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1 NOSCHUTEJIBHAS 3AIIUCKA

1.1 Heab nucuumIMHbL: cOpMHUPOBAThH (GyHIAMEHTAIbHBIEC 3HAHHS B 001aCTH 001Iei
Y HEOPTaHNYECKOU XUMHH.

1.2 MecTto gucuuminusl B crpykrype OOII

Jucuumnmza «OCHOBBI 00IEH XMMHUK» OTHOCHUTCS K JUCLUIUIMHAM YacTH, GopMupye-
MOM yyacTHUKaMH 00pa3oBareibHbIX oTHOmeHH 61oka b1 (B1.B.11).

ConeprkaHue JUCUUIUIMHBI Oa3UpyeTCsl Ha 3HAHUAX 10 XUMUH, (PU3HKE U MaTeMaTh-
K€ 3a Kypc 0011eo0pa3oBaTesIbHOM MKOJBL. [ Ty0oKOe yCBOGHUE TaHHON NUCITUTUIMHBI SBJISI-
€TCsl OCHOBOM I U3YYECHMSI BCEX NUCLHUIIIMH XUMMUYECKOIO IUKJIA.

1.3 IncuuniinHa HanpaBjeHa Ha (OpPMUPOBaHMe CJeAYIOIMX KomneTeHnmii: YK-
1, OIIK-1, OIIK-2, IIK-1:

-YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHYECKHI aHAJIN3 U CUHTE3 HH(pOpMaIuu, mpu-
MEHATh CUCTEMHBIHN MOAXO/ Ul PEIICHUS TOCTABJICHHBIX 3a7a4, HHAMKATOPAMHU OCTHXKE-
HUS KOTOPOU SABJISIETCS:

e YK-1.1 Ananusupyer 3aaady, BeLACIsISI ee 0a30BbIe COCTABIISIOLINE.

e YK-1.2 OmnpenensieT, MHTEPIPETUPYET U PAHKUPYET HHPOPMALIUIO, TpeOyeMyIo ISl PeLIeHuUs
MTOCTaBICHHOM 3aJa4u.

e YK-1.3 OcymiecTBiseT MOUCK MH(GOPMALIUU JIJIsl PEIICHUS TOCTABICHHOM 3a7a4u 110 Pa3ind-
HBIM THUIIaM 3aIIpOCOB.

o YK-1.4 Ilpu o6paboTke nHPOpMANUK OTIMIaeT (PaKThl OT MHEHHH, HHTEPIIPETAIAN, OIICHOK,
(dopMupyeT cOOCTBEHHbIE MHEHHUS U CYXKIICHHS, apIYMEHTUPYET CBOM BBIBOJIBI M TOUKY 3PEHUS, B TOM
YHciIe ¢ MpUMeHeHneM (pruocodCcKoro MOHATHIHOTO anmapara.

*YK-1.5 PaccmaTpuBaeTt u npezasaraeT BO3MOKHbIE BaApUAHTBI PEIIEHUS IOCTABICHHON
3a/1a4M, OILICHUBAs UX JOCTOMHCTBA U HEJOCTATKH.

-OIIK-1 CnocobeH aHanmu3upoBaTh U UHTEPIPETUPOBATH PE3YIbTaThl XUMHUECKUX IKCIIEPU-
MEHTOB, HAa0JIOIEHUI U U3MEPEHUN, NHAUKATOPAMH JOCTUKEHUSI KOTOPOH SIBIISIETCSA:

e OIIK-1.1 CucrematusupyeT M aHaIU3UPYET PE3YJbTaTbl XMMHUUYECKUX 3KCIIEpH-
MEHTOB, HaOJIIOACHUH, U3MEPEHUH, a TaKKe pe3yJbTaTbl PACUETOB CBOWCTB BELLECTB U MaTe-
pHUaoB.

e OIIK-1.2 [Ipennaraer UHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB
U PacyeTHO-TEOPETHUYECKUX PabOT ¢ MCIIOIb30BAaHUEM TEOPETHUECKUX OCHOB TPAJAMLIMOHHBIX
Y HOBBIX Pa3/IeJIOB XUMHUHU.

e OIIK-1.3 ®opmynupyeT 3aKJII0OUEHUS] U BBIBOJIBI IO pe3yJibTaTaM aHajlu3a JUTepa-
TYPHBIX JTaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIbHBIX M PAaCUeTHO-TEOPETUYECKUX paboT Xu-
MUYECKON HaIPaBJIECHHOCTH.

-OIIK-2 Crioco6eH npoBOJUTH ¢ COOJIOICHHEM HOPM TEXHUKU 0€30IacCHOCTH XUMHUYECKUI
AKCIIEPUMEHT, BKJIIOUYasi CHHTE3, aHaJIN3, U3yUYEHHE CTPYKTYPbl U CBOWCTB BELIECTB U MaTEpU-
aJIOB, UCCIIEOBAHKE ITPOLIECCOB C UX YYaCTUEM, HHAMKATOPAMH JOCTHKEHUS KOTOPOH SABJIS-
eTcsl:

e OIIK-2.1 Paboraer ¢ XMMHUYECKMMH BEILIECTBAMU C COOJIIOJIEHUEM HOPM TEXHHUKH
0€30I1acHOCTH.

e OIIK-2.2 CuHTe3upyeT BelecTBa U MaTepUabl Pa3HOW MPUPOBI C UCIIOJIb30BaHU-
€M MMEIOIINXCS METOIMK.

e OIIK-2.3 IIpoBoguT cTaHAApTHBIE ONEpalMM IJI ONPENEICHHUS] XMMHYECKOIO H
(ha30BOro coctaBa BEIIECTB U MaTepUaIOB HAa UX OCHOBE.

e OIIK-2.4 Mccnenyer CBOMCTBA BEIIECTB U MAaTE€PUAJIOB C UCIIOIb30BAHUEM CEpUI-
HOT'0 HAYYHOT'O 000PYAOBaHMUS.

-IIK-1. Bnageet cucremoii pyHIaMEeHTATbHBIX XUMUYECKUX TTOHATHN U 3aKOHOB, HHAUKATO-
PaMM JIOCTH)KEHUSI KOTOPOU SIBIISETCS:

e [IK-1.1 [loHnmaeT OCHOBHBIE MPUHIUIIBI, 3aKOHBI, METOJOJOTUIO U3yYaEeMbIX XH-
MUYECKHUX TUCUUIUINH, TEOPETUUECKHNE OCHOBBI (PU3HUECKUX U (PU3UKO-XUMHYECKHX METOJI0B
UCCIIEJOBAHMSI;



e JIK-1.2 Mcnons3yer ¢pyHIaMEHTaIbHBIE XUMHUUECKHE TTOHATHS B CBOCH mpodeccu-
OHaJILHOH 1€ TENbHOCTH;
e JIK-1.3 UnTepnpeTupyeT MmoyryueHHbIE PE3yJIbTaThl, UCIIONb3Ysl 0a30BBIC MOHSATHS
XUMHUYECKHUX JUCLHUIIIMH.
1.4 Ilepevyenb NIaHUPYEMBIX pe3yJIbTaTOB 00y4eHus. B pe3ynbpTaTe uzydeHus nucuu-
IUTMHBI CTYACHT JOJIKCH
- 3HATh:
- IIyTH MOHMCKa UH(POPMALUH Ul UCIIOJIb30BaHUS MTOJIyYEHHBIX TEOPETUUYECKUX U IPaK-
THYECKUX 3HAHMI B 00J1aCTH OOIIEH XMMUH;
- OCHOBBI I1IOMCKA, KPUTHUECKOTO aHAJIN3a U CUHTE3a MH(OpMAIMK, CUCTEMHOTI'O MOAXO0-
Jla JUIs PEeLIeHUs TOCTaBICHHBIX 3a/1a4 B paMKaxX JUCIMILIMHBI 001Iast XUMHUS;
- COBPEMEHHYIO HOMEHKJIATypy XMMHUYECKUX COCIUHEHNN;
. OCHOBHBIE KJIACChl XUMUYECKUX COCTUHEHUI U TUIIBI XUMHUYECKHUX PEaKIIMi;
0COOEHHOCTH XUMHUYECKON (hOpMBI OPraHU3aLMHY MaTEPUU
- OCHOBBI KQUECTBEHHOI'0 aHAJIN3a HEOPTaHUYECKUX COEINHEHUM;
. OCHOBHBIE COBPEMEHHBIE METO/BI UCCIIEIOBAHNS HEOPTaHUYECKHUX BELICCTB;
. METOABI M CIIOCOOBI 00pabOTKM MH(POPMALUHU PE3yJIbTaTOB XMMUYECKOTO KCIIEpPH-
MEHTa, pe3yJIbTaTOB HaOII0ICHUI U U3MEpEHUi];
. WH(POPMALMOHHBIE HCTOYHUKH CIIPABOYHOTO, HAYYHOT0, HOPMATUBHOTO XapaKTepa;
- OCHOBHBIE XMMHUYECKUE NIOHSTHSI,
- OCHOBHBIE 3aKOHbBI XUMUU;
. o0111e CBeIeHUsI 0 XUMHUECKOM JIEMEHTE;
. MI0JIO’KEHNE XUMHUYECKOT0 31eMeHTa B [leproauueckoii cucteme;
. CTPOEHHE aToMa dJIEMEHTA,
. CBOIICTBA MPOCTOTO BEIIECTBA, 00Pa3yeMoro JaHHBIM JIEMEHTOM;
- YMeTb.
- aHAJIM3UPOBATH 33Ja4y, BbIJEIISAS €€ 0a30BbIE COCTABIISAIONINE U OCYLIECTBIISET AEKOM-
MO3ULUIO 33Ja4H;
- TPaMOTHO, JIOTUYHO, apTyMEHTUPOBAHHO ()OPMHUPOBATH COOCTBEHHBIE CYXKJICHHS U
OLICHKU;
- OIPENENSTh U OLICHUBATh IPAKTUUYECKHE MTOCIIECTBUS BO3MOKHBIX PELICHUH;
- COTIOCTABIISIET Pa3Hble UCTOYHUKU MH(OPMAIUH C 1IeJIbI0 BBISBICHUS UX IPOTHBOPE-
YU U MIOUCKA IOCTOBEPHBIX CYKICHUN
- CTaHJAPTHBIE ONEPALMH 110 IPEIaracMbIM METOIUKAM;
- BBIOMPATh METO/Ibl JUArHOCTUKH BEILIECTB U MaTEpUAIOB, IPOBOJAUTH CTAHIAPTHbHIE
WU3MEpEHMUS.
« IPUMEHATh U aHAIM3UPOBATh OCHOBBI IIOMCKA, KPUTUYECKOTO aHAIN3a U CUHTE3a MH-
(dbopMaruu, CUCTEMHOTO MOAX0/1a I PEIIEHUs] IOCTAaBICHHbIX 3a/1a4;
- aHAJIM3UPOBaTh 3aJauy, BBIJAENAsS €€ 0a30Bble COCTABISIOIIME, U OCYLIECTBISET Je-
KOMITO3UIUIO 33]1a4H;
- TPaMOTHO, JIOTHYHO, apryMEHTUPOBAHHO (POPMUPOBATH COOCTBEHHBIE CYXAEHUS U
OLICHKU;
- OTIAMYaTh (PAKTHI OT MHEHUI, HHTEpIPETAlMiA, OLEHOK U T.JI. B PaCCyKJIEHHUIX APYTHX
Y4aCTHUKOB JI€SITEIbHOCTH;
- ONPENEINATh U OLIEHNUBATh IPAKTUUECKNE NIOCIIEACTBHSI BO3MOXKHBIX PELICHMUI;
- COIOCTABJISIET pa3Hble UCTOYHUKU MHPOPMAIMH C 1IeJIbI0 BBISBICHHS WX MPOTHUBOpE-
YMI ¥ IOMCKA IOCTOBEPHBIX CYXKJIEHUI;
- IPOBOJUTH AHAJIN3 HEOPTaHUYECKUX COCIUHEHHH M MHTEPIPETHPOBATh MOJyYEHHBIE
pE3yJIbTaTHI;
- 00pabaTbIBaTh, AHATTU3UPOBATH U 0000IIATH Pe3yIbTAThl HAOIIOJCHUM U U3MEPEHMI;
- BBIABIIATH CBSI3b MEXIY (PU3MUECKUMHM M XMMHYECKHMMHU MPOLECCAMHU, MEXKIY CTpOe-
HUEM U CBOMCTBAaMHU HEOPTaHUYECKUX BEILECTB,



- pelaTh 3aa4u, UCIOJIb3YSl IPUHLIUIIBI U METO/Ibl HEOPTraHUYECKON XUMUU;

- OOBSCHATH U aHATM3UPOBATH HA OCHOBE JKCIIEPUMEHTAIBHBIX JAHHBIX CBOWCTBA Be-
HIECTB U MPOLECCHI, MPOTEKAIOLIUE MPU UX B3aUMOACHCTBUH;

- CTaBUTh XUMHUYECKHUI YKCIIEPUMEHT, aHATTU3UPOBATh U OIICHUBATH J1a00paTOPHBIC UC-
CJIeIOBaHMUS;

- BJIaJIeTh:

+ HaBBIKAMH I'PAMOTHO, JIOTUYHO, apTyMEHTHPOBAHHO (JOPMHUPOBATH COOCTBEHHBIE CYKIACHHUS H
OIICHKH,

+ CIIOCOOHOCTBIO OIpPEACIATL U OLCHUBATDL MPAKTUYCCKUC MMOCICACTBUA BO3SMOKHBIX pCHICHI/Iﬁ

- HaBBIKAMM aHAJIN3a, IPUMEHEHMS] OCHOB IOMCKA, KPUTHUUYECKOTO aHAJIW3a U CHHTE3a
nH(pOpMalliU, CUCTEMHOT0 TOJIX0/a /Ul PEUICHHs TOCTaBJICHHBIX 3a/1a4 B paMKax JUCIHU-
TUTHHBI 00TIIast XUMUS;

- HaBBIKaMU aHaJM3a 3a/1a4yM, BblIEJss ee 0a30Bble COCTABISIONINE U OCYIIECTBIISS Je-
KOMIIO3UIIUIO 33/1a4y;

- HaBBIKAMU TPAMOTHO, JIOTUYHO, apryMEHTHUPOBAHHO (HOpMHUPOBATH COOCTBEHHBIE
CYKJICHUSI U OLICHKH;

- HaBBIKaMHU OTJIMYaTh (PAKTHl OT MHEHUH, HHTEPIIPETALINIA, OLEHOK U T.J. B pacCyxe-
HUSX JIPYTHX YYACTHUKOB JICATEIHHOCTH;

- CIIOCOOHOCTBIO OMpPEAENATh U OLIEHWBATh MPAKTUYECKUE IMOCIEIACTBUS BO3MOMKHBIX
peueHui;

- HaBBIKAMHU JIEJIaTh 3aKJIIOUEHUS M BBIBOABI MO pe3yJbTaTaM aHajiu3a JUTEPaTypPHBIX
JAHHBIX, COOCTBCHHBIX YKCIICPUMEHTAIBHBIX U PACUETHO-TEOPETUICCKUX PabOT MO HEOp-
TaHUYECKON XUMUU;

- HaBBIKAMHU CHUCTEMATHU3UPOBATH U AHATM3UPOBATH PE3YyJbTAThl XUMUUECKUX IKCIICPHU-
MEHTOB, HAOIIOJACHUI, U3MEPEHUH, a TaKKe Pe3yJbTaThl PacueTOB CBOICTB HEOpraHU4e-
CKHX BEIIIECTB U MaTepUaIOB HA X OCHOBE;

- OCHOBHBIMHU 3aKOHAaMH M 3aKOHOMEPHOCTSIMU HEOPTaHHMYECKOM XMMHUU U MPUMEHSTh
UX TP PEIIeHUH 3a]a4, IPH aHAIN3€ SKCIIEPUMEHTAIBHBIX JaHHBIX, TOJTYYEHHBIX MPU UC-
CJIEIOBaHMH;

- croco0amMy OpUEHTAIMH B PO ECCHOHATBHBIX UICTOYHHKAX UHPOpMAIUK (KYpPHAIIBI,
caiiTsl, 00pa3oBaTeIbHbIE TOPTAIIbI);

- HaBBIKaMHU MOCTAaHOBKHU JKCIIEPUMEHTA, aHaJN3a U OLIEHKHU Pe3yJbTaToOB JlabopaTop-
HBIX WCCJICIOBAHMIA;

- METOJaMHU OTpEJENICeHNUs BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHUX MpPEBpAIICHUN B
Pa3IMYHBIX YCIOBHSIX U OIEHKH UX TTOCJIE/ICTBUA;

- TEOPETUYECKUMH METOJaMH OMHCAHUS CBOWCTB MPOCTHIX M CIIOHBIX BEIIECTB HA OC-
HOBE UX MoJjoxkeHus B [leproanyeckoit cucteMme XUMHYECKUX 3JIEMEHTOB;

- crocobamu 6e30MacHOro OOpaIeHUs] C TOPIOUYUMU U TOKCUYHBIMU BEIIECTBAMH, Ja-
O6opaTopHBIM 000pYy/10BaHUEM;

- HaBBIKAMU MHTEPIIPETAlUU PACCUYMUTAHHBIX 3HAYECHUI TePMOJUHAMHYECKUX (YyHKIUH
U Ha UX OCHOBE MPOTHO3UPOBATh BO3MOXKHOCTh OCYILIECTBJICHMS U HANpaBJIeHHE POTEKa-
HUSl XUMUYECKUX MPOIIECCOB.

1.5 O6mas Tpy10eMKOCTh IMCUMILIMHBI «O0IIAass XMMHS» COCTABISET 5 3aYETHHIX
equnaun (nanee — 3E) (180 yacos).

HporpaMMa npeayCcMaTpruBacT U3y4YCHUC MATCpHala Ha JICKOUAX H J'Ia60paTOpHBIX 3aHATUAX.
HpeZ[YCMOTpeHa CaMOCTOATCIbHAA pa60Ta CTYACHTOB IO TEMaM H pas3JciiaM. HpOBepKa 3HAHWUH
OCYIIECTBIsETCS. (PPOHTATHHO, WHINBUIY AJTHHO.

1.6 O0bem AMCHMILVIMHBI M BUABI Y4eOHOH 1esiTeIbHOCTH
O0beM IMCUMIIMHBI M BUAbI Y4e0HO AeATeJIbHOCTH

Buj yueGHoii padoThl \ Bcero yacos \ Cemectp 1 \
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Buj yueOHoi padoThl Bcero yacos Cemectp 1
OO0m1ast TpyJ0€MKOCTh 180
AyIUTOpHBIE 3aHIATUS 86
Jlexmun 42
JlaboparopHbie pabOThI 44
CamocrosiTenpHas padoTta 58
Buj HTOrOBOTO KOHTPOJIS: 36 9K3aMeH
2 YYEBHO-TEMATNYECKOE IIJIAHUPOBAHUE
Y4yeOHO-TeMaTHYeCKH i IVIaH
Bcero AyauTOpHBIE
Ne ni/m HaumenoBanue TeM (pa3iesioB) 4acoB 3aHATHUSA Cawmo-
a1 a6 CTOsI-
exuuu a00pa- | enpnasn
TOPHBIE | \\Gora
3aHATHA
1 BBenenue 10 2 4 4
1.1 [Ipeamer u 3agaun xumuu. Matepus. 3 1
JBrmxenne. XumMudeckass peakius
1.2 [TpaBuiia paboThl B XUMHUYECKOH J1ab0pa- 7 1 4 2
topun. TexHuka 6€30MacHOCTH.
JlaGopaTopHoe o0opy0BaHUE.
Jlabopamopnas paboma Nel.
OcHoBHbIE IIpHUEMBI pabOTHI B 1ab0paro-
pun
2 OcHOBHDBIE MOHSATHS M 3aKOHbI XUMHH 24 6 12 6
2.1 OCHOBHBIC TTOHSATHS ¥ 3aKOHBI XUMHUHU 7 6 1
2.2 Jlabopamopnas paboma Ne2. 5 4 1
Omnpenenenre OTHOCUTENBHON MOJIEKY-
JSIpHO# Macchl okcua yriepoaa (1V).
2.3 Jlabopamopnas paboma Ne3. 6 4 2
OmnpeneneHne YKBUBAICHTHOM MaCChI
MAarHusl.
2.4 Jlabopamopnas paboma Ne4. 6 4 2
OcCHOBHBIE KJIaCChl XUMUYECKUX COE/IU-
HEHUH.
3 Ilepuoagnyecknii 3aK0H KaK OCHOBa 18 6 12
XUMHYecKol cucreMaTuku. CoBpeMeH-
Hbl€ MPeACTABJIEHHS 0 EPHOTUIHOCTH
CBOMCTB 3JIEMEHTOB
3.1 [lepnonnueckuii 3aKOH U IEpUOIUYECKAst 6 2 4
cucrema JI.11. Menneneena.
3.2 Crpoenue aToMma. 6 2 4
3.3 XuMHYecKas CBA3b. 6 2 4




4 Peakuun B HeOpraHm4ecKoi XuMuu 52 16 16 20
4.1 Peakiiuy B HeOpraHuuecKorl XUMUHU 24 16 8
4.2 Jlabopamopnas paboma Ne5. 6 4 2
KauecTBeHHBIE peaKI Ha KATUOHBI U
AHUOHBI.
4.3 Jlabopamopnas paboma Ne6. 8 4 4
OKHCTUTENIbHO-BOCCTAHOBUTEIBLHBIE Pe-
aKIIUU.
4.4 Jlabopamopnas paboma Ne7. 6 4 2
DJIEKTPOIIH3.
4.5 Jlabopamopnas paboma Ne§. 8 4 4
Koppo3usi.
5 PacrBopbl. Crioco0bI BbIpaKeHHs CO- 16 4 4 8
CTaBa PacTBOPOB
5.1 PacTBOpBI. 4 2 2
5.2 CriocoObI BEIpaXEHHS COCTaBa pacTBOpoB.| 4 2 2
5.3 Jlabopamopnas paboma Ne9. 8 4 4
IIpuroroBneHue pacTBOPOB pa3IMYHOU
KOHIIEHTpAIUH.
6 KoMmiiekcHbIe coeJnHEeHN A 24 8 8 8
6.1 KoMmruiekcHble coequHeHN 12 8 4
6.2 Jlabopamopnas paboma Nel (). 6 4 2
KommiekcHsie coequnenus. [lonydyenue u
YCTOWYUBOCTb.
6.3 Jlabopamopnas paboma Nel 1. 6 4 2
KommiekcHbie coequHeHus. XUMUYECKUe
JK3aMeH 36
Hroro 180 42 44 58
HNuTepakTUBHOE 00y4eHHUE M0 TUCIUIIUHE
Bun 3a- | ®opma HHTEpaKTHUB-
No Tema 3anaTus Komn-Bo vacos
HATHUS HOTO 3aHSATHS
1. [Ipenmer u 3amaun xumun. Matepus. JIK Jlekuus-nuckyccust 24,
JBrxeHue. XuMHUYECKasi peakLmsl.
2. JlabopaTtopHas pabota Ne2. Omnpee- JIP Pabota B manbIx 44,
JIEHUE OTHOCUTEIHHON MOJIEKYJISIP- rpymnmnax
HOM Macchl okcuaa yrieposa (1V).
3. JlabopaTtopHas padota Ne3. Onpene- JIP Pabota B manbIx 44,
JIeHUE SKBUBAJICHTHON MacChl Mar- rpymnmnax
HUSL.




4. Ilepnonnueckuil 3aKOH U IEPUOIH- JIK Jlexus ¢ omnoOKa- 2 4.
yeckas cucrema J[.1. Menneneena. MH

5. JlabGopaTopHas padota Ne5. Kaue- JIP Pabota B manbIx 4y,
CTBEHHBIC PEAKIINH HAa KATHOHBI U rpymnmnax
AQHUOHBI.

6. Jlaboparophast pabota Ne9. ITpuro- JIP Pabora B ManbIx 4 4.
TOBJICHHE PACTBOPOB Pa3IN4HOMN rpymnmnax
KOHI[CHTPAIIUH.

7. JlaGopaTtophnas padota Nel0. Kom- JIP Pabota B manbIx 4y,
IUICKCHBIC coenuHeHus. [lonydyenue u rpymnmnax
YCTOWYUBOCTb.

8. JlaboparopHast pabora Nell. Kom- JIP Pabora B ManbIx 24,
IJIEKCHBIE COeTMHEHUSI. XUMHUYECKUE rpymnmnax
CBOMCTBA.

9. Peakuyuu B HEOpraHn4eCcKOW XUMUU. JIK Jlexunsa- 2y,

KOHCYJIbTAITUS

Bcero: 28 u.

