit 'AY, 2023. — 38 c. Pexxum nocryma:  https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05967.pdf.

10. CoBpemeHnHbIe HHPOPMALMOHHBbIE TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYLIEeCTBJICHUH
o0pa30BaTe/IbHOIO MpoLecca Mo AMCHHUIIIMHE, BKJII0Yasi NepedyeHb NPOrPaMMHOI0 odecredeHust U
HH(QOPMAIMOHHBIX CIPABOYHBIX CHCTEM
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https://e.lanbook.com/book/211559
https://e.lanbook.com/book/187750
https://e.lanbook.com/book/319325
https://e.lanbook.com/book/311921
https://e.lanbook.com/book/177645
http://e.lanbook.com/
http://biblioclub.ru/
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05968.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05967.pdf

B Hayunoii OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMIA MTPEJOCTABIACTCS TOCTYI K 0a3aM JaHHBIX:
- Texakcnepr.

[Tporpammuoe obecreuenue: MyTestXPRo 11.0; Windows 10 Home Single Language 1.0.63.71;
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization GetGenuine;
Microsoft OfficeStd 2019 RUS OLP NL Acdmc; Google Chrome; Mozilla Firefox; Sunexc.bpaysep
(Yandex Browser); MOODLE; Kaspersky Endpoint Security.

11. MaTepunanbHoO-TeXHH4YecKasi 6a3a, Heo0OXoAUMasi 11l OCYLLEeCTBJICHHUS 00pa30BaTEJILHOIO
npouecca no AUCHUILINHE
Y4yeOHble ayIuTOpPUH I IIPOBeJeHUs] 3aHATHI, TMPelyCMOTPEHHbIX NPOrpaMMOoi,
OCHALIlCHHbIE 000PY10BAHHEM M TeXHMYECKHMH CPeJACTBaMHU 00y4eHHs
VYuebnast aynutopust Ne 317 ocHamieHHbIe O0OpPYJOBaHHMEM M TEXHUYECKHMMH CPEICTBAMH IS
BBINOJIHEHUS J1TaOOPaTOPHBIX padoT.
VYuebnas aymutopust Ne 328 ocHameHHass MyJIbTUMEAUHHBIM KOMILIEKCOM.
IHomemenus 11 CaMOCTOATEILHON Pad0ThI 00y4aK0IMXCH
[Tomemenne Ne 420 nnst caMOCTOSTENBHOW pPa0OTHI, OCHAIIEHHOE KOMITBIOTEPHOH TEXHUKOH ¢
BO3MOKHOCTBIO MOJKIIOYEHUsT K ceTu «MHTepHeT» UM oOecreyeHHeM J0CTyla B 3JIEKTPOHHYIO
nHpopMannoHHO-00pa3oBarenbhHyo cpeny PI'BOY BO FOxuo-Ypansckuii [AY.
IlepeyeHb 000py10BaHMSA W TEXHUYECKHX CPeICTB 00y4YeHUs
Becol «KERN», cexynnomep, pH-metp pH-150 MU, 6ans kom0. nabopatopHas, KOK-2, quctumsrop
UD-1100, nentpudyra OITH 80, neus mydenbHas, cymmibHbli mkad. Kommiekt MynsTumenua
(mpoextop Acer X1210K, npoekironnsiii 3xkpan ApoLLO-T, HoytOyk e Mashines E 732 Z).

VYueOHnble crenapl: KoMmiekTsl miakaToB 1o paszaenam xumuu (Ilepuoanueckas cucreMa XuMudeckux snementos J[. 1.
MenneneeBa, KopanentHas cBs3b, MoHHast CBSI3b, XUMHUYECKOE PABHOBECHE, OJEKTPOIUTHYECKAs TUCCOIMAIIUS BOJBI,
I'uaponu3 BoAHBIX pacTBOpoB cousell, TexHuka paboThl ¢ MHUMeTKaMH, XUMHUYecKas rmocyaa (3Kcukarop), OCHOBHbIE MPHUEMBI
rpaBumeTpun, @unsTpoBanue, I[IpucnocobaeHne st THTPUMETPHYECKOTO aHAIH3a), Ta0JINIa pacCTBOPUMOCTH.
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MNPUJIOKEHHUE

®OHJI OHEHOYHbIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIH
o0yJarmuxcs
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COJIEPXAHUE

KomneTeHIiu 1 uX UHIUKATOPBI, (OPMUPYEMBIE B IIPOIECCE OCBOCHHUSI TUCIUIUIUHEL..............
[Tokazarenu, KpUTEPUU U IIKAJIA OIECHUBAHUS MHIUKATOPOB OCTHKEHUSI CHOPMUPOBAHHOCTH
X0 )Y 08 (S L 5110 0 (R

TumnoBele KOHTPOJIbHBIE 3aJaHusi M (WJIM) MHbIE MaTephajbl, HEOOXOAMWMBIE Ul OLEHKHU
3HaHUM, yMEHUM, HaBBIKOB M (WIM) OINbITa  JEATEIBHOCTH, XapaKTEPHU3YIOLIUX
c(OPMHUPOBAHHOCTb KOMIIETCHIIUH B IPOLIECCE OCBOCHUS TUCLIMIIIIMHBL. ......vveneeenreeneeeeenreennenneenne

Meroaudeckue MaTepHalibl, OINPEACISIONINE TMPOIEAYypbl OICHUBAHUS 3HAHWH, YMEHUH,
HAaBBIKOB W (WJIM) ONBITa JICATEIBHOCTH, XapaKTePU3YIOIHMX CcHOPMUPOBAHHOCTH
)00y 88 (SA RS2 0607 0, SR

4.1, OI_IGHOLIHBIG cpeacTBa I MPOBCACHUA TCKYILICT'O KOHTPOJISA YCIIEBACMOCTH B ITPOLIECCE

MPAKTHYCCKOM TTOATOTOBKH . ..« vt eteetenteneeneatee et et et et ea et e e et ettt e et e e eeieenneenneas
4.1.1. Onpoc Ha JTAOOPATOPHOM BAHITHH . . ... uuuennteenneenteennaeenneenneenneeenneenneseeemmreenareaans
O T 110 ) - 12 12
i R B @)1 (2321 % 1 0111 11S) o 4 - E PPN
4.1.4 HVHAMBUAYAIBHBIE JTOMAIIHUE 3ATAHMS ... uuenntentent ettt ettt et e ateeieeee et ennennene
4.2 [Tpornetypsl ¥ OIIEHOYHBIE CPECTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTaIH. .....
O R ) <c 1Y (<) - (P
O T 1 (< PP
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1. KommnereHIuM ¥ X MHAUKATOPHI, GopMHupyeMble B Mpolecce 0CBOCHHUS TUCIUIIIHHbI

OIIK-1 CnocobeH u3y4arb, aHAJIM3UPOBATH, MCIOJIB30BATh OHOJIOTHYECKHE OOBEKTHI U TMPOIECCHI,
OCHOBBIBASICh Ha 3aKOHaX ¥ 3aKOHOMEPHOCTSX MAaTeMaTHYeCKHX, (U3NYECKUX, XUMUYECCKHX W

OMOJIOrHYECKUX HAayK 1 UX B3aUMOCBA3AX

HanmeHnoBanue OLHCHOYHBIX
®opmupyemsie 3YH CpEeICTB
KO[[ 1 HAUMCHOBAHHC cbé‘
UHUKaTOpa = I w
ﬂOfTH)KeHiH § c% E E’
KOMIICTCHIMH 3HaHUA YMEHHUA HaBbIKH % § % §
= if
nna-3 OIIK-1 | Obyuaromumiics | OGyyarommiicss | OGyuaroruiics Ycrablii onpoc | 3auer,
Hcnonp3yer AOJDKEH  3HATb | nomkeH yMETh | JIOJDKCH BIIAJICTh Ha 3K3aMEH
3aKOHBI y | OCHOBBI OOIICH, pelaTth HaBbIKaMU 1abopaTopHOM
3aKOHOMepHOCTH | HEOPraHW49eCKO | tyrioBblie 3a/1a4M | IPOBEACHHS 3aHATHH, OIICHKA
XMMHYECKHUX Hayk | U ¢ XUMHYECKOTO pedepara,
u ux | QHAUTMTHYCCKON | yemonp3oBaHue | aHaiusa NIPU | MHIUBUIYATIHHOT]
B3aNMOCBS3€el XUMHHU B O0BEME |\  3akoHOB M U3y4YEHUU u 0 JIOMAIIIHETO
OpU  U3YYCHHH, HEOOXO0IMMOM 3aKOHOMEPHOCT | aHaJIM3e 3aJlaHus,
aHaJIn3e AL PCHICHHA | ejf XUMHUYECKHX | OMOIOTHYECKUX TECTUPOBAHUE
OMOJIOTNYECKUX O0mHMX 3a/a4 B | gayk ® WX | OGBEKTOB U
00BEKTOB y | CBOCH B3alMOCBS3€i IIPOLIECCOB
IPOLIECCOB HPCV"PGCCHOH?UTB npu M3y4eHuH, | (51.0.15 -H.1)
HOH aHam3e
ACATEIILHOCTH OMOJIOTHYECKHUX
(51.0.15-3.1) 00BEKTOB Hu
MIPOIIECCOB
(b1.0.15-VY.1)

16




chpopMHUPOBAHHOCTH KOMIIETEHIMH

2. Tloka3aTe/n, KpUTEPUH M LIKAJIA OLEHUBAHUS MHANKATOPOB 10CTHKEHHUS

NJ-3 OIIK-1 HMcmonb3yeT 3akOHBI M 3aKOHOMEPHOCTH XMMHUYECKMX HAyK M HUX B3aUMOCBS3€H mpu
M3YyYEHHUH, aHaJIu3€e OUOJIOTHUECKUX 00BEKTOB U MPOLIECCOB

INoxazarenn Kpurepun u mkana oneHUBaHUS Pe3yIbTaTOB OOYUCHHUS 110 JUCIUIIINHE
OLICHUBAHHMS
(Dopmupyembie HenocraTounstii JlocraTouHblii Cpenuuii Bricokuit
3VH) YPOBEHb YpPOBEHb YpPOBEHb YPOBEHb
b1.0.15-3.1 OOyuarommiics He Obyuarommiics cnabo OObyuarommiics ¢ OO0ydatontuiicsi 3HaeT
3HaeT OOJBIIYIO 3HACT OCHOBBI HE3HAYUTEIbHBIMU OCHOBBI OOIIEH,
4acTh OCHOB 00IeH | oOreH, OLIMOKaMU M OTAEIbHBIMU HEOpraHUYECKOH 1
Y HEOPTraHWYeCKOW | HEOpPraHWYEeCKOH U npoOeslaMy 3Ha€T OCHOBBI | QHAJIMTHYECKOH XHMUH B
XUMUH AQHAIUTHYECKOH 0011ei, HeOPraHUYEeCKOU U o0bemMe HEOOX0AUMOM ISt
XUMUH AQHAITUTHYECKOH XHMHUH B peuieHust o0IIKX 327134 B
00beMe HEOOXOAUMOM ISt cBoeil mpodeccroHaNbHON
peLIeHuUs TUTIOBBIX 33/1a4 B JIeSITEIbHOCTH
cBoel mpodeccuoHaIbHON
JEATEIbHOCTH
b1.0.15-V.1 OOyuarommiics He Oobyuarommiics ymeer | OOygarommuiics ¢ O6yuaromuiicss  JOIKEH
ymeeT HE B TIOJIHOM 00BeMe HE3HAYUTEIbHBIMA YMETb pelIaTh THIIOBbIE
UCTIONIH30BaTh UCTIONB30BATh 3aKOHBl | 3aTPYIHEHUSIMH yMeEeT 3a/[a9H C HCIIONB30BAHACM
3aKOHBI 1 3aKOHOMEPHOCTH pemaTh TUIIOBBIE 3aJa4H C 3aKOHOB -
3aKOHOMEPHOCTH XHMHMECKHX HAYK M MX | HCTIONB30BAHHEM 3aKOHOB 1 | saxomoMepHOCTEi
XUMHMECKHX HAYK U | B3AHMOCBS3CH NpH 3aKOHOMEpHOCTEH XHUMHYECKMX HAayK H HX
UX B3aMMOCBsI3Ei PELICHUH THITOBBIX XHMHUECKHX HAyK U HX B3AUMOCBsI3eil npu
NIPU M3YYECHHH, 3aj1a4, U3y4eHHH, B3aMOCBS3EH MpH U3ydeHnH, AHANH3e
aHaIn3e aHan3e U3yYCHHUH, aHAJIN3e GHONOrHIECKIX O6BEKTOR
OMOJIOrMYeCKUX OHMOJIOTHYECKUX OUOJIOTUHECKUX OOBEKTOB M | 1 IIPOLIECCOB
00BEKTOB 1 00BEKTOB M MPOLIECCOB | MPOILECCOB
TIPOLIECCOB
Bb1.0.15 -H.1 OOyuarommiics He Oobyuarommiics cnado OOyuaronmiics BIaaeeT ObGyuatomuiicss  Biageer
BJaJiceT HAaBbIKAMHU | BIaJ€eT HaBBIKAMHU HaBBIKaMH TIPOBE/ICHUS HABBIKAMHU NpoBe/IeHNs!
TIPOBECHNUS MIPOBECHNUS XMMHUYECKOTO aHAJIN3a C XMMHYECKOT0 aHain3a pu
XHMHYECKOTO XMMHUYECKOTO aHAJM3a | LEJBIO PH U3YYECHUH U M3YUeHMH M aHaiu3e
aHaiM3a IPU U3yYSHUH U aHaM3e OMOJIOTUUECKUX GUONOIMYECKIX OOBEKTOB
aHan3e 00BEKTOB H MIPOIIECCOB, ¥ [IPOLIECCOB
OMOJIOTHYECKUX JIOIYCKaeT He
00BEKTOB M POLIECCOB | 3HAUUTENIbHBIE OIIHOKU

3. TumnoBble KOHTPOJILHBbIE 3aaHUsI U (WJIM) HHbIE MATEPHAJIbI, HEOOXOAMMBIE /IS OLIEHKH
3HAHM, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapaKTePU3y0IMX
chopMUPOBAHHOCTH KOMIIETEH LI

TumnoBsie KOHTPOJIBHBIC 3alaHUA 1 MaTCpUalbl, H606X0}II/IMBIC JJIs1 OIICHKH 3H3HI/II>1, YMGHI/Iﬁ n
HAaBLIKOB, COACPIKATCA B y‘-IC6H0-MeTO,Z[I/I‘{CCKI/IX pa3pa60TKaX, NPpHUBCACHHBIX HUKC.

YuyebHO-MeTonnYeckue  pa3paboTku umeroTrcs B Hayunoil  Oubnmoreke u
nHpopmannoHHo-o0pazoBarenbHOM cpene PI'BOY BO IOxHo-Ypansckuii [AY.

3JIEKTPOHHOU

3.1 [akupora C.C. Obmias u HeopraHuveckass XuMHs [DIeKTpOHHBIA pecypc] : Meroauueckue
yKa3aHus K J1JaOOpaTOpPHBIM 3aHATHAM Ul OOydyaromMxcs 1Mo HampasieHuto noarotoku: 19.03.01
BrotexHonorus, HanpaBJIeHHOCTH TOATOTOBKU-TIHIIEBasi OMOTEXHOJIOTHSI, YPOBEHb BHICIIETO 00pa30BaHMUS
OakanaBpuat, ¢opma oOyuenus ounas/ C.C. lllakupoa. — Tpounk: ®I'BOY BO IOxHo-Ypansckuii
I'AY, 2023. — 183 c. Pexxum ngoctyma: https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05968.pdf.

3.2 Iakuposa C.C. OO0mias u HeopraHU4ecKass XUMHs [DJIEKTPOHHBINA pecypc] : MeTtoauyeckue
peKOMeHI[aI_II/II/I 110 OpFaHI/ISaHI/II/I CaMOCTOHTCHBHOﬁ paGOTLI JJIA 06yqa}oumxcs1 10 HanpaBneHmo
noarotoBku: 19.03.01 bruorexHosorus, HamPaBICHHOCTh MOATOTOBKU-TIUIIIEBAasi OMOTEXHOJIOTHS,, YPOBEHB
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https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05968.pdf

BBICIIIETO 0Opa3oBanus OakanaBpuar, (opma odyuenus ounas/ C.C. [llakupoa. — Tpounk: PI'BOY BO
IOxHO0-Ypanbsckuit 'AY, 2023. — 38 c. Pexxum nocryma:  https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05967.pdf.

4. MeToauyecKne MaTepHuaJIbl, ONpeie/siiolue Npoueaypbl OlleHHBAHUS 3HAHUI, yMeHUI,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaKTePU3YIIIUX ¢(POPMUPOBAHHOCTH
KOMIIeTeHIN i

B nanHOM pasnene MeToauuecKue MaTepHalbl, ONPEAeSIIoIUe IpoLeIypbl OLICHUBAHUS 3HAHUM,
YMEHUH, HaBBIKOB HM(WJIM) OMbBITa JEATEIBHOCTH, MO AUCHUIUIMHE «OOmas U HeopraHudecKas XUMHUI,
IPUBEJCHBI IPUMEHUTENBHO K KaKJOMY M3 HCIOJIb3YEMbIX BHIOB TEKYLIEr0 KOHTPOJS YCIEBAEMOCTU U
MIPOMEKYTOUHOW aTTECTAIIMH 00yYarOIIUXCA.

4.1. OueHovHbIe CPeACTBA J1JIsl MPOBeIEHUs TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH B Mpolecce
NMPAKTHYECKOH MOAT0TOBKH

4.1.1. YcTHblii onpoc HA JJa00pPaATOPHOM 3aHATHH

OtBer Ha 7a0OpaTOPHOM 3aHATUM WCIOJIB3YETCA [UISI OLIGHKHM KauyecTBa OCBOCHUS
o0yJaromuMcsi OCHOBHON Tpo(ecCHOHALHOW 00pa30BaTeIbHONM MPOTpaMMBI MO OTICIBHBEIM BOTPOCaM
W/WaM TeMaM JAMCLUUILIMHBL. Bompocsl njs ycTHOro ompoca (cM. Metoaudeckyro paspabotky: Illakuposa
C.C. OOmas u HeopraHuyeckas XuMusi [OJEKTpOHHbIM pecypc] : MeTtoaudeckue yka3zaHus K
1abopaTOPHBIM 3aHATUAM Ui OOydYaromuxcs Mo HampapieHuto nmoarotoBku: 19.03.01 buorexHosorus,
HAIPaBJICHHOCTh MOJTOTOBKH-IIUIIEBAss OMOTEXHOJIOTHS, YPOBEHb BBICIIEr0 OOpa3oBaHUs OakalaBpHar,
dopma obyuenus ounas/ C.C. lakuposa. — Tpounk: ®I'BOY BO HxHo-Ypansckuii 'AY, 2023. — 183
C. Pexxum JOCTYTIa: https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05968.pdf.

OtBert OLICHUBACTCA OLICHKOH «OTJIUYHO», «Xopomo», «YAOBJICTBOPUTCIIEHO» nIn
«CHEYAOBJICTBOPUTCIBHO.

No OrneHoYHBIE CPENICTBA Kon u HaumeHoBaHMe
HHAUKATOpa KOMIICTCHIIUN

Tunoseie KOHTPOJIbHBIC 3a/IaHUA U (I/IJ'II/I) HWHBIC MaTCpHaJIbl, HCO6XO,I[I/IMBIC JUIA OI€HKH
3HaHHfI, yMeHHﬁ, HaBBIKOB H (I/IJ'II/I) OIlbITa JACATCIIBHOCTH, XapaKTCPU3YIOLINX
C(I)OpMI/IpOBaHHOCTL KOMHGTeHL{I/Iﬁ B ITpOLECCC OCBOCHUS JUCIIUIJIMHBI

Tema 1: TexHuka Oe3omacHocTH. 3aKoH 3KBHBajeHTOB. Onpenenenue moaspHoii | 1/1-3 OIIK-1
Macchl JKBHBAJIEHTA BellleCTB

I/ICHOHBSYGT 3aKOHBI nu
1. Yro Takoe KBHBAJIEHT U MOJIApHad Macca JKBHBaJICHTA?

. 3aKOHOMEPHOCTH
2. CdopmynupyiiTe 3aKOH S5KBHBAICHTOB. XMMHYECKMX HAayK M WX
3. Uro Takoe 3KBHBAJICHT, ()aKTOp SKBUBAJICHTHOCTH? B3AUMOCBsI3ell npu
4. Kak paccunrarh MOJISIPHYIO Maccy 3KBHBAJIECHTOB OKCHJA, KHUCIIOTBHI, THAPOKCHIA, M3yUeHHH, AHAIIH3E

cou (HOpMaJbHOW, OCHOBHOM H KUCJIO¥)?

5. Paccumrath MOJApPHYIO Maccy OKBHBaJeHTa nepMaHranarta kamusi KMnOy,
paccMaTpuBasi JaHHOE COeIMHEHHE KaK: a) COJIb; 0) OKHCIUTENh, MPEBPAIAOIINIACS B
MnO;; B) okucnuTens, npeBpamatonuiics B MnSOs,

6. Kakoit 00beM okcuma yriiepoaa CO, B3SIThIN PH HOPMAIBHBIX YCIOBUAX TpeOyeTcs
JUTSL IOJTyYeHus Jkenes3a u3 1 kr ero okcuaa Fe,03?

7. PaccuutaTh MONSPHYIO Maccy SKBUBaJieHTa a30THOM kuciaoTel HNO3, paccmarpuBas
JIAHHOE COEJIMHEHWE KakK: a) KUCIOTY; 0) okuciuTenb, npeBpamatomuiics B NO; B)
OKHCJINTENb, TpeBpamaronuiics B NHs,

8. Kakoe kommuectBo cepHOW kucinotel H>SOs HeoOxommmo mnsa peaknuu ¢ 300r
okcuna amomutus Al,O3 nipu yenosun odpasoBatus cpeaseid comu Alx(SO4)3?

9. CkonbKo Moueil 5KBUBAJICHTOB METaJlla BCTYITHIIO B PEAKLIUIO C KMCIOTOM, €CIIH MIPH
9TOM BBIJIEIHIIOCH 5,611 BOAOpOJa NPH HOPMAIBHBIX yCIOBHSX?

10. Jlns wero BBeJeHa B XMUMHH OTHOCHTEJbHAs aToMHas Macca? UeMy paBHa aTOMHas

equHuIa Maccel? CKOJBKO a.e.M. B 1 rpamme?

1. Yro Takoe OTHOCHUTENbHAs MOJIEKyJsipHast Macca? MoJsipHas macca?

12. Tlo xakoil ¢opmysie MOXKHO PACCUHTaTh OTHOCHTEIHHYI) MOJEKYJISpPHYI0 Maccy?

PaccunraiiTe OTHOCHUTEIBHYIO MOJCKYIIIpHYIO Maccy KoCroOy.

OHMOJIOTMYECKNX OOBEKTOB
U TIPOLIECCOB
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https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05967.pdf
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13.  CKOJIbKO MOJIEH COCTaBIISIIOT U CKOJIbKO MosteKyJ conepxxkutcs B 0,09t HoO?
4. Haifmime smrmpideckyro (hopMyiTy BelecTsa, coueprkariero 43,4% warpus, 11,3 % yrmepoma u
45.3 % xucrnopona.

15.  Bememure (opMyily BeIlecTBA, B KOTOPOM MACCOBBIC JIOMHM KBS, YITIpOZA M KUCTIOpoZIa
CoOTBETCTBEHHO coCTaBIIOT 40, 12148 % .

Tema Ne2  «IlosrydeHne u XuMHYeCKHe CBOIICTBA HEOPTrAaHMYECKUX COEAMHEHHID)

1. Kakne OuHapHble cOelMHEHMs Ha3bIBalOTCs okcupamu? Kakumu criocodbamu MOXXKHO
TTONYYHUTh OKcHbl? [IpuBeInTe MpUMEpHI peakIuii.

2.Kakme BemiecTBa Ha3BIBAIOTCS OCHOBaHIsIMH? [lpuBeanTe mNpHMeEpHl peakIuid
[I0JIy4E€HHUSI OCHOBAaHUH.

3.Uem ompexpemnsieTcsi KHUCIOTHOCTH OCHOBaHWU? IIpuBenmute mpuMepbl OCHOBAaHHHA
Ppa3IU4HON KUCIOTHOCTH.

4. HaiinnTe MaccoBYyIO JTOJTIO THIPOKCHAA HATPHS, IPEBPATUBILETOCS B KapOOHAT 3a CHET
MOTJIOIIEHHsI YTIEKHCIOro ra3a M3 BO3AyXa, €clIM Macca TMAPOKCHAA Bo3pocia ¢
200 r mo 232,5 r. Uemy paBeH o0bem mornomieHHoro npu stoM CO» (ycimoBust
HOpMaJIbHBIE).

5. 13 npensioxkeHHOro NepeyHs BBIOEpUTE OCHOBHOW OKCHJI:

1.a) NayO; 6) SOs; B) P20Os.

6. B pesynbrare B3aumoeiictBus okcuma cepbi(VI) ¢ Bogoii obpasyercs:

a) OCHOBaHHMe; 0) KHCIIOTA; B) COJIb.

7.Hanmcate ypaBHEHHsS pEaKkIWi IOMY4YEHUs] CPEJHHX COJICH H3:METallla W COJH

JIpYyroro MeTaiia, MeTajula M KHCJIOTHI, IByX PAacTBOPHMBIX coJied ¢ oOpa3oBaHHEM

HEpacTBOPUMOMN COJIM, KUCIIOTHI M COJIN,0CHOBAHHMS M COJIM,KHUCJION COJIM M OCHOBAaHMSI.

8.CocTaBuTh YpaBHEHUS PpeaKIui, c TIOMOIIBIO KOTOPBIX MOXHO

OCYIIECTBUTH CIIEAYIOUINE MPEBPALICHUA: OKCHJA KaJbLUA - THIPOKCHI KaJbLUsA

- XJIOPH]T KaJbITUS - CYyJIb(aT KaabIus.

OHanucath  ypaBHEHHsS  pEaKUMH  MOJYyYCHHS  BCEX  BO3MOXKHBIX  KHCIBIX

1 OCHOBHBIX coneﬁ, ucxoass M3 CICAYHOIHNX HUMCIOIIUXCA B BallCM pPACHOPSKECHUN

peaktuBoB: HaSO4, H3PO4, Ca(OH)2, AI(OH)s.

1. 10.Hammmmre ypaBHEHHS, C IHOMOIIBIO KOTOPBIX MOXKHO IIOJYYHTH CIEIYIOIINe

npespaienns: Al — AI(NOz)s — AlO3 — AI(OH); — KJ[AI(OH)4] — AICl3 —
Al(NO3); — AIPOa4.

Tema 3: IIpuroroBieHne pacTBOPOB MPOIEHTHONH KOHIEHTPANHHI
1. Uro Ha3wIBaeTCs KOHIEHTpaluel pacteopa?
2. HazoBure criocoOb! BEIpasKeHNs! KOHIIEHTPALUHM PACTBOPOB.

3. B 220r pactBopmnu 30r xmopuaa HaTpusa. BBIYHCINTE MaccoBYIO JOJIO XJIOPHIA
HaTpHS B pacTBOpE.

4. OmpenenuTe MacCcy XJIOpHIa HATpUs, KOTOPBI HAg0 pacTBOPUTH B BOJE,
410061 oayunth 100 M1 pacTBopa ¢ MaccoBoit moieit NaCl 20%, miIoTHOCTh pacTBopa
p=15r/mm

5. Paccunraiite maccy riaybOepoBoit comm NapSOs - H.O, koropyio Hano
B34Th Juisi mpurotoBieHuss 300 T pacTBopa ¢ MaccoBod Joiel cyib(puTa HATPUS
8%.

6. Kakum mpubopoM M Kak Hu3MepsieTcst IUIOTHOCTH pacTBopoB? Kak ompenenstor
KOHIIEHTPALMI0 PACTBOPOB MO MJIOTHOCTHU?

Tema 4: IIpuroroBieHue pacTBOPOB HOPMAJILHON U MOJSIPHON KOHLEHTPaLUU

1.Yto Ha3bIBaeTCS SKBUBAJICHTOM BeliecTBa?

2.Kaxk paccyuTath 3KBUBAJICHTHYIO MacCy BelIecTBa U (pakTop IKBUBAJICHTHOCTH?

3.Ha mnomHoe THuTpoBaHue 20MJI pacTBOpa CEpPHOW KHCIIOTHI MOTpadeHo 24w
JEIMHOPMAJIFHOTO PAacTBOpa THAPOKCHAA Kaiuusd. BplUuCINTEe HOPMaNbHYIO H
MOJISIPHYIO KOHLIEHTPALUIO PACTBOPA CEPHON KUCIIOTHI.

4.PacTBOp ¢ MaccoBoii ponei runpokcnna kamuss KOH 15% umeer miotHocTs p = 1,14
r/mi. PaccunTaiiTe MOJSIpHYIO KOHIIEHTPALUIO PACTBOPA.

5.0npenenure MaccoBylo 100 KapOoHara kxanus B 2M pactBope kapOoHara Kauus,
IUIOTHOCTB KOTOpOro pasHa 1,21 r/mir.

Tema 5. Bausinue pa3au4HbIX (paKTOPOB HA THAPOJIU3 COJIEH
1.Y9T0 Takoe CTeNeHb THIPOJIN3A, U KakKue PaKTOPHl CIIOCOOCTBYIOT THIPOIU3Y?

2. Ompenenuts pH 0,1M opTtodocdara kanus.
3.Hamucars  MoJeKyssipHbIE M HMOHHBIC  YpaBHEHMs  peakUMi  THIpOJIN3A:
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a) xJiopujga aMMoHus; O) arerara HaTpus; B) amerara aMMOHHS. YKa3zaTbh B
KaXJIOM cllydae 3HaueHue pH pacTBopa u xapakTep cpejibl pacTBOpa.
4. HamucaTe MOJEKYJNSpHbIE M HOHHBIC ypaBHEHUS TUAPOJIM3A:

a) kapOoHaTta HaTtpus; 0) cyibdara HaTpusa, B) Qocdara kamus; T) XJopuiaa
xkenesa (Il); a) cymedara amomuaus. B kaxmom ciydae ykazath pH pacTBopa
U XapakTep CPEembl.

5. Kakoe BemecTtBo HeoOXoaMMo MNpuOaBUTH K pacTBopaMm KapOoHara
HaTpWs, XJOpuAa Menu, cyib(para aMMOHUS, aleraTa HaTpHs, XJIOpHIA Kele3a
(1), 4T06BI MOAABHUTH UX THAPOTU3?

6. Harmmmire ypaBHeHWsI TUIpOIM3a B MOJIGKYIISIPHON M MOHHOM (popMax yist CIISIYFOLIMX COJSH:
CuS0O4, K2S0;, (CH3COO)-Ba.

7. IMouemy npu crmBanmu pactBopoB CrCls v NaS Henb3st nonmyduts ocaniok CrSz?

8. Tlouemy mpu cmerieHun pactBopoB AlCls u Na)COs BeiersieTcss Ta3 M BBIANACT OCANOK?
Hammimwre ypaBHeHus peakiii I'MIpoiM3a B HUCXOIHBIX PACTBOPAX M YPABHEHUE COBMECTHOIO
TUIPOIIH3A.

Tema 6: HN3ydyeHne OKHCIUTEIHLHO-BOCCTAHOBHUTEJIbHBIX CBOIMCTB BelECTB.
Bausinue cpebl Ha OBeeHHe OKHCIUTEIeH

1. Yro Takoe peakIii OKHUCICHUSI-BOCCTAHOBIICHUS?
2. YTto Takoe OKHCIIUTENIh 1 BOCCTAHOBUTEIE?
3. Kakoii mpouecc Ha3bIBa€TCs OKUCIEHUEM, a KaKOH - BOCCTaHOBJIEHUEM?

4. KaK 3aBUCAT OKHCJIUTCIbHO-BOCCTAHOBUTCJIBLHBIC CBOI\;ICTBa 3JICMCHTA OT CTCIICHU
OKHCIIeHHs?

5. Kakne THIUYIHBIC OKMCIUTEIN U BOCCTAHOBUTEIN BBl 3HaeTe?

6. Moxer M OAZHO W TOXE BEIIECTBO OBITH OJHOBPEMEHHO OKHCIUTENIEM |
BOCCTaHOBHTENIEM?

7. Kakue u3 Hmwke ykasanusix Bemiects: Cly, PhO,, KoCr,07, KMNnOs, NagS, Kli, KBr,
FeSO4, Na,SO3z, NaNO; - MOryT mposiBJISTH TOJILKO OKHUCIHTEIbHBIC CBOMCTBA, KaKHe
TOJNBKO BOCCTAHOBHUTEILHBIE, KAKWE KAaK OKHUCIMTENBHBIE, TAK U BOCCTAHOBUTEJBHBIE?
[Touemy?

8. YKa)KI/ITe, KaKHne MpouecChl (OI(I/ICJ'IGHI/IG niIn BOCCTaHOBJ’IeHI/Ie) OTpaXXaroT CJICAYIOINC
CXCMBI:

5032' 5042'—> 52032' 8042' —>
Fe,O3 FEOZE'> P033' PO43' —
ClO cr— PO* P ’

9. B yem cocrouT cymHOCTh NoabGOpa Ko3()(UIMEHTOB K pEaKkuusiM OKHCIICHUS -
BOCCTAHOBJICHUS TI0 METOJTY AJIEKTPOHHOTO Oananca?

10. OT 4yero 3aBHCUT XapaKTep MPOJTYKTOB PEaKIUi OKUCIEHUS-BOCCTAHOBIICHHUSI?
11.Kakwue cymecTBYIOT THITBI OKHCIUTEIBHO - BOCCTAHOBHTEIBHBIX PEaKITHii?
12. Ha3oBute BasKHEHIINE OKUCIUTEIM, BOCCTAHOBUTEIH.

