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OO01mmast TpyI0eMKOCTh 33ET
Yacos 1o yueGHOMY IJIaHy 108 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCIIE: 3ayeTsl 1
ayUTOPHbIE 3aHATH 34
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Pacnpez[eneﬂne YacoB JUCHUIIJIHHBI 110 CEMECTPpaM

Cemectp 1(L1)
(<Kypc>.<Cemectp Ha Kypce>) Htoro
Henens 15 5/6
Bup 3anaruit v PII vi PII

Jlexruu 16 16 16 16
JlabopaTopHsbie 18 18 18 18
Koncynbranum (s cTyaeHTa) 0,8 0,8 0,8 0,8
KoHTpons camocTosTensHON paboThI TIPH 0,15 (0,15 |0,15 [0,15
MPOBEACHHH aTTECTALUI
Hroro ayx. 34 34 34 34
KonraktHas paborta 34,95 | 34,95 | 34,95 | 34,95
Cam. pabota 642 642 (642 |64,2
Yacel Ha KOHTPOJIb 8,85 8,85 |8,85 8,85
Htoro 108 108 108 108
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Buzuposanue PIIJI s ncnosiHeHns: B 0UepetHOM y4e0HOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2025-2026 yueOHOM oy Ha 3aceaHnu Kadeapsl
Kadeapa GHOJOTHE H XHMHH
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kadenpa 0MOI0TUHM M XUMHH

[Ipotokom or 2026r. Ne
3aB. xatenpoii [TlonsankoBa Enena HukonaeBHa

Buzuposanmue PIIJ] ans ucnoiHeHust B ouepeHoM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucnoHeHus B 2027-2028 yuyeOHOM roay Ha 3aceIaHnu Kadeapel
Kadeapa 6M0JIOTUM M XUMUH

[Ipotokom ot 2027r. Ne
3aB. kadenpoii [TonsaukoBa Enena Hukonaepna

Busuposanmue PIIJ] ans ucnosiHeHus B 0UepeiHOM y4e0HOM roay

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2028-2029 yyeGHOM oAy Ha 3aceIaHnu Kaheaphl
Kadeapa 6M0JIOTHH M XUMUH

IIpotokom or 2028 r. Ne
3aB. kadenpoit [Tonsnukosa Enena Hukonaesna



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | Leau: llens mpemomaBaHUS Kypca «XHMHS» COCTOMT B ()OPMHPOBAHMM 3HAHWH O B3aMMOCBS3H (PH3NYECKUX U
XMMHUYECKHX IIPOIIECCOB B €CTECTBEHHO-HAYYHOH KapTHHE MHUpA.

1.2 | 3a0auu: - chopMupoBaTE OCHOBHBIC IMOHATHS U NPEICTABICHHUS O BaKHEHUIINX (QU3HMKO-XUMUYECKHX Ipoleccax,
3aKOHOMEPHOCTSIX U NPHHIIMIAX;

- IOMOYb OCMBICIIUTD MEXaHU3M BIUSHUS (HH3NKO-XHMHUYECKUX IIPOLECCOB;

- OKa3aTh IOMOIIb CTYAEHTAaM B BBIOOpE TEOPETHYECKHX M IKCIEPUMEHTAIBHBIX MOAXOJO0B, KOTOpbIe HanOoJiee ITO0JIHO
OTBEYAIOT 3allpocaM U MOTpeOHOCTAM Oymymied CrennatbHOCTH;

- CO34aTh YCJIOBUA IJIA OBJIAJACHHUA MPAKTUYCCKUMU YMCHUSAMHU W HAaBBIKAMH IIPU BBIITOJIHCHUHN OKCIIEPUMCHTAJIBHBIX
pabor;

- HAYy4YUTb CTYACHTOB HaGJ’IIO[laTb, BBIABJIATL U OLICHUBATH PE3YyIbTAThbL CBOCH pa60T51;

- obecrieunTh (POPMUPOBAHKE Y CTYACHTOB YMEHHH M HaBBIKOB OCYIIECTBICHHs y4eOHO-IIO3HABaTEIbHOU U
npodeccHOHANBEHON JeITeTFHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

ukn (paznen) OOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOIM MOATOTOBKE 00y4aIOLIerocs:

2.1.1 | T'eomorus

2.1.2 | Marematuka

2.1.3 | buonorus

2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPbIX OCBOEHUE TAHHOH TUCHUILUINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeaLiecTByoLee:

2.2.1 | I'mpponorus

2.2.2 | Teodpusuka

2.2.3 | OCHOBBI TPOMBIIIJICHHON 9KOJIOTHH

2.2.4 | Oxonornueckas 6€30MacHOCTb

3. KOMIIETEHLIMHA OBYYAIOLETOCSl, ©°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCLMILINHBI
(MOZY.JIS)

OIIK-1: CnocoGeH npuMeHsSITh 6a30Bble 3HAHUS QyHIAMEHTAJbHBIX Pa3le/0B HayK 0 3emJie, eCTeCTBEHHO-HAy4YHOI0 1
MATEeMATHYECKOI'0 LIMKJIOB NIPH PelIeHUH 33124 B 00J1aCTH 3KO0JOTHH U IIPHPOAONO/Ib30BAHUS

HNJ-1.0IIK-1: 3naer 6a30Bble 3HAHUS (YHIAMEHTAJIbHBIX Pa3/1eJIOB HAYK 0 3eMJle, eCTeCTBEHHO-HAYYHOTO U
MaTEMATHYeCKOr0 IMKJI0B

Hmeet Oa30BbIe 3HAHUS B 00JACTH €CTECTBEHHBIX HayK B HCO6XO)II/IM JJIsL HpO(I)eCCHOHaJ'IBHOﬁ JACATCIBHOCTH o0beme

H-2.0IIK-1: YMeeT NpUMEHSITH TeOpeTHYECKHE 3HAHUSI IPH BHINOJTHEHUH PAGOT IK0JIOTHYecKoii HANPAaBJIEHHOCTH

Vmeer IIPUMCHATH 3HAHUA B 00J1aCTH XUMUYECKHUX HayK, IIPU BBIITOJTHCHUUN pa60T reorpa(bﬂqecxofxi HaIpaBJICHHOCTHU

HN-3.0IIK-1: BeinosHsieT pa6oThI B 00,1aCTH IKOJOTHH ¥ IPUPOI0NOIb30BAHUS

Brnaneer MeTomamMu poBeACHUS XUMHIECKOTO KCIIEPHMEHTA TPH BEITOJTHEHUH paboT reorpaduieckoil HalmpaBIeHHOCTH

OIIK-3: Cnioco0eH mnpuMeHSITh 0a30BbIe METO/IbI IKOJOTHYECKUX UCCIIETOBAHM IS peleHust 3a1a4 npo¢ecCHOHAIbHOI
JeATeTLHOCTH

HNJ-1.0IIK-3: 3HaeT MeTOABI IKOJOTHYECKHX HCCIET0BAHMIT

HNmeer TMPEACTABICHNUC O IPUMEHCHNU XUMUICCKUX METOAOB UCCIICTOBAHUSA OKOJIOTUICCKUX npo6neM

HN-2.0IIK-3: YMeeT npuMeHATH 0230BbIe MEeTOAbI MPH NMPOBEIEHHH IKOJOTHYECKUX HCCIeT0OBAHUMN

Vmeer MIPUMECHATh XUMUYECKNE METOABI UCCIICAOBAHUS DKOJIOTUICCKUX HpOGJ’ICM

HN-3.0I1K-3: IIpumeHnsieT MeTOAbI HCCIeI0OBAHUN /I pellleHHs 33124 NPodeccuoHATbHOI 1esITeIbHOCTH

Brnageet nabopaTOpHBIMU METOIAMH XMMUKO-IKOJIOTUIECKUX UCCIIETOBAHNI




4. CTPYKTYPA U COAEPKAHUE JUCOUAILIMHBI (MOIYJIST)

Koxn HaumenoBanue pasejos u Tem /Bua | Cemectp / | Yacos | Kommneren- | Jluteparypa | Hute | IIpumeuanue
3aHATHSA 3ansaTus/ Kvype M pPaKT.
Pazgen 1. exuuu
1.1 OcHoBelI 00111€eH XuMmuH /JIex/ 1 4 MJI-1.0I1K- J1.1 0
1 JI1.2J12.1
2.2
1.2 OcHoBBI puznaeckoit xumu /Jlex/ 1 2 NA-1.0I0K- J.1 0
1 J1.2J12.1
2.2
1.3 OCHOBBI aHAJTUTHYECKON XuMuH /JIek/ 1 4 NJI-1.0I1K- JI1.1 0
1 JI1.2J12.1
2.2
1.4 XUMHAYECKUH aHATTN3 OKPYKAIOIIEH 1 6 NJ-1.0I1K- JI.1 0
cpenpt /Jex/ 1 JI1.2J12.1
2.2
Pasgen 2. 1abopaTopHbie padoThl
2.1 OcHoBbl 001meit xumuu /J1ab/ 1 4 nJa-1.0I01K- J1.1 0 onpoc
1 UJ- JI1.2J12.1 BBIIIOJIHEHHE
2.0I1K-1 2.2 nabopaTopHOit
nAa-3.0I0K- paboTsI
1 pelenue 3amad
2.2 OcHoBbI puzndeckoit xumuu /J1a6/ 1 2 NA-1.0I0K- J1.1 0 ompoc
1 - JI1.2J12.1 BBIITOJTHCHHE
2.0IIK-1 2.2 nabopaTopHOH
na-3.0IK- paboTsl
1 pelieHue 3a1a4
23 OcHOBBI aHaNUTHYCCKOM XuMuu /J1ad/ 1 8 na-1.0IK- J1.1 0 orpoc
1 N1- JI1.2J12.1 BBITTOJTHCHUE
2.0IK-1 2.2 nabopaTopHOit
NA-3.0I0K- paboThl
1 peleHue
2.4 XUMHUYECKUI aHAJIN3 OKPYXKAIOLIEH 1 4 NJ-1.0I1K- J1.1 0 ornpoc
cpenst /J1ab/ 1 UM- JI1.2J12.1 BBITIOJTHEHHE
2.0IIK-1 2.2 nabopaTopHoit
NJ-3.0I1K- paboThI
1 pelenue
Paspen 3. camocrosiTeibHast padora
3.1 OcHoBsl 00l xumun /Cp/ 1 16 nJa-1.0I0K- J.1 0
1 - J1.2J12.1
2.0IIK-1 2.2
NJ-3.0I1K-
1
3.2 OcHoBbl puznueckoii xumun /Cp/ 1 16 NA-1.0I0K- J.1 0
1 Ud- J1.2J12.1
2.0IIK-1 2.2
WA-3.0I0K-
1
33 OcHoBBbI aHanuTH4YecKoi xumuu /Cp/ 1 16 NJ-1.0I0K- JI1.1 0
1 UJ- J1.2J12.1
2.0I0K-1 2.2
NA-3.0I0K-
1
34 XUMAYECKUH aHATTN3 OKPYKaIOIIEH 1 16,2 | UO-1.0IIK- J.1 0
cpenst /Cp/ 1 UJ- JI1.2J12.1
2.0IK-1 2.2
na-3.0IK-

1

Paznen 4. KoncyabTanuu




4.1 Koncynpranus no auctuminae /Kouc/ 1 0,8 NJ-1.0I0K- JI1.1 0
1 UJ1- JI1.2J12.1
2.0IIK-1 J12.2
NJ-3.0I0K-
1 UJI-
1.0I1K-3
NJ-2.0I1K-
3U1-
3.0I1K-3

Pazpen 5. Ilpomexyrounasi arrectanus
(3auér)

5.1 INonroroska x 3auéry /3auét/ 1 8,85 | NJ-1.0IIK- J1.1 0
1 1UA- JI1.2J12.1
2.0IIK-1 2.2
NJ-3.0IIK-
1 1UA-
1.0IIK-3
N-2.0I1K-
3Un1-
3.0I1K-3

5.2 Konraktnas pabora /KCPATT/ 1 0,15 | NUO-1.0IIK- J1.1 0
1 UJ- J1.2J12.1
2.0IIK-1 2.2
na-3.0IK-
1 UJ-
1.0I1K-3
na-2.0IK-
3UA-
3.0I1K-3

5. ®OHJ] OHEHOYHbBIX CPEJICTB

5.1. ITosicHuTeILHAA 3alMCKA

1. Haznauenne (oHma orieHOUHBIX cpeacTB. OIEHOYHBIE CPEICTBA IPEAHA3HAYCHBI AT KOHTPOJIS U OIIEHKH 00pa30BaTeIbHBIX
JOCTHXKEHHH 00yJaromuxcsi, OCBOUBIINX IIPOrpaMMy JUCIUILINHBL.

2. ®oHJ| OLICHOYHBIX CPEJICTB BKJIIOUACT KOHTPOJIBHBIE MAaTEPHAIbI A1 IIPOBEACHHS TEKYIIEro KOHTPOJIS B popMe BOIIPOCOB K
3a4eTy U TECTOB.

5.2. OueHo4HbIE CPeACTBA IS TEKYIero KOHTPOJIs

TECT 1o ypoBHIO TOTOBHOCTH M3y4€HHS JUCIIUILTUHBI « XUMUS
BapuaHt 1
Hanwummre GopMyssl CIIeAYIONMX KUCIIOT:

1. OpOMOBOJIOPOTHAS 4. mupodocdopHas

2. XJIOpHUCTas 5. alrOMUHMEBAs

3. 1aBejieBast 6. poJIaHOBOAOPOIHAS

Hanwummre popmyns coneit

1. HUTPHUT HATPUS 4. runpoxapOOHAT KaJIBIHS
2. Opomu Meau 5. mepxJyopar >xene3a (I1)
3. noaun cepedpa 6. amerat aMMOHHUSA

1.ITpn HarpeBaHNH BelIeCcTBa B MPOOHPKE HEOOXOIMMO:

a) IporpeTs MPoOUPKY MO Beeil JIIHHE, 3aTeM HarpeBaTh HIKHIOO 9acTh MPOOHPKH;
0) HarpeBaTh JIHO MPOOUPKHU;

B) OTBEpCTHE MPOOMPKH HAIIPABIATE Ha ceOs.

2. Haubombmas TeMneparypa IIIaMeHH CITUPTOBKHU JJOCTUTACTCS:

a) B BEpXHEH YacTH INIAMEHH;

0) B cpeiHel YacTH IIIaMEHH;

B) B HIDKHEH 9acTH IJIAMCHH.