3 COAEP/KAHUME TEM (PA3AEJIOB)
1 Beenenue
Ilpeomem u 3a0auu xumuu. Mamepus. /[sudicenue. Xumuueckas peaxyus
[Ipeamer u 3amaun xumuu. [lonstue o matepun. CBoiicTBa Mmatepun. BerecTBo u 1o-
ne. DnemMeHTapHbIe YacTUIbl. OCHOBHBIE ()OPMBI JABMKCHUS MaTepuu. XuUMHUYecKas (hopma
IBrKeHHS Matepud. Crienuduka XUMAYECKOW GOpPMBI ABHKCHUS MATEPHH.
[IpaBuna paboThl B xuMHUueckor jabopaTtopun. TexHuka O6e3omacHocTH. JlaGopaTop-
HOE 000pyIOBaHHE.
2 OcHOBHbBIE MOHSATHS M 3aAKOHbI XMMHUH

OcHog6Hble noHAMUA U 3aKOHbL XUMUU

AToMmHO-MoJeKyspHoe yuenue. Pabotel M.B. JlomoHocoOBa.

CTexroMeTpUUECKHE 3aKOHBI XUMHUU: 3aKOH COXPAaHEHUs MacChl U YHEPIUM BEILECTB,
3Hau€HUE ero B XMMHH; 3aKOH nocrosiHcTBa coctaBa (K. [Ipycr), Gepromnuasl U AaabTOHU-
JIbl; 3aKOH KpaTHbIX oTHomeHui (/. JlanbToH); 3aKk0oH ABOraJipo M CIEACTBUS U3 HEro; 3a-
KoH o0beMHbIX oTHomeHud (OK. I'eif-JIroccak); skBuBaneHT, 3akoH 3kBUBaneHTOB (M. Pux-
Tep).

OcCHOBHbIE BEIMYUHBI, TPUMEHSEMbIE B XUMHUU: aTOMHbBIE M MOJIEKYJISIPHBIE Macchl,
yuciao ABorazpo, 1 a.e.M. (aToMHasi €AMHULIA MAacChl), Macca aToMa M MOJIEKYJIbI; KOJTMYECTBO
BEIIECTBa, MOJIb — €IMHUIIA U3MEPEHUS KOJIMYECTBA BEILECTBA; MOJIIpHAs Macca, Ompeselie-
HHUE MOJIIPHOI Macchl BEIIECTBA, MOJISIPHBIA 00beM ra3000pa3HbIX BEIIECTB.

XHWMHMYECKUN A3BIK. XMMHUYECKAasi HOMEHKJIATypa. XUMHYECKas TEPMHUHOJIOrUsA. XHu-
MHYECKasi CUMBOJINKA. XMMUYECKUH 3HAK, XUMHUecKas Gopmyia (mpocTeiias, MOIeKysp-
Hasl, CTPYKTYypHasl, CTEpEOXUMHUYECKasi), XUMUYECKOE ypaBHEHHUE. PacyeTsl Mo XuMHUYECKUM
dopMynaM U XUMHUECKUM YPaBHEHHSIM.

HekoTtopsie 0OCHOBHBIE MOHATHS XMMHU: aTOM, aTOMHbIE YaCTUIbI (ATOMHBIN pajuKall,
aTOMHBIN MOH, aTOMHBIN MOH-PAJIMKaIl), MOJIEKYJIa, MOJIEKYJISIPHBIE YaCTUIBI (MOJIEKYIISIPHBIN
panuKal, MOJEKYJISPHBIA MOH, MOJIEKYJISIPHBIN HMOH-paJNKaT) XUMUYECKUN 3JIEMEHT, (pOpMbI
€ro CyILECTBOBAHUS: CBOOOHBIE aTOMBI, IPOCTHIE U CIIOKHBIE BEIIECTBA.

Knaccudukamnms npocteix BemecTB. Mertamibl. HemeTtamibr.




Knaccudukanus cioXHBIX BEIIECTB MO COCTaBy. buHapHble COeAUMHEHMs. DIEKTPOOTpULIa-
TEeIbHOCTh. BanieHTHOCTh. BajeHTHbIE BOZMOXHOCTH aTOMOB XUMHUYECKHX 3JIeMEHTOB. CTe-
neHb okuciaeHus. 3apsa nona. Homenkiarypa OMHapHBIX coelMHEHUH. TpexanieMeHTHbIe CO-
eauHeHus. [ MapoKcuabpl U comu.

Krnaccudukanus ciaoXHbIX COSAUHEHHM MO0 (YHKIUMOHAJIbHBIM MpHu3HaKaM. OKCHIbI
coneoOpa3ymomme u HeconeoOpasyromue. OKCUIBl KUCIOTHBIE, OCHOBHBIE W aM(OTEpHBIC.
Howmenknartypa okcunoB. [Tonydyenue. ColicTBa.

OcnoBanus. OHO- 1 MHOTOKUCIOTHBIE OcHOBaHus. [1{enoun. Homenknatypa ocHo-
BaHui. [lonyuenue. CoiictBa. UHAMKATOPBI.

Kucnotsl. beckucnoponnble u kucinopoacoaepxamue. OJHO- © MHOTOOCHOBHbBIE KHC-
notel. Homenkinatypa kucinot. [loayuyenue. CBoHCTBa KOHIEHTPUPOBAHHBIX U Pa30aBIEHHBIX
KHCJIOT.

Comnu. Cpennue, kucibie, ocHoBHbIC. [Tomydyenue. CrolictBa. HomeHknaTypa cosen.
KauectBeHHbie peakiiiy Ha KATHOHBI U AHUOHBI.

I'enernyeckue psapl METAIOB U HEMETAIUIOB. [ eHeThuecKkas CBsA3b MKy MPOCTHIMU
BEIIECTBAMHU U KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM.

3 Ilepuoanyeckuii 3aKOH KAK OCHOBA XMMHU4YeCKOH cucTreMaTuKH. COBpeMeHHbIe
NpeacTaBJieHusl 0 NePHOJIMYHOCTH CBOMCTB 3JIeMEHTOB

Tlepuoouueckuii 3axkon u nepuoouveckas cucmema /{.1U. Menoeneesa.

OtkpbiTHE nepuoanydeckoro 3akoHa /[.M. MenneneeBbiM. DTanbl OTKPBITUS NEPUOIU-
yeckoro 3akoHa. Ilepmommueckuii 3axkoH. DU3MYECKUI CMBICT aTOMHOI'O HOMEpa, HOMEpa
CpyIIIbl, HOMEpa Mepuo/a.

Cmpoenue amoma.

CoBpemenHas (opMyIHpOBKa mepuoandeckoro 3akona. [lepuoguyeckas cuctema Xu-
MHUYECKHX 3JIEMEHTOB KakK rpaduyeckoe BhIpakeHHUE Nepruoandeckoro 3akona. Koporkomnepu-
OJIHBIA M JJIMHHONIEPUOAHBIM BApUAHThI MEPUOJUYECKOW CUCTEMBI 31eMeHTOB. CTpyKTypa
MEePUOIUYECKON CUCTEMbl. BUJIbI aHAIOTUN XMMHUYECKUX 3JIEMEHTOB, BBIJCISIEMBIX B IEPHO-
audyeckod cucreme. IlpyunHa NEepUOIMYHOCTH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB. Dusnue-
CKHI CMBIC]T TIEPUOJIMYHOCTH. BTOpHUYHAsT M BHYTPEHHSS] MEPUOJIUYHOCTh XUMUYECKUX dJIe-
MEHTOB.

3HavYeHHE MEPUOINIECKOTO 3aKOHA U TIEPUOIUIECKON CHCTEMBI.

Xumuyeckas c6:3b

O6pazoBanue cloxHBIX YacTull. [Ipupoga xumuyueckoi cBsizu. Monekyinbl. Buas xu-
MUYECKOHU CBS3U. DIEKTPOOTPULIATEIBHOCTD.

KoBanentHas cBs3b. JJOHOpHO-aKLIENTOPHBII MeXaHU3M 00pa30BaHUS KOBAJIEHTHOM
cBs3U. HackllmaeMocTh U HampaBiIeHHOCTh KOBAIEHTHOH cBsizu. @opma monekyn. ['ubpunu-
3a1usl. 6- U - cBs3U. [lonsapHas u HenmoasipHas KOBAJEHTHAS CBA3b.

WNonnas cBsa3b. Bonopoanas csa3s. Metannuyeckas cBsizb. MeXKMONEKYIJISIPHOE B3au-
MOJEHCTBUE. XUMHUYECKAS CBSI3b U BaJIEHTHOCTb.

4 Peaknuu B HCOPraHU4eCKOM XUMHH

Peaxyuu 6 neopeanuueckou xumuu

Knaccudukanusa xumudecknx peakiuil. [Ipu3Haku kimaccupuKauu XUMHUECKUX Pe-
AKIMH.

Peakuuu, naymme 0e3 M3MEHEHHUs COCTaBa BEIIECTB. AJUIOTPONUS W ajUIOTPOIHBIC
BHUJION3MCHCHHS.

Peakuuu, uayime ¢ “3MEHEHUEM COCTaBa BEIIECTB. Peakiuu coOeIMHEHUs], pa3ioxke-
HU, 3aMelIeHus 1 0OOMEHAa B HEOPTaHMYECKOW XUMHH. DJIECKTPOXUMHYECCKUN PsiJl HAIIpsIKe-
HUW METaJJIOB, €r0 MCIOJIb30BaHUE IS MPOTHO3UPOBAHMS BO3MOKHOCTH MPOTEKAHUS pEaK-
AN MEXIy METaJUIaMU U PACTBOPAMH KHCIIOT.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIE  peakiuu. Kriaccudukamuss  OKUCIUTETHHO-
BOCCTAHOBUTEIBHBIX peaknuii. OKHUCIEHNEe W BOCCTAHOBJICHUE, OKHUCIUTENb M BOCCTAHOBH-
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Tenb. OCHOBHBIE OKHMCIIUTENN U BOCCTaHOBUTENH. [IpaBuiia cocTaBieHns ypaBHEHU OKUCIIU-

TETHHO-BOCCTAHOBUTEIIBHBIX peakiuii. MeTOobl IEKTPOHHOTO M MOHHO-3JIEKTPOHHOTO 0a-

naHca. Poiib cpebl B IPOTEKaHUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOLECCOB.
OKucaumenbHo-60CCManHo8UmenbHble peakyuu

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu. Kiaccudukamuss — OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX peakuuil. OKUCIEHHE U BOCCTAHOBJIEHHE, OKHUCIUTENIb U BOCCTAHOBU-
Tenb. OCHOBHBIE OKHMCIIUTENN U BocCTaHOBUTENH. [IpaBuiia cocTaBieHrs ypaBHEHUI OKUCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIX PEAKUUH. MeTObl IEKTPOHHOTO W MOHHO-3JIEKTPOHHOrO Oa-
naHca. Poiib cpebl B IPOTEKaHUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOLECCOB.

Onexmponuz. Kopposus

lNanibBaHMYECKUN 37€MEHT. DIEKTPOAHbIE MOTEHIMANbL. P/l cTaHIapTHBIX 3JIEKTPOA-
HBIX MOTEHIMANOB. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE MOTeHIMANbI. Hanpapiienue u Tiy-
OMHA OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEAKIH. DIEKTPOIU3 KaK OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIN ponecc. KoanuecTBeHHbIE COOTHOLICHUS NpH 3neKkTpoause. [Ipumene-
HUE 3JIEKTPOoiIn3a. XUMMUYECKNE UCTOUYHUKHU TOKa. Koppo3us MeTaiioB. DIEKTPOXUMUYECKAs
KOppo3us. 3aluTa OT KOPPO3HH.

5 PacTtBOopbl. Cioco0bI BhIPasKeHHUS COCTABA PACTBOPOB

Boga. CoctaB M 3J€KTPOHHOE CTPOECHHE MOJIEKYJIbl BOJbL. [loJISIpHOCTH MOJEKYJIBI.
®uznyeckue CBOMCTBA BOAbL. AHOManuu (U3UYECKUX CBOMCTB BoAbl. Boma — yHuBepcalb-
HBIM pacTBOPUTENb. XUMHUECKHUE CBOMCTBA BOJbI. POJIb BOIBI B OMOIOIMUECKUX MPOIIECcCax.

Pacmeopur

OO01ast xapakTepuCcTUKa pacTBOPOB.

Cnocobvl evipadicenus cocmasa pacmeopos. KoHIeHTpausi pacTBopoB. Maccoas
JI0JIs1 PACTBOPEHHOI'O BEUIECTBA B IpOLEHTaX. MoJsipHas U HOpMallbHasi KOHLEHTpauus. Pac-
YeThl JJIsl IPUTOTOBIIEHUS PACTBOPOB PA3IMYHOM KOHILIEHTpauuu. MeToauKa IpUroTOBICHUS
pacTBOPOB pa3HOM KOHLEHTpauuu. [lepexox OT 0AHOro0 KOJIMYECTBEHHOIO BBIPAKEHUs COCTa-
Ba PacTBOPA K JIPyromy.

6 KomniekcHble coeJUHeHHS

Komnnexchnvie coeounenus

[TonsiTe 0 KOMIUIEKCHBIX coequHeHUsX. OCHOBHBIE MOJOKEHHS KOOPIUHAIIMOHHOM
teopun A. Bepuepa. KommnekcooOpasoBarens W nuransl. BHemiHss u BHYTpeHHss cepsl
KOMIUIEKCOB. XapaKkTepHucTUKa JuranoB. KoopanHalmoHHOE YMCI0 KOMILJIEKCOOOpa3oBare-
751, 3apsA] KOMILJIEKCHOTO HOHA.

OcHOBHBIE KJIacChl KOMIUIEKCHBIX coeMHeHnH. HoMeHkIaTypa KOMIUIEKCHBIX COen-
HeHui. Kpucrainmoruaparsl Kak 4YaCTHBIN ClTydail akBakOMIUIEKCOB. OHMEBbIE MOHBL. AMMUa-
KaTbl. ATIMIOKOMIIJIEKCHI. JIBOWHBIE COJIM KaK YaCTHBIN Ciy4ail arugokomruiekcoB. [lomura-
soreHupl. [1oJMKUCIOTEI U X COMU.

N3oMepusa KOMIUIEKCHBIX CO€IMHEHWW. ['mapaTHas M KOOpPJIMHAIMOHHAS W30MEpPHUS.
Luc- n mpanc-nzomMepus.

IIpupoa XuMHUYECKON CBSI3U B KOMIUIEKCHBIX COE€IMHEHMsIX. PaccmoTpenue ee ¢ mo-
3ULHAN METOJIa BAJICHTHBIX CBA3EH. TeopHs KPpUCTAIIIMYECKOTO MOJIS U TOJIS JINTAHJIOB B TE€O-
pYU XMMHYECKOU CBSI3M KOMIUIEKCHBIX coeAuHeHuN. OKpacka U MarHUTHBIE CBOWCTBA KOM-
IJIEKCHBIX COCTMHEHUN.

4 METOANYECKHUE PEKOMEHJALIUU (YKASAHUSA) IJIA CTYAEHTOB
1O U3YUYEHUIO JUCHUIIJINHBI
[TpucTtynas K M3y4eHUIO TUCHMIUIMHBI, HEOOXOIUMO B MEPBYIO OYepe/lb 03HAKOMHUTHCS
c coJiep:kaHueM paboueil mporpammbl. OqHON U3 GOpM OpraHu3alnu yueOHOU eATeIbHOCTH
ABJIAETCS JIEKLINS, UMEIOIIas 1eJIbI0 JaTh CUCTEMATU3MPOBAHHBIE OCHOBBI HAYYHBIX 3HAHWU
IO AUCIIUIIIINHE.
[Tpu n3yuenuu u npopaboTKe TEOPETUYECKOT0 MaTepHraa He00X0AUMO:
® [IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKLIMOHHOM 3aHATUH MaTepHual U JONOJHUTH
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€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOUW TEME JIUTEPaTyphl;

® IIpU CaMOCTOSTEIBHOM HM3yYEHUM TEOPETHYECKOW TEMBI HCIIOJIB30BATH PEKOMEHIO-
BaHHYIO JINTEPATYPY;

® OTBETUTh Ha BOIIPOCHI COOECEOBAHUS, IPEICTABICHHBIE 10 COOTBETCTBYIOLIEH TEME.

JlaGopaTopHble 3aHATHS MPOBOISITCS C IETbI0 YIITyOJCHHs M 3aKpeIICHHs 3HAaHHH, 110-
JY4YEeHHBIX Ha JIEKIUSAX U B IPOLECCE CaMOCTOSTeNbHON paboTsl. [Ipu noaroroske k ysadopa-
TOPHOMY 3aHATHIO HEOOXOIUMO:

® U3Yy4UTh, IOBTOPUTH TEOPETUYECKUN MAaTEepHUall 10 3alaHHOU TEME;
® M3y4YUTh MaTE€pHaJIbl IPAKTUKYMa 110 33JaHHOU TEME,
® [IpY BBIIOJHEHUH JOMAIIHUX 3aJaHUM, IOBTOPUTH TEOPETUYECKUM MaTepUal JICKLIUN.

CryneHTaM peKOMEHIYeTCsl M3Y4MTh 10 y4eOHOH JuTeparype U KOHCIEKTaM JIEKIMH
KOHKPETHBIN BOIIPOC M CAMOCTOSITEIbHO BBIIOJIHUTD NIPEIIIOKEHHbIE 3a0anus. [Ipepiararorces
QITOPUTMBI JUISl XapaKTePUCTUKU (U3NYECKUX M XUMHUYECKUX CBOMCTB IPOCTHIX BELIECTB,
€JIUHBII METOJUYECKUN MTOAX0 K U3YUYEHUIO XUMUYECKUX CBOMCTB KJIACCOB COEIUHEHUN.

Ilo OKOHYaHMM Ka)KIOOrO 3aHATHSA CTYIEHTHI IIOJIy4YarOoT AOMAlIHEE 3aJaHue, KOTOpPbIE
BKJIFOYAIOT HECKOJIBKO BOIIPOCOB M PAacUETHBIX 3aaad. [Ipexne uyeM IMPUCTYNUTh K BBIIOJIHE-
HUIO 3a/laHUi U1 CaMOKOHTPOJIS, CTyJE€HTaM HEOO0XOIUMO HU3YyUUTb PEKOMEHAYEMYIO IO
KaKJI0M Teme nurepatypy. OOmumii cnucok yuyeOHoM, yueOHO-METOAMYECKON U HAYYHOU JIn-
TepaTypsl MPEeACTaBIE€H B OTAEIbHOM pazfienie mnporpammsl. Ilpu odopmieHnn oT4eTOB IO
7a00paTOpHBIM pabOTaMH CIIEAYET MOJIB30BATHCS CIPABOYHON XUMHUYECKOH JIUTEPaTypou W
XUMHUYECKON SHIMKIONEINEH.

JUis onepaTMBHOTO KOHTPOJI YCBOEHMsI Y4eOHOro Mmarepuana IpPOBOJUTCS OIpoC,
IIMCbMEHHOE BBIIIOJIHEHUE 3aJjaHKsl TEKYILEro KOHTPOJA. YPOBEHb YCBOCHHs pa3JeloB JIUC-
LUIUIMHBI OLIEHUBAETCS C IOMOIIbIO0 KOHTPOJIBHBIX U CAMOCTOSITENbHBIX paloT. [Inanupyercs
IpoBe/ieHue dK3aMeHa. i perieHus 3aad CTyJIeHThl 00eCIeUnBalOTCs CIIPABOYHBIMU JlaH-
HBIMU.

[TocTpoeHne AUCUUIUIMHBI TO3BOJISET UCIOIB30BATh B O0YUEHUH ONEPALUU MBIIIIICHUS:
aHaJN3, CHHTE3, CPABHEHUE M aHAJIOTHIO, CUCTEMATU3aIUI0 1 00001IeHNE.

D¢ hexkTuBHOCTh M3yUYEHUs AMCLUUIUIMHBI O0ECIIeUMBAETCsl MPABUWIBHOM OpraHu3anuei
CaMOCTOSITENIbHOM paboThI, AITOPUTM €€ BbIpabaThiBaeTcs B paboTe ¢ yueOHOM U CipaBO4YHOMN
JIUTEPATypoOi.

CucreMaTnuecKkoe BBIINOJTHEHHUE 33JJaHUIl caMOCTOSTENbHON paboThl POPMHUPYET HABbI-
KM PELIECHUS PACUETHBIX 3a/1a4, COCTABJICHUS CIOXKHBIX YPaBHEHUIN pEeaKkLIUi.

VYrpaxHeHus 10 HOMEHKJIATYpe CIIOKHBIX BEIIECTB, COCTABICHUIO YPABHEHUN OKHCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIX PEAKIMA MOHHO-3JIEKTPOHHBIM METOZOM (POPMHUPYIOT XUMHYE-
CKO€ MBIIIJICHHE U YMEHHE MO0JIb30BaThC XUMUYECKUM S3bIKOM (CUMBOJIMKA, HOMEHKJIATYpa,
TEPMHHOJIOTHS).

Pexomenoayuu no pabome ¢ nayunoti u yueonou iumepamypou

Pabota ¢ yueOHOI 1 Hay4HOH NUTEpaTypoil SABIsSETCA ITaBHOM (OpPMOI caMOCTOATENb-
HOM pa®oThl M HEOOXO0IMMa MPHU MOATOTOBKE K JJAOOPATOPHBIM 3aHATHUSAM, K KOHTPOJIbHBIM U
CaMOCTOSITENIbHBIM paboTaM, TECTHPOBAHUIO, HK3aMeHYy. B mporecce paboTel ¢ yuyeOHOU U
Hay4HOU JIUTEPATYPOU CTYACHT MOKET:

e JIeNIaTh 3allMCH I10 X0y YTEHMS B BUJIE IPOCTOTO WM Pa3BEPHYTOIO IJIAHA;

® COCTaBIIATH TE3UCHl (IMTUPOBaHME HambOojee BaKHBIX MeCT y4eOHHKa, CTaTbu WIIU
MOHOTpaduu, KOPOTKOE U3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpa);

® TOTOBUTH AaHHOTALMU (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB PabOTHI);

HeoOxoaumo oTmMeTuTh, 4TO paboTa ¢ JUTEpaTypoil HE TOJIBKO MOJIE3HA KaK CPEACTBO
6osiee rIyOOKOro U3yueHHs AUCUUILUIMHBI, HO U SBJISIETCS HEOThEMJIEMON YacThio Mpodeccu-
OHAJILHOM JIEATENIbHOCTH Oy IyIIero XMMHKA.

Memoouueckue ykazanus no opeaHu3ayuu 6HeayoumopHol CAMOCMOAMENbHOU pabo-
mbi.
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CamocrosTenpHas padoTa CTyJCHTa CIOCOOCTBYIOT OpraHHW3alMH TOCIIEA0BATEILHOTO
W3YYCHHS MaTepuaja, BBIHECEHHOTO Ha CaMOCTOSITEIbHOE OCBOCHHE B COOTBETCTBUHU C y4eO-
HBIM TUIAHOM, MPOTpaMMoOil y4eOHOW JUCHUIUIMHBL. B kadecTBe opM caMOCTOSATENBHOM pa-
OOTHI PU U3YyUYECHUH TUCIUTUIMHBI PEIAraroTCsl:

e lI3yueHue OCHOBHOM JUTEPATYPHL;

e l3ydeHue MOMOIHUTEIHLHON JINTEPATYPBI

e  Odopmiienne mabopaTopHON PabOTHI;

e [loxroroBka otuera 1o j1abopaTopHOi padore;

e PereHne pacyeTHBIX 3a/1a4;

e [loaroroBka k codece0BaHUIO;
[ToaroroBka pedepara;
[ToaroroBka K KOHTPOJIBHOU paboTE;
[ToaroToBka K CaMOCTOSITEIILHOM padoTe;
[ToaroToBKa K TECTUPOBAHUIO;

e [loaroroBka K PK3aMeEHYy.

3a/aun caMOCTOSITEIIBHOM PaOOTHI:
e o0peTeHHE HABBIKOB CAMOCTOSITEIILHON HAay4YHO-HCCIEI0BATENbCKOM pabOThl HA OCHO-
BaHWU aHAJM3a TEKCTOB UCTOYHUKOB M IPUMEHEHUS PA3IUMYHBIX METOIOB MCCIIEI0Ba-
HUS;
® BbIPa0OTKA YMEHUS CAMOCTOSITEIbHO U KPUTUYECKH MOAXOIUTH K U3y4aeMOMY MaTepu-
any.
Hcnonb3yeTcst TECTOBBIM KOHTPOJIb, KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE PA0OTHI.