13. Yka3aTh, Kakue U3 MPUBEICHHBIX HHUXKEC BEIICCTB SBISIOTCS OKHCIUTEISIMHU,
a xakue - Boccranouresimu: FeCly, Cla, Zn, NHs, PbO2, Auy(SO4)s, KClO3, NaClIO.

14. Omnpenenure cTeneHs OKUCICHUS cepbl B coemuHeHmsX: HoS, NaxS:03, HaSOs, HaSOs.

15. TpuBectn mpuMepsl peakiuii, B KOTOpbIX Ookcux cepsl (IV) mposBiser cBolcTBa
OKHUCITUTEIIS] M BOCCTAaHOBUTEIIS.

Tema 7: IlorydeHHe U CBOHCTBA KOMILIEKCHBIX COeTHHEHMIT

1. Yto Takoe KOMIUIEKCHBIE COeTUHEHHS?

2. Kakune sneMeHTH yalie BBICTYNAIOT B POJM KOMILIeKcooOpaszoBarensi? Yto Takoe
KOMIUTEKCO00pazoBaTess?

3. Yro HaspiBatoT nuranaaMu? Kakoa nx Xumudeckas npupojaa?

4. 3a cueT KaKux CBs3ei KOOPANHUPYIOTCS JIUTaHIbI KOMITJIEKCOOOpa30BaTeNsIMI?

5. Kak mosjy4aroT KOMIUIEKCHbIE coequHeHus? Hamummire ypaBHEHHsS peakLuii
(MOnNeKyISpHBIC X HOHHbIE) NONTYyYEeHHs] KOMIUIEKCHBIX COSIHMHEHUMH:

6. Ko[Hqlz], H2[PtCle], [Cu(NH3)4](OH)..

7. Kak BenyT ce6st KOMIUIEKCHBIE COETMHEHUS B PEaKIUiX 0OMeHa?

8. CocraBbre (OpPMYyIy KOMIUIEKCHOTO COEIAMHEHHS, B COCTaB KOTOPOIO BXOIAT
gactus: NOg', Na*, H,O, Cr¥*. KoopauHamuoHHOE YHCII0 KOMIUIEKCO0Opa3oBaTens
paBHo 6.
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9. Ompenenure 3apsa  KOMIUIEKCOOOpasoBareiast B CACAYIOIIUX  COCAMHCHHSX:
[Co(NH3)sCI1?*, [NiFe]*, K[Zn(OH)4].

8. Tema 8: TlosyyeHue u U3yueHHe CBOMCTB S-, P-, O —3JieMeHTOB

1 Jlatb cCpaBHUTENBHYIO XapaKTEPUCTHKY CTPOEHHMS AJICKTPOHHBIX 000JI0YEK aTOMOB S
- DIIEMEHTOB IepBOi M BTOpol rpynmn. CreneHu okucieHus. OopMbl cOeTUHEHHUI
(OKCHIOB, THIPOKCHIIOB, COJICH).

2. [t 00I1IyFO XapaKTepHCTUKY P - EMEHTOB: CIPOSHHE WIEKTPOHHBIX 000JIOUYEK aTOMOB, HAXOXKIICHHE
B TaOnmIie MeHyieneeBa, CTeNeHr OKUCTICHHS, (POPMBI COSTMHEHHI.

3. Kak mosry4aroT B ¢cBOOOTHOM COCTOSIHHH IICTIOYHBIE METAJITBI?

4. CKOombKO  JHWTPOB  Boaopoxaa (H.y.) MOXKHO TIONYyYUTh TIPH B3aUMOJICHCTBHU
24-X TpPaMMOB KaJIBITHSI C BOJION?

5. HammcaTs ypaBHEHHS peakiiii B MOJICKYIIPHOM U HOHHOM BHJIE MEXIY:

6. rMApUIOM KaJbLHs U BOJBL, XJIOPUIOM KabIMs U (hochaToM HATpus, HUTpAToM Oapust
1 cynb(haToM aOMHUHUS, THAPOPOCHaTOM HATPHUSA U THAPOKCHIOM HATPHSL.

7. 5. TlpmBectn ypaBHEHHE pEAKIWH, B KOTOPOM TIIEPEKHCh BOIOPOJA SBISCTCS:
OKHCITHTEJIEM I BOCCTAHOBHTEIIEM.

8. Hanwmmmire smekTpoHHBIE (POPMYITBI aTOMOB a) XpoMa; 0) MapraHia; B) JKene3a; T)
koOanpTa; 1a) Hukens? Kakyro BaJeHTHOCTh TIPOSBISIOT JTH O3JCMEHTH B
HEBO30YKICHHOM U BO30Y>KICHHOM COCTOSHUSX?

9. C moMoIIb0 ypaBHEHUH peakiuii JoKaXuTe aM(pOTepHOCTh THAPOKCHaa Xpoma (3).

10. B kakoii CTeNEeHH OKHCICHUSA a) MapraHell M 0) XpOM TPOSBISIOT TOJBKO
OKHCIIUTENbHBIE cBoiicTBa? Hanuimre anexkTpoHHbIe (OpMYJIBI MapraHiia 1 Xpoma B
9TOH CTENEHU OKUCIICHUSI.

11. Moryr nu cymectBoBath coBmectHo a) Fe(OH); wu COz, 6)Fe(OH)s u H:S,
B)Ni(OH), u H:0;, r) FeCl; u H,S? Hanwmiuute COOTBETCTBYIOIIUE YPaBHEHHUS
peakuui.

12. HanummTe ypaBHEHHs pEakLUii pacTBOPEHHs JKeje3a: a)B COJSHOM KHUCIOTe; 0)
CepHOM KHCIIOTEe (KOHLEHTPUPOBAHHOW M pa30aBIEHHOM); B)a30THOW KHUCIIOTE
(KOHIICHTPUPOBAHHON U pa30aBICHHOM).

9. Tema 9: Texunuxa Oe3onmacHocTH. OCHOBHbIE oONIEpallMd XMMUYECKOr0 AaHAIU3A.

IHoaroroBka XuMH4YeCKOM MOCYAbI K AaHAJTU3Y

1. HazoBuTe OCHOBHBIE MTPaBUJIa TEXHUKH 0€30MAaCHOCTH pabOTHI B TAOOPATOPHH.

2. OxapakTepH3yiiTe OCHOBHBIE OIEpallMi XUMUYECKOTO aHAIIN3a.

3. Kax npoBozsT npo6onoAroToBKy B XUMU4ECKOM aHan3e?

4. Kakue TpeOoBaHUS MPEIBSBIAIOTCS K HCCIeAyeMol mpode BemiecTa?

5. Kak mpoBosT U3MepeHne CUrHajla B XUMHIECKOM aHannu3e?

6. Kakue TpeOoBaHMs NPEABIBISAIOTCS K pacyeTy u 0(pOPMIICHUIO pe3ysibTaTa aHaau3a?

7. Tlepeuncinre OCHOBHBIE BUABI XUMHUIECKON OCYIBI.

10. | Tema 10: Ot60p Mpod 1 MpPodONOATr0TOBKA

1. [aiiTe onpeneneHns: «aHAIHN3Y, KIPUHIIAIT METOIA%, «METOJ] aHAIIA3ay.

2. Uro siBrsieTCS TIAaBHBIM IPUHIIAIIOM TIPU OCYIIECTBICHUH TTpoOooTOOpa?

3. Uro Takoe mpoOonoaroToBka’?

4. Kakne ¢paxkTopel MOTYT IIPHBECTH K IIOJYYECHHIO HENPAaBUIIBHBIX PpE3YJIbTaToB

aHanm3a?

5. B kakoMm JIOKyMEHTE COJICPKHUTCSI paboyasi MPOIHKCH MO ONPEEICHUI0, KAKOTo JTH00

MoKazaTeJsisi KauecTBa MpoayKTa?

6. UYro o3Havaer  QopMyIHMpOBKa  «mpoba  JODKHA  OBITH  JOCTAaTOYHO

TIpEICTaBUTEIbHA)?

11.

Tema 11: KavecTBeHHbIIi aHAJIN3. AHAJIU3 KATHOHOB

1. Kakoii peakTHB Ha3bIBAIOT IPYIIIOBBIM PEAKTHBOM?

2. Kakue KaTHOHBI OTHOCSITCS K NI€PBOH aHAINTHYECKOW TpytIe?

3. Kak M0>XxHO 0OHapy>KUTh KATHOHBI aMMOHHUS?

4. OOsbsicHUTE, TOYEMY KaTHOHBI aMMOHHMS MEIIAIOT OOHAPYKEHHIO KAaTHOHOB KaJHs B
peakuuu ¢ rekcanurpokodansrarom (I11) Harpus?

5. Kakumu peaktBamMu MOXHO oOHapyxuth Na* B BomHoMm pactBope? Kakue
YCJIOBHSI HY)KHO COOJII0/IaTh TP BBIMOJHEHUH ATUX PEaKIUn?

6. Kakoilf rpymmoBOd pEaKTHB  HCIONB3YIOT miasi  OOHapyxeHus karuoHoB |l
rpynnbl? Kakue ycioBus Hy)KHO COOJTIOaTh MPY BHITIOJTHEHUN dTONH peaKiun?

7. Bo3MoHO, 11 OTKpHITh Fe?* B mpucyrctBum Fed* u Zn?*?

8. Kaxk M0HO 00Hapy>kuTh KatnoH Mapradna (11)?
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9. Kakumu cBoiicTBaMHu o6naz[a10T TUAPOKCHUbI KATUOHOB TpeTLCﬁ prHHI)I?

10. Kakoii rpynmoBoil peakTHB HCIIONB3YIOT ISl OOHapy>keHus KaTuoHoB || rpymmst?
Kakue yciaoBHs Hy>)KHO COOJIIOIaTh TIPH BBITIOJTHCHUH dTOW PEaKIHiA?

12. | Tema 12: KauecTBeHHDIil aHAIN3. AHAJIN3 AHHOHOB
1. Kakue aHnoHsl oTHOCsTCA K | rpymme?
2. Kaxkoli rpynmoBoil peakTHB HCIOJIB3YIOT JUIsl OOHapy»KeHUs! aHMOHOB | Tpymbi?
3. Kak MoxHO 00HapyXuTh Gocdar - HoH?
4. Yewm oTnMyacTcs aHAIU3 AHHOHOB OT KATHOHOB?
5. Kaxme aHHMOHBI OTHOCSTCA KO BTOPOil Tpyrmme?
6. Kaxoii rpynmoBoii peakTHB HUCIIONB3YIOT Il oOHapy)keHus aHnoHoB || rpymms?
Kakwue ycinoBus Hy>)kKHO COOJFOIAaTh MIPH BEITIOTHEHIH TOM peau(m/m‘7
7. Kak oO0HapyKHTb IPOBEPOYHBIM peakTHBOM HOHBI Cl° I- B pactBOpE?
8. TIlo xakmM CBOWCTBaM OTIMYAIOTCS OCAIKH COJEH 6ap1/1;1: cynbdara, kapboHaTa H
runpodocdara?
9. Ilo kakuM cBoOicTBaM OTIMYAIOTCS APYT OT Jpyra OCaJKH coleil cepedpa: Xiopuna,
opomMuza u nonuaa’?
10. MoxHo iu oTkpbiBaTh aHHOHBI NO3~ B mpucyrctBun NOy™?

13. | Tema 13: O0Hapy:keHre HOHOB OHOTE€HHBIX 3JIEMEHTOB B NPOAYKTAX MUTAHUSA
1. Kakwue 31eMeHThI Ha3bIBAIOT OMOTCHHBIMU?
2. IlpuBenure xiaccupukannio OMOTeHHBIX SIEMEHTOB.
3. Kakyro ponp urpaet HOH aMMOHHS B IPUPOIHBIX BOAAX?
4. Kaxue MeTopI 0OHAPYKCHHUS HOHOB BEI 3HaeTe?
5. CocraBbTe cxemy TpaHCcHOpMAIUK OMOTEHHBIX JJIEMEHTOB B TPO(PHUCCKHX IETIAX
Ha puMepe Maprasia (5kene3o, cepa, a3or).

14. | Tema 14: I'paBumeTpuyeckuii (BecoBoii) anaau3 OnipenesieHne CyxXoro oCTaTka BoIbl
rpaBHMETPHUYECKUM METOI0M
1. Kakue TpeOoBaHUs NPEaBABIISIOT K OCAXKIAEMON M TpaBUMETpUIECKOM (hopmam?
2. Ot kakux (pakTOpOB 3aBHUCAT pa3Mep M YUCIIO YACTHIL ocaaKa?
3. Kakue TpeOOBaHUS IPEABABISIFOTCS K OCAIUTENIO B TPAaBUMETPHUSCKOM aHaH3e?
4. Kak BIHSIOT Ha PaCTBOPUMOCTDL OCajJika MPUCYTCTBUE OAHOMMEHHBLIX C OCaAKOM
noHoB, pH cpenpl, WOHHas cuia pacTBOpa, KOHKYPUPYIOLIME  pEeaKLUH
KOMITIeKCO0Opa3oBanus?
5. Kakumu npuyrMHaAMH OOYCIIOBJIEHO 3arpsi3HEHHE KPHUCTAJUTMYECKUX M aMOp(HBIX
0CaIKOB?
6. O0oCHYy¥iTE YCIIOBUS OCAKACHUS KPUCTAIUIMICCKIX H aMOP(PHBIX 0CATKOB.
7. Kakumu mpeumyliecTBamMu — OOJIQAIOT  OPraHMYECKUE  OCAIMTENH  Iepel
Heoprannueckumu? Kakue ocagurenu Bel 3Haete?
8. [Ipemmoxxute 1 00OCHYHTE COCTaB MPOMBIBHOM KHIKOCTH AJISI TPOMBIBAHHSI OCAIKOB:
FE(OH)3 , A|(Cg Hs NO)3 ) AgC|.
9. Kakue QpuibTphl NPUMEHSIOT B TPABUMETPUH ISl OTJIENICHUS OCAXIaeMOH (OpMBI?
10. Kakyro HaBecKy TeXHHYecKoro kapOoHaTta kampuus, comepxamiero 80% CaCOs,
ClIeIyeT B3ATh IS IPAaBUMETPHUYECKOrO aHaiu3a, eciu ocaxmaemas ¢opma CaCy Oy,
rpaBumerprueckas popma CaO?

15.

Tema 15: TIpmHOMD M TEeXHMKA BBINOJHEHHS] THTPHMETPHUYECKOr0 aHAIW3A.
IIpuroroB/jieHHe CTAHIAPTHBLIX PACTBOPOB

. Kakoil 3aK0oH JIeXKUT B OCHOBE TUTPUMETPUIECKOT0 aHau3a?

. OObeMHBII NN THTPUMETPHUYECKIH aHAJIN3, €0 CYIIHOCTb U METOJBL.

. TpeOoBaHus1, IpebsBIIEMBbIE K PEAKIUSIM, UCIIOJIL3yEMBIM B 00bEMHOM aHAJIN3E.
. [IpaBnia moap30BaHMS MEPHOH MOCYA0H (MEpHBIE KOOI, TUIETKH).

. TpeboBaHMe K cTaHJAPTHBIM BELIECTBAM.

. TexHuKa NpUroTOBIEHHS PACTBOPOB TUTPAHTOB.

. Kakoit obbem pactBopa HC1 (B mu) ¢ momspHoii konuenrpauuein Ci(HC1)=10,97
MOJIB/1 HEeoOXomuMo B3ATh st mosydenuss 100 mi  pactBopa ¢ MOJSIpHOM
konnentpauueit C2(HC1)=0,1 mons/n?

NN L AW N~

5. Kakas wHaBecka Oe3pogHoro kapbonara Harpus NapCOstpebyercs mist
npurotoBnerns 100 mi pactBopa ¢ MoOJsIpHOH KoHIeHTparmed sksuBasieHTa C('%
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Na>,C0O3)=0,1 momab/a?

6. Onpenenure Maccy NapCOz+ 10 HoO (kpucTamimgeckoi compr), HEOOXOIUMYIO s
npurotosiaeHus 500 ma 0,5 N pactBopa.

7. Cxonbko MWUTMIMTPOB 38% pacTBOpa XJIOPOBOJOPOAHOM KHCIOTHI (p=1,19 r/mm)
HY>KHO B34Th 1711 npurorosieHust 500 ma 0,3N pacteopa?

8. Ompenenure Maccy HUTpaTa HATpui H 00BEM BOJABL, HEOOXOAWMBIC IUIA
npurotoBnenus: a) 200 r 15% pactopa; 6) 50 T 8% pactBopa?

9. Vkaxwure (akTOphl AKBHBAICHTHOCTH W MOJISIpHBIE Macchl dKBHBaseHTa KMO4 B
PEaKIUX:

a) 2 KMnO4 + 5 NazC204 + 16 HCl <> 2 MnCl; + 2 KCI + 10 CO2 + 8 H20 + 10 H.0
0) 2 KMnO4 + 3 MnCL; + H20 < 5 MnO3| + 4 KCI1 + 4 HCI

10. Kak B3auMOCBsI3aHbI TUTP paCcTBOpa U MOJIApHAsA KOHICHTpalus JKBHUBAJICHTA?

16.

Tema 16: Meroa HeilTpaauzanun. OmnpeaejeHue THUTPa PacTBOpa COJISAHOM
KHCJIOTBI

1. Kakoif 3aK0H JIS)KHUT B OCHOBE ITPOBEACHUS 00bEMHOT0 aHamm3a?

2. KucnoTHo-0CHOBHOE TUTPOBaHUE:!

- THTPAHTHI B alTUIAMETPHH U alTKATUMETPUH, UX CTaHJApTH3AIINS;

- (huKkcHUpOBaHKE TOYKHU SKBUBAJICHTHOCTH. KHCIIOTHO-OCHOBHBIC HHIUKATOPHI;
- IPUMEHEeHHE KUCIIOTHO-OCHOBHOTO THTPOBAHUS B TIPAKTHKE.

3. TexHUKa IPOBEJICHUS METOJa HEUTpaIN3aLIHK.

4. KakoMy U3 METOJOB HPOTOJIUTOMETPUH OTHOCHUTHCS YCTAHOBJIEHHE THUTpPa pacTBopa
COJISIHOW KHCJIOTHI 110 KapOoHaTy HaTpus?

5. ITo xakoMy NPUHOHXITY KJIACCH(PHUIUPYIOT METOIBI 00BEMHOTO aHamu3a?

6. Croabko rpaMmmoB Na,CO3z Heobxomumo i B3aumoaericTeust 100 M 4 H. pacTBopa
HCI?

7. Crombko gutpoB 0,15H pacteopa AgNO3 HeoOxoaumo st ooMeHa peakimu ¢ 0,5 i
0,3 =. pactBopa AlCls.

17.

Tema 17: Onpeneienue coep:kanus Fe>* B pacreope cyibdara sxeaesa (1)

MepPMAHTAaHATOMETPHYECKHM MeTOI0M

1. JlaiiTe KpaTKyro XapakT€pUCTUKY METOJIOB PETOKCOMETPHUH.

2. Kak onpenessioT TOUKy SKBHBAICHTHOCTH B IEpMaHIaHATOMETPUH?

3. Ilepeuncinure OCHOBHBIE MOMEHTHI MO IPUTOTOBJICHHIO CTaHIAPTHBIX PacTBOPOB B
NepMaHraHATOMETPHH.

4. Hamummrte OBP MeTonoM »amekTpoHHOro OajlaHca, yKaKUT€ OKHUCIHTENb H
BocctanoButenb: KMnOy4 + Kl+ Hy, SO4 — Jo + ...

5. Paccuwmraiite Maccy HaBecku [t npurotoBieHus 0,05 H. p-pa mepMaHTaHaTa Kauus
500 mu.

18.

Tema 18: OnpenesieHue NepMAHTaHATHOI OKHCISIEMOCTH BO/IbI

1 [laiiTe KpaTKyI0 XapaKTepUCTHKY METOI0B PEIOKCOMETPHH.

2 Kak onpenensifoT TOUKy SKBUBaJICHTHOCTH B IEPMAaHTaHATOMETPHH?

3 TexHHMKa IPOBEAEHHS aHAIN3A 110 ONPEJIEIICHNUIO OKUCIISIEMOCTH BOJIBI.

4 Hanmmmmre OBP Meronom aiekTpoHHOro OanaHca, YKaXHATE OKHCIHMTENb |
BocctaHoButenb: KMnOy4 + Kl+ Hy, SO4 — Jo + ...

5 Paccumraiite maccy HaBecku i npurotosieHus 0,01 H. p-pa mepMaHTaHaTa Kailus
500 M.

6 Uro xapakTepu3yeT OKHCIIEMOCTh BOJIbI?

19.

Tema 19: OnpenesieHune 0CTATOYHOr0 XJI0Pa B BOJE METOIOM HOAOMETPUH

1. Ha xakux peakuusx OCHOBaH METOJ HOIOMEeTpHu?

2. Buapl THTpOBaHUS B METOJIE HOIOMETPHU.

3. Kakue paboure pacTBOPHI MPUMEHSIOT NPU ONPEACICHUH OCTATOYHOIO XJIOpa B
Bojie?

4. Hamummre OBP MeromoMm 3ieKTpOHHOro OanaHca, YKaKUTE OKHUCIHTENb U
BoccranoBurenb: KMnOy + KI+ Hy SO — Jo + ...

5. J1yis 9ero mpoBOJISAT XJIOPUPOBAHUE BOJIBI?

20.

Tema 20: Omnpenesnenne xKecTKOCTH BOIbI KOMIIJIECOHOMETPHYECKHM METOIOM
1. Ha kakoii peaklMy OCHOBaH KOMIIJIEKCOHOMETPHUUYECKHI METOI aHaIm3a?
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OOBACHUTE MEXAHHU3M HeﬁCTBHH MCTAJUIOXPOMHBIX UHAUKATOPOB.
Kakue comu 06y0HaBHHBaIOT JKECTKOCTh BOHI)I?
OX&paKTele’,yﬁTe METOAbI CHHKCHUSA )KCCTKOCTHU BOJBI.

SAE N SN

B 350 r Bogsr pactBopeHo 50 r kpuctayuoruapara. BEYHUCIATE MacCOBYIO JIOIIO
KpucTajioruapara u 6e3BogHoro cynbdara sxenesa (I1) B pactBope.

21.

Tema 21: OmnpenesieHue XJI0pU/ - HOHOB B BOI€ METOJOM OCAKIEHUST

1. J[laiire KpaTKyIo XapaKTEpUCTHUKY METOJIa OCaXICHUSI.

2. Ha xako¥t peakiiuu OCHOBAaHO OIPEICIICHHE XJIOPUI-HOHOB B MeToie Mopa?

3. Kaxoit aHanuTHYECKUI CHUTHAJ HCIIONB3YETCS B METOIE OCAKICHUS?

4. Kakoii 06vem 36,5%-Horo pactBOpa cossiHO#M kuciots! (p=1,18 r/cM) HE0OXO0MMMO
B3sTh A1 mpurotoBierHus 1000mia 0,1 M pactBopa?

5. Jlaiite KpaTKyl XapaKTepHCTHKY BceM (opMmaM 3JIeMEeHTa XJIopa, KOTOpble OH
oOpasyeT B BOJIHO# cpeje.

22.

Tema 22: JlaGopaTopHble Bechl. B3siTHe HaBeCOK HA aHAJIMTHYECKHX Becax
1 Kakne BUIBI Ta00PaTOPHBIX BECOB CYIIECTBYIOT?

2 OnumunTe NOPSAAOK B3BEUIMBAHUS HAa aHATUTHUYECKHUX Becax.

3 Kakoit pu3uyeckuii MPUHITHIT MOJI0XKEH B MPOIIEAYPY B3BECIIHBAHMUS?

4 Kax noxa3zaTesib MacChl IIPOJTyKTa MOXeET ObITh HCIIOIb30BaH B TOBapoBeacHUE?

5 Hpunanun geiicteust BJIP 200.

23.

Tema 23: ®otokosiopuMerpus. OmnpeaejieHHe HWOHOB MeIM M Keje3a

(hoToK0TOPHMETPHYECKHM METOA0M

1. Kakwue ¢uzndeckne sBICHUS JI€XKAT B OCHOBE ONTHYECKUX METOJIOB aHAIN3a?

2. Kakolf 3aKOH ONNCBHIBAET 3aKOHOMEPHOCTH CBETOIIOTJIAIICHMS OKpAaIICHHBIMHU
pactBopamu?

3. Ilepeunciaure W KpaTko OXapakKTepH3yHTEe METOIBI pacdyeTa KOHLEHTPALUH B
(oToKOIOpUMETPHH.

4. Tlpu onpenenennn CU?* B BUHE ONTHYECKas IUIOTHOCTh PACTBOPA aMMHaKaTa Me/Iq,

conepxamrero 2,30 mr Cu“* B 100 oM®, paBHa 0,26 npu TOJILKHE HOIJIOMIAIOWIETO CIOS

20 mM. PaccunTaiite MOJISIPHBIH KO (QHUIUEHT CBETOMOTIIOIICHHS.

u2+

5. Paccuuraiite MUHMMAaIbHYO KOHLeHTpauuio CU?* B Boje (MOJB/I), KOTOPYHO MOX
HO YCTaHOBHUTBH (POTOKOIOPUMETPHUIECKHM MeTomoM, ecid A = 0,35; | = 1 cm; £ = 120.

6.PaccunraiiTe ONTMMANBHYIO JUIMHY KIOBETHI (CM), HEOOXOMMMYIO JUis M3MEpEHMs
ONTHYECKOH MJIOTHOCTH PacTBOPa, Cojep)alero 6 Mr terpaammuakara Cu?* B 100 cm?;
€=120; D =0,65.

7. Paccuuraiite onTHuecKyro ILIOTHOCTb pacTBopa, cojepskamero 2 mr NiZ* B 500 cm?,
ecJId TOJIIMHA TIoriomatomero cios 1 cm, € = 1,5-10% .

8. Paccumraiite Maccy HaBeCKd KpucTamuoryapara cyiabdara meau CuSOs 10H20 mst
npurotoBieHus: 100 M cTaHZApPTHOTO pacTBOpa C KOHIGHTpAIMel HOHOB MeEIH
C(Cu?*)=0,1 mr/m.

9. YCTpoHCTBO M MOATOTOBKA CIIEKTPO(OTOMETpa K padoTe.

10. YKakuTe HCTOYHUKH NOTPEIIHOCTEH B (JOTOKOJIOPUMETPHHU.

24.

Tema 24: OnpenesieHue KauyecTBa NPOAYKTOB JIOMUHECHEHTHBIM METO0M

1 Ha gem ocHOBaHO CBeYEHHE MTPOAYKTOB MUTAHUSA?

2 JIns KakuX 1eneil MOXHO MIPUMEHSTh JTIOMUHECIICHTHBIN aHamu3?

3 Buapl JFOMHHECIIEHIIMH.

4 OxapakTepusyiire npuoop «PuIHH».

5 Onumure TEXHUKY MPOBEACHUS aHajdu3a OBOIIEH M 3€pHa JIIOMHUHECLIEHTHBIM
METOIOM.

25.

Tema 25: Tlorenuuomerpus. Onpenenenue pH B u Er B npupoaHbix Bogax
1. Yro takoe pH?

2. Or kakux (pakTopoB 3aBHCHUT 3HaUeHHE pH PUPOIHBIX BOA?

3. Ponb OBII a5t )KUBBIX OPraHU3MOB.

4. Kaxkwue cnioco0bl m3mepenus pH Bbl 3HaeTe?

26.

Tema 26: Xpomartorpadus. Onpenenenne KATHOHOB MeTaJLJI0B MeTogoM BX

1. Ha yem oCHOBaHO pa3JieieHne BEIeCTB METOA0M Xpomarorpadun Ha Oymare?

2. YTo CIyXUT KOJMYCCTBEHHOW XapaKTCPHCTUKOW pAacCHpeieCHHUs BEIICCTB Ha
Oymare?
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3. IlapameTpom, 10 KOTOPOMY HJICHTH(GHIMPYIOT BELIECTBA METOJIOM Xpomarorpaduu
Ha Oymare, SIBJISIETCS ...

Kpurepuu onieHuBanus otsera (Tabdi1.) TOBOAATCS 10 CBEACHHUS OOYYAIOIIMXCS B HA4aJIe
3anaTui. O1ieHKa o0bsBIsieTcs 00y4aIEeMycsi HeIOCPEICTBEHHO MOCJIe OTBETA.

IIkauaa Kpurepnu onesnBanus

- 00yJaronuiics MOJHO YCBOWI YUCOHBIH MaTepHa;

- MIOKA3bIBAET 3HAHHE OCHOBHBIX MOHSATUI TEMBI, TPAMOTHO MOJB3yeTCsl TEPMUHOIOTHENH;

- POSBIIIET YMEHUE aHATM3UPOBATh U 0000IaTh HHPOPMAITHIO;

Omenka 5 - IEMOHCTPUPYET YMEHHE H3JIaraTh y4eOHBIH MaTrepHayl B ONPEIACIICHHOW JIOTHYECKON
(oTiM4HO) MTOCIIEIOBATENIFHOCTH;

- IEMOHCTPUPYET CHOPMHUPOBAHHOCTH U YCTOMIHUBOCTH 3HAHHWM, YMEHUH U HABBIKOB,

- MOTyT OBITh IOMYIICHBI ONHA—IBE HETOYHOCTH IIPH OCBEIIEHHH BTOPOCTEIIEHHBIX

BOIPOCOB.
-OTBET YAOBJICTBOPACT B OCHOBHOM TpeGOBaHHHM Ha OIICHKY ((5», HO TpU 3TOM HUMECT

Onenka 4 MECTO OJIMH U3 HEIOCTATKOB:

(xoporo) - B YCBOCHHHM Y4YEOHOTO Marepuaja IOMyIICHBl HEOOJIbIIHE MPOOCNbl, HE HCKA3UBIINEC

COACPIKaHUC OTBCTA; B M3JIOKCHUN MaTCpUuaja JOMYIIEHbI HE3HAYUTCIbHBIC HCTOYHOCTH.

- HCIOJIHO HJIKM HCEMOCJICAOBATCIBHO PACKPBITO COACPIKAHHUE MATepuajia, HO IIOKA3aHO
061].166 MNOHUMAaHHUEC BONPOCAa U MNPOACMOHCTPHUPOBAHBI YMCHHSA, MAOCTATOYHBIC LA
,I[aJ'ILHefII.HeFO YCBOCHUS MaTepUaa,

Ouenka 3

- IMEJIUCH 3aTPYIHCHHUS WU JOMYIICHBI OMHOKK B ONPEICIICHHH MTOHATHH, UCTIOIE30BAaHUU
(YIOBIIETBOPUTENHHO)
TEPMUHOJIOTHH, WUCIPABJICHHBIC MOCJIC HABOMAIIMX BOIPOCOB; BBIABICHA HEIOCTATOYHAS
c(OpMHUPOBaHHOCTh 3HAHWHA, YMCHHH W HABBIKOB, OOyJaroIIUICS HE MOXET MPUMEHHUTH
TEOPHIO B HOBOH CHUTyalluu
- HE PacKpPHITO OCHOBHOE CONEpKaHNE YIeOHOTO MaTepHaa;
- oOHapy)XeHO HE3HaHWE WIM HETIOHWMaHHe OoJbpIled win Hambojiee BaXKHOH dacTH
e0HOTO MaTepHaa;
Ormenka 2 i P ’

- JA0IyHICHbI OIIMOKH B OIIpCACIICHUN HOHSITI/IfI, Ipu HCHOJIB30BAHUU TCPMHHOJIOTHH,
peuIieHur 3a/1a4, KOTOPbIC HEC HUCIIPABJICHBI IMOCJIE HECKOJBbKHUX HAaBOIAAMINX BOIPOCOB; HC
C(bOpMHpOBaHLI KOMIETCHIHH, OTCYTCTBYIOT COOTBCTCTBYIOLIMC 3HAHUA, YMCHUA U
HAaBBbIKH

(HEYIOBIIETBOPUTEIIHHO)

4.1.2 TectupoBaHue

TectupoBanue WCMONB3yeTCS ISl OIEHKHM KayecTBAa OCBOCHHS OOYYArOMIMMCS OCHOBHOM
npodeCCHOHATBLHON 00pa30BaTENLHON MPOrPAMMBI 110 OTJACIBHBIM TeMaM H/WIH pa3jeiiaM JUCIHILTHHBI.
Tect mnpexacraBnsier co0Ol KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJSIIOIIMNA  YIPOCTHTH
MPOIIeAYPY U3MEpPEHUs 3HAaHUN B yMeHu# oOydaroruxcs. OOyJaronMcst BBIIAIOTCSI TECTOBBIC 3aJIaHUSI C
(GOpMyIHUPOBKOM BOMPOCOB W TPEIOKEHHEM BBIOPaTh OJMH TMPABWIBHBI OTBET M3 HECKOJIBKUX
BapHAHTOB OTBETOB.