3.IIpu BeIsICHEHHH 3amiaxa BEIIeCTBa B MPOOUPKE CIEIyeT:

a) HaKJIOHUTBCS HAJl TPOOMPKOH M BIOXHYTH ITOJIHOMN IPYJIbIO;

0) coenath NETKUE IBIKEHHS JIaOHBIO PYKH OT OTBEPCTHS MTPOOHPKH K HOCY;

B) MOJHECTHU NMPOOUPKY OIM3KO K JIHILY.

4.UT00bI MOMECTUTH KPUCTAIUIMYECKOE BELIECTBO U3 OAHKU B MPOOHPKY CIEAYET:
a) B3SITh BEILIECTBO PyKaMH;




6) Bocmionbp30BaThCs (papdopoBoit MM MITACTMACCOBOM JI0XKEUKOIf;
B) HACBHINATh Yepe3 Kpail OaHKu.
5.I1pu pa30aBIeHUH CEPHOM KHUCIOTHI BOIOH HEOOXOIMMO:
a) IPUINBATH KUCIIOTY B BOAY;
0) mpuiIKMBaThH BOAY B KUCIIOTY;
B) OJTHOBPEMEHHO HAJIUBATh B COCY]l KMCIOTY H BOJY.
6.Ecnm xucnoTa iy ménoys mornana Ha pyKH WIN 0Ky, TO HEOOXOIUMO:
a) OBICTPO BHITEPETH MOJIOTEHIIEM;
0) CMBITh OOJIBIIMM KOJIMYECTBOM IIPOTOYHOM BOIbI;
B) MOZOXKIATh ITOKA BEICOXHET.
7.I1pu npoBeICHUHN OITBITOB HEOOXOIUMO TTOTB30BaThCS:
a) YUCTHIMU MOKPBIMH ITPOOHPKaMH;
0) YUCTHIMU CYXMMH MPOOHPKAMU;
B) TPSI3HBIMH TIPOOHPKAMIL.
8.3axuraTh CIUPTOBKY CIEIYET:
a) C MOMOIIBIO CIUYEK;
0) C TOMOIIIBIO IPYTrOH TOPSIIEH CIIHPTOBKH.
9.YT00OBI NOTaCHUTH IJIAMS CIIPTOBKH CIICTYeT:
a) 3ayTh IIaMs;
0) 3a1MTh TIaMsI BOIOM;
B) HAKPBITh IUTAMsI KOJITAYKOM CITHPTOBKH.
TeKyLUH KOHTPOJIb |
1. YkaxkuTe KOHIEHTPALUIO caxapa B pacTBOPE, KOTOPHIit 00pasyercs npu pactBopernu 50 r caxapa B 200 T BoIbI.
2. Cmenramm 400 M1 0,8 M pactBop cepHoit kucinoTsl 1 100 mit 42% pacTBop cepHO# KucIoTs (TutoTHOCTE = 1,324 1/cMm3). Kakas
OyaeT MoJsipHast KOHIICHTPAIHS IIOJ[ydeHHOTO PacTBOpa
3. TombKO CUIBHBIE ANEKTPOIUTHI IEPEUUCIICHBI B PAAY:
a) KOH, HNO3, H2504 ;
6) H2S, H2S03, H2504;
B) MgCl12, CH3COOH, NaOH;
r) H2S, CH3COOH, H2S03.
4.. B cootBeTcTBHH C Teopuel JIpforca KnuciioTa 3T0:
a) JOHOP NPOTOHA;
0) akuenTop nNpoToHa;
B) ZIOHOP 3JIEKTPOHHOMU Mapsbl;
T) aKIENTOpP 3IEKTPOHHOH Mapsl;
) BIEKTPOJIUT, AUCCOLMUPYIOUIHIA ¢ oOpa3zoBanuem H+.
5. [IpoBOANT 3AEKTPUUECKUN TOK:
a) CKMIKEHHBIN XJIOPOBOAOPO/T;
0) AMCTUILTMPOBAaHHAS BOJIA;
B) PacTBOP XJIOPOBOJOPOJA;
T) pacTBOp caxapa.
WUTOTOBBIN KOHTPOIIb
WHCTpyKIUS 1715 CTYICHTOB:
Tect coctout u3 yacteit A u B. Ha ero Bemonnenue orBogurcst 120 MuHyT. 3afaHus peKOMEHIYETCs BBIMOIHATH MO
TOPSIKY, HE IPOITyCKast HM OJJHOTO, JTayke camoro JIErkoro. Eciu 3ama-Hue He ynaéres BRITOTHUTE Cpa3y, HeperanTe K
crenyromeMy. Ecim octaneTcst Bpemsi, BEpHUTECH K NTPOITYIIEHHBIM 33IaHHSM.
YACTDb A
K kxaxpoMy 3afaHHIO JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX OJHMH BepHBINA. Beibepute BepHbIl, o Bamemy MHeHuIo,
oTBeT. B GiaHKe OTBETOB IO HOMEPOM 3aTaHHs OCTaBbTE KPECTHK (X) B KJIICTOUKE, HOMEP KOTOPHIH paBeH HOMEpPY BEIOPaHHOTO
Bamu orsera.
. K mpocTeiM BemecTBaM OTHOCHTCS
rpadut 0. BO3myX B. KapOuj I. MaJlaxuT Jl. aHTUIPH]T
. YKaXWUTe KUCIOTHBIE OKCHIBIL:
. N20 6. NO B. Na20 r. NO2 g. N205
. KakoBa creneHnb okucieHus Xjaopa B XJIOPUCTOH KHCIOTE :
+1 6. +2 B +3 1. +4 g 45
. Cymma xoaddurireHToB B ypaBHeHHu peakuun MgO + P205 [1 Mg3(P04)2
2 0. 3 B. 4 r. 5 a. 6
5.9nektponHas koHduryparms 152 2s2 2p6 3s2 3p6 452 COOTBETCTBYET aTOMY :
a. Mg 06 K B Ca r Sr
6. Macca HuTpaTa HaTpus B rpaMMax , B kotopyto no6asuiu 200 r. pactsopa 10 [, miast mpurotos-nenust 20 [ pacTBopa
COCTaBJISIET !
a. 20 6. 25 B. 45 r. 50
7. Ilpu pacTBOpeHUH B BOJE ameTara HaTpusa peakuust Cpensl Oymer:
a.pH<7 6.pH=7 B. pH > 7
8. Bo CKOJIBbKO pa3 yBEIMUUTCSA CKOPOCTh XUMHUYECKOHN peakiuy Ipu yBeauueHuu temmnepatypsl ¢ 200 C no 500 C, ecau
TeMITePaTypPHBIH KO UITHEHT paBeH 3:
a. 3 6. 9 B 12 1. 27

B AR WP P —




9. B kaKkyto CTOpOHY CMECTUTCS PaBHOBECHE TPH YBENUICHUU JIABICHUS
2 HBr (r)<-> H2(r) + Br2 (r)

a. HE CMECTUTCS 0. BIIPaBO B. BJIEBO

10. Terutora obpaszosanus ( k/x/Moins ) peaknuu paBHa: 2Mg + CO2=2Mg0 + C
a. - 809,6 6. -680,9 B. -440,1

11. HaumeHsbIIe# MOJISIpHON Maccoii obyaaaet : kapOOHAT

a. koOaybTa 0. KaJIbIHs B. Mar"us . Maprasma

12. TIpu kakoil KOHIIEHTpauK ( MOJIB/J ) paCTBOpPa CTENEHb AUCCOLUAIIH
ykcycHou kuciotel paBHa 0.2 ( Ko 1.75 10-5):
a. 9.35 10-2 6. 3.9 10-4 B. 4.37 10-4
13. pH pactBopa , B koTOpoM KoHIeHTpanus H+ pasra 4.6 10-3: monb/1
a. 346 6. 436 B. 354 1. 234
14. Beraucnute sHepruto ['m66ca B peakiun B203 +3 Mg =3 MgO +2 B
Onpepenute HANPaBICHUE PEAKIIH MPU CTAHAAPTHBIX YCIOBHUSX

a. G>0 6. G<0

15. Hucno HelitpoHoB B sizpe aroma 3 1P paBHO
a. 15 6. 16 B. 31 r. 46
YACTb B

1. Hanumure ypaBHEHUs] peakUuil ruaposinza
. XJIOpHIa aMMOHHUS,
. IepMaHraHaTa JINTHSA,
. mepxopara xene3a (II)
. [lopoepure ko3 purrents 8 OBP
. Cr2(S04)3 + KOH + H202 = K2CrO4 + K2S04 + H20
.P+HNO3 + H20 = H3PO4 +NO
. Ompeniente YMCII0 SHEPreTHYECKUX YPOBHEH M HAIMIIUTE JJICKTPOHHBIE (OPMYJIBI HIIEMEHTOB C MOPSAAKOBBIMH HOMepaMu: 12,
32,40, 59

W N = W —

Kputepnii ouenku

«3a4TEHOY, MOBBILICHHBII ypoBeHb BhimonHeHo 75% u Oonee 3ananuii. CTYIEHT IEMOHCTPUPYET 3HAHUE TEOPUH U MOJTy4CHHBIC
3HaHMS IPUMEHSET Ha IPAaKTHKE.

«3aUTEHOY, TIOPOTOBEIH ypoBeHb 60-74% BrmonneHo 6onee 8 3amanuii. CTyIeHT NIEMOHCTPUPYET 3HAHUE TEOPHH U TTOTyICHHBIS
3HaHUs MPUMEHSET Ha MPAaKTHKEe, OJHAKO B paboTe JOMyLIeHbI OINOKH, TUO0 OJJHO-/1BA 3a/1aHUsI BBINOIHEHBI HE TIOJTHOCTHIO.
«HE 3a4TEHOY», YPOBEeHb He chopmupoBaH Brimonneno menee 60 % 3amaHuil BEPHO, FIIH BHIIIOIHEHO 7 3aJaHUM, HO B KOXKIOM
JIOTTYIIEHBI OITHOKH.

Jlaboparophas padora Ne 1

“CMelieHue XMMUYECKOTO paBHOBECHS ™

OnpiT 1. BnusiHue KOHLIEHTpAIMK BEIECTB HA XUMUYECKOE paBHOBECHE (TIOIyMHUKPOMETON).

B 1aHHOM OITBITE U3YYAIOT OOPATUMYIO PEAKIHIO B3aMMOJICHCTBHUS TPH XJIOPHIA XKeJle3a C THOLMOHATOM aMMOHUS. TpUTHOIMOHAT
xkene3a Fe(NCS)3 npumaer pacTBopy KpacHyIO OKpacky. [1o N3MEHEHNI0 HHTEHCHBHOCTH OKPACKH MOYKHO CYITUTh 00 M3MEHEHUH
koHuenrpamu Fe(NCS)3, T.e. 0 cMemeHnn paBHOBECHS B TY WIIM UHYIO CTOPOHY.

B 4 mukpo npobupku BHecuTe 110 5 -10 Kanens pa3daBIeHHBIX pacTBOPOB TpH xyiopua xene3a FeCl3 u Tnounanata aMMoHUS
NH4NCS. Jlerkum BCTpsSIXUBaHHEM IIPOOUPOK pa3MeIIaiiTe pacTBOPEI.

ITocTaBbTe BCe IPOOUPKH B IIITATHB.

B oany 13 npoOHpOK MUKPO IInaTesaeM A00aBbTe HECKOJIBKO KPUCTAIOB TP XJIOpUIA XKeJle3a, B APYTYIO - THOLMaHaTa aMMOHHUS,
B TPETHIO - XJIOPHIa AaMMOHHUS, YETBEPTYIO IPOOUPKY OCTAaBBTE JJISI CPAaBHEHHS. PacTBOpHI pa3MeniaiiTe BCTpIXHBAaHUEM WITH
CTEKJIIHHOMU MaJ04YKOH.

! TIpu o opMIeHNH OTYeTa OTMETHTE H3MEHEHHE HHTCHCUBHOCTH OKPACKH B KaXJIOM CIydae; 3allUIINTe YPaBHEHHE PEaKIIUH
MEXY XJIOPUAOM >Keljle3a U THOLMAHATOM aMMOHHMS U BBIPaKEHUE KOHCTAHThI PABHOBECHSI JAaHHOM peakLuy.

? B xakoM HaIlpaBIICHHN CMEIAeTCs PaBHOBECHE U KaK M3MEHACTCS] KOHIIEHTPAIMS KaXKJJOr0 KOMITOHEHTA B CITydae J0OaBIICHHS: a)
TpPH XJIOpHJa XKeJe3a; 0) THoIMaHaTa aMMOHHS; B) XJIOPHa aMMOHUS?

OnbIT 2. BnusiHue TeMiepaTypbl HA XUMHYECKOE paBHOBECHE.

B naHHOM ombITE U3Y4alOT peaKkLHio JUMEPHU3aLUU JHOKCHA a30Ta

1 NO2 - onacnoe BeriecTBO. ONBIT IPOBOAUTE B BBITSHKHOM MIKaQy.

ITo n3MeHeHnI0 OKPacKH ra3oBoOi CMECH MOXHO CYIUTh O KOHIIEHTPALIMH €€ KOMIIOHEHTOB, T. €. O CMEIIEHUH PaBHOBECHUS B
CTOPOHY NPSIMON WJTM OOpaTHON peaKIni.

U - o6pasHyro TpyOKy ¢ AByMsI XOPOIIO ITO{00paHHBIMH PE3NHOBBIMH IPOOKaMHU HATIOIHUTE THOKCHOM a30Ta, KOTOPHIH MOIyIHTe
pas3nokeHHueM HUTpaTa CBUHLA. Peakius mpoTekaer Mo ypaBHEHHUIO

O6a xoHna U - 00pa3HOi TpyOKH INTOTHO 3aKPOHTE PE3MHOBBIMU IIPOOKaMH U, IEPEBEPHYB ¢ KOHIIAMH BHH3, IIOMECTUTE OJJTHO
KOJIEHO TPYOKH B CTaKaH C TOpsiUeit BOIOM, APYTo - B CTAKaH C JISASHOW BOJIOW (XOJIOJHYIO U TOPSIYIO BOLY IIPUTOTOBHTE
3apaHee).