YueOHO-MeTOANYECKOE O0ecTIeYeHre CAMOCTOSITeIbHOI padoThl
CTY/IEHTOB 10 JMCUMILINHE

KoanuyecTBO Yacos, B

@DopMbI/BHABI CAMOCTOS- COOTBETCTBHM € y4el-
TeJIbHOH PadoThI HO-TEeMaTHYECKHM

IJIAHOM

HaumenoBaHue pa3-
Ne aeJia (TeMbl)
AUCHMILINHBI

1. Brenenue N3yuenne OCHOBHOU JuTEpa- 4
Typbl

N3ydyenne  IONMOTHUTEIBHOM
JUTEPATYPBI

IToAroTOBKA K 3K3aMEHY

2. OcHoBHbIE MOHATUS | | MI3yueHue OCHOBHOW jHTEpa- 6
3aKOHBI XUMUHU TYpbI

N3yuyenne  IONOIMHUTEIBHOU
JTUTEPATYPBI

Odopmiienne  mabopaTtopHOi
paboThI

[TonroroBka oTtdera mo nado-
paTopHO#t paboTe

Pemmenne pacueTHbIX 3a7a4
[ToaroroBka pedepara
[TonroroBka Kk coOecenoBa-
HUIO, KOHTPOJBbHOU pabore,
CaMOCTOSITENILHON paboTe, Te-
CTUPOBAHUIO, IK3aMEHY

3. [Tepuoanuecknii 3a- W3y4yeHne OCHOBHOI JuTEpa- 12
KOH KaK OCHOBa XH- TYpBI
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MHYECKOH cucTemMa-
TuKUA. COBpEMEHHBIE
MPEICTABJICHHUS O Tie-
PUOIMYHOCTH CBOMCTB
AJIEMEHTOB

N3ydyenne  IONMOITHUTEIBHOU
JUTEPaTyphI

Odopmnenne  mabopatopHOi
paboThI

[ToaroroBka oTtdera mo J1abo-
paTopHo# paboTe

Pemenne pacueTHbIxX 3a1a4
[TonroroBka pedepara
[TonroroBka Kk coOecemoBa-
HUIO, KOHTPOJBHOH padoTe,
TECTUPOBAHUIO, IK3aMEHY

Peakuuu B Heopranu-
YeCKOW XUMUN

N3ydyeHue OCHOBHOW JHUTEpa-
TYpBI
Nzyuenue
JTUTEPATYPBI
Odopmienue
paboThI
[ToaroroBka otuera mo nabo-
paTtopHoii paboTe

Penrenue pacueTHbIX 3a1a4
[TonroroBka pedepara
[TonroroBka Kk cobecenoBa-
HUIO, TECTUPOBAHHUIO, 3K3aMe-

HY

NOIMOJTHUTEILHOMN

nabopaTopHOH

20

PactBopel. CrniocoOsr
BBIPOKEHUS  COCTaBa
pacTBOpoB

N3yuenne OCHOBHOW JuTEpa-
TYpBbl
N3yuenne
JUTEPATyPBI
Odopmnenue
paboThI
[TonroroBka otdera mo Jsabo-
patopHoii pabore

Pemenne pacueTHbIxX 3a1a4
[TonrotoBka Kk cobecenoBa-
HUI0, KOHTPOJIbHOM paboTe,
TECTUPOBAHUIO, K3aMEHY

JMONOJIHUTEIbHOU

nabopaTopHOi

KommnnekcHele coemm-
HEHHS

N3yueHne OCHOBHOW JuTEpa-
TYpBbI
N3yuenne
JUTEPATypHI
Odopmnenue
paboThI
[TonroroBka otdera mo Jsabo-
patopHoii pabore

ITogroroBka K cobecemoBa-
HUIO, KOHTPOJBbHOH pabote,
TECTHPOBAHUIO, SK3aMEHY

JMOMOJIHUTEIbHON

nabopaTtopHOit

Hroro

58
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S ITPAKTUKYM IO JUCHUIIVIMHE

IInan naGopaTopHBIX 3aHATHIH

No Tema 3anarus Jluteparypa 3agauu 119 CaMOCTOSITENb-
HOTO PEIICHHUS
1 | Jlabopamopnas paboma Nel. 4, c. 6-32.
OcHoBHBIE TIPUEMBI paOOTHI B
naboparopuu (4 4).

2 | Jlabopamopuas paboma Ne2. 2.c. 18-29, 34-37. 5.c.25
Omnpenenenue oTHocUTENbHOU | 3. ¢. 5-23, 204-208. Ne 104, 109, 113, 124, 127,
MOJICKYJISIpHOUM Macchl okcuna | 5. 11-14, 23-25. 132.
yriepoaa (1V) (4 q). 5.c¢. 12

Ne 29, 32, 35, 36, 45, 48,
57, 64, 66, 87.

3 | Jlabopamopuas paboma Ne3. 2.c.25-27. 5¢9
Omnpenenenue SkBuBajeHTHON | 3. c. 19. Ne 5,7,8, 13, 16, 18, 38.
Macchl Maraus (4 9). 5.c¢.7-9.

4 | JlabopamopHnas paboma Ne4. | 3.c.239-292.4. c. 33-40. 4.c.47 Ne 1,2,4,7.
OcHoBHBIE KJIacChl XuMHUe- | 5. c. 29-36. 5.¢.36
CKHX COCTMHCHHH (4 u). Ne 140, 144, 148, 160, 161,

164.

5 | Jlabopamopuas paboma Ne5. 1. 201-210.

KauectBennsie peakiuu Ha | 2. 245-254.

KaTHOHBI U aHUOHBI. 3. c. 159-162.
4. c. 99-102.
5. c. 29-36.

6 | Jlabopamopuas paboma Ne6. 2.¢.259-273. 4.c. 118 Ne 2,7
OKUCIUTEILHO- 5.¢. 151-153, 155-164. 5.c. 148
BOCCTAHOBUTEIBHBIE PEAKIMHI Ne 580, 583, 584, 609, 611,
(4 q). 614, 636.

7 | Jlabopamopnas paboma Ne7. | 2.c.281-288. 5.c. 181
Dnextponu3 (4 ). 3.c. 181-185. Ne 673, 674, 687,690, 963,

4. c. 129-130. 699, 700, 706.
5.¢.179-181, 183-187.

8 | Jlabopamopuas paboma Ne§. 1. c. 685-693. 4.c.103 Ne 3,4,5.
Koppo3ust (4 ). 4.c.126-128.

9 | Jlabopamopnas paboma Ne9. 2.c.211-231. 5.c. 107
[IpuroroBnenue pactBopoB | 3. c. 144-152. Ne 393, 400, 403, 407, 422,
Pa3IMYHON KOHIIEHTPALIMH 5. ¢.103-107. 429, 443, 450, 451, 479,

(4 u).

488.
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10 | Jlabopamopnas paboma Nel(. | 2. c. 354-378. 5.c. 191
Kommiekcuele  coemunenwus. | 3. c. 103-121. Ne 717, 720, 721, 722, 752.
[Tonmyyenue u yCTOHYUBOCTD 5. c. 189-203.
(4 9).

11 | Jlabopamopnas paboma Nell. | 2. ¢.156-160. 5.¢. 196
Kommekcusie COEIMHEHUS. Ne 729, 731,733,
Xumunueckue cBoucTsa (4 u). 741,743,750.

1. AxmeroB, H.C. Obmas u neoprannueckas xumus: yueOnuk / H.C. Axmeros. — 8-e usn.,
uctp. — M. : Jlanp, 2014. — 752 c. (10 3k3.).

2. 'muuxka, H. JI. O6mas xumus : [yue6.mocooue nis By3os] / H. JI. I'munka ; mox pen. : A. W.
Epmaxkosa. — 30-e u3a., ucnip. — M. : Unrterpan-Ilpecc, 2010. — 727 c. (6 2k3.).

['muaka, H. JI.O6mas xumus : [yue6.mocobue] / H. JI. I'muuka. — M. : KHOPVYC, 2011. — 746
c. (8 7x3.).

3. Vraii, S1.A. OOmias u HeopraHudecKast XUMHS: y9eOHUK IS CTY. BY30B, O0OYYaIOIIMXCS 110
HaIpaBjIeHUIO H cren. «Xumus» / S.A. Vraid. — 4-e u3z., crep. — M. : Beicmr. mik., 2009. —
526 c. (18 3k3).

4. ®ponos, B.W. IIpakTukyM mo oOmieit 1 HEOPraHMYECKOW XMMHH: y4eO. Iocooue I CTY/I.
BY30B, 00yYalOMIMXCs 110 HANPABICHUIO «MeTautyprusy, « XuMU4ecKasi TEXHOJIOTHs U Ono-
texHoziorus» / B.. ®ponos, T.M. Kypoxtuna, 3.H. IeimoBa ; nox pen. H.H. I1aBnosa, B.U.
®ponosa. — 2-¢ u3., nmepepad., nom. — M. : JIpoda, 2002. — 301 ¢.(30 2x3.).

5. 3amaum u ynpaxkHeHus 1o oomeit xumuu : yued. mocobue amus ctya. By3os / H. JI. ['nunka;
nox pea. B. A. PabunoBuua, X. M. Pybunoii. — M. : Unrerpan-Ilpecc, 2011. — 240 c. (16
9K3.).

Jlabopamopnan paooma Nel.
OcHoBHbIE IpUEeMBbI padoThI B J1adopaTopuu
Ilpasuna mexnuxu bezonacnocmu npu pabome 6 xumuieckou 1abopamopuu
U OKasaHue nepeou NOMouU

[lenb: MO3HAKOMUTH CTYJEHTOB ¢ 000pYI0BaHHEM JIAOOPATOPHH, C MPABUIIAMU TEXHUKH 0€3-
ONACHOCTH, C IIPUEMAMHU OKa3aHUs NIEPBOM MEAUIIMHCKON ITOMOIIH.

Paborta B xumuueckoi 1abopaTOpHM CBsi3aHA C HEKOTOPOH OMACHOCTBIO, MOCKOJIBKY
MHOTHE BEIIEeCTBA B TOM UJIMMHON CTENEHU JOBUTHI, OTHEONIACHBI U B3PHIBOOIACHBI.

OmnbIT MOKa3bIBAET, YTO OONBIIMHCTBO HECYACTHBIX CIydaeB, MPOMCXOAIINX B J1a00-
paTopuu, SIBISETCS CIEICTBUEM HEOPE)KHOCTH U HEBHUMATEIBHOCTH pabOTaIOLIHX.

B03MOXHOCTh HECUACTHBIX CIy4aeB MOXKET OBbITh MCKJIIOYEHA MPUBBINOIHEHUH BCEX
Mep HpenocTopoxkHOCTH. OOBIUHO XapakTep MpeaylnpeluTeNbHbIX Mep, 00ecreuMBarOIINX
0€301aCHOCTb BBITIOJIHEHUS 3KCIIEPUMEHTA, 3aBUCUT OT BHUJIa pabOTBHI.

OpHako CyLIeCTBYIOT 00IIME MpPaBUiia, BHIIOJHEHUE KOTOPHIX 0043aTENbHO JUISl Ka-
JIOr0 paboTaroIIEro B JaOOPaTOPUN HE3aBUCUMO OT TOT0, KAKOMIKCIIEPUMEHT OH BBIMOJIHSET:
1. PaGoratp ogHOMy B na0opaTopuy KaTErOpPUYECKH 3allpelllaeTcsi, TaKk Kak B ciydae
HECYaCTHOTO ciiydasi OyJIeT HEeKOMY OKa3aTh MOMOIIb ITOCTPa/IaBIUIEMy U JUKBUAUPOBATH I10-
CJIEJICTBUS aBapUU.
2. Bo Bpems paboTsl B 1a00paTOpun HEOOXOIUMO COOIIOAATH YUCTOTY, TUIIMHY, TOPSJIOK U
IpaBWJia TEXHUKU O€30MacCHOCTH, TaK KakK MOCHEIIHOCTb, HEPALUUIMBOCTh YacTO MPUBOJAT K
HECYACTHBIM CIIy4asiM C TSKEJIBIMU MOCIEACTBUAMM.
3. Kaxnplit paboTaronuii J0HKEH 3HaTh, TJ€ HaXoAiTcs B J1a00paTOpUUCPECTBA MTPOTUBO-
MOYKapHOW 3aIllUTHl U alTeukKa, cojepikalias Bce HeoOX0AUMOe Uil OKa3aHUs NEepBOM MOMO-
IIH.
4. Kateropuuecku 3ampeniaercsi B 1ab0paTopuH KypUTh, IPUHUMATh MUILY, TUTh BOJY.
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5. Henp3s npuctynars k paboTe, IOKa yJaluecs He YCBOST BCEHTEXHUKH €€ BBIIIOJTHEHHUS.
6. OnbITHI HYHO NPOBOJUTH TOJBKOB UnCcTOM nocyne. [lociie okoHYaHMs IKCIEPUMEHTA T10-
CyIly CJIEZyeT MBITh CPa3y Ke.
7. B mpouecce paboTel HEOOXOIUMO COOJNIIOJATh YHCTOTY, aKKypaTHOCTh. ClenuTh, YTOObI
BEIIIECTBA HE IMONAaJald Ha KOXY JIMIA MPYK,TaK KaKMHOTHE BellecTBa (TaJloreHonponu3Bo/-
HBbIC, (I)GHOJILI,HI/ITPOCOGI[I/IHCHI/IH, HCMIPCACIbHBIC COCAUHCHUSA U Ilp) BBI3BIBAIOT PAa3ApaKCHUC
KOXXU U CIM3UCTBIX 000JI0YEK.
8. Huxakux BemiecTB B Jlaboparopuu He mpoOoBaTh Ha BKyc. HroxaTh BemiecTBa MOXHO,
JIMILIB OCTOPOXKHO HAIIPABIIASA

llepsas nomowb npu 034co2ax u OMpaeIeHUsX.

1. HpI/I TEPMHUYCCKUX OXKOrax HEMCIJICHHO ICJIar0T OOUJIbHBIE IMPUMOYKH CIIUP-
TOBBIM PACTBOPOM TaHUHA, STUJIOBBIM CIIMPTOM HWJIM PACTBOPOM IICpMAaHIaHATa KaJIWs.
2. HpI/I OXXOorax KucCjaoTaMHu H606XO,I[I/IMO Cpa3y XK€ IMPOMBITH IMOPAKECHHOEC MECTO

OOJBIIMM KOJTMYECTBOM BOJIBI, a 3aT€M 3-TIPOIIEHTHBIM PAaCTBOPOM TUApPOKapOOHATa HATPUS U
OIATh BOJOH.
3. [Tpu oxorax eqKUMHU MIEI0YaMU XOPOIIO W OOMIIEHO TTOMBITh TOPAKEHHOE Me-
CTO MPOTOYHOM BOJOM, 3aTeM pa30aBICHHBIM PACTBOPOM YKCYCHOW KHCIIOTHI, a TIOCJE 3TOrO
OTISITh OOJILIITUM KOJIMYECTBOM BO/IBI.
4. [Tpu monmagaHuy KHUCIOTHI WM IIENIOYM B TJlaza CJIENyeT cpa3y Ke UX IMpo-
MBITh. [[JIsl 3TOTO HANPABISAIOT HEOOJBIIYIO CTPYIO BOJIBI TO B OJMH, TO B IPYTOM IJIa3 B TEUe-
Hue 3—5 MHUHYT. 3aTeM Tia3a HeoOX0UMO MPOMBITH WJIM PACTBOPOM TUAPOKapOOHATa HATPHS
(B ciiydae KHCIOTBI), UJIM PAcTBOPOM OOpHOW KHCIOTHI (B ciydae menouu). ITocne atoro
HYKHO OOpaTUThCS K Bpauy.
S. [Ipu oxxorax (heHoI0M MOpakeHHOE MECTO 00pPadaTHIBAIOT CTUPTOM.
6. [Tpu oxxorax OpPOMOM KOKU €ro OBICTPO CMBIBAIOT CIIUPTOM HJIM pa30aBieH-
HBIM PacTBOPOM Ineinoud. [locie 3Toro nmopakeHHOE MECTO CMa3bIBAIOT CHEIMAIBHON Ma3bio
oT 0koroB. [Ipu BapixaHuu napoB OpoMa Hy»HO TTTyOOKO MOJBIINIATE HAJl CIIUPTOM. A 3aTeM
BBIIIHUTh MOJIOKA Y BBIMTH HA CBEKHUI BO3/IYX.
7. Koxy, nopakeHHYI0 CUJIBHO JEUCTBYIOIINM OPTaHMYECKUM BEIIECTBOM, HYXK-
HO OBICTPO TMPOMBITH OOJBIIIM KOJWYSCTBOM PACTBOPHUTENS M MOCTPAIABIIETO JTOCTABHTH B
MEMYHKT.

Tywenue mecmno2o noxcapa u copsujeti 00exncobi.
1. [Ipy BO3HUKHOBEHUH MOXKapa HEMEAJIEHHO OTKIIFOUUTH Ta3 U 3JIEKTPONPHUOOPHI MO BCEi Na-
O6opatopun. BeICTpo yOpaTh Bce TOpPrOYHME BEIIECTBA MOAANBIIE OT OTHS, a IJIaMs TYIIUTh Or-
HETYILIUTENIeM, NMEeCKOM MM HCMOJb3ys MPOTHUBOMOXKapHOEe ojesuio. He criemyer 3anuBath
iaMsi BoJIol. Bo MHOTHX ciy4asXx 3TO NMPHUBOJUT JIUIIb K OOJBIIEMY PaclpOCTPaHCHHIO
IUIAMEHU U PACHIUPEHHUIO oYara rmnoxapa.
2.Ecnmu Ha KOM-1TM00 3aropernach 0/1eXk/1a, HyKHO TIOCTPaaBIIero MOBAIUTE Ha TIOJ U OBICTPO
MOKPBITH BOMIOYHBIM oniesiioM. Hu B koeM ciydae Henb3s OexXaTh, TaKk Kak B 3TOM CiIydae
TUTaMsl TOJTBKO YCHIIMTBCS. MOXKHO TYIIUTHh Ha ceOe 0/Iexay OOJMBAaHUEM BOJON WIIH OBICT-
PBIM TIepeKaThIBAHUEM 10 TIOJTY.

Jlabopamopuaa paboma Nel
OcHoBHBIE IpHEMBbI Pa0d0OTHI B J1a00paTOpUHU
1. Owumncrka cyabdpara meau(Il) nepexkpucrasimsanuei
[1enb: 3HAKOMCTBO ¢ METOAOM OYHMCTKHU BEIIECTBA - IEPEKPUCTAIIIN3AUEH.
OuncTka TBEPAOIO BEIIECTBA METOAOM NEPEKPUCTALUIM3ALMN OCHOBaHAa Ha TOM, YTO IpHU

OXJIQXKJICHUU HACBIIIEHHOTO PAacTBOPa OCHOBHOE BELIECTBO, COZAEpKalleecs B HM30BITKE, PaHbIIE
JIOCTUTaeT Ipejlesa pacTBOPUMOCTH M BBINANACT B OcaloK. IIpumech ke ocrtaercss B pacTtBope,
ITOCKOJIbKY OTHOCHTEIIBHO HEE PACTBOP IIPOJIOJIKAET OCTABATHCSI HEHACBIIIEHHBIM. Ha TeXHM4eCKnx
Becax B3BECHTE NMPUMEPHO 3 TI' MEIHOIO KYyNopoca, MOMECTUTE B NMPOOMPKY M J00aBbTE 5 MII
JTUCTUITMPOBAaHHOM BoJbl. [IpoOupky Harpeiite B miaMeHH TOPENIKU MPH MOCTOSIHHOM BCTPSIXUBAaHUU
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no kumnenus. [locie mpekpaileHusi HarpeBaHusl MPOOUPKY OXJIAJUTE 10 KOMHATHOW TEeMIEpaTypbl
Ha BO3/yXe, a 3aTeM B JISJSIHOM BoJie. BhimaBime Kpuctamibl OTQUIBTPYITE Ha CKIIaq4aToM (HIBTPE.

Kpucrasl MmeHOTro Kynopoca ¢ (puiibTpa BBICYILIMTE MEKAY JUCTaMU (HIBTPOBAIBLHOM Oymaru 10
TIOJTHOTO Y/1aJIeHusl Biiary (1oka Ha Oymare He IepecTaHyT MOSBISATHCS ChIpbIE Ms1THA). B3BeckTe momyyeH-
HBbII KPUCTAIOTUAPAT U OHPENIETATE MACCOBYO JIOJTFO BBIXO/IA.

Iepexpucranan3anus JUXpPOMaTa Kajaus

Huxpomar kanust KoCr,O7 yacto conmepxut npumech cyibdara Kajius, 0T KOTOPOTO OH MO-
KeT OBITh OUUIICH MEPEKPUCTATLTU3AIHCH.

B3Becuth Ha Becax 9 r quxpomara Kajvs U BbICHIIATh B XUMHYECKUM cTakaH. PaccuuTars,
KaKoe KOJIMYECTBO BOJBI HAAO0 NMPHOABUTH, YTOOBI MONYYUTHh HAchimeHHbIA pu 70 °C pactBop.
OTMepuTh MEpPHBIM LUJIUMHAPOM BOJY M BBUIMTh €€ B CTaKaH C HABECKOM AMXpomara Kajusl.
Harperp crtakaH ¢ NpPUTrOTOBICHHOW CMECBIKO JI0 KHUIICHHS, ITOMELIMBAs PAaCTBOpP CTEKIIHHOMN
nanoykoil. Eciu B moiy4eHHOM pacTBOpe €CTh HEPACTBOPUMBIE MPUMECH, TO €ro HaJ0 Mpoduib-
TPOBaTh, IOJIB3YSICh BOPOHKOW [uIis ropsiaero ¢uibTpoBaHus. [Opsumii pacTBOp OXJIAAWTH,
IIOMECTUB CTAaKaH C PACTBOPOM B HAILIKY C XOJIOAHOW BOAOU. M3MepUTh TEMIIEpaTypy OXJIaKIEHHO-
ro pactBopa. OOpa3syrommecs KpUCTAUIBI OT(UIBTPOBATH, BBICYIIUTh MEXAY ABYMS JIHUCTaMH
¢bunbTpoBasibHOM Oymaru u noctaBuTh Ha 30-40 MuH B cymmnbHbIi mkad, Harpetsiid 70 100 °C.
[Tocne oxyaxaeHUsl IMOJY4YEHHBIH IuXpomaT B3BecUTh. OIpeaenuTh BBIXOJ B IPOLEHTaX IO
OTHOILIEHUIO K UCXOJTHON HaBEeCKe.

HccnenoBaTh MaTOYHBINA paCTBOP M OYHILIEHHYIO COJIb HA MIPHUCYTCTBUE TaM Cyib(ara Kajusl.
st 3TOr0 B 0JJHY IpOOHPKY HATUTh HEMHOTO MAaTOYHOTO PacTBOpa, B IPYrol pacTBOPUTH B BOJIE
HECKOJIBKO KPUCTAJIJIOB NEPEKPUCTANIN30BaHHON conu. K moiayyeHHbIM pacTBOpaM NpuOaBUTH 1O
1 - 2 xamnu KOHUEHTPUPOBAHHOM COJIIHOM KHUCJIOTHI M pacTBOpa Xjopuctoro Oapus. Hamuuume
0CajiKa CBUJETEIHCTBYET O MPUCYTCTBHHU CYJIb(ara Kajusl.

2. Bo3ronka (PaboTa nmpou3BOAMTCS MO TATOM)

Mox wacto comeprxut Buary u coenurennst ICL, IBr, ICI3 u . x. Jiist Toro 94toGbl OYUCTHTH
€ro OT 3TUX IIPUMECEH, BO3TOHKY MPOBOAAT B IPUCYTCTBUM OKCHJIA KAJIbLIMS U MOaMIa Kausl.

OtBecuthb Ha Becax | T KpucTayuinyeckoro ioxaa, 0,1 r oauaa xamus u 0,5 T okcuaa KaabIusl.
[Tonoxxuth Bce 3T BeliecTBa Ha AHO ¢GapopoBON YAlIKU U MEepeMeliaTh CTEKISTHHON MaJIOUKOM.
HakppITh yamky JHOM KOHHYECKOW KOJIOBI, HamojgHEeHHOW Ha 1/3 xomomHou Bojou. Yamky
MOCTaBUTh HA aCOECTOBYIO CETKY U OCTOPOXKHO HArpeTh.

Bo3zornannsle kpucTauisl Hosa coOpaTh ¢ HApYKHOM CTEHKH J1HA KOJIObI M B3BeCUTh. Paccun-
TaTh MPOLIEHT BBIXO/a Hofa.

3.0leperonka (IUCTUWLISINS) BOABI

Cobpatb npubop 11 neperoHku Boabl. B konby Bropua Hanmuts 1/3 ee o6bema BOIONIPOBOI-
HOM BO/BI, 10OABUThH TyJ]a HEMHOTO pacTBOpa MEIHOTO KyIopoca U Ha JHO MOMECTUTh HECKOJIBKO
CTEKJISTHHBIX KaMWUIAPOB JUIsl TOTO, YTOOBI KHJIKOCTh KHIleJa paBHOMepHO. Konly 3akpbhITh
npoOKo#, B KOTOPYIO BCTaBJIEH TEPMOMETpP TAaKUM 00pa30M, uTOObI PTYTHBIN MIAPUK €ro ObLI
HEMHOT'O HH)KE YPOBHS OTBOJIHOM TPYOKHM KOJIOBI. 3amOIHUTh XOJIOAUIBHUK BOJIOM, U B TIPOIOJIKE-
HUE BCEro ONbITa BOJIA JIOJKHA MOJaBaThCsl B HUYKHEE €ro OTBEPCTHE U BBIXOAMTH Yepe3 BEPXHEE.
Harpetb pacTBOp 10 KUMeHUs U OTOrHATh 25-30 M1 BOJIBI.

