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1. HEJIM U 3AJAYU OCBOEHMUS JUCHUIIVIMHBI (MOAYJISA, TIPAKTUKN).

B THUII ITPAKTUKMH. CIT b U ®OPMA (®OPMBD EE ITPOBEJEHUA
JucrpmnrHa « XUMHAS SBISETCS JUCIUIUIMHON 0a30BOi YacTH MPOrpaMMBI CIICIIHAINTETA [0 HAIIPABJICHHUIO TIOATOTOBKH
08.05.01 "CtpouTenbCcTBO YHUKAIBHBIX 31aHUI 1 coopyxeHui". Llenpto npenogaBaHys AUCIUILIHHBL SBISETCS
3HAaKOMCTBO C OCHOBHBIMH ITOHSTHSIMH U 3aKOHAMH XHMHH, 3aKOHOMEPHOCTSIMH IIPOTEKaHUsI XUMHYECKHX PEAKIHH, C
METOJIJaM{ XUMHYECKHX FCCIICTOBAaHNM, a TaKXKe JEMOHCTpPAIHS KITI0YEBOH POJIH, KOTOPYIO 3Ta 00JIacTh 3HAHHI HTPaeT B
JKI3HN COBPEMEHHOTO OOIIECTBA B IIEJIOM B B CTPOUTENIBCTBE B YacTHOCTH. Kpome Toro, BMecTe ¢ ApyruMu
JUCIUIIMHAMK 0a30BOM 4acTh, XMMHUS PH3BaHa (POPMHUPOBATH TBOPYECKOE MBIIUICHUE Y CTYACHTOB — yMEHHE
MHOTOCTOPOHHE M3y4aTh OOBEKTHI U MPOLECCHI C NCTIOIBE30BAHIEM OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYUHBIX IUCIUIUIIH
B IPO(ECCHOHATIBHOMN e TEIIBHOCTH.

OCHOBHBIMH 33aa4aMU IIPU HU3YIEHUH AUCIUIUTHHEI ABIIOTCS: COBPEMEHHOE, BCEOOBEMITIONIEE i CHCTEMAaTHIECKOEe
M3JI0’KCHNE OCHOB XMMUH; PACCMOTPEHHE OCHOBHBIX KOHIISTIIIUH 1 3aKOHOB, OIPEISIISIONNX XUMHIECKYI0 (hopmy
JIBIDKEHUSI MaTepUH; 03HAKOMJIEHUE C BOIIPOCAMH XMMHUYECKON IKOJIOTHH, METOAaMU (PU3UKO-XUMHUYECKOT'O aHaIu3a U
XUMHUYECKOT0 SKCIIEPUMEHTA; 3HAKOMCTBO C XUMHUECKUMH U 3JIEKTPOXUMHUYECKUMHU IIPOLiecCaMU, IPUMEHIEMBIMU B
CTPOUTENBCTBE; PA3BUTHE Y OYIYIIHX CIEIIHAINCTOB CIOCOOHOCTEH OIIEHUBATH IIOCIIEICTBUS CBOCH JEATEIBHOCTH C
TOYKH 3PEHUS UX 3HAUECHUS IS OKPYXKAIOWIEH cpebl M 00IIecTBa.

2. MECTO JUCIIUITIJIMHBI (MO AYJISA, MPAKTUKH) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHusl K IpeIBAPUTEIbHOM IIOATOTOBKE 00y4aIOLIEToCs:

2.1.1 I/I3y‘{eHI/IC JUCHUIIIIMHBI OCHOBBIBACTCA HA 0a3e MIKOJILHOTO KypcCa XUMHHU.

2.2 | JucuMmimHbl (MOTY/IM) ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE JAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0TUMO KaK
npeamecTBYyoIIee:

2.2.1 | OcHOBBI MEXaHHUKH KUJIKOCTH U rasa

2.2.2 | TloaroroBka K mpoleaype 3allyThl U 3al1Ta BBITYCKHON KBATU(PUKAIIMOHHON paboThI

2.2.3 [ Merpomnorus, cTaHIapTU3anus, CepTU(UKAINS U YIIPABICHHE KaueCTBOM

2.2.4 | YueOHast mpakTHKa, 03HAKOMHTEIIBHAS

3. KOMIIETEHIIMA OBYYAIOIMIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUITJINHBI
MOOVJIA, ITPAKTUKHN)

OIIK-1: CriocodeH pemiaTh NPUKJIAAHbIE 3212491 CTPOUTEIBLHOM
0TpaC/Iu, UCMOJIL3YSI TEOPHIO U MeTOAbI (PyHIaMEHTANBHBIX HAYK

OIIK-1.1: Buisisnenue u kiaccugpurxayus uauieckux u XumuiecKux npoyeccos, NPOmMeKaouux Ha o0dvexme npogpeccuoHaibHou
Oeamenvrocmu. Onpedenenue xapakxmepucmuk Gu3ULecKo20 u/unu Xumuuecko2o npoyecca (Ae1eHus), XapakmepHozo o
00beKMo8 npopeccUuonanbHOl 0essMenbHOCU, HA OCHO8E MeOPEeMUYecKo2o (IKCREPUMEHMANILHO20) UCCTe008ANUS.

Pesyneratel 00yueHus: CTYACHT 3HACT: - OCHOBHBIC MOHSATHS, 3aKOHBI M MOJEIIN XUMHYECKUX CHCTEM, PEAaKLIHOHHYIO CIIOCOOHOCTD
BCICCTB,;- CBOMCTBAa OCHOBHBIX BHJI0OB XUMHYCCKHUX BCIICCTB U KJIIACCOB XUMHUUYCCKHUX O6’beKTOB;— 3aKOHOMEPHOCTH IMPOTECKAHUA
XUMHYCCKUX peaKHI/II\/’I, OCHOBBI OKHCJIUTEIBbHO-BOCCTAHOBUTECIIBHBIX MPOLECCOB, B TOM YUCJIE KOPPO3MOHHBIE ITPOLIECCHI METAIJIIOB 1
METO/bI 3ALIUTHl METAIUIOB OT KOPPO3UH.

CTy)IeHT YMECT:- p€IIaTh NPAKTHYICCKUEC 3ala4X 110 KOJUICCTBCHHBIM pvaéTaM COCTaBa paCTBOPOB, KHHCTUICCKUM YPABHCHHUAM,
3a4a44 110 TEMaM: rajJbBaHUYCCKUI QJIEMECHT, JJICKTPOJIN3, )KECTKOCTH BOJABI, OCMOTHUYCCKOEC NABJICHNUEC, UBMCHCHUEC TEMIICPATYP
(ha30BBIX TEPEXOA0B PACTBOPOB ;- COCTABIIATH YPAaBHEHUS] HOHOOOMEHHBIX U OKUCIUTENBHO-BOCCTAHOBUTEBHBIX PEAKIINH,
THAPOJIN3a COJIeil, MPOLECCOB KOPPO3HH METAILIOB U 3aIUThl OT KOPPO3UH; MPOLIECCOB MOIYYCHHS IUCIICPCHBIX CHCTEM H HX
(hopMyIBL.

CTyﬂeHT HUMECT HABBIKU: - ONPEACIICHUA BO3MOXKHOCTHU IMPOTECKAHUA XUMUYCCKUX peaKuHﬁ B Pa3JIMYHBIX YCJIOBUAX U OLICHKU UX
HOCIIEICTBHUIL;- HCCIIeA0BATENBCKON IEATEIBHOCTH (IIOCTAHOBKA 3a4a4H B TaO0OpaTOPHOil paboTe WIIH OTIENBHOM OIIBITE,
TeopeTHdeckoe 000CHOBAaHHE M HKCIIEPUMEHTAJIbHAS IIPOBepKa ee permeHns ). CTyIeHT BiaeeT OOIUMH PaBHIaMH TeXHUKH
6e30macHOCTH IpH 0OpAIICHUH C XUMHIECKOH TIOCY/I0H, Tab0paTOpHBIM 000PYIOBAaHUEM M XUMHIESCKUMH PEaKTHBAMHU.

OIIK-1.2: [Ipedcmagnenue 6a308v1x 015 NPOHECCUOHANLHOU chepbl u3uecKux npoyeccos (A81enutl) 8 sude MamemMamuieckozo
(ux) ypaenenusi(ii), 000CHO8aHUE SPAHUYHBIX U HAYUATILHBIX YCIOBULL

PesyneraTel 00yueHus: -

OIIK-1.3: Bvibop 05151 pewienus 3a0ay npopeccuoHanbol 0esimeabHoCmu (YHOAMEHMANbHBIX 3AKOH08, ONUCHIBATOUUX U3YYAeMblll
npoyecc unu sieienue.

PesynbraTel 00yueHHs: -

OIIK-1.4: Pewenue undicenepHsix 3a0ay ¢ NpUMeHeHUueM Mamemamuiecko2o annapama 6eKmopHot aneebpbl, aHaiumuyeckoll
eeomempuu. Pewenue ypasnenuil, onucel8arouux 0CHO8Hble usu1ecKile npoyeccsl, ¢ NPUMEHEHUeM Memo008 JUHEUHOU arzebpbl U
Mamemamu4ecko20 ananusd.

PesyneraTer 00ydeHns: -

OIIK-1.5: Obpabomka pacuemusix u IKCHEPUMEHMALbHBIX OAHHBIX 8EPOSAMHOCHHO-CIMAMUCMUYECKUMU MeMOOAMU U RPUMEHeHUe
MUNOBLIX 3a0ay meopuy ONMUMU3AYUYU 8 NPOPeCCUOHATLHOU 0eameNbHOCU.

Pesynbrate! 00y4eHus: -




OIIK-1.6: Oyenxa adexgamuocmu pe3yrvbmamos Mamemamudecko20 MOOeIuposanus, Qopmyauposanue npedrodceHuti no
UCTIONB30BAHUIO MATNEMATNUYECKOU MOOENU ONIsl peuteHus 3a0ai RPopecCuoHaiIbHOU OesimelbHOCTU

PesyneraTel 00yueHus: -

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MOAYJIA, IIPAKTUKH)