HabmronaiiTe M3MEHEeHHE OKPacKH B TOM | ApyroM koseHe U - oOpa3Hoil TpyOKku. BeiHbTE TPYOKY M3 CTaKaHOB, U TO KOJICHO,
KOTOpOe OBLITO B XOJIOAHON BOJIE, OITyCTUTE B TOPSUYIO BOAY, a KOJICHO U3 Topstdei BOAKI - B X0JI0AHYI0. HabmoxatiTe BHOBB
M3MEHEHHE OKPACKH B KaXKIOM KOJICHE.

?7 B xaKoM HanpaBJIeHUH IPOUCXOANUT CMEIIEHNE PAaBHOBECHS JAHHOW peaklUy P HarpeBaHUH U oxJaxaeHuu? O0bsacHUTe




CMeEIIEHHE PaBHOBECHSL.
Omneit 3. CMelieHre paBHOBECHS PEaKIMU THIPOIH3a IPH U3MEHEHUU TEMIIEPaTyphl.

B npo6upky BHecute 5 - 6 M pactBopa arerata Harpust CH3COONa u 1- 2 xarmmm nHaukaTopa ($perondranenna). Conepxumoe
HIpOOHPKH pa3eNiTe Ha 2 YacTH, OHY U3 HUX OCTaBbTE JUIS CPABHEHHUS, IPYTYIO - HATPEHTe TO KUIICHUS.

CpaBHMTE OKpacKy HHAUKATOpa B 00enx npodupkax. JlaiiTe mpodupke 0XIaguThCs M CHOBAa CPAaBHUTE OKPACKY HHAMKATOpA B
o6enx npobupkax. ONUIIUTE U TOSICHUTE CBOU HAOIIOICHUS.

! CocTaBbTe YpaBHEHHS PEaKIUH THIPOIIN3a, HA3BAB IPEIBAPUTEIBHO THAPOIU3YIONHics noH. ChenaiTe BEIBOJ O CPEe pacTBOPa
U O BIMSHHM TEMIIEPATyphl Ha THAPOIUTUIECKOE PaBHOBECHE.

JlabopatopHas padoTa Ne 2

«CkopocTts xuMu4eckux peakuuii. Karamuz»

Omsit 1. Brustaue NoBepXHOCTH pa3zena pearnpyrouX BEIeCTB Ha CKOPOCTh PEaKINU B TeTEPOreHHOI crcTeMe

a) B3anmoneiicTBue kapOoHaTa KanbLus ¢ COMSHOM KHCIOTON

[TpuroToBbTe 1Ba HEOOIBIINX PUOIUZUTEIFHO OJUHAKOBEIX Kycouka Mena. OMH U3 HUX Pa30TPUTE IIECTUKOM Ha JICTe OyMaru u
MepPECHIITFTEe B KOHMIECKYIO TPOOHPKY, BTOPOH IOMECTHTE B APYTYIO MIPOOHPKY.

B 06e npobupku oqHOBpeMeHHO 100aBbTe 1o 15-20 Kanens KOHUEHTPUPOBAHHON CONSIHOM KUCIIOTHI.

! Hanmmmure ypaBHenus peakiun. OTMeTbTe HaOI01aeMble SIBICHHUS U OOBSCHUTE HX.

0) B3anMopeiicTBre HUTpaTa CBUHIIA C HOIUIOM KaJIHs.

Hecxkonbko kpuctamio noxuzaa xamus KI u aurpata ceurma Pb(NO3)2 momecTrTe pa3nensHO B IBE CyXHE YHCTHIE CTYIKH U
TIIATEIbHO PAa30TPUTE NeCTHKOM. IIpHroToBbTE ABE CyXxue KOHUYECKHe NpoOUpKH. B ofHy U3 HUX MONOKUTE HECKOIBKO
kpucrauioB Pb(NO3)2 u KI, B apyryto HacklbTe NPHOIM3UTEIEHO TaKOE XK€ KOJIMYECTBO COJIEH, pacTEpPTHIX B MOPOMIOK. J{is
TIepeMEIINBAHNUS PEarnPYIOIINX BEIIECTB 00€ MPOOMPKH HECKOJIBKO Pa3 SHEPTHYHO BCTPSIXHAUTE U HaOIroqaliTe 00pa3oBaHue
MOJMJA CBUHIIA.

! OTMeThTE BIMSIHUE NOBEPXHOCTH CONPHKOCHOBEHHSI PEArUPyYIOIIUX BEIIECTB HA CKOPOCTh XMMUYECKON peaky. 3anuIluTe
ypaBHEHHE peakIuy 0OMeHa MeXy HOJHI0OM KaJHus M HUTPAaTOM CBHUHIIA.

OmnbIT 2. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHLIEHTPALUK PEarupyroIinuX BEeIECTB

3aBUCHMOCTb CKOPOCTH PEaKIK OT KOHLIEHTPAIH PearupyroNix BeIleCTB U3y4atoT Ha IPUMepe B3auMoeiicTBHsA THOCYIb(haTa
HATpUS C CEPHOM KUCIIOTOM:

[Ipu3HaKoM peakiuy SBISETCS IOMYTHEHHE PACTBOPA BCIEACTBUE BBIACICHHS CEPEIL.

3anonHuTe TpU GIOPETKH:

nepsyto - 1 H. pactBopom H2SO4;

BTOpY!O - 0,05 H. pacTBopa Na2S5203;

TPEThIO — JUCTUIUIMPOBAHHOM BOJON

B tpu xon0s1 Ha 50 MII. cOramacHo TabIMIBI IPUOABbTE PEAKTHBBI.

3ameTHB BpeMs, B IIEPBYIO KOJIOY IpruIeiiTe U3 mpoOupKu 5 Mil oTMepeHHOoro pactBopa H2SO4 u 6picTpo nepeMermaiite
nonydeHHyro cMech. OTMeTsTe BpeMs (AtT) Hauana HOMyTHEHHUs pacTBopa. [Ipojenaiite To ke caMoe ¢ IByMsI OCTaBIIMMHCS
Konmbamu. Pe3ynbTat omnbiTa BHECUTE B TaONUILY

ObBeM, M OO6mmuit 006éM, M1 OTHOCHTENbHAS KOHIEHTpAIMs Temmeparypa omsita, C° Bpems Hauana
nomyTHeHus, (At)  OTHOcHUTENbHAs CKOPOCTb PEaKIUH

Na2S5203 H20 H2S504 [1teop [ mpak

5 10 5 20

10 5 5 20

15 0 5 20

! PaccumraiiTe CKOpOCTh MPAKTHIECKYIO JUISI BTOPOTO U TPETHETO CIyJacB, YUUTHIBAsL, 9TO CKOPOCTh PEAKIIMH M BPeMsl IPOTEKaHUS
peakIiy 10 Hadasla IOMYTHEHHS pacTBOPa 00paTHO MPONOPIHOHATIBHEL. Ha MIUIIMMeTpoBoi Gymare mocTpoiTe KpUBYIO
3aBUCHUMOCTH CKOPOCTH TEOPETUYECKOH 0T KoHueHTpau Na2S203 (B OTHOCUTEIbHBIX eIMHHLIAX ).

Macmta6: 2 cM Ha eMHUILY H3MEPEHHS KOHIICHTpalnH U ckopocTH. Ha 3ToM ke rpaduke OTMEThTE TOYKAMHU 3HAYCHHS CKOPOCTH
IIPaKTUYECKOM U TEOPETUUECKON

! CrenaiiTe BBIBOJ O 3aBUCHMOCTH CKOPOCTH peaKIuy OT KoHIeHTpanun Na2S203 npu JaHHBIX yCIOBUSX.

Omnbit 3. 3aBUCUMOCTh CKOPOCTH OT TEMIIEPATYPBHI.

3aBHCHMOCTH CKOPOCTH PEaKIINH OT TEMITEPATyphl H3yJal0T Ha IIPUMeEpE PeaKkIuu

B nBe npoOupKu HaIMUTH O 2 MIT pacTBOpa THOCYAb(aTa HaTpHsL, a B IBE APYyrue — o 2 MJI pacTBOpa CEpHON KUCIOTHL. Bee
HNpOOUPKH MOMECTUTH B CTAKaH C BOAOH U yepe3 5-10 MUHYT, U3MEPUB TEMIEPATYPhl BOABL, BIUTH COJIEPIKHMMOE OJTHOM IPOOHPKH C
THOCYIB(ATOM HATPHS B IPOOUPKY C CepHOIT kncioTol. OTCYUTATh BpeMs 10 TOMYTHEHHUS pacTBOPA.

Crakas ¢ npo6upkamu HarpeTs Ha 100C BblIIIe HCXOAHOH TEMIIEPaTypHl U CIUThH COJACPKUMOE ABYX APYTUX MPOOUPOK, OTCUUTAB
BpeMs JI0 IIOMYTHEHHS pacTBOpa. BbIUMCINTE TeMIepaTypHbIil KO3 QUIMEHT peaKuny, IPUHAB, KaK U B TIEPBOM OIIBITE, CKOPOCTh
pEaKIiy, paBHOW BEJTHUIHHE:

OnsIT 3. BiusiHME KaTanu3aTopa Ha CKOPOCTh PEaKIUU

B nBe npoOupku HaMMTH 1O 2 MJT IEPOKCUAA Bogopoa. B oaHy mpobupKy BHECTH HEMHOTO okcuza mapradma (IV).

? B xakoii mpoOupKe pazyioxeHue MepoKCHaa BOJOpoaa HIeT ObicTpee?

? 'eTeporeHHbI WM TOMOT€HHBIHN KaTanu3 uMeeT mecto? HanucaTts ypaBHeHHE peakiuu.

Jla6opaTopHas pabota Ne 3

«['moponuz»

Omeit 1 Onpenernenue XxapakTepa THAPOIN3a IPH oMo pH-uHaHKaTOpHOH Oymary.

7 monocok pH-nHANKATOPHOH OyMaru MmoJIOKUTE Ha MPEIMETHBIE CTEKIIA, HA 6 M3 HUX MMOMECTHTE 110 1-2 KpucTaiia conew,
YKa3aHHBIX B HOKECIEAYIoIel Tabiauie, 1 CMOYMTE Karuieil TUCTUILTUPOBaHHON BOJIBL:




Tabauna 9
Ucneityemast cons  LBet pH-unnukatop. bymaru  pH

(Onny mostocky OCTaBbTE U CpaBHEHHMS. ) Pe3ynbTaTsl BHECHTE B TAOMIHITy.

CocTaBbTe ypaBHEHUS THAPOJIN3A COJIECH B MOJIEKYJISIPHON M MOJIEKYIIPHO-HOHHO# (hopme.

OmneliT 2 Briustnue pa3basieHust pacTBOpa Ha CTEIEHb THAPOIIN3A.

K 1-5 xammsam pactBopa xiopuaa cypsMeI(111) mo kammsam npnbasisioT Boxy. Yto Habmogaere?

CocraBbTe ypaBHEHUS PEeakIiii B MOJIECKYIIPHOH U MOJIEKYIIPHO-UOHHOH (hopMe, cunTas, YTO BHadase oOpazyeTcs OCHOBHAS COJIb
Sb(OH)2Cl, koTopas 3aTeM OTACIAET BOIY M IIPEBpaIacTCss B OKCOXJIopua cypbMbl SbOCI.

PacTBOp ¢ MOTy4eHHBIM OCAIKOM COXPAHUTE IJIS CIECAYIOIIETO OIIbITA.

OmsiT 3 BimstHAE peakiiuy cpeibl Ha CTEIeHb THAPOIIN3a

K pactBopy xnopuaa cypembI(IIl) ¢ ocagkomM 0CHOBHOM O (OT MPEABIAYIIETO OMBITA) MPUIMBANTE MO KAIUISIM COJISIHYIO KUCIIOTY
JI0 pacTBOpeHHsI ocazka. 3aTeM nob6aBbTe Boxy. OOBsICHUTE HaOI0IaeMbIC SIBICHHUSI.

OmebiT 4 HeobpaTtuMelii rTuaponms.

Haneiite B mpobupky 4-5 kamenb pacTBopa Cyiab(ara allOMHHUS U CTOIBKO JK€ PacTBOpa kapOoHaTa HaTpHsI (HE IepeMelInBaTh).
Yo npouCXOaUT Ha TPaHULE PACTBOPOB?

! CocTaBbTe YpaBHEHHS PEaknnii B MOJICKYIIIPHON W MOJICKYIIIPHO-OHHON (hopMax.

JlaGopaTopHast paboTa Ne 4

«OKHUCITUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUIDY

Omnsit 1. OKUCITUTENBHBIE CBOMCTBA KHCIIOT

a) K HeckonbpKHM rpaHynaaM IWHKA MPWIATH 3-4 MI pacTBopa cOMHOW KUCIOTHI (1:1). McnbITaTh BRIAETSIONIMNCS Ta3.
Hanucats ypaBHenue peakiun. Kaxoif noH ydacTByeT B OKUCIICHUH LIUHKA?
b) Heckonbko KycOYKOB MEIHOH CTPYKKH 00paboTaTh KOHIIEHTPUPOBAHHOM a30THOM KHCIOTOH Ha Xoixone. OOpaTuth

BHUMAaHHUE Ha 1IBET BBIAEIAIOIIEIOCs ra3a U U3MEHEHUe 1iBeTa pacTBopa. HamucaTh ypaBHEHHE peakLuy.
OmnsIT 2. BusiHKe XapakTepa cpefibl Ha IPOTEKaHUEe OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON PEaKIUU

a) Hanute B nmpobupky 1-2 min pactBopa cynbdura HaTpust Na2SO3, 106aBUTh HEMHOI'O pacTBOpa IepMaHraHaTa Kajus
KMnO4. O0bscHHATE TpoHCcXoIIIue H3MeHeHns1. Harncats ypaBHEHHE PeakIliH.
b) Hanuts B ipoOupky 1-2 min pactBopa cynbdura HaTpust Na2SO3, 100aBUTh HEMHOT'O pacTBOpa MepMaHTaHaTa Kalus

KMnO4 u 2-3 xamnu ceproit kucnotsl H2SO4 (kucnast cpena). O0bACHUTS MpoHcxoasaIue u3MeHenus. Hanucarts ypaBHeHne
peaximu.

c) Hanute B ipobupky 1-2 mi pactBopa cynbpura HaTpust Na2SO3, 100aBUTh HEMHOT'O pacTBOpa MepMaHTaHaTa Kalus
KMnO4 n meckonbko kamens pactsopa menoun (KOH nmm NaOH cpena). O6bsacHnTs nponcxosnie nm3MeHeHus. HamicaTs
ypaBHEHHUE PEaKLUU.