Ne OrieHOYHbIE CpeICTBA Kox u HanmeHOBaHHE
WHMKaTopa
KOMITETEHIIHU
THUMOBBIE KOHTPOJIBbHBIE 3aJaHus M (MJIM) MHBIE MaTepHajbl, HEOOXOAMMBIE JUIS OLEHKH H
3HAHMH, YMEHHH, HABBIKOB W (WIM) OMNbITAa JEATEIBHOCTH, XapaKTEPH3YIOIIUX
c(hOPMUPOBAHHOCTH KOMIIETEHIIUI B IPOIIECCE OCBOEHUS! TUCIIUIIMHBI
1 Kucnas conmp o0Opasyercs npu B3aumoneiicteuu 1 monst Ca(OH)z ¢ 1 mois . WAa-3 OIK-1
1) CH3COOH 2) H3PO4 Hcnone3yeT 3aKOHBI U
3) HNOs 4) HCI 3aKOHOMEPHOCTHU
2. Cymma  koo(uUuMEHTOB B  COKpamleHHOM HOHHOM ypasHenun KsPO, + CaCl, — | XMMHUCCKHX HAyK M HX
paBHa. .. B3aUMOCBsI3ei pu
1)3 3)6 U3yYCHUH, aHanm3e
2)18 49 OHMOJIOTUYECKHUX
00OBEKTOB U MPOLIECCOB
3. Jns uenouxu npespamennii FeSOs + /KMNnO4 + HSOy/ — Xi + /[KOH/ — Xol— X3
KOHCUYHBIM BEIIECTBOM X3 SIBJISCTCS ...
1) KFeO, 2) Fe
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3) Fe20s 4) FeO
4. YcTaHOBHUTE COOTBETCTBHE MEKAY (DOPMYJION M XapaKTEpOM OKCHIA.
1) MnO A) KHCITOTHBIH
2) MnO; b) amdorepusrit
3) Mn,Oy B) ocHoBHOIH
5. DJIEKTPOHHYIO KOH(UIYpAIMI0 BHEIIHETO 3JIEKTpOHHOro cios  3s?  3p®  umeror
COOTBETCTBEHHO aTOMBI W HOHHI ...
1) A%, CI, s* 2) Kr%, K*, Mg#*
3) Ne°, CI*S, Ca?* 4)P°, CI*3, Sr+
6. B 1 mutpe pactBopa coxmepxurcs 4 1 rugpokcupa Hartpus (NaOH). Momsipras
KOHIIEHTpAlysl pacTBopa paBHa ... OTBer:
7. O6vemHas 101t (B %) YKCYCHOW KHCIIOTHI B PacTBOpE, IMOIydCHHOM IIPH CMEIIHBAHUH
300 r 20% - Horo u 600 r 15 %-HOTrO PacTBOPOB, paBHA %.
1) 20,5 2) 8,45
3) 334 4) 16,7
8. PactBop, B otHOM suTpe, KoToporo coaepxkutcst 0,1 Mosb ruapokcuaa HaTpusi, umeeT pH,
PaBHBIH. . ..
1) 14 3)4
2)13 47
9. denosdranenH U3MEHHT OKPAcKy B pactBope conu, umeromue Gpopmyay: NaCl, ZnSO4,
AI(NO3)3, KNO;
1) NaCl 2) ZnS0O4
3) AI(NOs)s 4) KNO,
10. 3HaueHne KO3()(UIMEHTA y OKUCIUTENS B OKUCIUTEIbHO-BOCCTAHOBUTEIHHOW PEaKIUH
NaNO; +KMnO4+ KOH— pasHo ...
1)5 2) 2
33 4 1
11. Ha tutpoBanue 10 ma pactBopa NaOH 3arpaueno 20 mu 0,1 M pacreopa HCIl. Macca
mesioun B 500 MJI 3TOro pacTBOpa paBHa __ T'PaMM.
1) 1.2 2)2,4
3)3,6 4)4,0
12. B ocHoBe MeTo/1a (POTOKOIOPUMETPHH JICKHUT SBICHUE ...
1. WMsnydyenwue (3MHCCHA) CBETa
2. Tlornomenue cBera
3. Bo030yxaeHue aToMOB
4. TlepemsmydeHue cBeTa
13. O06Bém 0,15 H. pacTBOpa CEpHON KUCIIOTHI, HEOOXOIUMBIH ISl OCaXK/I€HHsI MOHOB Oapus u3
60 M 0,2 H. pacTBOpa XJjopuaa dapus, paBeH MJI.
1) 80 2) 180
3) 40 4) 90
14. s yeunenust runposnza cosm xyopuna xxenesa (1) B pactBope HeoOxoxumo ...
1) yBenMUIUTH TEMIEpaTypy
2) 100aBUTh KUCIOTHI
3) yMEHBIIUTH TEMIEPaTypy
4) yBeITMUNTH KOHIICHTPALIMIO COJIH
15. KommiekcHast cosib K3[Fe(CN)g] Ha3bIBACTCS ...covevevencrvenianenenn

[lo pesynpTaTam TecTa oOOy4arolmeMycs BBICTABISETCS OLCHKA «OTIUYHO», «XOPOIIOY,
«YZOBJICTBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIHLHO.
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Kpurepun onenuBanusi orBera (Tabi.) TOBOAATCS JO CBEICHHUS OOydYalOIIMXCS 10 HadJaia
TECTUPOBaHUs. Pe3ynbTar TECTUPOBAHUS OOBSBISCTCS OOYJArONMIEMYCsi HEMOCPEACTBEHHO IIOCIE €ro
CIIauH.

Mheara (%% npasasauex oTaeron)
OrieHka 5 (OTIIMYHO) 80-100
Orienka 4 (xoporio) 70-79
Orenka 3 (yIOBICTBOPUTEIILHO) 50-69
Orenka 2 (HEYIOBIETBOPUTEIHHO) menee 50

4.1.3 Ouenka pedepara

Hanucanue pedeparta mpenycmMorpeHo st ouHoil opmbl oO0yuenus. Pedepar — kparkas 3amuch
UeH, COAepKAIINXCS B OJJHOM WJIM HECKOJBKUX MCTOYHHKAX, KOTOpas TpeOyeT yMEHHUsI COMOCTaBIATh U
aHAJIM3UPOBATh Pa3IUYHbIE TOUKH 3peHus. Pedepar — onHa u3 ¢hopM HHTEpHpeTarii UCXOJAHOTO TEKCTa
WIA HECKOJIIBKUX MCTOYHHUKOB. [loaToMy pedepar, B OTIMUME OT KOHCIIEKTA, SBISETCS HOBBIM, aBTOPCKUM
TekcToM. HoBH3HA B JaHHOM Ciydae MOJpa3yMeBaeT HOBOE H3JI0KEHHE, CHCTEMaTH3alldi0 MaTepuaina,
0coOyI0 aBTOPCKYIO TIO3WIMIO TPH COMOCTABICHHHM pPA3JIMYHbIX TOYEK 3peHHs. PedepupoBanue
MpeIoiaraeT M3JI0KeHHE KakKoro-aubo BOMpoca Ha OCHOBE Kiaccuukanuu, o0O0O0IIeHWs, aHalu3a U
CHHTE3a OJTHOTO MJIM HECKOJIBKHX HCTOUHUKOB.

Crneuuduka pedepara (1o cpaBHEHHIO C KypcOBOH pabOTO):

* HE COJICPIKUT Pa3BEPHYTHIX JI0KA3aTeIbCTB, CPABHEHHI, PACCYXKICHUI, OIICHOK;
* JaeT OTBET Ha BONPOC, YTO HOBOT'O, CYILIECTBEHHOT'O COJIEPIKUTCS B TEKCTE.

Crpykrypa pedepara:

1) TUTYBHBIN JHCT;

2) nyaH paboThI ¢ YKa3aHUEM CTPaHUI] KaXKJ0T0 BOMPOCa, MOIBOIIpoca (ITyHKTA);

3) BBeJICHHE;

4) TEKCTOBOE U3JIOKEHHE MaTepHraia, pa30uToe Ha BOMPOCHI M TOABOIPOCHI (ITYHKTHI, OITYHKTHI)
C HeOOXOMMBIMH CChUIKAMH Ha UCTOYHHUKH, HCIIOIb30BAHHBIE aBTOPOM;

5) 3aKiroueHue;

6) CIIMCOK UCIIOJIb30BaHHOM JIUTEPATypHI;

7) TpUIIOKEHUS, KOTOpbIE COCTOSAT U3 Tabiul, AuarpaMM, TIpaUKOB, PUCYHKOB, CXEM
(HeoOs13aTenbHas 4acTh pedepara).

[TpunokeHus pacmojararTcs IOCJIeJOBATeIbHO, COTJACHO 3arojioBKaM, OTpaXKarollMM HX
COJIEp/KaHuE.

Hamucanne pedeparrBHO pabOTHI ClaeAyeT HadyaTh ¢ M3JI0KEHUS TUIAHA TeMbI, KOTOPBIH OOBIYHO
BKIto4YaeT 3-4 myHkta. [ImaH nomKeH OBITh JIOTMYHO H3JI0KEH, pasfelibl MJIaHa B TEKCTEe 00s3aTeIbHO
BbiienseTcs. [Inan o6s3aTenbHO JOKEH BKIIIOUaTh B ce0s BBEJIEHUE U 3aKITIOUECHHUE.

Bo BBenenun ¢GopMynaHpyrooTCs akTyaJllbHOCTh, LI€db W 3a1aud pedepara; B OCHOBHOM YacTu
paccMaTpUBAIOTCS TEOPETHUYECKHE MPOOJIEMBI TEMBI U MPAKTHKA PeaH3allid B COBPEMEHHBIX YCIOBHUSX
CENIbCKOTO XO3SHCTBA; B 3aKIIOYEHHUU TIIOJIBOJATCS OCHOBHBIE HWTOTH, BBICKA3bIBAIOTCS BBIBOABI U
MIPEII0KEHUSI.

Pecdepar 3aBepiiaercsi CMCKOM HCIIOJIB30BAaHHOM JTUTEPATYPHI.
3ana4yn 00yJaromierocs npu HalMcaHuu pedepara 3aKI0YaI0TCS B CIETYIOIIEM:

1) JIOTMYHO ¥ MO CYIIECTBY M3JI0KHUThH BOIPOCHI TUIAHA;
2) 4Yetko c(OpMHPOBATH MBICIH, TMOCIEAOBATEILHO M SICHO H3JIOKHTh MaTepHal, MPaBUIbHO

UCIOJIb30BATh TEPMHUHBI U IOHATHS;

3) moka3aTh yMEHHE MPUMEHATh TCOPETUUCCKHE 3HAHUS HA TIPAKTHKE;
4) moka3aTh 3HaHUE MaTepuaa, PEeKOMEHJOBAaHHOTO IO TEME;
5) yMeTb UCMOJIB30BaTh HAYYHBIA MaTepHaI.
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PabGoTta, B KOTOpO# MOCIOBHO TMEpenucaHbl TEKCT ydeOHWKa, MOCOOWs WJIM aHAJIOTHYHas padorta,
MIPEJCTaBICHHAs paHee IPYTUM 00y4aroInuMCs, HE OLIEHUBAETCS, a TeMa 3aMEHSIETCs Ha HOBYIO.

HeobOxomumMo cobmonate cpoku u mpasmiia odopmieHust pedepara. [lnan paboTsl cocTaBisieTcss Ha
OCHOBE MporpamMMbl Kypca. PaboTta moimkHa ObITh MOANKCAHA M JATUPOBAHA, CTPAHHIIBI IPOHYMEPOBAHBI; B
KOHIIE pa0OThI JAETCS CIIMCOK MCIIOJIb3YEMOU JINTEPATypPhl.

O0beMm pedepara gomxkeH ObITh He MeHee 12-18 cTp. MamIMHOMUCHOTO TEKCTa (aHalor —
KoMIbloTepHBIM TeKCT Time New Roman, pasmep mpudra 14 yepe3 monropa MHTEpBaia), BKIHOYAS
TUTYJIbHBIN JIUCT.

Tembl pedepaToB:
1. XapakrepucTuka XUMHUYECKOIO 2JIEMEHTA
2. DuU3NKO-XMMHUYECKHE METO/IbI aHATTN3A.

Pedepar ouenuBaercsa npernoaasareneM Kaeapsl, KOTOPbIH 0hopMIIsSeT JOMYCK K caue dK3aMeHa
110 U3yyaeMoMy Kypcy. PedepaT onieHuBaeTcsi mpenojaBaTesieM  OLICHKOM «3aYTEHO», KHE 3aUTEHOY.

Ikana Kputepuu oneHuBaHus
OLCHKA «3aUTEHOY - U3JI0KCHUE MaTepuaa JIOTUIHO, TPAMOTHO;
- cB00OTHOE BIIAZICHHUE TEPMHUHOJIOTHEH;
- YMEHHUE ONHCHIBATh XUMHYECKUE 3aKOHBI, SIBJICHUS U IIPOIECCHI;
- CIOCOOHOCTH peIIaTh XUMHYCCKHE U aHATUTHYCCKHE 3aJa4l (IOIyCKAeTCs HaIH4He
MaJIO3HAYUTEIHHBIX OMMHUOOK MM HEJOCTATOYHO MOJTHOE PACKPHITHE COJCPKaHNE BOMIPOCa
WM TIOTPEITHOCTH HeMTPUHITUIHAIBHOTO XapaKTepa)
OLICHKA «HE 3a4TEHO» - OTCYTCTBHE HEOOXOAMMBIX TCOPETHUECKUX 3HAHUIA, NOIMYIICHBI OMIMOKH B ONMpEACICHUN
TIOHSATHI U OTIMCAaHUH XUMUYIECKIX 3aKOHOB, SBICHUH H MPOIECCOB, HCKAKEH UX CMBICH, HE
peIIeHBI TIOCTABIICHHEIC 33]a49H;
- HCE3HAaHHUEC OCHOBHOI'0 Marcpuajia MporpaMmMbl AUCHUILIWHBI, IOITYCKAalOTCA rpy61>1e
OIKOKY B U3JIOKEHUHI

Tembl pedeparoB u TpeboBaHMS K UX OGOPMIICHUIO M HAIMCAHUIO COAEPXKATbCs B METOAMYECKOU
pas3paboTke:

5.1 IMlakmpoBa C.C. OOmas u HeopraHumdeckas XUMHS [DJIEKTPOHHBIH pecypc]
Meroanueckue ykazaHus K JJaDOpaTOPHBIM 3aHSATHUAM ISl OOYUYaIOIUXCS 10 HAMpPaBJICHUIO TTOJITOTOBKHU:
19.03.01 BbuorexHomorusi, HaNPaBICHHOCTh MOATOTOBKU-TIHUIIEBAs OMOTEXHOJIOTHs, YPOBEHb BBICIIETO
oOpazoBanus OakanaBpuaT, ¢opma oOyuenus ounas/ C.C. Hlakuposa. — Tpourk: ®I'BOY BO OxHo-
VYpansckuiit 'AY, 2023. — 183 c. Pexxum goctyma: https://edu.sursau.ru/course/view.php?id=8430;

http://nb.sursau.ru:8080/localdocs/ivm/05968.pdf.

5.2 Makuposa C.C. OOmmast 1 HeopraHudeckas XuMus [DJIEKTPOHHBINH pecypc] : Mertoauueckue
PEeKOMEHJIallUM TI0 OpTaHMU3aIllMU CaMOCTOSATEIBLHON paboThl I OOYYaroIIMXCs 10 HaIpaBJICHHUIO
noarotoBku: 19.03.01 buoTtexHonorusi, HaMPaBIEHHOCTh MOATOTOBKU-TIHIIEBAsE OMOTEXHOJIOTHS,, YPOBEHb
BBICIIETO 0Opa3oBanus OakanaBpuar, (Gopma odyuenus ounas/ C.C. [llakupoa. — Tpourk: ®PI'BOY BO
OxHo-Ypanbckuii 'AY, 2023. — 38 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05967.pdf.

4.1.4 UnauBuayasibHbIE JOMALIIHUE 3aJaHU S

WuauBuayanbHble JoMalIHUEe paboThl (3a7a4yd, YpaBHEHHUS peaklMil) Kak pa3HOBUIHOCTb
CaMOCTOSITENIbHONW paboThl 00yyaromuxcs, sBISETCS OAHOM M3 (OPM TEKYIIETro KOHTPOJS 3a YCBOCHHEM
MU y4eOHOro Marepuasa o AUCIUILIHHE.

Llenpto HammcaHUs WHIMBHIYAIBHOW JOMAaIIHEeW paboThl SBISETCS TIIIyOOKOE H3yUCHHE
MpeIaraéMoro TeOPEeTUIECKOro BOMPOCaA, OMPEIEICHIHEe OCHOBHBIX MPOONeM, aHaIU3 MyTeH, criocoOo0B U
METOJIOB MX PEIIeHUs M pa3paboTka MpEIIOKEHUN U peKOMeHAAruil; GopMUpOBaHHE y OOYyJarOIIMXCS
HaBBIKOB CAMOCTOATEIBHOTO H3YyUEHHsI yUeOHOTO Marepuara.

WNunuBrayabHbIe JOMAIIHUE pabOThl JOIKHBI COCOOCTBOBATH (POPMUPOBAHHUIO y OOYUArOIIUXCS
HaBBIKOB CaMOOOYYEHUsI, TIOBBIIICHUIO UX TEOPETHYECKOH M MpO(eCcCHOHATBHON MOATOTOBKH, JIydIIEMY
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OCBOCHHUIO Yy4eOHOT0 Marepuala, yrIyOJEHHOMY pPacCMOTPEHHUIO COACP)KaHUS TEM IUCHUIUIUHBL [lpu
BBITIOJTHCHHH WHJIMBUyaJbHOW JOMAITHEW paboThl OOydYaromuecs, IOHKHBI U3YYUTh ONPeAeTEHHBINA
MUHHMYM JIMTEPATyphbl MO BOIPOCAM TeMbI U 3a(UKCUPOBATh HEOOXOAMMYIO HH(pOpMaIni; oOpaboTaTh
MOJIYYECHHBIM  Marepuajn, [pOaHaIUu3UpOBaTh, CUCTEMATHU3UPOBATH, HUHTEPHPETUPOBATh,  PELIATH
XUMHUYECKHE 3a7a4u U TTUcaTh (OPMYJIbI COCTUHEHUM, TTMCaTh U YPABHUBATh YPABHEHUS PEAKIIHA.

WuauBuayanbHas [AomaiiHsas pabora [oikHA OBITh HaneyaraHa WM HamucaHa 4YHCTO U
pa3dopurBO, CcOOMIONAst MOCIENIOBATEILHOCTh U COXpaHssl Ha3BaHUS BONPOCOB. HeoOxomumo mMONMHO H
cofiepaTeIbHO OCBETUTh CYTh Bompoca paboTel. PaboTy cienmyer moamucath U IPOCTAaBUTH JaTy ee
BBITIOJIHCHHUSL.

[Ipy BO3HUKHOBEHUM KaKMX-IMOO 3aTpyIHEHUN B IPOLECCE BBINOJHEHUS  HHIUBUAYAIbHON
JOMalHe paboThl HEOOXOOUMO OOpaTUThCS 3a YCTHOW WJIM TNHCbMEHHOH KOHCYNbTallMed K
IIPENOJABATEIIIO.

NuauBuayalbHbIE 3allaHds IPELYCMOTPEHBl IO CcleAyroluM TemaM: «OCHOBHBIE 3aKOHBI
cTexuoMeTpun», «CrocoObl BBIPAKEHHS KOHIIEHTPALMH PACTBOPOB: TEXHHYECKHUE W AHAIUTHUYECKUE
KOHLIEHTpaumn», «Metoasl pacuera OBP». MHauBuyansHble HOMEpa 3aJaHUi U1 KaXKI0r0 00y4arolero
OIIpeJeIIsieT IPENOiaBaTeb.

Kpurepun onenku otBera (Taln.) OOBOAATCS 1O CBEACHUS OOYYalOIUXCs TPH  BbIIade
MHAMBUYyabHOrO 3afaHus. OueHka o0bsBIsAETCS OO0ydarolleMycst HEHNOCPEACTBEHHO IOCIe MPOBEPKH
BBIIIOJTHEHHON KOHTPOJIbHOM paboThI.

OIIGHKa pelicHusd 3aaa4 O6y‘IaIOHII/IMC$I OCYHCCTBIACTCA MPCIIOAABATCIIEM IOCPCACTBOM HX
IIPOBECPKU U OLICHKHU («SBHTGHO», «HE Sa‘ITeHO»).

Ilxana Kpurtepuu ouenupanus
Onenka «3auTeHo» | BPICTABISICTCS, €CIM 00YYAIOIINICS PELIII IPABUIBHO HE MeHee 60% PEeKOMEHI0BaHHBIX
3aja4, 3a4aud  O(OPMIIEHB COIJIACHO TPeOOBAHHUAM, MPEACTABIEH AITOPUTM pEIIEHHs
334K
OmeHKA «He 3a4TEHO» BBICTABJISIETCA, €ClIM oOyuaromuiics pemmn  MeHee 60% pEKOMEHJIOBaHHBIX 3ajad,
3aa4d  He OQOpPMIIEHBl COIJIACHO TPeOOBAHHAM, airOpUTM PpELIEHUs  33Jauu
OTCYTCTBYET

HepequL 3aaad u Tpe6OBaHI/I5{ K UX O(I)OpMJ'IeHI/II-O COACPKATCA B MCTOANYCCKUX PCKOMCHAAUAX

HlakupoBa C.C. OOmas u HeopraHuyeckas Xumus [DIEeKTpoHHBIH pecypc] : Meroauueckue
PEKOMEHJIAllUM [0 OPTraHW3alldd CaMOCTOSITENIbHOW paboThl Il OOydYaroIMXCS [0 HaIpaBJICHHUIO
noarotoBku: 19.03.01 buorexHomorus, HampaBIEeHHOCTh MOATOTOBKH-MHUIIEBasi OMOTEXHOIOTHSI,, YPOBEHb
BBICIIETO 0Opa3oBaHus OakanaBpuat, (opma ooyuenus ounas/ C.C. lllakupoa. — Tpourk: ®I'bOY BO
IOxHo-Ypanbckuii 'AY, 2023. — 38 c. Pexxum nocryma: https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05967.pdf.

OreHOUYHBIE CpeACTBA Kon 1 HanmMeHoBaHHe
o HHIMKATOpa

Tunossie KOHTPOJIBHBIC 3aJlaHuA U (I/IJ'II/I) HWHBIC MaTEpHUabl, HeO6XOJII/IMBIe JJId OUCHKH 3HAHUU,
YMEHHH, HaBBHIKOB M (WJIM) OIBITa JAEATENBHOCTH, XapaKTepH3yIMmuX cHOpMUPOBAHHOCTH KoMmeTeHIH
KOMHeTeHHI/Iﬁ B ITPOLECCE OCBOCHHUA TUCIUIIIIMHBI
Ilepeuens 3a1a4 1o Teme «OCHOBHbIE 3AKOHBI CTEXHOMETPHI» Wa-3 OIIK-1
1. Kakoe 4mcio Monekyi copepxutcs B 1 M xaopa npu H.y.? VCrIoNB3yeT 3aKOHbI 1
2. Omnpenenure aOCONOTHYIO Maccy aToMa Teusl. 3aKOHOMEPHOCTH
3. B kaxux o0b€max a3oTa u BOABI pH H.y. coaepskutcs 3,01 - 1024 monexyn? XHUMHYECKHX HAYK M
4, KaxkoBa momnsipHas Macca rasa, eciu 1 11 ero npu H.y. umeeT maccy 3,17 r? MX B3aHMOCBS3eH IpHu
5. Ha 47 r okcunma kamusi ONEHCTBOBAIM PacTBOpPOM, coiaepkamuM 40 T a30THOW KHUCIIOTHI. u3ydeHun, AHAIHZE
Haiinute Mmaccy oOpa3zoBaBmerocst HuTpaTa Kajisl. GHONIOrMIECKIX
6. Ha pacteop, conepsxammuii 53 T kKapOOHaTa HATPHS, MOACHCTBOBAIM PACTBOPOM, COIEPKAMMUM | (Gt eKkTOB U [POLIECCOB
49 r cepHoii kucnoTel. Halinnte maccy oOpa3oBasiueiics conu.
7. Ha okcun wmarnmst  xosmyectBoM BemiectBa 0,1  Moib  HOmeHCTBOBAIM  PacTBOPOM,
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coaepkaluM 15 r a30THOM KUCIOTHIL. BbryncnuTe Maccy mojydeHHOM COJIH.

8. Beluucnaure Maccy coid, o00Opa3oBaBLIEWCS B pe3ysibTaTe B3amMopaeHcTBus 7,3 T
XJIOpOBOAOpOAa ¢ 5,6 1 ammuaka (H. y.)
9. Beruncnnte 00bEM BOIOPOAA, BBIACIMBILIEIOCS IPH B3aWMOJECHCTBUU IIMHKA Maccoil 13 r ¢

pactBopoM, coaepxaiiuM 30 T cepHOit KUCIOTHI (H.Y.).

10. BeruuciuTe KOMMYECTBO BemiecTBa okcuaa meau (1), eciin B peakIyio ¢ KUCIOPOIOM BCTYIACT
Meab Maccoi 19,2r.

11. BepuucnuTe mUpoCcTEHIIAE SMIUPHUYECKAE (QOPMYIBI BEIIECTB, Ui KOTOPBIX HMEIOTCA
CIIEAYIOLINE Pe3yabTaThl BecoBoro aHammsa: 75,0% C, 25,0% H.

11. BepluuciuTe mUpOCTEHIIME >SMIUPUYECKHE (QOPMYNIBI BEIMIECTB, I KOTOPBIX HMEIOTCS
CIIeIYIONIHE PEe3yIbTaThl BecoBOro aHammsa: 6,25% H, 43,75% N, 50,0% O.

12. Bpuucnute mnpocTedIIne SMIUPHYECKHE (QOPMYIBI BEIIECTB, Ui KOTOPBIX HMEIOTCA
CleyIoIHe Pe3yapTaThl BecoBoro ananmsa: 1,0% H, 35,3% Cl, 63,7% O.

13. BpluuciuTe mnpocTEHIIME SMIUPUYECKAC (QOPMYIBI BEIISCTB, I KOTOPBIX HMEIOTCS
CIEYIONIHE PEe3y/IbTaThl BeCOBOro aHanmu3a:24,25% Fe, 15.65% C, 18,30% N, 41,80 % S.

14. Bpluucnaure npocTedlive SMIUpPUYECKHE (QOPMYJbI BEIIECTB, JJIsi KOTOPBIX HMEIOTCS
cIenyole pe3ybTaThl BECOBOTO aHanu3a:26,55 % K, 35,35% Cr, 38,10 % O.

15. Bpluuciaure npocrednive SMIUpUYECKHe (OPMYJbl BEIIECTB, JJIsi KOTOPBIX HMEIOTCS
CIIeIYIOMIHe Pe3ynbTaThl BecoBoro aHammsa: 49,3% C, 9,6% H, 19,2 % N, 21,9% O.

16. Brruncnure mpocreiimue smmupudeckne (GoOpMymBl BEmIECTB, U KOTOPBIX HMMEIOTCS
CIIeyIOIIe pe3ynbTaTsl BecoBoro aHamm3a:43,2% Na, 11,3% C, 45,5% O.

17. BpruucnuTe mnpocTEHIIE SMIUPHYECKAE (QOPMYIBI BEMIECTB, I KOTOPBIX HMEIOTCA
CIIeIyIOMIre pe3ynbTaThl BecoBoro aHamm3a:29,1 % Na, 40,5% S, 30,4 % O.

18. Bpruncianre mpocreiimie smnupuueckre (OpPMYINBl BEIIECTB, IS KOTOPBIX HMEIOTCS
CIEYIONIHE PE3yNIbTaThl BeCOBOTO aHanmu3a:25,48% Cu, 12,82%S, 25,64 O, 36,06% H-0.

19. Beoluucnaure npocrednve SMIUPUYECKHE (OPMYJBI BEIIECTB, JJIsi KOTOPBIX HMEIOTCS
ClIeYIONIHE Pe3yIbTaThl BecoBoro ananusa:37,71% Na, 22,95% Si, 39,34 %0.

21. Kakoe KONMMYeCTBO ATHJIOBOTO CHHPTa MOXHO MONY4YUTh Tpu OpokeHmu 1,00 kr caxapa,
OCYIIECTBIISICMOTO MIPH PEAKIINH:

CgH1206 — 2 Co,H50H + 2 CO,?

22. B cocyzne cMmemanu 8 T KHCIOpoaa u 8 T BOJAOPOJA, TIOCTE Yero MOJOXKININ 3Ty cMmech. Kakoe
BECOBOE KOJMYECTBO BOJIbI OJIYYHIIOCH ITPH 3TOM?

23. T'a3000pa3ubIiii kucnopo/1 noyyaroT paznoxenuem KCIO3 o peakimu:
2KCIO; — 2 KCI + 30,

Kakoe BecoBoe komuuectBo Oy nonyvaercs npu noiaoM pasnoxenun 1,00 rKCIO3? Kakoe BecoBoe
konruectBo KCI nmoyuaercst mpu atom?

24. Omnpenenure Maccy cyibdara Oapus, KOTOPBIH 00pa3yercs HpH ACUCTBHH CEPHOI KHCIIOTEHI,
B3STOH B M30BITKE, HA PACTBOP, COACPKAMIMIA XJIopu 1 Oapus Maccoit 10,4 T.

25. Ilpu npokanuBanuu 2,42 T KpUCTAUIOTHApaTa HUTPAaTa MEAW Macca BEIlecTBa YMEHBIIMIACH Ha
1,62 r. YcranoBute Gopmyiy KpUCTAJUIOTHIpATa.

26. CKONBKO TPaMMOB XJIOpHAA HATPUSA MOJYYUTCA MPH B3aMMOJACHCTBHM THIPOKCHIA HATPHUSA
Maccoii 6 TC COJISTHOM KHACIOTOM Maccout 59 r?

27. Ilpu pacTBOpEHHHU B CEpHOM KHMCIOTE MHKA Maccol 15 T ObUI MmosydeH Bogopos o0bemMoM 4,5 1
npu H.y. OnpezennTe MaccoByo 00 mpuMecei (B %).

28. CKOIBKO TPaMMOB M KaKOTO BEIIECTBA OCTAHETCS B M30OBITKE B pe3yibTaTe PEaKIUH MEXTY
OKCHJIOM MarHusi Maccoil 4 T U cepHo kucinoToi maccoit 10 7

29. CkoJbKO TpaMMOB THAPOKCHIA HATpHsi TpeOyercs uisi mpespamieHus cyibgara mexn (1)
maccoit 16 t B ruapoxcun meau (11)?

30. CkoJIbKO TOHH BOJBI BCTYNHT B PEAKLUIO ¢ M3BeCThi0 Maccoi 20T ¢ MaccoBO# Jojieil okcuaa
Kkaimpius 80 %?

31. B kakoM KOJIMYECTBE BEIIECTBA CyIb(aTa aMIOMUHUS HAXOAUTCS: a) amoMUHHSA Maccoii 108 r; 6)
cepsl Maccoii 288 r; B) Kuciopoaa Maccoit 96 r ?

32. CKONBbKO IpaMMOB XKelle3a HaXOUTCS B 5 MOJIb:.

a) Fe,O3;  6) Fe(OH),; B) FeS047?

33. CKOIBKO TPaMMOB KHCJIOPOIa CONEPKUTCS B 1 Mote:
a) MgO; 6) NaOH; B) FeSO,?

34. B kakom koamuectBe BemecTBa Na;SO4 comepkutcest:

a) HaTpusi Maccoit 24 r;  0) cepsl Maccoi 96 1; B) kuciopoaa Maccoi 128r?
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35. Kaxkoii 00beM Oyaer 3aauMathb 5 Motk Cla(h.y.)?
36. Ckonbko monekyn O, compepxutcs B 50 11 (H.y.)?

37. Uro moka3bIBaeT 4MciI0 ABOTranpo M demy oHO paBHO? OAWHAKOBO JIM YUCIIO MOJIEKYT: a)B | T
CEepHHUCTOTO Ta3a U B 1 T kucimopoza; 6)Bl 11 cepHHUCTOrO ra3za u B | J1 KACIOpOa TIPH OTUHAKOBBIX
YCIOBHAX?

38. Ckosibko MoJieii 3akmouaer B cebs 1 M3 moboro rasza npu H.y.? Kakoe KOJMYECTBO MOJEKYJT
COIIEPKHUTCS B 3TOM 00BeMe?

39. Jlng peakuuu:
2C4H10+130,= 8 CO,+ 10H,0O

3allOJIHUTL NPOITYCKU B COOTHOLICHUAX!

a) MoJieit: 2 Mosb + ... = ... + ...

0) rpammoB: 116+ ... = ... + ...

B) MoJlekys: 12,04 - 102 Monekyn + ... = ...+ ...
r) oobeMoB: 44,81 + ... = ... +

40. Kakoii 06bem 3aiimyt 1,2 - 102° Mmonekyn xnopa opu H.y. ?

41. Kakoii 00beM Bo3ayxa (TIpH H.y.) HyKeH JJIsl CKUranus cepbl Maccoi 4 r 1o SO (conepxanue
KHCJIOPOZA B BO3AyXe MPUHSITH paBHBIM 1/5 1o o6bemy)?

42. Kakoit o0bpeM 1pH H.y. 3aiiMyT 42 T a3oTa?
43. Brrancnure maccy | 1 ciaemyrommx ra3oB mpu 0 %Cu 1 atm.: Ha, He, CO», HJ.

44. TIpu 10 °C u nanenun 1 aT™. 06beM rasa paseH 1 1. Kakoit 06beM 3aiiMeT 3TOT ra3 npH TOH ke
TeMmIepaType U JaBieHuu 2,5 atm.?

45. TIpu 17 °C u naBnenun 780 MMpT.cT. Macca 624 mi rasa pasHa 1,56 r. Haiinute MonekynsapHyo
Maccy rasa.

46. 1 1 cmecu CO u CO; (H.y.) umeet Macey 1,43 r. Onpenennte COCTaB CMECH B 0OBEMHBIX JTOJISX.
47. Kakyto Maccy OyJIeT IMETh BOJIOPO/I, 3aHUMAIOIIHHA MPH H.y. 00beM 280 11?7
48. TInoTHOCTD ra3a 1o Bo3AyXy paBHa 2,56 r. Berauciute Macey 10 m® rasa npu H.y.

49. O6beM pe3uHOBOI KaMephl aBTOMOOMIbHOI muHb! pased 0,025 M3, napnenue B Heit 5,0665 x 10°
ITa. Onpesenute Maccy BO3yXa, Haxojsuierocs B kamepe, npu 20 °C.

50. HemsBecTHBIH Ta3 00beMoM | 11 (H.y.) uMeeT Maccy 2,86 T, MOJEKYISPHBIA BOAOPOI 00beMOM 1
a1 — 0,09 r. Belunuciauth MOJSIPHYIO MacCy rasa, MCXOJs: a) U3 €ro IMJIOTHOCTH OTHOCHUTEIBHO
BO/IOpOIa; ©6) U3 MOJSIPHOTO 00BEMa.