Kon HaumeHnoBaHue pa3ie/ioB U TeM /BU 3aHATHS/ Cemectp / | HacosB ®opma
3aHATHUS Kypc KOHTPOJISA
1 Pazgen 1. O0yuenue
1.1 OCHOBHBIE 3aKOHBI U TTOHATHS XuMuH /Tema/ 1 0
1.1.1 OCHOBHBIE 3aKOHBI U TIOHTHS XUMHUH /JIek/ 1 2 2
1.2 Crpoenue atoma /Tema/ 1 0
1.2.1 CTpoeHHe aToMa U CHCTEMaTHKa XMMUYECKUX dJIeMeHTOB /JIek/ 1 2 C)
1.2.2 IToxroroBka k 3x3ameny /Cp/ 1 6 C)
1.3 Xumnueckast cBs3b /Tema/ 1 0
1.3.1 Xumnueckast cBsi3b /JIex/ 1 2 C)
132 IoaroroBka k 3x3ameny /Cp/ 1 4 3
1.4 Krnaccudukarus 1 HOMeHKIaTypa HeOpraHuieckux coeinnennid /Tema/ 1 0
1.4.1 Knaccudurkamms 1 HOMEHKIaTypa HEOpPraHUUECKHUX coequHeHni /JIex/ 1 4 9,K
1.4.2 MOJITOTOBKA K KOHTPOJIbHOH pabdote /Cp/ 1 8 K
1.4.3 Kontponsaas paboTa"Kinaccudukarist 1 HOMEHKIATypaHEOPraHHIECKUX 1 0 K
BelecTB" MPOBOAMUTCS Ha MpakTHUecKoM 3aHsaTHH /KoHTp.pab./
1.5 Xumuueckas KHHeTHKa U paBHOBecue /Tema/ 1 0
1.5.1 Xumuueckas KHHeTHKa U paBHOBecue /JIek/ 1 2 6]
1.5.2 CKopoCTh XMMHYECKHX peakuuii /J1ad/ 1 2 Ko, K
1.5.3 Xumnueckoe paBHoBecue /J[ab/ 1 2 Ko, K
1.54 Karanus /J1a6/ 1 2 Ko, K
1.5.5 IpakTHueckoe 3ausTHe " XuMuueckas KHHeTHKa U paBHoBecue " /IIp/ 1 2 Ko, K
1.5.6 INoaroroBka k 1a00pPaTOPHBIM U K KOHTPOJIBHOH padote /Cp/ 1 10 Ko, K
1.5.7 KontponsHas paboTa "KnHeTHka XMMHIECKUX MTPOLECCOB" MPOBOANTCS HA 1 0 K
npakTudeckoM 3anatuu /Kontp.pab./
1.6 DHepreTuka XUMHUYECKUX mpoiieccoB /Tema/ 1 0
1.6.1 DHepreTrka XUMHYECKHX TporeccoB /JIex/ 1 2 C)
1.7 PactBops! /Tema/ 1 0
1.7.1 PactBops! /JIex/ 1 4 €]
1.7.2 Ipaktaueckoe 3ausTue "CrocoOb! BEIpakeHUS KOHIEHTpanui pactsopos” /TIp/ 1 8 Ko, K
1.7.3 HonoobOmennsie peakiyu /J1ad/ 1 1 Ko, K
1.7.4 BonopoaHslit mokaszartens 1 THAPOIN3 coneit /J1ab/ 1 2 Ko, K
1.7.5 IIpoussenenue pacrsopumoctu /J1ad/ 1 1 Ko, K
1.7.6 ITonroToBka K KOHTPOJIEHOH padote u mabopaTopHeiM padotam /Cp/ 1 6 Ko, K
1.7.7 KontponsHas padoTa "Crioco0b! BEIpayKeHUS! KOHIIEHTPAIHH pacTBOPOB" 1 0 K
MIPOBOJUTCS HA MPAaKTUYeCKOM 3aHATuH /KoHTp.pad./
1.7.8 KonTtponshas padota "PacTBOpbl" IPOBOAUTCS HA MPAKTUIECKOM 1 0 K
3anaTuu /Koutp.pab./
1.8 OKHUCIIUTETLHO-BOCCTAHOBUTEIbHBIC TIpotiecchl /Tema/ 1 0
1.8.1 Dnexrpoxumust /JIex/ 1 2 C)
1.8.2 OKHUCIUTETLHO-BOCCTAHOBUTEIbHBIC peakiiuu /J1a6/ 1 2 Ko,K
1.8.3 TanpBannyeckuii snement /J1ad/ 1 2 Ko,K
1.84 Onekrpoinus /J1ad/ 1 2 Ko, K
1.8.5 IIpaktuyeckoe 3anarue "Dnekrpoxumust” /TIp/ 1 4 Ko, K
1.8.6 KontponsHast paboTa "D1eKTpoXuMus" IPOBOAUTCS HA IIPAKTUUECKOM 1 0 K
3anaTuu /Koutp.pab./
1.8.7 MOJITOTOBKA K JIAOOPATOPHBIM paboTaM M KOHTPOJIbHOM padote /Cp/ 1 10 Ko, K
1.8.8 KoHnTposbHas pabota "OKUCIUTETLHO-BOCCTAHOBUTEBHBIE pEaKuu' 1 0 K
MIPOBOUTCS Ha MPaKTHIecKoM 3aHsATHH /KonTp.pad./
1.8.9 [IpakTrueckoe 3ausTHe "OKNCINTEIFHO-BOCCTAHOBUTENBHEIE peakunu” /IIp/ 1 2 Ko, K
1.9 Koppo3us MeTaioB, MeTOIbI 3aIIUTHl OT Koppo3un /Tema/ 1 0
1.9.1 Koppo3us MeTamioB, METOABI 3aIIUTHl OT Koppo3nH /JIex/ 1 4 2




192 Koppo3us meramnos /J1a6/ 1 2 Ko, K
1.93 3ammTa MeTaIoB oT Koppo3uu /J1ab/ 1 2 Ko, K
1.9.4 IMoaroroska k mabopaTopusM pabotam /Cp/ 1 4 Ko, K
1.10 JlucniepcHBIE CHCTEMBI M TIOBEPXHOCTHEIE siBIIeHNS /Tema/ 1 0
1.10.1 | /IucmepcHBIE CHCTEMBI M TIOBEPXHOCTHEIE siBIICHNMS /JIex/ 1 4 €]
1.10.2 | Kommounnsie pactBopsr /J1ad/ 1 2 Ko, K
1.10.3 | IToaroroBka k aboparopHoii padote /Cp/ 1 4 Ko, K
1.11 OU3NKO-XUMUUECKHE METO/IbI aHAJIHN3a 1 0
/Tema/
1.11.1 | ®usuko-xuMHUUECKUE METO bl aHanm3a /Jlek/ 1 4 2
1.11.2 | OmpeneneHne KOHIEHTPALUH KUCIOT U IIEI0YeH METOAOM 1 2 Ko
He#rpanu3aimu /J1a6/
1.11.3 | Onpenenenue ¢pochaToB METOTOM MOTEHIIMOMETPHUYECKOTO TUTpOBaHuUs /J1ab/ 1 4 Ko
1.11.4 OmnpeneneHue colep>kaHus KACIOT U IEN0YCH METOIOM 1 2 Ko
KOHJIYKTOMETPHYECKOTO TUTpoBanus /J1ad/
1.11.5 | OnpeneneHrie HOHOB TPEXBAJIEHTHOTO XKelle3a METOIOM 1 2 Ko
¢orokomopumerpun /J1ad/
1.11.6 |moxroroska k JabopaTopHbIM pabotam /Cp/ 1 12.1 Ko
2 Paznen 2. [Ipomexyrounasi aTrecTanus
2.1 Ok3amen /Tema/ 1 0
2.1.1 IoaroroBka K sK3aMeHy /OK3aMeH/ 1 35.65 Ok
2.1.2 KonraxTHas padota c [TIIC /KoPa/ 1 0.25 Ok

[Mpumeuanne. ®opmer koHTpOIIS: DK — 3Kk3aMeH, K- koHTposbHas pabota, Ko- koHTposHEI onpoc, C3- cemecTpoBoe 3ananue, 3-3adet, OI1
-OTYeT MO MpaKTHKe, 31-3a1anue, P-pedepar.

5. ®OHJI OIEHOYHBIX CPEACTB

OueHOUYHbIE CPEACTBA IUIAHUPYEMBIX Ppe3YJIbTaTOB OOYdeHUs IpeACTaBICHBl B BuAe (QOHIOB oueHouHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHHM C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcutera. ®OC MokeT OBITHP TpeICTaBICH B
[Ipunoxxenuu k paboueif mporpamme.

1. ITepeyeHb KOMOETEHIUI, (POPMUPYEMBIX B PE3YJIBTaTE OCBOCHUS IUCIIMILINHBL:
OIIK-1: CnocobeH penrats IpUKJIAJHBIE 33/a49d CTPOUTEIBHON OTPACIIH, HCIIONB3YS TCOPHIO U METOABI (DYHIAMEHTAIBHEIX HAaYK.

2. [Tokazarenu 1 KpUTEPUH OLIEHUBAHUS KOMITETCHLIUI

OIIK-1.1: koHTpONIMpYEeMBIE pa3esbl - TeMbl 1-11; olleHOYHBIE CpeCTBA — KOHTPOJIBHBIN OMPOC (OYHO WIIM JUCTAHIIMOHHO B
cpene DMOC), koHTpoIBbHAS paboTa (0YHO WK JUCTAaHIMOHHO B cpeae IMOC), sx3aMeH(0YHO WM TUCTAHITMOHHO B cpeie
BUOC)

3. OmnucaHue IIKaJl OLEHUBAHUS

3.1. Kpurepuu u mkaa OLEHUBaHUS 110 OLICHOUHOMY CpeicTBY « KOHTPOJIBHBII OIpoc» IpU IPOBEJEHUU B OUHON WU
JUCTaHIMOHHOU opme B cpene DOUC

[[Ikana ouenuBanus (uHTEepBaN OawioB)  Kpurepuil oneHuBaHUS

KoHTponBHEI 0Ipoc BEIMTOJHEH Ha BHICOKOM ypoBHE (oTBeTHI Ha 80-100% mpaBHIIBHEIE)

KoHTpomnbHBIH OMpOC BEIIONHEH HA XOpolieM ypoBHE (0TBeThl Ha 70-79 % mpaBuibHBIE)

KoHTpombHBII 0IpOC BHIMOIHEH HA yIOBIETBOPUTENBLHOM YpoBHE (0TBETHI Ha 50 -69 % mpaBHUIIBHBIC)
KOHTpOIIBHBIH OIIPOC BHIIOJIHEH Ha HEYIOBJIECTBOPUTEIEHOM YPOBHE (OTBETHI NpaBMIIBHBIC MeHee, yeM Ha 50 %)

S = N W

3.2. Kpurepuu M 1Kaja OLEHHBaHUs 110 OLICHOYHOMY cpencTBY «KOHTposbHas paboTa» MpH MPOBEACHUH B OUYHOW HIIN
JMUCTaHIIMOHHON popme B cpeae DOUC
[ITkana onenwuBanms (nHTEpBANI OamwioB)  Kpurepwii oneHnBaHMSA

5 KonTponsHast paboTa BBIIONHEHA HA BEICOKOM ypoBHE (oTBeTH Ha 80-100% mnpaBuibHEBIC)

3 KonrpomnbHast paboTa BBIIONHEHA Ha XopolleM ypoBHe (0TBeThI Ha 70-79 % mpaBuibHBIE)

1 KonTponsHast paboTa BBITIOIHEHA HA YOBICTBOPUTEIFHOM ypoBHE (0TBeTHI Ha 50 -69 % mpaBIIIBHBIC)

0 KonTponsHast paboTa BBIIOIIHEHA HAa HEYIOBICTBOPUTEIHHOM YpPOBHE (OTBETHI MPaBMIIBHEIE MeHee, 4eM Ha 50 %)

3.3. Kpurepuu 1 1kana oneHUBaHUS 110 OLIEHOYHOMY CPECTBY «OK3aMeH» MU IPOBEACHUN B OYHOH MU JUCTAHIIMOHHON (opme
B cpene DOUC

[ITkana omenwuBanms (nHTEpBANI OamwioB)  Kpurepwii oreHnBaHMSA

35—-40 OtBeTH Ha BOIPOCH! BHINIOJHEHB! HA BEICOKOM ypoBHE (oTBeTH HA 90-100% mpaBunbHEIE)

25-34 OTBeTHI Ha BONPOCHI BHIIOTHEHBI HA XopolieM ypoBHe (0TBeThl Ha 70-89 % mpaBuibHBIE)

15-24 OTBeTHI Ha BOIPOCHI BHIMOJIHEHB! HAa YAOBIETBOPUTENHFHOM YpoBHE (0TBeTHI Ha 50 -69 % npaBUIIBHbIC)

MeHee 15 OTBeTH Ha BOIPOCH! BHINOJHEHB Ha HEYIOBICTBOPUTEIIFHOM YPOBHE (OTBETHI IPaBUIIBHBIE MeHee, 4eM Ha 50 %)




4. [TpuMepbl TUIOBBIX KOHTPOJIBHBIX 33JaHUH 110 KAXKAOMY OLIEHOYHOMY CPEJICTBY, ONPEIEIISIONINE MPOLEyphl OLICHUBAHUS
3HaHUH, yMEHUH, HABBIKOB, ONBITA JESTEIBHOCTH

4.1 IlpumepHBIi CTUCOK 3a/1aHUM JJIs1 OLIGHOYHOTO cpeAcTBa « KOHTPOIBHBIHN OMPOoCc)»

KoHuTponbHBIii ompoc 1Mo 1a00paTopHBIM paboTaM MOKET MPOBOAUTECS B OAHOM M3 ABYX (HOPM — OYHO MJIHM JUCTAHIIMOHHO B CPEe
OUOC ynuBepcurera.

4.1.1. IlpuMepHBIe 3aJaHus ISl TPOBEICHUS KOHTPOJIBHOTO OIpOca B OYHOU (opme

Jlaboparophas padota Ne 3. CkOpoCTh XUMUUECKUX PEAKITHH.

1. T'omoreHHble U rereporeHHsle mpouecchl. [ToHATHA: cucTeMa, ¢a3a. UTo Ha3bIBaeTCS CKOPOCTBIO XMMUYECKOH peakuuu B
TOMOTEHHBIX ¥ T€TePOreHHBIX Ipoleccax. PacuerHble GpopMyIibl, € AMHULIEI H3MEPEHUSL.
2. Bo ckoipKo pa3 yBEIHUYHTCS CKOPOCTh (KOHCTAHTA CKOPOCTH) XUMHYECKOH PEakIWy IIpU MOBBIIICHAH TeMIepaTypsl Ha

40 0C, ecntut TemMIepaTypHBIi KO QUITHEHT peakuu paBeH 27

Jlaboparophas padota Ne 4. KaTtanus.
1. Kakue peakiuu Ha3biBaloTCs Katanutuueckumu? IlpuBectu npumepsl.
2. JlaTes ompeneneHne TOMOTEHHOTO KaTanu3a. [IpuBecTu npuMeps!, 00BbSICHHTh MEXaHH3M TOMOTEHHOTO KaTaau3a.