Omneit 3 Kitaccnpukanust OKHCIATEIHO-BOCCTAHOBUTEIBHBIX PEaKIIUie

a) B nipobupky ¢ pactBopoMm comr CuSO4 omycTUTH >KeJIe3HbIH TBO3/b (MHOH XKele3HBbIH HeOONBIION MpeIMeT) Ha HUTKE.
Uepes HEKOTOpOE BpeMsl 0OpaTUTh BHUMAHUE HA U3MEHEHHE 1IBETa MTOBEPXHOCTH MeTasa. OOBACHUTH IPOUCXOISAIINE H3MECHCHHUS.
Hanwucats ypaBHenue peakuuu. OnpeaenuTb K Kakoil rpyrmie OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUil OHa OTHOCUTCS?

b) Ha acGecToByio ceTky HachIaTh HEOONBIIOH rOpkoif HeMHoro omxpomara ammoHus (NH4)2Cr207 u 0cTOpOXKHO
HarpeTh 10 Hadasa peakiuu. OOBACHUTH MPOUCXO e H3MeHeHus. HamcaTs ypaBHeHHe peakuni. OnpenennTs K KakoH Tpymie
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI OHA OTHOCUTCS?

c) Kpucrannuk nona oopadorars HeOonbmM 06beMoM pactBopa mienoun (KOH mimu NaOH) npu ciabom HarpeBaHuu.
OOpaTtnTs BHUMaHHE Ha TIEPeXox Moaa B pacTBop. Hammcats ypaBHeHne peakiun. OnpenenuTs K Kakoi IpyIne OKACIHTETBHO-
BOCCTa-HOBUTEIBHBIX PEAKIHi OHa OTHOCHUTCS?

OnbIT 4. OKUCIUTENBHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTD

a) K monkncrneHHOMY CepHOM KHCIOTOH pacTBopy mepManranata kamust KMnO4 no6GaButs HeOombIIONH 006eM pacTBOpa
nepokcuna Bogopona H202. OOpaTuTh BHIMaHUE Ha BBIACTICHUE ra3a, UCIBITATh €T0 MPEIBAPUTEIHHO TIOATOTOBICHHON TIICIOIIeH
JTyYMHKOH.

b) K mozkucineHHOMY CepHOW KHCIOTOH pacTBopy moxunaa kaimus KJ mobaBute HeOoNbIIONH 00bEM pacTBOpa MEepoKcHaa
Bonopoga H202.

! Hammucatp ypaBHeHHs1 peakuuil. CaenaTs BEIBOA O (QYHKIUH MIEPOKCHIA BOAOpoaa?

Jlaboparopnas pabora Ne 5

«KoMmIniekcHbIe coeTMHEHMS»

OmnpiT 1. O0pa3zoBaHue U AUCCOUMAIMS COSAMHEHUH C KOMIUIEKCHBIM KaTHOHOM.

Hanute B mpobupky 1-2 mn pactBopa CuCI2 u npubaBisTh MO KaruisiM pacTBOp aMMHaka 10 obdpa3osanus ocanka Cu(OH)2, 3atem
NPWINTH M30BITOK PacTBOpa aMMHaKa 10 pacTBOpeHHs ocanka. CpaBHUTE OKpacKy HoHOB Cu2+ ¢ OKpacKo¥ MOTy4eHHOTO
pactBopa. [TpucyrcTBre, Kakiux HOHOB COOOIIaeT OKpacKy pacTBopy? Hammcars ypaBHEHNE peaKIiy MOTyIeHHS KOMIUICKCHOTO
OCHOBAHHS H €T0 KOOPANHALUOHHYIO (OPMYITy, YIUTBIBAs, YTO KOOpIUHAIIMOHHOE uncao Cu2+ paBHO deTsipeM. Kakoe ocHOBaHUe
sBisieTcs: 6osiee cunbHBIM: Tuapokcu Meau (I1) unu cooTBercTBYyIOMEee KomiuiekcHoe ocHoBaHue? Tlouemy? IlomydeHHBIN pacTBOp
COXPaHUTH JJIS OTIBITA 4.

OmnbiT 2.00pa3oBaHue U JUCCOMUAIS COSTUHEHUI ¢ KOMIUIEKCHBIM aHHOHOM.

B npobupky ¢ 2-3 mi1 pactBopa Bi(NO3)3 nobasmsats no karisaMm 0,5 H. pactBop KI 1o pactBopenus Brinasiero ocajaka. Kakos
I[BET ITOJyYCHHOTO pacTBopa? MoXeT JIi 3Ta OKpacka o0yclaBiIuBaThCs pucyTcTBHeM noHoB K+, I-, Bi3+? Hanmcars ypaBHeHUS
peakIuii 00pa30BaHMS M AUCCONMANNSA KOMIIEKCHOTO COCMHEHHUS H €T0 KOOPANHAMOHHYIO (OPMYITy, YIUTHIBAS, YTO
KOOpJAMHAIMOHHOE Yncio Bi3+ paBHO ueThIpeM.

OnbIT 3.Pasnuure Mexay NpoCTHIMU M KOMIUIEKCHBIMU HOHaMU skenesa I11.

a) K 1- mu pactBopa FeCl3 npunuts HemHoro pactBopa KSCN. Hanncats ypaBHeHHe peakiuu. JTa peakius XxapakTepHa JUlsl HoHa
Fe3+ n npumeHseTcs 11 ero oOHapyKeHHUS.

6) HokazaTb, oOHapyxuBaeTcs 11 HoH Fe3+ B pactBope K3[Fe(CN)6], mponenoB xapakTepHYIO peakimio, Kak B OIbITE 3 a).




B) Hanmuts B oy npobupky HemHoro pactsopa FeCI3, a B apyryto - K3[Fe(CN)6] 1 106aBUTH B KaXIyI0 U3 HUX OJHHAKOBBI
00beM pactBopa FeSO4. OOBsCHUTL OTCYTCTBHE M3MEHEHUH B EPBOH MPoOHpPKe 1 00pa30BaHNE BO BTOPOH OCajKa Tak
Has3bIBaeMoit TypHOyneBoit cuan KFe [Fe(CN)6]. HanmcaTs ypaBHEeHHE peakii B MOJICKYIIIpHON M HOHHOH opme. Peaxmmst
00pa3oBaHMs TYpHOYICHOBOW CHHU SBIISETCS XapaKTepHOU st koMIutekcHoro noHa [Fe(CN)6]3-

OnbIT 4. [Ipo4HOCTH U pa3pyIIeHNe KOMIUIEKCHBIX HOHOB.

Hanuth B 1Be poOupku onuHakoBbie 00beMbl pacTBopa CuClI2. B onny u3 Hux nobasuth pactBop NaOH, B npyryro- Na 2S.
OTMEHUTH IBET 00Pa3yIOMUXCs 0CAAKOB. DTH PEaKIIUH MOKHO UCIIONIB30BaTh st OTKPBITHSA HoHa Cu2+. COCTaBUTh YpaBHEHUS
peakuui.

PactBop [Cu(NH3)4](OH)2 mosydeHHbIi pacTBOP B OMbITe 1, pa3eauTh NOPOBHY B JBE MPOOUPKH. B 0HY MPUIUTH PACTBOP
NaOH, a B npyryto pactop Na 2S. Uro HabmomaeTcs?

! Hanmcats ypaBHEHHS IPOUCXOAAMINX peakuil. J[aTh 00bICHEHUS HAaOMI0IAEMBIM SBICHHUAM, UCXOMS U3 JAHHBIX O BETHMYHHAX
npousBenenuii pactsopumoctu Cu(OH)2, u CuS u koHcTanThl HecTolikocT HoHa [Cu(NH3)4]2+.

OmnsIT 5. OKUCITUTENBHO-BOCCTAHOBUTEBHBIE PEAKLIUY C YJ4aCTHEM KOMIUIEKCHBIX COETMHEHHI

a) K nmogkucneHHomMy pactBopy mepmanranata kamuss KMnO4 npumuts pactBop rexcannanodeppara (II) kamus K4[Fe
(CN)6]. HabmromaTh o0OeciBeunBaHIE pacTBOpa MepMaHTraHaTta Kanus. YTo npousonnio ¢ rekcanuanodepparom (II) xammsa?
Hamnucatp ypaBHEHUE peakIUu.

b) [omyunts pactBop [Ag(NH3)2]CI (Hamuts B mpobupky 1-2 mi pactBopa AgSO4 n nob6aButh HeMHOTO pactBopa NaCl.
K o6pa3zoBaBmemMycst ocaaKy IPHIINTE PaCTBOP aMMHaKa JI0 €ro ITOJHOTO pacTBOpeHus). K momyueHHOMY pacTBOpy aMMHaKaTa
cepebpa 100aBUTh MeTalTHUecKuil HMHK. Uto HabmromaeTcs? HanucaTh ypaBHEHUs peakLui.

JlaboparopHas padota Ne 6
Peaknuu 1 xon aHanM3a KATHOHOB IPYIIIBL XJ0POBOJOPOAHOM KUCIOTHI
(BTOpast aHAUTHYECKAS! TPYIIIa KATHOHOB).

YacTtHble peakuy KaTHOHOB Ag+
I. I'mapoxcunst kanus u HaTpust KOH u NaOH o0pasyror ¢ katuoHoM Ag+ Oypblil ocanok okcuaa cepedpa Ag20:
AgNO3 + KOH—AgOH|+KNO3
Ag++ OH- — AgOH
2AgOH — Ag20] + H20
Oxcup cepedpa (I) pacTBopsietcst B pactBope ammuaka NH3:
Ag20 + 4NH40H — 2 [Ag(NH3)2]OH + H20

2. Xpomat kaimusg K2CrO4 maer ¢ katnoHoM Ag+ ocanok xpomara cepedpa Ag2CrO4 KupnuyHO-KpacHOTO LBETa:
K2CrO4 +2AgNO3 — Ag2CrO4| + 2K NO3

CrO4- + 2Ag+ — Ag2CrO4|

Omsit. Bozpmute B mpobupky 2-3 Kamiu AUCTHIIHMPOBAHHOM BOJBI U 1-2 kammu xpomara kanusa. OOpaTuTe BHUMAaHUE Ha I[BET
0ca/ika ¥ IPOBEPHTE €r0 PACTBOPHMOCTb.

VY cnoBUS IPOBE/ICHHS OTIBITA.

1. Peakiuto ciaenyer nposonuts npu pH 6,5 — 7,5.
2. B amMmMmua4HO# U CUJIBHOKHUCIION cpelie 0caZlok He o0pasyercs.
3. Housl Pb2+, Ba2+ u ap., obpasyromue ¢ CrO4- ocagky, MEIIAIOT MPOBEACHUIO PEaKITHH.

3. bpomun u nogun kanust KBr u KI o6pasyror ¢ katnonoM Ag+ GrieiHO-KeNnThIi ocafok 6pomuna cepedpa AgBr u xenToli
ocaJiok noauaa cepedpa Agl:

KBr+ AgNO3 — AgBr| + KNO3

Agt+ Br- —» AgBr|

KI+ AgNO3 — Agl| + KNO3

Ag+t+1- — Agl]

YacTHble peakuy kaTuoHa Pb2+

1. T'uapoxcunsl KOH u NaOH o6pasyiot ¢ katnonom Pb2+ Genbiit ocagoxk Pb(OH)2, pacTBOpUMBIH Kak B KHCIOTaX, Tak U
B KOHIICHTPUPOBAHHBIX PACTBOPaX TUAPOKCHIIOB:

Pb(NO3)2 + 2 NaOH — Pb(OH)2| + 2NaNO3

Pb2++20H- — Pb(OH)2|

2. CepHast KUCJIOTa U CYTb(aThl 0CaXIAIOT KaTHOHBI Pb2+ , BeimamaeT Oeinbiit ocagok PbSO4 . [Ipu HarpeBanuu Cynb(haToB
CBUHIIA C PACTBOPAMHU THIPOKCHIOB 00Pa3yrOTCS TUTFOMOHTHI:

PbSO4 + 4 KOH — K2PbO2 + K2S04 + 2H20

PbSO4 + 40H- — Pb022- + 2H20

Cynbdart cBUHIIA pacTBOpseTCs Takxke B 30-MIPOIICHTHOM pacTBOpPE arietaTa aMMOHHUSI:

2PbS0O4 + 2CH3COO- — [Pb (CH3COO)2PbS04] + SO42-

KucioTsl a30THas M XJIOPOBOIOPOIHAS OBBIIIAIOT PACTBOPHUMOCTH Cylb(aTa CBUHIIA, TAK KaK HOHBI H+ CBA3BIBAIOTCS HOHAMH

SO42- ¢ obpazoBanuem anrnona HSO4- :

PbSO4 < Pb2+ + SO42-

HNO3 < NO3-+ H+, H+ + S0O42- <> HSO4-

3. Xpomat kamus K2CrO4 u guxpomar kanus K2Cr207 o6pasyior ¢ kaThoHamMu Pb2+ ManopacTBOpUMBIH XpoMaT CBHHIIA
KEJTOTO IIBEeTa:

Pb2+ + CrO42- — PbCrO4]

XpoMaT CBHHIIA PACTBOPUM B THIPOKCHIAX, HO HEPACTBOPHM B YKCYCHOM KHUCIIOTE.




4. Hon I- obpa3syer ¢ katnoHOM Pb2+ >kenTsIi ocamok:
Pb2+ +21- — Pbl2]

OmnpiT. [TomyanTe ocagok noauaa ceunia PbI2, Bo3pMuTe 4acTh €ro HpuOaBbTe HECKOIBKO Kamellb BOJBI H 2H.pacTBOPA YKCYCHON
KHCIIOTHI 1 HarpenTe. Ocallok pacTBOpseTCs, HO MPH OXJIaXKAEHUH BHOBb 00pa3yeTcs B BUAe OJECTALINX 30J0THCTHIX
KPHUCTAJJIMKOB.

YcnoBus nmpoBeeHHs OMbITA.

1. Peaxnuto cremyer nmpoBoauts mpu pH 3-5.
2. B u36niTke KI ocamox PbI2 pactBopsiercsi, 00pa3ys komiuiekcHoe coequnenne K2[Pbl4].
3. Ota peaknus KaTHOHOB Pb2+ mo3BOJISIET OTKPHITH UX B MPUCYTCTBUH KATHOHOB BCEX AHAIMTHYECKUX TPYIIIL.