51. Ecmu otcumthiBath o 60 Monekyna B | MUH, TO CKOJBKO JIET MOTpPeOyeTcs Ui TOTO, YTOOBI
IepecynTaTh TO KOJIMYECTBO MOJEKYJ, KOTopoe copepxurcs B | krly (cuuraTh roj paBHBIM 365
JTHAM)?

52. Macca 87 - 108 m® napa npu 62 °C u nasnenun 1,01 - 10° I1a pasna 0,24 - 1073 xr. Beruuciure
MOJIEKYIIIPHYIO MAacCy BEIIECTBA K MACCY OJHON MOJIEKYJIbI BEIIECTBA.

53. Kakoii 06bem okcuna asora (I1) obpasyercs npu B3aumoneiictsuu 0,5 - 102! monexyn asora c
KHCIIOPOIOM?

54. Kaxoit o6bem (H.y.) sanumaer 3 - 1072 kr ¢pocrena COCl,?

55. Onpenenute maccy 0,55 - 107 m® asora npu 23 °C u gasnenuu 96000 ITa, ecim macca 1072 M3
asora paena 1,251 - 102 kr (m.y.).

56. Ompenenute Maccy 1 1 raszosoii cmecu, cocrosimeit u3 40% CO u 60% CO; (mo o6bemMy) npu
temneparype 27 °C u naBnenuu 2 atm.

57. Haiigute maccy CO, Haxonsuierocst B cocyle eMkocTeio 10 j, mpu gaBienuu 1,5 atM. u
temneparype 0 °C.

58. IlmoTHOCTH Ta3a Mo BO3AyXy paBHa 1,52. Haiiaure ero momsipuyro maccy u 06beM 10 r qanHOTO
raza (H.y.).

59. CkoJIbKO rpaMMOB OEpPTOJICTOBOM COJIM HY)KHO Pa3JIOKUTh it moiaydenust 100 i1 kucinopoaa npu
20 °C u maBnenuu 1 atm.?

60. Kaxoit 06bem 3aiimyT nipu H.y. 6,02 - 102 monexyn Np; 3,01 - 102 monexyn N»O3z?

61. Yto Ha3bIBAETCS DKBUBAICHTHBIM 00beMoM? UeMy paBeH 3KBHBaJIEHTHBINH 00beM Ha, O2, Cly?

62. Bprunciure skBuBanieHT H3POs B peakmmsx ¢ KOH npu oOpa3zoBaHMM CIEIYIOMINX COJICH:
KH2POs, K2HPO4, K3POs4.

63. Kaxk OIMNPCACIIACTCS OKBUBAJICHT CJIOKHBIX BCIIICCTB? SIBnsieTcsl M DKBUBAJICHT CIIOJKHOTO

31




BEIECTBA BEJIMYMHON MOCTOsHHOI? Bhrunciants sxuBaneHT KAI(SO4)2 B peakuusx, BoIpaxacMbIX
YPaBHEHUSIMU:

KAI(SO4)2 +3KOH = Al(OH)3| + 2K,SO,4

KAI(SO4), + 2 BaCl, = AICIz + 2 BaSO4] + KCI

64. Onpenenure MoIsipHbIe Macchl 3kBuBasieHToB H2SO4 1 Cu (OH), B crienytomux peakiysx:
a) HSO4+ 2KOH =K,S04 + 2H,0

6) H.SO4+ KOH =KHSO4 + H20

B) Cu (OH), + 2HCI=CuCl,+2H,0

r) Cu (OH); + HCI=CuOHCI,+H,0

65. Ompenennte MOJSIPHYIO MAacCy SKBHBaJCHTa METala B CIEAYIOUINX coeamHeHusx: Mny0s,
M92P207, CU203, Ba (OH)z, A|2(804)3 : 18H20, Cas(PO4)2, Agzo, FeSO;, - 7H20, CU3(PO4)2.

66. OmpenenuTe MOJSPHYKO MAacCy JKBHBAJICHTA METalla B CIEAYIONMX coeauHeHmsx: MnO,
Mn,03, (MgOH),SO4, MgCly, (AIOH)3(PO4)2, AI(OH)s, CaOHCI, FeOHCI, NaCl.

67. Boruucnute MOJIsIpHYIO Maccy dkBuBaienta KHSO, B ciiemyroniux peakiusx:

a) KHSO, + BaCl, = BaSO, + KCI + HCI

6) KHSO4 + KOH = K;SO4 + H,0

68. BripasuTh 3HaUCHHE MOJSIPHON MacChl SKBHBaJCHTa OCHOBHOTO XJIOPH/IA JKeJle3a B PeaKIUiX:
Fe(OH).Cl + HCI = FeOHCI; + H,0;

Fe(OH).Cl + 2HCI = FeCl; + 2H,0;

Fe(OH).Cl + NaOH = Fe(OH)s + NaCl.

69. Bripa3uth 3HaUCHHE MOJISIPHOW MacChl SKBUBAJICHTA OCHOBHOIO CyJb(aTa XpoMa B PEaKI[HsIX:
CI’z(SO4)3 + 6KOH = ZCF(OH)s + 3 K2SOy;

Cr(S04)3 + 12KOH = 2K[Cr(OH)g ]+ 3 K2SO..

70. Brlpa3suth 3HaueHHE MOJISIPHOW Macchl JKBUBAJIEHTAa OCHOBHOTO CynbdaTa MapraHia B
peakuusx:

MnSQ4 +2KOH = Mn(OH); + K5SOyu;
MnSO4 +2Cl; + 8KOH = K;MnO4 + 4KClI + KS04+ 4H,0;
2MnSQ4 +2KOH = (MnOH),S04 + K3SO4.

71. BBIYMCITUTH DKBUBAJIEHTHYIO MAacCy MarHus, €Clid U3BECTHO, YTO MPH CKUTAaHUH 3,6 T MarHus
00pa30Bayock 6 T ero OKCHIA.

72. PaccunTaiiTe MOJSIpHYIO MacCy IKBUBAaJEHTa KHCJIOTHI, eciau Ha Heitpammsaiuio 0,009 kxr ee
n3pacxogosano 0,008 xr ruapoxcuga HaTpus.

73. Ha neiitpanusanuio 0,471 - 107 xr docdopucroii kucaots! uspacxonosano 0,644- 10 xkr KOH.
BrruncianTe MOJSIpHYIO Maccy S9KBUBAJICHTa KHACIIOTHI.

74. MpImbgk o0pa3yeT Ba OKCHAA, MaccoBas JOJS MBIIIbSKA B KOTOPHIX COOTBETCTBEHHO paBHA
65,2 1 75,2%. PaccunrtaiiTe MOJISIPHYIO MacCy 3KBUBAJICHTA MBIIIbSIKA B THX OKCUAAX.

75. PaccuuraiiTe MOJSAPHYIO MacCy SKBUBAJIeHTa MeTajlla, ecly IIpu coeumHenuu 7,2 - 10° xr
MeTauia ¢ XpoMoM Obw1o monydeHo 28,2- 1073 xr comu. MosipHast Macca SKBUBAJIEHTa XJIOPUA
paBHa 35,45 r/mMob.

76.0npeienuTe MOJISIPHYIO MacCy SKBMBAJIEHTA JIBYXBAJEHTHOro MeTama, ecau us 48,15+ 102 xr
€ro OKCHIa MOKHO NOJIy4uTh 88,65 - 107 kr ero Hutpara.

77. 5,0 r Mmetaiuta 06pasytoT 9,44 r okcuga. OnpepennTe SKBUBAIEHTHYIO MacCy MeTallia.
78. Bogopoxom Bocctanosmiu 5,0 T okcraa MeTayuia. [Ipu 3ToM noxy4niocs
1,125 r Bogsl. Onpenenute 5KBUBAIICHTHYIO MAacCy METaJLIa.

79. 1 r gerppexBajieHTHOTO MeTaya npucoenuuser 0,27 r kucimopona. O KakoM MeTauie HUIeT
peun?

80. [Ipu cropanum TpexBaJIEHTHOTO MeTauta Maccoit 11,2 r obpazoBaics okcu Maccoi 16 1. Kakoit
OBLIT B3SIT METAILT?

81. Pyccxaﬂ IoCJIOBHUIIa TIJIaCHUT! «UT00BI Y3HaTh YECJIOBCKA, HAAO0 € HUM Nyd COJHU CbHECTb)».
CyTO‘lHaH l'[OTpe6HOCTI) 310POBOT'0 YCJIOBCKA B XJIOpUZAAX COCTABJIACT 6 r. 3a CKOJIBKO JIET MOYKHO
y3HAaTh YyeJioBeKa?

82. TIpu MeTauTyprudecKoM MpOIecce MOTyUSHHsI IMHKA [IMHKOBYI0 00MaHKy ZNS MpOKaIMBatOT Ha
BO3yXe, TIPU 3TOM 00pa3yeTcs OKCHJ I[HMHKA, KOTOPBIH 3aTEM BOCCTAaHABIUBAKOT KOKCOM [0
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MeTanueckoro uHka. Ckoiabko nuHKa 99,5%-HOM 4MCTOTHI MOXKHO IMOJIYYUTh U3 OJHON TOHHBI

Py, coaepaxkaiieit 75% UUHKOBONH 0OMaHKU?

83. Kakoe BecoBoe KoMMUecTBO 75%-HOTO pacTBOpa CEpHOH KHCIOTHI HEOOXOAMMO IS

IpeBpalleHnss TOHHBI THpHpoJHOro ¢ocdoputa, comepxamero 5% mpumeceil, B cymepdocdar

CaH4(POs4), mo peakrmu:

Ca3(PO4)2 + 2HS0O4 — CaHa(PO4), + 2CaS04?

84. YcraHoBUTH (OpMYJTy BELIECTBA, COCTOSIIETO M3 YIVIEPOJAd, BOAOPOJA W KHCIOpPOJA, €CIH

M3BECTHBI OTHOILLIEHUS 3-X Macc — 6:1:8 U TNIOTHOCTH MapoB BellecTBa Mo Bo3ayxy 2,07.

85. Ilpu npokanmuBaunu 12,42 T KpUCTAJUIOTHAPATa HUTPATa MEIN Macca BEeIIeCTBa YMEHBIIMIACH Ha

8,31 1. YcraHoBUTH hopMyITy KpHCTAIIOTHIPATA.

86. Macca 2 1 ra3a paBHa 2,59 r. JIonoJHUTH yCIOBHUE 3a/1a4l TAKUM 00pa3oM, 4TOOBI MOKHO OBLIO

BBIUUCIIUTH MOJICKYJISIPHYIO MacCy rasa.

87. PactBop, comepxaruit5 rCa(OH),, noriomaer 2 1 CO,. Onpeaenuts Maccy 00pa30BaBIIIErocs

ocajka.

88. Brrancnnte Maccy CMeCH Ta30B, COCTOSIYO U3 Bogopoa oobeMoM 11,2 11 1t azoTa 066eMoMm 8 1,

B3STBHIX I[P HOPMAJIBHBIX YCIIOBHSIX.

89. BeIuucinTe MOJSPHYIO MacCcy SKBHBAJICHTA CEPhl B COeqMHEHUH, comepkamem H — 5,92%, S —

94,08%.

90. Ckonbko nutpoB CO; (mpu H.y.) MOXKET OBITh HOJYYCHO NPU CXKHTAHWU YIJISI Macco# 5 T,

CoJieprKalllero MacCoBYIO J0J0 yriepona 95 %.

91. IlnotHocTe WO BO3nyXxy cmecu Hp, CHs u CO paBna 0,538. 1 mOJHOro CropaHusi OJHOTO

o0Brema 3Toit cMecu Tpedyercs 1,4 oobema kucnopona. Onpenenure B MpoIeHTaX 00BEMHBIH COCTaB

CMECH.

92. 13,63 r. ABYXBaJEHTHOTO MeTajla BBITECHWIM M3 KHUCIOTHI 5 J1 Bojopoja mpu 18 0C u 760

MM.pT.cT. UeMy paBHa aTOMHas Macca MeTasa?

93. BrluMcauTe MOJAPHYIO Maccy JKBHBajneHTa MeTamna, eciu 0,34 - 10 xr storo meramia

BBITECHSAIOT U3 KUCIOTH 59,94 - 108 M3 Bomopona, nsmepennoro npu 0 °C u napnenun 94643 Ila.

94. MaccoBble JOJIM HATPUs, KPEMHHS W KUCIOpPOJa B COCTUHEHUH COOTBETCTBEHHO pPaBHBI (%):

37,71; 22,95; 39,34. Onpexnenurte npocTeiuryro GopMyy 3TOr0 COeTHHCHUS.

95. OmpeienuTe SKBUBANCHTHYIO MacCy ABYXBaJleHTHOTO MeTajuia, eciu 14,210 kr oxcupaa 3Toro

Metasuia o6pasyot 30,2 - 107 kr cynbdara meTanna.

96. Ha meiitpamusamuio 0,728 - 107 kr menoun uspacxogosano 0,535 - 10 krHNO;. Brrunciure

9KBHBAJIEHTHYIO Maccy LIET0YH.

97. Kakast Macca cepeOpa I0JDKHA pacTBOPHUTHCA B KoHIEeHTpupoBaHHOH HNO3, 4T00BI momyumics

Hutpat cepedpa AgNOs maccoit 55 r?

98. K cmecu okcuma azora NO u asora ob6bemom 100 M moGaBmmu 100 M Bo3myxa

(o, =20%,w, =80%). Koneunsiii 06beM peaknoHHol cmec paseH 185 mui. Paccuuraiite
2 2

00BeMHYTO 101TI0 (%) OKCHIa a30Ta B UCXOTHOU cMecH (H.Y.).

99. B mpomecce ramenus m3Bectdé CaO momady BOABI MPEKpaTHIM, KOTJa Macca H3BECTH
yBenmumiack Ha 25 %. [TomHocThio yn sxokeHas m3BecTh CaO mpu 3TOM IPEBpaTHIIACh B TalIEHYIO
Ca(OH),?

100. MonekynspHass macca Qochara meranna B 1,89 paza Gosbllie MOJEKYISIPHON MacChl €ro
HuTpata. Onpenennure MeTal.

Iepeuyens 3ana4 no TeMe «Cnoco0bI BhIpaXkeHNs] KOHIEHTPALUHY PACTBOPOB: TEXHUYECKHE H
aHATNTHYECKHe KOHIEeHTPAMI»

1.0npenenure MaccoByro oo (%) xmopuaa Kaiaus B pactBope, coaepskamem 0,053 kr KCI B
0,5 1 pacTBOpA, MIOTHOCTH KOoTOporo 1,063 kr/m.

2. K pactBopy oobemom 250 cm, maccosas aosst HNO3 B kotopom 50% a rutotHocTs 1,3 r/cm,
IpWIHIN Boay oobemoM | 1. Ompenennute MacCOBYIO OO KUCIOTHI B ITOJIyYEHHOM PacTBOPE.

3. B 100 r 10-%-Horo pacrBopa COJSHOW KHCIOTBHI pacTBOpWiIM 2,9 1 XJIOpPOBOAOpOJA,
usmepennoro npu temmneparype 17 °C wu papmemum 0,97 atm. Kakxoa MaccoBas mois
XJIOPOBOAOPO/Ia B OIyYCHHOM pacTBope?

4.PactBop 00bemMoM 250 M1 coepkut 7 T ruapokcuaa kanus. KakoBa MossipHast KOHLICHTpALHsS
9TOro pacTBopa’?

5.B Bone Maccoii 128 T pacTBOPHIIM METHJIOBBIA cUpT 00beMoM 40 M1 1 IIIOoTHOCTHIO 0,8 /M1

WI-3 OIIK-1
Hcnons3yer 3aKkoHbl U
3aKOHOMEPHOCTH
XUMHUUYECKHX HayK |
UX B3aMMOCBs3EHl npu
U3y4YECHUH, aHalm3e
OHOJIOTHYECKUX
00BEKTOB U MPOLIECCOB
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Omnpenenure MOJIIPHYIO KOHIIEHTPALMIO TIOJIy4EHHOT'0 pacTBopa, eciu ero p= 0,97 r/mi.

6.50 M 0,3 M pactBopa comu pa3zdasunu Bozoi go 80 miu. KakoBa MomsipHas KOHIICHTpAIUL
MTOJTyIEHHOTO pacTBopa?

7.PaccunTaiite MONAPHYIO KOHLIEHTPAIMIO pacTBOpa CEpHON KUCIIOTHI ¢ MaccoBoi moneit 0,4,
IUIOTHOCTH KOTOpOTo paBHa 1,32 r/Mi1.

8. KakoBa momsapras koHneHTpanus 50%-Horo pacTBopa a30THOH KHCIOTHI (p= 1,31 r/mm)?

9.0mpenenuTe MacCOBYIO JONIO XJIOPOBOAOPOIAa B PACTBOPE C MOJSIPHON KOHIIGHTparuen &
Moms/1 (p= 1,123 r/mi).

10.Kakoit 06bem 36,5%-H0ro pacTBopa coisiHO# Kucnotsl (p=1,18 r/cM) He0OX0ANMO B3STH A1
npurotosieHus 1000ma 0,1 M pactBopa?

11.Kakyro Maccy moBapeHHOH COnM U BOJBI HYKHO B3ATh At mpurotosierHust 200 r 15%-Horo
pactBopa?

12.CkoipKo TpaMMOB HUTpaTa Kajws nmorpedyercs s npurotosienns 0,2 12 M pactBopa ero?

13.B kakoii macce 5%-HOro pactBopa TUAPOKCHIA HATpHs HY>KHO pacTBopuTh 10 r NaOH s
nonyuenust 10%-noro pacteopa?

14.Cxonpko TpaMMOB XJIOpHAA HaTpuss HyxkHO pactBopuTh B 100 r 15,5%-HOropacrtsopa,
94TOOBI €0 KOHIIEHTpaNus crayna paBHon 17,5%7?

15.Yemy paBHa Macca BOABI, KOTOpyK HeoOxoauMmo mpmiauTh k 200 r pacTBopa ¢ MaccoBOM
noneit NaOH 30% 11t mpuroToBIEHHS PacTBOpa TMIPOKCHIA HATPUS C MACCOBOH omei 6% 7

16.Kakoit 00bem 54%-Horo (mo macce) pacTBOpa a30THOM KHCIOTHI (IUIOTHOCTH 1,341/Mi)
crnenyeT mo6aBUTh K 1 71 BOABI IS MOJYyYCHHS pacTBOpa, conepxkamiero 5% HNO3 ?

17.Cmemamu 300 r 20%-noro u 500 r 40%-HOro pacTBOpOB CEpHON KHCIOTHL. Bpramciure
MacCOBYIO JIOJIO KUCIIOTHI B ITOJY9€HHOM PacTBOpE.

18.Kakne maccel pactBopoB NaOH ¢ konuentpamumsimMu 10 m 25 % Hy)XHO cMemnaTs Ui
noxydenus 200 r 20%-Horo pactBopa?

19.Kakue o0wembl 93,6%-HOi cepHON KHCAOTH (MIOTHOCTH 1,83 T/MJI) M BOJABI MOTPEOyETCS
qutst npurotosieHus 1 1 20%-Horo pacTBopa ee (I1oTHOCTh 1,14r/mim)?

20.Kakoif 00beM pacTBOpa CepHOW KHCIOTHI IDIOTHOCTBIO 1,8 /M ¢ MaccoBor moneit HoSO4
88% Hazmo B3SITH AT MPUTOTOBJIEHHS PacTBOpa KUCIOTH 00beMoM 300 M v tutotTHOCTEIO 1,3 T/MIT €
MmaccoBoi noneit HSO4  40%.

21.K pactBopy cepHO# KuCIOTEI 00BemMoM 400 M, IIIOTHOCTH KOTOporo paeHa 1,lr/mu, a
MaccoBas gois 0,15, no6aBmnn Boxy Maccoit 60 r. Onpenennute MacCoOBYIO JOJIO CEPHOI KUCIIOTH B
MTOJyYCHHOM PacTBOpE.

22.B Boae maccoit 600 r pactBopmin aMmmMuak o0bemMoM 560 mit (H.y.). Onpeaenure MacCoBYIO
JIOJTI0 aMMHUaKa B TIOJIyYeHHOM PacTBOpE.

23.Kakyro maccy pacTBopa ¢ MmaccoBoi noseit kanus 40% Hamo npubaBuTh K
Bozie Maccoit 500 T s moay4eHus pactBopa ¢ MaccoBoit gponeit KoCO3 15%?

24 B mabopaTopuu HMEIOTCS PacTBOPHI C MAacCOBOH J0JIeH XIopuaa 10 u 20%. Kaxyro
Maccy KaXXJOro pacTBOpa HaXO B3STh JAJS IONYyYSHHWS pacTBOpa ¢ MaccoBOi moieit comm 12%
Mmaccoit 300 r.

25.0mpenenuTe Maccy pacTBopa C MaccoBo gmonedt kapbonara Hatpus 0,1 u wmaccy
kpuctammtoruapara NaxCOs - 10 H2O, xoTopbie Hago B3ATh I IPUTOTOBIEHUS PAaCTBOPA MacCon
540 r ¢ maccoBoii goireii  Na,CO3 0,15.

26.0npenenute maccy kpucramwtoruapara Cro (SOs). - 18H2O u pactBopa ¢ MaccoBoit nonei
0,15, xoTOpBIE HAJO B3STh ISl MPUTOTOBIICHUS. PACTBOPa ¢ MaccoBoil fonei cynbdara xpoma (I11)
0,2 maccoii 795 r.

27.0mnpenenute Maccy pacTBopa ¢ MaccoBoid goniei 10% 1 Maccy BOAbI, KOTOpBIE TIOTPEOYIOTCS
JUIsl TIPUTOTOBIIEHHS pacTBopa Maccoit 500 r ¢ maccoBoii noneir  2%.

28.K metunoBoMy cnupTy mMaccoit 32 r u mwiotHocThio 0,8 /M1 mo6aBuim Boxy a0 oobema 80
M. Onpenenute 00bEMHYIO OO CIIUPTA B pACTBOPE.

29.I1pu cmenreHnn Boapl 00beMOM S0 MIT M ITIOTHOCTBIO | I/MJT M METHIIOBOTO CIIMPTa 00BEMOM
70 M u wotHOCTHIO 0,8 T/MIT TONTydrM pacTBop ¢ iotHOcThi0 0,9 1/™Mil. Onpenenute 00bEMHYIO
JIOJTIO METHJIOBOTO CITHPTa B PACTBOPE.

30.0mpenenute MOJIIPHYI0 KOHLEHTPALMIO pacTBOpa, IONYYEHHOTO IpU PacTBOPEHHUU
cynbdara Harpus maccod 42,6 r B Boge Maccoid 300 1, eciM IUIOTHOCTH MOJYYEHHOTO pacTBOpa
pasHa 1,12 r/mu.
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31.0npenennte MOJSIPHYIO KOHIIEHTPALIMIO PacTBOpa C MacCOBOM JOJIEH THAPOKCHAA HATPHUS
0,2, IIOTHOCTH KOTOPOTO paBHa 1,22 T/MI1.

32.Kakoii o0beM pacTBopa ¢ MaccoBoil mosieil cepHoil kuciorel 9,3% (p= 1,05 1/mn)
notpebyercs i npurotoBieHus pacteopa 0,35 MH2SO4 o6bemom 40mi?

33.Ko3(puiIMeHT pacTBOPUMOCTH XJIOpHAA aMMoHus npu Temneparype 15 °C  pasen35 r.
OnpezenuTe MaccoByIO JI0JIO XJIOPHIAa aMMOHHS B HACBIIIEHHOM Ipy Temmepatype 15 ° C pactsope.

34.Maccosas goas xnopuaa meau (1) B HacwimennoM npu temneparype 20 °C pactsope 5Toit
comu paBHa 42,7%. Ompenennte ko3¢unueHt pacrsopumoctn xnopuzna meau (1) mpu nanHO#M
TeMIeparype.

35.K Boge maccoii 200 r npununu pactBop 2M KCI o6bemom 40 M u mnotHocThi0 1,09 /Mo
Omnpezenute MOJPHYIO KOHIIEHTpalKo U MaccoByro nomto KCI B moiyueHHOM pacTBope, eciii ero
IUIOTHOCTH paBHa 1,015 r/mur.

36.B Bone maccoii 100  npu temnepatype 0 °C pacteopsiercs gpropun Hatpus maccoit 4,1 T, a
npu temneparype 40 °C — maccoii 4,5 r. Kakas macca ¢propuna BBINIaJIa€T B OCAJOK IpHU
OXJNaXkJIEHUM HachleHHoro npu Temmneparype 40 °C pactsopa NaF wmaccoit 500 r mo
temneparypst 0 °C.

37. Kakoit o0peM xjopoBomopona (H.y.) W BOABI MOTpedyercs, YTOOBI MPHUTOTOBHTH 1 1
pactBopa ( p = 1,05 r/cM), B KOTOpPOM cOJepkKaHHE XJIOPOBOJOPO/A B MacCOBBIX JoisX paBHO 0,1
(10%)?

38. Kakoit o6peM pactBopa (p =1,8 1/cM), B KOTOPOM coepkaHuie CEPHOW KACIOTH B MaCCOBBIX
noiax passo 0,88, morpedyercsi, 4TOOBI IPUTOTOBUTH | 1 pacTBOpa, COAEPKAHUE CEPHOM KHUCIOTHI B
KOTOpOM OyIieT paBHBIM B MaccoBbIX noisx 0,1 (p =1,069r/mi).

39. Kakoit 00beM Boabl moTpebyercs mis pazbasienus 200 mu pactBopa (p =1,4 r/mn),
collep)KaHWe a30THOW KHCIIOTHI B KOTOPOM B MaccoBBIX Hoisax coctaBisier 0,68 (68%), uToOBI
MOJIYYUTh PACTBOP C COACPKaHWEM a30THOHM KHUCIOThI, paBHbM 0,1 (10%)?

40. HaifTu MOJISIpHOCTB, HOPMaJIbHOCTh U MOJISUIBHOCTE 15%-Horo (1o Macce) pacTBopa cepHOi
kucyotsl ( p =1,1 r/mi).

41. Kakue o6bembl 2 M u 6 M pactBopoB HCI HyxHO cMemmars, st npurotosieHus 500 mu 3
M pactBopa. M3MeHeHreM o0beMa pyu CMEMINBaHUH ITPEHEOPEUb.

42 JIns vefirpanu3anuu 42 MII CepHON KUCIOTH ToTpedoBanock 14 mi 0,3 H. memoyn.

43. B kakoM KOJM4YECTBE IpaMMOB BOAbI ciienyeT pactBoputh 100 TMQgSO; - 7 HO s
MIOJIyYEeHHUS PacTBOpPa, coaepxamiero 5% 6e3BoaHoN comn?

44.Cxonpko tpamMmMoB 10%-HOTO pacTBOpa CEpHOW KHCIOTHI TpeOyercs Uit OOMEHHOTo
B3aumozeicteus co 100 mut 13,7%-Horo pactBopa Na,COs (p =1.145)

45.Cxonbko MHUTHITUTPOB 9,5%-Horo pactBopa Na;COs (p =1.10 r/mn) cieayer 100aBUTH K
100 r Bogs! 11 nonydeHus 3%-Horo pactsopa?

46. Ckonpko MWUTWINTPOB 35%-HOro pacrBopa ammuaka (p =0,94 r/mm) tpeOyercs st
obpasosanus 33 T (NH4)2S0,?

47. Ckonbko MHLTHIUTPOB 32,5%-Horo pactBopa NH: (p = 0,8 r/mm) Ttpebyercs mns
obpasoBanus cynbdpara ammonust (NH4)2SOs npu B3aumoneiicteun ¢ 250 mi 27,3%-Horo pactsopa
cepHoi Kucnots! (p =1,2 r/mi)?

48. BBIYUCINTE MOJSIPHOCTD U HOpMaNbHOCTE 49%-Horo pactBopa HaPOu(p =1,33 r/mi).

49 BblMCIUTh MPOLIEHTHOE COJEp)KAaHHE CEPHOW KHCIOTHI B €€ MATUMOJILHOM pactBope (p
=1,29 r/mm).

50. Ckoubko rpammoB Na,COs HeoOxoaumo mist B3aumoneictsust 100 mi 4 H. pactBopa HCI?

51.Cxounbko snutpoB 0,1H pacrsopa AgNO3; rHeobxoaumo mast oomena peakiuu ¢ 0,5 1 0,3 H.
pactBopa AlCls.

52. Ckonbko jutpoB 6 H. pactBopa NaOH cienyer no6asuts k 4,5 1 0,8 H. pactBopa KOH,
YTOOBI CMEIIaHHBIN PAaCTBOP OKA3aJICs IBYHOPMAIbHBIM?

53. B 250 r Boamsl pactBOopeHO 50 T KpUCTaUIOTHApaTa. BBIYMCINTE MacCOBYIO OO
KpucTajuloruapara u 6e3pogHoro cynsdara xenesa (I1) B pacrope.

54. Haiiti Mmaccel Boasl U MeaHoro Kymopoca CuSOs -5H20, He0OX0quMBbIe TSI TPUTOTOBICHHS
OJIHOTO JIUTPA PacTBOpa, coaepxamiero 8% (mMacc) 0€3BOIHOM COIH

(p =1,084 r/mi).

55.Kakoii 06beM 96%-Hoi1 (110 Macce) cepHoit kuciotsl (p =1,84 1/Mi1) M Kakyl0 Maccy BOJBI
HYXHO B3sTh Juisi npurorosienust 100 mu 15% (o macce) pactBopa cepHoid kuciotsl (p =1,10
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r/min).

56.Kakyro maccy Boapl HyxHO npubasutsh kK 200 mu 30%-noro (o macce) pacrsopa NaOH (p
=1,33 r/mi) ot noxydernst 10% pactsopa menoun?

57. HaiiTu MOJSIpHOCTb U MOJBHYIO JOJIO PacTBOPEHHOrO BemlecTBa B 67%-HOM (10 Macce)
pactBope caxapossl C12 Hoz O11.

58. Tlpu 60 °C maceimennsii pactBop KNOszComepskur 52,4% (mo macce) comn. Haiitn
K03(h(pUIKEHT PaCTBOPUMOCTH COJIH MPH ITOH TeMIiepaType.

59. TIpu oxnaxxgennu 300 r 15%-Horo (M0 Macce) pacTBOpa 4acTb PaCTBOPEHHOT'O BEIIECTBA
BBINIAJIa B OCAJOK M KOHIEHTpAIHsA pacTBopa crana paBHON 8%. UeMy paBHa Macca BBINABIIETO B
0CaJoK BelecTna?

60. Paccunraiite o6bemM SO» (H.y.), KOTOPBIH MOKHO Toyyuuth npu neiicteun 0,05 m 0,85 H.
PactBopa H>SO4 Ha pactBop KoSOs.

61. Kakosa 6suta macca Al(OH)s, ecnu uist ero pactBopenust morpedoBaiocsk 0,2 1 pacTtBopa
azotHOM kucnothl (0 = 30%, p=1,180 r/mn)? Kakoii oobem 2,5 H. PactBopa KOH nHeobxomumo
3aTPaTHUTh JUIsl PACTBOPESHUS ATOTO KOJIMUYECTBA THIPOKCHA ATIOMHUHUS?

62. K 0,10 n pactBopa xiopuna Oapus ¢ maccoBoil moneid BaClz 20% (p = 1,203 r/mi)
npubasiieH pactBop cyibdara xpoma (111). Beraucnure Maccy odpazoBasmerocs ocanka BaSOa.

63. K 0,05 n pactBopa xmopuna wmapranua (I1) (p=1,085 r/ma; @ = 8 %) npudasieno 0,2 n
pacTBopa THUIpOKcHIa JuTHs, MaccoBas pois LIOH B kotopom 10 % (p= 1,107 r/mm). Kakoe
BEIIECTBO B3ATO B M30BITKE M B KAKOM KOJIMYECTBE OHO OCTAETCs MOCIIE PeaKIHu?

64. Kaxoii 06neM 0,5 MAI(SO4)3 Tpebyetes s peakimu ¢ 0,03 10,15 MCa(NO3),?

65. Kaxoit 006sem 0,25 H. pactBopa H2SO4 MoxkHO HeliTpanu3oBats npudaBnerueM 0,6 m 0,15 H.
pactBopa Ca(OH),?

66. Cmemanst 0,8 1 1,5 5. NaOH u 0,4 i 0,6 5. NaOH. KakoBa HopMmansHas KOHIICHTpAIIHS
MOJY4eHHOTO pacTBopa?

67. Kakoii 00beM Bombl Hy)XHO mpubaBuTh K 1 1 pactBopa KOH (p=1,411 r/mm; @ = 40 %),
YTOOBI TOJTYYUTH PACTBOP, B KOTopoM MaccoBast joist KOH 18%?

68. Kaxkast macca BaCl, conepxurcs B 0,350 11 0,25 H. pacTBopa?

69. B 0,75 n pactBopa ruapokcuna Hatpus comepxutr 18,8 rNaOH. Uemy paBHa mossipHast
KOHIIEHTpAIMsI 3TOr0 pacTBopa?

70. Kakoii 00beM pacTBopa cepHOi KUCJIOTHI ¢ MaccoBoii foneit HoSOs 96% (p=1,835 r/mm)
HYKHO B34Th Juisi npuroToBieHus 5 i1 0,5 H. pactBopa HySO4?

Ilepeuens 3axa4 no reme « Meroabl pacuera OBP»

|. Jaifte onpeneneHue CIeAYIONIUM HOHATHIM: OKHCIICHHE, BOCCTAHOBIICHHIE, OKHCIIHTEIb,
BoccTaHOBHTEINB. Paccunraiite OBP MeTomoM 31eKTpoHHOTO OaaHca M YKaXKUTE OKUCIUTENh H
BOCCTaHOBHUTEIb:

1 C,HsOH + KMnO4 — CH3COOK + MnO3 + ...

2 H, S+ KMnO4 + H, SOs — S + ...

3 KMnO4+ MnSO4 + H, O — MnO; + ...

4, CyH; + KMnO4 + H, SO4 — CO2 +...