Ha gacoBoe cTeki0 HalWTh HECKOJBKO Kalleidb MOJIYyYEHHOW IUCTHUILIMPOBAHHOM BOJBI U
BBINIAPUTH Ha ropenke. Ha npyrom crekne chenatbs TO ke ¢ UCXOJHOW KUAKOCTBbIO. CpaBHUTH
pe3yJIbTaThl BHITAPUBAHUS.
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4. Onpenenenne TemMnepaTypsl IIaBJICHUS
CoOpaTh yCTaHOBKY IO PUCYHKY

ToHKO pacTepeTh B CTyNKe THUOCYIb(hAT HATPUS U 3aMOJIHUTh UM KOHYUK TOHKOCTEHHOTO, 3a-
NAsHHOTO C OJIHOM CTOPOHBI Kamwiuisgpa. 3aTeM MPUKPENUTh MOCIEAHUM PE3MNHOBBIM KOJIBLIOM K
TEPMOMETPY, KaK YKa3aHO Ha pUCYyHKe. TepMOMeTp OMyCTUTh B CTAakaH C BOJAOM. MeIjieHHO
HarpeBaTh BOJY, IEpEMEININBasl €€ BCe BpeMs MEIIAJIKOM, U HaOII0AaTh 3a BEIIECTBOM B KalMJLISPE.
Kak TOJIBKO COAEPKUMOE IOCIIEIHErO CTAHET MPO3pPauyHbIM, OTMETUTH TEMIIEpAaTypy, KOTopas U
OyneT TemrepaTypoi IUIaBJI€HUs HccienyeMoro BemiecTBa. CpaBHUTH MOITYYEHHYIO BEJIMYHHY C
YKa3aHHOH B CIIPaBOYHUKE.

5. Onpenesnenne NPOLEHTHOIO COAEPKAHUSA OKCHIA MeIU B MaJlaxuTe

[Tpu npokanMBaHUK MaaxUT pa3araeTcs Ha OKCHI MEAH, BOAY U IUOKCUJ yIiepoaa

(CuOH)2CO3=2 CuO + H20 1+ CO2. 1

JIBa mocneanux BemecTBa jerydyre. OKCUA MENM HENETYYUi, OH OCTaeTCsl B TUIJIE B BUJE
YEpHOTO MOPOLIKA. 3HAs MacCcy MajlaxMTa U MacCy OKCHJIa MEJIU, MOXHO BBIYMCIUTH IMPOLEHTHOE
conepxanue CuO B Manaxure.

B3Becuts myctoit Turens ¢ TouHocThIO 70 0,01 . Haceimate 1-2 r ManaxuTa B TUTEINIb U B3Be-
cuTh ¢ TouyHOCThIO 70 0,01 r. BecTaBuTh THrenb B KEPAMHUUYECKUN TPEYrOJIbHUK, ITOMECTUTH Ha
TPEHOXHUK U MPUCTYNUTH K POKAJIUBAHUIO.

Bnauane HarpeBaTh MeJIJICHHO, HE BBIITyCKasi TOPEJIKH U3 PYK, TaK KaK Ipu OypHOM paszioxe-
HUW MaJlaxuTa yJIETy4YMBAIOIIMECs ra3bl MOTYT yBIIedb 4acTh BemecTBa. [Ipokamus 15 - 20 muH.,
OXJIaJIUTh U B3BECUThH TUTEJb. 3aTEM BTOPUYHO IPOKAIUTH TUTENb 5 MUH, OXJAaJUTh U B3BECUTb.
Ecnu nBa mocneaHuX B3BELIMBaHUS pacxoasaTcs He 6onee yeM Ha 0,02 r, MPUCTYIUTh K BBIYHCIIE-
HUSM; eciin pacxokaenue 6omaee 0,02 r, mpokadMBaHUE U B3BEUIMBAHUE MPOJOKATH IO MOCTOSH-
HOM MaccChl.

Dopma 3anucu HabaOOeHUll

1. Macca nycToro Tarius, T
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Macca TaTIsS ¢ MalIaXuTOM, T
Macca manaxuTa, T
Macca TUrs ¢ OKCUA0M MU, T
Macca okcuga Meau, T
DKcnepuMeHTalnbHbIN nmpoueHt CuO
Teopernueckuii npoueHt CuO
. OtHocHTeNnbHAs omnoka, %

Buiuucnenus

Bo Bpems mpokaluBaHUs BBIUMCISIIOT TEOPETUYECKUN MPOLEHT OKCUIAa MEIU B MajlaXHTe.
st 5TOr0 B CHpPaBOYHUKE HAXOJAT OTHOCHUTENBbHBIE MOJIEKYJSIPHBIE MAacChl MaJlaXxvWTa U OKCHIA
MEJIH, COCTaBIISIOT MPOIMOPLHUIO U TPOU3BOIAT CTEXMOMETPHUUECKHUE BHIYHCIICHHUSI.

AHAJIOTUYHO BBIYUCISIOT MPOLIEHT OKCHIA MEIU MO HKCIEPUMEHTAIBHBIM JaHHBIM. 3Has
TeopeTHueckuil u HahjaeHHbIM npakThdecku mpoueHThl CuO B (CuOH)2CO3, MOXHO BBIYHUCIUTH
OTHOCUTEJIbHYIO OINOKY B %0

Nk~ WLN

_ (T—23) x 100%

K
T

rae K - orHocutenpsHas omubka, %; T - TeopeTUYeCKuil MPOLICHT OKCHUJIa MEAN B MaJlaXHTeE;
O - BKCNIEPUMEHTAJIbHBIN IPOLEHT OKCUJAa MEAN B MaJaxUTe.
[Tpu mpaBUIBHOM U TIIATETHLHON paboTe OTHOCHUTENbHAS OMIMOKA HE JOJDKHA MPEeBhIIaTh + 1
%.
Jlabopamopnas paboma Ne2.
OmnpenesieHHe OTHOCHUTEIbHON MOJIEKYJISIPHOI Macchl okcua yriepoaa (1V)
[lenb: M3y4nuTh METOJT OIIPEEIIEHNUS OTHOCUTEIBHON MOJIEKYJIIPHOM Macchl BEIIECTBA B I'a30-
BOM COCTOSIHUH.
Xon paboThl.
1. Cyxyto xonOy (200 — 250 M) MJIOTHO 3aKPBITh KPBIIIKOH, OTMETUTH KapaHIAlioM ypo-
BeHb. B3BecuTh K010y € BO3yX0OM -M;.
2.Hanmonuuts kon0y CO2 u3 annapara Kunna (4 - 5 MuH). 3akpbITh TPOOKOM U B3BECUTD.
3.IToBTOpHO 3amOJIHUTH U B3BECUTH (T') — Mp.
4. N3meputh 00beM KOJIOBI, HATIOJHUB €€ BOJOW U BBUTUTH B MEPHBIN HUAUHAD - V (MIT).
5. Temnepatypy nepesectu B (K)- 7.
6. JlaBnenue ormetutsh B (klla) — P.
7. Ilo ypaBHeHuto Menaeneesa — Knaitnepona paccuuraTe Maccy Bo3yxa -ms.
8. PaccunTaTh Maccy K0JIObIMs = My — M.
9. Onpenenuth maccy CO2ms = Mz — M.
10. IIpuBecTu 00BeM raza K CTaHAAPTHBIM

VoPo _ VP

o T
VPT

VO = _0.
TP

11. Beruucnuts MossipHyto Macey COz:
1) 1o OTHOCUTENBHOM MIIOTHOCTH 110 BO3AYXY
__ MsMpogy,
M(COz) = ——=,
ms3
2) 1o MoJIsIpHOMY 00bEMY raza
m522,4_

M(CO,) = T
3) mo ypaBHeHuro Menzeneesa — Knaitnepona

m5RT
M(CO,) = .
(C0,) = ™
12. Paccuntath cpennee 3HaueHue MoJsipHOi Maccbl CO2

13. BBIYMCIUTh OTHOCUTENBHYIO OIMHOKY
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7 = Mreon” M 4 55304

MTeop
14. Pe3ynbraThl 0GOPMUTH B BUAE TAOJIHUIIBI
my m2 m3 my ms \Y t T P Vo Mcp
(r) (r) (r) (r) ™ | mm) | (°C) | (K) | (ITa) | (1) | (/momb
)
Ilpocmeintmue cmexuomempuyeckue paciemot
IIpumep.
Bhrunciium nporneHTHBIN cocTaB KapOoHaTa Kanus. Monekynspaas Mmacca M(K2CO3) =2 o
3,91+ 12 + 3 e 16 = 138,2. CiienoBareabHO, COAEPIKaHUE Kaaus paBHO 56,59 % (1738;2 . 100),
conepxanue yriepoaa — 8,68 % (—1;2 . 100), conepxanue kucinopona — 34,73 % (—1;}:2 .

100).

Ecnu n3BecTHO MPOIEHTHOE COJIep KaHNE KaXK0TO AIEMEHTa, BXOISAIIEr0 B COCTaB JaHHO-
r'o BEUIECTBa, MOKHO YCTaHOBUTH (JOPMYITY STOTO BEIECTBA.

IIpumep.

Brisengem popmyny yriaeBogoponaa, coaepxaiero 83,72 % yraepoaa u 16,28 % Bogopona.
[110oTHOCTB MapoB ATOTO YIIIEBOOPOA MO BOJOPOAY paBHa 43.

[Tpenmonoxum, 4To B MOJIEKYIIy 3TOTO YIIIEBOAOPOA BXOISAT X aTOMOB YIJIepoJia U y aTo-
MOB BOJIOpOfa, T. €. yriaeBoaopoaumeer Gopmyiny CxHy. Macca yrinepona B 3ToOM coenuHe-
HUU cocTaBUT 12X, a Bogopoaa ly. OueBHIHO, COOTHOLICHHE MacC yriepoja u Bojopoza Oy-
JIET PaBHO COOTHOIIICHHUIO MPOIEHTHOTO COIEPKAHUS ITUX PJIEMEHTOB B YTIIEBOAOPOJIE:

12x :y =83,72 :16,28.
Pazenum COOTBETCTBYIOIIME YICHBI ATOW MPOIOPIIMHA HA aTOMHBIC MAaCChl YIJIEpOJia U BO-

Jopoja:
12x y _ 8372 16,28
12 "1 12 ° 1
Paznenum B mpaBoi 4acTH MPOMOPIIMK HA MEHBIIICE U3 HUX:

X:y=1:233,
a 3aTCM YMHOXXHM 4YHUCJIa B HpaBOﬁ YaCTHU IpONIOpLHUN HA 3:
X:y=3:6,99.

W3 HaliIeHHOT0 BUJIHO, YTO B HCXOJHOM YIJIEBOJIOPOJIE HA 3 aToMa yriaeposa MpUXOJUTCs
7 aTOMOB BOJIOpPOJIa. DTOMY YCIOBHIO oTBeqaeT psij coenuuaenuii: CaHz, CeHis, CoHor m 1. 1.

Xumnueckas popmyiia, MoKa3blBarollasi COOTHOLIEHHE aTOMOB B MOJIEKYJI€, BHIPAXKEHHOE
MUHHUMAJIbHBIMUA YMCJIaMU, Ha3bIBaeTcs npocmetiuteti. Cnenosarensuo, CsH7 sBisercs mpo-
creiiiei (opMyJIoi HCKOMOTO YTIEBOAOPOAA.

Jnst HaXOXKIEHUST UCMUHHOU XAUMUUYECKOU (OpMYIIbl COSTMHEHUSI HEOOXOAMMO 3HATh €T0
MOJIEKYJIIpHYI0 Maccy. Ilo ycrnoBHio 3afaul INIOTHOCTh YIJIEBOJOPOJA MO BOAOPOAY paBHA
43. CnenoBaTenbHO, €r0 MOJIEKYJISIpHAsl Macca corjacHo ypaBHeHHI0 M = 2 Dy Oyzer paBHa
2 43 = 86.

Haiinennas BenmuunHa BIBOE MPEBBIIIAET MOJIEKYJSIPHYIO MacCy, OTBEYAIOIIYIO MpOCTEi-
meit popmyne C3Hz, cnenoBarensHo, UCTUHHAS hopMyiia HCKOMOTO yrieBoaopoaa CeHua.

IIpumep.

Briegem npocreiinyto ¢popmyiny coenuHeHus, conepsxkamiero 17,1 % xansuus, 1,7 % Bo-
nopona, 26,5 % ¢ochopa u 54,7 % xucnopona. 3anuiemM GopMylTy UCKOMOTO COSIUHEHUS
cnenyrommmM obpazom: CaxHyP,Oy. [IpuHMMas BO BHUMaHHE MPOICHTHBIN COCTaB COCIUHE-
HUSl, 3aITUCHIBAEM:

40x :y:31z:16v=17,1:1,7:26,5:54,7,
U Janee:
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oo 171 1,7 265 54,7
X'y'Z'V_E'T'?'?
X:y:z:v=0,43:17:0,86:3,42.
Pa32[eJII/IB quciia B npaBoﬁ YaCTH COOTHOLICHHA Ha MCHBIICC U3 HUX, ITOJTYUUM:
X:y:z:v=1:385:2:7,95.
[TomydeHHbIe JaHHBIE MO3BOJSIOT 3aKIIOYUTH, YTO MpocTelinas (Gopmyiaa UCKOMOTO CO-
enunenunss — CaH4P20g miu Ca(H2PO4)s.

I'a3oBbIe 3aKOHBI

IIpumep.

Beraucante MOIAPHYIO MacCy MOHOOKCH/A a30Ta, INIOTHOCTh KOTOPOTO 10 BOAOPOJLY PaB-
Ha 15. M(NO) =215 = 30 r/m015.

Bhruncnute MOJISIpHYIO Maccy OyTaHa, €Clii €ro INIOTHOCTh Mo Bo3ayxy paBHa 2. M(C4Hio)
= 2029 = 58 r/moib.

Jnis onpeneneHus MOJISIPHON MAacChl Ta3a MOXHO HUCIOJIB30BaTh MPEACTABICHUE O €r0 MO-
JTsipHOM 00BeMe. Moib J1F000r0 ra3a mpo HOPMAJIBHBIX YCIOBHSAX 3aHMMaeT o0vem 22,4 I
CrnenoBartenbHO, €CIM U3BECTHA Macca M HEKOTOPOro oobema V raza npu HOPMaJIbHBIX YCIIO0-
BUSX, TO M MOKHO BBIYHCIIUTD IO TPOTIOPIIHH:

V 1 ra3a umerT Maccy mr

224 1-’-x T
22,4m
X =
v

; M = X r/Mo0nb
IIpumep.
Bbluucinuth MOJISIpHYIO Maccy 3TaHa 5,6 J1 KOTOPOro NpU HOPMAJIbHBIX YCIOBHSIX UMEIOT
maccy 7,5 T.
5,6 11 3TaHa UMEKT Macey 7,5 T,

a224 n-’-xr
22,47,5
=——=30r.
5,6

3Hasi MOJISIPHYIO MacCy rasa JErKo BBIYHCIUTH €ro MJIOTHOCTh MO BOJAOPOY, BO3AYXY HIH
T000My Ipyromy rasy, MoJisipHasi Macca KOTOPOTO U3BECTHA.
BpraucnuTe NI0THOCTH IO BOAOPOY F€MHUOKCH/IA a30Ta.
_M(N,0) _ (2-14+16) _
DH(N20) = S = > =
Haiitu mmoTHOCTH 10 BO3AyXy TeTpadTopuaa KPEMHUS.

DB03H. (S|F4) — M(ZS;F4) — (28-;:-19): 3159

22

N3mepenust 00beMOB ra30B 00OBIYHO IPOBOJST MPHU YCIOBUSAX, OTIMYHBIX OT HOPMaJIbHBIX.
s mpuBeneHus oobeMa ra3a K HOPMaJbHBIM YCJIOBUSAM MCIIOJIB3YIOT ypaBHEHHE 00beIH-

HEHHOT0 Ta30BOro 3akoHa bouna-Mapuorra u ['eit-JIroccaka:
PoVo _ PV
T T
B sTom ypaBHeHnun V — 00beM JTaHHOM Macchl ra3a IpHU 3a/laHHBIX JABJICHUU P U TEMIe-
patype T (B KenbBunax); Vo — 00beM 3T0if jxe Macchl raza Ipu HOPMAJIbHBIX YCIOBUSX (IIpH
nasienuu 101325 Ia, wim 760 mm pT. cT. 1 Temnepatype 273 K).

Ecmu V, o3nagaer o0beM, 3aHUMaeMbIil TP HOPMAJIBHBIX YCIOBUAX | MoyieMm rasa, T. €.

Py . N
22,4 1, TO IS BCEX Ta30B COOTHOIIICHHUE % OyZeT MOCTOSSHHOW BETUYMHON. DTa BeIHUMHA
0

HA3BIBACTCS YHUBEPCANbHOU 2A30680U NOCMOsHHOU, 0003HadaeTcss OyKkBOUWR, nMeer pasmep-
HOCTh enuHuIa 3Heprun/(KensBuHemornn). YucneHHoe 3HaueHue R 3aBUCUT OT €AMHMII, B KO-
TOPBIX BbIpaXkaeTcsi 00beM U JaBJICHUE Ta3a.

B Mexnaynapoanoii cucteme enunuil (CHU) naBnenue Beipaxkaercs B nmackansx (I1a, 1 ITa =
1 H/m?), 06Bem B KybHuueckux MeTpax (M°), cIe0BaTensHO, 3HAUEHIE YHUBEPCANBHOMH ra30-
BOI MOCTOSIHHOM OIPENEIAETCS 3HAUEHUEM:
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.105. 10~
R= 2 ©1,013010%22,4010-3/ 273 = 8,314 JTnc/(Kemons).

B npakTtuke XUMHYECKUX HCCIEAOBAHNN 00bEM U JIABJICHHE YaCTO BBIPAKAIOT B AMHHIIAX
IPYTUX CUCTeM: 00beM — B JIUTPax WJIM MUJUIMIUTPAX, JaBJICHHE — B aTMocdepax HiIu
MUJUTHIATPAX PTyTHOro ctojba. Jlns mepeBoma pe3ynbTaToB u3MepeHwit B eauHunbl CU
MOJIB3YKOTCS COOTHOLICHUSIMU:

1 atm =760 MM pt. cT. = 101325 Ila
1 MM pt. cT. = 1,31010°% atm = 133,322 ITa.
Ecnu naBnenue po BepaxkeHo B atMocepax, a o00bemM Vo — B IUTpax, TO:

R= 1'22723;“‘ — 0,082 neatm/(Kemo).

Jlis ciyuasi, Korja po BBIpaXKE€HO B MUJUIMMETPAX PTYTHOrO cTos0a, a 00beM Ve — B MUJI-
JUITATPAX, TIOYYUM:

760-22400

R= —s - 62360 muemmM pt. cT./(Kemors).
PoVo _ PV PoVo
IloncraBuM B ypaBHEHUE o~ 7 BMECTO IIOCTOSIHHYIO R M monyuyuMm ypaBHeHHE 1
0 0

1 Mo raza:
PV
?ZR, wi pV = RT
st n Mosieit ra3a 3To ypaBHEHHUE MPUOOPETACT CIASAYIOMINI BU/I:
pV =nRT
OT0 ypaBHEHHME MNOJYYWIO Ha3BaHue ypasnenue Knanetipona—Menoeneesa. YuuTbiBas,
YTO YUCJIO MOJIEH ra3a n paBHO OTHOILEHHUIO MacChl ra3a B rpaMMax K €ro MOJIbHOW Macce, T.
e. n = m/M, ypaBHenue Knaneiipona—MeHeneeBa 4acTo IpUMEHSIOT B BUJE:

m
peV = (—) RT.
M
VYpaBuenue Knaneiipona—MeHzeneeBa Mo3BoJII€T pacCUMTaTh MOJISIPHYIO Maccy, a cleo-

BAaTCJIbHO U MOJICKYJIAPHYIO MAacCy J1000r0 BCIICCTBA, HAXOAAMICTOCA B F8.3006pa3HOM COCTO-

SSHUU:
_ mRT

pv '’

IIpumep.
BbynciuTe MOJIEKYJISIPHYIO Maccy JIUATHIIOBOrO 3dupa, eciu 215 mia ero napos npu 77

°C u nasnenun 700 MM pT. cT. umeroT Macey 0,51 r.
_ mRT _ 0,51-62360-350

T pv  700-215

Momnsiprast Macca IUATUIIOBOTO 3(pupa paBHa 74 T/MOIIb, CIEIOBATEILHO, €T0 MOJIEKYIISp-
Has Macca 74 a.e.M.

Haiitu monekymnsipayto Maccy okcuaa yraepoja (IV), ecnu 73,3  ero npu 27 °C Haxoasch

B cocyzie eMkocThio 10 11, co3naroT nasnenue 4,1 arm:
_73,3:0,082-300

4,110
CrnenoBartenbHO, MOJIEKYJISIpHAs Macca AMOKCUIA yIiiepoaa paBHa 44 a.e.M.
Jlabopamopnas paboma Ne3
Onpeodenenue IK6UEATIEHMHOU MACCHL MAZHUA
[{esb: M3y4uTh METO/I ONIPEAEIEHUS MOJIIPHOM MAacChl 5KBUBAJIEHTA METaslIa.
XoJ paboThl.
1. PaccunTtarh HEOOXOUMOE KOJIUYECTBO CEPHON KUCIOTHI
Mg + H2SO4 — MgSO4 + H21.
2. IIpoBeputh npubOp Ha FEPMETUUHOCTD.
3. IlomecTuTh METAII B MPOOUPKY U IUIOTHO 3aKPBITh MIPOOKY.
4. IIpon3BecTy B3aMMOIEUCTBUE METAILIA C KHUCIIOTOM.
5. I3mepuTh 00beM BBIACTUBILErOCs rasa.
Co6pats pubop no pucyHky. [Ipudop, cocrosmuit u3 6ropetku 1 (emrocTsio 50 M),
COEMHEHHOW IMOCPEICTBOM PE3MHOBBIX TPYOOK C BOPOHKOH 21 mpoOupkol 3,yKpemnuTh B
22
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mraTtuBe. bIopeTKy u mpoOupKy IUIOTHO 3aKpPBITh NIPOOKAaMH, Yepe3 KOTOPBIC MPOXOAIT CTEK-
JSTHHBIE TPYOKH.

[Tepen HawamoM ombITa IPOBEPHUTH MPUOOP HA TEPMETHIHOCT.
Ilposedenue onvima

B3Becuth kycouek JieHThl Maraus okono 0,03 r. BeiHyTh npoOKy U3 MPOOUPKHU U mepe-
JBUKEHHEM BOPOHKU YCTAaHOBHUTH YPOBEHb BOJbI B OIOpETKE Ha HYJIEBOM JICICHUU WUIU He-
MHOI'0 HHMXKE.

Otmeputh 5 M1 pa30aBIC€HHON CEpHOM KHUCIOTHl U BIUTH B MPOOUPKY Yepe3 BOPOHKY
(mouemy?). [1omOXUTH JIEHTY MarHusl Ha CyXyl CTEHKY NMPOOHMPKU TaK, YTOOBl MarHWii HE
corpuKacancs ¢ cepHoit kuciotoil. [IpucoequHuTh MpodbUpKy K MpUOOPY, MIOTHO 3aKPHIB €€
npoOKoi. 3aTeM MepeBIKEHHEM BOPOHKHU MPHUBECTH BOLY B OIOpPETKE M B BOPOHKE K OJIMHA-
KOBOMY ypOBHIO (3aueM?). OTMETUTD U 3alucaTh ypPOBEHb BOJBI B OI0pETKE, MPOU3BES OT-
CYET I10 HI)KHEMY MEHHUCKY >KHJIKOCTU € TOYHOCTHIO 10 0,1 M.

CTpsAXHYTh MarHui B CEpHYIO KUCIOTY. UTO nmpoucxoaut?

[lo okoH4YaHMM peakUu JaTh MPOOUPKE OCTHITH 10 KOMHATHOM TeMIIEpaTypbl, IOCIE ye-
r'O CHOBa IPUBECTH BOAY B OIOPETKE M BOPOHKE K OJIMHAKOBOMY YPOBHIO, OTMETUTh U 3aIU-
caTh YPOBECHB BOJIBI B OIOpETKE.

OTMeTuTh U 3amucaTh MOKa3aHUs KOMHATHOTO TepMomMeTpa u 6apomerpa (1 MM prt. cT.
= 133,3 [1a) Bo BpeMs oImbITa.

[Ipubop asist onpeneneHys SKBUBAJICHTHOM
Macchl MeTaa:

1 - bropetka; 2 - BOpoHKa; 3 - mpoOupKa.