YacrHble peakiuu kaTnoHa [Hg2]2+

1. I'uapokcuasl o6pasyror ¢ katnoHoM [Hg2]2+ uepHbiii ocanok okcuna prytu (I):
Hg2(NO3)2 + 2NaOH — Hg20 + 2Na NO3 + H20

[Hg2]2+ + 20H- — Hg20 + H20

2. Xpomar kanmusi K2CrO4 naer ¢ karnoHamu [Hg2]2+ kpacHsiii ocagok Hg2CrO4 ,HepacTBOpUMBIA B THIPOKCHIAX U B
pa30aBiIeHHOMN KHCIOTE.
3. Boccranosnenne [Hg2]2+ no merammmgeckoit pryru. Ilpn nedictBuu Ha karutio pactBopa conu pryta (1) 2-3 xammsimu

CBEXKENPUTOTOBJIEHHOI0 pacTBopa xjopuaa onoa SnCl2 o6pasyercs Oernblii 0cagoK, KOTOPBINA NPU CTOSHUU TEMHEET BCIESICTBHE
BOCCTaHOBJICHUs MOHOB [Hg2]2+ 1o MeTamnueckoit pTyTH:

[Hg2]2+ +2 Cl- — Hg2Cl2]

Hg2CI2 + Sn2+ — 2Hg| + Sn+4 +2 Cl-

OmnebiT. Ha MeHYO IITaCTHHKY MOMECTUTE KAl pacTBopa coiu prytu (1) u gaiiTe nocrosts. Uepe3 HEKOTOpPOE BpeMs Ha
TUTACTHHKE 00pa3yeTcs cepoe IATHO — MeTamdeckas pryTh. OOMOiiTe IIIaCTHHKY BOIOW M POTPUTE ISTHO TPSIIOYKOH, OHO
CTaHOBUTCS OJICCTAIINM:

Hg2(NO3)2 + Cu — Cu (NO3)2 + 2Hg|

VY CIoBHS IPOBE/ICHHS OMBITA.

1. MenHas MIacCTHHKA JOJDKHA OBITH IPEIBApUTENHFHO OYHINEHA HAaXJauHOH Oymaroit.

2. Uepes 2-3 MUH HOCIIC HAHECEHUS] PACTBOpPa OKCHUIA PTYTU Ha IIACTHHKY MOIydeHHOE cepoe ISTHO HaJo MpOTepeTh
(bunbTpoBaNLHON OyMaroi.

3. CUJIbHBIE OKHCIUTENN MEIIAKOT [IPOBEIECHUIO PEAKLIMH.

4, Nonbr [Hg2]2+ , BoccTaHABIUBAIOIIUECS dTON peakiiel, TOILKHBI OBITh yHIaJIeHBI.

Omerit. [lomecTnTe Ha MpeMETHOE CTEKIIO KAILTIO UCCIIEYEMOT0 PacTBOpPa U NMpUOaBbTE TyAa KAILIO 2-IIPOLIEHTHOTO pacTBOpa
A30THOH KHCIIOTHI U Karutio mudenmikap6azona. Ecim B pactBope nMerorest kKatuoHs! [HEg2]2+ ,To Kamist okpammBaeTcs B CHHII
Wiu GUOJIETOBBIH LIBET.

YcnoBust MpoBeIEHHs OIBITA.

1. Katrnonsr [Hg2]2+ nomkHB! OBITH ymaieHsI.
2. B HelTpanbHBIX M YKCYCHOKHCIBIX pacTBopax katuoHsl Cu2+, Fe2+, Fe3+, Cr3+ , Co2+ Takxke naroT OKpalieHHbIE
COCJIMHEHUSI.

KontponsHas 3a1aua. AHaIH3 CMECH KATHOHOB BTOPOI TPYIIITBI

XoJ aHajaHu3a

[TpakTHYeckn HET HU OJTHOTO PEAKTHBA, KOTOPHIM MOXHO OBUTO OBI OTKPHIBATH TOT MM MHOW KaTHOH BTOPOH I'PYIIITE B
HMPUCYTCTBUH APYTUX KaTHOHOB. [To3TOMY HEOOXOIMMO ITPUMEHUTE CHCTEMAaTHIECKHH X0/ aHAJTH3a, T.€. IOCIIeI0BATEIBHO
BBIZIETIUTH KaXIbII KATHOH U3 3TOM CMECHU U 3aT€M OTKPBIBATH HX.

B xonnueckyto kon0y nomectute 20-30 Karenb HccleyeMoro pacTBopa 1, IOMEIHBasi, 100aBbTe 2 H. pacTBOP XJIOPOBOJOPOIHOM
kucnoTsl. Yepes 1-2 MUH 0CcaloK OTIEHTHQYTHPYHTE U IPOMOMTE XOIOIHOM BOJIOH, ComeprKaield HeCKOIBKO KaIlellb 2 H.pacTBOpa
XJIOPOBOZOPOJHOM KUCIOTHL. LleHTpudyrat i mpoMbIBHBIE BOJBI HE HCHONb3yl0Tca. Ocanok obpabdotaiire 2-3 pasza ropsiueit Bogoit
u nenTpudyrupyite. [Ipr 3ToM XJI0pU]I CBUHIIA IIEPEXOAUT B PACTBOP, & XJIOPHA cepedpa U XJIOPUA PTYTH OCTAIOTCS B OCAJIKE.

B nienTpudyrare oTKphIBalOT KATHOH CBHHIIA, a B OCAIKe - KATHOHBI cepedpa U pTYTH.

1. OtkperTue katrnona Pb2+. K 3-5 xamsim rieHTpudyrara 1o6aBsTe TaKoe ke KOIUIECTBO PACTBOpa HOAMAA Kanus — oOpasyercs
JKENThIH 0CaJ0K HOANAA CBUHIIA, KOTOPBIi IPU HarpeBaHUU PacTBOPSIETCA, a P OXJIAXKICHUH BHOBb BBIMAJAET B BUJIE 30JI0TUCTO-
JKEITBIX KPHCTAJLIOB.

2. Otkpertue katroHa [Hg2]2+. K octaBmemycs ocanky B mpoOHpKe mprureiite 5-7 Kameis pacTBOpa aMMHaKa M TIepeMenIanTe.
Ecmu npucyrctByet katuon [Hg2]2+, To ocanok depHeet. Xaopua cepebpa moj JeHCTBUEM PacTBOpa aMMHUaKa MEPeXOuT B
pacTBOp B BUIE KOMILIEKCHOH couH, a coib [HgNH2]Cl u pTyTh ocTatorcsa. OTaenauTe ocaaok.

3. OtkpeiTue katnoHa Ag+. LleHTpudyrar pa3gennTe Ha ABE 9acTH U K OJHOHM W3 HUX MPHIICHTE pacTBOP MOANAA KA, a K APYroi
— a30THOM KHCHOTHL. IIpy HaymIunK KaTHOHA cepebpa B MepBoii MpoOMpKe BHINAAACT JKENTHIH 0caoK Xyopuaa cepedpa. B Tom u B
JpYroM ciiydae MPOUCXOIHUT pa3pylIeHHe KOMILIeKca:

[Ag(NH3)2]Cle [Ag(NH3)2]+ + Cl-

[Ag(NH3)2]+ «<>2 NH3 + Ag+

2 NH3 + Ag+ + 2H+ + Cl- «+> AgCl| +2 NH4+

[Ag(NH3)2]Cl + 2HNO3 — AgCl] + 2NH4NO3

CxeMa CUCTEeMaTHYEeCKOr0 X0/1a aHaJIn3a CMECH KaTHOHOB T'PYIIIIBI
XJIOPOBOAOPOJAHON KHCIOTBI




1. Ananu3upyeMsblii pacTBOp 00pabaThiBaroT Ha xojo1e 2 H. pactBopoM HCI, neHTpudyrupyor
2. Henrpudyrat (I) otOpaceBaroT 3. Ocanoxk (I) AgCl, Hg2Cl2, PbCI2 npoMsIBaroT Topsiaeii BOHOM

4. Hentpudyrar (II) Pb2+ OtkpeiBarot pactBopoMm KI i K2CrO4 8 CH3COOH 5. Ocagnoxk (IT) AgCl, Hg2CI2 obpabaTsiBatoT

2 H. pacCTBOpPOM aMMHaKa
6. Lleutpudyrar (II1) [Ag(NH3)2]+.
Honsr cepedpa otkpeiBaroT ¢ KI mmrm HNO3 7. Ocanok (IIT) [NH2Hg]Cl + Hg (aepHoro 1BeTa)

Kpurepun u HOpMbI OLIEHKH J1Ta00OPaTOPHOI paOOTHI.
OreHKa CTaBUTCS HA OCHOBAaHUH HAOJIIOACHUS 3a CTYIEHTOM U MICEMEHHOTO OTYeTa 3a padoTy.

OreHka «5»:paboTa BBIIIOJIHEHA ITOJHOCTHIO M IIPABIIIBHO, CICTaHBI IIPABUIIEHBIC HAOMIOICHUS U BEIBOJIBI; SKCIICPHMEHT IIPOBE/ICH
TI0 TIIaHY C YIETOM IPaBHI 0€30IaCHOCTH KU3HEAEATEIFHOCTH U IIPABIII pabOTHI C BEIIECTBAMU H 000PYITOBAHUEM; TIPOSBICHEI
OPTaHM3aI[HOHHO-TIPAKTUYECKHE YMEHHS U HaBBIKH (TIOJIEPKUBAIOTCSA YUCTOTA pabodero MecTa U MOpsAA0K Ha CTOJIE, SKOHOMHO
UCIIONB3YIOTCS peakTuBbl). OTueT o padote opopmiteH 6e3 OmHOOK, 110 IUIaHy U B COOTBETCTBUH C TPEOOBAHUSIMHU K O(OPMIICHHIO
oTdJerTa.

Onenka «4»:paboTa BBIIOIHEHA MPABUIBHO, CAeNaHbl IPAaBUIIbHBIE HAOMIOACHUS U BBIBOBI, HO IIPU 3TOM DKCIIEPUMEHT NIPOBEACH
HE TTOJTHOCTBIO WJIM JIOMYIIEHbI HECYIIIECTBEHHbIE OIINOKH B paboTe ¢ BellecTBaMH 1 000pynoBaHueM. JlonyiieHs! oHa-1Be
HECYIIECTBEHHBIE OIMOKN B 0(pOPMIICHHH ITUCEMEHHOT0 0TYeTa 0 paboTe.

Ouenka «3»:paboTa BBINOJIHEHA IPABUIEHO HE MEHEE YeM HAIOJIOBHHY WJIH JIOIYIIIEHa CYIIECTBEHHAs OIIMOKA B X0/¢
HKCTIEPUMEHTA, B OOBSICHEHUH, B 0OpMICHHH PaOOTHI, B COOIOAEHIH IPaBHII O€30ITaCHOCTH KHU3HEACATEILHOCTH TIPH paboTe C
BEII[ECTBAMHU M 000PYIOBAHIEM, KOTOpas HCTIPABIACTCS IO TPEOOBAHUIO yunuTeNs. JJOMyIeHb!I 0/{Ha-/BE CYIIECTBEHHBIE OIIHUOKH B
0 OpMIICHUN TUCEMEHHOTO OTYETa O MPAaKTUYECKOH padoTe.

OTMeTKa «2»:oMyIIeHBI B¢ (1 O0Jiee) CYIIeCTBEHHBIE OIMOKU B X0JIe SKCIIEPUMEHTA, B OOBSICHEHUH, B OPOPMIICHUN
MUCBMEHHOT0 OT4eTa 0 paboTe, B COOIIOIEHNH IPAaBUIT O€30MAaCHOCTH JKU3HEACATENILHOCTH IIPH PadOTe C BEIIECTBAMU H
000pyIOBaHNEM, KOTOPBIC YYAIIMICS HE MOXKET HCIPABHUTh JaXe MO TPCOOBAHUIO YUHUTEIS.

OtMmeTKa «1»:paboTa He BHINOJIHEHA, Y YJAIIErocs OTCYTCTBYIOT SKCIIEPUMEHTAIBHBIC YMEHHS, HE 0()OPMIICH TICEMEHHBII OTYET O
MIPOBEIEHUH PAOOTHI.

5.3. TeMbl NUCHMEHHBIX PadoT (3cce, pedpepaThbl, KypcoBbIe padOTHI U JAP.)

Tewms! pedepaToB

1. Hcropus OTKpBITHS 3aKOHA IOCTOSHCTBA COCTaBa COEIUHEHUM.

2. IInaneTtapHas Momenb cTpoeHus atoma 3. Pesepdopaa.

3. Mopens crpoenust aroma H. bop — ocHOBarenb KBaHTOBOM TEOPUM aToMa.
4. Uctopus otkpeitus [leproandeckoro 3aKkoHa XUMHUECKUX AJIEMEHTOB.

5. Kuznp u HayuHas pearensHocTh V1. MenneneeBa.

6. Bxnag JI.11. MenzeneeBa B pa3BUTHE XMMUYECKOH TEOPUH PacTBOPOB.

7. Karanus B npuposae u NpOMBIIIIEHHOCTH.

8. IIpupoansle MUHEpanbHbIE UCTOUHUKU ['opHOrO AnTas.

9. Bomnpocs! oxpaHbl BOXHBIX PECYpPCOB.

10. Bydepnrie cricTeMBl B TOYBEHHBIX PacTBOpax.

11. BonoponHslil nokaszarens B IPUPOJHBIX Cpeaax.

12. 3HaueHNE OKUCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH B IPOMBIIIICHHOCTH.
13. Pounb okucaMTENEHO-BOCCTAHOBUTENBHBIX IporieccoB B mpupoze (Eh).

14. DNEKTPOIN3: UCTOPHS OTKPBITHS U BaXKHEHIIIHE 00JACTH MCIIOIb30BAHUS.
15. AKKYMYJISITOPBI: BHJIbl 1 IPUHLIUI PaOOTBHI.

16. XUMHAYECKUE UCTOYHUKH TOKA.

17. Komruiekcsl 1 (pepMEHTaTUBHBIN KaTaIu3 HPUPOJHBIX MTPOIECCOB.

18. [TouBa 1 KOMILIEKCOOOPA30BATEIBHBIC TPOLIECCHI.

19. A. BepHep — OCHOBOMNONOXKHUK KOOPAUHALIMOHHOM TEOPUH KOMILJIEKCHBIX COEAMHEHUH.
20. HcTopus pa3BuTus XUMHUHM KOMILIEKCHBIX COe€AMHEHUH B Poccuu.