JlaboparopHas pabota Ne 4a. XuMuieckoe paBHOBECHE.
1. OO6parnMele 1 HEOOpAaTUMBIE XUMHYIECKHE NPOIecchl. [IpuBecTH IMpUMepHI.
2. B xakom HampaBieHUH OyZleT CMeUIaThCsl paBHOBECHE C MOBBIIIEHUEM TEMIIEPAaTypbl U JaBICHUS AJS CIIEeIyIOIINX
00paTUMBIX PEAKIIUIA:
2NO + 02 <> 2NO2, -AH,
302 <+ 203 , +AH,
2H20 + 02 « H202, -AH
2CO+02 <« 2C0O2, -AH.
3ammcaTh BEIPKCHHUS [T KOHCTAHT PAaBHOBECHS JAHHBIX CHCTEM.

Jlaboparophas padota Ne 5. MloHOOOMEHHBIE PeaKIUy.
1. Kakne peakmun Ha3sIBaroTcs HOHOOOMEeHHBIMH? [IprMepsl. YCTaHOBHTH, KaKHe U3 CIEAYIOMNX PEaKIHH SBISIOTCS
MOHOOOMEHHBIMH. 3aMncaTh UX B TIOJTHOM U COKPAILIEHHOM BUE:
AgNO3 + NaCl «> AgCl|+ NaNO3
Na2S + H2S04 < Na2S04 + H2S?
Ba(OH)2 + 2HNO3 « Ba(NO3)2 + 2H20
2. CocTaBbTe MO JBa MOJHBIX (MOJNEKYSPHBIX) YPaBHEHUS AJS CIACTYIOMIUX PEaKIHii:
Cu 2+ + H2S < CuS| +2H+
Mg(OH)2 + 2H+ <> Mg 2+ +2H20

JlabopaTopHas pabota Ne 6. [IponsBeieHre pacTBOPUMOCTH.
1. Omnpenenutb pactBopuMocth PbCI2, eciin nmponsBeneHne pacTBOPUMOCTH paBHO 1,7*10-5.
2. UYro Takoe MOHHOE Mpou3BeaeHNe BoAbl? Kakum 00pa3oM OHO BEIYHCIIEHO?

JlaboparopHas padota Ne 7. Tuaponus conei.

1. Hatb onpenenenue rugponusa coneil. Kakue conu He noasepratorcst runponusy? I[Ipumepsl.

2. B xaxoit 1iBeT OymeT OkpallleH JakMyc B BOAHBIX pacTBopax coneit: NH4Cl, K2504, Na2SO3. OrBetr 060CHOBATH
YpPaBHEHUSIMU peaKuuil.

JlaGopaTopHas padota Ne 8. OKHCIUTETBHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.

I. [IpuBeauTe npuMepsl peaki BHYTPUMOJIEKYISIPHOTO OKHCIECHUSA-BOCCTaHOBIICHHUSI.
2. Ha ocHOBaHWU 3IIEKTPOHHO-MOHHBIX YpaBHEHHH paccTaBbTe KO3()(OUIMEHTH B ypaBHCHUAX PEaKIMi, WIYIIUX MO
cxemam:

FeSO4 + 02 + H20 = FeOHSO4
As + CI2 + H20 = H3AsO4 + HCI

JlabopaTopHast pabota Ne 9. ['anpBaHUUECKHI 3JTEMEHT.

I. PaccunTaiiTe moTeHIMan KaIMHUEBOTO 3J1eKTpoa, omymeHnHoro B 0,001 M pacteop CdCI2.

2. Beranciinte D/IC raibBAaHUYECKOTO 3JIEMEHTa, 00Pa30BaHHOTO CEPEOPSHBIM JICKTPOJOM, MorpykeHubM B 0,01 M
pacTBOp HHTpaTa cepedpa M ITATHHOBBIM JIEKTPOIOM, TIOTpykeHHBIM B 0,1 M pacTBop a30THOM KUCIOTHL. JlaliTe cXeMaTHIecKyto
3aMHCh ITOTO AJIEMEHTAa U HAMHIINTE YIEKTPOHHBIE ypaBHEHHS MPOLECCOB, MPOTEKAIOIINX Ha aHOAE U KaToJe.

Jlaboparophas padota Ne 10. DnekTpomnmus.

1. Hammmure, kakne mponecchl IPOTEKaoT HA aHOAE W KaToJe MPHU 3JIEKTPOJIM3e BOAHOTO pacTBOpa M pacmiasa SnCl2.

2. Onpeznenure cUily TOKa, HEOOXOJUMYIO ISl IpoLiecca dIEKTPOIU3a pacijiaBa XJIopuaa Maraus B Teuenue 10 gyacoB npu
BBIXOJI€ 110 TOKY 85%, 4T0OBI momyunTh 0,5 KI METaIIM4eCKOro Maruus. Hamummre ypaBHEHHs 31€KTPOIHBIX IPOLIECCOB.

JlabopaTopHas pabota Ne 11. Koppo3us Meramnos.

1. Knaccudukanust 371eKTpOAHBIX MTPOLECCOB 0 XapaKTepy MOBPEXKICHUSL.

2. Kax nporekaer atMocdepHast KOPpO3Hsl JIyKEHOTO XKEJIe30 U JYKECHOH MeIH, eciu
HOKpHITHE HapymeHo? CocTaBbTe 3JEKTPOHHBIC YPABHEHUS aHOTHOTO B KaTOXHOTO
nporeccoB. KakoB cocraB poyKTOB KOppO3un?




JlaboparopHas padota Ne 12. 3anura MeTalIoB OT KOPPO3HUH.

1. Kakoe mokpbITHEe Ha3bIBACTCS aHOMHBIM M Kakoe KaToqHbIM? Ha3oBHTE HECKOJIBKO METaJUIOB, KOTOPbIE MOTYT
CITYXKUTD JUIsL aHOJJHOTO M KaTOJTHOTO TOKPBITHS JKeJe3a. CocTtaBbTe dIEKTPOHHBIE YpaBHEHHUS aHOAHOTO U KaTOIHOTO
MPOLIECCOB, IPOUCXOISIIUX, MIPU KOPPO3HUH XKejie3a, MOKPHITOr0 MEIbI0 BO BIAKHOM BO3IyXE U B CHIBHOKHUCIION cpee.

2. Kakwue BemecTBa Ha3biBalOTC MHrHOMTOpamMu. CBOWCTBA MHTHOUTOPOB. J[JIsl KAaKHMX Lieeld OHM MPUMEHSIOTCS?

JlabopaTopHast paboTa Nel4. KonnmounHsle pacTBOPHL.

L. Knaccudukanust AuCIIEpCHBIX CHCTEM 110 pa3Mepy YacTHIL.

2. 30116 KPEMHHUEBOW KUCIIOTHI OBUI IMONydeH IpH B3anMmopeicTeuu pactBopoB K2SiO3 u HCIl. Hanmmmre dhopmyrty
MHIEILTBI HOTYYEHHOTO 30JIs1 M OIPEACINTE, KaKOH U3 3IEKTPOIUTOB OBLT B U30BITKE, €CITH IPOTUBOMOHEI B 3JIEKTPUIECKOM II0JIE
JIBIDKYTCS K Katomy?

JlaboparopHas padota Ne 16. JKecTKOCTh BOJIBI.

1. Kakyro maccy rameHoi u3BeCTH Hamo MpUOaBUTh K 2,5 7 BOJBI, YTOOB! YCTPAHUTH €€ BPEMEHHYIO JKECTKOCTh, PAaBHYIO
4,43 Mr-skB/n? 3anucarh ypaBHEHHE MTPOTEKAIOMICH TP ITOM PEaKIIHH.

2. B dewm 3akiroyaeTcss HOHHBIH METOJ YMATYCHUS BOMBI?

JIABOPATOPHAS PABOTA Ne2

«OIPEJIEJIEHUE KOHIIEHTPALIMM KUCJIOT Y IIEJIOYEX METOOM HEMTPAJIM3 AL

1. Ha uem ocHOBaH TUTpuMeTpudeckuii MeToi? OCHOBHBIE ONpPEEICHNUs: TATPOBAHUE, TOUKA YKBUBAJIEHTHOCTH, CTaHJapTHBIE
pactBopbl. TpeOoBaHUS K PEeaKIMAM, UCTIOIB3YEMBIM B THTPHUMETPHH.

2. Coco6s! knaccu(puKanuy TATPUMETPUIECKUX METOIOB.

3. Ha uem 0CHOBaH MeTOJ] KHCIOTHO-OCHOBHOTO TUTpoBaHUsA? Kakue BemecTBa MOTyT OBITh OIIpeAeNeHbl METOAOM? Y paBHEHUs
peaKIIuii, MPOTEKAIOIINX ITPH TUTPOBAHWH. BimsHue runponnsa Ha 3HaueHHe pH B ToOUke SKBUBAJIEHTHOCTH. BEIOOp MHANKATOpA.
4. Yto Takoe MHANKATOP, €T0 INIaBHBIE XapaKTepPUCTUKHU. TpeOOBaHMS K HHAUKATOPAM.

5. OCHOBHOE pacueTHOE ypaBHEHHE TUTPUMETPHUECKOro aHanu3a. Gopmyna i pacdeTa KOHLIEHTPAI[UK aHATU3UPYEMOTO
pacTBopa.

6. JIBa crioco6a IpUrOTOBIICHNS THTPOBAHHEIX pac—TBOPOB. TpeOOBaHMS K BEIIECTBAM IS TPUTOTOBIICHHUS MIEPBIYHBIX
CTaHJapTHBIX PACTBOPOB. Y CTAHOBOYHEIE BemiecTBa. Pacuet Maccsl HaBecku. PacueTr 06beMa KOHIIGHTPHPOBAHHON KHCIOTHI IS
MPUTOTOBJIEHHS PACTBOpA ONpeeIeHHON HOpManbHOCTH. PacdeT MOsIpHOI KOHLIEHTPAI[K IPUTOTOBIEHHOTO PacTBOPA.
JIABOPATOPHAS PABOTA Ne 5

«Omnpenenenne pH 1 MeT09HOCTH TPUPOTHON BOABI METOIOM ITOTEHIMOMETPHIECKOTO THTPOBAHUSD)

. CymHOCTb MOTEHIMOMETPUIECKOTO METO/Ia aHANIN3A.

. 3aBHCHMOCTb MTOTEHI[MANIA DIIEKTPOAA OT KOHLIEHTPAL[X HOHOB.

. YCcTpoHCTBO 1 paboTa CTEKISTHHOTO AIIEKTPOIA.

. Buzel 1 paboTa MeTalIM4ecKux MEKTPOAOB B IIOTEHIIMOMETPHH.

. ONeKTpoabl CPaBHEHUS, IPUMEHSIEMbIE B IOTEHIIMOMETPHH.

. IlpsiMast MOTEeHIIMOMETPHS: TIPHHITHII, TIPUMEHEHHE, IOCTOMHCTBA METO/1a.

. Coco0BI HKCTIEPUMEHTATIBHOTO YCTAHOBICHHS 3aBHCHMOCTH ITOTEHIIHATIA JIEKTPOAA OT KOHIICHTPALIHH.

. IloTeHMOMETpHUECKOE TUTPOBAHHE: CYLTHOCTh U IPEUMY "IECTBA METOa.

. Cioco0bl HaXOXKICHHUS TOUKH SKBUBAJIEHTHOCTH IPH IIOTEHIOMETPH "9E€CKOM TUTPO "BaHHHU.