Jis Toro, 4ToObl POBEPUTH PUOOpP HA
IepPMETHYHOCTh, HEOOXOIUMO B OIOpPETKY
HAJIUTh BOJY, KOTOpas 3alOJHSET TAaKXe U
PE3MHOBYIO TPYOKY, COSTMHSIOLIYIO OIOPETKY
C BOPOHKOM. 3aTeM OIOpPETKY 3aKphITh TPOO-
KOW, COETUHUTH C MPOOUPKON M 3aMETUThH
; ypoBeHb BOJbI B Oroperke. OmyckaHuem
J KOJIbI]a INTaTHBA IE€PEMECTUTh BOPOHKY
BHU3. Ecnu npubop repmeTuyeH, To B EPBBII
MOMEHT TpHU OIyCKaHUHM BOPOHKH YPOBEHb
BOJIbI B OIOpPETKE HEMHOT'O TMOHMKAETCS, HO
IIOTOM OCTaeTcsl MOCTOSHHBIM. Ecim ke ypo-
BEHb BObI OyJIeT MOHWKAThCSI HENMPEPHIBHO,
9TO O3HAYAEeT, YTO MPUOOP MPOITyCKAET BO3-
IyX U CIIeAyeT UCHPaBUTh Ne(EKThI, 0My-
IIEHHBIE ITPH €T0 cOOpKeE.

Dopma 3anucu HabIOOeHUl

Macca marauss — m(T).

Temnepatypa — t°(C).

AtmocdepHoe naBnenue — p(xlla).

JlaBlieHHMe HACBHIIIEHHOTO BOAsMHOTO mapa (tabm. 1) — h(xITa).
YpoBeHb BOJIBI B OFOPETKE 0 peakiiuu — ai(mi).
YpoBeHb BO/IBI B OIOpETKE TIOCIE peakinu — az(Mir).

ok whE

Obpabomka pe3yibmamos
1 Beruucauts 00beM BoAopoAa (B Mil), BHITECHEHHOTO MarHueM
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IpU TeMIieparypet u JaBICHUH P.
. Borumcnuth naprmanbHoe [aBieHne Bogopoaa: Py~ Parm - h
3. IlpuBecTu HaliAEHHBIN 00BEM BOAOPOIa K HOPMAIILHBIM YCIIOBUSIM, UCIIOJIB3Ys 00BbEINHEH-
HOE ypaBHEHHE Ia30Boro coctosiHus. Clienyer y4ecTb, 4T0 BOAOPOA coOpaH Hajl BOAOH,
MO3TOMY B ypaBHEHHE BMECTOP CJIEAYET MOCTaBUTH P
Boruncnuts Maccy BbIISIMBIIETOCS BOAOPO/A.
PaccuuTath 5KBUBaJICHTHYIO MacCy MarHusl.
6. Ompenenuth aOCOMIOTHYIO M OTHOCHTEIILHYIO OIIMOKY OITBITA.

Pacuernbl 10 ypaBHeHUSAM XUMHUYECKUX PeaKkimuii

N

SLNE

IIpumep.

Onpenenuth KOIWYECTBO rpaMMOB (pocarta Kamusi, KOTOPBIA MOTYYUTCS MPU HEUTpau-
3armu (HochopHOM KUCIOTH 42 T THAPOKCHIA KaJHS.

B cooTBeTcTBUU C MPUBEICHHBIM BbIIIE XMMUYECKUM YPAaBHEHHUEM PEUIUM MPOMOPIIHIO:

168 1 runpokcuaa kamus oopasyror 212 r pocdara kanus,
a 42 rruapokcuaa— - —x rdocpara
X =420212/168 =53 1.

B ypaBuennn peakuun ko3 dunmeHTs nepen ra3000pa3HbIMHE BEIIECTBAMH MTOKA3bIBAIOT
HE TOJIBKO COOTHOILIEHUE MACC PEarupyroluX ra3oB, HO U UX 00bEMHBIE COOTHOILIEHUS. DTO
MO3BOJIIET PACCUUTATh OOBEMBI YUAaCTBYIOUIMX B PEAKLMU T'a30B HENOCPEACTBEHHO M0 ypaB-
HEHUIO MUHYS BBIYMCIICHHS MAacChI ra3a.

IIpumep.

[Tpu B3aMMOJEHCTBIUM METAJLTMYECKOT0 HATpUsA C BOJOW BbLaemiIoch 280 Ml Bomopoaa
(pu H. y.). CKOJIBKO rpaMMOB HaTpHUsl BCTYIIHJIO B PEAKLIHUIO?

3anuinemM ypaBHEHHE pEakliy B3aUMOACHCTBUSI HATPUSI C BOJIOM:

2 Na+ 2 H20=2NaOH + H;
463680 22,4

U3 ypaBHeHHs clieyeT, 4To 2 MoJsi HaTpus (223 r) BRITECHSIOT U3 BOABI 1 MOJIb BOIOPO-
na (22,4 n npu H. y.). KonuuecTBo BCTyNUBULIETO B peaklU0 HATPUs MOKHO HAMTH IO Ipo-
MOpLUHU

46 r HaTpHs BBITECHSET U3 BOJBI 22,4 11 BOJIOPO/A,
a x r Hatpusi——0,28 1
X =4600,28/22.4 = 0,575 r.
Jlabopamopnas paboma Ne4.
OcHogHbie Knacchl XUMUYECKUX COeOUHEHUT
[lenb: 3HAKOMCTBO ¢ OCHOBHBIMHU KJIACCAaMU HEOPTaHUYECKUX COEAMHEHUN U UX CBOM-
CTBaMH.
3anonHuTh Tabnuiy 1. OTMETUTH 3HAKOM «+» Tpadbl, €CIIM MKy peareHTaMu BO3MOKHO
XMMHYECKOE B3aUMOJEHCTBHE. XMMHUUECKHE CBOMCTBA BEILIECTB NIOJATBEPANUTH YPABHEHUSIMU
peaKIuii, UCIoNb3ys npeanoxennbie peareHTol: CUO, ZnO, CO2, NaOH, Ca(OH)2, Cu(OH)z,
NH4OH, HCI, H2S04,CH3COOH,Zn, Al, CuSO4, CaCOgz, BaCl..
B rpadax «MHaukarop» oTMETUTh U3MEHEHHE 1IBETA.
B rpade «IlonydeHue» CTaBUTh «+»,a peaKkLUu MOJYy4YEeHUS] COeTMHEHUH MPUBECTH MOJ Tab-
JIULEH.
Tabmuua 1. CBoiicTBa KJ1acCOB HEOPTaHUYECKUX COSTUHEHUIN
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Oxcuasl

OCHOBHBIC
KUCJIOTHBIC
amQoTepHbIe

OcHoBaHus

Kucnotsl

Comnu

Jlabopamopnas pavoma NeS.
Kauecmeennvle peakyuu nHa KamuoHnvl u AHUOHbL.

[lenb: 3HAKOMCTBO ¢ KaYeCTBEHHBIM aHAJIU30M Ha MpPUMEpe MOHHBIX PEaKIuil, uc-
MOJIb3YEMBIX I OOHAPY>KEHHUSI HEKOTOPBIX HOHOB B PACTBOPE M M3MEHEHUEM OKPACKH HH]IU-
KaToOpOB B Pa3HBIX Cpe/ax.

AHaJIuTHYeCKHe MPU3HAKH BElleCTB M AHAJIMTHYECKHE PeaKIuu

[Tpu npoBeieHNH Ka4yeCTBEHHOT'O U KOJIMYECTBEHHOI'O aHAJIU3a UCIIONB3YIOT aHAIUmu-
yecKue NPU3HAKU 8eljecms U aHaIUmuyecKue peaKyuu.

AHnanumuueckue npu3HaKu— TaKue CBOMCTBA aHATM3UPYEMOT'O BEUIECTBA WU MPOTYK-
TOB €r0 MPEBPAIICHUS, KOTOPBIC MO3BOJISIOT CYAUTh O HAIMYHHA B HEM TEX WJIM UHBIX KOMIIO-
HEHTOB. XapaxkmepHvle aHanumuieckue npusHaxKy — 1BET, 3amax, Yroj BpalleHHs MII0CKOCTH
MOJIIPU3AIUU CBETA, PAIMOAKTUBHOCTD, CIOCOOHOCTh K B3aMMOJCHCTBHIO C AJICKTPOMArHUT-
HBIM M3JIy4eHHEM (HampuMep, Haaudue xapakrepuctuueckux nonoc B MK-cnektpax morio-
HICHUS WM MAaKCUMYMOB B CIIEKTpax MOTJIOMIEHUs B BUAMMOMN u Y D-001acTu criekTpa) u ap.

AHnanumuueckaa peakuyus— XUMUYECKOE IPEBpAIllEHUE aHAIM3UPYEMOro BelIecTBa
NPy JISHCTBUU aHAIMTUYECKOTO peareHTa ¢ 00pa30BaHUEM IPOIYKTOB C 3aMETHBIMH aHAJH-
TUYECKUMU MpPU3HAKaMH. B kadecTBe aHAIMTUYECKUX PEaKIMil yarle BCero MCHONB3YIOT pe-
aKIuu 00pa30BaHUS OKPAIICHHBIX COCIMHCHHM, BBIICICHUE WU PACTBOPEHUE OCAJKOB, ra-
30B, 00pa30BaHUE KPUCTAIJIOB XapaKTEpHOH (HhOPMBI, OKpalIMBAaHUE TUIAMEHU ra30BOil Toper-
Kd, 00pa3oBaHKMe COCTUHEHUH, JIIOMUHECIUPYIONIMX B pacTBopax. Ha pe3ynbrarsl mpoene-
HUSl aHATTUTHYECKUX PEaKUUi BIUAIOT TemIepaTypa, KOHIEHTpalus pacTBopoB, pH cpensl,
MPUCYTCTBUE IPYTUX BEHICCTB (MEIIAOIINX, MACKUPYIOIIHX, KATATH3UPYIOIINX TIPOIECCHI).

Harpumep:

Ooépaszoeanue OKpaueHHbIX COCOUHEHU.

Honsl mean CU?*B BOJHBIX PacTBOpAx, B KOTOPBIX OHH CYIIECTBYIOT B (hopMe aKBAaKOM-
nnekcos [CU(H20)n]?**, mpu B3amMomeiicTBUM ¢ aMMHAKOM 06pa3ylOT PacTBOPHMBIHA KOM-
nnekc [CU(NH3)4]?* spkoro cuHe-ToTy60ro 1BETA, OKPAIIMBAIONINNA PACTBOP B TOT XK€ I[BET:

[Cu(H20)n]?" + 4NH3 = [Cu(NHz3)4]?* + nH20

C TOMOMIBIO 3TOH PEeaKIHH MOXKHO MASHTH(HUIMpoBaTh HOHE Mequ CU?' B BOAHBIX
pacTBopax.

Ecny B BOJHOM PacTBOPE MPHCYTCTBYIOT HOHBI TPEXBAJIEHTHOTO kene3a Fe®' (Tarke B
dopme axBaxommrekca [Fe(H20)s]*", To mpy BBEneHMH THOIMAHAT-HOHOB (POJAHM/I-HOHOB)
NCS™ pacTBOp OKpammBaeTcs B KpacHBIM I[BET BCJEACTBHE OOpa30BaHUS KOMILIEKCOB
[Fe(NCS)n(H20)6-n]* " kpacHoro 18era:

[Fe(H20)]** + nNCS™ = [Fe(NCS)n(H206-n]> " + nH20
rae N< 6. IIpu 5TOM, B 3aBUCHMOCTH OT oTHOmmeHns KoruenTparwmii [Fe(H20)6]*" 1 NCS™, 06-
pasyeTcsi paBHOBECHAsi CMeCh KOMIUIEKCOB ¢ n = 1; 2; 3; 4; 5; 6. Bce oHM okpallleHbl B Kpac-
HBIN I[BET. DTa peaKiiusi UCIOJIb3yeTcs st OTKpbITUs HoHOB xene3a(lll).

3aMeTHM, 4TO WHIMBHIyalbHbIE MHOTO3AapsIHBIE HOHBI, Hampumep, Cu®*, Fe?', Fed*
Co®", Ni?" u 1. 1., TaK e, Kak U HOHKI Bogopoaa H* (T. e. IpOTOHBI — A/ipa aTOMa BOJOPO/A),
B BOJIHBIX PacTBOpPax B OOBIYHBIX YCIOBHUSIX CYIIECTBOBATh HE MOTYT, TaK KaK OHU TEPMOJIU-
HAMUYECKH HEYCTOWYMBBHI U B3aUMOJEHCTBYIOT C MOJICKYJIaMH BOJbI UJU C IPYTUMH YaCTH-
11aMu ¢ 00pa30BaHUEM aKBAKOMIUIEKCOB (MJIM KOMIUIEKCOB HHOTO COCTABA):

M™ + nH20 = [M(H20)n]™" (akBakomIuiekc)
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H* + HoO = H3O" (kaTuoH rugpoKCOHMs)

JIisi KpaTKOCTH B XMMHUYECKHX ypPaBHEHHUSX HE BCETJa YKA3bIBAIOT MOJIEKYJIBI BOJBI,
BXOJISIIIUE B COCTaB aKBAKOMILJICKCOB, CJIEAYET IIOMHHUTb, OJIHAKO, YTO HA CAMOM JIeJIe B peaK-
[IUSIX B PACTBOPAX Y4acCTBYIOT COOTBETCTBYIOIINE KOMILIEKCHI, @ HE «TOJIbIE)» KAaTHOHBI METaJ-
0B uimu Bogopona. Tak, aas mpoctotsr, mumryT HY, Cu?*, Fe?* u 1. 1. BMecTo Gosee MpaBHiIb-
noro HzO", [Cu(H20)4]%*, [Fe(H20)6]**, cooTBeTcTBEHHO, U T. 1.

Buvioenenue unu pacmeopenue ocaoxkos.

Honbl Ba®*, mpucyTcTByIome B BOJHOM PacTBOPE, MOKHO OCAIMTh, MIPUGABIAL pac-
TBOP, CoepXKamuii cyabdar-nons SO?'B GopMe MaTopacTBOPHMOTo 6EIOro ocanka cyibda-
Ta Gapus:

Ba?" + SO4*" — BaS04| (6eblii 0caioK)

AHanoruyHas KapTuHAa HAaOII0JAeTCs IPU OCAKIEHUH HOHOB Kanblus Ca?t pacTBopu-
MBIMHU KapOOHATaMH:

Ca?" + CO3%” — CaCOgz| (6emblit ocamok)

benbrit ocasok kapOoHaTa KajJbIMsI pAaCTBOPSETCS TPU JCHCTBUU KUCIIOT, HAIPUMED, T10
cxeme:

CaCOs3 +2HC1 — CaCl2 + CO21 + H20

[Tpu TOM BBIAETSIETCS Ta3000pa3HBIN TMOKCH] YTIIEpOIa.

Xnopomarunar-uonsl [PtCle]*” 06pasyroT ocaiku KeaToro LBeTa NMpyu NpuUbGaBIEHUHU
pacTBopa, cojepxaiero karuonsl Kanus K win ammonust NH™. Eciim Ha pactBop XJjtoporia-
tuHara Hatpus Naz[PtCle] (3tra comb 10BOIBHO XOPOIIO pacTBOpPHMA B BOJE) MOACHCTBOBATH
pactBopom xstopua kanus KCl wim xnopuna ammonnst NH4Cl, To BeIaaroT sKeNThie 0CaaKu
re-kcaxioporiarunara kanus Ko[PtCle] mmu ammonust (NH4)2[PtCle], coorBercTBeHHO (9TH
COJIM MaJIOPACTBOPUMEI B BOJIC):

Naz[PtCls] + 2KCIl — K>[PtCls]| +2NaCl
Naz[PtCls]+ 2NH4C1 — (NHa)2[PtClg]| +2NaCl

Peakyuu c evloenenuem 2azoe (2a3osvloeiumenbHole peaKyui)

Brimie yxe npuBoAMIack peakuus pacTBOPEHHs KapOOHATa KaJbIUS B KUCIOTAX, MPH
KOTOPOH BBIJENIACTCS Ta3000pa3HbIil JUOKCH] yIiiepoja. YKaKeM ellle Ha HEKOTOpbIEe ra30-
BBIJICJIUTENEHBIC PEAKIINH.

Ecnu k pacTBOpy Kakoii-1160 cou aMMOHHMSI TIPUOABUTH IIEN0Yb, TO BBIIEISIETCS ra3o-
00pa3HbBIil aMMHaK, YTO MOYKHO JIETKO OTPEAETHUTH IO 3araxy MU 10 TTOCHHEHUIO BIAKHON
KpacHOM JakMycoBO# Oymaru:

NHsz + OH = NH3-H20 — NH31 +H20
DTa peakIys UCTONIb3yeTCs KaK B KAUeCTBEHHOM, TaK U B KOJMUECTBEHHOM aHaJH3e.
Cynpdunbl npu 1eHCTBUM KUCIOT BBIJCISIIOT Ta3000pa3HbIN CEPOBOIOPO:
S* + 2H* — HySt
YTO OMIYIIAETCS MO CHEHPHIECKOMY 3araxy CepoBOAOPO/IA.

Obpa3zosanue Kpucmannog XapakmepHou Gopmvl (MUKPOKPUCMANIOCKORUYECKUE
peaxuuu).

Wonsl Hatpus Na* B karie pacTBopa IpH B3aMMOAEHCTBUM ¢ rekcaruapokcoctnoat(V)-
nonamu [SB(OH)s]” oOpasyroT Oenble KpHCTaIbl rekcaruapokcoctudara(V) Harpus
Na[Sb(OH)s] xapakTepHoii popmbr:

Na* + [Sb(OH)s]” = Na[Sb(OH)e]

®dopma KpUCTAIIOB XOPOIIO BUHA MIPH PACCMOTPEHUHU X MOJ MHUKPOCKOIIOM. JTa pe-
aKITUS CIIONIb3YETCSl B KAYECTBEHHOM aHaJIM3€ IS OTKPHITHSI KATHOHOB HATPHSI.

Wonbl kanmus K mpu peakiuy B HEUTPaJIbHBIX MM YKCYCHOKHCIBIX PacTBOpax ¢ pac-
tBOprMbIM TekcanuTpokynparoM(ll) natpust u cBunia NaPb[Cu(NO2)s] 00pa3yroT yepHbie
(v kopu4HeBbIe) KpucTaiibl rekcanuTpokynpata(ll) kanmus u ceunna KoPb[Cu(NO2)s] xa-
pakTepHOH KyOmdeckoil (popMbI, KOTOpBIE TaK)Ke MOXKHO YBHAETh NPU PACCMOTPEHHUH ITOJ
MHUKPOCKOIIOM. Peakiusi mpoTeKaeT 1o cxeme:

2K" + Na2Pb[Cu(NO2)s] = K2Pb[Cu(NO2)e] + 2Na*
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OHa nmpuMeHseTcs B KAYECTBEHHOM aHAJIN3€ Ul OTKPBITHS KAaTHOHOB KaJIusl.

MUKpOKPUCTAIIOCKONMMYECKUI aHaIW3 BIIEPBbIE BBEJI B aHATUTUYECKYIO NMPAKTHKY B
1794—1798 rr. unen [lerepOyprckoii akagemuu Hayk T. E. JloBwil.

OKpawiusanue niameHnu 2a3060ii 20penKu.

[Tpu BHECEHUH COEAMHEHMI HEKOTOPHIX METAJNIOB B IJIaMs Ta30BOM rOpesku Haboaa-
€TCsl OKpaIlMBaHUE [JIAMEHHU B TOT WJIM MHOM I[BET B 3aBUCUMOCTU OT IPUPOAbI MeTasuia. Tak,
COJIM JINTHS OKPAIIMBAIOT IUIaMsI B KAPMUHOBO-KPACHBIM LBET, COJIM HATPUS — B KENTHIU, CO-
U Kaus — B (PUOJICTOBBIN, COJNM KAIBIHS — B KHPIUYHO-KPACHBIN, COM Oapus — B HKEITO-
3eJIeHBIA U T.J. DTO SBJIEHHE MOXXHO OOBSACHUTH cieayromuMm obpazoMm. [Ipu BBeaeHuu B
rJIamsi Ta30BOM TOPENKU COSIUHEHUS JaHHOTO MeTalia (HampuMep, €ro COJIM) 3TO COeArHe-
HUE pasnaraercs. ATOMBI MeTailia, oOpasylomuecs MpH TEPMHUYECKOM pa3lIOKEHHUU CO-
€MHCHHUS, TIPU BBICOKOW TEMIIEpaType IUIAMEHHU Ta30BOW TOPEIKU TEPMHUYECKU BO30YKIAI0T-
s, T.€., IOTJIOIasl ONPEACIICHHYIO OPLUHUIO TEIUIOBOM SHEPIHH, MEPEXOAAT B KaKOE-TO BO3-
Oy>XICHHOE 3JIEKTPOHHOE COCTOsSTHUE, 00afaroniee OObIIel YHEPTHEH M0 CPAaBHEHHIO C HE-
BO30Y>KJICHHBIM (OCHOBHBIM) COCTOSIHHMEM. Bpems Ku3HHU BO30YXJAEHHBIX 3JEKTPOHHBIX CO-
CTOSTHUW aTOMOB HMUYTOXXHO Majio (OUYE€Hb MaJIbI€ JIOJHM CEKYHJIbl), TAK YTO aTOMbI IIpaKTHUYe-
CKM MTHOBEHHO BO3BPAILAIOTCS B HEBO30YXKIACHHOE (OCHOBHOE) COCTOSIHME, MCITyCKas IO-
[JIOIIEHHYIO SHEPTHIO B BUJE CBETOBOI'O U3JIYYEHHUS C TOW MJIM MHOM JJIMHOM BOJIHBI, 3aBUCS-
1Iei OT Pa3HOCTU SHEPTUU MEXYy BO30YKICHHBIM U OCHOBHBIM HEPI€TUYECKUMHU YPOBHSIMU
atoma. [[y1s1 aTOMOB pa3HBIX METAJIOB 3Ta PA3HOCTh PHEPTUN HEOJMHAKOBA U COOTBETCTBYET
CBETOBOMY H3JIYYEHHUIO ONPENEICHHON JIMHBI BOJIHBI. ECIM 3TO M3IyuyeHUE JICKUT B BUIU-
Mo o0acTu crekTpa (B KpaCHOM, JKEJITOM, 3eJI€HOW WM KaKOi-TO Ipyroi ee 4acTu), TO Ye-
JIOBEUECKUH TJ1a3 PUKCUPYET Ty WIM UHYIO OKPAcKy IUlaMeHu ropenku. OkpalivBaHue Iia-
MEHHU — KPAaTKOBPEMEHHO, TaK KaK aTOMbI METaJIa YHOCSTCS C Ta3000pa3HBIMU MPOITyKTaMHU
TOpPEHUS.

OkpalMBaHue TUIAMEHHM Ta30BOM TOPEJIKHM COCIMHEHHSIMU METaJUIOB HCIOJB3YETCsS B
KaueCTBEHHOM aHaJU3€ JUIsl OTKPBITUS KATHOHOB METAJUIOB, JAIOIIMX U3JIyYEHHE B BUAUMOU
00J1acTH CrieKTpa.

B Tabnune 2 npuBeneHbl MpUMephbl OKPAIIUBAHUS IJIAMEHU TOPEIKU HEKOTOPBIMH dJie-
MEHTaMHU.

Tabnuna2. OkpammBaHue TUIAMEHU COSTMHEHUSMU HEKOTOPBIX 2JIEMEHTOB

OnemMeHT [IBer niamenn DneMeHT [IBer nnamenu
JIntun KapmnHOBO-KpacHbIN WNunii CuHe-(huoseToBbli
Harpuit Kentsrit Taumui N3yMpyaHO-3€/IeHbIN
Kammit DuoJIeTOBBIN CBuHell bienno-cuamnii
Pyounuit Po30B0-(hro1eToBBIM MEBIBIK bnenno-cunuit
Le3uit Po30B0-(1o1eTOBBII Cypsma biiegno-cunmit
Kanbuuii KupnnyHo-kpacHblii Cenen bienno-cuani
CrpoHunit KapMuHOBO-KpacHbII Temryp N3yMpyaHO-3€/IeHbIN
bapuit XKenro-3enenblit Menp 3eneHslii, roay0oii
bop 3eseHbli Momubnex Kenrto-3eneHslii

Oébpa3zosanue coeOunenuil, 1HOMUHECUUPYIOWUX 6 PACEOPAX

I/IHOF)Ia B KQYC€CTBEHHOM HJIM KOJIMYCCTBCHHOM AaHAJIM3C MPOBOJAAT aHAJTIUTUICCKUC PE-
aKIUH, MPOTYKTHI KOTOPHIX 00Jaal0T CBOMCTBOM JIIOMUHECIIEHIIMH B pacTBOpax, T. €. IpU
00JIy4eHHH WX CBETOM B YJIbTPaHOJIETOBOM WM BUIUMOM 00JacTH crieKTpa (BO30yXkmaaro-
mee o0JyyeHHe) OHM HCIyCKAlOT CBETOBOE M3JIy4YEHHE B BUAMMOM OONAaCTH CHEKTpa ¢ He-
CKOJIBKO OOJIbIIEH JJIMHOM BOJIHBI 110 CPAaBHEHUIO C BO30OYKIArOUIMM 00myueHneM. Busyaib-
HO 3TO HaOMI0/IaeTcs KaK OKpAllleHHOE CBEUEHHE pacTBOPa, B KOTOPOM IpOBeJIeHa JIIOMUHEC-
HOCHTHAsA aHAJIUTUYCCKAsA pCaKIuA.
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Tak, npu B3aUMOJICHCTBUN KaTHOHA JUTUS Li* ¢ 8-OKCHXHUHOJIMHOM WM ypaHWIaIeTa-
TOM IIMHKA 00pa3yIOTCsl IPOAYKTHI peakIiy, 00Jalaloiie COOTBETCTBEHHO TOIy0o0i U 3ene-
HOW JroMUHecHeHIei. [Ipu peakinu kKatnoHoB HaTpust Na* ¢ ypaHuianeraTtoM [UHKa B YK-
CYCHOKHCIION CpeJie pa3BUBAETCs JKENTO-3eNeHas JToMuHecueHus. [1o1o0HbIX peakiuii u3-
BECTHO MHOTO.