21. ®dochop — snemenT xu3Hu U MeicTu (A.E. @epcman).

22. KpyroBopot a3ota B npupoze (reoXxuMuiecKkasi HHINBHIYaTbHOCTD).

23. lNeoxumuueckas HHANBUAYATBHOCTh cepbl. KpyroBopoT cepsl B mpupoze.
24, Yraepon — anemMeHnT O6nocdeps! 3emin.

25. KpyroBoport yriepona B nmpupoze.

TPEBOBAHN A K O®OPMIIEHIIO PEDGEPATOB:




Beenenune: akTyalbHOCTB MPOOIIEeMBI, 000cHOBaHUE TeMbl. [locTaHoBKa ey u 3amad. O6wem: 0,5 crp. (0,2-0,5 u).

OcCHOBHas 4acTh: JOJDKHA BKITFOYATh OCHOBHEIC BOIIPOCHI, TIOJIC)KAIIHNE OCBEIIeHUI0. CaMOCTOATENIFHON paboTOH CTyIeHTa
SIBIISICTCSA TIOJJOOP M COCTaBJICHUE TIOJIHOTO CITHCKA JTUTEPaTyphl (KpOME YKa3aHHBIX MPEMoJaBaTeIeM) IUTsl OCBEIICHUS U
00001IeHNsT HOBEHITNX JOCTIKEHUH HayKH 0 TeMe pedepara. BrisiBieHne TUCKYCCHOHHBIX, BRIABUTAIOIIUX CIIOPHBIE BOTIPOCHI
u ipo—0nems! yaenbix. O6vem: 5-10 crp. (1,5- 34.).

3axIoueHne: JODKHO BKIIOYaTh 0000IIeHNe aHann3a JIUTepaTyphl ¥ BEI~BoAbL. O6sem: 1 ctp. (0,3-0,54).

CnHcok UCTIOb30BaHHOM JTUTEPATYPHI: HE MEHEe 5-7 HCTOYHHUKOB.

Kpurepuu onexku:

- OIICHKA "OTJINYHO" BBICTABISACTCA CTYEHTY, €CJIU OH B MUCHbMEHHOM BUJI€ AaJ MOJIHBIHN, B JOTMYECKOH MOCIIeA0BaTEIbHOCTH
Pa3BEepHYTHII OTBET Ha ITOCTABJIEHHBII BOIIPOC, TI€ OH IPOAEMOHCTPUPOBAJ 3HaHUA IIPEIMETA B IOJIHOM 00beMe yueOHOH
MIPOTPaMMBEI, JOCTATOYHO TITyOOKO OCMBICIIMBACT JUCIUILINHY, CAMOCTOSATEIIEHO, M HCUEPIIHIBAIOIIE OTBCYACT HA
JIOTIOJTHUTEIIbHBIE BONPOCHI, IPABUIBHO aHAIU3UPYET, CPABHUBACT MPEJIOKEHHBIE MPENOJaBATEIIEM CXEMBbI, IPUBOJIUT
CcOOCTBEHHBIC IPUMEPHI HA OCHOBE KOHIICIIINH, H3YYSCHHBIX Ha JICKIIMOHHBIX U Ta0OPATOPHBIX 3aHATHAIX.

- OIICHKA "XOpOoII0" BBICTABIACTCS CTYACHTY, €CJIA OH B IMCBMEHHOM BHUJIC JaJl pa3BEPHYTHIA OTBET HA IIOCTABJICHHBINA BOIIPOC,
T/Ie CTYICHT AEMOHCTPHUPYET 3HAHUS, TPHOOPETEHHBIE Ha JIEKITMOHHBIX ¥ CEMUHAPCKUX 3aHATHUSX, a TAKXKe MMOTyIeHHBIE
ITOCPEICTBOM H3YIeHUS 003aTeIbHBIX YI€OHBIX MAaTEPHAJIOB 110 KypCy, 1aeT apryMEHTHPOBAHHBIE OTBETHI, IIPHBOIHT
IIPUMEPEI, B OTBETE MIPHUCYTCTBYET CBOOOIHOE BIIaJCHHE MOHOJOTHYECKON PEeUbI0, JOTHYHOCTh U MOCJIEI0BATEIFHOCT OTBETA.
OmHAaKO IOIyCKaeTCsl HETOYHOCTH B OTBETE.

- OIICHKA "yJIOBJICTBOPUTENIFHO" BBICTABISIETCS CTYJCHTY, €CIIM OH B IMCbMEHHOM BHJIE J1aJl OTBET, KOTOPBII CONEPKUT Psil
CEPbE3HBIX HETOYHOCTEH, OOHAPYKUBAIOIIHI HE3HAHUE MPOLIECCOB U3y4aeMOU MPEAMETHON 00JIACTH, OTIIMYAFOIIUICS
HETTTYOOKUM PacKpPhITUEM TEMbI, HE3HAHUEM OCHOBHBIX BOIIPOCOB TCOPHH, HEC(HOPMUPOBAHHBIMU HABBIKAMH aHAJIN3A SBJICHUH,
MPOIIECCOB, HEYMCHUEM JIaBaTh apTyMCHTUPOBAHHBIC OTBETHI, CIIA0BIM BIIaJICHHEM MOHOJOTHUYECKON PEeUYbI0, OTCYTCTBHEM
JIOTUYHOCTH U MOCJIE0BATENbHOCTU. BBIBOIbI TOBEPXHOCTHBI.

- OIICHKA ""HEYIOBICTBOPUTEIHHO" BHICTABIICTCS CTYACHTY, €CJIA OH B IIUCBMEHHOM BHJIC HE CIIOCOOCH OTBETHTH Ha BOTIPOCHI
JlaKe TIPH TOTIOTHUTEITHHBIX HABOISIINX BOIIPOCAX MPETIOAABATEIIS.

5.4. OueHo4HbIe cpeACTBA 1JIsl IPOMEKYTOYHON aTTecTalMu

[IpuMepHBIif IepeYeHb BOIIPOCOB K 3a4eTy

3aKOH COXpaHEHUS MacChl U SHEPTHHL.

3aKOH OCTOSHCTBA COCTABA.

3aKOH SKBHUBAJICHTOB.

I'a30BbIE 3aKOHBI.

BbIBoz ypaBHEHHSI COCTOSIHUS HEAIBHOTO ra3a.

ATOMHO-MOJIEKYJISIPHOE YUEeHUE

XapakTeprcTHKa OMHApHBIX COETMHEHUH (OKCHIBI, IEPOKCHU/IBI, HUTPHUIBI, KAPOUIBI, THAPUIBI, XaJIbKOTCHU/IbI, TAJIOTCHUIbI),
(xknmaccudukays, HOMEHKIATYpa, CIIOCOOBI MOTYyYEHUS!).

XapakTepHCcTHKa TPEXAIEMEHTHBIX COSIMHEHNI: THAPOKCHABI (Kiaccu(pUKanys, HOMEHKIIATypa, CIOCOOBI ITOIyUeHHU)
XapakTepucTuKa TPEXIIEMEHTHBIX COSIMHEHHIA: KACIOTHI (Ki1accu(hUKaIUsa, HOMEHKIIATypa, CIIOCOOBI TIOTYUCHHS)
XapakTeprcTHKa TPEXIIEMEHTHBIX COSINHEHHUN: COMH (KITacCU(pHUKAIHS, HOMCHKIIATYpPa, CIIOCOOBI ITOTyIeHH )
ATOM cno)XHast MUKpOcHcTeMa. Y paBHeHHE e’ bpoits.

XapakTepHucTHKa 3J1eKTpoHa B arome. KBaHTOBbIE yucia.

[TpuHIIUTIBI 3aTI0THEHUS AaTOMHBIX opOuTanei (a.o.)

EMKOCTB HEpreTuyecKux ypoBHEH U MOAYPOBHEH.

KonuyectBeHHas XapaKTEpHUCTHKA OCHOBHBIX CBOWCTB aTOMA.

IIepuoauueckuil 3aKoH.

CTpyKTypa MeproanIeCcKOi TaOIuIIbI.

[TpuponHas 1 NCKyCCTBEHHAs PaMOAKTUBHOCTH (OCHOBHBIE MTOHSTHS).

M.B.C. , xoBaiieHTHas cBsi3b. MexaHn3MBblI €€ 00pa3oBaHusI.

CBoiicTBa KOBaJIEHTHON CBSI3M: HACHIIIAEMOCTh, HAIPABJICHHOCTD, MOJISIPU3YEMOCTb.

Teopust rkOpUIM3aMK ATOMHBIX opOuTaneil. TUIBI THOPUAN3AINN U CTEPEOMETPHUS MOJICKYJI.

Honnas cBs3b.

MeTammyeckas CBI3b,

BonoponHnas cBsi3b

OcHoBHbIe IoHATHA TepMmoauHamMuku (AU, AG, AQ, AH,A, AS)

3axoH I'ecca u ci1eaCTBUS U3 HETO.

3aKoH AeHCTBYIOIUX Macc. XMMHUYECKOE paBHOBECHE.

HpI/IHLII/IH MMOJABUXKHOT'O paBHOBECHS

[ToHsiTHE O CKOPOCTH XMUMHUYECKOH PEaKIHH.

dakTopbl, BIUSIONNE HAa CKOPOCTh XUMHYECKOH peaKIIvy.

Karanwus Bup! karanmsa.

Croco0bI BRIpaKCHHST KOHIICHTPAITHH.

OcHosHble nonoxenust TO/.

a , Kn. Cuna snexrponura. CTyneH4Yaras AUCCOIUAIIHS.

BonoponHslii nokasares.

T'uaponus.




Crenens okucnenus. OKUCIUTENN, BOCCTAHOBUTEIN.
Knaccudukanus OBP.

[IpaBuna cocrasnenust OBP.

Poms Cpener B mpotexkanun OBP.

l'anpBaHMYECKUIl 271EMEHT.

DIEeKTPOTHBIH TOTESHITHAIL.

3..C. Ypasuenue Hepucra.

XUMHUYECKHE UCTOYHUKU TOKA.

DIeKTPOIIHU3.

CtpoeHne KOMIIJIEKCHBIX COSMHEHUH.

CyIIHOCTb U OCHOBHBIE IOHATHSI TUTPUMETPHHU.
OCHOBBI I'PaBUMETPHUYECKOTO (BECOBOT0) U OOBEMHOTO aHAIN30B.

OILICHKA «3a4TCHO» (HOBBILHGHHLIﬁ ypOBCHL) BBICTABJIACTCA CTYACHTY, C€CJIM:

0 JlaH TIOJIHBIH, pa3BepHYTHI OTBET Ha TECOPETUYECKHE BOMPOCHI, IIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAaHMH IO
JVCIUIIINHE, JOKA3aTeIbHO PACKPBITHl OCHOBHBIE TTOJIOKEHHUS BOTIPOCOB;
0 B OTBETE NMPOCICKUBACTCA YETKask CTPYKTYpa, JOTUYECKasi MOCIEA0BATENIBHOCTD, OTPAXKAIOIIAs CYIITHOCTh

PacKpbhIBAEMBIX ITOHITHH, TEOPHIL, IBICHUI, UCIIONb3yeMbIE TP OTBETE MIPUMEPHI, MITIOCTPUPYIOT OCHOBHBIE TEOPETHUECKUE
TIOJIOKCHHST,

0 OTBCT U3JIOKCH JIMTCPATYPHBIM A3bIKOM C HMCIOJIb30BAHUEM COBpeMCHHOﬁ TCPMHUHOJIOTUH,

0 CTYACHT OAa€T OTBETHI HAa JONOJJHHUTEIIbHBIC BOIIPOCHI, IMTOKA3bIBAIOIIHUE BCECTOPOHHUEC CUCTEMATUYCCKUC U rny601<ne
3HaHUA 110 BCEM pasjiciiaMm yqe6H0171 IporpaMmebl, a TaKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOAAIINM 3a €€ IMPCACIIbI;

0 MOryT OBITH JA0ONYIICHBI HEJOYCTHI B OIMPCACIICHUN HOHHTHﬁ, HalmMCaHU XUMHUYCCKHNX (1)OpMyJ'[ u ypaBHeHI/Iﬁ

peaxIyii, HCTIPABICHHBIE CTYAEHTOM CAMOCTOSITEIbHO B IIPOLIECCE OTBETA.
OLIEHKA «3aYTE€HO» (IIOPOTOBBIN YPOBEHB) BEICTABIISIETCS CTYCHTY, €CIIH:

0 JlaH HEIOCTaTOYHO TOJIHBIA U HEAOCTATOYHO Pa3BEPHYTHIH OTBET HA TEOPETUYECKHE BOIPOCHI;

0 JIOTHKA U TOCIIEA0BATEIbHOCTh M3JI0KEHHSI UMEIOT HApYIICHUS;

0 JOMYIIEHBI OMHNOKN B PACKPBITHH HOHITHH, YIOTPEOICHUN TEPMUHOB,;

0 CTYICHT HE CIIOCOOCH CaMOCTOSTEIBHO BBIACINUTH CYIIECTBEHHBIE U HECYIIECTBEHHBIC MPH-3HAKH U MIPUYNHHO-
CJIEICTBEHHBIE CBSI3H, B OTBETE OTCYTCTBYIOT BBIBOJIBI;

0 peuyeBoe odopmiieHrEe TPEeOYeT MOMPaBOK, KOPPEKIUH;

0 HE BJI3JICET METOJlaMH MaTeMaTHYeCKOW 00pabOTKU IKCIIEPUMEHTANIBHBIX (PU3NKO-XUMHUYECKUX PE3yJIbTaTOB.

0 CTYZIEHT HE MOXET UCIPAaBUTh JOMYIIECHHbIE OMIMOKH, Ja’ke ¢ IOMOIIBIO MPEToAaBaTes.

OLICHKA «HCYAOBJICTBOPUTECIILHO» BBICTABJIACTCA CTYACHTY, CCJIN:

OTBCT NPECACTABIIACT coboit PA3pO3HCHHBIC 3HAHUA C CYHICCTBECHHBIMU omuOKaMHu 110 TCOPCTUUCCKUM BOIPOCAM;
NPUCYTCTBYIOT Q)paFMCHTapHOCTL, HCJIOTUYHOCTDh U3JIOXKCHUA,

CTYACHT HC OCO3HACT CBA3b 06cy>K;[aeM0ro BOIIpOCa 1o 6I/IJ'I6Ty C ApyrumMmmn 00BEeKTaMH JHUCHUIIINHEBI;
OTCYTCTBYIOT BBIBOJBI, KOHKPETU3AUA U JOKA3aTCIbHOCTb U3JIOKECHUA,

p€9b HETpaMOTHAasA, XUMHUKO-TEXHOJIOTHIECKasA TEPMHUHOJIOTHUA HE HUCIIOJIB3YETCS,

JAOIIOJIHUTEJIBHBIE U YTOUHAIOIINE BOIIPOCHI MPEIIOAABATEIIS HE IPUBOIAT K KOPPEKIUH OTBETA CTYJACHTA.