10. BoamosxHOCTH IHPepeHITPOBAHHOTO OTIPEIENICHISI KOMIIOHEHTOB MTPOOKI MIPH MO TEH [ "OMETPHIECKOM TUTPOBAHHH.
JononuurensHo k pabote «Onpenenenue pH u menovyHOCTH IPUPOAHOI BOJIBD)

11. KOMINOHEHTHI MET0YHOCTH BOABI IPU Pa3INUHbIX 3HaueHUAX pH 1 BUJ KPUBBIX TUT PO "BaHMS.

12. Pacuer coneprkaHus MEe09YH, KapOOHATOB U THAPOKapOOHATOB B BOJIE, PacdeT OOIIEH IIeTOYHOCTH.

O 002N Nk~ W —

JIABOPATOPHAS PABOTA Ne7

«OTPEJIEJIEHUE COJEPKAHUS KMCJIOT U LIEJIOYEN METOJIOM KOHJIYKTOMETPUYECKOI'O TUTPOBAHU S»
. IIpupoza u XapakTepUCTUKU 3IEKTPOIIPOBOJHOCTH PACTBOPOB.

. IlonsiTie 00 yaenpHOM U 3KBUBAJICHTHOH NIEKTPHUYECKON IIPOBOJUMOCTH.

. CymHOCTb KOHIYKTOMETPUYECKOTO METO/1a aHANU3a.

. DaKTOpBI, BIUAIOLINE Ha IPOBOJUMOCTb PACTBOPOB JIEKTPOJIUTOB.

. I3MepeHue 311eKTpUYeCcKOi IPOBOAUMOCTH PACTBOPOB AIIEKTPOIUTOB. DIEKTPOIbL, IPU "MEHSIEMbIE B KOHTYKTOMETPHH.
. IIpsimMast KOHAYKTOMETPHUS: CYHIHOCTb U 00JIaCTH IPUMEHEHHs. JlIOCTOMHCTBA METO .

. Konykromerpuueckoe TUTpoBaHKE: CYIIHOCTD U oOJlacT TpuMeHenus. [IpenmymecTBa Meroza.

. BEICOKOUaCTOTHOE KOHIYKTOMETPUIECKOE TUTPOBAHUE: €I0 OTJIMYMS U IPEUMYIIECTBA.

. IIpuBecTy MpHMephl KOHTYKTOMETPHUECKUX TUTPOBaHUH. OOBICHUTH XapaKTep KPUBBIX TUTPOBAHHUSI.

10. ®akTopsbl, BIUAIOLIME HAa XapaKTep KPUBBIX TUTPOBAHUSI.

11. PacueT KOJIMYECTBEHHOI'O COAEPKaHUS DIIEKTPOJIUTOB 110 pe3ysbTaTaM KOHIYKTO "METPU4ECKOTr0 TUTPOBAHUSL.

O 001N LN KW —

JIABOPATOPHAS PABOTA Ne9

«OmnpeerneHre HOHOB TPEXBAICHTHOTO JKelie3a METOJIOM (POTOIIEKTPOKOIOPHMETPHID

1. OnTu4eckuii Tuana3oH IEKTPOMArHUTHOTO U3ITyYeHHUS.

2. DHepreTudecKue Mepexo sl B MOJIEKyIaxX H aTOMaX M COOTBETCTBYIOIINE UM JTUHUH CIIEKTPOB. CIIeKTPHI OTJIOMCHUS U CTIEKTPHI
UCIyCKaHUSI.

3. CymuocTtbh MeTona poTokomopumerpun. Jpyrue Bumbl GoTroMerpr—dec—Koro aHamusa. O01acTh IPUMEHEHHS.

4. Be160p AIMHBI BOJHBI CBETa (BBIOOP CBETOMMILTPA) MPH (POTOKOIOPH "METPH-IECKOM aHAIHI3E.

5. OcHOBHBIE BENUYHMHBI, XapaKTepu3ylolue ceronoriomnienue. 3akon byrepa — Jlam—6epra — bepa.




6. YcTpoiCTBO U IpUHIUT PaboTH! (POTOINEKTPOKONIOpHMeTpa. PacTBop cpaB—He-HUSL.

7. Meroa cpaBHeHHs1, METO] 100aBOK, METOJ] I'PaJyHpOBOYHOI0 rpaduka.

8. OnpeneneHne TPEXBaJIICHTHOTO XKeJIe3a B BUE POJAHUCTHIX KOMIUICKCOB.

4.2. TlpuMepHBIi CHICOK 3aJaHUH 0 OIIEHOYHOMY cpeAcTBY «KoHTpombHas paboTay

KonTponbHas paboTa MOXET IPOBOAUTECS B OAHOM U3 ABYX hOpM — OYHOM nim auctaHunonHo B cpeae DMOC yHuBepcurera.
4.2.1. TlpumepHbIe 3aaHUs ISl OYHON (HOPMBI

Kontponsras padora Ne 1 «KonmdaecTBeHHOE BEIpa)X€HHE KOHIICHTPAITHID

Bapuanr 1

1. CKOJIBKO HYXHO B3SITh THAPOKCHIA Kaius, 4To0bl mpurotoButs 500 r 8% —Tr0
pactBopa?

2. BrruncnnTe HopManbHYIO (3KBHBAJICHTHYIO) KOHIIGHTPAIMIO PacTBOPA, B
KOTOPOM MaccoBasi 10Jst BogHOTo pacTBopa CuSO4, pasna 10%. [InotHOCTS
pactBopa 1,107 r/cm3

3. Kakyro maccy ¢poctara kamus K3PO4, He00X0IUMO B3STh, YTOOBI
npurotoButs 0,5 1 0,8 M pactBopa?

4. Cwmemramu 1,5 1 pactBopa pocdopHOit KHCIOTH ¢ MaccoBoit moneit 88,06%
(mmotHOCTS 1,72 r/cM”3) u 1 11 pacTBOpa TOTrO K€ BEIIECTBa C MaCCOBOM

noneit 27,05% (utotHocTh 1,16 r/cM™3 ). PaccunTaiiTe MaccoByro IOMI0O
PacTBOPEHHOTO BEUIECTBA B ITOJTYICHHOM PacTBOpE.

5. B xakom obwveme 1 H pacTtBopa cepHoil kucinotsl H2SO4, conepxurcs 58,8 r

pacTBOpEHHOTO BenecTna?

KontponsHas padota Ne2 «Kiaccudukanms 1 HOMEHKIATypa HEOPTaHUUECKUX COSTMHEHUI

Kontponsnas pabota Ne 2 «Knaccupukanus 1 HOMEHKIATypa HEOPraHHYECKUX COSUHCHUIT

BapuanTt Ne 1

1. PaccunTath crenenp okucieHus BoiaenaeHHoro aneMenta: KBrO, Cd2SO4(OH)2, H2Si03 , H2CrO4.

2. OHpeZ[GJ'II/ITL CTCIICHb OKHCJICHUS KOMHJ’ICKCOO6p8.30BaT€J'I$I 1 Ha3BaThb KOMIIJICKCHBIC COCAWHCHU .
Na2[PtCl4], [Co(NH3)4(CSN)2]CIO3

3. Hamicars opMyIbl KOMIUIEKCHBIX COCAMHEHHMIA:
xaopux TprammuaxioporuatuHeI(1l), cymedaT nerraammuakobansTa(11l)

4. CoctaBuTh (popMyiTy COSOMHEHHs: IUAHOBOJAOPOAHAs KucioTa, okcun ojiosa (II), ruxpocynsdun HaTpus,
guruapokcocyisdar onosa (1V), xyopHas Kucnora, THIPOCYIbhAT Kby,

5. HazBatb coemunenus: C1207, ReCl6, AI(OH)3, CaWO4, KCr(S04)2 , Fe(HSO4)2

Konrtposphas padora Ne 3 « KnHeTHka XHMHUECKUX MPOIECCOBY

Bapwuanr 1

1. Bo ckoipKO pa3 yBEIHUYHTCS CKOPOCTh (KOHCTAHTA CKOPOCTH) XUMHYECKOH PEakIW IIPpU MOBBIIICHAHN TeMIepaTyphsl Ha
40 0C, ecnu TemIepaTypHbIi KO QUITHEHT peakuu paBeH 27

2. Hamucath MareMaTu4eckue BhIpaXXeHUsl ISl CKOPOCTEH MpsSMBIX U 00paTHBIX peakuuid: a) 4NH3 + 502 = 4NO + 6H20.
3. Bo ckoipko pa3 HEOOXOAMMO YBEJIMYUTH KOHLEHTPAIMIO CepoBoaopoaa win okcuaa cepsl (IV) mms peakmun H2S + SO2
[J 3S + 2H20 , uTto0bI B 000MX cIydasix CKOPOCTb peakiiy Bo3pocia B 9 paz?

4. DHIOTepMUYECKas peakiys pasioxenus nenraxiopuaa dpocdopa PCIS nporekaer mo ypasuenuro: PCIS(r)[] PCI3 (T) +

CI2 (1) - Q (AH>0). Kak Ha0 HI3MEHHUTE: TEMIEpaTypy, YTOOBI CMECTHTH PAaBHOBECHE B CTOPOHY IIPSIMOI PEaKIIUH — PA3I0KEHHS
PCIS.

5. Hamumure BbIpakeHHE KOHCTAHTHI paBHOBecus Juist mpouecca: Fe(tB) + H2O(map) 1 FeO(tB) + H2(r). U3smenurcs nu
COCTOSIHHE PaBHOBECHS IIPH N3MEHEHUH TaBICHUS?

KoutponbHas pabota Ne 4 Xumudeckue peakiny B pacTBOpax
Bapuanr 1.

1. Y CTaHOBHTH, KaKHe U3 CISIYIONIMX PEaKIUil SBISIOTCS HOHOOOMEHHBIMH. 3aMHCaTh UX B MOJHOM U COKPAIICHHOM BHUJIE:
Na2S + H2SO04 [ Na2SO4 + H2S?
NH3 + NaClO3 [ N2H4 + NaCl + H20
2. CocraBbTe 10 JBa MOJHBIX (MOJEKYSPHBIX) YPaBHEHUs AJS KaXXAOH U3 CIEAYIOIINX pPEeaKLui:




Cu2+ +H2S [J CuS| + 2H+
Mg(OH)2 + 2H+ [J Mg 2+ + 2H20

3. B kakoit 1iBeT OyzmeT okpailleH JakMyc B BOIHBIX pactBopax coneil: NH4Cl, Na2SO3. OteeT 000CHOBaTh ypaBHEHUSIMHU
peakuuit.
4. 3011b KPEMHUEBON KUCIOTHI ObUT MOIy4YeH mpH B3aumojeiictsun pactBopoB K2SiO3 u HCIl. Hanummure Gopmyity

MHLENIBI HOTYYEHHOT'0 301151 U ONPEAEINTE, KaKOH U3 3JEKTPOIUTOB ObLT B U30BITKE, €CITH MPOTUBOMOHBI B DJIEKTPUIECKOM I10JIE
JBIDKYTCS K KaToxy? Kakne u3 37eKTponnToB OyIyT HAMITYUIIAMH KOAryJIaTOpaMH IS OIyIeHHOTO ?

KOHTpOJ'[I)HaH pa60Ta No 5 «OKUCITUTEITBEHO-BOCCTAHOBUTEIIEHEIC peakunum»

Bapwuanr 1

1. [IpuBeauTe MpUMEPHI peaki BHYTPUMOJICKYISIPHOTO OKHCICHUSA-BOCCTAHOBIICHUSI.

2. YKaxuTe aTOMbI WIH UOHBI (MX MOXKET OBITh HECKOJBKO), KOTOPBIE MOTYT BBICTYNATh TOJBKO B POJHM OKHCIUTENS WIN
TOJIBKO B posii BocctaHoButens: Ca, [02-, N2, Fe2+, Mn0O42-, Se032-, Sn4+.

3. Pacrnono)kute 2eMeHTHI B IOPSIIKE BO3pacTaHUs OKUCIUTENbHOM crocobHocTH: B, Sr, Rb, Mg, F, N.

4, Ha ocHOBaHMU 3IIEKTPOHHO-HOHHBIX YPaBHEHUH paccTaBbTe KOX(PPHUIIMEHTHI, yKaKUTE OKHCIUTENb U BOCCTAHOBUTEND B

YPaBHEHUSX PEAKLMM, HAYIIUX [10 CXEMaM:

FeSO4 + 02 + H20 1 FeOHSO4
As + CI2 + H20 [ H3AsO4 + HC1
NaNO2 + KI + H2S04 [7 12 + Na2S04 + K2S04 + NO + H20

KontponsHas pabota Ne 6 « DneKkTpoxumMus)
BapuanTt Nel

1. ITMHKOBYIO M JKENE3HYIO IUIACTUKY OMYCTHIH B PacTBOp cyibdara Menu. CocTaBbTe 3IEKTPOHHBIC M HOHHBIC YPABHEHUS
peakuuii, MPOUCXOMAIIMX HA KAXKIO0H U3 ATUX IIacTHHOK. Kakue nmporecchl OyayT NPOXOANTD Ha INIACTHHKAX, €CIIM Hapy)KHbIC

KOHIIbI UX CO€AUHUTH IIPOBOJAHUKOM?