Paznuunbie BemecTBa JIOMHUHECUUPYIOT B TOM WM WHOW YacTH BHIMMOW OOJIACTH
CIIEKTpa, T.€. UX M3JIyYCHHE JIOMUHECLUEHIMHN CEJIEKTUBHO — OKpallleHO mnopaszHomy. Ilo xa-
paKTepy OKpacKu (JKeyras, 3eJIeHas U T.J.) CYAST O IPUCYTCTBUM B pacTBOPE COOTBETCTBYIO-
LIETO0 COCAVHEHHUS, a [0 MHTEHCUBHOCTH M3JIy4YECHMs JIIOMUHECLIEHIIUN JEJIAI0T BBIBOJ O KOJIU-
YECTBEHHOM COJEPKAaHUU 3TOT0 COEAUHEHUS B PaCTBOPE.

B HEKOTOpBIX cilydasx, HAIPOTHUB, UCIOIb3YIOT TalleHUE JIIOMUHecneHImu. Hanpumep,
JIOMUHECLICHTHOE CBEUEHHUE alleTaTa ypaHWIa ucuye3aeT (racurcs) B MPUCYTCTBUM XJIOPUA-,
O6pomua- niu noaua-anuoHos (C1-, Br, |I7), 4To MOKHO MCHOIB30BAThH AJISL OTKPBITHS 3THX
AQHUOHOB.

JlroMuHeCHEHIIMST MOKET aKTHBMPOBATBHCSI M BCJICICTBHE NPOTEKAHMS ONPENEICHHBIX
XMMHUYECKHX IpolLeccoB. B 3TuX cilydasx ee Ha3bIBalOT xemuriomunecyenyueu. Tax, JIHOMU-
HOJ (3-aMMHO(TAIBIUAPA3U) B LIETOYHBIX PACTBOPAX B IPUCYTCTBUHM MEPOKCHJIA BOAOPOIA
H20:2 renepupyet ApKy0 XeMUITIOMUHECLICHIINIO, YCUIIMBAIOILYIOCS T10]] BO3JIEHCTBUEM KaTa-
JAU3aTOPOB (COJIM MeAM, Maprasiia, >keiaesa, KodaubTa U JIp.). XeMUIIOMUHECIICHTHBIE peaK-
IIUU TAK)KE UCIIOJIb3YIOTCSA B XMMHUECKOM aHaJIU3eE.

Tunwvl ananumuueckux peaKyuii u peazenmos

AHaJIUTHYECKHE PEAKIMM U aHAIUTUYECKUE PEareHThl YacTO MOJPa3eliaioT Ha cneyu-
¢uueckue (cneyuguunvle, xapaxmepHwie), celeKmusHvle (U3dupamenvHole), 2pYnnosule.

Cneyughuueckue peareHThl M PEAKIUH TO3BOJSIOT OOHAPYXKUBATh JaHHOE BELIECTBO
WIM JJAaHHBIN UOH B IPUCYTCTBUU JIPYTUX BELIECTB WJIK HOHOB.

Tak, Hampumep, €ciau B pacTBOpE MPUCYTCTBYET MOJEKYJSpHBbIA ox 12 (TouHee —
Tpuioaua-uoH l3~, To npu npudaBICHUN CBEXEMPUTOTOBIEHHOIO BOJHOTO PacTBOpa Kpaxma-
Jla UCXOJHBIA PacTBOp OKpallMBaeTcs B CHHMN IBeT. IIpomecc — oOpaTUMBIii; IpH MCYE3HO-
BCHUH B PACTBOPE MOJICKYJSIPHOTO HOJa (HAIIPUMeEp, IPU €ro OKUCICHHH J0 HOH-UOHOB |°)
CUHSSl OKpacKa TaKe MCYE3aeT U pacTBOpP OO0ECIBEUMBAETCS. JTa peakliys IMIUPOKO HUCIOIb-
3yeTcsi B KaUECTBEHHOM M KOJMYECTBEHHOM XMMHYECKOM aHanu3e. Brnepsble ee ommcan B
1815 r. Hemenkuit xumuk @. [lTpomeiiep.

CuHee okpalIMBaHHE pacTBOpa KpaxMmaya B MPUCYTCTBHM MoJa (TPUHOIUA-UOHOB; YH-
CTBIA MOJIEKYJISIpHBIN HoA |2 B oTCyTCTBUM HOonuA-MOHOB |~ HE OKpalnBaeT Kpaxmai) oobsc-
HSIOT 00pa30BaHUEM a/ICOPOILIMOHHOIO KOMIUIEKCA MEX/Ty KOJIOMAHBIMH MaKpOMOJIEKyJIaMu
Kpaxmana ((ppakuusMu Hepa3BETBICHHON aMUIIO3bl) U TPUHOANUI-HOHAMHU.

Cremuduueckum peareHToM Ha HUTpUT-HOHBI NOz sBnsiercs peaktuB ['puc-
ca—UmommBas  (cmech  o-Hadprmimammuaa  CioH7/NH2  wm  cynmbdanmimoBold  KHCIOTHI
HO3SCsH4NH3), ¢ K0OTOpBIM HUTPUT-HOH (OOBIYHO B IPUCYTCTBUM YKCYCHOM KHCIIOTBI) 00pa-
syet azokpacureiab HO3SCeHaN=NC1oH7NH2kpacHoro nsera:

HO3SCsHsNH2 + HNO2 + C1gH7NH2 — HO3SCeHsN=NC10HsNH> + 2H>0

Cwmech a-HadTUIAMHUHA C CyJIb(PAHUIOBON KUCIOTOW B KauecTBE crienn(puyeckoro pea-
TeHTa Ha HUTPUTHI OblIa BrepBble npeanoxkena B 1879 r. nemenkum xumukoM I1. I'puccom.
[To3nHee 3Ta peakius uzyyanach BeHrepckuM xumukom JI. MinomBsaem. B coBpemeHHOl aHa-
JUTUYECKONH XUMHHM YKa3aHHYIO CMech OOBIYHO Ha3bIBalOT «peakTuB (peareHt) ['puc-
ca—MnomBas» uiam npocTo «peakTuB ['pucca», a COOTBETCTBYIONIYIO PEAKIIUIO — «PEAKIHEN
I'pucca—UnomBas» win «peaxnueir ['pucca»n. Bmecto a-HadTHIaMHHA MPUMEHSIOT TaKxkKe
Ha(TOJIBL.

B kauecTBe crienupuyIecKoro pearenta Ha nonsl Hukens Ni2* ucrnonssyior peaktus Uy-
raeBa — IMMETHITITHOKCHM, KOTOPKIH B MpUCYTCTBUM KatnoHoB Ni?* B aMMuauHoii cpejie 00-
pasyeT MaJopacTBOPUMBII B BOJE KOMIUIEKC KPACHOTO 1[BeTa — OUCIAUMETHITINOKCUMAT HU-
kensi(11), KoTophlil TpaAUIIMOHHO HA3BIBAIOT HUKEIbAUMETUITIMOKCUMOM:
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W  HC—C=NOH HC—C=Ny o N=C—CH,
Ni 4 2 e — __I= ’Nl\ _ _CH+2H
H,C—C=NOH  H,C—C=N N=C—CH,
0-—H--0

JIMMETUIITIINOKCUM KaK crenu(rueckuid 1 O4eHb YyBCTBUTENIbHBIN peareHT Ha MOHBI
nukess NiZ* 6b11 BrepBble npeioxked pycckuM xumukom JI.A. Uyraessiv B 1905 r. u Ha3Bau
BIIOCJIEJICTBUH €T0 UMEHEM («peakTuB UyraeBay).

CrienuduuecKkux aHATUTHYECKUX PEAreHTOB U PEAaKLUi U3BECTHO MaJIo.

Cenexmuemnvie peareHTbl U PEaklUU MO3BOJSIOT OOHApPYKUBAaTh HECKOJILKO BEILECTB
WIA MOHOB. TakuxX peareHTOB M peakUWil M3BECTHO 3HAYUTENILHO OOJbIle, YeM crenuduye-
CKHUX.

I'pynnogvie peareHThl U peakuy (JaCTHBIN CiIydail CEJIEKTUBHBIX) MO3BOJIAIOT OOHAPY-
YKUBATh MOHBI ONPE/IETICHHON aHATMTUYECKON TPYIIIIbI.

Tak, nanpumep, xiopoBogoponHas kuciora HCl u pacTBopumbie B BOAE XJIOPHUJIBI
(NaCl, KCI, NH4Cl u T.1.) BASIOTCS TPYIIIIOBBIMH pearcHTaMy Ha PYIIY KaTHOHOB, COCTO-
SILYIO M3 HOHOB OJHOBaJIEHTHOTO cepebpa Ag™, prytu HQ2'B crenenu okucienus +1 u qByx-
BaneHTHOro cBuHIA Pb?*. TouHee TOBOpS, B PONIM IPYHIOBOTO PEareHTa 31€Ch BHICTYMAIOT
xsopun-uonbl Cl™, oOpasyromue ¢ yka3aHHBIMH KaTHOHAMHU METAJUIOB MaJOpPaCTBOPUMBIC B
BOJIe Oelble 0CaJKU XJIOPUA0B ATHUX KaTHOHOB:

Ag'+CE > AgCld
Hgl* +2CI" — Heg,C1,
Pb** +2C1" —» PbCl, 4

Ananmornuno cepHas kuciota H2SOs u pactBopumbie cynbdaTrhl (NaxSOs, KoSOs,
(NH4)2SO4 1 T.71.) ABASIOTCS TPYIIIOBBIME pearecHTaMu Ha TPYIITY JABYXBaJCHTHBIX KATHOHOB
kanbims Ca*, crponmus Sr?* u 6apus Ba®'. C ykazaHHEIME KaTHOHAMHM cynbdar-aHuon SO?~
(COOCTBEHHO TPYIITOBOM PEareHT) JaeT MaJIOpacTBOPUMBIC B BOJIC CYJIb(ATHI, BHITAAIONINEC B
BUJIE O€JIBIX OCa/IKOB:

Ca®™ +80% - CaSO, 4
Sri* +50% 880, 4
‘Ba® + 502" — BaSO, ¢

Cy1IecTBYIOT IPYIIIOBBIE PEareHThl U JIJIsl APYTUX FPYIIT KATHOHOB U aHUOHOB.

Heanb paboThl: 03HAKOMHUTHCS C PEAKIUSAMU ISl ONIPEIeSICHNUs] KATHOHOB U aHWOHOB B
pacTBopax.

OmpiT 1. Peakiuu ¢ oOpazoBaHueM ocajka

A. C momoIuipio TaOIHIBI PACTBOPUMOCTH PELIUTH, KAKHE PEAKTHUBBI MOKHO HCIOJIB30-
BaTh Ui ocaxaeHus noHos Ca®", Zn?*, Fe?*. [Iponenats >Tn peakmuy. YkasaTh IBET Oca-
koB. Hanncarb ypaBHEeHUsS B HOHHOM BHJIE.

b. TlomeiictBoBarh pactBOopoM cyibhuma Hartpus NaxS wimm cynsduga aMMOHHS
(NH4)2S na pacTBOpEI, cofepikaiue cleayiomue KaTuous: Zn?*, Cd?*, Mn?*, Cu?*, Sh**.
VYka3ate nuBer ocaakoB. Hanucare ypaBHeHUsI peaklinii B HFOHHOM Buje. [lepedncieHnbie Ka-
THOHBI MOTYT OBITh OOHApYKEHBI B PACTBOPE MO XapaKTEPHOMY LIBETYy UX CyIb(HUIIOB, UTO
WCITOJTB3YETCS B aHATMTUIECKOW XUMHUH MPH KaUeCTBEHHOM aHaJIM3€ BEIIECTB.

B. Mo peakuuu oOMeHa MoayduTh ocaok xjopuaa ceunna PbCly, neiictByst pactBopom
xyopuaa Hatpus Ha pactBop coiu cBurma PD(NO3)2. Jlate ocaaky ocects. CIUTh MAaTOYHBII
pacTBOp (HAZTOCAIOYHYIO JKUIKOCTH). B KHAKOCTH TOMyCKaeTcss HEOObIas Macca B3BECH.
3areM B 3TOT pacTBOp A00aBuTh pactBop momauna kamus Kl. Jlate ocanky ocectb. CHOBa
CJINTh MAaTOYHBIA PacTBOP M JTOOABHTH K HEMY pacTBoOp cyibduna Harpus NaxS wiu cyibdu-
na ammonusi (NHs)2S. Ykasate nBer mosydarommxcst ocagkoB. OOBSCHUTH BO3MOXHOCTb
MIPOTEKAHUS dTUX PEAKIIMN Ha OCHOBAHUU Mpou3BeeHus pactBopumoctu (I1P) oGpazyrommx-
cs cosier cBuHIA. HanucaTh ypaBHEHUS peakuii B MOHHOM BUJIE.
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OmnpbIT 2. YacTHBIE peakui KaTHOHA Ca%

Oxkcanar ammonusi (NH4)2C204 (u npyrue pacTBOpHMBIC COJNH IIABEJICBOW KUCIIOTHI)
06pasyioT ¢ katnoHoMm Ca?* Geblii KpuCTAITNYeCK i 0CaIoK:

CaCl2 + (NH4)2C204— CaC204 + 2NH4C1
Ca?* + C204%” — CaC20a.

B npobupky naneiite 3 xarum pactBopa CaClz u 106aBbTe Karumro pacTBopa YKCYyCHON
KHCJIOTHI, 3aTeM mpuieite 3 karmmn okcamata amMmoHus (NH4)2C204 u 1-2 xamm pactBopa
amMMmuaka. BeimagaeT 6enplii KpUCTAIUTHYECKUN OCAOK.

OnsiT 3.YacTHble peakiuy kaTnona Mg

®ocar narpus NasPOs o6pasyer ¢ katuonom Mg?* Geblii ocaok:

3MgCl; + 2NazPOs — Mg3z(PO4)2 + 6NaCl

B mpobupky Haneiite 2-3 karum pactBopa xiopuaa maraus MQgCl, npubaseTe 2-3
Kariu pactBopa ¢ocdara HaTpus. Beimager 6enblii ocagok.

Onwit 4. YacTHbIE peakiuy KaTHHOHA kene3a Fed*

Ponanun kamus KSCNoOpasyer ¢ moHoMm ixelnesa Fe** coemuHeHws, OKpaIleHHbIC B
KpPAaCHBIN 1IBET:

3KSCN + FeCls — Fe(SCN)z + 3KCI
3(SCN)™ + Fe** — Fe(SCN)3

B mpoGupky Haneiite 2-3 karmui pacTBOpa XJIOpUJa skeje3a M mpudaBbTe 2-3 Karau
pacTBopa poaanuja kanus. O6parute BHUMaHUE Ha [IBET pacTBOPA.

OmwiT 5. YacTHble peakiuy KatunoHa meau Cu?*

Ammuak Boausnii NH4OHoGpasyer ¢ katnonom meau (1) pacTBop HHTEHCHBHO-CHHETO
[BETA.

CuSO4 + 4NH4OH — [Cu(NH3)4SO4] + 4H20

B npoGupky Hanelite 2-3 kaminu pactBopa cyjibdaTa Meau U npuieiite 6-7 kanenb pac-
TBOpa aMmmuaka. OOpaTuTe BHUMaHUE HA I[BET pacTBOpa. 3aTeM MPUICHTE HECKOJIBKO Kallelb
KOHIIEHTpUpoBaHHOTO pacTtBopa ammuaka NHiOH. Otmerpre 1BeT obpa3zoBaBiierocs pac-
TBOpa KOMIUIEKCHOM COJIN.

OmnbiT 6.YacTHbie peakuuu xjaopua-anunona Cl™

HuTtpat cepedpa AgNO3z00pasyet ¢ annonom Cl~ Oesbiit TBOPOKUCTHIH 0CATOK XIOPH-
na cepebpa, HepacTBOPUMBIH B BOJIE U B KUCIIOTAX.

B npobupky HaneiTe 2-3 xamiM pacTBopa XJopuia HaTpus U MpuOaBbTE MO KaIlIsM
pacTtBOp HHUTparta cepeOpa. OOpasyercst Gernblii TBOPOXKHUCTHINA ocanok. K ocanky npuneiite 1
MJI BOJHOIO pacTBOpa aMMHUaka, INpU O3TOM oOpa3yeTcs KOMIUIEKCHas cojb cepedpa
[Ag(NH3)2]Cl. TloxeiictByiiTe Ha oOpa3oBaBIIcecs COCIMHEHHE |MJI KOHIICHTPUPOBAHHOU
a30THOW KHCJIOTOM. KOMIUIEKCHBIN MOH pa3pylliaeTcs U XJIOpUJ cepedpa CHOBA BBINAAAET B
ocajiok. Peakiuu mpoTeKkaroT B TAaKOH MOCIIe10BaTEIbHOCTH:

ClI" + Ag" — AgCl|
AgCl + 2NH40OH — [Ag(NHz3)2]Cl + 2H20
[Ag(NH3)2]Cl + 2 H*— AgCI| + 2NH4*

OmnsIT 7. YacTHble peakiun Opomu-aHnoHa Br-

Hutpat cepebpa AgNOz00pa3yer ¢ OpOMHUA-aHUOHOM KENTOBATHI OCAJTOK OpoMmIa
cepebpa AgBr, pacTBOpuMBIH B a30THOW KUCIIOTE U IJIOXO PACTBOPUMBIN B aMMHAKe.

AgNOs3 + KBr — AgBr| + KNO3
Ag"+ Br — AgBr|

B mpoGupky Haneiite 2-3 kamim pactBopa OpoMua HAaTpHUs UNPUOAaBHTE MO KaIlIsM
pacTBOp HHUTpaTa cepedpa. OOpazyercs )KeATOBATBIN TBOPOKUCTHINA OCATOK.

OmnpiT 8. YacTHBIE peakiuy noaua-anuoHa |-

HuTtpat cepedpa AgNO3z00pa3syer ¢ ioau1-aHHOHOM XKeNThI 0callok noaua cepedpa,
Agl He pacTBOpUMBII B @30THOM KUCIIOTE U B paCTBOPE aMMHaKa.

AgNO:s + Kl — Agl] + KNOs
Ag™+1m — Agl|
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B nipoGupky HaneiTe 2-3 Kariiu pacTBOpa MOIWA HATPHUsl UIPUOABHTE MO KaIlIsIM pac-
TBOp HHUTparta cepedpa. OOpazyercs )KeAThIi TBOPOKUCTHIN OCaIOK.
OmnsiT 9. YacTHble peakiuu cyiabgaT-aanona SOs>
Xnopuz 6apus BaC1206pasyer ¢ annonom SO4>~ Gemslii ocanok BaSOs:
BaClz + Na;SOs — BaSOs|+ 2NaCl
B npoOupky naneiite 3-4 xarum pactBopa cynbdara Hatpus Na:SOs u no6aBbre 2-3
Karty pactBopa xjopuaa 6apus BaClz. O6patute BHUMaHue Ha XapakTep Ocajka U ero pac-
TBOPUMOCTb.
Omnesit 10. Yactasle peakiuu pochaT-annona POs>~
Momu6aar ammonus (NH4)2MoQ406pasyet ¢ annonom PO4> xkenThit ocafok.
H3PO4 + 12(NH4)2M004 + 21HNO3 — (NHa4)3Hs[P(M0204)s]|+ 21NH4NO3 + 10H20
B npobupky naneiire 3-4 xamnu pactBopa (ocdarta HaTpus, npubaBpTe 7-8 Kameib
KOHIEHTPUPOBAHHOMN a30THOM KHUCIOTHI U PacTBOp MOJMOAaTa aMMOHUS. BeimagaeT xenTolit
0CaJIOK.
Omnpbit 11. 3MeHeHne OKpacku MHIUKATOPOB B PACTBOPAX KUCIIOT U MIET0YEH
1 Haneiite B Tpu npoOupku no | M1 TUCTUIUITMPOBAHHON BOJIBI M IPUOaBbTE pac-
TBOp JIAKMycCa JI0 XOPOIIO 3aMETHOM okpacku. OTMeThTE IIBET JJaKMyca B BOAHOM cpeze. B
OJTHY U3 IPOOUPOK C paCTBOPOM JIAKMyca MPHOABHTE HECKOJIBKO KaIellb KHCIIOTHLB IPYTYIO IIe-
noun. Habmoqaiite m3sMeHeHune 11BeTa HHAUKATOPA.
2. TlIponemaiite TO e camoe, B3sIB BMECTO JIakmyca (eHONI(TaTICHH, a 3aTeM ITOBTOPHUTE
OIIBIT C METUJIOBBIM OpaHKeBbIM. HabmroieHus nomecture B TaOIUILY:

Nupukarop Oxkpacka UHANKATOpA
B BOJIE B IIEJIOYH B KHCJIOTE
JAKMYC
(dheHondTaneuH

METHJIOBBIN OpaHKe-
BBIU

Harmimre ypaBHeHUS peakiyii IEKTPOJIUTUYECKON UCCOLMALMU KHUCIOTHI U ILENIOYH.
VYkaxure, Kakue HOHBI BIUSIOT HA U3MEHEHHE I[BETa HHAUKATOPOB.
Jlabopamopuaa paboma Ne6.
OKucaumenvHo-60CCMaAHOGUMENIbHbLE PeaKUUU

Llenp paGoOTHI:IPOBEPUTH IEHCTBHE 3aKOHOB OKHCIIEHHS M BOCCTAHOBIJIEHUS B jJabopa-
TOPHBIX YCIIOBHSAX

O6opynoBaHKEe U PEaKTHUBBI:

[lIratuB ¢ mpobupkamu. PactBopsl Hoamma kamusi(0,1M),cynbhura HATpHs, CEpHOMH
KucnoThl (2M), mepmanranara kanus (0,05 M), nuxpomara xanust (1 M), runpokcuaa Kamust
(40 %-wupbrit), HutpuTa Harpus (0,1M).

OmnbiT 1.OKxuCTUTENBHBIE CBOMCTBA IEPMaHTaHaTa KaJKsl B pa3HbIX cperax

B Tpu npobupku BHECTH TI0 3 — 4 Karum pacTBopa nepmanranara kanmus KMnOs. 3atem
B IepBYyIo 100aBUTh 3 — 4 Karm pazbasnenHoro pactsopa H2SOas, Bo BTOpyto — 3 — 4 Karm
BOJIBI, B TPEThIO — 3 — 4 KA KOHIICHTpUpOBaHHOTO pacTBopa KOH.

B kaxnyto npobupky BHecTH pacTBOp cynbpura Hatpus Na:SOs 10 u3meHneHus nsera
pacTtBopa.

OtmeruTh HabMrOMaeMble n3MeHeHus. Hanmucats ypaBHeHus peakuuit Mexry KMnOs u
Na>SO3 B kuciI0M, HEHTPATBHOW | IIeTI0uHOM cpenax. CaenaTh 3aKIfOUYeHue 00 OKHCIUTEb-
HOM CIIOCOOHOCTH MepMaHraHaTa B pa3HbIX cpejax.
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OmnbIT 2.0KUCIUTENBbHBIE CBOMCTBA IUXpOMATa Kaaus
Ornpenenutb BO3MOXKHOCTb MTPOTEKAHUS PEaKLUU
Cr,07% + 14H* + 6 = 2Cr®* + 7TH.0

IIPH KCIOJIb30BAaHUM B KAa4eCTBE BOCCTaHOBUTENeH — momuaa kamus Kl m HuTpura Hatpus
NaNO-. B tpu npobupku BHecTH 110 3 — 4 Karim pactBopa aguxpomara kanus KoCr2O7 u o 3
— 4 kammu pasbasienHoro pactBopa H2SO4. B nepByro mpoOupKy 100aBUTH pacTBOP MOIUIA
kanusi Kl, Bo BTopyto — pactBop Hutputa HaTpus NaNO2 1o nosiBneHus: ycToiuuBoil okpac-

K{. 3anucarh HaOII0IEHHs], COCTAaBUTh YPAaBHEHHSI PEAKIIHIA.
Onprt 3.