WX OTBET HaA BOIPOC IMOJTHOCTBIO OTCYTCTBYET,

HJIM OTKa3 OT OTBECTA.

Ooooogodgo

6. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHasi UTEpPaTYypa

ABTOpBI, COCTABUTEIN 3arnaBue W3znarenbcTBO, rof Oi. anpec
JI1.1 |I'munka H.JL., babkoB | OOmas xumus: yaeOHHK Ui OaKkaaaBpoB Mocksa: FOpaiiT,
A.B., ITonkos B.A. 2012
JI1.2 | Maiimanosa T.M., Xumus: yaeOHOe MocoOue JIIs CTY. OYHOM T'opHo-AunTaiick: http://elib.gasu.ru/index.p

Kaiizep M.I. (opmser 00yu. Hampas. mof. 06.04.01 PUOTAI'Y, 2015 hp?

Buonorus, 44.03.01."Ilexn. o6p." npoduas
buomnorus, 05.04.02. T'eorpadus, 05.04.06.
DKOJIOTHS ¥ PHUPOIOTIONE30BaHHE.

option=com_abook&view
=book&id=7:khimiya&ca
tid=7:chemistry&Itemid=

165

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3naTenscTBO, O Dn. aapec

JI2.1 |Kynukosa H.B. O6mas u Heopranmdeckas xumus. Kype

JIeKIMii: yueOHoe mocodue

T'opHo-AnTalick:
PUOTAI'Y, 2006



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=7:khimiya&catid=7:chemistry&Itemid=165

ABTOpBI, COCTaBUTENN

3arnaBue

W3naTenscTBO, O

On. aapec

JI2.2 | Maitmanosa T.M., JlabopaTopHBIil MpakTHKYM 110 XUMHUH: yaebHo | opHo-Anraiick: http://elib.gasu.ru/index.p
Kaiizep M.H. -METONYECKOE IT0COOHE 110 MOATOTOBKHU PUOTAIY, 2014 hp?
06.04.01 buonorus, 44.03.01 "Tlex. oop." option=com_abook&view
npoduns bromorus, 05.04.02 I'eorpadus, =book&id=313:laboratorn
05.04.06 Dxonmorus ¥ NPUPOAOIOIB30BaHHE yj-praktikum-po-
khimii&catid=7:chemistry
&ltemid=165
6.3.1 Ilepeyenb NporpaMMHOro odecneyeHust
6.3.1.1 | Kaspersky Endpoint Security mis 6usneca CTAHJAPTHBIN
6.3.1.2 | MS Office
6.3.1.3 | flupexc.bpayzep
6.3.1.4 | Moodle
6.3.1.5 | LibreOffice
6.3.1.6 [NVDA
6.3.1.7 | MS Windows
6.3.2 TlepeueHb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | ba3a naHHBIX «OneKTpoHHAs 6nOIMOTEKa [ OpHO-ANTalCKOr0 rOCYIapCTBEHHOTO YHHBEPCHTETA)
6.3.2.2 | DnekrponHO-OnbIMOTeUHas cuctema [IPRbooks
6.3.2.3 | DnekTpoHHO-OMOIMOTeUHas cucteMa «M3narenpcTBo JIaHby
6.3.2.4 | MexBY30BCKas DJICKTPOHHAS ONOIHOTEKA

7. OBPASOBATEJIBHBIE TEXHOJIOI'NA

Mpe3eHTalus

JIUCKyCCHUs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHbBI (MOYJIS)

Homep aynutopuu

Hasnauenue

OcHOBHOE OCHAIIIEHHE

410 Al JlabopaTtopust pu3ndeckoil 1 KOJUIOHTHOH Pabouee mecro npenonasarens. [locagounsie mecra st
XUMUH. Y4eOHas ayJuTOPHsI ISt oOyuaronuxcst (110 KOJIMYECTBY 00y4aIoInXcs).
IIPOBECHUSI 3aHATUH JIEKIMOHHOTO THIIA, YueHudeckas 10CKa, XHMHUUECKHE PEaKTUBBI, XUMUYECKast
3aHSATHH CEMHHApPCKOTO THIA, KypCOBOTO IIOCY/1a, BEITSHKHBIE CUCTEMBI, BBITIPSIMUTEINb, BECHI,
MIPOEKTUPOBAHUS (BBITOTHEHHUS KYPCOBBIX WHBEHTApb IS 00CITy)KHBaHHS yaeOHOTO 000pyIOBaHMS,
paboT), TPYIIOBEIX 1 HHANBUIYAIbHBIX TTOJTKH JIJISL XpaHeHHsI y4eOHOTO 000PYIOBaHUS
KOHCYNbTaluii, TEKyIIEro KOHTPOIS U
IIPOMEKYTOUHOM aTTECTALUU

237 Al VY4eOHas ayAuTOPHS IS IPOBEICHUS Pabouee mecto npenogaBatens. [locamounpie MecTa IS
3aHATHH JEKIIMOHHOTO TUTIA, 3aHATHI oOyJarorxcs (1o KOJIMIECTBY 00yJaroInuXCs).
CEMHUHAPCKOT0 TUIIA, KypCOBOTO Ydenndeckas 10cka, kKadenpa, CTeHIbl, 9KpaH I
MIPOEKTUPOBAHUS (BBIOTHEHUS KyPCOBBIX MIPOEKTOpA HACTCHHO-TIOTOJIOUHBIH PYJIOHHBIH, TPOEKTOP,
paboT), rpyNIOBBIX U MHIANBHIYATBHBIX HOYTOYK
KOHCYJIbTallUH, TEKYIIET0 KOHTPOJIS U
MIPOMEXYTOUHON aTTeCTalun

215 Al KomMmmeroTepHslii kiacc. YueOHas Pabouee mecTo mpenogasarens. [locagounsie MecTa st

ayIMTOPUS JUIsl TIPOBE/ICHHS 3aHATHIA
JIEKIIMOHHOT'O THIIA, 3aHATHIH CEMHHAPCKOTO
THUIA, KyPCOBOTO POEKTHPOBAHUS
(BBINOJTHEHUSI KyPCOBBIX paldoT), TPYIIOBBIX
W MHAWBUTYaJIbHBIX KOHCYIBTAINH,
TEKYIIETr0 KOHTPOJISI U IIPOMEKYTOUHOMH
arrecranuu. [Tomerienue st
CaMOCTOSITENTbHON paOOTHI

oOyyaronuxcs (1o KOJIMIECTBY 00yJaromuxcs).
KomnsroTeps! ¢ noctynom B IHTEpHET



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=313:laboratornyj-praktikum-po-khimii&catid=7:chemistry&Itemid=165

219 Al KomnproTepHslii kiace. YueOHas Pabouee mecto npenogaBatens. [locagounpie MecTa IS
ayAUTOPUS JUTS IPOBEICHUS 3aHATHI oOyvaroruxcs (1o KOJIMIECTBY 00YJarOIINXCs).
JIEKLIHOHHOTO TUIA, 3aHATHH ceMuHapckoro | Kommnerorepsl ¢ noctynoMm B HTEpHET

THTIA, KYPCOBOTO MIPOSKTHPOBAHUS
(BBIIOTHEHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX
nu I/IHJII/IBI/IJIyaHBHBIX KOHCyJ'IBTaHI/Iﬁ,
TEKYIIET0 KOHTPOJISI U TPOMEKYTOUHOM
arrectauuu. [lomemenue ais
CaMOCTOSATENBHOM paboThI

9. METOANYECKHE YKAZAHUSA JJISA OBYYAIOIINXCA 110 OCBOEHUIO JUCHHUITIJIMHBI (MOAY JISA)

MeTtonuyeckie peKOMEHJAIMH 110 BBINOJIHEHHUIO 1a00paTOpHBIX padoT

JlaGopaTopHBIe PabOTHI ABIAIOTCS OCHOBHBIMU BHIAMH YIEOHBIX 3aHATHI, HAIIPABICHHBIMI HA SKCIICPHUMEHTAIBHOE
(mpaxTHYecKoe) TOATBEPIKICHIE TEOPETUIECKIX MTOJI0KEHUH 1 (hOPMUpPOBaHHE 00IIETPO(heCCHOHANTBHBIX B NPO(ECCHOHATBHBIX
KoMneTeHIni. OHM COCTABISIOT BAXKHYIO YaCTh TEOPETHUECKOMN U MPO(ECCHOHAIBLHON MPAKTHYECKOH IT0ITOTOBKH.

B nporiecce mabopaTopHOit pabOTH Kak BUIA YHEOHOTO 3aHATHS CTYACHTHI BBITOIHSIOT OHO FUTH HECKOJIBKO 3a/IaHUH IO
PYKOBOZIICTBOM ITPEMOAABATENS B COOTBETCTBHH C M3ydaeMbIM COJIEpKaHIEM yIeOHOTO MaTepHaa.

ITpu BEIMOTHEHHH 00YJAIOMINUMHECS TA00PATOPHBIX PAOOT 3HAUUMBIM KOMIOHEHTOM CTAaHOBATCS MPAKTUIECKUE 3a1aHUS C
UCIIONB30BaHUEM KOMITBIOTEPHON TEXHUKH, JIaOOPaTOPHO - IPHOOPHOTo 000pyA0OBaHMs U JIp. BeImonHeHHE cTyjeHTaMK
71a00PaTOPHBIX PabOT MPOBOJUTCS C IENBI0: (OPMUPOBAHMS YMEHHH, MPAKTHIECKOTO OMBITA (B COOTBETCTBUH C TPEOOBAHUAMH K
pe3yapTaTaM OCBOCHUS JUCIHILUINHEI, ¥ HA OCHOBAaHHUH IEePEdHs (POPMHUPYEMBIX KOMIICTEHINI], yCTAHOBICHHBIME paboueit
HPOrpaMMON TUCLIMIUTHHBI), 0000LIEH s, CHCTEMATH3aLMH, YTITyOIeHNs, 3aKPETUICHUS OJTyYCHHBIX TEOPETUUCCKUX 3HAHMUH,
COBEPIIICHCTBOBAHUS YMEHHH ITPUMEHATH OTyICHHBIC 3HAHUS Ha ITPAKTHKE.

CocraB 3agaHuii 15t 1a00paTOPHOIT PabOTHI JOIKEH OBITH CINITAHUPOBAH C PACUETOM, YTOOBI 32 OTBEAECHHOE BPEMs OHH MOTIIN
OBITh BBIMIOJHEHBI KAUECTBEHHO OOIBIIMHCTBOM CTYJECHTOB.

Ipu nmaHMpoBaHUM Ta0OPATOPHBIX PAOOT CIEAYET YIUTHIBATh, YTO B XOZE BHIIOIHEHNS 3a/JaHUH Y CTYACHTOB (DOPMHUPYIOTCS
YMEHHUS U IPAKTHIECKUH OMBIT PA0OTHI ¢ pa3MIHBIME NPHOOpaMH, yCTaHOBKaMH, Ta00paTOPHEIM 000pyIOBaHHEM, alapaTypoi,
HIpOorpaMMaMH U JIp., KOTOPBIE MOTYT COCTAaBIATh YacTh MPOPECCHOHATBHON MPAKTUUECKOI MOATOTOBKH, a TaKXke

Uccie0BaTeNbCKIe YMEHH (Ha0MoaaTh, CPaBHUBATh, AaHAITM3UPOBATh, YCTAHABIMBATh 3aBHCUMOCTH, J€JaTh BEIBOJBI U
0000IICHNUS, CAMOCTOSATEIBHO BECTH HUCCIIEOBaHNE, OQOPMIIITE PE3YIIBTATHI).

Brmonaennio 1ab0paTopHBIX paboT MpeIecTBYeT MPOBepKa 3HAHUH CTYACHTOB - UX TEOPETUIECKOH TOTOBHOCTH K BEITIOTHEHHIO
3aJaHusL.

@®opMbI OpraHU3ayy CTyACHTOB IIPYU IIPOBEICHUH JIAOOPATOPHBIX PadoT: GpOHTANBHAs, TPYIIIOBas U MHIMBUAYyaIbHas. [Ipu
(poHTATBEHON (hOpMe OpraHM3aLNH 3aHATHI BCE CTYJCHTHI BEITOJIHAIOT OJTHOBPEMEHHO OJIHY H TY ke paborty. IIpu rpymmoBoit
(hopme opraHu3anuy 3aHATUHN OJHA U Ta XKe PaboTa BBINOTHIETCS IpynnaMu 1o 2 - 5 genosek. IIpu nHIuBHIYyansHOH Gopme
OpraHM3allUY 3aHATHH Ka)KAbIH CTYNEHT BBIIONHAET HHINBUIYaIbHOE 3aJaHHeE.

Tekyuii KOHTPOIb Y4EOHBIX JOCTH)KEHUH 10 PE3yNIbTaTaM BBITIOIHEHHS JIA00OPaTOPHBIX pabOT HIPOBOAUTCS B COOTBETCTBHH C
CHCTeMOH OIeHNBaHMUS (PEHTHHTOBOH, HAKOMUTENIFHOM U 1Ip.), a Taxke (JopMaMH U METOaMH (KaK TpaJUIIMOHHBIMH, TaK U
MHHOBAIIMOHHBIMH, BKJIFOYasi KOMIIBIOTEPHBIE TEXHOJIOTHUH), YKa3aHHBIMU B pabodeil mporpaMMe JUCHUIITHHBL (MOIyms). Texymuii
KOHTPOJIb IPOBOANTCS B TpeZienax y4eOHOro BpeMEHH, OTBEJEHHOIO pabouiM y4eOHBIM IIIAaHOM Ha OCBOCHHE JTUCIUILINHBI,
PE3yABTATHI 3aHOCATCS B )KypHAN YUeOHBIX 3aHATHH.