2. Berancnnte 3/1C ranpBaHHYECKOTO JIEMEHTa, 00pPa30BaHHOTO CepeOpSHBIM AIEKTPOAOM, morpyxeHHbM B 0,01 M
pacTBOp HUTpaTa cepedpa U IIATUHOBBIM dJIEKTPOIOM, Orpy:keHHbIM B 0,1 M pacTBOp a30THOM KUCIOTHL. JlaiiTe cXxeMaTH4ecKyto
3aIUCh 3TOTO AJIEMEHTA M HAMUILUTE 3JIEKTPOHHBIE YPABHEHUS MTPOLIECCOB, MPOTEKAIOIINX HA aHOJIE U KaTOe.

3. HanmmuTe, Kakne mpouecchl NPOTEKAIOT HA aHOAE M KaToJe MPHU JJIEKTPOJIM3€ BOAHOIO PAacTBOPA C OJIOBSIHHBIM aHOZOM
U paciuiaBa xnopuza onosa (II).

4. Omnpenenure cuily Toka, HEOOXOIUMYIO ISl poLiecca MEKTPOIM3a paciiaBa XJIopuaa MarHus B Tedenue 10 gacoB mpu
BBIXOJI€ TIO TOKY 85%, 4T00BI moyguts 0,5 KT MeTaimmndeckoro Maraus. Harmummre ypaBHEHNS 3IEKTPOTHBIX ITPOIIECCOB.

5. Kaxk npotekaeTr aTMocdepHas KOppo3us Ty>KEHOTO KeIe30 U JIy>KeHOW MeIH, eciaH MOKpeITHe HapymeHo? CocTaBbre
JNIEKTPOHHBIE YPaBHEHHsI aHOIHOTO U KaTOJHOTO0 mporeccoB. KakoB cocTaB mIpoayKTOB KOPPO3UU?

4.3. Dk3ameH

W3ydeHne AMCHUILTHHEI 3aKaHUYMBACTCS cadel CTyAeHTOM 3k3aMeHa. K sk3aMeHy IOIMycKatoTCs CTYACHTHI, BRIIOIHUBIINE BCE
n1abopaTopHble pabOTHl U KOHTPOJIBHEIE pabOTHI M HaOpaBIIye B ceMmecTpe He MeHee 40 6amioB. DKk3aMeH MO JUCLMILUIMHE MOXKET
MIPOBOJUTECS B OTHOM M3 ABYX (OPM — OUHOI MM TUCTAaHIMOHHO B BHJE TecTa B cpene DMOC yHuBepcureTa.

4.3.1. Ilpu mpoBeAeHNHM 3K3aMeHa B 0YHOI (hopMe CTyAEHTY BBIIAETCS 2 BOIPOCA U3 MPUBEAEHHOTO HIKE TIEPEUHS U 3a/1a4a JUIs
MPaKTUYECKOro BeinosHeHus. Ha npotsokennn 120 MUHYT cTyAeHT (KOHCTIEKTUBHO) U3JIaraeT B MMCbMEHHON (hopMe OTBETHI Ha
Bompockl. Ilocne HanyMcaHKst OTBETa COCTOMTCS IPOBEPKA, B X0JIe KOTOPOI MPEnoAaBaTelib, BO3MOXKHO, YTOYHSET OTAEIBHbIE
3IIEMEHTHI OTBETA M JETAeT BBIBOJ O CTENCHN C(HOPMHUPOBAHHOCTH KOMITETCHITHH CTyICHTA.

HpI/IMCpHLIfI NEPEYCHDb BOITPOCOB JId MOATOTOBKH K OK3aMCHY:

1. OCHOBHBIC TIOJIOXKEHHSI AaTOMHO-MOJICKYJISIPHOTO YUSHHS: aTOM, 3JIEMEHT, BEIIECTBO, MOJICKYJIa, MOJIb, MOJISIpHAS U
MOJIEKYISIpHAsE Macca.
2. OCHOBHBIE 3aKOHBI XUMHH (COXPaHEHUs] MacChl, IOCTOSHCTBA COCTaBa, KPATHBIX OTHOIICHUH, YKBUBAJICHTOB).

3. Knaccudukanus HeOpraHnIeCKUX COSAMHEHHUH (TIPUBECTH MIPUMEPBHI).

4. Oxcunp! (CBOMCTBA, HOMEHKIIATYpa), OCHOBaHMS (CBOICTBA, HOMEHKIIATYpa), KUCIOTHI (OECKUCIOPOAHBIE M OKCOKHUCIIOTHI, MX
CBOICTBa U HOMEHKJIATYpPa).

5. Comnu cpeanue (IpUBECTH TIPUMEPHI), KUCIIbIE (IPUBECTH TIPUMEPHI), OCHOBHEIE (ITPUBECTH IPUMEPHI), IBOMHBIE (IPUBECTH
TPUMEpHI), KOMITIEKCHBIE (IIPHBECTH IPUMeEpHI). VX cBOICTBa 1 HOMEHKIIATYpA.

6. Mopnens atoma 1o Pesepdopmy (oOHapyx)eHHUe siapa aToMa B HeJOCTaTKU Mojenu atoma). IToctymatsr bopa Hemocrarkn
TEOPUH CTPOEHHs aToMa Bojgopoaa 1o bopy.

7. CoBpeMeHHas1 KBAaHTOBO-MEXaHUYECKasi MOJEIb aTOMa.

8. KopmyckynspHo-BOJIHOBas IBOMCTBEHHOCTh AJIEKTPOHA. Y paBHEeHUE ne bpoiins.

9. Ipunmun HeonpeneneHHocTH [eizeHOepra. BomHoBas ¢pynxuus. Ypasruenue lllpequnrepa.

10. KBanToBbIe 4nca.

11. CrpoeHne MHOr03aeKTpOoHHBIX aToMOB. [Ipunnun ITaynu. Ilpasuno I'yuaa. IlpaBuino KineukoBckoro. (IIpUBECTH IPUMEPHI)
12. DnekTpoHHAas CTPYKTypa aTOMOB U IIEpHOAMYECKasl cucTeMa XuM. 31eMeHToB JI 1. MenaeneeBa. BaneHTHOCTS.
CHnuHBaJEHTHOCTh. DJEKTPOHHBIE ceMeicTBa.




13. OHeprust nonusanun. CpoaCTBO K 3IEKTPOHY. DIEKTPOOTPUIIATEIBHOCTD. Painychl aTOMOB U HOHOB.

14. OcHOBHBIE TUIBI XUMUYECKOH CBA3M M NPUPOJA €€ BOSHUKHOBEHUS B KQXKIOM cilydae. [IpU3HaKu CBS3U: SHEPTHs CBSI3H,
JUTHHA CBSI3W BAJICHTHBIC YTIIBL.

15. KoBaneHnTHas xumudeckas cBsi3b. KparHocTs cBs3u. I1oisspHOCTS cBA3U. JJUNIOIBHBINA MOMEHT.

16. MoHHast XuMHvecKas CBSI3b U €€ CBOWCTBA.

17. Meron BaneHTHBIX cBsizeld. Curma u mu-cBs3b. [ nOpuanzanust opouraneil. Tumbl ThOpUIM3aMN U TEOMETPHS MOJIEKYII.

18. JloHOpHO-aKLIENITOPHAS CBSI3b.

19. BannepBaanbcoBbl CUIIBI B3aUMOJECHCTBUSL MEXIYy MOJEKYJIaMU B pacTBOpax.

20. OCHOBHBIE IIOHSATHS U BEJIMYMHBI B XUMHYECKOH TEPMOJMHAMHKE (CHCTEMa TOMOTEHHas ¥ TeTeporeHHas, ¢asa,
TEePMOAWHAMUYECKHE TTapaMeTPhI, TEPMOIUHAMHIYCCKIE (DYHKIIAN).

21. Bayrpennss sueprus. Temnota u pabota. [IepBrlil 3aK0H TEPMOIUHAMIKH. DHTAIBITHNS CHCTEMBIL.

22. 3axoH I'ecca. CnenctBus u3 3akoHoB ['ecca. PacueT sHTanbpnuu peakuy Mo SHTANBIUAM 00pazoBaHus. CTaHIapTHbIE
SHTAJBIHMU 00pa30BaHMI.

23. Outponus. Bropoii 3ak0H TepMOIMHAMUKH.

24. JIa pakTopa, ONpeaensrone BO3MOKHOCTh IPOTEKaHUS peakiiy. DHeprusa [ nb6ca u HalpaBlICHUE PEAKIUH.

25. Tlonsrue o pacropax. [Ipupona pacTBopos ((pu3nueckas U rupaTHas TCOPUH PACTBOPOB).

26. PactBopumocTs. HackieHHbIl 1 nepechiieHHbIH pacTBop. [Iporeccs! npu pactBopeHuu. PacTBOpUMOCTS ra3a B JKUIAKOCTH U
3aKkoH ['enpu.

27. VI3MeHeHue SHTANBIINU U SHTPOIHUHU TIPH PACTBOPEHUH. 3aBUCUMOCTb PACTBOPUMOCTH OT TEMIEPATyphl AT TBEPABIX U XKUAKUX
BEILIECTB.

28. DNEeKTPONUTHI X HEANIEKTPOINTEL. Pa30aBiieHHBIE pacTBOPEI HENEKTPOIIATOB.

29. JlaBneHue mapa pa30aBIeHHBIX pacTBOpoB. [1epBrlit 3axoH Payms.

30. Kunenue u 3amep3anue pactBopoB. (Kprockonusi, Temneparypa 3aMmep3aHus, KpHOCKOIIMYECKas TOCTOSIHHAS, 30YITHOCKOITHS,
TeMITepaTypa KUTEeHNs, 30y/UTHOCKOITIYecKas IIOCTosIHHAsA). Bropoit 3akon Payms.

31. Auddys3us u ocmoc. OcMotnueckoe napnenue. 3akoH Bant-I'odda. M3orornuecknit koadduipent. M3oToHngeckue
PacTBOPEL.

32. Cunensle anexrponutsl. OTKIOHEHUE OT 3aK0HOB Payis u Bant-T'odda B pacTBopax 31eKTpOINTOB.

33. Teopus >I-THUT TUCCONUANNH. MeXaHN3M 3I-IUT aucconnanui. CreneHs qucconnanuy. CHIBHBIC U CTIa0bIe HICKTPOIHTHI.
34. KoHcTaHTa qucconuaniy s ciadbix anekTponuToB. CTymeHvaTtas qucconuanys. 3akoH pazoasnenus OcTBanbiaa.

35. Teopus CHIIBHBIX 3JIEKTPOIUTOB. AKTHBHOCTh HOHOB M KO3()(DHIIMEHT aKTUBHOCTH HOHOB. MIOHHAs cuita pacTBOpPOB.

36. OKHCIHTETBHO-BOCCTAHOBHUTEIbHBIC peakiiy. CTeneHb oKuciieHns1. OCHOBHBIE ITOJIOKEHHSI TCOPUH OKHCIICHHUS-
BOCCTAHOBJICHHSI.

37. BO3HUKHOBEHHE JEKTPOAHOTO MOTEHIIMAaJa Ha TPaHUIIe METAJUT — PACTBOP €ro coyid. BogopoaHbIi 3EKTPOI: YCTPOHCTBO U
PaBHOBECHBIH TpoIiecC.

38. 'anmpBaHUYECKUH BIIEMEHT, MpOLecCchl Ha ero aekTpoaax. Popmyna Heprcra. 3/1C ranbsBaHUYECKOTO 3JIEMEHTA.

39. INonApu3aliOHHBIE SIBICHUS B ralbBAaHUIECKOM 3JIEMEHTE.

40. DnexTponu3 B BOJHOM pacTBope. KaronHbie n aHOHBIC TIpoliecchl. 3akoHbl Dapasesi.

41. Koppo3usi MeTayuioB. XUMHYECKasi KOPPO3Hs METaIOB (aTMocdepHast, ra3oBas).

42. Koppo3us MeTa/uioB. DIEKTPOXUMUUECKask KOPPO3HsI METAILIOB, e cTaauu. Koppo3us ¢ KMCIOpOAHOM U BOLOPOAHOM
JlenoJisipu3anuei.