5. NaNQO3z + MnO; + KOH — NaNO; + ...

6 PHsz + KMnO4 + H, SO4 — Mns(PO4)2 + ...

7 NO + KMnO4 — MnO; +...

8 KMnO4 + KiI+ H, SO4 — Jo + ...

9. H20+ KMns + H, SO4 — O3 +....

10. MnO; + HCI — Cl, + MnCl;, +...

11. KBr+ KMnOs + H; SO;s — Br + ...

12. KMnOs — MnO, + KoMnOg4 + ...

13. Ky MnO4 + Hy, SO — KMnOg4 +.....

14. KoMn O4+ H,O — MnO;, + ...

15. HN3z+ KMnO4 + H; SO4 — MnSO4 + N2 +...

16. MnO; + SO, — MnS;06 +...

17. NaSOs3 + K5S + Hy, SO —»S+H,0 +...

18. KMnO4 +NayS + H, SO4 — MnSOq +...

19. MnO; + HCI —Cl;, +...

20. KMnO4 +H2C.04 + H, SO4 — MnSO4 + CO; +.....

Il. Jomumure OBP. Pacyer npoBenyTe HOHHO-3JIEKTPOHHBIM METOIOM:

1. HCIO4 + H, SO3; —

2. H,S + Cl, + H,O0—

nJ-3 OIK-1
Hcnons3yer 3akoHbl U
3aKOHOMEPHOCTHU
XUMHYECKHX HayK W
MX B3aMMOCBs3El mpu
U3y4YCHUH, aHanmse
OHMOJIOTHIECKHUX
00BEKTOB 1 MPOLIECCOB
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3 FeSO4 + KMnO4 + H, SO4 —
4 KCIOs3 + Zn + H, SO4 —
5. NaClO + KCI + H; SO,
6. Ca(OCl); + K3 AsO3 —
7 K2Cr,07 + Kl + H, SO4 —
8 FeSO, + K,Cr,07 + H, SO4 —
9. HI+H;SOu —
10. HS+Cl, + H, O —
11. Cl,+KBr —
12. AsS; + HNO3(p)—>
13. Mg+ HNO;p) —
14. NaNO; + Nal + H, SO, —
15. HIO3 + H, 0, —
16. HCI + H,0; —
17. Hs3PO4;+ HI —
18. H3POs+ AgNO3 + H,O —
19. HsPOsz + Pb(NO3); + H,O —
20. Zn+ H; SO4p)—
I1l. Paccuwnraiite, CKOJBKO TPaMMOB OKHCIHTENs Tpebyercs sl BoccrtaHoBieHus 10r
COOTBCTCTBYIOLICT'O pCAaKIIUU BOCCTAHOBUTCIIA.
1 Cu; S+ HNO;3; —
2 As; Sz + HNOz—
3 NO; + KOH —
4, Cl,+KOH —
5. Cl,+KI+KOH —
6 Br, + KCr; + KOH—
7. NaClOs; + MnO; + NaOH —
8. KCIO3;+HCI —
9. KCIO3+H,S0, —
10. H,S + K,Crp, O7 + HCl —
11. Na; S+ H, SO; —
12. H,0; + KI+ H; SO4 —
13. H,0,; + KMnO4 + H, SO4 —
14. S+ Ba(OH), —
15. Se + NaOH —
16. H, SeOs + HCIO; —
17. Na;S; 03+ H, 0, —
18. NH4OH + KMnO4 + H, SO4 —
19. Cut Hz SO4—
20. Oz + MnO,+ NaOH —

4.2. IIpoueaypsl ¥ OLICHOYHBIE CPEICTBA /ISl NPOBEACHUS MPOMEKYTOYHOM aTTeCTAlNU

4.2.1. Jx3ameH

DOk3aMeH  sBiusgeTcs  (HOpMOM  OIEHKM  KadecTBa  OCBOGHHS  OOydYaronIuMcsi  OCHOBHOM
npodeccnoHanbHOM 00pa30BaTENBLHON MPOrPaMMBI IO pa3fesiaM TUCHUIUIHHEL [lo pe3ynpratam sk3aMeHa
oOyyarolemMycss  BBICTAaBIISIETCS  OLIGHKA  «OTIUYHO»,  «XOpOIIO»,  «YIOBJIETBOPUTENBHO»  WIH
«HEYJOBJIETBOPUTEIBHO.

DK3aMeH MO JUCIUIIINHE TPOBOJUTCS B COOTBETCTBUU C PACITUCAHUEM MTPOMEKYTOYHON aTTeCTalllH,
B KOTOPOM YKa3bIBAa€TCs BPEMSI €r0 MPOBEIACHUS, HOMEpP AYJUTOPUHU, MECTO MPOBEACHHS KOHCYIbTAIUU.
YTBepkaeHHOE pacliCcaHue pa3MenIaeTcss Ha WHGOPMAIIMOHHBIX CTEHJaX, a TaKkke Ha O(HIMaIbHOM
calTe YHUBEpPCUTETA.

YpoBeHb TpeOOBaHUN IJI MPOMEKYTOUHON aTTeCTAlMM OOYJAIONUXCsl YCTaHABIMBACTCA pabodeit
MPOrpaMMOi AUCIUILTAHBI U TOBOJUTCS A0 CBEEHUS 00YJAIOIIUXCS B HA4alle CEMECTpa.

DK3aMeHBbl MPUHUMAIOTCS, KaK MpaBuio, JiekTopamu. C paspemieHus 3aBeayromniero kadpeapoi Ha
AK3aMEHE MOXKET MPHCYTCTBOBATH IMpENoAaBarelb Kadeapbl, MPUBICUCHHBIA [JIS MOMOIIM B MpUEME
JK3aMeHa. B ciiydae OTCyTCTBUSL BEAyIIEro IpEnojaaBaTelsis dK3aMEH IPUHUMAETCS MNpEernofaBaTeieM,
Ha3HAYEHHBIM PACTIOPSHKEHUEM 3aBEIYIOIIEro Kadeapoil.
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[lpucyrcTBHE Ha SK3aMeHe TMpernoaaBateneii ¢ aApyrux kadeap 0Oe3 COOTBETCTBYIOIIETO
pacropspDKeHHsT PEeKTopa, MPOpPEeKTopa Mo y4yeOHOM paboTe, BOCHUTATENbHOH paboTe M MOJIOIEKHOMN
MOJIUTHKH WJIM 3aMECTHTEINS JUpekTopa MHCTUTYTA 110 yueOHO# paboTe He TOIMyCKaeTCsl.

Jlist mpoBeicHHsI PK3aMEeHa BEAYIIMIA TPEoaBaTellb HaKaHyHE MOJIy4aeT B AUPEKTOPATE 3a4ETHO-
9K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOPAs BO3BpAIaeTCs B AMPEKTOPAT IOCIE OKOHYAHUS MEPONPUSATHS B
JICHb TIPOBE/ICHUS SK3aMEHA HJIM YTPOM CIIETYIOLIETO JTHS.

DK3aMEHBI TPOBOMATCS 110 OWJIeTaM B YCTHOM WJIM TTMCBMEHHOM BHUJE, JIN0O B BUJIE TECTHPOBAHMSI.
DK3aMEHAIMOHHBIC OMJICTHI COCTABIISIOTCS 110 YCTAHOBIEHHOW ()OpME B COOTBETCTBUU C YTBEPIKICHHBIMU
kadenpoil SK3aMEHAIMOHHBIMUA BOINPOCAMHU M YTBEPXKIAIOTCS 3aBenylOMMM Kadeapoi exeromHo. B
ousere CoAepKUTCS TPU BOIIPOCa, 2 TECOPETUUYECKUX BOIIPOCA U 33aua.

DK3aMEHATOPY TMPEJOCTABISIETCS NPaBO 3aJaBaTh BOIPOCHI CBEpX OwWiera, a TaKkKe IOMHUMO
TEOPETUYECKUX BOMPOCOB JIaBaTh IS PEHICHHS 3aJa4d W MPUMEPbl, HE BBIXOIAIIME 32 paMKU
MPOIIGHHOT'O MaTepuaa Mo u3y4aeMon JUCIUTLINHE.

3HaHWs, YMEGHHUS W HAaBBIKH OOYYAIONIUXCSI OMPEACISIOTCS OICHKAMH «OTJIHYHO», «XOPOIIOY,
«yIIOBJICTBOPUTEIBHO», «HEYJOBJICTBOPUTEIILHO» U BBICTABISIFOTCS B 3a4€THO-3K3aMEHAI[HOHHYIO
BEZOMOCTh B JICHb 9K3aMEHa.

[Tpu mpoBeieHNU YCTHOTO 9K3aMEHa B ayJIMTOPUU HE JOJDKHO HAXOAUThCS OoJiee 8 00ydaroImuxcs Ha
OJTHOT'O TIPENoIaBaTerIsl.

[Ipu mpoBeneHHHM YCTHOTO dK3aMEHa CTYACHT BBIOMpAET SK3aMCHAIMOHHBIA OMIIET B CIy4aliHOM
MOPSIZIKE, 3aTE€M Ha3bIBaeT (PaMIUIAIO, UM, OTYECTBO M HOMEpP 3K3aMEHAIMOHHOTO OUjIeTa.

Bo Bpems sk3aMeHa 00ydJaronecss MOTYT IOJIb30BaThCS C pa3pelieHus] SK3aMeHaTopa MporpaMMoit
JTUCIUIUIAHBI, CIPABOYHOM W HOPMATUBHOHM JIMTEPATypoOd, IPYTHMH TIOCOOMSMH ¥ TEXHUYCCKUMU
CpelCcTBaMHu.

Bpemst moaroTroBku oTBETA MpU CIaue IK3aMeHa B YCTHOU (OopMe JOJDKHO COCTaBIsAThH HEe MeHee 40
MUHYT ([0 EJaHWI0 OOYYalolIerocss OTBET MOXKET OBbITh JOCPOYHBIM). Bpems oTBeta — He Oomee 15
MUHYT.

OOyuvaromuiics, WCTBITHIBAIONINN 3aTPyIHEHUSI MPHU TMOATOTOBKE K OTBETY IO BBIOPAHHOMY WM
OwmsieTy, WMeEeT MpaBO Ha BBHIOOP BTOPOTO OWJIETa C COOTBETCTBYIOIIUM TPOJJICHHUEM BpPEMEHH Ha
noarotoBky. [Ipm OKOHYATENFHOM OIIEHMBAHUM OTBETa OILIEHKA CHWXKAaeTcs Ha oauH Oamin. Bermaua
TpeThero Ouiera He pa3peraeTcs.

Ecnu obydaromuiicss SBUJICS HA SK3aMEH, U, B3SB OWJIET, OTKA3aics OT MPOXOKICHHUS aTTeCTaIliH B
CBSI3U C HEMOJTOTOBJICHHOCTHIO, TO B BEIOMOCTH €MY BBICTABIISIETCS OI[CHKA «HEYIOBIETBOPUTEILHOY.

Hapymenne QuCHUIUIMHBI, CHUCHIBAaHHE, WCIIOJIb30BaHUE OOYYAIOIIMMUCA HEpa3pelIeHHBIX
MEYATHBIX M PYKONHCHBIX MaTepUaNOB, MOOWJIBHBIX TeNe(OHOB, KOMMYHHUKATOPOB, ILJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTMX BUAOB JIMYHOW KOMMYHHUKAIIMOHHON U KOMITBIOTEPHOW TEXHUKH BO
BpEMS aTTECTAIIMOHHBIX MCIBITAHUHN 3amperieHo. B cirydae HapymieHus: 3Toro TpeOOBaHUS TPEI01aBaTeb
00s3aH  ynalnuTh OOydYalIIerocs U3 AayauTOPUU U TPOCTaBUTH €My B BEIOMOCTH OIEHKY
«HEYJOBIIETBOPHUTEITHHO.

[IpenogaBaTenu HECYT MEPCOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOUHOCTH BHECEHUS
3aImMcei 0 pe3ysIbTaTax MPOMEKYTOUYHOM aTTECTAIlMH B 3a4€THO-IK3aMEHAIIHOHHYIO BEIOMOCTD.

HesiBka Ha 5K3aMeH OTMEYaeTCsl B 3a4€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBUJICS.

Jlyist oOydaromuxcsi, KOTOpbIe HE CMOTJIM CJIaTh 3K3aMEH B YCTAaHOBJICHHBIC CPOKH, Y HUBEPCUTET
yCTaHABIMBAET MEPUOJ JUKBUIAIMHN 33J0DKEHHOCTH. B 3TOT mepuop mpemnojaBaTeNd, MPUHUMABIINE
9K3aMeH, JOJDKHBI YCTAaHOBHTH HE MEHee 2-X JHEH, Korja OHM OyAyT NpPUHUMATh 3a/JI0JDKEHHOCTH.
Nudopmanus o THKBUIAIUY 33J0KEHHOCTH OTMEUAETCs B 9K3aMEHAIMOHHOM JIUCTE.

OOyJaronuMcsl, TTOKa3aBIIMM OTJIWYHBIE M XOpOINIWE 3HAHWS B TEYCHHE CeMeCTpa B XOJe
MOCTOSIHHOTO TEKYIIET0 KOHTPOJSl yCIEBA€MOCTH, MOKET OBITh MPOCTaBIIEHA dK3aMEHAI[MOHHAS OIICHKA
JIOCPOYHO, T.e. 0e3 cmaunm sk3aMeHa. OIEHKa BBICTABISETCS B 9K3aMCHAIMOHHBINA JINCT WM B 3a4ETHO-
AK3aMEHAIIMOHHYIO BEIOMOCTb.

WHBaymapl W JMna ¢ OTpaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBBbSI MOTYT CIaBaTh ADK3aMEHBI B
MEKXCECCUOHHBIN MEPHOJ] B CPOKH, YCTAHOBICHHBIC WHIUBUIYATbHBIM y4e€OHBIM IIaHOM. WHBamuabl U
JUIAa C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbsI, HMMEIOIIME HApYIICHUsS OMOPHO-IBHTaTEIbHOTO
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anmapara, JOINYCKaloTCsi Ha WCIBITAaHUA B aCCHCTEHTOB-
COIIPOBOXIAIOILUX.
[Ipouenypa mnpoBeAeHHs TPOMEXKYTOUHOM aTTecTalluu Uil OCOOBIX CIydyaeB M3JIOKEHAa B

«[TomoxxeHNH O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M TNPOMEXKYTOYHOH aTTecTaluu O0yJaromuxcs IO

aTTCCTAallMOHHBIC COIIPOBOXKACHNUHN

OIIOIl OakamaBpuara, CHEIHAIATETa W MaruCTPaTypbI»
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

OI'bOY BO IOxHo-Ypanbckuit ['AY

O11eHOYHBIE cpeacTBa

Ko n nammeHnoBanue

WHAWKAaTOpa
TumnoBsie KOHTPOJIBHBIC 3aJaHus W (W) WHBIC MaTepUalibl, HCOOXOAUMBIC IJIsi OLICHKU 3HAHUIA, KOMIIETEHIHH
YMCHUH, HAaBBIKOB M (WJIH) OMBITA JCATCIBHOCTH, XapaKTepU3YHIUX C(HOPMUPOBAHHOCTH
KOMIIETEHIINI B MPOLIECCE OCBOCHUS NUCLUTUTHHBI
1. OcHOBHBIE 3aKOHBI XMMHHU: 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH COXPAHEHHsI MAacChl, 3aKOH WJ1-3 OIIK-1

ABorazipo, 3aKOH KpaTHBIX OTHOIIIEHUH, 3aKOH SKBUBAJICHTOB.

2. Kimaccel Heopranuueckux coemunenuii. Oxcunsl. Kiaccudukaiius, HOMEHKIATYpa, CIIOCOOBI
TIOJY4CHHUs, XAMHICCKUE CBOMCTBA.

3. Kiaccer meopranmdecknx coemmHeHmi. Kucmotel. Kiaccmgukamus, HOMEHKIATYypa, CIIOCOOBI
TOTY4CHHUs, XAMHICCKUE CBOMCTBA.

4. Kiaccel Heoprannmdecknx coenuHennii. OcHoBaHms. Kiaccudukarus, HOMEHKIATypa, Crioco0bl
TIOJYYCHHUs, XAMHICCKUE CBOMCTBA.

5. Kiaccrr Heopraandecknx coenuHernii. Comn. Kmaccudukaris, HOMEHKIATypa, CIiocoOBI
MOJTyYeHUs, XHMUIECKUE CBOMCTBA.

6. Crpoenue atoMa: pa3BUTHE MPEACTABICHUI 0 cTpoeHuu aToMma (T. TomcoHa, T. Pesepdopaa, T.
Bbopa); coBpeMeHHass MOJeNb CTPOSHUS aToMa.

7. BonHoBas QyHKIUs, KBAHTOBBIC YHCTIA.

8. DnexTpoHHBIC KOH(Hrypalud aToMOB, NMPUHUUIBI [layis ¥ HaWMMEHBIICH SHEPrHM, MPaBHIIA
Kneuxosckoro u I'yHpa.

9. Hanummure 31eKTpoHHbIE (GOPMYIBI aToMa sKele3a, HoHoB Fe?* u Fe®*. Jlokaxure ¢ IOMOIIBIO
3JEKTPOHHO-TPaQUECKON CXEMBI, 9TO MaKCHMallbHasl BAJICHTHOCTH JKeJie3a B COCTUHECHUAX PaBHA 0.
10. [lepuonudeckass cuctema siemeHToB. Vctopus coszmanms [ICD. Ilepmommueckuit 3akon JI.U.
Mengeneesa. Bunel [1C3. Ctpykrypa [1C3O: nepuon, rpynmna, cemeiicTBa, psabl.

11. [epronudeckuii XapakTep U3MEHEHHST CBOWCTB aTOMOB 3JIEMEHTOB. ATOMHEIA pPaguyc, SHEPTHS
HMOHU3AIUH, CPOACTBO K AIIEKTPOHY, IIEKTPOOTPHULATEIFHOCTD, CTETICHbh OKUCIICHHS, OKUCIUTEIHHO-
BOCCTaHOBUTEJIHHBIE CBOMCTBA.

12. Xumuueckas cBsi3b. [Ipuposia u ycinoBusi 00pa3oBaHUsI XUMUUECKOH CBSI3H.

13. Buipl XUMHYECKOM CBA3U M €€ KOJHMUYCCTBEHHBIC XapaKTCPUCTHKH.

14. KoBasieHTHasi CBsI3b, KBAaHTOBO-MEXaHHUYECKOE OOBSICHEHHE O00pa3oBaHWs CBs3u. MeTombl
pacuera KoBajieHTHOH cBsizu MBC.

15. Tubpuousamnus aTOMHBIX OpOHTANCH.

16. Tlomsrtue o pacTBOpax, Kiaccu(pUKamus, pacCTBOPUMOCTb.

17. Teopuu pacTBOpOB.

18. Cnoco0bl BEIpaskeHHs! KOHIIEHTPauHU pacTBOpoB (®, 06.%, Cy, Cy, Cm, T).

19. OcHOBHBIC TOJOXEHHUS TEOPHH DSJICKTPOIUTHYCCKON muccormanui. CTelnmeHp W KOHCTAaHTa
JIUCCOLIMALINY.

20. 3akoH paszbasienus OctBajbaa. [IOHITHE O CHIBHBIX U CJIA0BIX 3JICKTPOIUTAX.

21. Cunbnbie asextponuthl. Teopus Jlebas-Xrokkenst, K03()(UIHCHT aKTHBHOCTH, WOHHAs CHJIa
PacTBOpOB.

22. Cnabbie 37eKTpoauThl. [Ipou3BeIeHUEe PACTBOPUMOCTH.

23. Teopuu KUCIIOT W OCHOBaHWii: T. Appennyca, T. bpencrena- Jloypwu, T. JIbtouca, T. [Tupcona.
24. VouHOE MPOW3BEACHHUE BOIBI, BOJOPOIHBIN U THAPOKCHIIBHBIN TOKA3aTe b,

25. Tmaponms coneit. CTeneHb U KOHCTaHTA THAPOJIH3A.

26. OcHoBuele nostoxxeHus reopun OBP.

27. Mero[bI pacdyeTa OKACIUTEIFHO-BOCCTAHOBUTEIFHBIX PEAKIIAN: METOT SJICKTPOHHOTO OalaHca.
28. OCHOBHBIC OKHCJIMTCIIM W BOCCTAHOBUTCNH. BIusHHEe peaknuud CpeApl Ha IOBEICHHE
okucnuresneil. PacueT sKBUBaNIEHTHOM MacChl OKUCIUTEIIS.

29. Xumnyeckass TepmomnHamuka. OCHOBHbIC MOHSTHSA (cucTema, (asza). TepMOIUHAMUIECKUE
nmapameTps! M (PYHKIMHA COCTOSTHUSL.

30.ITepBhIii 3aKOH TEPMOAWHAMHKH M €ro pasjandHbiec (OpMyIMpOBKH. [IprMeHEHHME 3aKOHA K
N30TePMHYECKOMY, H300apHOMY, H30XOPHOMY IIpoIieccaM.

31.BTopoii 3aKOH TEPMOIMHAMUKH K €ro PasindHbie POPMYIHPOBKH.

Hcnonp3yer 3aKoHBI
U 3aKOHOMEPHOCTH
XAMHYECKHX HAyK W

X B3aUMOCBSI3EN
npu U3yUYCHUH,
aHaau3e
OMOIOTHYECKUX
00BEKTOB "
MPOIIECCOB
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32.Tepmoxumust. 3akoH ['ecca. Crannmaprabeie ycnoBus. CrexctBus u3 3akoHa ['ecca. Terurora
00pa3oBaHus U TEIJIOTAa CrOPaHUsl XMMUYECKHX BellecTB. Pacyer TemioBoro addekra peakium.
33.DHTporusi W ee W3MEHEHHs B OOpaTHMMBIX M HeoOpaTHMMBIX mpoueccax. CraTucTHdeckas
MHTEPIPETALUS SHTPOIIHH.

34.0neprus ['mb6ca (G) u cBobommas sHepruss [empmrombua (F). M3menenwe wu300apHO-
n3orepmudeckoro mnoreHnuana (AG) M HM30XOpHO-M30TEpMHUUYEcKOro mnoTeHnuana (AF) s
00paTHMBIX U HEOOPATUMBIX CAMOIIPOU3BOJIBHBIX IIPOIIECCOB.

35.XuMHYeCKOe PaBHOBECHE M €T0 OCHOBHBIC ycioBhs. KoHCcTaHTa XHMHYECKOTO PaBHOBECHS.
3aBUCHMOCTD KOHCTaHTBI XHUMHUYECKOT0 paBHOBecHs OT TeMneparypsl. [Ipuanun Jle-Illarense.

36. Xumndeckast kuHeTHKa. CKOPOCTh peakuni. MoJeKyIpHOCTE M MOPSIO0K PEaKIINH.
37.3aBHCUMOCTh KOHCTAHTBI CKOPOCTH PEAKLUH OT TEMIIEPaTypbl. VI3MEHEeHNE SHEPTHH CHCTEMBI B
XOZI€ peaKknnu. JHEPTHUs aKTHBALUH.

38.BumsiHne TemnepaTypbl Ha CKOPOCTh XUMHYECKOW peakIuu. Y paBHeHHEe AppeHHyca, ero aHalus.
39.BinsiHne KOHIEHTpALMK Ha CKOPOCTh XUMUYECKO! peakunu. Ypasaenue 3/IM, ero ananms.
40.Karanu3z. O0umii MexaHu3M JeHCTBHS KaTtann3aTopoB. DepMeHTaTHBHBII KaTaus3.

41.Kakue Becsl ¥ MOCYJa UCIOIBb3YIOTCS AJIS IPUTOTOBJICHUS PAaCTBOPOB C TOYHOI KOHIIEHTpalue?
MorsipHast KOHIIEHTpanus SKBHUBajleHTa. Brrancnure HOpMaIbHOCTh pacTBopa, B 100 Mi koToporo
conepxurcs 0,49 r cepHOM KUCIOTHI.

42. Kax nmpaBWIbHO IPUTOTOBUTH TUTPOBaHHEIH pacTBop? Kak mpurorosuts 100 M 0,1H. pacTBOpa
u3 1H. pacTBOpa COJSHON KUCIOTHI?

43. Xapakrepucruka s-,p-,d-31eMeHToB no nosnoxenuio B [1CD.

44. Jlatite oOmryro xapakTepucTuky »diemeHTa Ca (CTpoeHHE aToma, JIIEKTpOHHAas (opMmyna,
BAJICHTHBIC BO3MOXKHOCTH, CTETIEHb OKHCIICHHS, OCHOBHBIE XMMHYECKHE CBOWCTBA, HAaXOXK/ICHHE B
NPUPOJIE, TIOJyYSHUE U IPUMEHEHHE COSANHEHUH).

45. Jlaiite oOmIyr0 XapakTepucTUKy odieMeHTa N (CTpoeHue aTtoma, 3JCKTpOHHas (opmyia,
BAJICHTHBIC BO3MOXKHOCTH, CTEIEHb OKHCIICHHs, OCHOBHBIE XMMHUYECKHE CBOWCTBA, HAXOXK/ICHHE B
NPUPOJIE, TIOJyYSHUE U IPUMEHEHHE COSTMHEHU).

46. Jlaiite oOIIyr0 XapakTepHUCTUKYy dieMeHTa K (cTpoeHue aTtoma, 3JCKTpoHHas (opmyia,
BAJICHTHBIE BO3MOXKHOCTH, CTEIEHb OKHCIICHHs, OCHOBHBIE XMMHYECKHE CBOWCTBA, HAXOXK/ICHHE B
NpUPOJIE, TIOJTyYeHNE U TIPUMEHEHNE COSTUHEHNH).

47. Jlatite oOmIyr0 XapaKTepHCTHKy »di1eMeHTa Mg (cTpoeHme aToMma, 3JIeKTpoHHas (opMmyna,
BAJICHTHBIC BO3MOXXKHOCTH, CTETIEHb OKHCIICHHs, OCHOBHBIE XMMHWYECKHE CBOWCTBA, HAaXOX/ICHHE B
NpUPOJIE, TIOJTyYeHNE U TIPUMEHEHNE COSTUHEHNH).

48. Jlaiite oOmIyr0 XapaKTepHCTHKY »di1eMeHTa Mn (cTpoeHme aToMma, 3JIeKTpoHHas (opMmyna,
BJICHTHBIC BO3MOXXHOCTH, CTETIEHb OKHCJICHHS, OCHOBHbIE XMMHYECKHE CBOWCTBA, HAXOX/ICHHE B
NPUPO/JIE, TIOJIyYSHUE U IPUMEHEHHE COSIMHEHU).

49. Jlaiite oOuryro xapaktepucTuky dsjementa Ni (cTpoeHue aroma, 3JeKTpOHHAs (opmya,
BQJICHTHBIE BO3MOXKHOCTH, CTEIEHb OKHCIICHHs, OCHOBHbIE XMMHYECKHE CBOWCTBA, HAXOX/IECHHE B
NPUPO/JIE, TIOJIyYeHUE U IPUMEHEHUE COSTMHEHUIA).

50. Jlaiite 0OIIyr0 XapakTEPUCTUKY d3JeMeHTa S (CTPOCHHE aToMa, JJICKTPOHHAas (GopMmya,
BJICHTHBIC BO3MOXKHOCTH, CTEIIEHb OKHCIICHHs, OCHOBHBIE XMMHWYECKHE CBOWCTBA, HaXOX/ICHHE B
NpUPOJIE, TIOJTyYeHNE U TIPUMEHEHNE COSTMHEHNH).

51. Jlaiite oOmIyr0 XapakTepUCTHKYy d3JeMeHTa P (CTpoeHHe aToMa, SJIEKTpOHHAs (GopMyIa,
BJICHTHBIC BO3MOXKHOCTH, CTEIIEHb OKHCIIEHHs, OCHOBHBIE XMMHYECKHE CBOWCTBA, HaXOX/ICHHE B
NPUPOJIE, TIOJTyYEHUE U TIPUMEHEHNE COSTMHEHNH).

52. Jlaiite oburyro xapakrtepuctuky 3nementa Cd (cTtpoeHue aroma, 3JeKTpOHHas (opmyIa,
BAJICHTHBIE BO3MOXKHOCTH, CTEIEHb OKHCIICHHs, OCHOBHbIE XMMHUYECKHE CBOWCTBA, HAXOX/CHHE B
NPUPO/JIE, TIOJIyYSHUE U IPUMEHEHHE COeTMHEHUIA).

53. Maiite oO0IIyr0 XapakTepucTUKy dsjeMmeHTa Pb  (cTtpoenuwe aroma, sjekrpoHHas (opmya,
BQJICHTHBIE BO3MOXKHOCTH, CTE€Hb OKHCJICHUs, OCHOBHbIE XMMHYECKHE CBOWCTBA, HAXOXK/ICHHE B
NPUPO/JIE, TIOJIyYSHUE U IPUMEHEHHE COeTNHEHUIA).

54. Naiite oOuryro XapakTepucTUKy snemeHTa HQ (cTpoenme aToma, ayiekTpoHHas (opmyrna,
BJICHTHBIC BO3MOXXHOCTH, CTEIEHb OKHMCIICHHS, OCHOBHbIE XMMHYECKHE CBOMCTBA, HaXOXK/ICHHE B
NPUPOJIE, TIOJyYEHUE U TIPUMEHEHHE COSTMHEHNH).

55. [aiite oOmryro xapaktepuctuky oiemeHta CS (cTpoeHue aroma, 3jieKTpoHHas (opmya,
BAJICHTHBIC BO3MOXKHOCTH, CTEIIEHb OKHCIIEHHs, OCHOBHBIE XMMHYECKHE CBOWCTBA, HaXOX/ICHHE B
NPUPOJIE, TIOJyYEHUE U IIPUMEHEHHE COSANHEHUH).

56. [laiite oOuiyro xapakTepucTuky odnemeHta Al (cTpoenue atoma, 3Je€KTpoHHAs (opmyIa,
BAJICHTHBIC BO3MOXKHOCTH, CTETIEHb OKHCIICHHS, OCHOBHBIE XMMHYECKHE CBOWCTBA, HAXOXICHHE B
MPUPOJE, TTOIyYCHNUE U IPUMEHEHNE COETNHEHNH).

57. Haiite xapakTepucTuKy diemenTa Ne 25: MOJIO)KEHHE B TMEPHOIUYECKON CHCTEME, CTPOCHHUE
aToMa, CBOMCTBA OKCHUAOB U THAPOKCHIOB.

58. KomiutekcHsie coeaunenus. Teopus Beprepa.
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59. HomeHknatypa U KilacCU(pUKaLus KOMIUIEKCHBIX COSTUHEHHH.

60. Incconmarys KOMIUIEKCHBIX coeinHeHni. KoHcTaHTa CTOMKOCTH M HECTOMKOCTH KOMILIEKCHOTO
HOHa.

61. 3akoH SKBUBAJICHTOB. XJIOPHJ METaIUIa COJEPXKUT 69% Xiopa, aTOMHasi Macca MeTajlla paBHa
47,90. Beruncnure SKBUBAJICHTHYIO Maccy METajlla U €ro BaJICHTHOCTb.

62. JIByXBaJICHTHBIN METaJZI Maccoi 6,5 T. BBITECHSICT W3 KHUCIOTHI 2,24 1 Bomopoxaa (H.Y.).
Hcnone3ys 3aK0OH KBHBAJICHTOB, BBIYHCINTE aTOMHYIO Maccy MeTayuia. Kakoii 3to metamn?

63. Ilepeuncaure KUCIOPOACOAEPIKAINE KUCIOTHI a30Ta. Hanmummre GhopMyIsl tuxpoMaTa Kauus |
runpooptodocdara amoMuHHUS, n300pasuTe ux rpaduyecknm. JlaliTe Ha3BaHWE W HAIMIINTE
rpaduueckyto Gpopmyiy comu Cu(HSO3),.

64. OOBICHUTE, MOXKET JIM COJITHASI KUCIIOTAa 0Opa30BBIBATH KUCIBIE CONH TP B3aNMOACHUCTBHH CO
menodamu. Hamwmmre ¢opmynsr HuTpara muruapoxcoxenesa (I1l) m rugpoxapOonarta mmHKA,
n300pasuTe ux rpaguIecKy.

65. BerumcianTe MaccoBylO OO, MOJSIPHYIO KOHLEHTPAIMIO M MOJSIPHYIO KOHLIEHTPALHIO
9KBHUBAJIEHTa pacTBopa MuTheBoi conbl, B 0,02 1 xotoporo coaepxurcs 16,96 r pacTBOpeHHOTO
BEIIIECTRA, IUIOTHOCTH pacTBopa 1,08 r/mir.

66.25 mn 10%-Horo pactBopa HCI1 c miortHocteto 1,05 r/mn pazbaBuim Bojoit mo 500 wmun.
Berauciute pH pa3daBieHHOT0 pacTBOpa, MpHUHAMAS o = 1.

67.CocraBpTe ypaBHCHHE IHCCOLMALMM Cylb(haTa THAPOKCOKAIBLUS, XJIOPHOW KHCIOTHI,
rugpoxcnaa ceuHba (II). B xakoM HampaBiIeHHH CMECTHTCS PaBHOBECHE NPH J00aBICHUH CEPHOU
KHCIIOTHI K pacTBOPY THIPOKCHIA CBUHIA?

68. pH pactBOpa ykcycHOI KUCIIOTHI paBeH 3. OnpenesuTs MOJSIPHYIO M MOJIIPHYIO KOHLICHTPALHIO
SKBUBAIEHTa pacTBopa Kuciotel, (Kcmscoon=1,8-107).