3anonHuTh Tabnuiy 1, OTMETHTH LIBET PacTBOPOB, OCHOBHOHM MHPOIYKT W COCTAaBUThH

YPaBHCHUS 3JICKTPOHHO-NOHHOT'O OanaHca AJIA CIICAYIOIUX BEIICCTB:

Tabmuua 1. OKUCIUTENTPHO-BOCCTAHOBUTENIBHBIE CBOMCTBA HEKOTOPHIX BEIIECTB.

OCCTAaHOBUTEIN Kl KNO; K>S03

Oxucaureny, p

H.>0>

KMnOg, pH<7

KMnQOg4, pH>7

KMnQOg4, pH=7

K2Cr207

KNO2

K2S03

H.>O»

Ipunoocenue k 1abopamoprou pabome Neb
1. 2KMnO4 +5NaNO; + 3H2SO4 — 2MnSO4 + 5NaNOz + 3H20 + K3SOg,
(MnQ4)~ + 8H*+ 5e —Mn?* + 4H,0| 2
(NO2)” + H20 — 2e — (NO3)” + 2H"| 5

2(MnO4)” + 16H*+5(NO2)” + 5H20 —2Mn2* + 8H20 + 5(NO3)” + 10H*

2. KMNnO4 + 3NaNO; + 2H,0 — MnO; + 3NO; + 3NaOH + KOH,
(MnOy)™ + 2H;0 + 3e — MnO; + 40H™ | 1
(NO2) — ¢ — NO2| 3

3. KMnO4 +NaNO: + KOH — K2MnO4 + NaNOs + H20,
(MnO4)” + e — (MnO4)*| 2
(NO2)” + 20H —2e — NOs” +H20| 1

4. 2NaNO2 + 2KI + 2H2S04 — 1> + 2NO + 3H20 + K2SO4 + NaxSOs,
(NO2)” + 2H" + e — NO +H20| 2
2(N) —2e -1y 1

5. KMNnO4 + 3MnSO4 + 2H20 — 5MnO2 +K2S04 + 2H2S04,
(MnO4)™ + 2H20 + 3e — MnO; + 40H | 2
Mn2* + 2H,0 — 2 — MnOz + 4H"| 3

6.2KMnO4 +10KI + 8H2S04 — 2MnO3 + 312 + 8KOH,
(MnQ4)~ + 8H*+ 5e —Mn?" + 4H,0| 2
2(1N) —2e — 1| 5

7.2KMnO3 +6KI + 4H,0 — 2MnSO4 + 51z + 8H,0 + 6K,S04,
(MnO4)™ + 2H20 + 3e — MnO,+40H | 2
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2(1N) —2e — 1| 3

8. 2NaNO; + 2KI + 2H,0 — I> + 2NO + 3H20 + 2KOH + 2NaOH,
(NO2)” + H.0O + e — NO +20H | 2
2(IM—2e—>171

9.K2Cr207 +6NaNO2 + 7H2SO4 — Cr2(S04)3 + 6NO2 + 7H20 + K2SO4 + 3NazS0s4,
(Cr.07)* + 14H™+ 6e —2Cr3* + 7TH.0| 1
(NO2)” —e — NOq| 6

10.

+ 17 2 + 242 + =5 -2 42 +6-1 + +6 2 - -2
JKMnOj+ 5K7S03+3H,804=2MnS0,4+6K,50, +3H,0
MATHHOERIT D ecIEeTHBIT

MOy +3H++<e—»xﬁ1 +4H,0
SD}'FH’;D 18 — 504 +7‘H+

MO 6T+ 5505 £5H,0— M 31,0+ 550] 1106

2 - OFEJICIMTENE, BOCCTAHOBMIICA

lD

—EBEOCCTAHOEHWTENR, OFIICIHIICA

11.

+ 27 2 + 24 + -2 -4 -2 + +6 7 + -2 +
2KMnOy+2K;$ 5+ Hy = 2Mn0, +2K 7S04+ 2KOH
MAMHHOERLT Eﬁ"phm

MnOj +2H) 0 + 38 — MnOy+ 40H
SO3 +H,0-28 — S04 +2H" ‘

2 — OEMICNUTENE, EOCCTAHOBMICT

3 —BOCCTAHOBMWTENE, OEMCIHIICA

R A 2
2MnO4 + 4H,0 +3S03 +3H,0— 2MnO, + 3504+ §OH + 66
_6H70
12.
+:7 2 +3432 +32+ _+ 62 ++6.32 2 .2

2K‘v‘[ﬂD4+ K;503+2KOH =2K,MnOy + K7,504+H,0
MATHHOERLT SEMTEHRLT

_‘v'[nD_*l +18 — 1";"]:'(1{]_1

SD3+F’DH -1 — SD_1 +H,0 |7

2 - OEMCIHTENE, BOCCTAHOBHIICA

]. BOCCTAHOBHTENE, OFIICIHIICA

2MnOy + SO3 + 20H — 2MnO} + S04 +H,0

Onpit 4.
CpaBHHTENbHAS aKTHBHOCTh METAJLIOB.

Hanute B oTaenbHble MpoOUpKu 1o 1 MIT pacTBOpOB conelt uHKa, xenesa (11), onosa,
kagmusi, Meau(ll) u cepedpa. OmycTuTh B pacTBOpHl (KpOME pacTBOpa C OJHOMMEHHBIMU
MOHAaMH) IUIACTUKU METaJUIMYeCcKoro IuHKa. OTMeTuTh HaOmoJeHus. [IOBTOPUTH OMBITHI C
TUTACTHHKAMH JKeJie3a, CBHHIIA M Melu. M3 Kakux pacTBOPOB BHITECHSIOTCS MeTayutbl? Hamm-
caThb ypaBHEHHsI COOTBETCTBYIOIIMX peakluil. 3amucaTh METAJIbl Ol YOBIBAHUIO UX BOCCTa-
HOBHTEJIBHOW CIIOCOOHOCTH, OIpPENeIIEHHONW SKCIIEpUMEHTANbHO. BhINucaTh 3HAYCHHS WX
CTaHJAPTHBIX MOTEHIIUAJIOB U3 MPUIIOKEHHUS.

COOTBETCTBYET JIM AKCIEPUMEHTAIBHBIA DSl METAUIOB WX TOJOXEHUIO B AJIEKTPOXHUMHYE-
CKOM psily HanpspKeHU?
OmeIT 5.
Nzmepenne DJIC ranpBaHmveckoro sneMeHTa U onpeaereHne AG B OKHUCIHUTENBHO-
BOCCTAHOBUTEJIbHOMN PEAKIUU.

CoOpatb raJbBaHHUYECKHUI 3JIEMEHT 10 CXeMe:
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(-)Zn| ZnSO4||CuSO4|Cu (+)

IM IM
MIPH 33J]aHHBIX KOHIeHTpanusax coyied ZNSO4 u CuSOa.
B ykazaHHOM TrajbBaHUYECKOM 3JIEMEHTE MPOTEKAET MPOLECC:

Zn + Cu* =Zn* + Cu

Jljist 3TOTO B CTakaHbl C PaCTBOPAMH COJIEH METAJJIOB OMYCTUTh IJIACTUHBI COOTBETCTBY-
IOLUX METaJUIOB, 3aMKHYTh IOJY3JIEMEHTHI COJIEBBIM MOCTHUKOM U COEIUHUTH AJIEKTPOJBI C
MOMOIIBIO0 TIPOBOJAHUKOB ¢ MUJUTUBOIBTMETpOM. M3meputs DJIC mocne ycraHoBIEHHs CTa-
[IMOHAPHOTO 3HAUEHUS HAMPSHKEHUS Ha 1IKaje npudopa.

CpaBHHUTH OIBITHBIE JJAHHBIE C TEOPETHUYECKH BBIYMCICHHBIMH. ONpenenuTh MPOLEHT
OILLIMOKHU.

ITo naiineHHoMy 3HaueHHto DJ[C rajabBaHMYECKOI'O AJIEMEHTA pPacCUUTATh HW3MEHEHHE
sHepruu ['n66ca B OKUCIUTEIHHO-BOCCTAHOBUTEIBHOMN PEaKIIUU.

Pe3ynbraThl U3MEpeHNi U pacCUNTaHHbIE JaHHBIC MIPEJICTABUTDH B (hOpME MTPOTOKOIA:
Konnenrpanus pactsopa ZnSO4, MOJIB/II ...
Konuenrpanus pactBopa CuSOs, MONB/I ...
3 1Cosxen METHO-IIMHKOBOTO JIEMEHTA, B ...
AGoxen, X ...
3/1Cteop, METHO-IIMHKOBOTO AJIEMEHTa, B ...
[Torpemnocts 11, % ...
AGreop, X ... .
[Torpemnocts 11, % ...
OmneIt 6.
HccnenoBanue 3aBucumoct DJ]C raapBaHHUECKOTO AJIEMEHTA OT KOHIICHTPAIH COJIH.

PaGoty npoBoAAT ¢ rajJbBaHUYECKUM SJIEMEHTOM.

Zn%Zn?*||Cu?*|Cu®
B crakan nanmuts 10-20 M1 1M pactBopa CuSO4, KOHIIEHTpAIMSA KOTOPOTO B X0J1€ U3MEPECHHI
He m3MeHsercs. B ocranmpHble cTakaHbl HaMUTH pacTBOpbl ZNSOs B mopsiaKe BO3pacTaHUS
koHueHtpanuu (0,01, 0,1 u 1M). B pactBop CuSO4 onycTuTh MEIHBIN 3NIEKTPOJI; IIMHKOBBIN
AIIEKTPOA OMYCTUTHh B pacTBOp ZNSOs HauMeHbInei KoHIEHTparuu. [lomysneMeHTs coenu-
HUTH COJIEBBIM MOCTUKOM ¥ M3MepuTh J/IC raibBaHMYECKOTO JIEMEHTa ¢ TTOMOIIbIO MUJLITHU-
BOJIETMETpA.
He oTkirodas MIUIIMBOJIBTMETP, IEPEHECTH LIMHKOBBIN JIEKTPOJ] U COOTBETCTBYIOIINI KOHEL
COJIEBOTO MOCTHKA B OoJiee KOHIIEHTpHUpOBaHHBIA pacTBop ZNSOs4 m cHoBa m3meputh JJIC,
3areM Toxe nponenars ¢ 1M ZnSQOq.

Pe3y.HBTaTI:>I I/I3MepeHI/II71 " PACCUUTAHHBIC JaHHBIC 3aIlMCaTh B Ta6J'II/II_Iy o (bopMe:

C(Cu?), C(Zn*"), | AEsen, B | AGoxer, B | AEieop, B | AGreop, B I1, %
MOJIb/T1 MOJIb/TI
1 1

0,1

0,01

Kakoii u3 (hakTopoB — mpupoja MeTauia Wik KOHIIEHTPAIHs er0 HOHOB B PacTBOpe B 0OIb-
el Mepe ompeaenseT 3HA4eHHE JJIEKTPOJHOTO TMOTEHIMalla MEeTajla W, CJIeI0BaTeNbHO,
OJ1C ranpbBaHUYECKOIO 3IeMeHTa?
Jlabopamopnas paboma Ne7.
dnekmponu3z
ens: M3yunTh 31EKTPOIU3, KaK OKUCITUTETHFHO-BOCCTAHOBUTEIBLHBIN TIPOIIECC.
Omngit 1.
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OnBIT TPOBOJUTCS B JICKTPOIU3Epe, mpeacTapisionieM coboir U — oOpa3HbBIi cocyl ¢ pac-
TBOPOM 3JIEKTPOJINTA, B KOTOPBINA MOTPYKEHO JIBa JIEKTPOJa, OJUH M3 KOTOPBIX MOAKIIOUYEH K
MOJIOKUTEIBHOMY, IPYTOl — K OTPULIATEIbHOMY IOJIFOCAM HUCTOYHHKA IMOCTOSIHHOTO TOKA.
Onextponu3 pactBopa CuSO4. B anexrponuzep Hanuts 0,5 M pactBop cynbdara meau (II).
Onyctuth B 00a KOJIEHA AJIEKTPOJIN3epa YroJbHbIE 3JIEKTPOIbl, IPUCOSAUHUTD UX K UCTOUYHU-
Ky IIOCTOSIHHOIO TOKa M IponyckaTb TOK B TedeHue 5-10 muH. K pactBopy Ha aHopHOM
ydacTke n00aBUTh pacTBOp Jiakmyca. COCTaBUTh ypaBHEHMsI peakUWi, MPOTEKAIOUIUX Ha
a51eKTpoaax. [IpoMBITh 3J1EKTPOJIBI U AJIEKTPOIIU3ED.
Omneit 2.
Dnextponu3s pactBopa NaxSOs
B snexrponuzep Hanuth 0,5 M pactBop cynbdara HaTpusi, npubaBuTh B 00a KOJEHA cocya
no 3-4 xamim pacTBopa JlakMyca M NpOIycKaTb TOK B TedeHue 5-1 muH. Kak m3menutcs
OKpackKa pacTBOpa Ha KaTOJHOM U aHOAHOM ydacTkax? Kakue rasbl BbIIETSAIOTCS Ha 3JIEKTPO-
nax? Hanucatb ypaBHEHMsI 3JIEKTPOAHBIX ITPOLIECCOB.
B. Dnexrpomms pactBopa KI. B anexrponuzep Hanuts 0,5 M pacTBop moauaa Kajaus, npuoda-
BUTH B 00a KoJIeHa cocya 1o 3-4 karum pactBopa denondranenna. [Ipomyckars TOk B Teue-
Hue 5-10 mun. HaGmronate BbiieneHre My3bIPhKOB ra3a U OKpallMBaHHE pacTBOpa Y KaToJa.
K pactBopy B aHOAHO# yacTu nprbOaBUTh 2 Karumd pacTBopa Kpaxmana. OTMETHTh Ha0IoIe-
Husl. COCTaBUTh YpaBHEHUS peakluil, IPOTEKAIOIINX Ha 3JIEKTPOIaX.
Jlabopamopnas paboma Ne§.
Koppo3us

buokoppo3us (0T rped. bios - KU3HB U MO3JHENAT. COITOSIO - pa3beaHue), pa3pylie-
HUE KOHCTPYKIIMOHHBIX MAaTEpPHalOB U MPOTUBOKOPPO3HOHHBIX 3AIIUTHBIX MOKPBITUNA O[T
JeCTBUEM MPUCYTCTBYIOIIUX B Cpelle MUKPOOPraHW3MOB (OakTepwii, rpuOOB, BOAOPOCIEH,
npoxokeit). [lepBrie cBeeHHs 00 y4acTUHM MHKPOOPIaHM3MOB B KOPPO3HH MaTepUAIOB TO-
SBWIKCH B KOHIIE 19 B. OcBOEHHE BO3/YIIHOTO M BOJHOTO MPOCTPAHCTB, HEAP 3€MIIU COTPO-
BOXKJIa€TCSl HEM30€KHBIM PACIPOCTPaHEHUEM MUKPOOPTaHU3MOB M YBEIMYEHUEM MacCIITa0oB
OMOKOppO3UHU. 3aMETHBIN yIepd HAHOCHT OMOKOpPPO3Hs B He(Te- U Ta3000bIBAIOIICH TIPO-
MbIIIEHHOCTH(0KOJI0 70% BceX KOPPO3MOHHBIX pPa3pyLIeHHi), TPyOONpPOBOAHOMY TpaHC-
HOPTY, MOPCKOMY (PJIOTY, CpEACTBAM CBSI3U M BOJJOCHA0KEHHUSI.
B mporuecce xu3HeAeATENbHOCTH MHUKPOOPTaHM3MOB 00pa3yroTcsi MPOAYKTbI OOMEHa Be-
IIECTB, MOBBIIIAIOIINE KOPPO3UOHHYIO aKTHUBHOCTh Cpellbl (MUHEpaJIbHbIE M OpPraHUYeCKUe
KHCJIOTHI, 1IeJI04H, nepokcusl, H2S u np.). B uactHoCcTH, OBICTPBIIN BBIXOA U3 CTpOst HEdTE- U
ra3onpoBOJIOB 00YCJIOBIIEH JEATEIbHOCTHIO CyIb(aTBOCCTAaHABIMBAIOIINX OaKTepUi, MOBBI-
IIAIOLINX arpEeCCUBHOCTh I'PYHTA U TPYHTOBBIX BOJ B pe3yibTare npoayunpoBanus HzS. He-
KOTOpBIE BHJIBI THOHOBBIX OakTepuii BeipabateiBatoT H2SO4, moHmkas pH mo4Bs! ¥ rpyHTa 10
~ 0,5. T'pubbl, mpUCyTCTBYIOIIME B BOAHOHN (ha3ze aBHALMOHHOTO TOIUIMBA, MPUBOJAT K OHO-
KOPpO3UU aIIOMUHHEBBIX 0AKOB caM0JIeTOB. BHOKOppO3Usl MOIMMEpPHBIX MaTepUajIoB CBsI3aHa
C BBIpa0aThIBAEMBIMH MUKpPOOPTaHU3MaMU (PEPMEHTAMHU, PE3KO YCKOPSIOUMMH JECTPYKLHUIO
MaKpOMOJIEKYJI.

Ilonsamue buoxoppo3suu.
buokoppo3ust (Ouonornyeckass KOppo3us) -THI KOPPO3HOHHOTO Ppa3pylIEHUs B YCIOBUSAX
BO3CUCTBUS MHMKPOOPraHU3MOB. IIpoayKThl KH3HENEATEIBHOCTH PA3IMYHBIX MHKpPOOpra-
HU3MOB, KOTOPbIE IPUCYTCTBYIOT B BOJI€, TPYHTE, UHTCHCU(PUIMPYIOT MPOLIECC KOPPO3UH.
Buokoppo3nio MOXXKHO paccMaTpHuBaTh, KaK CaMOCTOSITENIbHBIA BUJ pa3pylLIeHHs, HO Yalle
BCEro MpOIecChl OMOIOTMYECKON KOPPO3UHU MPOTEKAIOT MapalljieNIbHO C APYTUMHU, HAIIpUMED,
NOYBEHHOH (TPYHTOBOI1), MOPCKOM, aTMoc(hepHOl, Koppo3uel B He 3IEKTPOJIUTAX, BOJHBIX
pacTBopax.
[ToBpexxaeHUAM OT OMOKOPPO3H U MOABEPIalOTCS PA3IUUHbIE [10I3€MHBbIE KOHCTPYKIIMHU (TpY-
00IpPOBOIbI, pe3epByaphl, CBAH, METPO U T.II.), COOPYKEHUS U TPYOONPOBO/IbI, HAXOASIIHNECS
BBOJIe. BOKOPPO3Hs — HEOTBEMHBIH CITyTHUK HE(Te- U ra30MPOMBIIUIEHHOCTH.
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[lepBble 1oraaku O BIUSHUM HA MPOLECC KOPPO3UOHHOIO pa3pylLIeHUsT OMOIOIHYECKUX Opra-
HU3MOB IIOSIBUJINCH TOJIBKO B KOHIIeXIX Beka.
B pesynbrate nporekaHusi OMOKOPPO3UH HA MOBEPXHOCTU METaslla MOSABJISIOTCS HEOOJbLINE
yray6ienust (GnecTsimye Tu00 MepoXoBaThie), PAKOBUHBI, HEPOBHOCTH, KOTOPHIE MOTYT OBITh
3aIl0JIHEHbI IPOAYKTaMHU KOPpO3UU. BHOKOppo3us B OOJBIIMHCTBE CIIy4aeB HOCHUT SI3BEHHBIN
1100 MUTTHHIOBBIM XxapakTep. Yaie Bcero OMOKOPPO3US SBISAETCS JIOKATBHBIM pa3pylIeHuU-
eM.
Bunbr Ononornyeckoit Koppo3un(OHOKOPPO3UN).
buoxoppo3us noapasnensercss Ha OakTepHaIbHYIO, MUKOJOTHYECKyt0. MIHOrna paspyuenue
MOJKET OBbITh BBI3BAHO IPUCYTCTBUEM B KOPPO3HOHHOM Cpelie IPOAOKEH, APyrux MUKpOOpra-
HU3MOB. Bce MUKpOOpraHu3Mbl JensTcsl Ha a3poOHble U aHa’poOHbIEe. AIPOOHBIE CYIIECTBY-
IOT U Pa3MHOXAIOTCSA TOJIBKO MPU HAJMYUHM KUCIOpOJaa. AHA3POOHBIM e JIJIsl HOPpMaJbHOU
AKHU3HEEATEIIbHOCTH KUCIIOpol He TpeOyercs. Cpeau a3poOHbIX MUKPOOPIaHU3MOB HauboJee
OTIaCHBIMU SIBJISIFOTCS CEPOOAKTepUH U keie300akTepuu (0OMTAIOT B mouBe). B mpupoaHbix
cpefax a3poOHbIe U aHAIPOOHBIE MUKPOOPTaHU3MBbI CYILECTBYIOT COBMECTHO.
Yame Bcero mpoTtekaeT OakTepuanbHas ouokopposus. OHa ke ¥ Hauboliee pa3pylInuTeIbHA.
JlaHHBII BUA BCTpeyaeTcs B BOJE, [TOYBE, TOIUIMBE MPU Hanuuuu Oakrepuil. bakrepun odeHb
OBICTPO Pa3MHOXKAIOTCS U JIETKO MPUCIOCAOIMBAIOTCS K BCEBO3MOXKHBIM YCIOBHUSIM OKpYKa-
foulel cpenpl. bakrepuanbHast Onokoppo3ust Moxet nporekats npu pH cpeast ot 1 10 10,5 u
temneparype (udamie Bcero) 6 — 40 °C npu HaJIMYUK Pa3IMYHbIX OPraHUYECKUX U HEOPIaHU-
YEeCKHUX BEILECTB, COAEPIKALIMX KHUCIOPOA, YIIepoJl, BOIOPOJ, KeJIe30, a30T, Kallui, cepy U
T.J.