43. MeTop! 3alMThl METAJIOB OT KOPPO3UH.

44. [lucniepcHast CHcTeMa: OCHOBHBIE MMOHATHA. Kitaccudukarys AucIiepcHBIX CHCTEM TI0 arperaTHOMY COCTOSIHHIO, TI0 pa3Mepy
gacThl]. DaKTOPHI CTAOMIH3AIIH.

45. Ha yeM ocHOBaH TUTpuMeTpHueckuii MeTon? OCHOBHBIE ONpe/ieNIeHHs: TUTPOBAHUE, TOUKA SKBUBAJICHTHOCTHU, CTAHAAPTHBIE
pactBopbl. TpeOoBaHUS K peakIUsIM, UCTIOIB3YEMBIM B THTPHUMETPHH.

46. Cnoco0sI k1accupUKaMy THTPAMETPHIECKAX METOIOB.

47. Ha yeM 0CHOBaH MeTO]] KUCIOTHO-OCHOBHOTO TUTpOoBaHMs? Kakue BeuiecTBa MOTYT OBITh ONpeieIeHbl METOAOM? Y paBHEHHS
peakuuii, MpoTeKaomuX IPH TUTPOBAHUHU. BiusiHue ruponn3sa Ha 3Ha4eHre pH B Touke 3KBUBasIeHTHOCTH. BbIOOp MHAMKATOpA.
48. Yo Takoe MHIUKATOP, €TO TIIaBHBIC XapaKTePUCTHKH. TpeOoBaHNS K HHANKATOPaM.

49. OCHOBHOE pacueTHOE ypaBHEHUE TUTPUMETpHUIEecKoro ananu3a. @opmyna A pacdyeTa KOHIICHTPAIIUK aHATH3HPYEMOTo
pacTBopa.

50. JIBa crioco6a pUTOTOBIICHNS THTPOBAHHBIX pac—TBOPOB. TpeOOBaHMS K BEIIECTBAM IS TPUTOTOBJICHUS MTEPBIUYHBIX
CTaHAAPTHBIX PACTBOPOB. Y CTAHOBOYHEIE BemiecTBa. Pacuet Maccsl HaBecku. PacueT 00beMa KOHIIGHTPHPOBAHHON KHCIOTHI IS
MPUTOTOBJIEHHS PACTBOpA OINpeeIeHHO HOpManbHOCTH. PacdeT MOspHOIT KOHLIEHTPAI[K IPUTOTOBIEHHOTO PacTBOPA.

51. CymHocTh MOTEHIUOMETPUYECKOTO METO/1a aHAU3A.

52. 3aBUCUMOCTb IIOTEHLIUAJIA 3JIEKTPOJA OT KOHIIEHTPAILIY HOHOB.

53. YcTpoHcTBO 1 paboTa CTEKISTHHOTO 3JIEKTPO/a.

54. Bunsl 1 paboTa METaJUIMUECKHUX DJIEKTPOIOB B TOTEHLIUOMETPHHU.

55. DneKTpoibl CpaBHEHHUSI, IPUMEHSIEMBIE B IOTCHIIMOMETPHUH.

56. IIpsaMast NOTEHIMOMETpUS: IPUHLIUI, IPUMEHEHUE, JOCTOUHCTBA METOA.

57. Cnoco0sl AKCIIEPUMEHTAIBHOTO YCTAaHOBJICHHS 3aBUCHMOCTH MOTEH I[HaNa 3JIeKTPoia OT KOHIEHTPAIIUH.

58. IloTeHIMOMETPHYECKOE TUTPOBAHHE: CYHIHOCTb ¥ MPEUMY "IIECTBA METO/A.

59. CiocoObI HaXOXKAEHHUS TOUYKH SKBUBAJICHTHOCTH IIPU IIOTEHINOMETPH "ECKOM THTPO "BaHHU.

60. BosamosxHOCTh ArPepeHInpOoBaHHOTO ONIPeIeIeH ] KOMIIOHEHTOB MPOOLI TP MO TEH [ "0-METPUIECKOM TUTPOBAHUU.
62. IlpuMeHeHue MeTo1a MIOHHOTO 0OMeHa Mpu ornpeaeneHuu GocdaTos.

63. OcoOeHHOCTH THTPOBAHHS (POCHOPHON KHCIOTHI MIEIOYBIO.

64. Pacuer coneprkanust Gocdopa B mpobde.

65. Ilpupoaa u XapaKTepUCTHKU AIEKTPOIPOBOJHOCTH PACTBOPOB.




66.ITonsTHE 00 yNENBHON M SKBUBAIICHTHOHN 3IEKTPUUECKOI TPOBOAUMOCTH.

67. CymHOCTb KOHIYKTOMETPUUECKOTO METO/1a aHAIHM3A.

68. ®akTOopHI, BNUAIOIINE HAa POBOAMMOCTE PACTBOPOB AJIEKTPOJIUTOB.

69. N3mepenue IeKTpUIecKO IPOBOJUMOCTH PACTBOPOB IEKTPOIUTOB. DIEKTPOABI, IPH Me-HACMbIE B KOHIYKTOMETPHH.
70. IIpsiMast KOHIYKTOMETPUS: CYLITHOCTb M 001acTH IpUMEHEeHH. JJOCTOMHCTBa METOAA.

71. KongyKTOMETpHUYECKOE TUTPOBAHUE: CYIIHOCTh U 00J1acTH MpuMeHeHus. [IpernMy—ecTBa MeToza.

72. BBICOKOYAaCTOTHOE KOHAYKTOMETPHUECKOE TUTPOBAHUE: €TI0 OTIMUUS U IPEUMYILECTBA.

73. IlpuBecTy IpUMEpPbl KOHIYKTOMETPHUYECKUX TUTPOBaHUH. OOBSICHUTH XapaKTep KPUBBIX TUTPOBAHMUS.

74. @akTOpbI, BIUAIOLINE Ha XapaKTep KPUBBIX TUTPOBAHUSI.

75. PacyeT KONMMYECTBEHHOTO COACPKAHUS HISKTPOIHUTOB ITO0 PE3yIIbTaTaM KOHAYKTO "METPH-IECKOTO THTPOBAHUSL.

76. OnTudeckuil IUANa30H HIEKTPOMATHUTHOTO U3ITydeHHS.

77. DHepreTudecKue Nepexo sl B MOJIEKyIaX 1 aTOMaX U COOTBETCTBYIOIINE UM JTUHUU CIIEKTPOB. CIIeKTPhI MOTIOMEHUS U
CHEKTPbI UCITyCKaHUSI.

78. CymHOCTh MeTos1a GOTOKOIOpUMETpHH. Jpyrue BUIbpl GOTOMETpU "decKOoro aHaim3a. O0IacTh IpUMEHEHUS.

79. Be160op ATMHBI BOJIHBI CBETa (BBIOOP CBETOMMIBTPA) MPU (POTOKOIOPH "METPH "UECKOM aHATIH3E.

80. OcHOBHbIE BEIMUMHBI, XapaKTEPHU3YIOILe cBeTomnoriomenue. 3akoH byrepa — Jlam—0epra — bepa.

81. YCcTpoHCTBO M IPUHITHIT PabOTHI (POTOINEKTPOKOIOpUMETpa. PacTBOp cpaB—He HUSI.

82. MeTox cpaBHEHHS, METOX 100aBOK, METO]] TPaAyHPOBOYHOTO rpaduka.

83. Onpeznenenue TPeXBaJIEHTHOTO jkKeJle3a B BUIE POJaHUCTHIX KOMILJIEKCOB.

TemaTuka 3aJla4, npeajiara€MbIX K peIIeHUIO Ha OK3aMEHE!

L. CrnocoObl BBIP)XEHHUS COCTaBa PacTBOPOB.

2. OKcuAbl ¥ OCHOBAaHMS: MX KIIaCCH(UKAINA 1 HOMEHKIATypa.

3. Kucnorsl. Knaccudukanus 1 HOMEHKJIATypa KHCIOT.

3. Conu. Knaccudukanus 1 HOMEHKIIaTypa COJEH.

4. CKOpOCTh XMMHUYECKUX PEaKIMil: onpeneneHue, GopMyna U pa3MEepHOCTb. 3aBUCHMOCTh CKOPOCTH TOMOTEHHBIX U
TeTEPOreHHBIX PEAKLUI OT KOHLIEHTPAMH PearupyroIiuX BEIECTB. 3aKOH AEHCTBHSI Macc.

5. CKOpoCTh XUMUYECKHX peaknuil: ompeneneHue, Gopmyna u pasMepHOCTb. 3aBHCUMOCTb CKOPOCTH PEaKIMU OT
temmeparypsl. [Ipasuno Baut-T'ododa.

6. OO0paTiMble XUMHYECKHE peaknni. XuMmdeckoe paBHoBecHe. KoHcTaHTa paBHOBecHs. CMeIlIeHHe paBHOBECHSI.
IIpunnun Jle-1llarense.

7. BnusiHue xaTtanusaTropa Ha CKOPOCTb XUMUYECKUX peakiuii. [OMOreHHbI 1 reTeporeHHbIN KaTalus.

8. DNEeKTPOIMTHYECKAs IUCCOLMALINS BELIECTB B BOAHBIX pacTBopax. CHIIbHBIC M ci1a0ble 3NIEKTPOIHUTHL. FlIoHOOOMEHHbIE

pEaKLMU U YCIOBUS UX IIPOXOXKIEHHUS.
9. DnexTponuTHYecKas Juccoruanys Boasl. KoHCTaHTa Aucconnanyy 1 HOHHOE IPOU3BeIeHUE BOABI. Bo1opoaHbIil oKa3aTems.
10. Tunponus coneid.

11. OxucIuTeNPHO-BOCCTAaHOBUTENbHBIE peakui. OCHOBHbIE M10JIOKEHHS TEOPUU OKUCIIEHUSI-BOCCTaHOBIEHUA. CTENEHb
OKHCIICHUS.

12. Bo3HUKHOBEHHUE NIEKTPOIHOTO TIOTEHIIMANA HA TPaHUIe MEeTaIT — pacTBop ero conu. dopmyna Heprera.

13. I'anbBaHUYECKUI 2IEMEHT, MpoLECCH] Ha ero 3nekTpoaax. JC ranbBaHUYECKOro JIEMEHTA.

14. BogopoaHslii 37IEKTPO: YCTPOHCTBO U PABHOBECHBIN MpoLecc. P HanpskeHuil MeTalios.

15. Onexrponus. ITocne10BaTeNBHOCTE HEKTPOAHBIX IPOIECCOB (MOPSIOK, B KOTOPOM Pa3psKAOTCS HOHBI) [UIS BOAHBIX
PacTBOPOB. DIEKTPONN3 C PACTBOPUMBIMU U HEPACTBOPUMBIMU aHOJAMHU.

16. 3axonsl @apages. Yucno Papazes. DIeKTPOXUMUIECKUN 3KBUBAJIEHT. BbIX0[ 110 TOKY.

17. Koppo3us MeTamioB, ee BUABI 10 XapaKTepy MOBPEKACHUH. XIMUYecKas KOppo3us MeTayuIoB (aTMocdepHast, ra3oBas),
U3MEHEHHEe CKOPOCTH XUMUYECKOH KOPPO3UH BO BPEMEHH.

18. DnexTpoxumMuyeckass KOppo3usi METANJIOB, €€ cTaauu. OKUCIUTENN B KUCIO0H U HEHTpanbHOH KOpPO3HOHHOM cpefe.

19. MeTtoap! 3aIIUTHI METAJUIOB OT KOPPO3HUH, CBA3aHHBIE C U3MEHEHNEM CBOMCTB KOPPOIMPYIOIIETO METalIa M C U3SMEHEHHUEM
CBOWCTB KOPPO3UOHHOH CPEJbL.

20. MeToapl 3alIUTHI OT KOPPO3UH, CBSI3aHHBIE C U30JIAIMEN KOPPOAUPYIOIIETO MaTeprana OT KOPPO3UOHHOM Cpeibl.

21. DnexTpoxuMHUYecKas 3alIuTa METAIIOB OT KOPPO3HH (Ba crtocoba), MPOTEKArOIHE TIPOIECCH OKUCICHUS W BOCCTAHOBIICHS.
22. MeToab! NOJIy4eHUs TUCIIEPCHBIX CUCTEM.