69. BEIuMCIUTh DKBUBaJICHTHl OKHCIIUTEIEH W BOCCTAHOBHTENEH M yKa3aTh THUI OKHCIHUTEIbHO-
BoccranoButensHOM peakiun: KOH + Clo—

70.Crnunu o 200 M pacTBOPOB COJISIHOM KHCIOTHI ¢ MaccoBoi moneit 0,38 u mrotHocThiO 1,18
r/em® 1 ¢ maccosoit noneit 0,18 u motHocteio 1,09 1/cMS. TlonydeHHslit pacTBop pa3zbaBuIK BOO
1o 1 1. Onpenenuts pH mony4deHHoro pactsopa.

71.Kakue u3 coneii — cynbdpar xpoma (ll), cynpdua xamums, xjaopua HaTpus - HOABEPraroTCs
rugponu3y? CocraBbTe HOHHBIE M MOJIEKYJISIDHBIE YPaBHEHHS THAPOIIN3A.

72.Pa3oepure crpoenne kommuiekcuoi conu  [Ni(H20)sCN] Cl. Onpenenure 3apsiia  uoHa
KOMIUTIEKCO00pa3oBaressi, ero KOOPAWHALMOHHOE YHCIO, YKaKUTE THUIBI XUMHYECKOH CBSI3H H
JIMICCOIMAITNIO B BOJJHOM PacTBOPE.

73.Ectb nu pasnuuue B oxucieHud Cr¥* B kucnoit u menousoil cpene? CocTaBbTe ypaBHEHHUS
peakuui.

74.Crompko mi 20%-HOrO pacTBOopa eakoro Hatpa (p=1,2 r/mi) TpeOyercs mis IOJHOTO
pactBOopeHus 5,2 r xpoma?

75.Ha tutpoBanue 15 mu pacrBopa NaOH 3arpaueno 20 mur 0,09 M pacteopa HCI. Onpenenure
Maccy miesnoun B 500 M1 3Toro pactopa.

76. Ckonbko noTpedyeTcs rpaMMOB HUTpara cepedpa IJisl OCaJIeHHsI XJIOpUA-UOHOB U3 200 M
0,1 M pacTtBOpa CONSTHON KHUCIIOTHI.

77. Berauciiute Maccy HaBECKHM JUIS IPUTOTOBJIEHHUS CAHTHHOPMAIBHOTO pPacTBOpa THIPOKCHAA
KajapIs ooseMoM 500 mir.

78. CoctaBbTe OKHCIHTENbHO-BOCCTAHOBUTENbHYIO peakiuio KMnOs + HCl—....., ykaxwure
OKHCJINTENb, BOCCTAHOBHUTEIb, IPOLIECC BOCCTAHOBIICHUS U OKUCIICHUSI.

79. Peaxuus Boipaxkaercst cxemoii: HCI+CrOs = Clz + CrClz + H20

CocraBbTe 3JIEKTPOHHOE ypaBHEHHE. PaccraBbTe KOI(DQHIMEHTH B ypPaBHEHHUH PEAKIUH.
VKaxuTe, Kakoe BEIIECTBO SBJIAETCS OKHCIUTENEM, KAKOE - BOCCTAHOBHUTEJEM; KaKoe
BEIIECTBO OKUCIIIETCA, KAKOE - BOCCTAHABIMBAETCS.

80. Peaxnus Beipaxkaercs cxemoii: Cd + KMnO4 +H2S04 = CdSO4+ MnSO4 +K2SO4 + HoO

CocraBbTe 9JIEKTPOHHOE ypaBHeHHe. PaccraBbTe KOI(QQUIMEHTHI B YPaBHEHHH DPEaKIHU.
VYKkaxuTe, Kakoe BELIECTBO SBISETCS OKHCIUTENEM, Kakoe - BOCCTAHOBHTENIEM; KaKoe
BEILIECTBO OKHCIISAETCS, KAKOE - BOCCTAHABIINBAETCSL.

81. Hanmmure peaxkuuu rugpoiusa coseit: Na;COsz, CuSOa, (NH4).COs.

82.Ompenenure  pH  HaceimenHoro  pacrBopa  Mg(OH),, ecam Benmmumna [P =
6,8-10712,

83.Tlepeuncnure KUCIOPOICONACPKALINE KUCIOTHI Xiopa.  JlalitTe Ha3BaHWE W HANUIINATE
rpaduueckyro popmyny comu Cu(ClOz)s.

84. BbIumcianTh MOJSIPHOCTh M HOpManbHOCTh 49%-Horo p-paH3PO4 (p=1,33 r/mn).

85. pH pactBopa paBra 4,0. Beruucours [H*] u [OHT].

86.3,2r docdopHoii kucsors! copepxkurcsi B 100 mut pacrBopa. Onpenenuts Cu., C % (p=1,0r/mi).
87. Ompenenute pH pactBopa, B 11 xoroporo comepkutcs 0,1r NaOH. Jluccommanmio menouu
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CUMTAThH ITOJTHOM.
2 paza.

pactBopa AICI3?

88. Kak m3menwurcs ckopocts peakuun 2CO + Op = 2CO;, ecnnit 00beM ra3oBoi CMECH yMEHBIIHUTH B
89. Cxombko nutpoB 0,1 H. pactBopa AGNO3 HeoOxoammo i ooMeHHO# peaknuu ¢ 0,51 0,2 H.

90.TIpu oxmaxaenun 300r 15%-HOro p-pa 4acTh PaCTBOPCHHOTO BEIIECTBA BhINAJA B OCANOK, U
KOHIICHTPAIMs PacTBOpa cTana paBHOH §%. YeMy paBHa Macca BBINABIIETO B 0CAI0K BEIIECTBA?

Ikama u KPUTCPHUU OLICHUBAHUSA OTBETA o6yqa101ueroc;1 MPEACTABJICHLI B Ta6n1/1ue.

Kaja

Kpurepuu onieHrBanust

Omenka 5
(oTnu4HO)

- 00y4aroIuics MOJIHO YCBOWJ y4eOHBIH MaTepual;

- TOKa3bIBAET 3HAHWE OCHOBHBIX NMOHITUHN TUCIMILIMHBL, TPAMOTHO MOJIb3YeTCS TEPMUHONIOTHEN;
- TPOSABISIET YMEHHE aHAIN3UPOBaTh U 0000maTh MH(GOPMALMIO, HABBIKW CBS3HOTO ONMHCAHMS
SBJICHUH ¥ IIPOIIECCOB;

- JEMOHCTPHpPYET YMEHHE U3JaraTb  MaTepual B  OIPEACICHHOM  JOTWYECKOMH
MOCJII0BATEILHOCTH;

- IOKa3bIBAET YMEHHUE MIUTIOCTPHPOBATH TEOPETUIECKHE TIOJIOKEHNSI KOHKPETHBIMHU ITPUMEpPaMH;
- IGMOHCTPHPYET CYOPMHUPOBAHHOCT M yCTOWYNBOCTH 3HAHNH, YMCHUI W HABBIKOB;

- MOT'YT OBITh NONYIICHBI OJJHA—/IBE€ HETOYHOCTH P OCBEIIEHUN BTOPOCTEIICHHBIX BOIIPOCOB.

Ouenka 4
(xoporo)

- OTBET YJOBJIETBOPAET B OCHOBHOM TPEOOBaHMIM Ha OIEHKY «5», HO NPH 3TOM HMEET MECTO
OJIUH U3 HEIOCTATKOB:

- B YCBOGHHMHU Y4eOHOI'0 MaTepuaja AOIyLeHbl IPoOebl, He NCKa3UBILIHE COACPIKaHUE OTBETA;

- B M3JI0KECHUHU MaTepuaa JONYIIeHbl He3HAUNTEIbHbIC HETOUHOCTH.

Onenka 3
(YIOBIIETBOPUTENHHO)

- 3HAaHUC OCHOBHOI'O MpPOrpaMMHOI0O Mare€puajla B MHUHHUMaJIbHOM O6’l>eMe, NOTpCIIHOCTHU
HCIPUHONUNHAJIBHOTO XapaKTepa B OTBETC Ha J3K3aMCHE: HCIOJHO WM HEIMOCJICA0BATCILHO
PacCKpBITO COACPIKAHUE MaTCpUaia, HO IMOKa3aHO 0611166 TMMOHUMAaHUE BOIIPOCOB;

- UMCJIUCh 3aTPYAHCHHS WJIN JOIYHICHBI OIIMOKU B OIpeACICHUN HOHHTHﬁ, HCIIOJIb30BaHUU
TCPMHUHOJIOTUH, OTIMCAHUU SIBIICHUH 1 MpouecCcoOB, UCIPABJICHHBLIC ITOCJIC HABOAAIINX BOIIPOCOB;

- BbIIBJICHA HECAO0CTAaTOYHaA C(I)OpMI/IpOBaHHOCTB 3HaHPIﬁ, yMeHI/Iﬁ 1 HaBBIKOB, O6y‘IaIOH.[I/II\/’IC}I HC
MOXKCT IMIPUMEHHUTH TCOPUIO B HOBOI1 CUTYyalluu.

Orenka 2
(HEYIOBIIETBOPUTEIIHHO)

- npoOelnibl B 3HAHHUSX OCHOBHOTIO MPOTPAMMHOTO Marepuala, NPUHIUIHAIbHBIC OMIHMOKU MpU
OTBETE Ha BOIPOCHL;

- 00HAapYEHO HE3HAHHE WIIM HEMOHMMaHHE OOJbINeH, WK Hanbosee BAKHON 4acTH yueOHOTro
Marepuana,;

- JONyHICHBI OIIMOKH B OINPCACIICHNN HOHHTI/If/'I, Ipyu  HCIOJIb30BAHUMU TCPMHUHOJIOTUH, B
ONMCAHUU SBJIEHUH U MMPpOUECCOB, KOTOPBLIC HE HCHPABJICHBI IMOCJIC HECKOJBKHUX HABOIAAIIUX
BOIPOCOB;

- HC C(I)OpMI/IpOBaHBI KOMIETCHIMHU, OTCYTCTBYIOT COOTBCTCTBYIONIWEC 3HAHUSA, YMCHHWA Y HABBIKHU.

TecToBbIE 3alaHUs 10 JTUCHUIIVIMHE K 9K3aMCHY

O1LieHOYHBIE CpeCTBa Kon u HaumeHoBaHuUe
TUIOBBIE KOHTPOJIBHBIE 3a1aHus U (W) WHBIE MaTEPHAIbl, HEOOXOAUMBIE I OLEHKH 3HAHWH, HHAMKATOpa
yMEHHii, HABBIKOB M (WJIM) OIBITA JESTENBHOCTH, XapaKTepU3YIIHX CHOPMHUPOBAHHOCTH KOMIIETCHIIH
KOMIETEHIIMI B MPOIIeCCe OCBOCHHS THCLMILTHHBI
1.HauMmeHblIirast yacTuila BemecTsa, 00J1aaromas BCEMH €ro XAMUIECKUMH CBOUCTBAMH - JTO ... WJ1-3 OTIK-1
g Z;);IM Hcnone3yer 3aKOHBI
3) Monekyia M 3aKOHOMEPHOCTH
4) pamukain XUMUYECKHX Hayk H
2. BeliectBa, COCTaB KOTOPBIX BBIpAXKAETCs1 POPMYIIaMu € HETOYUCICHHBIMHA HHIEKCAMHE - 3TO ... ux B3aUMOCBASCH
1) 6epromnuasl npu H3YYCHUH,
2) KOMITIEKCOHBI aHaJIm3e
3) IaIbTOHU/IBI OMOJIOTUYECKUX
4) IpoCThIe BELECTBA 00BEKTOB u
3. CTemeHb OKHCICHHS Yy XpOoMa B coequHeHnH auxpomata kanus K,Cr,O7 pasHa. .. Tipomeccos
1)+12 2)+6
3)+7 4)+2
4. YCcTaHOBUTE COOTBETCTBHE MEKIY CAMHHLIAMH U3MEPEHHS U IIOKA3aTEISMH MaCcChI.
1) AbcomoTHas aToMHast Macca (A) A) r/monb
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2) OtHocuTeNnbHAs aTOMHAast Macca (Ar) b) kr
3) Mousipaast macca (M) B) a.e.m.
5. Yucno ABoraapo paBHO
6. Hucno ABoraipo moka3bIBaer. ..
1) 4KCIIO CTPYKTYPHBIX SAUHUIL, COJCPKALIMXCS B OJTHOM MOJIC BEIICCTBA
2) 4UCIIO aTOMOB B MOJIEKYJIE
3) KOJIMYECTBO BEIIECTBA
4) 9uCII0 aTOMOB B OJTHOM I'paMMe BEIIeCTBa
7. COBOKYITHOCTb aTOMOB HJIM MOJIEKYJI - 3TO ...
1) cmech 2) BEIIECTBO
3) XUMHYECKUN DJIEMEHT 4) CIIO’)KHOE BEIIECTBO
8. AIIOTpOTIHBIC BUAOU3MEHEHHUS YIIIepoa. ..

1) xapOoH, coib, 030H 2) xapOuH, rpadut, anmas
3) caxa, coja, yrJIEKUCIBI ra3 4) yroip, U3BECTbh, HOTALI
9. Peakiys Mex 1y pacTBOpaMH aMMHUaKa ¥ XJIOPOBOJOPO/Ia OTHOCUTCS K ... B3aUMOJICHCTBHIO.
1) KUCIIOTHO-OCHOBHOMY 2) KaTaTUTUIECKOMY
3) HyKJICODHILHOMY 4) OKUCIUTENHHO-BOCCTAHOBUTEILHOMY

10. Cymma  KOX(QPUIHEHTOB B  COKPAIICHHOM HOHHOM YpaBHCHHU

K3PO4 + CaCl, — paBHa...
1)3 3)6
2)18 4)9
11. B 196 r cepHOIl KHCIOTHI COAEPIKUTCS MOJIb BELIECTBA.
N1 3)0,1
2)2 4)0,2
12. Macca xapbujga Kanplius, B KOTOpoil cogmepsxkutca 1,505 10?2 aromoB yriuepoma, paBHa
....... rpaMm
1) 18 2) 8
3) 10 4) 16
13.2 Mons BOJBI UMEIOT Maccy rpaMM.
1) 18 2) 29
3) 36 4) 46
14.2 Mo cepHOU KMCIOThI UMEIOT Maccy rpaMM.
1) 98 2) 198
3) 196 4) 192
15.B 491 cepHOI KHCIOTHI COAEPIKUTCS MOJIb DKBUBAJIEHTa BEILECTBA.
1 2) 2
3) 05 4) 0,2
16. 36 T BOJBI COJEPKUT _____ MOJIb BEIIECTBA.
1 2) 2
3) 0,1 4) 0,2
17. B 49 r cepHO KUCIOTHI COAEPKHUTCA MOJIEll BellecTBa
11 2) 2
3) 0,1 4) 0,5
18. ®opmyina oxcuaa mapranua (VII) .
(anO7)
19. B psimy HF — HCl — HBr — HJ cuna kucior .....
1) yBenmmuuBaeTcs 2) yMmeHbIIaeTcs
3) He U3MeHseTCs 4) m3MeHseTCsI HeOJJHO3HAYHO
20. ®opmyrna cepHOU KHCIOTHI. ..
1) H.SO4 2) H.S03
3) H>Se0q 4) H2S203
21. ®opmyna XJIOPUCTON KHCIOTHI. ..
1) HCIOs 2) HCIO
3) HCIO; 4) HCIO
22. B3aumopeicTBUE a30THOM KUCIOTHI ¢ HE aKTHBHBIMH METAJUIAMH OOBIYHO TPOUCXOIUT Oe3
00pa3oBaHusl ...
1) commn 2) OKCHOB a30Ta
3) Boabl 3) Bomopoa
23. ®opmyna okcuna cepsr (VI)...
1) SO3 2) SO
3) SO, 4) CrOs
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24. ®opmyna a30THOH KHCIIOTHI. ..

1) HNO; 2) HNOs

3) KNO; 4) RNO3
25. dns wemouku npespamenuii FeSO, + /KMnOs + HySOs/ — Xi + /[KOH/ — Xi'— Xs
KOHEYHBIM BEIIECTBOM X3 SBJISCTCH ...

1) KFeO; 2) Fe
3) Fe;0s 4) FeO
26. ®opmyna okcuna mapraama (VI)...
1) Mn;Oy 2) MnO
3) MnO; 4) MnQO3
27. ®opMyna XJIOPHOBATOM  KHCJIOTHI...
1) HCIOs 2) HCIO4
3) HCIO, 4) HCIO
28. ®opMyna BOJOPOAHOIO COSNMHEHHs JIEMEHTa, 00pasyromero BbicmMid okcuna D205 umeer
BHUI....
1) BH» 2) OH4
3) OH 4) OHs
29. Hanbonee cUIbHBIM OCHOBAaHUEM SIBISIETCS ...
1) Cu(OH), 2) Mg(OH);
3) Ba(OH); 4) Sr(OH);
30. YcTaHOBHTE COOTBETCTBHE MEKAY (OPMYJION BEMIECTBA U €r0 KIIACCOM.
1) Na,O A) conb
2) NazSOq4 B) okcun
3) NaOH B) ruapokcun
I') kucnota

31. ®opmyna conu auruapodochara Kbyt
32. ®opmyna okcuna cepst (I1)...

1) SOs3 2) SO
3) SO 4) CrOs
33. ®opmymna rugpokcuna mapranma (1V)...
1) MnO 2) Mn(OH):
3) Mn(OH), 4) MnOs
34. ®opmyrna XJIOPHOBATUCTOW KUCIIOTHI. ..
1) HCIOs 2) HCIO,
3) HCIO; 4) HCIO
35. Heopranndeckoii KUCIOTOH, UMEIOIIEH TTOJTUMEPHOE CTPOCHUE, SIBIISAETCS .. ..
1) xpemHeBas 2) cepHHUCTas
3) yroipHas 4) xnopHas
36. B ypauennn NaNz +H,O — ... + ..., OpOIyIIEHHBIME BEIIECTBAMU SIBJISIOTCS . . .
1) NaOH 2) NH;3
3) N2O 4) Na,0
5) NO
37. Kucnas coms obpasyercss npu B3anmoueiicteuu 1 momst Ca(OH), ¢ 1 mois .
1) CHsCOOH 2) H3PO,
3) HNO: 4) HCI
38. ®opmyna okcuna azora (V)...
1) N2Os 2) NO
3) NO2 4) N2O3
39. ®opmysa a30THCTOI KHCIOTHI. ..
1) HNO, 2) HNO;
3) KNO; 4) KNO3
40. YCcTaHOBUTE COOTBETCTBHE MEXIY (GOPMYION U XapaKTepOM OKCHIIA.
1) MnO A) KUCIIOTHBIH
2) MnO; B) am¢orepHsIii
3) Mn,Oy B) ocHoBHoM
41. ®opmyna opTohochOpHUCTOi KUCIIOTHI. ..
1) HPOs 2) HsPO4
3) HPO; 4) HsPOs

42. Cpennsist coyib 00pa3yeTcs IpH B3aUMOJICHCTBUH . ...
1) 1 monms BaSOs u 1 moms HCI
2)2 moms Mg(OH)2 u 1 mons HCI
3) 1 moms Cu(OH), u 2moms H3SO4
4) 1 moss Ca(OH), u 2 moss HCI
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43. lllenous oOpa3yeTcs MpH ...
1) pa3no>keHuH BOJIbI pacKaJIeHHBIM XKEJIe30M
2) pacTBOpEHHEM HETallICHOH U3BECTH B BOZIE
3) pacTBOpPEHUH XJIOPOBOJOPOA B BOJIE
4) ropeHun HaTpusi B BOJIE
44. ®opmyna conn Tuapodocdara Kamus
45. ®opmyna XJIOPOBOIOPOTHONH  KHCIIOTHI ...

1) HCI 2) HCIO,
3) HCIO; 4) HCIO
46. 'a3000pa3HbIil XJIOp MOXKHO TOIYIUTH IPH B3AaUMOJICHCTBHM ...
1) HCIO3z + Mn(OH); 2) HCI + Mn(OH);
3) HCIO4 + MO, 4) HCI + MnO;
47. KucnorablecBocTBAaOKCHI0BBPA Ny SO3 — SeOz— TeOs ...
1) Bo3pacraror 2) HE U3MEHSIOTCS
3) yObIBaroT 4) U3MEHSIOTCS HEOTHO3HAUHO
48. CaH; + ...— Ca(OH); + ... TIpomyiieHHBIMU BEIIECTBAMH B CXEME PEaKIUH SIBISIFOTCS ...
1) CaO 2) Hz
3) O 4) H,0
49. PacTBOpHI LIEN0YEH pEarupymr ¢ ...
1) Zn 2)C
3) N2 4) Mn
50. O6pazoBaHue OcaaKa HAOIIOAAETCS IPH CIIMBAaHUH PACTBOPOB ...
1) CuSO4 + HNO3 2) CuSO4 + KOH
3) K>CO3 +HNO3 4) NaOH + H,SO,4
51. YcraHoBHTE COOTBETCTBUE MEX1y (OPMYJIOi U Ha3BaHHEM COCAMHEHUSI.
1) CaHPO4 A) dpochar xambuus
2) Ca(H2PO.), b) ruapodocdar kanbius
3) Caz (POs), B) aurunpodocoar kanpims

I') cynepdocdar xampius
52. KHCIOTHBIN XapakTep UMEIOT OKCHIbI, 00pa3yeMble OKCHIaMH METaJLIOB ...
1) TIaBHBIX TOATPYIIIT 2) ¢ mo00¥ CTETICHBI0 OKHUCICHHUS
3) co CcTeneHbI0 OKUCIICHUS > + 4 4) co CTeNeHbI0 OKHUCIIeHU < + 4
53. ®opmymna comu  ruapodocdara KarbIus
54. ®opmymna okcuma xpoma (11)...

1) Cl,03 2) CrO
3) Crzos 4) Cr03
55. ®opmyna HHUTpaTa aMMOHHH. . .
1) NHsNO; 2) Ca(NOs3)2
3) KNO; 4) NH4NO3
56. AToM yrieposa B OCHOBHOM COCTOSIHHH COJCPIKHT HECIIAPSHHBIX JICKTPOHOB ...
1)3 3)0
2)2 4) 4
57. 3apsinanpa aToma okene3a paBeH ...
1) +8 2) +56
3) +26 4) +16
58. YcraHoBHTE COOTBETCTBHE MEK/IYy MATEMATHUCCKAM BBIPAKCHHEM W HA3BAHUEM YPaBHEHHS.
1) ypauenue Jlyu ne Bpoiins A) E=m-?
2) ypaBHeHHe DHHIITEHHA B)E=hwv
3) ypaBuenue Ilnanka B)A=h/mv
59. O61mee YuCiIo MNEKTPOHOB y noHa Mn?* ..
1) 23 2) 25
3) 27 4) 55

60. YcraHoBHTE COOTBETCTBHE MEXAY  KBAHTOBBIMH YHCIAaMH W HMX  KOJMYECTBEHHBIMHU
3HAUYCHHSMH.
1) 'maBHOE KBaHTOBOE YHUCIIO A)[l.....0]
2) ITo6ouHOe (OpOUTAIEHOE) KBAHTOBOE YHCIIO b) [-1,0,+1]
3) MarautHoe KBaHTOBOE YHCIIO B) [0,n-1]
61. HazBanue ypaBHEHHS, B KOTOPOM JJOKA3bIBACTCS TBOMCTBEHHAS MPUPOAA 3JIEKTPOHA — ITO ...
1) ypaBHeHUe AppeHnyca 2) ypaBaenue Jlyn ne bpoiins
3) ypaBHeHue Ilmanka 4) ypaBaenne HepHcra
62. OneKTpoHHas KOHQWIypalpisi aroMa TepMaHW ...
1) 1s%2s?2p®3s? 3p°® 3d° 4s% 4p®
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2) 1525 2p° 353 pb 3P 48 4p?
3)  1s?2s?2p® 3s? 3p° 3d™ 4s? 4p?
4)  4)1s?2s? 2pP 352 3pb 3dW 4p*

63. Mony Mn?* coOTBETCTBYET 3JIEKTPOHHAS KOH(DHUIYpALHS ...
1) 15225?2p53s23p%4s%4p°
2) 1522s?2p%3s23pP4s24p°
3) 1s22522p%3s23pf4s°4p°
4) 1s%25?2p®3s23p84s°3d®
64. DneKkTpOHHYI0 KOH(PHUTYPALIIIO, MICHTHIHYIO KOH(BHTYPAIIN aTOMa aproHa, IMEET HOH . . .
) Na* 2)Cu?*
3) S* 4 F
65. AToM cepbl B HOPMAalbHOM COCTOSIHHM M aTOM XpOMa B MaKCHMAJbHO BO30YKICHHOM
COCTOSIHUHM UMEIOT COOTBETCTBEHHO KOH(HUTYPAIMH BaJICHTHBIX 3JCKTPOHOB ...
1) 3s?3p*n 3d° 4s! 2) 3s? 3p® 3d'u 3d* 4s?
3) 3s? 3p?3d2u 3d° 4s! 4) 3s? 3p*u 3d* 4s?
66. Uucio BaJEHTHBIX DJEKTPOHOB Yy aTOMOB OJJIEMEHTa C DJIISKTPOHHOH KOH(HIypanuei
1s%2522pf35?3p®4s!3d° pasna .. ..

1)5 2)3
3)1 4)6
67. Yucio HECIIAapCHHBIX J3JICKTPOHOB B ATOMC 6p0Ma B OCHOBHOM COCTOSIHUH PAaBHO.. .
1)3 2)1
3)5 47

68. Yacruipl, oOnajgaroliye OIMHAKOBBIM CTPOCHHEM BHELIHETO JHEPreTHYECKOrO YPOBHS,
PacIOJIOKEHBI B PSY ...

1) A%, CI- Ca?* 2)P3 SO F
3) Ne%, S, AP* 4) 0%, Mg?*, He®
69. Unciio HecriapeHHBIX AJIEKTPOHOB B aTOME XpOMa B HEBO30Y>KIEHHOM COCTOSTHHH paBHO
11 2) 4
3) 5 4) 6

70. PacnapuBaHWe 3JIEKTPOHOB IIPHM MEpeXojie B BO30YKIEHHOE COCTOSHHE HEBO3MOXKHO JUIS
aToMa, CUMBOJI KOTOPOTO ...
1S 2) N
3)C 4 cl
71. DeKTpOHHYI0O KOH(MIYPalUIO BHENIHEr0 JJeKTpoHHOro cijos 382 3p®  wumetor
COOTBETCTBCHHO aTOMBbI U UOHHI ...
1) A%, CI, % 2) Kr, K*, Mg?*
3) Ne?, CI*5, Ca?* 4) P, CI*®, Sp2*
72. YacTurpl, 0ONANAOIME OIMHAKOBBIM CTPOGHHEM BHENTHETO JHEPTETHUECKOTO YPOBHS,
PACTIONOKEHBI B PAMY ...

1) Ne, F Mg?* 2) Hg®, AIF*, 0%
3) A, CI-, Ca? 4) S, Mn?*, Ca°
73. Atomy ¢octhopa B BO30YXKIEHHOM COCTOSIHUM OyJIeT COOTBETCTBOBAThH 3JIEKTPOHHAs

KOH(UTypalus BHEITHETO SHEPIeTUIECKOTO YPOBHS ...

1) 3s23p?%2 3st3p33d?

3) 3s!3p?3d?4) 3s'3pl3d:?
74. Yuco >1eKTpOHOB HAa BHEITHEM YPOBHE aTOMa MEJH ...

N1 2)6
3) 2 4) 10
75. B nepuoe ¢ yBeJlMyeHUEM MOPSIKOBOIO HOMEpPA 3JIEMEHTOB METAJJTINYECKUE CBOMCTRA ...
1) ocnaGeBaroT 2) yCHIINBAIOTCS
3) He U3MEHSIOTCS 4) U3MEHSIOTCS HEOJHO3HAYHO
76. Ha BHemHeM SHEpPreTHYeCKOM YpPOBHE aToMa 3JIEMEHTa, 0Opas3yroLero BBICIIMH THIPOKCHI
H204, conepxutcs 3JIeKTpoHa(-OB).
15 2)7
3)6 4)4
77. HaumeHsluii paiuyc HUMEET aToM ...
1S 2) Al
3) Cl 4) Ar
78. HaumeHnbIee 3HaueHHME YHEPTUH HOHU3AIUH HMEET DJIEMEHT, CHMBOJ KOTOPOTO ...
1) N 2) C
3) Ca 4) Sr
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79. TopsiaxoBeiii HOMep diementa B Ilepuonmueckoit cucreme anementoB J.M. MenneneeBa
COOTBETCTBYET ...

1) oTHOCUTENBHOM aTOMHOM Macce JJieMeHTa

2) uncoy HEHTPOHOB B siApe aToMa

3) uncity 37€KTPOHOB HA BHELTHEM YHEPTeTUUECKOM YPOBHE

4) uncoy IPOTOHOB B sA1pe aToMa
80. B rpymmax ¢ yBennmdeHHEM MOPSIIKOBOTO HOMEPa dJEKTPOOTPUIIATEIBHOCTS . ...

1) yMeHbIIaeTCS 2) yBeIMIMBaCTCS
3) HE U3MEHSAETCS 4) u3MeHseTCS HeOTHO3HAYHO
81. Pagiryc aToMOB yBenW4IMBAETCs B PSAY SJIEMEHTOB ...
1) Li, Na, K 2) P, Si, Al
3)Se, S, 0 4) Br, F, Cl
82. HaumeHsblllee 3HAa4YeHUE SHEPTUM HMOHM3ALUU HUMEET ...
1) Si 2)C
3) Na 4) Al
83. Homep rpynmel B Ilepuoanueckoit cucreme anementoB /.M. MeHaeneeBa COOTBETCTBYET

YHUCTY ...
1) 7IeKTPOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE
2) PHEPreTHUYECKUX YPOBHEH
3) BaJICHTHBIX JICKTPOHOB
4) SHEpreTUYECKUX MOAYPOBHEH
84. OTHOCUTEIbHAS BEIHIHHA YIICKTPOOTPUIATEIHFHOCTH JIEMEHTOB YMECHBIIACTCS B PAAY. ..

1) P, Si, Al 2)B,C,N

3)Cl, I, Br 4)Se, S, 0
85. DHeprus HOHU3ALMU YBEIMYUBAETCS B PAAY ...

1) Na, K, Li 2) Al, Mg, Sr

3) Ca,P, S 4) Cl, Br, 1

86. [IpoMexyTOK BpEMEHH, B TeUEHHE KOTOPOTO MPOUCXOTUT paciaj MOJIOBUHBI PaJHOAKTUBHBIX
sJiep 3JIEMEHTa, Ha3bIBaeTCs ...
1) XapakTepuCTHYECKUM BpEeMEHEM  2) BpeMEHEM pacnaja

3) meprooM noJypacraza 4) neproIoM pa3IoKEeHUs
87. Haunbonpmuit pagnyc IMeeT aToM ...
1) Ba 2) Mg
3) Ca 4) Sr
88. DneMeHTbI, HaXOSIIIMECs B OJTHOM IPyIIIE U MOATPYIIe, 00/1a1al0T OIMHAKOBBIM YHCIIOM ...
1) anexTpoHOB 2) IPOTOHOB
2) BaJIGHTHBIX DJICKTPOHOB 4) sHEepPreTHYECKNX ypOBHEI

89. PaBHbIi 3aps sipa, HO pa3HbIe MACCOBBIE YUCIIA HMEIOT
90. SInpo atoma “°10K comepxut

1) 19p u19n 2)40p u 19n
3) 19p u40n 4)19p u2ln
91. MonekysipHYr0 KPUCTALUTHIESCKYIO PEIICTKY UMCIOT BEIIEeCTRa ...
1) CO.uNaCl 2) Na wuHCI
3) Nazo I/IC|2 4) SOz u Jz
92. HanGospIiM AUNOIBHEIM MOMEHTOM 00J1a/1aeT MOJIeKyJIa ...
1) H,Te 2) H.S
3) HzSe 4) H.0
93. JInmuHa cBsI3U YMEHBIIAeTCsI B PAAY BEHIECTB ¢ GopMyIamH ...
1) CO2- SO» 3) SCl; — CF,
2) HF —HCI 4) PCls — AsCls
94. B 00pa3oBaHMU XUMUUECKOH CBsi3u B MoJiekysie HoSO4 yuacTByroT 3JIEKTPOHOB.
1) 14 2) 16
3)12 4) 10
95. B o0Opa3oBaHMM XMMHYECKHX CBSI3€ B MOJICKYJIE CEPHHUCTOM KHCIOTHI Y4acTBYIOT
JJIEKTPOHOB.
1) 14 2)12
3) 10 4) 16
96. B monekyneH>S XUMUUYECKas CBSI3b.
1) KoBaJIeHTHAST HEMOJIIPHASI 2) BOmOpOIHAS
3) KOBaJICHTHAS MOJIIpHAs 4) MOHOPHO-aKIIEeTITOPHAS

97. B Mornekyiie aMMuaKa BCe CBS3H ....
1) KOBaJICHTHBIE HETIOJISIPHBIC 2) HOHHBIE
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3) KOBaJICHTHBIE MOJISIPHBIE 4) TOHOPHO-aKLENTOPHBIE
98. BemecTBo, B MOJIEKYJIE KOTOPOTO COAEPKUTCS 2 G- CBA3U M 2 T-CBSI3M UMEET (POPMYITy ...