O0BeM BpeMeHH, OTBOAUMBIH Ha BHITIOIHEHNE Ta00PaTOPHBIX PaboT, IIIAHUPYETCS B COOTBETCTBUH ¢ yueOHbIM mtanoM OITOIL.
[epeuens naboparopHsix pabdot B PIIJI, a Takke KONUYECTBO YaCOB HA MX MPOBEJEHUE JOJIKHBI 00ECIIEYHBATh Peau3aluio
TpeOOBaHUI K 3HAHUSIM, YMCHUSAM U MPAKTUICCKOMY OTIBITY CTYICHTA MO AUCIUILTHHE (MOAY/t0) cooTBeTcTBYomEei OITOIT.

MeToanueckue peKOMEH ALK JUICTYACHTaM 110 OAr0TOBKe pedepaToB

Pedepar - kpaTkoe u3I0KEeHNE COEPKAHMS KHUTH, CTaTbH M T.I1., IPEJICTaBIEHHOE B BUE TeKcTa. Tema pedepara BoIOMpaeTcs
CTYAEHTOM CaMOCTOSITENIBHO U3 33JaHHOTO TIEPedHsI TeM pedepaToB WM NPeIIaraeTcsi CTyJCHTOM I10 COTJIACOBAHMIO C
npenoaaBaresieM. PedepaT qomxeH BKIIOUATh TUTYIIBHBIN JINCT, OTJIABICHHE, BBEICHHE, OCHOBHYIO 9aCTh, 3aKJIIOUEHHE, CIICOK
WCTIOJNBb30BAaHHO JTUTEPATYPhl U NPUIOKEHHS (€cli UMeeTcs1). TUTYABHBIHN JUCT BKIIOYaeT B ce0s1 Heo0xoanmMyro nHdopMaiuo 00
aBTOpE: Ha3BaHME y4eOHOTO 3aBefeHHs, BaKynbTeTa, TeMy pedepara, MO aBTOpa, HOMEp IPYIIIEL, JaHHBIE O HAYYHOM
PYKOBOIMTENIE, TOPOX U TOJ BHITIOIHEHUS PaOOTHI.

OGpa3zer oGpopMIIEHHS TUTYJILHOTO JIHCTA

DenepanbHOE rOCYIapCTBEHHOE OFOPKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS

«"opHO-AnTailickuii rocyJapCTBEHHBI YHUBEPCUTET»

Kadenpa reorpaduu 1 mpupoaonons30BaHus

Pedepar
Tema:

Boinonnun: crynent 211 rp.

dHO
Hayunsl1ii pykoBogUTEb:
K.T.H., JoueHT Munaes A..




I'opHo-Anraiick, 2021

Bo BBereHnn HE0OX0AMMO 0003HAYNTE 0OOCHOBAHHE BEIOOPA TEMBI, €€ aKTyalIbHOCTh, OOBEKT U MIPEAMET, IeNb U 33141
uccieoBaHus. B 0CHOBHOM YacTu U3araercs CyIHOCTb IPOOIeMbl 1 00bEKTHBHBIC HAyUHbIE CBEJCHUS 110 TeMe pedepaTa, JaeTcst
0030p UCTOYHNKOB, COOCTBEHHBIE BEPCHH, CBEJCHHS, OLCHKH. [10 Mepe u3ydeHus IMTepaTyphl Ha OTEIbHBIX JIMCTAX JENAt0TCs
KpaTKHe BBIICKN HanboJee BAXXHBIX MTOJI0KEHHH, 3aTeM OHH PACIIpeelII0TCs 110 BolpocaM IuraHa. O4eHs BaXKHO, YTOOBI OBLIO
PacKpBITO OCHOBHOE COJeprKaHKe Kaxaoro Bompoca. [locie Toro, kak pedepaT roToB, HEOOXOAUMO BHUMATEIBHO €r0 IPOUYHTATh,
c/ienaB HeOOXOIMMBIE JIOTIONHEHHUS U NTONPaBKHU, YCTPAHUTb IIOBTOPEHUE MbICIIEH, BBIIIPABUTh TEKCT. TeKCT pedepara 10mKeH
cozieprKaTh aJpecHbIC CCBUIKH Ha HayIHBIE paboTHL. B 3TOM citydae mpHBOANTCS CCHIIKA Ha IIUTHPYEMbIH HCTOYHHUK, COCTOSIIAS U3
(hammmu aBTOpA M Tofa n3ganus, Hanpumep (ITerpos, 2010). B 3akmrodeHNH IPUBOAATCS BBIBOABI, PACKPBIBAIOIIIE IIOCTABICHHBIC
BO BBeZIeHMH 3a1aud. [Ipu pabore Hag pedepaToM HEOOXOANMO UCTIONB30BaTh HE MeHee Tpex Mmyonukanuii. CUCOK TUTepaTyphl
JOJDKEH 0(OPMIISITECS B COOTBETCTBHH € OOIIEIPUHATHIMU OMOIHOrpaduuecKuMy TpeOOBaHUSIMH U BKIIIOUATh TOJIBKO
WCTIONIb30BaHHbIE CTyIeHTOM myOnmkanun. O0bseM pedepara momkeH ObITh He MeHee 12 u He 6onee 30 cTpaHUI] MAITMHOIIMCHOTO
TEeKCTa uepe3 1,5 nHTepBana Ha OAHON CTOPOHE CTaHJapTHOTO JiucTa A4 ¢ COOMIOCHNEM CIEIYIOLIEro pa3Mepa Moeil: BepxHee U
HWKHee - 2, mpaBoe — 1,5, neBoe — 3 cm. Ipudt — 14. AG3arHbIi 0TCTYM — 5 meyaTHbIX 3HaKOB. CTPaHUIIBI HYMEPYIOTCS B HIYKHEM
IpaBoM yrity 0e3 Todek. [lepBoif cTpaHuIell canTaeTCs TUTYIBHBIN JINCT, HyMEpalis Ha Hel He CTaBUTCS, BTOPOH — OTJIaBJIEHHE.

Meroauueckrue peKOMEHAAIMH 110 MOrOTOBKE MPE3CHTALIUH

KoMmsioTepHyI0 Ipe3eHTaIHIo, COIPOBOXKTAFOIIYIO BEICTYIUICHHE JTOKJIa9MKa, yIo0OHee BCero MOATOTOBUTE B ITporpamme MS
PowerPoint. IIpe3enTanus kak JOKyMEHT IIPEACTAaBIsIET COOOH MMOCIEI0BATEIFHOCTE CMEHSIOMINX APYT Ipyra ciaaiaos. Yamre
BCEro AEMOHCTPALMS IIPE3CHTALH TIPOCLUPYETCs Ha OOJIBIIOM 3KPaHe, pexke — Pa3aeTcsi COOPABIIMMCS KaK MeYaTHBI MaTepHall.
KomraecTBo cnaiioB MpOMOPIIMOHAIBEHO COJIEPIKaHHIO M MIPOIODKUTENIFHOCTH BEICTYIDICHUS (HapUMep, JUIT S-MHHYTHOTO
BBICTYIUICHHS PEKOMEH/YETCSI HCTIONb30BaTh He Ooree 10 craifaoB).

Ha nepBomM crnaiine 0643aTenbHO MPeACTaBIsIETCS TeMa BEICTYIIIEHHS U CBeleHHs 00 aBTopax. Ciemyromiye caaiabl MOXKHO
HOATOTOBUTH, UCTIOJB3Ysl JBE PA3IMYHBIE CTPATETHU HX MOATOTOBKU:

Ha ClTaiiiel momernaercs (pakTHYeCKHil M MIUTIOCTPATUBHBIN MaTepHal (TabiuIsl, rpadguku, Gororpadun U 1p.), KOTOPHIH SBISIETCS
YMECTHBIM U JOCTaTOYHBIM CPEJCTBOM HATTISTHOCTH, TOMOTAeT B PACKPBITHU CTEP)KHEBOH MIeH BRICTYIUIEHHA. B 3TOM citydae Kk
cllaii1aM NpebsBISIOTCS CIEAyIOIIe TPeOOBaHMS:

* BEIOpaHHBIE CPEICTBA BU3YaIH3aNH HHOOPMAITHH (TaOIHIBI, CXEMBI, TPa(UKH U T. 1) COOTBETCTBYIOT COICPKaHHUIO;

* HCTIOJIF30BaHbI MILTIOCTPAIIMU XOPOIIETO KauyecTBa (BEICOKOTO Pa3penIeHus), ¢ YeTKUM H300paXKeHHEM

MaxkcumanbHOe KOJIMYECTBO rpaduuecKoil MHPOPMaIUK Ha OAHOM ciaize — 2 pucyHka (poTtorpaduu, CXeMbl U T.J.) C TEKCTOBBIMU
KOMMEHTapusMH (He 6oiee 2 cTpok Kk KaxxaoMy). Hanbonee BaxHast nH(pOpMaIus JOJDKHA paclonararbCs B HEHTPE 3KpaHa.
OO0bIuHBIN cnaiin, 6e3 23pPekToB aHUMAaNNH, TOIDKEH IEMOHCTPUPOBATHCS Ha 3kpaHe He MeHee 10 - 15 cekyHn. 3a MeHbIIee BpeMs
IPUCYTCTBYIOIUE HE YCIIeeT OCO3HATH COAepKaHue cuaiina.

Cuaiin ¢ aHuManusIMH B CpeTHEM JJOJDKEH HaXOJUThCsl Ha SKpaHe He MeHblIe 40 — 60 cexyna (0e3 yuera BpeMEHH Ha CIrydaiiHO
BO3HUKIIIEe 00CYXK/IeHHe). B ¢BSA3M ¢ 3THM JTydIie HACTPOUTH IPE3CHTANNIO He HAa aBTOMAaTHUCSCKHH 1TOKa3, a Ha CMEHY CIIal/IoB
CaMUM JOKJIAJIUKOM.

Oco060 TmaTenbHo HeOOXOAUMO OTHECTHCH K O(YOPMIICHUIO Mpe3eHTallH. J{JIs BceX ClIaiiIoB MPe3eHTalK 0 BO3MOXKHOCTH
HE00XOAMMO HCIIONB30BaTh OUH U TOT K€ MA0I0H 0QOPMIICHHS, KETJIb — IS 3aT0JIOBKOB - HE MEHbIIE 24 ITyHKTOB, AT
nHpopManuy - 111 nHGopManuu He MeHee 18. B mpe3eHTanmsax He IPHHATO CTaBUTH IIEPEHOCH! B CIIOBAX.

Hawumyumeit 1iBeToBoi raMMO¥ I Ipe3eHTAlUH ABIAIOTCS KOHTpacTHBIE I[BeTa (PoHA U TekcTa (Oernblit POoH — uepHBIi TeKCT;
TE€MHO-CHHUH (DOH — CBETIO-KENTHIH TEKCT U T. 1.). JIyullle He cMemMBaTh pa3HbIe TUIBI MIPU(TOB B OJHOM NpE3CHTALIUH.
PexoMmeHyeTcs He 370yIoTpeOIIATh NPOITUCHBIME OyKBaMH (OHH YHTAIOTCS XyXKe).

3aKITIOYNTENBHBIHN CIIAi Mpe3eHTaluH, coaepxamuii Teket «Cracubo 3a BHUMaHUe» Wi «KoHemy, Bps TN IpreMIIeM I
Mpe3eHTallNH, COMPOBOXKAAIOIIEH MyOIMUHOE BEICTYIIIEHHUE, IOCKONIBKY 3aBepIICHHE T0Ka3a CIaiiIoB elle He SBISeTCS
3aBepIICHHEM BBICTYIIIEHHs. KpoMe Toro, Takue ciaipl, Tak e Kak U cnai «Bormpocsl?», 1y0nupyroT ycTHOE COOOIIEHHE.
OnTUMaIbHBIM BapHaHTOM IIPECTABIISAETCS TOBTOPEHHE TIEPBOTO ClIaiija B KOHIIE TIPE3CHTAIINH, TIOCKOJIBKY 3TO 1aeT BO3MOXXHOCTh
ellle pa3 HAIIOMHUTH CIIYIIATEeNIIM TeMy BBICTYIUICHUS M MMs TOKJIa49uKa U IHOO0 MepedTH K BoIpocaMm, IH00 3aBepIIUTh
BBICTYILICHHE.

Mertoamueckne peKOMEHAAINH 110 TOJTOTOBKE K TECTHPOBAHUIO

IIpu caMOCTOSATENBFHON MOATOTOBKE K TECTUPOBAHUIO CTYIEHTY HEOOXOIUMO:

a) TOTOBSCH K TECTUPOBAHHIO, TpopadoTaiiTe MHPOPMAIMOHHBIA MaTepual o AUCHHIUTNHE. [IpoKOHCYIBTHpYITECH C
MpeToiaBaTelieM 0 BOIPOCY BEIOOpa yueOHOI IUTepaTypsl;

6) 4eTKO BBIICHHUTE BCE YCJIOBUS TECTUPOBAHUA 3apaHee. BbI JOMKHEBI 3HATH, CKOJIBKO TECTOB BaM OyeT npemioxKeHo, CKOJIBKO
BpPEMEHH OTBOAUTCS Ha TECTUPOBAHUE, KAKOBA CUCTEMA OLICHKH PE3YJIbTaTOB U T.[.

B) pHUCTyNas K paboTe ¢ TeCTaMi, BHUMATEIFHO 1 JT0 KOHIa IPOYTHTE BOIIPOC ¥ Mpe/IaraeMble BapHaHTHI OTBETOB. Brioepure
MpaBUIIbHBIE (MX MOXKET OBITh HECKOJIbKO). Ha OTIeNbHOM JTMCTKE OTBETOB BBHITUINUTE UQPY BOMPOca U OYKBBI, COOTBETCTBYIOIIHE
MIPaBUIIbHBIM OTBETaM;

T) B IIPOIIECCE PEIICHHUS JKEeNAaTENbHO IIPUMEHATh HECKOIBKO MOJXO0JI0B B PEIICHHUH 3aJaHuUs. JTO IMO3BOJISICT MAKCUMAJIbHO THOKO
OIIePUPOBATH METOJAMH PEIICHUS, HAX0As KaKAbIA pa3 ONTHMAJIBHBIN BapHaHT.

1) ecu Bel BeTpeTuan upes3BbuaiHO TPYIHBIH A1 Bac Bompoc, He TpaThTe MHOTO BpeMeHH Ha Hero. I[lepexonure k qpyrum
TecTaM. BepHuTeECh K TPYIHOMY BOIIPOCY B KOHIIE.

€) 00513aTeIbHO OCTAaBHTE BPEMS JIJISl IPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHHMICCKHX OIINOOK.