23. CtpoeHne MUIIEIUIBI 3011 HeOpraHu4deckoro Beuectsa. [IpaBuia koarynsmuuu.

24. XKecTkoCTb BOJIBI, €€ cocTapistonye. OnpeneneHne KeCTKOCTH. MeTo bl yMArdeHus

432 Tect niug gucranTta

3aganue 1. XuMHYECKUE IIEMEHTBI COSANHSIIOTCS MEXKAY COOOH B CTPOTO OMPEEICHHBIX KOIUYECTBaX. ITO 3aKOH —
1) IIpycra

2) JHanerona

3) I'ecca

4) ABorajipo

3ananue 2. Jlns kakoro uncia anemeHToB J[.M.MeneneeB ocTaBuil B CBOEM BapHaHTE NEPUOIUYECKON CUCTEMBI MECTO?
1) 60

2) 29
3) 45
4) 83

3aganue 3. B uecTb kakoro ropoja Ha3BaH sneMeHT No72 Tapuuii?




1) CTOKrojpma

2) I'eccena

3) Konenrarena

4) [Mapmxa

3ananue 4. H4P207 u Ca(OH)2 - 3t0

1) Kucnas cons 1 ocHoBaHue

2) Kucnora u ocHoBHasl coib

3) Kucnora u ocHoBanue

4) KucnotHblil okcH U THIPOKCHT

3amanue 5. Kakoe KBaHTOBOE YHCIIO XapaKTEepPHU3yeT pa3Mep IEKTPOHHOTO obraka)?
1) ['maBHOE N

2) [To6ounoe 1

3) MarautHOoe m

4) CnuHOBOE S

3aganue 6. [IpaBuia TpaMBaifHOrO BaroHa MM IPAaBUIIO TPOJLIEiOyca 3To 0
1) [Mpunnune IMaymu

2) Ipasune Xynna

3) ITpasune KneykoBckoro

4) [IpaBune BypaBunka

3aganue 7. BemecTBaMu ¢ KOBaJICHTHOW NOJISIPHON M KOBAJIEHTHOM HETIOJIIPHOU CBA3BIO SIBJISIOTCSI COOTBETCTBEHHO
1) Xnop u 6pomun Kanus

2) Bopopon u 6pom

3) AnMa3 U KHCIOPOJ

4) Bonma u azot

3ananue 8. Kak usmenutcs ckopocts npsimoii peakuun C + 02 = CO2 , npoTeKaromeil B 3aKpbITOM COCYAE, €CIIH YBETUYUTh
nasieHue B 4 paza?

1) VBenuuurcs B 4 pasza
2) Ymensmmres B 4 pasza
3) YBenuuutcs B 16 pas
4) Ymenbiutes B 16 pas

3aganue 9. Bo CKOIBKO pa3 yBEJIMYUTCS CKOPOCTh PEAKIUHU, €CIH MOBBICUTH Temiepatypy cuctemsl oT 20 °C no 50 °C, npunss
3HAaYEeHUE TEMIEPATypHOro Ko HUIMEeHTa CKOPOCTH PEaKIK PaBHBIM 37

1) B 3 paza
2) B 6 pa3
3) B 9 pa3
4) B 27 pa3

3ananue 10. M3BecTHO, UTO peakiys pa3loKeHHs BEIECTBAa A IPH HarpEBAHUU YCKOPSAETCs B IPUCYTCTBUM BellecTBa B u
3aMeuIIeTcs B MpUCyTcTBrH BemecTBa [1. Kak 0OBsICHITE MEXaHI3M OEHCTBHUS ITHX BEIIECTB.

1) B — xaranu3zaTop
2) JI — xaranuzaTtop
3) A — xatanmuzaTop
4) B — unruburop

3aganue 11. B kakoM HanpaieHHH OyAeT CMEIaThCsl PABHOBECHE TIPH MOBBIIICHHEM AaBJICHHS I 00paTuMoil peakimii: 2NO
+02 [12NO2, -AH ?

1) Bmnpaso

2) Binieso

3) He cmecturcs
4) Beepx

3aganue 12. B kakoM HanpasieHHH OyaeT CMeNaThCs paBHOBECHE IPH TTOBBIIICHUEM TEMIEPaTyphl AT 00paTUMON peaKIiun
2H20 + 02 [1 2H202, -AH?

1) Bmnpaso

2) Bneso

3) Baepx

4) Buuz

3amanue 13. HeoOpaTuMo IpoTeKaeT peakifist HOHHOTO 00OMeHa MEKTy pacTBOPaMHU
1) HutpaTa xansuus U XJI0puaa HaTpuUs

2) Cynbharta Kaaus U THAPOKCHAA KaJUsg

3) Hurpara memu (II) u ruapokcuna HaTpus

4) CepHOl KMCIIOTBI U XJIOpH/Ia MarHus

3aganue 14. YkaxuTe yuciIo KaTHOHOB IPU MOJIHOW Auccouunanuu cynbsdara sxenesa (I11).
1) JBa

2) Tpu

3) [Tare

4) UYetbipe

3amanue 15. B 500 r pacTBopa moBapeHHOH coyn ¢ MaccoBoi goiielt 10% mob6asmm 200 r Boasl. KakoBa MaccoBast 1011 HOBOTO
MOJIy4€HHOI 0 pacTBopa?
1) 7%




2) 12%

3) 15%

4) 5%

3aganue 16. Beranciure, obpasyercs mu ocanok PbCl2 npu cmemmBanuu 0,02 M pactBopa Pb(NO3)2 ¢ paBasiM 06semom 0,02M
pactBopa HCI. I1P mnst conmu xnmopuaa cBuHIa paBHo 2,4*10-4.

1) Oo6pasyeTtcs

2) He obpasyercst

3) PacTBOp nepechlieHHBbIN
4) PactBop HachIleHHBIN

3ananue 17. Temneparypa 3amep3aHus pacTBOpa XJIOpUIa KaJIbIU U TEMIIEpaTypa KUIICHHs pacTBOpa MOBapEHHO con
COOTBETCTBEHHO

1) Huxe 0°C u Huxe 100°C

2) Beime 0°C u Beime 100°C

3) Beie 0°C u Huxe 100°C

4) Hmxe 0°C u Beime 100°C

3amanue 18. CkonbKo cTyrneHei npu aucconnaruu coau VCIS?

1) Opnna

2) Tpu

3) [Tare

4) [ects

3ananue 19. Beruucnuts pH pactBopa comnsiHol kuciotel 0,1 M KOHIIEHTpanuu.
1) 2

2) 12

3) 3

4) 6

3ananue 20. B kakoil uBeT OyzaeT okpalleH Jakmyc npu ruaposuse conu AICI3?
1) KpacHhbrii

2) DHOoNeTOBbIH

3) Cunuit

4) OpanxeBblit

3amanue 21. Cymma KO3 GHUIIMEHTOB B OKUCIUTEIBHO-BOCCTaHOBUTEIbHOM ypaBHeHnn NH3 + O2 [1 NO + H20 paBna
1) 4

2) 15

3) 16

4) 19

3aganue 22. IInacTHHA U3 HUKENS HOTPYKEHA B PacTBOp coiH CynbaTa Meau. Kak n3ameHnTcs Macca ImiIacTHHBL?
1) YMeHbIuTCS

2) YBenmuuutcs
3) He m3menuTtcs
4) W3menurcs

3amganue 23. [apBaHIYECKUH IIEMEHT COCTOHT U3 CepeOpSHHOI IUTACTHHBI, OITYIICHHON B PACTBOP COJIM cepedpa u IIIaTHHOBOM
TUTACTHHBI, OIYIIEHHOH B PacTBOp cepHOif KUCIOTHL. lens 3aMkHyTa. UTO ABNIAETCSA aHOJOM B JaHHOM TaTbBAHHYCECKOM HIIEMEHTEe?

1) Cepebpo
2) [TnaTuna
3) Bonopon
4) Hens

3ananue 24. [Ipu snexTpoau3e BOAHOTo pacTBopa (ocdara Kaiusi ¢ ”HEPTHBIM aHOJIOM Ha KaTOJIE BBIIEISIETCS
1) Bonopon

2) Kucnopon

3) Kanuit

4) Oxcua dochopa

3ananue 25.OMUHKOBaHHOE BEPO OMYIICHO B KOJIO/E ¢ Bojoi. Kakoii HaneT 00pasyercsi, eCiii OKPBITHE HapyIIeHo (CKOJT,
HapanuHa)?

1) rugpokcun sxenesa (I11)

2) THIPOKCHJT ITUHKA

3) LIMHKAT JKeJe3a

4) prKaBYHMHA




6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA,

MMPAKTHUKHN)

6.1. Pekomenayemasi Jintepatypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznatenscTBoO, DNeKTPOHHBIN azpec

JI1.1 | Ky3neunkos O. A. Xumust: yue0. mocodue Bonrorpan: Uzn-

Bo BonrT'ACY,
2016

JI1.2 | ®omuues B. T., Xumus: ma0. MpakTHKYM [JUIs BcexX Bonrorpan: U3n-
Kysneunxos O. A, cnenuanbHocTei 1 Kypeal] B0 Bonr[' TV, 2017
Kynukosa U. A,

Annponosa B. A,
Unuepuna I. B.,
CaBuenko A. B.,
I'yoapeBunul. I1.

J1.3 [®omwuues B. T., 3amaun M ynpakHeHU o o0Iel XUMHUH: yaeo. Bomnrorpan:
Casuenko A. B., MOCOOHE JIUIsl CAMOCTOSTEIBHOM MTOATOTOBKH K BonrI TV, 2019
I'ybapesuu I'. I1., OTUYETHBIM 3aHATUSAM U 3K3aMEHY 10 KypCy XUMHUU
Kynukosa U. A,

Unuepuna I. B.

JI1.4 |Koposun H. B., JlaGopaTopHBIe pabOTHI 10 XUMHUH: y1eb. mocobue | M.: Bercm. mk.,
Munrynuna 2. ., 1998
Peoxosa H. T

JI1.5 |T'munka H. JI. Oo6mas xumust: yaed. mocoodue M.: Unrerpan-

IIpecc, 2009

JI1.6 |Koposun H. B., O6mas xumust. Teopus u 3amaun: yaed.mocodne Canxkr-IlerepOypr: | https://e.lanbook.com/bo
Kynemos H. B. Jlanb, 2020 0k/145839?

category=3863

JI1.7 | ®omuues B. T., COOpHHK 3371249 ¥ YIIPAKHEHUH 10 0OIICH XUMUH: Bonrorpan:

Caguenxo A. B., y4e0. mocobne BonrI TV, 2020
I'ybapeBuu I'. I1.,

Kynukosa U. A.,

Uuuepuna I. B.