1) NO; 2) H2CO3
3) H2S04 4) CO;
99. BemecTBO, B MOJICKYJIE KOTOPOTO COACPIKATCS KPATHBIC CBSA3U, HA3BIBACTCA ...
1) Bogopon 2) aTaHoa
3) cepoBOIOPOT 4) KUCITOpOa
100. Yucmno m-cBsi3eid OAMHAKOBO B MOJIEKYJIAX ...
1) C|207 I/IPzOs 2) COz nu Csz
3) CHsCOOH u CO 4) H2SO4 1 H3PO4
101. B monexyne CO2 B 00pa30oBaHUM CBA3EH yIYBCTBYIOT 3JIEKTpOHA(-0B).
1)8 2)4
3)5 47

102. BemiectBa, coaepikaliie TOJIbKO KOBAJICHTHBIEC MOJSPHbIE XUMUYECKHE CBSI3U, IPUBEICHHI B
pany ...

1) NO,, SOCl,, CHzCOOH 2) F2, H2SO4, P20s
3) H3PO4, BF3, CH3COONH4 4) PFs, Cl,07, NaCl
103. B Monekyjne aMMHaka aToM a30Ta HaXOAMUTCS B COCTOSIHUM ...
1) sp — rubpuanzanyu 2) sp® — rubpuausanuu
3) sp>~ rubpuausanuu 4) nokost
104. HenonsipHoii siBNIsi€TCS MOJIEKY A ...
1) Terpasgpuueckas CF4 2) yrmoBast SO»
3) muueitnas  HCN 4) nupamunanbHas PHs
105. Monekyna CHy, B KOTOpOIi aTOM yriepoja HaXOAUTCsA B SP° —THOPUIHOM COCTOSHHMH, HMEET
dopmy.
1) mockyto 2) nuHeH4aTyro
3) yraoByto 4) nupamMuaaIbH YO
106. Monekyna CO, uMeeT CTpOCHHE. ...
1) TeTpasapudeckoe 2) TUIOCKOE TPEYTOIBHOE
3) nuHEeHOE 4) yrioBoe

107. Monekyna xnopuzpa dochopa, B KoTopoM aToM (ocdopa HaxomuTcs B SP°- rubpumHOM
COCTOSIHHH, UMEET dopmy.

1) urockyto 2) MMHEWYaTyIo
3) nupaMHuJATBEHYTO 4) yrioBymo
108. Haubonee BbIpakeH XapaKkTep HOHHON CBSI3U B COCTUHEHHUH ...
1) x7I0pu KambIHs 3) dTopun adroMHUHUA
2) Gropun kanus 4) xmopun HaTpUA
109. NoHHast cBA3b 00pa3yeTcst MeXIy 3JIEMEHTaMH ...
1)PuH 2)K u ClI
3)SucC 4)Mn uO
110. TosbKO NOJISIPHBIE MOJIEKYJIBI IPEACTABIICHBI B PAAY .. ..
1) BFs, CO,S0O2 2) CCl4,NO, NO;
3) N2,SO, H.0 4) COy, SO3, NH3
111. CreneHnb HOHHOCTH CBsI3el BO3pacTaeT B pALY ...
1) BHs, BeHy, LiH 2) CCl4, NaCl, MgCl;
3) Na;0, BaO, CO; 4) H20, CH4, CaH;

112. MlonHas cBs3b 00pa3yeTcs Mex Iy dJIEeMEHTaMH ...
1) Pu O 2)Li uCl 3) Hu N CusS

113. O6pa3oBaHre BOJOPOIHBIX CBSI3EH MEXy MOJIEKYJIaMH BEIIECTB MPUBOINT K. ..
1) TOBBINIEHHIO TEMIIEPATYPHI KUIICHUS
2) TOHIKEHHUIO TEMIIEPATYPhI KUIICHUS
3) U3MEHEHHIO OKpacKU
4) BBITIAJICHUIO OCA/IKA
114. Yucno nuranmoB B coctaBe coyn rekcaruanodeppara (11) kanus pasHo ....
12 2) 6
3)4 4) 8
115. KommnekcHas conb Ks[Fe(CN)g] Ha3biBaeTcs

116. 3apsny mona koMiuiekcooOpasosaress B conmn Ka[Fe (CN)g] paseH.. ...
D+2 2)+3
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3)+4 4)+6

117. CaCOs + H20 + ... — ..... [IponyleHHBIMU BELIECTBAMHU B CXEME XUMUYECKOW peakuuu
SIBJISIFOTCS ...
1) Ca(HCO3), 2) CO,
3)Co 4) Ca(ClO3)2
118. ITpu B3aumozeiicTBUH XJtopa ¢ ropstauM pactBopom KOH obpasyercs ...
1) KCIO, Cly, H 2) KCIO,, HCI, O
3) KClI, KCIO3, H,0 4) KCIO3z, KCIO4, K
119. ITonuMmepHOE CTPOEHUE UMEET ...
1) 6embrit pochop 2) cepa KpUCTaJLTHIeCKast
3) cepa macTudIeckas 4) 030H
120. CoxpameHHoMy HoHHOMY ypaBHenumto Fe3* + 3 OH = Fe(OH);  cooTsercTBYyET
B3aUMOJICIICTBUE MEXKAY ...
1) FeCl; + Mg(OH)> 2) FePO4 + NH4OH
3) Fe,Ss + KOH 4) Fey(S04)s + KOH
121. BemectBom X3 B 1menouke mpespamennii  Ag —Xi + /KOH/— X; + /INH,OH/— X
SIBJISIETCS ...
1) [Ag (NH3)2]OH 2) AgOH
3) AgsN 4) AgNO3
122. MMponyxramu B peakmu C + H>SO4 (koHIT) ABISIOTCS ...
1) S+CO; +H0 2) CO2 + HaS
3) H.SO3 + HCO 4) SO, + CO; + H,0
123. B peakuuu B3auMoeiicTBHS pa30aBICHHON CEPHON KHCIOTHI C HATPUEM BBLACIACTCS T'a3. ..
1) peaxmus He UAET 2) BOAOPOJ
3) oxcupn cepsl (1V) 4) okcun ceper (I1)
124. Tlponykramu B3aumopeiicteus Al + KOH  sBsirores ...
1) KAIO; + H,0 2) KAIO; + H;
3) K[AI(OH)4] + H2 4) Al(OH); + K0
125. B unenouke mpeBpamienuii CU(NO3z); — X — CuSOs npOMexyTOYHBIM BelecTBoM X
SIBIISICTCA ...
1) CuNO3 2) CuO
3) CuCl 4) Cu0
126. [Tpu B3aumopeiicTBur NO2C pactBopom HNO3 obpasyercs ...
1) NaNOgz, HNO, H; 2) HNO2, N2Os, H,0O
3) NaNO2, HNOs3, O; 4) KNOz, Na, N20s;

127. BemmecTBa ¢ aTOMHOH KPUCTAJUIMYECKOH pEIIeTKOW 001a1aroT. . .
1) BBICOKOH 3JIEKTPONPOBOAHOCTHIO  2) BEICOKOW TEMIIEpaTypoi IIaBICHUS
3) HU3KOM TeMIlepaTypoi IaBieHust 4) HU3KOH TBEPIOCTHIO
128. JIst mosy4eHus: cepoBOAOPO/Ia B IAOOPATOPUH HE UCTIONB3YIOT PEAKIIHIO ...
1) S+ HSOs — 2)NaOH + S —
3) K;SO4 + Hy, — 4) FeS + HCl —

129. I[J'I)I 3alIMUThI XKCJIC3HBIX I/IBIICJ'II/Iﬁ OT KOPpPO3UH B Ka4E€CTBEC aHOAHOT'O NOKPBITUA UCIIOJIb3YIOT

130. B nenouke npespariennii Fe203 — X; + Cl; — FeClz + AgNOs— X, BemectBamu Xiu Xp
ABIISIFOTCA ...
l) FE(N03)3I/I FE(N03)2
2) Fe HFE(N03)3
3) FeZ(SO4)3I/I AgNQO3
4) FeOu FeCl,
131. IIpu pacTBOpeHHH cepbl B KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTE 00pa3yoTes .. ..

1)SO u O 2) SOzu H;
3) HZS 158 HzOz 4) SOzI/I Hzo
132. IIpu pactBopennu ochopa B KOHIEHTPUPOBAHHOM a30THOI KHUCIIOTE 00pa3yroTCs .. ..
l) H3PO4, NOz, Hzo 2) HPOS, NZO, HZOZ
3) HPO3, NO, H> 4) HPO,, N2Os, O;
133. Mg +.... > .... + H,S +H;0 npomnyiueHHbIME BEIECTBAMH B CXEME SIBJISIOTCS. . .
1) Mg(OH). 2) H2S04(K)
3) HzSO4(pa36) 4) MgSQO4

134. Bce BemecTBa pearupyroT MeXy coO00H B rpyIIe. ...
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1) KOH, Ca(OH), Fe(OH)s 2) BaO, MgO, CuO

3) HCI, HBr, HI 4) SO3, Ca0o, Al,Os
135. B mabopatopuu XJI0pOBOIOPO,] MOKHO TIOJYUHTh B PE3YJIBTATE PEAKIIHH .. ..
1) NaHCO;3 + CaCl— 2) CaCl; + H.O —
3) NaClr. + H,SOs— 4) Cl; + H,O —
136. BemectBamu X3 u Xo B memnouke npespamieruii CuSOs — X3 — CuO  + /NHs, t/— X»
SIBJISIFOTCSL ...
1) Cu(NOs)ou Cu(OH); 2) Cu(OH)zuCu
3) CUC|2HCU(NO3)2 4) Cu u CUzO
137. Jins uenouxu npespamennii CutNO3— X;+NOH_, Xt 5 X3 koneuHsIM BerecTBOM X3 SBIAETCA
1) Cu0 2) CU(NO3)2
3) CuO 4) [Cu(H20)4]NOs
138.Cl; +.... > KCIO;3 + ... + H20. TIpomyIiieHHBIMH BEIIECTBAMH SIBIIIFOTCS . . ..
1) KCI 2) KH 2) KOCI 4) KOH
139. J{na nenouxu npesparenuii FeCly™NOH— X+ 0, +H,.0_5 Xt X3 koHeuHsIM BermecTBoM X3
SIBJISIETCS . ..
1) Fe(OH); 2) FeO
3) Fe203 4) Fe(OH)3
140. I'a3000pazHEIN KUCIOPO 00pazyeTcs B peakum, cXxeMa KOTOPOH . ...
1) H202 + H2S — 2) H20; + Hol —
3) H,0, + KJ + H,SO4 — 4) H,0; + KMnO4 + H,SO4 —

141. A. Na;D04 + H2SO4 — Naz2,07 + Na,SO4 + H.0;
b. Na;3,07 + Na2SO4 (komnir) — D03 + NapSO4 + H,0.
IpuBeICHHBIE CXEMBI PEAKIIMN XaPAKTEPHBI ISl COSIMHEHUN 3JIEMENTA ...

1) Zn 2) Fe 3) Cu 4) Cr
142. Al;Sz +H0 — ... +... TIpomykTamu peakiiiu SIBISIFOTCS BEIIECTRA .. ..
1) H2S 2) AIOHS
3) AI(HS)3 4) Al(OH)3
143. [Tpu pa3noxeHUU HATpaTa cepedpa oOpasyercs ...
1) Agzo + N2Os 2) Agzo + N2Os5 + O,
3) Ag + NO, + O, 4) Ag + N,O3 + O,

144. Ins uenouku npeppamenuii Fe (OH), +0; + H,O — Xi'— X; + Al'> X3 KoHe4YHBIM
BEIECTBOM X3 SBJIACTCS ...

1) Fe 2) FeO

3) Fex0s 4) Fe30,4
145. XmopoBomopoa B 1abopaTopun MOAy4YaroT MPU B3aUMOIEHCTBUH:

1)NaC|(T) u HZSO4(KOHL{) 2) NaCI u HZSO4(pa36)
3) H, HC|2 4) BaC|2 u H,S

146. [H*]=0,001 mons/n, 3nauenue pH pacTBOpa paBHo...

1)2 2)4

3)3 4) 11
147. JIns npurotosnenust 1 i1 pactBopa HCI ¢ pH=2, Heobxoaumo MOJIb KHCJIOTBI.
148. [OH]=0,001 mons/n, koHueHTpauus [H'] paBHa  Moib/n

10,1101 2) 101t

3)1- 1010 4) 1012
149. [OH] = 0,0001 momns/n, 3HayeHue pH pacTBOpa paBHO ...

14 3) 10

2)3 4) 11

1) KCI 2 )K,CO3 3) Fe(NO3). 4) CuSOq4
150. ®opmyia cosn, He TOABEPTAIOIIEHCS THIPOIIHU3Y ...

l) FeCls 2) K2COs 3) K2S04 4) Al,S;
151. YcraHOBUTE COOTBETCTBHE MEXKIY OKHCIUTEIHHO-BOCCTAHOBUTEIBHON peakneil i e€ THIIOM.
1) 3Cly+ 6 KOH=5 KCI+ KCIO3 + 3H,0 A) IUCTIPONIOPLUOHUPOBAHKE
2) 16HCI + 2KMnO4= 2KCI +2MnCl, +5Cl,+8H,0  B) BHyTprMOIEKyIspHast
3) 2KCI03=2KCI+30; B) MesxMosiekyspHast
152. O6mas cymma koadduimeHToB B OKHCIHMTENIbHO-BoccTaHOBHTENbHOM peakiun KNO;

+KMnO4 + H20— MnO; + KNO3z + KOH pasHa....
1) 13 2)15
3) 10 4) 17

153. Ilpu yBennueHuHU JaBJICHHS B CUCcTeMe B 4 pa3a, CKOpocTh XuMHUueckoil peakiu CaO(T) +
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COa(r)=CaCO3 (1) .....
1) ymenbmutes B 8 pas 2) He U3MEHUTCA
154. JIns ymenbiuenuns Beixona npoayktos peakimu 2Pb(NO3), (18) — 2PbO (1B) + 4NO2 (1) +0O3
(r), AH% 0 Heo6xoaUMO ...

1) BBeCTH KaTaIu3aToOP 2) yBEIMUYUTH TEMIIEpaTypy
3) yBENIMIHUThH JIABIICHHE 4) yMEHBIIIUTD TEMIIEPATYPy
155. B 200 mi 20% pactBopa NaOH (p = 1,1 r/mi) comepxutcst MOJIb UUCTOTO BEIECTBA.
1) 0,55 2)11
3)2,.2 41

[To pesynpTaTam TecTa OOydaroOMEMyCs BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIILHO» UJIH «HEYTOBJIECTBOPUTEIHHOY.

Miicana (%% npaswauex oToeToR)
OrieHka 5 (OTIIMYHO) 80-100
Orierka 4 (xopor1o) 70-79
Orenka 3 (YIOBICTBOPUTEIILHO) 50-69
Orenka 2 (HEYIOBIETBOPUTEIHHO) MeHee 50

4.2.2 3auer

3aueT ABsAeTCS POPMOIA OIEHKH KauecTBa OCBOCHUS 00yJalOmUMCsl OCHOBHOH MPOQeCCHOHATBHON
o0pa3oBaTeNnpHON MporpaMmbl MO pazaenam AucuuiiuHbl. [lo pesynpTaram 3adera oOydaromeMycs
BBICTABJIIETCS OLICHKA «3aYTEHO» UJIU «HE 3a4TCHO».

3ayeT MpOBOJIUTCS M0 OKOHYAHUM YTEHUS JIEKIUH U BBINOJHEHHs Ja00paTOPHBIX (MPaKTHUECKUX)
3aHATUNA. 3adyeT NPUHUMAETCS MpernojaBaTeNIsIMU, MPOBOJMBIIMMU JabOpaTOpHbIE (IIPAKTUYECKHE)
3aHATHS, WM YWUTAOIUMHU JIEKIUM T0 [aHHOW IUCUUIUIMHE. B ciayyae OTCYTCTBHSI BEAYIIETO
npenojaBaTens 3adeT NPUHMMAETCS IpenojaBareieM, Ha3HAYeHHBIM pacHopsKEHHEM 3aBelyIOLIEro
kadenpoil. C paspemieHus 3aBenyroliero kagdeapoil Ha 3ayeTe MOXKET HMPUCYTCTBOBATH IPENOAaBaTellb
Kadepsbl, IPUBJICYECHHBIH /11 TOMOILY B IPUEME 3ayeTa.

[TpucyrcTBHE Ha 3aueTe MpenojaBaresiel ¢ Apyrux kadenp 0e3 COOTBETCTBYIOIIETO PACIIOPSKEHUS
peKTopa, MpopeKkTopa Mo y4dyeOHON paboTe, BOCIMUTATEIbHONW pabOT€ M MOJIOACKHOM MOJIUTUKU HIIH
3aMecTUTeNs Jupekropa MHCTUTyTa 1o yueOHoll paboTe He 10ImycKaeTcs.

@®opMbl MPOBEACHUSI 3a4e€Ta - YCTHBIM ONPOC WM TECTUPOBAHUE ONpPENENSIOTCS Kadenpoid u
JIOBOJIATCS J10 CBEJICHUS 00yUaroIIMXCsl B Ha4aie ceMecTpa.

Jns mpoBeneHust 3adeTta BEeQyLIUI MpernojaBareilb HaKaHyHE MOJy4yaeT B JAMPEKTOpare 3a4eTHO-
9K3aMEHALIMOHHYIO BEAOMOCTb, KOTOpasl BO3BpAILAETCS B JUPEKTOPAT IOCJIE OKOHYAHUS MEPOIPHUATHS B
JIeHb MPOBEICHUS 3a4eTa UJIM YTPOM CIIEIYIOIIETO JTHS.

Bo Bpems 3auera oOydarolyecs MOTYT IOJIB30BaTbCS C Pa3pelIeHUss BEIYIIEro IMperojaBaTelis
CIPaBOYHON M HOPMATHUBHOM JIUTEPATYPOH, IPYTUMHU MOCOOUSIMH U TEXHUYECKUMH CPEACTBAMH.

Bpewmst moaroroBku orBera B ycTHOU (hopMe Ipu caaye 3adera JOJDKHO COCTaBIATh He MeHee 20
MUHYT (T10 KEJTaHUI0 00YJaroIIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeTa - He 6osiee 10 MUHYT.

[IpenonaBaTento MpeAOCTaBIsETCS MPaBO 3aJaBaTh OOYYAIOLIMMCS JOMOJHHUTEIbHBIE BOIPOCH B
pamKax MmporpamMmbl JUCHUTIINHBIL.

KauecTBeHHas! OLIEHKA «3aYTEHO», BHECEHHAsl B 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTb, SIBIISIETCA
PE3yJIbTaTOM YCHEIIHOTO YCBOSHHs y4eOHOro MaTepHuaia.

[IpennogaBaTenn HECYyT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTb M TOYHOCTH
BHECEHUS 3aIlrcelt 0 pe3ysIbTaTax IPOMEKYTOYHOM aTTecTallly B 3a4€THO-9K3aMEHAI[MOHHYIO BEJIOMOCTb.

Ecnu oOywaromuiicss sBWICA Ha 3a4eT M OTKA3aJCsl OT IMPOXOXJIEHHUS aTTeCTallud B CBS3U C
HEMOJrOTOBJICHHOCThIO, TO B 3a4€THO-DK3aMEHAIMOHHYIO BEJIOMOCTb €My BBICTABISIETCS OLICHKA «HE
3aUTEHO».

HesiBka Ha 3aueT oTMe4aeTcs B 3a4eTHO-IK3aMEHALIMOHHON BEZJOMOCTH CJIOBAMU «HE SIBHIICS.
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Hapymienne nIUCHMIUIMHBI, CIWCBHIBAaHWE, WCIIOJIb30BAaHHE OOYYAIOIIMMHUCS HEpa3perIeHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepUAIOB, MOOWJIBHBIX Tele()OHOB, KOMMYHHMKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIPYTUX BHJOB JIMYHON KOMMYHHKAIIMOHHOW M KOMITBIOTEPHOH TEXHHUKU BO
BpeMs 3auera 3amlpemieHo. B ciyuae HapymieHus 3Toro TpeOOBaHMS MHpenojaBaTelb 00s3aH yNalIUTh
00y4aroIerocst U3 ayAnTOPHN M MIPOCTABUTh €My B BEIOMOCTH OIICHKY «HE 3a4TCHO.

OOyuaronMcesi, HE CAABIIMM 3a4eT B YCTAaHOBJICHHBIE CPOKH 110 YBAKUTEIBHOM MpPUYHHE,
VHIUBHIyaJIbHBIE CPOKHU TIPOBEACHUS 3a4eTa ONpeAeNstoTcs tupekTopom HeTuTyTAa.

OOyuaronyecs, IMEIOIINE aKaJAEMHUECKYIO 33JJ0JDKEHHOCTD, CIAIOT 3a4eT B CPOKH, ONpEJIeIsieMble
VYuusepcuteroM. MHbOpMaIys 0 TMKBUIALNY 33J0JDKEHHOCTH OTMEYACTCs B 9K3aMEHAI[IOHHOM JIMCTE.

Homyckaercst ¢ paspelieHus gupekropa MHcTUTyra um gocpodHas cjiada 3adera C 3aIllucChio
PE3YJIBTaTOB B 9K3aMEHAIIMOHHBIN JIUCT.

WMHBanmuapl U A1MLa ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMU 3[J0OPOBbS MOTYT CIaBaTh 3a4eThl B CPOKH,
YCTaHOBJICHHBIC HWHJIMBHIyalbHBIM YYeOHBIM TIUTaHOM. VIHBamuapl W JMIa C  OTrpPaHUYCHHBIMHU
BO3MOKHOCTSIMH 37I0POBbsI, UMEIOIINE HApYIICHUS OIOPHO-IBUTATEIBHOTO ammapara, JOMyCKAalTCs Ha
aTTECTAIIMOHHBIC UCIIBITAaHHUS B COIIPOBOKACHUH aCCUCTEHTOB-COMPOBOKAAIOLIHX.

[Ipouenypa mnpoBeaeHHs] NPOMEXKYTOUHOM aTTECTALMM Uil OCOOBIX CIIy4aeB M3JI0KEHA B
«[lonoxxeHNH O TEKyIIEM KOHTPOJIE YCIIEBA€MOCTH M IPOMEXKYTOYHOH aTTeCTalud OOyYaromIuXcs IO
OIIOIl ©OakanaBpuata, crneuuanurera u wmaructparyps» @PI'BOY BO HOxuo-Ypanbckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

O1nieHOYHBIE CPENICTBA Kon u nanmenoBanue
TunoBele KOHTPOJBHBIC 3aJaHUS W (WIM) WHBIE MaTepHallbl, HCOOXOMUMBIE IJIi OLCHKHA 3HAHU, MHJHKATOpa
KOMIIETEHIINHU

YMEHUH, HaBBIKOB U (WJIM) OIBITA JAEATEIBHOCTH, XapaKTEepU3yIONMX c(HOPMHPOBAHHOCTD
KOMITCTEHIIMH B MPOLIECCE OCBOCHMS UCIIUILTIHEI

1. AHamuTHYECKHUE 33a9d ¥ MIPHUHIUITE] AaHATUTHIECKUX OTIPEICICHUI. W/1-3 OIIK-1
2. Kiaccudukanus aHaTUTHIECKUX METOJIOB aHAJIN3a.
N Ucnonp3yer 3akoHbl M
3. YpoBHH OpraHH3al{{ aHATHTHIECKOTO MpoIiecca. BUIbI aHAMUTHYSCKUX PeaKIni.
3aKOHOMEPHOCTH
4. Craguu aHAIMTHYECKOTO Mpoliecca.
XUMHUYECKUX HAYK U UX
5. TlorpemHocTy, BO3HUKAIOIIME HA PA3HBIX CTaAUAX aHanu3a. CHCTeMaTHIeCKHe .
N B3aMMOCBsI3el npu
norperrHocTy. CiryyaifHble TOTPELTHOCTH.
H3Y4YCHUH, aHaInu3e
Xumundeckas nocyaa. [TonroroBka mocyzs! k padote.
OUOJOTHYECKUX

6
7. Bunel peakTUBOB, IpaBUIa PabOTHI C pEaKTHBAMH.
8 00BEKTOB U MPOIECCOB

. Knaccudukanys MeTo10B KOJHMYECTBEHHOTO aHAIN3A.
9. TI'paBumerpnueckuii ananu3. TeopeTHueckre OCHOBBI METO/A.
10. Ot6op mpo0, MpoOOITOATOTOBKA B BECOBOM aHAIHU3E.
11. Ocaxnenue. Beioop ocamurens.
12. ®unprpoBanue. [IpombIBaHnE OcazKa.
13. BricymmBaHMe M IpOKaIMBaHKE ocajka. B3BemuBanue.
14. Brruucienne B BeCOBOM aHanu3e. [[puMeHeHne MeToaa.
15. Ompenenenne u KIaccupUKannsg METOIOB 0OBEMHOTO aHAIN3A.
16. OcHOBHbIE MOJIOKEHUSI TATPUMETPHH.
17. CranpmaptHbIie pacTBOpHL. TpeOOBaHUS K CTAHAAPTHBIM BEIIECTBAM.
18. TexHuKa MPUTOTOBIICHHUS PACTBOPOB.
19. Wuaukanus. Buasl HHIXKaTOPOB. BRIOOP HHAMKATOPOB.
20. Buasl TutpoBanus. TexHnKka nMpoBeIeHNS] THTPOBAHMSI.
21. TOYHOCTb TUTPUMETPUUECKUX OIPE/ICICHHH.
22. BplumcneHus B THTPUMETPUYECKOM aHaIU3e.
23. Meron neirpanuzanuu. CrannapTaelie pactBopsl. Manukanus. [Ipumenenue.
24. Meron nepmanranaromerpun. Crannaptasle pacTBopbl. MHaukanus. [Ipumenenne.
25. Merton ionomerpun. CtrangapTHbIe pacTBophl. Mamukarms. [IpumeHeHue.
26. Meroj komiiekconoMeTprn. CtannapTHele pacTBopsl. Muankarws. [IpumeneHue.
27. VHCcTpyMeHTaIbHbIe METOABI aHAIN3a, X KJIACCH(UKALM X OCHOBHBIC XapaKTEPHUCTUKH.
28. Onruueckue Metoasl. Kimraccudukamnms METOI0B.
29. ®orokomopumerpusi. TeopeTrdecKre OCHOBBI MeTona. Y paBHenue byrepa-Jlambepra-bepa.
30. Mertoap! pacuéra KOHIICHTpAIKil B (DOTOKOJIOPHUMETPHH.
31. VYcrpoiicTtBo 1 npuHIHMIT paboThl hoTokosopumerpa KOK - 2.
32. JIIOMUHECLEHTHBI aHamu3. TeoperMyeckue OCHOBBI — METOJA.
33. HecnekrpanpHble ontudeckue Meroapl. Pedpakromerpusi. Mukpockonust. [onspumerpust.
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35.
36.
3r.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.
52.

53.

54.
55.

56.

57.

58.

59.

60.

OO01ast XxapaKTepHUCTHKA U KIacCH(UKALMS HIIEKTPOXHUMHUYECKUX METOIOB aHAIN3a.
Iorennuomerpust. TeopeTuueckue OCHOBBI METOAA.

[Ipumenenue u cxema npudopa pH -merpa.

Mertonpl xpomarorpaduyeckoro anamiza. Kiaccudukanms xpomarorpadMyeckux MeETOIOB.
IIpumenenue.

B mepHyto kon0y émkocthio 100 mut mepenecnu 0,6504 T npogaKHOM IIaBEICBON KUCIIOTEHI,
pacTBOpWIM M JOBeNH OO0BEM pacTBopa 10 MeTkH. Ilumerkoir Opamm mo 10,00 wmur
MTOJIYICHHOTO pacTBopa W TupoBanmu 0,1026 H. pacTBOPOM THIPOKCHIA HATPHUSA, Pacxo
KOTOpOTO B cpemHeMm coctaBmi 9,85 mi. Ompenenute mporeHTHOe coaepxkanne HoCoOs-
2H>0 B maBeneBoi KUCIOTE.

Brraucnure THTp pabodero pactBopa mo omnpenensemomy BemiectBy: 1H.NaOH; Tnaow/m2
S04

Brruncaure Tutp pabodero pactsopa mno onpeaenssemomy BeriectBy: 0,5H.NaOH; TwnaoHmH2
S04

Ha melitpanu3zanuio 50 Ma pacTBopa KHCIOTHI u3pacxomoBaHo 25 ma 0,5 H. pacTBOpa
mienoun. YeMy paBHa HOpMasbHas KOHIEHTPALMs PacTBOPa KUCIOTHI?

B 350 r Bomsl pactBOopeHo S50 T KpUCTaUIOTHApaTa. BBIYHCINTE MaccoBylO JOJIIO
KpHUCTaJUIoruapara u 6e3BoHOro cyibdara sxenesa (I1) B pactsope.

Kaxkoii 06vem 36,5%-HOro pactBopa coistHOW KHCIOTH (p=1,18 r/cM) HeoOXoanMO B3ATh
quist npurotosienus 1000ma 0,1 M pactBopa?

Hanmmmre OBP  meromom  smekTpoHHOro  OamaHca, YKaKHUTe  OKUCIUTENb U
BoccraHoBuTenb: KMnOs + Kl+ Hy SO4 — 1o + ...

Ha meitrpanuzanuio 20 mu pacTtBopa KUCIOTHI u3pacxoaoBaHo 15 mu 0,3 H. pacTBOpa
mienoun. YeMy paBHa HOpMaslbHas KOHIEHTPALMs PacTBOPa KUCIOTHI?

Ha neiitpanuzamuio 15 mi pactBopa KHCIOTHI u3pacxomoBano 25 mia 0,1 H. pactBopa
miesoun. YeMy paBHa HOpMasbHas KOHIEHTPALMs PacTBOPa KUCIOTHI?

Konmentpanus crangaptHoro pactsopa Cer = 0,25Mr/Mi1, €ro onTu4eckas mioTHOCTh Der =
0,625, onTHueckas INOTHOCTh aHaiIu3upyeMoro pacteopa Dy = 0,5. Ilonp3ysce meronom
CpaBHEHUS, BBIYUCIUTH Cy, MI/MIL

Omnpenenure 066éM 0,1 H. pactBopa KOH, HeoOxomumeiit st HeltTpanuzarum 20 v 0,15
H. pactBopa HNO3

Omnpenenure maccy HCI 8 500 mn, eciii Ha TUTpOBaHUE 25 MIT pacTBOpA COJISTHOM KHUCIIOTHI
3arpaueno 20 mu 0,15 M pactBopa KOH.

[pu turpoBanmm 15 mn  HNOs; wuzpacxomosano 20 mu 0,03 M pactBopa KOH. Yemy
paBHa Macca KUcJIOThI B 500 mi1.

Omnpenenure TUTp pacTBopa cozxepxaiuii 17,4 v cynbdara kanus (K2SO4) B 500 M.

Ha tutpoBanue cepHO#l KHCIOTH u3pacxomoBano 5,0 mu pacteopa KOH ¢ T KOH/ H2S04
=0.004900 r/ma. [Tpenenure Maccy CEpHOM KUCIOTHI.

Ha neiitpanusanmio 25,0 M pacteopa HCl usBectro# koHIeHTparmu nonuio 24,40 mi 1H.
NaOH. Beruucnute konuentpauuto HCl B r/am® u T HCI.

Omnpenenure tutp 0,1205 H. pacTBOpa CepHON KUCIOTHI.

Omnpenpennre CKOJNBKO TPAMMOB TIepMaHraHaTa Kajus HOTpeOyeTcs A npuroToBieHus 250
ma 0,05H. pacTBOpa AJIsl peaklMU B KUCIIOH cperie.

Paccumnraiite cyMMapHyI0 KOHIIEHTPALUIO HOHOB KaJIbLUS W MarHus €CJIM Ha TUTPOBaHHE
50,0 M1 Boasl M3pacxoioBaHO 5,25 M pacTBopa TpuiioHa b, TUTp KOTOporo paseH
0,008900 r/m.

KonnenTtpanus crangaptaoro pactBopa Cer = 0,25Mr/MI1, €ro onTrudeckast INIOTHOCTh Der =
0,625, onTHueckas MIOTHOCTh aHanmm3upyemoro pactBopa Dy = 0,5. TTone3ysice MeTog0M
cpaBHEHUS, BBITUCIUTE Cy, MI/MII.

Omnpenenure 00beMHYIO 00 (B %) YKCYCHOW KHCIOTHI B PacTBOpE, MOJYyYEHHOM IMPH
cmemmBanuu 300 T 20% - Horo u 600 T 15 %-HoOTO

Onpenenure TUTp pactBopa B 500 ma koroporo comepxkutrcs 0,025 skBUBaieHTa
ruapokcuia oapus.

PaccunTaiiTe cymMMapHyI0 KOHIIEHTPAIIMIO HOHOB KaJblMs ¥ MarHus €cily Ha THTPOBAaHHE
10,0 M Boas! U3pacxonoBaHo 3,5 M pacTBopa TpuioHa b, Tutp kotoporo pasen 0,007800
T/MIL.