JI1.8 |Hapaes B. H., Oo6mas xumust: yaed. mocodue Canxkr-IlerepOypr: | https://e.lanbook.com/bo
Anekcanaposa E. A, Jlanp, 2018 0k/102584?
ITaxomona T. b. category pk=3863#boo

k name
JI1.9 | Ky3Heuukos, IBaHoBa |CHeKTpOCKONNYECKHUE METO/IbI aHAIM3a: METO/,. Bousrorpan: U3n-
ykazaHud K 1a0. pabotam "OmnpenencHue Bo Bonrl'ACY,
IIEJIOYHBIX METAJUIOB METOAOM (hOTOMETPUHU 2005
mwiameHu", "OnpenieneHne HOHOB TPEXBATIEHTHOIO
JKele3a MeToIoM (hOTOKOJIOPUMETPUH" TI0 KypcaM
"Ananut. xumus", "MeTonbl HCClIeT0BaHNS U
KOHTPOJISI CTPOUT. MaTepHalioB" 1o
criermaneHOCTSIM M30C, IICK

JI1.10 | Ky3neunkos, Kowmmnexconomerpus. Onpenenenre MOHOB Bonrorpan: U3n-

Uuuepuna MarHus: MeTOA. yKa3aHus Kk j1ab. pabore mo Bo Bonrl'ACY,

nucruruinie "AHanut. Xxumus" [ 2011
cnermmaneHocTer U30C, 30C06, IICK]

JI1.11 | Ky3zueunxos O. A. [ToTenunomeTpuyeckoe TUTpOBaHUE: METOA. yKa3. | Bonrorpan: U3n-

Kk 11a6. paboram «Onpenenenue pH u menousoctu
HPHUPOHOI BOABI METOIOM
MOTEHIIHOMETPHYESCKOTO THTPOBAHUSD),
«Omnpenenenne pochaToB MeToTOM
HNOTEHIMOMETPHYECKOT0 THTPOBAHHSD)

Bo BonrTACY,
2015

6.2. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOI ceTu "MHTepHeT"

31 | OCuXKKX 08.05.01 Xumus 1cem O_H Uuuepuna https://eos2.vstu.ru/course/view.php?id=18153

6.3 Tlepeuenb NPOrpaMMHOro odecrneyeHust

6.3.1.1

CZ0 "Moodle"

6.3.1.2

Windows

6.3.1.3

Adobe Acrobat Reader DC




6.3.1.4 | LibreOffice

6.4 Ilepeuenb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM U 3JIEKTPOHHBIX O0uOInoTedHbIX cucTeM (ABC)

6.3.2.1 | Jlerennapusie kauru ObC "FOpait"

6.3.2.2 | DnekTpoHHast uHpOpMaLIMOHHAs 00pa30BaTeNbHAS Cpella YHUBEPCUTETA

6.3.2.3 | Onekrponnslii karanor UL MAuC

6.3.2.4 | Onexrponnsrit katanor UBI[ BoarI TY

6.3.2.5 | Vausepcuterckas nadopmarmonnas cucrema (YUC Poccus)

6.3.2.6 | ObC "Book.ru"

6.3.2.7 | OBC "Jlanp"

6.3.2.8 | bubnnoreka (HTB)

7. MATEPHAJIBHO-TEXHUHYECKOE OBECIHHEYEHHME JUCIUITIJINHBI (MO YJIA,
INPAKTUKH) /OOPYIOBAHUE

7.1 | MynsTumeuiiHass ayAuTOpUst JUIsI TPOBEACHUS 3aHATHI JIEKIMOHHOTO THIA, MPAKTHYECKUX 3aHITUN, TPYMIOBBIX U
WMHANBUAYaJBHBIX KOHCYJABTAIIMN, TEKYIIETO KOHTPOJIS U POMEXKYTOUHOH aTrTecTanuu (yaeOHas gocka, yueOHas mebens,
HHTEpaKTUBHAs TPHOyHA, IPOEKTOP).

7.2 | Cneunanu3upoBaHHas yueOHas XUMHU4ecKas J1adopaTopus Ul IPoBeleHHs 1a00paTOpHBIX 3aHATHH (yueOHast MeOerb,
XUMHUYECKUE PEaKTHBEI, [10CY/a, TPUOOPEI).

7.3 | Ayautopus Uit cCaMOCTOSTENbHOM paboThl o0ydatomuxcst (yueOHast MeOeib, KOMITBIOTEPHAS TEXHUKA C BO3MOXKHOCTHIO
moKITFoUeHus K cetn MHTepHeT M 00ecnedenneM nocryna B DVIOC yHuBepcuTeTa (YUTATBHBIN 3271 HH(OPMAIHOHHO-
OMOIHOTEYHOTO IEHTPA).

8. METOANYECKUE YKA3AHUWSA IJI51 OBYYAIOIIIUXCSA ITIO OCBOEHUIO JTUCHUITIJIMHBI (MOAYJIA,
INPAKTUKHN)

Opranusanust 00pa3oBaTENIbHOTO MPOLECca 110 JaHHON JUCIUILIMHE PerlaMeHTHpYeTCsl y4eOHBIM TUIAHOM U pacliCcaHueM
y4eOHbIX 3aHATHH. [Ipn popMupoBaHNH CBOEH MHIMBHUYaIbHONH 00pa30BaTeIbHOM TPAEKTOPHH 00yJarOIINiCs NMEET IPaBo Ha
nepe3ayeT TUCIUILIIHEI (TIlepeaTTecTaliy ee YacTH), €CIIH OHa OBLIa OCBOCHA B IPOIECcCe MPEANISCTBYIONIEr0 00yIeHHS.
ITepe3auér (mepearTecTalyiy €€ YacTH)OCBOOOKAAET 00yJaOIerocs 0T HEOOXOAUMOCTH MOBTOPHOTO OCBOCHUS TUCIIUILIHHBI
(TIOJTHOCTBIO MJIM YaCTUYHO).

VYueOHBIH polece IpH MpenoaBaHuH Kypca OCHOBBIBASTCS Ha MCIOIBE30BAaHUHN TPAIUIIMOHHBIX, HHHOBAIIMOHHEIX U
MH()OPMAIMOHHEIX 00pa30BaTENbHBIX TeXHONOTHI. TpagunuHoHHEIE 00pa30BaTENbHBIE TEXHOIOTHH IPEICTABICHBI JIEKIUIMH,
71a00paTOPHBIMU U NPAKTUUECKUMU 3aHATUSIMU. FIHHOBalMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIIOIb3YIOTCS B BUJIE LIMPOKOTO
NPUMECHEHUS aKTUBHBIX 1 HHTEPAKTUBHBIX (popM mpoBenenus 3austiil. MHopMannoHHble 00pa3oBaTeIbHbIC TEXHOJIOITHI
peann3yroTcs MyTeM aKTHBU3aIlii CaMOCTOATEILHON pabOoTHI CTYICHTOB B 3JIEKTPOHHOH HHPOPMaNOHHOM 00pa3oBaTeIbHOM
cperne.

JIeKIIMOHHBIN Kypc NPEAIoNaracT CHCTEMaTH3MPOBAHHOE H3JI0XKEHHE OCHOBHBIX BOIIPOCOB yueOHOro 1u1ana. Ha nepBoit neximun
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEHTyeMOH JINTepaType U IEKTPOHHBIX HCTOYHHKAX MH(OPMAIIHH T10 JUCIUIUIHHE, C
yKazaHHeM, kKakoi yueOHHK (yueOHoe mocobue) sBiseTcs: 0a30BbIM.

[pakTnueckue 3aHATHS MPEACTABISIOT COOO0M IETATN3ALHIO JIEKIIMOHHOTO TEOPETHIECKOT0 MaTepraa, MpOBOSTCS B LEISIX
3aKpeIUIeHHs Kypca M OXBaThIBAIOT OCHOBHBIE Pa3/IeiIbl IUCIUIIIINHEIL.

OcHOBHOH (opMO¥i TPOBEICHNUS MPAKTHUESCKUX 3aHATHH SBISIETCS PeIleHre KOHKPETHBIX 3a/1a4, aHAJIOTHIHBIE KOTOPEIM, OyIyT
BBITIOJIHATH CTYACHTHI Ha Ta0OpaTOPHBIX paboTax.

JlaGopartopHble pabOTHI NPEIIOIaraloT BHITOIHEHNE U OTUET 3a/IaHUH 110 TeMaM, PACCMOTPEHHBIM Ha JIEKIIMOHHBIX 1
3aKpEIUICHHBIX Ha MPAaKTHYSCKUX 3aHATHAX. KakoMy 1ab0paTopHOMY 3aHATHIO MIPEIIECTBYET CAMOCTOSITENIBHAS ITOTOTOBKA
CTY[CHTA, BKJIIOYAIOIIAs: 03HAKOMIICHHE C COJCPIKaHNEM J1ab0paTOpHOI pabOoTHI IT0 METOIMYECKAM YKa3aHHAM; IPOpaboTKy
TEOPETUYECKON YaCTH I10 JICKIMOHHOMY MaTepHally i y4eOHHKaM, PeKOMEHJIOBAHHBIM B METOIMUECKUX YKa3aHHSX;
CamocTosiTenbHast paboTa CTYJICHTOB BKJIIOUAET N3yYCHUE 3aKOHCIIEKTHPOBAHHOTO Ha JICKIIMOHHBIX 3aHATHIX MaTepHuaia,
JIOTIOJTHEHHE €T0 C YUeTOM PEKOMEH/IOBAaHHOM 110 JAHHOH TeMe JINTEePaTypHhl, CAMOCTOSATEIBHYIO ITOJTOTOBKY K JJaOOPaTOPHBIM
paboTaM, caMOCTOSITENIFHOE BBITIOJTHEHHE U 0(OpMIICHHE 3aJaHUIl KOHTPOIBHON pabOThI, aHAJIOTHYHBIX BBITOTHEHHBIM Ha
3aHATHAX.

B Tedenme cemecTpa UL CTYACHTOB ITPOBOASATCS TPYIIIOBBIC TEKYIIHE KOHCYIBTAINH IT0 YIeOHOH TUCIUITIHHE, a TaKKe
KOHCYJIBTAIHS TIepel] 9K3aMEHOM.

Metonudeckie peKOMEH AU 110 00Y4YEHHUIO JHI] ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbSI M HHBAIIUJIOB
[Mpodeccopcko-neaarorndeckuii COCTaB 3HAKOMHTCS ¢ TICHXOJIOTO-(DU3NOJIOTHUECKUMH 0COOEHHOCTSIMUA 00YJaIOIINXCSl MHBAIH OB
U JIUI{ C OTPaHWYEHHBIMU BO3MOXKHOCTSIMU 310p0Bbs (OB3), MHINBHUIyalbHBIMU IIPOTPAMMaMH peaOUINTALUN HHBATUAOB (IpH
Hainuuu). [Ipy He0OXO0JUMOCTH OCYIIECTBIACTCS JOMOIHUTEIIBHAS TTOIEPIKKA [IPEII0JaBaHUs THIOTOPAMH, IICHXOJI0TaMH,
COITMAIBHBIMA paOOTHHKAMH, TPOIICAITHMH MTOJTOTOBKY aCCHCTCHTaMHU.

B cootBercTBHE ¢ MeTOAMYECKUMH peKoMeHaanusIMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B kypce
HPE/II0JIaraeTcsi NCIIONB30BaTh COLMAIBHO-aKTUBHBIE U Pe(IICKCUBHBIC METOABI 00Y4EHHMS, TEXHOJIOTUH COLIMOKYIIETYPHOU
peabuIMTalUH C IIEIbI0 OKA3aHUsI IIOMOIIN B YCTAHOBJICHUH TTOJTHOLICHHBIX MEXIMYHOCTHBIX OTHOILEHHUH C IPYTUMHU CTYJCHTaMH,
CO371aHUH KOM(OPTHOTO IICHXOJIOTHYECKOT0 KIIMMaTa B CTyJeH4ecKkoi rpymme. [Tondop n pa3zpadoTka yaeOHBIX MaTepHalioB
MPOU3BOIATCS C YUETOM MPEIOCTABICHUS MaTepuaa B pa3IndHbIX (popMax: ayIuaIbHOI, BU3yalbHOH, C HCTIOIB30BAHUEM
CIICIMATIBHBIX TEXHUYECKHUX CPEICTB U MH(POPMAIIMOHHBIX CHCTEM.




OcBoenne aucuuruHe! TuiamMu ¢ OB3 ocymecTBiseTcst ¢ HCIONIB30BaHUEM CPENCTB 00yUIEeHHS OOIIETO U CIIeUATBHOTO
Ha3Ha4yeHUs (IEPCOHAIBHOTO M KOJIEKTHBHOTO HCIIOIb30BaHus ). MaTepHualbHO-TEXHHYECKOe 00eCIIeYeHNE IPEeyCMaTpHBAET
npHucTiocoOIIeHrne ayauTopuii K Hykaam ur ¢ OB3 (mpn HeoOXoxumocTH).

@Dopma MPOBEACHHS aTTECTAUH IS CTYICHTOB-HHBAINIOB YCTAHABINBACTCS C YIETOM HHANBHIYaIbHBIX ICHXO(QH3NISCKIX
ocobenHoctei. st ctynentoB ¢ OB3 mpenycmarpuBaeTcs JOCTymHas popMa Npea0CTaBICHHUS 3a1aHIi OLIEHOYHBIX CPENICTB.
CryneHTaM ¢ MHBAJIMJHOCTBIO YBEIIMUYNBACTCS BpEeMs Ha ITOJIrOTOBKY OTBETOB HAa KOHTPOJIBHBIE BONIPOCH!. Il TAKMX CTYACHTOB
IpeTycMaTpUBaeTCs JOCTYIHAS (popMa IMperoCTaBICHIS OTBETOB Ha 3aJaHMHA.

IIpu HEOOXOANMOCTH [T OOYUAIOIIUXCS ¢ HHBAIHIHOCTBIO MPOLIEAYPa OL[EHUBAHUS PE3yNbTaTOB 00YIEHHS MOXKET IPOBOIUTHCS B
HECKOJIBKO 3TaIoB.