TecToBbIe 3aJaHus 110 JUCHUIIJIMHC K 3a4CTy

O1eHOYHBIE CpPENICTBA

TunoBeie KOHTPOJILHBIC 3aaHKsI U (W) UHBIC MaTepHalbl, HCOOXOAUMBIC ISl OLICHKU 3HAHUM,
YMCHHH, HABBIKOB W (WJIM) OIBITA IEATCIBHOCTH, XapaKTePH3YIONINX CHOPMHUPOBAHHOCTH
KOMIICTEHIIMH B TIPOIIECCE OCBOCHHS AMCIUILINHBI

Kona n HanmeHoBanue
HHIMKATOpa
KOMIIETEHIIUN
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1. K Tounoi#i mepHnoii nocyzne HE otHocures ...
1. [Munerxa Mopa
2. bropetka
3. MepHnas konba
4. MepHBINl LUIUHAD
2. J11s IpUroToBieHUst paboyero pacTBOpa MPUMEHSIOTCS ....BECHl U MEPHaH .....
1. ...TexHHMYECKHE . komnba
2. ...aHAJTUTUYECKHE ... MEPHBIH [MIHHAD
3. ...aHaTUTHYECKHE ... Koaba
4. ...TeXHUYECKHE ... MCPHBIH LIMIHHID
3. Insd TOYHOTO M3MEpeHHs1 00beMa HeJb3sI IPUMEHSTE. ..
1. Mepnblil TUIMHAP
2. MepHnas kosba
3. [Munetka
4. Bropetka
4. Omubka npu paboTe ¢ MEPHOM KOJIOOH IOTMyIlEHa B CIy4ae, €ClH ...
1. Ilepes mpUrOTOBICHUEM PACTBOPA KOJIOY OMOJIOCHYIIN TUCTH/UTMPOBAHHOMN BOIOM
2. PactBop rotosuiu npu 20 °C
3. YpoBeHb pacTBOpa OTMETIIIM TI0 BEPXHEMY MEHHUCKY
4.MepHyro KO0y MIPUMEHWIN JUIs pa30aBIeHHs CTaHAAPTHOTO PacTBOpa
5. I HETOYHOTO M3MEPEHMsI 00beMa pacTBOPa UCTIOIB3YIOT MEPHYIO TIOCYAY ...
1. Bropetka
2. MepHnas koiba
3. Ilunetka
4. MepHBIit TUITUHIP
6. YCTaHOBUTE COOTBETCTBHE MEXIY XMMUYECKOIl MOCynoi U e€ NpUMEHEHHEM B XUMHUECKOM
aHan3e

1. MepHast konba
2. bropetka

A. IlpurotoBneHune pacTBOPOB
b. IIpuroToBieHne TUTPOBAHHBIX PACTBOPOB

3. DkcukaTop B. Oxnaxnenne OIOKCOB U TUTIIEN

4. XMHYECKUH CTaKaH I'. Tounoe n3mepenue 0OBEMa TUTPAHTA

A Hns 00Bnéma
pacTBopa
7. K crienuanbHON XUMUYECKOU MOCY/I€ OTHOCST ...
1. Konby
2. Mepnyto konby
3. Konby Kpenpnamns
4. XuMHUYEeCKUH CTaKaH
8. Ykaxure OMMOKH TpU TMOATOTOBKE K
6apUAHMO8 omeema,)
1. Beicymwim B CymmibHOM mKady
2. INombutn 2% pactBopom CMC*
3. Beicymim mpu KOMHATHOM TEMIIEpaType
4. TToMbLTH pacTBOPOM KHUCIIOTHI
5. Ilpomnosnockanu B JUCT. BOZE
6. [ToMBITH PACTBOPOM MHIIEBOH COIBI
9. Ilpu npurotoBiieHnr pabodero pacTBopa Tia3a pabOTAIOMIEr0 HAXOAMINCHL HUXKE YPOBHS
MEHHCKa MepHOU KoyObI. [losrydeH pe3ymbTar ....
1. IlpaBunbHbBIN
2. 3aBbIILICHHBIN
3. 3aHKEHHBIN
4. HecooTBeTCTBYIOIIMIA
10. ¥V «XpoMIHiKa» JOJKEH OBITh ..... [[BET
1. SIpxo opaHkeBBbIit
2. 3eneHbrit
3. KpacHprit
4. Cunmnii
11. TouHOCTh B3BEIIMBAHMS HA aHAIUTHYCCKUX BECAX COCTABIISET ...
1.+ 0,0020

HCTOYHOI'0  M3MEPCHUA

pabote MepHOH KonOBl (Vkaowume Heckonvbko

na-3 OIK-1
Hcnonp3yeT 3aKkoHBl H
3aKOHOMEPHOCTHU
XUMHUYECKHX HayK M HX
B3aUMOCBSI3eH npu
N3y4YCHUH, aHam3e
OHMOIOTHIECKUX

00BEKTOB U MPOIECCOB
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2.£0,0001
3.+ 0,0002
4.+ 0,00010
12. Ha yamke aHaJMTHYECKMX BECOB HAXoIsATCs pasHoBechl 10 u Ir, moka3aHWs BHEIIHETO
JCcKa - 7, BHYTPEHHEro - 5, mkansl BedTorpada - 08. Ykaxure Maccy B3BEIIMBAEMOTO
mpeaMera.
1. 11,5708
2. 11,7508
3. 11,5780
4. 11,7580
13. IIpaBunbHBINA CIOCOO B3BEIIMBAHUS TUTPOCKOIMMYECKOTO BEUIECTBA HA AaHATUTHYECKHUX BECax

1. B XuUMHYECKOM cTakaHe
2. B 3akpbiToMm OroKce
3. HagacoBom crekie
4. Ha kanbke
14 TlpaBumpHO  Macca MCXOJHOTO BemlecTBa (T), B3BEHIEHHOTO HA aHAJUTHUYECKUX Becax C
JIOITyCTUMOM TOTPEeIIHOCTHIO, 3alUCHIBAETCS B BUIE ...
1. 10,7482 + 0,0001
2. 10,7482 + 0,020
3. 10,7482 + 0,0002
4. 10,7482 £ 0,002
15. JomymieHsl HapyIIeHUs MpaBUI PaOOTHI B BECOBOW KOMHATE. ...
1. AmnanuTHyecKue BeChl yCTAaHOBJIECHBI Ha CIIIMATIBHON KOHCOJIE
2. Jlnst B3BEIIMBaHMS THAPOKCH]IA HATPHS TIPUMEHEH 3aKPBITHIN OOKC
3. B3BemmBaHue M IPUTOTOBJIEHUE PACTBOPA IIPOBEJICHBI B BECOBOM KOMHATE
4. PazHoBechl U3 QyTIIsIpa B3STHI IHHLIETOM.
16. CranmapTHbIi pacTBOp — 37O ......
1. pacTBOp, KOTOPBII UCHOIB3YIOT B KaUueCTBE CTaHapTa
2. pacTBOp, KOHLIEHTPALM KOTOPOTO HE N3BECTHA
3. pacTBOp, KOHLIEHTPAIMs KOTOPOTO TOYHO U3BECTHA
4. pacTBOp, HOpMaJbHAast KOHLIEHTPALHS U TUTP KOTOPOTO H3BECTEH
17. Yro6s! nonyuuts 0,05 Mons/am® pactsop k 20 cm® 0,1 Mons/nm® pacTBopa coNsHON KMCIOTHI
HEO0OXO0IUMO 100aBUTH cM® BOJIBI.
18. Conmepxxumoe (prkcaHaia KOJTHYSCTBEHHO IEPEBEICHO B MEPHYIO KOJIOY BMECTUMOCTEIO 500
cm®. MoJiipHast KOHIEHTPAIMSA TIOJTYYEHHOTO PACTBOPA COCTABMT ... MOJIB/IL.

19. lns pacueTa MOJSIPHOW KOHIIGHTPALIMK SKBUBAJICHTA UCIIONB3YIOT hopmyiy ...

1. C:Mmo g_C:M
m(p —a) 2V
m -1000 _
3 C=— ™ 4 C o Me—a)
M-V m(p—a)

20. MossipHast KOHLIEHTPAIHS [TOKa3bIBAET, CKOJIBKO .....
1. rpammMoB BeniecTBa coaepxkurcs B 100 T pacTBopa
2. rpaMMOB BelecTBa cofepkutcs B 1 1m° pactBopa
3. Monb BelecTBa coaepxkures B 1am®  pactsopa
4. Monb BemecTBa coaepkuTca B lem®  pacTsopa
21. Mpurorosnenne 100 cm® 0,1 mons/nm® pactopa u3 1 mons/M® pacTBopa ocyniecTBIsETCS B
CIeyIOUIEM NOpsIKe:
1. orMeputs MepHBIM IuamHApoM 10 cM® pacTBOpa, HOMECTUTH B MEPHYIO KOJIOY
BMeCTUMOCTBIO 100 cM®, 10BECTH pacTBOp 10 METKH JUCT. BOIOM
2. oT™MepuTh muneTkoi 10 cM® pacTBOpa, IEpeHECTH B MEPHYIO KOJIOY BMECTUMOCTEBIO
100 cm®, oBecTH pacTBOP 0 METKU AUCT. BOAOM
3. nunetkoii nepenectu 10 cM® pacTBopa B MEpHBIH LMIMHAP, JOBECTH PACTBOP O
Tpebyemoro oobema
4. mepHO#l mpobupkoii orMeputs 10 cM® pacTBOpa, TEpeHecTH B MEPHYIO KOOy
BMecTUMOCTBIO 100 cM®, OBECTH PACTBOP 10 METKH JIUCT. BOJIOH
22. KorepeHnTHbIM CrocoooM TIPUTOTOBJICHUSI  CTAHIAAPTHOTO pacTBOpa SIBIIACTCS
MIPUTOTOBJICHUE ...
1. 1o HETOYHOM HABECKE
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2. TO TOYHOU HaBecke
3. w3 dukcanana
4. myrteM paz0aBJIeHHEM pacTBOpa MPOLIEHTHON KOHIIEHTPAIUU
23. Macca HaBeCKM THIPOKCHIA HaTpusi, HeoOxomumas i npurotoeienus 1 am® 0,1 H.
pacTBopa, COCTaBUT T
24. dukcaHan — 310 ....
1. ammymna, koTopast comepkut 0,1 SKBHBaJICHT JIFOOOTO BEIIECTBA
2. BELECTBO, U3 KOTOPOr0 F'OTOBAT CTAHAPTHBII pacTBOp
3. yCTpOMCTBO AJIs1 XpAaHEHUSI HABECKHU BEIIECTBA
4. amryna, KOTOpasi COAEPKUT BELIECTBO B KOJIMUECTBE | SKBUBAJICHTA
25.Ecmu b 1 am® comepsxurcs 4,9 T cepHOI KUCIOTBI, TO TUTP PACTBOPA COCTABUT ...T/MIL.
26. [Ipu B3BENMIMBAaHNY HA AHATNTHICCKNX BECAX BO3HUKACT ..... IOTPEITHOCTb.
1. UHCTpYyMEHTaNbHAs
2. AHaIUTUYECKOTO CUTHaa
3. CucremMaTHdeckas
4. Cny4aiinas
27. BnusHHE CHUCTEMaTHYECKHX IOTPEIIHOCTEHl MpH MPOBEACHUH aHAINW3a YYUTHIBAIOT
CIICAYIOIIMM 00pasoM ....
1. He obpamatoT BHUIMaHHE
2. [IpuMeHSFOT METOABI CTATHCTUIECKOH 00padoTKH
3. BBICUNTHIBAIOT TONIPABOYHBIE KO3 HUIIHEHTHI
4. TIpoBOIAT HECKOJIBKO U3MEPEHUN
28. CnocoOBl, KOTOpBIC TO3BOJIIOT YYHTBHIBATH BIMSHHUC CIyY9allHBIX IOTPEIIHOCTEH IpH
NpOBEICHUN aHanu3a (Ykaoicume HecKonbKo 6apuanmog omeema).
1. He oOpamaror BHUMaHue
2. IIpMeHSIIOT METO/BI CTATUCTHYECKOI 00paboTKK
3. BBICUNTHIBAIOT MONPAaBOYHbBIE KOI(D(DUIINEHTHI
4. IIpoBOAT HECKOJIBKO U3MEPEHUI
5. TOYHO UCTIONHSIOT METOJUKY aHAJIU3a
29. lnis BBISIBIEHUA CIIy4allHOW TOTPEIHOCTH NMPUMEHSIOT ...
1. MeTO «BBEIEHO-HANAECHO)
2. METOoJ| CTaHAAPTOB
3. yBeJIMUeHHE Macchl POOBI
4. nmpoBeieHNE NapalIeNIbHBIX UCCIIE0BAHUH
30. IorpenrHocTts aHaM3a 3aBUCHT OT (Vkadicume HeCKOIbKO 6apUaHMO8 OMeema,) ...
. HEKOMIIETeHTHOCTH aHAIUTHKA.
. HHCTPYMEHTAJIFHOH MOTPENTHOCTH
. IOTPEITHOCTH aHAJTUTUYECKOTO CUTHANA
. ClIy4yallHOM NOTPELIHOCTH
5. cucTeMaTH4eCcKOi MOTPeIIHOCTH
31. YcraHoBHTE MOCIIEAOBATEIFHOCTD 3TAIIOB MPOBEJICHNS XUMUYECKOTO aHAJIN3a
1.IlpoBeneHue uaMepeHust
2.IIpoGomoaroroBka
3.006paboTKa pe3yIbTaTOB aHAIN3a
4.0160p 1poOBI
5.IloaroroBka peakTUBOB
32. TuTpuMeTpHUIECKIA METO ] aHAJIN3a OCHOBAH HA 3aKOHE ....
1. 00bEMHBIX OTHOIIICHUH
2. THTPOBaHUS
3. @apanes
4. SKBHBAJICHTOB
33. YcTaHOBHTE COOTBETCTBHE MEXy Ha3BAaHUEM H €T0 MATEMaTHYECKIM BBIPA)KEHUEM.
A) 3aK0H SKBHBAJIEHTOB
b) VpaBuenue turpoBanus
B) MounsipHast KOHLIEHTpaIus SKBUBaJICHTa

AW N —

L fif = M-1000
Y-V
2. Cu'Vi= 9H2'V2
S LAS
1000
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34. IlpoBeaeHue aHaNNU3a MPOIMHUCHIBAETCS B ...
1. HOpMaTUBHOM JIOKyMEHTE
2. METOAMYECKUX YKa3aHHIX
3. IpUHLIMIIE METO/Ia
4. aHHOTAalMU K METOXy aHAIIN3a
35. Ananmms — 3710 ...
1. momyueHme wHGOPMAIMM O KAYECTBEHHOM M KOJMYECTBEHHOM COCTaBe
HCCIIETYeMOTO BEIIeCTBa
2. mporeaypa MOIYICHUS ONBITHBIM IIyTeM JaHHBIX O XUMHYECKOM COCTaBE BEIIeCTBA
3. mporecc GaKTHIECKOTO Pa3IOKEHHUS IIeTI0r0 Ha COCTaBHBIE YaCTH
4. mponenypa mosydeHuss ”HPOPMALIUU O COCTABE BEIICCTBA.
36. Omnpenencaue KoHieHTpanuu uoHOB xene3a (III) ¢doToxomopuMeTpuyeckuM METOIOM
OCHOBAHO Ha PEaKIMU 00pa30BaHUs PACTBOPUMOTO KOMIUICKCHOTO COCAMHEHHS 1BeTa.
1. xpacHOTO
3.3eJIeHoTr0
2 )KeNToTo
4. cunero
37. KanuOpoBOYHBIH rpaduK CTPOSAT B KOOPIUHATAX:

1. KOHIIEHTPAITHS OTIPEEIIEMOTO BEIIECTBA - ONITHYECKask INIOTHOCTH PacTBOpa
2. IITMHA BOJTHBI - KOHIICHTPALINS pacTBOpa
3. ANMHA BOJIHBI - ITIOTHOCTh PacTBOpa
4. onTHYecKas IJIOTHOCTh PAcTBOPA - JTMHA BOJIHBI
38. B ocnoge onpeaencuus meau (1) GoTOKOTOMETPHUECCKUM METOIOM JICIKHUT PEAKIIUA. ..
1. 2Cu (NO3) 2 =T2CuO + 4 NO; 1+ 021
2. NH4sNOs3 = N,O + 2H,0
3. HNO3+ Cu = Cu (NQOgz) 2+ NO2 + H,0
4. Cu?* + 4NH4OH = [Cu (NH3)4]?* + 4H,0
39. Ompenenenne koHeHTpanun noHoB Hukelns (II) GoTomMerprueckum MeToJOM OCHOBaHO Ha
peaxmu 00pa3oBaHMs PACTBOPUMOTO KOMIDIEKCHOTO COCTUHECHUS BeTa
1.cunero
2. 3eJIeHoro
3.KpacHOTO
4. anmo-KpacHOro
40. JIFOMUHECIICHTHBIN aHAIN3 OTHOCSTK ........ ONTHYECKUM METO/IaM
1. ciexTpanbHBIM
2. HECTIEKTPAJIbHBIM
3. BU3yaJbHBIM
4. pmyopeceHTHRIM
41. OCHOBHBIMH Y3JIaMH ONTHYECKHUX MPHUOOPOB SBIIOTCS (VKasicume HeCKOIbKO 8apuanmos
omeema)...
1. KroBera
. Hedpnermarop
. OnTHyeckuii 6J10K
. UcTouHuk cBeta
. lerexTop
. [Ipeobpa3zoBarens CUTHAIOB
. ®oTO3IEMEHT
. IlIxana
. Jlamna
42. O6nacTd 3JICKTPOMArHUTHOTO HM3IYyYCHHS 110 BO3PACTAHHMIO 3HAYCHUS A PACIIONAraloTCs B
ClIeyIoIIel ocie10BaTeIbHOCTH:
1. Bunumelii ceet
2. UudpakpacHslii cBeT
3. YabrpaduosneToBblii cBET
4. PEeHTreHOBCKOE U3TyUCHHE
43. Konnenrparus cranmaptaoro pactBopa Cer = 0,25Mr/mi1, ero onTudeckasi TWOTHOCTh Der =
0,625, onTrueckas TUIOTHOCTh aHamU3upyeMoro pactBopa Dy = 0,5. Ilone3ysice meTomoM
cpaBHEHUS, BBITUCIUTE Cy, MT/MII.
1.0,125

O 03N N W
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2.0,20
3.0,25
4.0,15
44, Konuenrpauus pactsopa C (Fe*®) = 0,2 Mr/mi. 3 HEro NpuroToBUIM IyTeM pa3baBieHus
Ipyroii pacTBop B MepHO# ko0s16e Ha 100 mi. Conepxanue C (Fe*®) crana pasna 0,05mr/mi.
OOBbeM mepBoro pacTBopa, BHECEHHBIN B KOJIOY paBHO MIL
45. JIns ToiydeHUs BOCHPOM3BOIUMBIX PE3YJIbTATOB HM3MEPEHHH 3HAYCHUS C ONTHUYECKHX
IJIOTHOCTEH JOJDKHBI Haxomutes B mpenenax D = 0,2 - 1,2. Boerauceammd Cmin B Cnax PacCTBOPOB
(Momnb/m), mpu ycioBun, uto E = 35, L=2 cM 1 moryduiy 3Ha4YeHUS . . .
1. 2,86-10° -1,71-10*
2. 2,86-10% -1,71-10°
3. 2,86-10° - 1,71 -102
4. 2,86-102 - 1,71 10
46. O0beKTaMH aHaIHM3a B METO/Ie POTOKOIOPUMETPUH SIBIISIOTCS - ...
1. OxpaieHHBIE KOJIJIOUIHBIE PACTBOPBI
2. be3BonHbBIC UCTUHHBIE PACTBOPHI
3. HcruHHBIE OKpalIeHHbIE PACTBOPSI
4. DBecuBeTHbIC HCTUHHBIC PaCTBOPHI
47. B ocHOBe MeTO/1a (POTOKOTOPUMETPUH JICKHT SIBICHUE ...
5. Wsmyuenwe (3MuccHs) cBeTa
6. Ilormomenue cBera
7. Bo3OyxzaeHne aToMOB
8. [Ilepemsmyuenue cBera
48.daxropamy, BIUSAIOIIMMU Ha ONTHYECKYIO MIOTHOCTH PAcTBOPA, SIBIISIOTCS ...
1. ¢c;nat
2. g0;p;C
3. hglc
4. t;\[o];k
49. Metop GoTOKONIOpUMETPUH IPUMEHHUM B JHAIla30HE JUIMH BOJH _ (HM)
1. 200-400
2. 400 -2500
3. 400-750
4. 200-750
50. Ypaeuenue byrepa-Jlambepra-bepa:
1.D=E-C-L
2. T=lgl/lo
3. D =lgly/I
4. A=1glo/l
51.B 100 r Bomsl copepxurcss 20 r conu. MaccoBas 1011 COJM B pacTBOPE paBHA %.
OrtBer:
52. B | nutpe pacTtBopa COAEPKHUTCA 4 r ruapokcuna Hatpusi (NaOH). Momnspaas
KOHIIEHTpAIUs pacTBOpPA PaBHA ...

Orser:
53. O6wém 0,1 H. pactBopa KOH, Heobxomumerit mns Hewrpammzamuu 20 ma 0,15 H. pacTBOpa
HNO3, pasen ML

1) 15 2) 45
3) 30 4) 20
54. Ha tutpoBanue 15 mu pactBopa NaOH 3arpaueno 20 mu 0,09 M pactsopa HCI. Macca
menouu B 500 M1 3TOrO pacTBopa paBHa rpaMma.
1) 3,6 3)1,.2
2)24 4) 4.8
55. Macca Bozpl, HeoOxoanmast it npurotoBieHus 400 r 20% pacTBopa HUTpaTa Kallusi paBHa
rpaMMaM.
56. Macca comu quist mpurotoBienust 20% pactBopa maccoii 400 T paBHa  rpamMm.
1) 80 2) 40
3) 20 4) 60
57. MousipHasi KOHIIGHTparms pactBopa, moiaydennoro u3 17,4 rKySOs w500 M Bomsl,
COCTaBIISIET MOJIB/I.
58. Macca CaCOs (TTP=4,8 - 10 %) B10 11 €ro HachlIIEHHOTO PACTBOPa PABHA .... M
1) 34,5 2) 690
3)6,9 4) 69
59. Ha TutpoBanue 25 mi pacTBOpa cosIsiHOM KucyoTsl 3arpadeHo 20 miu 0,15 M pacteopa KOH,
macca HCI 8 500 mu1 aToro pactsopa paBHa rpaMMaM.
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1)4,38 2) 6,57

3)2,19 4) 1,09
60. B 200 M1 20% pactBopa NaOH (p = 1,1 r/mi1) comepxutcs MOJIb YHCTOTO BEIIECTBA.
1) 0,55 2)11
3)2,.2 4)1
61. Macca comu 11 npuroroBieHust 15% pacteopa maccoii 550 r paBHa  rpamma.
1) 42,5 2)92,5
3)82,5 4) 55,0

62. TIpu turpoBanun 15 M1 HNO3z wm3pacxomoBano 20 mi 0,03 M pactBopa KOH. Macca
kucioTel B 500 M1 pacTBOpa paBHa __ TpaMma.

1) 1,26 2) 2,52
3) 5,04 4) 0,63
63. Macca HuTpara kanus, coaepxarerocs B 250 ma 0,2 M pactBopa, cocTaBiser
r.
64. B 200 Mmn pactBOopa comepxuTcsi 2 T CepHOM KUCJIOTHL. MospHas KOHIEHTpauus
pacTBopa paBHa .
65. Tutp pactBopa comepxanuit 17,4 r cynbdara kamus (K;SOs) B 500 M cocTaBisier
T/MJL.

66. ITpu TuTpoBanuu 20 M pactBopa HNO3;  3arpadeno 15 mur 0,12 M pactBopaNaOH. Macca

KHUCJIOTHI B 250 MJ1 3TOr0 pacTBOpa paBHA rpamma.
1) 2,836 2) 2,127
3) 0,709 4) 1,418
67. O0beMHas 1o (B %) yKCYCHOW KUCIIOTHI B PacTBOpE, MOJYy4eHHOM Ipu cMemnBanuu 300 r
20% - moro u 600 15 %-HOTO PacTBOPOB, paBHA %.
1) 20,5 2) 8,45
3)334 4) 16,7
68. HopmanbHas koHueHtpaiuio 4,5 % - HOro pactBopa cyibdara Kambius, (p = 1,12 r/mi)
paBHa MOJIB/JI.
69. Ha tutpoBanue 10 mi pacrBopa NaOH 3arpaueno 20 mu 0,1 M pactBopa HCIl. Macca
mesiour B 500 M1 3TOro pacTBopa paBHa TpaMM.
1) 1,2 2)2,4
3)3,6 4)4,0
70. 2 nutpa 0,2 M pacTtBOpa CEpHON KUCIOTHI COIEPKUT __ TpaMMa YHUCTOr0 BEIECTBA.
1) 78,4 2) 39,2
3) 19,6 4) 98
71. B 1 1 pacTBOpa a30THOM KUCIOTHI, uMeroniero pH =1, conepxurcs  MOJb KHUCIIOTHI.
1)0,2 2)10
3)0,1 4)0,5
72.  KoHueHTpalmsi pacTBopa yroyibHoil kuciotel paHa  0,2M, p = 1,2 r/mi, 23710
COOTBETCTBYET %.

73. O6wéMm 0,1 M pacTBOpa XJIOpUAa KaIBIHSA, HEOOXOAUMBIH TS OCaXICHHA KapOOHAT- HOHOB U3

200 m 0,15 M pactBOpa KapOOHaTa Kajus, paBeH  MIL
1) 100 2) 150
3) 300 4) 200
74. O6sém 0,2 H. pactBopa H2SO4, HeoOXommmblil st HeliTpammsamuu 40 mur 0,15 H. pacTBOpa
NaOH, pasen ML
75. B 1 mutpe pactBopa NaOH, umeroniero pH=13, cogepskurcst moss NaOH.
1)0,2 2)0,15
3)0,3 40,1
76. ®opMyra KOHCTAHTBI JUCCOLMALMH IS CIAOBIX AJIEKTPOJIUTOB. . ...
DK=a?-C D K=0?-C/(1-a)
3) a=VK/C 4) a=n/N - 100
77. MonspHas KOHLIEHTpalus pacTBOpa paBHA , eciu B 250mn coxepxkurcs 2,5 T
THIIPOKCHUIA HATPHSL.
1) 0,50 2) 1,00
3) 0,25 4) 2,50
78. st npurorosnenust 200 r 5%-Horo pactBopa norpedyercs conut NaoSOs  ~ rpaMMmoB.
1) 15 2) 5
3) 10 4) 20
79. O6wém 0,15 H. pacTBOpa CepHON KUCIOTHI, HEOOXOTUMBIN IS OCAKIIEHUS MOHOB Oapus U3
60 M1 0,2 H. pacTBOpa XJ0puaa Oapusi, paBeH MJL
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1) 80 2) 180

3) 40 4) 90
80. s weiitpanuzaumu 40 Ma cepHOW KHCIIOTHI morpeboBanock aobaBute 15 mu 0,5 H
pactBopa meénoun. HopManbHOCTE pacTBOpa CEpHON KUCIIOTHI paBHa. ...

1) 0,18 2)0,10

3) 0,20 4) 0,15
81. O6BéM BOmBI, KOTOPBIH HyXHO MpubaButh K 250 mMa 20%-noro pactBopa KCl (p = 1,118
/M) g nosmydernst 10%-Horo pacTBopa paBeH MIL.

82. Ilpu turpoBanum 20 M pacTBOpa YKCYCHOHM KHCIIOTHI 3aTpadeHo 16 mum 0,15 M pactBopa

KOH. Macca ykcycHo# kuciotsl B 200 MJI 3TOTO pacTBOpa paBHa  TpaMM.
1)5,6 2)1,44
3)7,2 4) 4,32

83. VYcraHOBUTE COOTBETCTBHE MCKIAY BHIAOM KOHICHTpalluu U e€ MaTeMaTUYECKUM
BBIPpAKCHUEM.

1) ®=my/Mpyp, A) HOpManbHasi KOHIIEHTpalus
2)Cy=my /M -V b) maccoBas nons
3) Cu =My My -V B) mMonsipHas KOHIEHTpaHs
84. Tutp pactBOopa, B 500 M koToporo comepxkutcs 0,025 skBuBajeHTa THAPOKCHIA Oapws,
paBeH. ..
1) 0,004282 2) 0,004
3) 0,0042 4) 0,00428
85. B 200 r pactBopa conepxkutcs 20 T comn. Maccoas 1o (%) colu B pacTBOpE paBHa. ..
1)0,1 3) 20
2)10 4) 0,2
86. Macca comnu mis npurotosinenus 200 mu 10% pactsopa CaCly (p = 1,1 r/mn) paBra |
rpamm(-a).
1) 44 2) 22
3) 40 4) 20

87. ®enondranens npruodpeTaeT MAIMHOBYIO OKPACKY B PacTBOPE. ...
1) Na,SO4 2) KCIOs 3) K2S 4) (NHz)HPO4
88. B 100 r Bogs! comepkurcst 20 r conmu. MaccoBast 107151 COJIM B pacTBOPE paBHA %.

89. B | nmtpe pactBopa comepKUTCA 6 t rugpokcuna Hatpusi (NaOH). Momspras
KOHILICHTPAIHs pacTBOpa paBHa: .

90. O6wém 0,1 H. pactBopa KOH, HeoOxomumbIiii as Heitrpanusaruu 20 ma 0,15 H. pacTBopa
HNQOg3, paBen  wu.

1) 15 2) 45
3) 30 4) 20
91. O6mieit xKecTKOCTH BOJIOTIPOBOHON BOJIBI OTIPEIENISIOT METOIOM.
1) aummomerpuuecKum 2) HUTPUTOMETPHYCCKIM
3) TPUIOHOMETPUYSCKUM 4) apreHTOMEeTPUYECKIM

92. [Ipn HomoMeTpUYECKOM TUTPOBAHMS B KAYECTBE MHIMKATOPA UCTIONb3YIOT Kpaxmal, a
KOHEYHYIO TOUKY TUTPOBAHHMS ONPEAEIISIOT IO ...

1) mosIBIEHHIO KPACHOTO OKPAIIUBAHUS

2) BBINaIeHUIO 0EI0TO OcaIKa

3) NOSBICHMIO CHHETO OKpAIINBAHUS

4) obecriBeUNBaHUIO pacTBOpa

93. IInsa nmpurotosnenus 0,5 m1 0,1 M pactBopa NaOH HeoO6XxoauMo B3SITh HABECKY MacCOM
rpamm.
1) 50 2) 30
3) 10 4)2

94. Jlns konumvecTBEHHOTO ompeneneHus conepxanus xenesa(lll) cympdarta mposemn
PeaKIMio ¢ CyIb(hOCaTUIMIOBON KUCIOTOH. [Ipu (oTOMETpHUH MOy4CHHOTO pacTBOpa
U3MEPAIOT. ..

1) OoNTHYECKyIO IIIOTHOCTh  2) MOKa3aTellb MPEeTOMICHUS

3) yrox BpaleHus 4) nIMHY BOJIHBI

95. OmuuM ©3 DJJIEKTPOXMMHYECKAX METOJOB aHAJM3a SBISICTCS MOJISIporpadusi.
KosinuecTBO BelIECTBA B HCCIEIYEMON CHCTEMe B XOJie MOoJsiporpauyeckoro aHaamnsa
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oIpezensercs 1o:

1) BbIcOTE TOJIsIpOrpadMueCcKOil BOJTHBI

2) UIMpUHE MOJIAPOrpapUIEcKOil BOTHBI

3) BenmuuMHE ICKTPOABUKYIICH CHIIBI

4) MONOXKEHHIO MOISIPOrpadhHIeCKOil BOJTHBI

96. VYkaxwure QUINKO-XMMHUYECKHH METOJX AaHaji3a, OCHOBAHHBIA Ha W3MEPECHUHU
M3MEHSIOIICHCS B Pe3yJIbTaTe XUMHYECKOH Peakiuy dJIeKTPOIPOBOIUMOCTH HCCIESYEMBIX
PacTBOpPOB...

1) kysoHOMETpHS 2) KOHIyKTOMETPHS

3) monsporpadus 4) MOTEHITHOMETPHS

97. Vkaxure Mocyay, KOTOpPYIO MCHOJB3YIOT B TUTPUMETPHUUICCKUX MCTOAAX aHaIn3a IJId
HU3MEPCHUA TOYHOT'O o0BemMa TUTpAHTA....

1) nunerka 2) 6ropeTka
3) MeH3ypKa 4) nunuHAp
98. Ilpm ompexeneHMH  MarHusi B HCCIEAYEMOM  pacTBOpE METOI0M

KOMIUIEKCOHOMETPHYECKOTO ~ TUTPOBAaHWA JUIA  (PUKCHUPOBAHHS  KOHEYHOH  TOYKH
TUTPOBAHUS HCHONB3YIOT MHANUKATOD ....

1) XxpoMoOTeH YepHBIi 2) METHJIOBBII OpaHKEBbIH

3) mupenmmkapba3zon 4) dhenondranenx

99. UyBCTBHUTENHHOCTH POTOMETPUUECKON PEaKIIUH ONPEAEIISETCS BEIMYHMHON MOJISIPHOTO
K03((ULKEHTa CBETOTIOTJIOIIEHNUS, KOTOPBIN 3aBUCHT OT .....

1) KOHIEHTpaNUH PacTBOpa 3) IWIOTHOCTH pPacTBOpa

2) obGbeMa MOTJIOMIAIOIIETO CIIOS 4) TpupoabI BElecTBa

100. KoHeuHy!0 TOYKY TUTPOBAHHS B METO/IE IIEPMAHTAaHATOMETPHUU ONPENEIISIOT IO . ...
1) oOpazoBaHMIO KOMIUIEKCHOTO COSJAMHEHHUS HHIUKATOpa C THTPAHTOM

2)  00pa3oBaHHIO MAaJOPACTBOPUMOIO COCIUHCHHS HWHIHMKATOpa C OIpeaesieMbIM
BEIIIECTBOM

3) paspylIeHHI0 KOMIUIEKCHOTO COSIMHEHHUS TATPAHTA C ONPEACIIAEMBIM BEIIECTBOM

4) NOSIBIICHUIO OKPACKH PACTBOPA OT U30BITOYHOM KaIlId TUTPaHTa

IIo pe3yjibTaTaM TCCTUPOBAHUA 06yqa}omeMyc;1 BBICTABJIAACTCA  OILICHKA

«OTIHUYHO»,

«XOpOoto»,

KYHOOBJICTBOPUTCIBbHO» UJIN «KHCYIAOBJIICTBOPUTCIIBHO», COIJIACHO CIACAYIOIIMM KPUTCPUAM OLICHUBAHUS.

Mkana 0Kpmeplm OLleHUBAHMS
(% npaBWIBHBIX OTBETOB)
Orerka 5 (OTIIMYHO)/ 3a4TEHO 80-100
Orrenka 4 (xopoio)/ 3a4TeHO 70-79
Orenka 3 (yIOBICTBOPHUTEIBHO)/ 3a4TECHO 50-69
Ornenka 2 (HeyI0BJIETBOPUTEIHHO)/ HE 3a4TEHO menee 50
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JIMCT PETUCTPAIIMUA U3SMEHEHUI

Howmep

HU3MCHCHUA

Howmepa nucros

BaAMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue
IS
BHECEHUS
U3MEHEHUI

IToamuce

Pactmmdposka
MTOIITUCH

[ara
BHECEHHUS
NU3MCHCHUA
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