Lenb: M3yunTh KOPPO3HIO, KAK OKUCIUTEIEHO-BOCCTAHOBUTEIIBHBIN IIPOIIECC.
OIIBIT 1.
Koppo3us oLlMHKOBaHHOTO U JIy>KEHOT0 XkKele3a
B ckpenky mig OymMaru BCTaBUTh TOHKUN KyCOYEK METAJJIMYECKOI0 IUHKA, B APYTYIO — TaKOU
&Ke Kycouek oyioBa. B 1Be mpoOMpKU HAIUTh BOJIbI U JOOABUTH 2-3 Kariu paz0aBiieHHOH cep-
HOM KUCIIOTBI U pacTBopa KpacHo# kpoBsiHoit conu — Ka[Fe(CN)s] —BeriecTBa, KoTopoe siBJisi-
eTcs peakTHBOM Ha MOHBI Fe?’, 06pasys ¢ HUM coe/IMHEHHE CHHETO [BETA.
O0e ckpenku OMyCTUTh B NMPUTOTOBIIEHHBIE pacTBOpPbl. Kakyio okpacky mpuoOpeTaer Kumu-
KOCTb, B KOTOPOE OIYILIEHO MEPO C OJIOBOM, YEPE3 HECKOIBKO MUHYT?
Kakue noHbI MOSIBUIIMCH B PaCTBOPE, U HA UTO 3TO YKa3bIBAET?
B npyroit mpoOupke OkpammBaHHe MOXKHO HAOJIOJaTh TOJBKO IOCJTE PAaCTBOPEHUS BCEro
nuHKa. Pa3o0parh Bce mpoTekarolye peakluy, NPUHUMas BO BHUMAaHHME BEJIMYMHBI CTaH-
JMApTHBIX AJIEKTPOIHBIX IoTeHnanoB Fe, Zn, Sn.
CocTaBUTh ypaBHEHHUsI PEaKIU{ aHOAHBIX M KATOIHBIX MPOIECCOB MPH JEHCTBUU TalIbBaHO-
nap - Fe—Zn u Fe—-Sn ¢ BogopoiHoii nenonsgpu3anyei.
J5ist cpaBHEHUS COCTaBUTh CXEMY JICHCTBHSI TaIbBaHOMAPBI FE—SN ¢ KUCIOPOAHOM nenospu-
3amuen.
OIIBIT 2.
BnusiHue ranpBaHONaphbl, BOSHMKAIONIEH B pe3yibTaTe XMMHUYECKOW peaklMH ,Ha MpoIecc
pacTBOpeHus MeTasa.
Buectu B npobupky 5-6 kanenb pazbasineHHoro pactBopa H2SO4 u rpanyny nunka. Otme-
TUTH BBIIEJICHHE BOJOpOJia U OOBSCHUTH BO3MOXKHOCTH MPOTEKAHMSI PEAKLUUU C MOMOIIbIO
3HA4YeHUs CTaHIAPTHOTO 3JIEKTPOIHOrOo NMoTeHnuana. KocHyTbes MeaHO# MpoBOJIOKOI rpaHy-
abl nuHKa. Ha kakoMm metasie Oyner HaOmoaaThCsl BhIAEIEHUE BOAopoaa? 3amucaTh CXeMy
KOPPO3MOHHOI'O MEIHO-IIMHKOBOI'O TaJlbBAHUYECKOIO 3JEMEHTA C BOJAOPOJHOM JAENONsSIpU3a-
e Ha KaToJeE.
OmnpiT3.
IIporexTopHas 3anuTa
B crakan ¢ pa30aBieHHBIM pacTBOPOM YKCYCHOM KHCJIOTBHI MPHUOaBUTh HECKOJIBKO Karlesb
pactBopa KI 1 momecTuTh B HEro IIacTUHBI IMHKA U CBUHIIA B KOHTAKTE APYT ¢ Apyrom. Mo-
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HBI [- UrparoT posk MHAMKATOpa HAa MOHBI Pb2+ , 00pa3ys ¢ HUMH MajJopacTBOPUMOE COEIH-
Henue PbI2 xenroro nsera. J{is cpaBHeHUE B MPOOUPKY C TAaKUM e PACTBOPOM MOMECTUTH
TOJIbKO CBUHELl. B kakoMm ciydae ckopee oOpaszyercs noaua cBuHua? CocTaBUTh cxemy Jeil-
cTBUs TanbBaHonapsl Pb — Zn. Kakoif Metamt urpaer pois mpoTekTopa’?
Onbit4.
[TaccuBupOBaHUE METAJUIOB U POJIb 3AIIUTHBIX IUIEHOK B IIPOLIECCE KOPPO3HUH.
A. OUuCTUTH HaXKJIAKOM J1Ba CTAIBHBIX rBO37s. OQUH I'BO3/b IACCUBUPOBATh, OILyCTHB €r0 B
NpoOUPKY C KOHIEHTPUPOBAHHBIM pacTBOpoM a3zoTHOM kuciorel HNO3. 3anucate cBou
HaOmroeHus. ONoJOCHYTh I'BO3/Ib BOJON M BHOBb OIIYCTHTh B Q30THYIO KUCIIOTY.
[TpoMBITH MTAaCCUBHPOBAHHBIA TBO3Ab M OIYCTUTh B IMPOOUPKY C pa30aBICHHBIM PAaCTBOPOM
cepHolt kuciaotrsl H2SO4. OTMeTUTh CKOPOCTH BBIJICICHUS BOAOPOIA.
Jsis1 cpaBHEHUS OINYCTUTh B PAacTBOP CEPHOM KUCIOTHI HeoOpaboTaHHBIM rBo3ab. Ha kakom
oOpa3ue ckopee BblaesieTcss Boaopoa? OTMETUTh POJib OKCUHOM IJIEHKH, 00pa30BaHHON Ha
MeTaJuie pu 00paboTKe KOHLIEHTPUPOBAHHON a30THON KUCIIOTOH, IO OTHOIICHHIO K KOPPO-
3HH.
b. anroMuHUN crIOCOOEH MPOSBIATH BHICOKYIO XMMUYECKYIO aKTUBHOCTb, €CJIA C €r0 TOBEpX-
HOCTH CHSATH 3alIUTHYIO OKCHJIHYIO IUIEHKY. UTOOBI yJaiuTh OKCHUIHYIO IJICHKY, OIYCTHTb
QTIOMUHUEBYIO IIACTUHKY B PACTBOP LIEJIOYH, IPOMBITH BOAOH U OCYIIUTH (PHIIBTPOBAILHON
OyMaroiu.
3areM nomectuTh Ha 1 MuH B pactBop coiu pTyTu(ll) 1 BHOBb IPOMBITH MJIACTUHKY BOJAOMH.
ITpu sTOM HAeT peakuus
Al + 3Hg?" = 2AF* + 3Hg
U Ha NMOBEPXHOCTH aTIOMUHUS 00pa3yeTcs aMmajibrama - €ro pacTBOp B METANIMUYECKOH PTYTH.
Ha amanbramMupoBaHHOM aJOMUHUU OKCUIHAS IUICHKA HE YJEP)KUBAETCS U MOBEPXHOCTh ME-
TaJljla Ha BO3/1yXe ObICTPO MOKPBIBAETCS XJI0NbsAIMU. CHATH XJI0Ibs GUIBTPOBAILHON OyMaroi
U MIOMECTUTH IJIACTUHKY B IPOOUPKY ¢ Bojoi. Hamucarh ypaBHEHHS COOTBETCTBYIOLIUX pPe-
aKIMWA. YCKOpsIoUlee BIMSHUE HAa KOPPO3HMIO IIOMHHMS OKa3bIBa€T TAK)KE BO3HHMKAIOLIAs
ranpBaHomnapa Al-Hg. Hanmcarts cxemy ee neiicTBusi.
OnwITT 5.
TepMuueckoe OKCUIUPOBAHUE CTATIU
Hanecenne OKCHIHBIX IUNIEHOK HA METAJUIbI Ha3bIBAETCS OKCUAMPOBAHUEM, a B CIIydae CTaIH —
BOpoHeHHEeM. OUHCTUTh HAX/IaKOM JIBE€ CTaJbHbIE MIIACTUHKU. [IpoBecTn TepmMuueckoe OKcu-
JUPOBAaHUE OJHOW U3 HUX, JUIS YETO HArPETh IJIACTHHKY B IJIAMEHM TOPEJIKHU 10 MOSBICHUS
[[BETOB MO0EKaI0CTH, T.€. 0 MOSBICHUSI OKCUAHBIX IJIEHOK, KOTOpPbIE BBUIY CBOEH paziuy-
HOMW TOJIIIMHBI BBI3BIBAIOT HHTEPPEPEHIINIO CBETA U IOTOMY OKpAIlIMBAIOTCS B Pa3HbIC I[BETA.
Hanectu no 1 xaruie pactBopa cynbdara menn CuSO4 Ha OKCUAMPOBAHHBIN U HEOKCUANUPO-
BaHHBIN 00pasibl. [To ckopocTn MoOsBICHUS TEMHOIO MATHA MeIu Ha oOpas3lax OLEHHUThH 3a-
IIMTHBIE CBOWCTBA 00pa30BaHHOM IJICHKH.
Jlabopamopuaa paboma Ne9.
Ilpuzomosenenue pacmeopoé pasnuunoil KOHYeHMpayuu

Pacmeopumocmuio BemecTBa Ha3bIBAETCA €r0 CIIOCOOHOCTh 00Pa30BHIBATh OJHOPOIHYIO
CUCTEMY C JIPYTUM BEIIECTBOM, SIBIISIFOIIMMCS PACTBOPUTEIIEM.

PacTBOpUMOCTb >KHIKOCTEHl B JKUAKOCTH ObIBA€T HEOTPAaHMYEHHOM W OTpaHUYEHHOM.
Jlns mepBoro BuAa 3TO CHCTEMa «CIHMPT — BOJAy, sl BTOporo — «3¢up — Boga». [locne
BCTPSAXUBaHUA d(UpPa C BOJOU MPOUCXOIUT PACCIOCHUE, YTO MOKHO HAOIIOAATh HA OIBITE IO
00pa3oBaHMIO TPAHUIIHI Pa3fieiia MEXIY IBYMs pacTBOpaMU: BOJHBIA pacTBOp ddupa (BHU3Y)
U 3(pupHBII pacTBOp BOJIBI (BBEPXY).

PacTBOpHMOCTBIO BelIeCTBa MOYKHO TaK)Ke€ Ha3BaTh €0 KOHIIEHTPAIMIO B HACBHIILIEHHOM
pactBope. Konyenmpayus pacmeopa — 3TO KOJINYECTBO PACTBOPEHHOTO BELIECTBA B CUCTEME
B ONpEJIIECHHOM 00bEeMe MUJIM Macce pacTBopa Win pactBopurens. OT KOHIEHTPAI[UHN 3aBUCAT
MHOTHE CBOMCTBA PACTBOPOB.
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[IpumensttoTcst pa3iIuyHble CIOCOOBI BBIPAXKEHHsI KOHIIEHTPAIMH PAacTBOPOB, HCIIONb3Y-
€MblIe MTPEUMYIIECTBEHHO B KOHKPETHBIX 00J1acTAX HAYKU U TEXHUKH. K HUM OTHOCAT cieny-
IOLIHE:

1) maccosas donss pacmeopennozo eewecmea. OTHOUICHHE (ITPOICHTHOE) MACChl pac-
TBOPEHHOT'O BELIECTBA K MAacCE€ PAcTBOPA. DTOT CIOCOO BBIPAKEHUS KOHILIEHTPALIMH YacTO UC-
II0JIb3YETCSl B TEXHUKE, XUMUYECKON TEXHOJIOTUH, CTPOUTEIBHOMN MPAKTUKE.

2) B XUMUYECKHX HCCIEOBAHUAX U JIAOOPATOPHON MPAKTUKE Yalle MPUMEHSIOT MoaAap-
HOCMb, U MOAAPHYI0 KoHyenmpayuto. MoiigspHocThi0 pacTBopa (M) Ha3biBaeTcs Konuue-
CTBO MOJIEH BelIeCTBa, cojepikaiieecs B 1 1 pacTBopa.

3) B aHAJINTUYECKUX HU3MEPEHUSIX U pacueTax HNPUMEHSIIOT HOPMAlbHYIO, WIA IKEUEA-
JleHmuyto, KOHIeHTpaluio. HopmanbHash KOHIEHTpalus pacTBOpa OINpeAeNsieTcsl KoJaude-
CTBOM 3KBHMBAJICHTOB paCTBOPEHHOTI'0 BElleCcTBa B 1 11 pacTBOpa.

PacTBOpbI paBHON MOJSIPHOCTH B3aWMOJEUCTBYIOTAPYT C JAPYroM B oObeMax, MpOIop-
[IUOHAIBHBIX CTEXHOMETPUYECKUM KOX(PPHUIMEHTaM B YpaBHEHUSIX peakuuil. PacTBopsl oam-
HAKOBOI HOPMAJILHOCTH PEarupyroT B OJAMHAKOBBIX 00beMax (B COOTBETCTBHH C 3aKOHOM K-
BUBAJIEHTOB). BooOIIIEe e pacTBOPHI pearupyroT B XUMUYECKUX PEAKLUAX COTJIAaCHO MPABUITY
HOPMaJIbHOCTEH

4) B XUMUYECKOM aHaju3€e (B TOM YUCIIE COCTaBa BOJIbI) UCTIONB3YIOT MuUump pacmeopa —
T, KOTOPBIN MMOKa3bIBaET KOJIMUYECTBO PACTBOPEHHOT'O BEIIECTBA, COAEpIKaIierocs B 1 mi pac-
TBODA.

5) monsinbhas konyenmpayus, WA MOJISIbHOCHb PACTBOPA, BBIPAXKAETCS YUCIOM MOJIEH
pactBopeHHoro BemectBa B 1 kr (1000 r) pactBopurens. OTa BeIUMYMHA, B OTJIIMYUE OT JIpY-
TUX CIIOCOOOB BBIPKEHUS KOHLIEHTPALIUU, HE U3MEHSETCS C TeMIepaTypoil, Tak Kak i ee
OTIpeNieNIeHUs] He UCTIOJIB3YI0T 00beM. Macca BeliecTBa U pacTBOPUTENS, B OTIIMYHE OT 00be-
Ma, HE 3aBHUCST OT TeMIIEPaTypBhl.

ITo Macce pacTBOPEHHOTO BEIIECTBA PACTBOPHI NMOAPA3AEIAIOT HA pazbasienHble U KOH-
yeumpuposannvie (ycnoBHO). K pa30aBieHHBIM MOXXHO OTHECTH PAacCTBOPHI, COAEpIKalue
OJIMH WJIM MEHEEe MOJIb PaCTBOPEHHOIO BellecTBa B 1 11 pactBopa. Ilpu 3TOM HachllEHHBIM
HA3bIBAETCSI PAaCTBOP, KOHLEHTPALUS KOTOPOTO MPHU OMpPENEICHHON TemrepaType OTBEYaeT
pacTBOpUMOCTHU BelecTBa. Eciau 171 pacTBOpeHus B35TO OOJIbILIE 3TOTO KOJIWYECTBA, TO MU3-
ObITOK OyJIeT HaXOAMThCA B ocaake. Mexy ocaJkoM M pacTBOPOM YCTaHABIUBAETCs IO-
JIBUKHOE paBHOBECHE. B HEHACBIIIEHHOM PAacTBOPE KOHIIEHTPAIMs PACTBOPEHHOI'O BEIIECTBA
HW)KE €r0 pacCTBOPUMOCTH. B 3aBUCMMOCTH OT pacTBOPUMOCTH COIEPKAHUE PACTBOPEHHBIX
BEIIECTB MOXKET OBITh OUEHb Pa3HbIM, HanpuMmep, B pactBopax Ag2CrO4 nmu AgNOs.

CopepxaHue BelIECTBA B HACBIILIEHHOM PacTBOPE NpHU JAHHOW TeMIIepaType SBISAETCS
KPUTEPUEM €r0 pacTBOPUMOCTHU. Yalle BCero 3Ty BEIMUMHY BBIPAXKAIOT KaK MacCy B IpaMMax
0e3BOIHOTO BelecTBa, coAepkamierocs B 100 r pacTBopuTesns B HaChIIEHHOM pacTBope. Ee
Ha3bIBAIOT KO uyueHmom pacmeopumocmu.

B HEKoTOpBIX cilydasx BO3MOXHO TaKkke 00pa30BaHUE nepecbiuyeHHbIX PACTBOPOB, KO-
TOpbIE CO/epKaT M30BITOK PACTBOPEHHOIO BellecTBa. Takue pacTBOphl 00pa3yloTCs MyTeM
JUINTEJIBHOTO OXJIaXKICHUS HACHIIIEHHBIX PACTBOPOB M MPEICTABISAIOT cO00I HeycTounBbIe
(JTabUIJIbHBIE) CHCTEMBI, IPU BHECEHUU B KOTOpbIE 3aTPABKU B BUJAE KPHCTAJUIMKa COJH WIH
JPYroro COEJUHEHMS, & TAKXKE IPU BCTPSAXMBAHMM WM COTPSCEHUH PacTBOpA MPOMCXOIUT
JaBUHHAs KPUCTAJUIM3alMsi OCHOBHON MacChl paCTBOPEHHOTO B M30BITKE BELIECTBA.

Ilo xapakTepy B3auMOJICHCTBUS PACTBOPEHHOTO BEILIECTBA C PACTBOPUTENIEM Pa3INYaOT
UOHHble 1 MOJIEK)IApHble PACTBOPHL. B mepBBIX pacTBOpsieMOe BEUIECTBO MPEACTABIECHO B BU-
JI€ MOJIEKYJI M IPOAYKTOB MX JUCCOLMALMU HAa HOHBL. BO BTOPBIX — B BUJI€ MOJIEKYJ U HX ac-
counaroB. Hanpumep, BoiHbIE pacTBOPHI COJISTHOM KUCIIOTHI, Cyib(aTa KalablHsl, THAPOKCUIA
KaJIMs — MIOHHBIE, PACTBOPHI TIIIOKO3bI, AIbOYMUHA, KUCIOPOAA B BOJIE — MOJIEKYJISIPHBIE.

Wonnble pacTBOPHI, HIIK PACTBOPHI ANEKTPOIUTOB, OTHOCATCS K MPOBOJHUKAM DJIEKTPH-
yectBa Il pona, T. €. UM IpUCyIla HOHHAS POBOJUMOCTb. DTO PACTBOPHI COJIEH, KUCIOT, OC-
HOBaHMI, a TaKXKe UX pacIulaBbl U HEKOTOPbIE COEAMHEHUS B BUJIE TBEP/IbIX TEJI.
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«IIpucomosnenue pacmeopos ¢ 3a0anHOU MACCO80U 00ell 8eujecmsad 8 pacmeope

Ilenp: Hay4YUTHCSA IPUTOTABIMBATE PACTBOPHI C 3aJaHHON KOHLEHTPALUEH.
a) I[Ipucomoenenue pacmeopos us meepoo2o eewecmaa i 800bl

[TpuroroButs 200 r 5%-HOTr0 pacTBopa kKapOOHATa HATPUS U3 KPUCTAIITMUECKON COJIBI
Na2COs - 10H20 u BoAEL.

Boerancnuts, kakas Mmacca Na,COsz -10H20 tpebyercs mist mpurorosienus 200 r 5%-
HOTO pacTBOpa B pacueTe Ha 6e3BoHY0 coiib NaxCOs.

OTBecuTh 3Ty Maccy U3MEIbYEHHOU COJIbI B IPEABAPUTENIBHO B3BELLIEHHOM CTaKaHUMKE
Ha Becax ¢ ToyHocThio 10 0,01 1.

Paccunrarh, kakoit 00beM BOABI HEOOXOMUM ]ISl PAaCTBOPCHHS B3sITOM HaBecku. OT-
MEPUTHb MEPHBIM LIUJIMHAPOM 3TOT 00beM BOJbl. BEUIUTH BOY B CTakaH U paCTBOPUTH B Heill
OTBEILLIEHHYIO COJIb.

W3meputh TeMiiepatypy NpUroTOBIEHHOTO pacTBOpa U, €CJIM OHa HE paBHA TEMIIEpaTy-
pe, KoTopasi ykazaHa B Ta0JiuIie, TOBECTH €€ 0 YKa3aHHOH BEIMYMHBI, HarpeBas WM OXJia-
JK7ast pacTBOpP.

Boumuth pacTBOp B CyXOHM (WJIM ONOJIOCHYTBI 3TUM PAacTBOPOM) BBICOKMH y3KHUH LU-
JUHIP U ONpPENENUTh C MOMOIIBIO apeoMeTpa €ro IUNIOTHOCTh. APEoMETp MPOMBITH BOAOH,
BBITEPETH JIOCYXa U CIaTh JabopaHTy. PacTBOp BBUIMTH B IPUTOTOBJICHHYIO CKIISTHKY.

[To HaliieHHOM MIOTHOCTH, MOJIB3YACH Tabnuie, onpenenuts ® (%) NaxCOz -10H20
BpacTtBope. CpaBHUTH MOJIyYEHHYIO BEJIMUUHY C 3a/IaHHOM.

Paccunrtars MOJSIpPHYIO U HOPMAIbHYIO KOHLEHTPALlMU PUTOTOBICHHOTO pacTBOpA.

0) IIpucomoenenue pacmeopa uz KOHYEHMPUPOBAHHO20 PACMEOPA U 800bl

1. ITpuroroButs 250 T 10%-u0ro pacTBopa KUCIOTHI U3 UMEIOIIErocs B Jaboparopuu
pacTBopa.
Onpenenutb apeoMeTpoM IUIOTHOCTh PacTBOpa CEpHOW (WM COJSHOW) KHUCIOTHI,
HMMEIOIIEHCS B JIA0OpaTOPHH.

Haiitu B Tabnure o (%) pacTBopa KMCIOThI, OTBEYAIOIIYIO HAlIEHHOW TIIOTHOCTH.

Paccunrarp, Kakyto Maccy 3TOro pacTBOpa KMCIOTHI HYXHO B3SITh Ui IPUTOTOBJICHUS
250 r 10%-Horo pacTBOpa, U 3aT€M NMEPECYUTATh MOJIYUCHHYIO BEJIMUNHY HAaBECKH Ha 00BEM.

Paccuntarh HYXHBIII 00bEM BOJIbI, OTMEPUTH €TI0 MEPHBIM LIMJIMHJPOM M BIIUTH B CTa-
KaH.

OTMepuTh MEPHBIM LIUJIMHAPOM PACCUMTAHHBI 00BEM pacTBOpa KUCIOTHI, BIUTH €T0 B
BOJy (B CJIydae CEpHOM KUCIIOTHI BBUIMBATh TOHKOM CTpyell MpH MOMENIMBAaHUN) U TIIATEIBHO
nepeMeniaTb pacTBop.

OxnaguB ero 10 TeMnepaTypbl, yKa3aHHOU B TaOnMIle, IEpesuTh B CyXOW BBICOKMH LU-
JUHAP U ONPENIEIUTD IIJIOTHOCTh apEOMETPOM.

CnuTh NOIYYEHHBIN PACTBOP KUCIOTHI B IPUTOTOBJICHHYIO CKIISTHKY.

[Tonb3ysack Tabmunei, onpeaenuts ® (%) MOIYYEHHOTO PacTBOPA U NMPOBEPUTH, TAKUM
00pa3oM, TOUHOCTh BBIITOJHEHUS OTIBITA.

BoruncnuTe MOJISIpHYIO U HOPMAJIbHYIO KOHIEHTPALUU TOJIYYEHHOIO pacTBOpa.

2. MpurotoBuTs 200 M1 pacTBOpa THApokcuaa Hatpus (p=1,050 r/cm®) u3 KoHmEeHTPH-
POBaHHOI'O pacTBOpa U BOABIL.

Onpenenuts apeoMeTpOM IUIOTHOCTh KOHIIEHTPUPOBAHHOT'O PacTBOPA.

Haittu o (%) rugpokcuna Hatpus (TabiMila) B MCXOAHOM U MOTYy4aeMOM pacTBOpax.

Boruucnuts Maccy pactBopa. Paccuntars HaBecky, a 3aTeM 00beM KOHIIEHTPUPOBAHHO-
ro pacTBopa U 00beM BOJIbl, HEOOXOIMMBIE JIsl IPUTOTOBIIEHUS 3aJaHHOTO PacTBOPA.

OTmepuUThs MEpHBIM IWIMHAPOM BBIYUCIICHHbIE 00BEMBI
KOHIIEHTPUPOBAHHOTO PACTBOPA U BOJBI, CIUTh UX, TIIATEIBHO MEpeMenaTh XUJIKOCTb, IMO-
CJIe OXJIAKIACHHS BBUINTH B CYXOH BBICOKMI LIMJIMHJIP U ONPEAEIUTH apEOMETPOM IUIOTHOCTh
MOJTy4E€HHOT'0 PacTBOpPA, a 3aT€M BBUIUTh €r0 B CKIISHKY.

Onpenenutb pacxokI€HUE HAWIEHHOW IIJIOTHOCTH U 3aJJaHHOM B IIPOLICHTAX.

BbruncauTh MOJISIPHYIO U HOPMaJIbHYIO KOHIIEHTPALUH MOJIYYEHHOIO PacTBOpa.
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3aoauu no meme: «Pacmeopuvry
Pacmeop — 3T0 MHOTOKOMITOHEHTHasi TOMOT€HHAasA (PU3UKO-XUMHYECKasi CHCTEMa, CO-
CTOAILAS U3 PABHOMEPHO PACIpPEEICHHBIX YaCcTULl JBYX WJIN HECKOJIBKUX BeuiecTs. OnHO n3
ITUX BELIECTB — PACTBOPUTEINb, a APYIME - PACTBOPECHHBIC BEIlleCTBA. I paHuIa Mexay pac-
TBOPUTENEM U PACTBOPEHHBIM BELIECTBOM JIOCTaTOYHO yCJIOBHA (0COOEHHO, €ciii 00a KOMIIO-
HEeHTa XKHUIKocTH). Ho eciin B pacTBOpe MpoTeKaeT Kakas-Tub0o XUMUYecKasi peakius, TO pac-
TBOPHUTEJIEM CUUTAIOT KOMIIOHEHT, HE IPUHUMAIOIIUI B HEW y4acTus.
Baxnelilmasi xapakTepuCTHKa pacTBOpa — €ro KOJIMYECTBEHHBIM cocTaB. OTHOCUTEINb-
HOE COJEpXKaHUE PACTBOPEHHOI'O BEILECTBA B PAacTBOPE HA3bIBAIOT KOHIEHTpauueil. Croco-
0OOB BBIPAKEHUSI KOHLEHTPALUU CYILIECTBYET MHOIO, HO Yallle MPUMEHSETCS IPOLEHTHAas
KOHIEHTPALUs WIA MaccoBasi 10JI BEECTBA B paCTBOPE.
Maccosas dons eewyecmsa 6 pacmeope
@DopMyJIsl Ul pacue€TOB MacCOBOM JI0JIM BELIECTBA B PaCTBOPE:

Haxoxnenne maccoBoi 107U paCTBOPEHHOIO BELIECTBA:
m(B—Ba
mE-R) - 100%(1)

m(p—pa)

HaXO)KI[eHI/Ie MaCChI paCTBOpCHHOFO BEIIcCTBA I10 I/I3BGCTHOI\/JI MaCCOBOﬁ JI0JIC BECUICCTBA:

w%(B—Ba)-m(p—pa)
m (B-Ba) = —— 1BOO% (2)

®% (B-Ba) =

HaxoxaeHnue maccol pacTBopa:
m(B—Ba)-100%
m (p-pa) =—— oo )
HaxoxneHnve macchbl pacTBOPHUTEIIS:
M (p-151) = M (p-pa) — M (8-Ba)(4)
HaxoxneHne MaccoBo# 1011 paCTBOPUTEIS:
®% (p-151 ) = 100% - ©% (B-Ba)(5)
3aoauu nepsoco muna — onpeoeneHue Macco8ol 00U Bewecmsa 8 pacmeope no us-
BECMHBIM MACCAM PACMEOpUMEsi U pACMBOPEHHO20 8eUecmad
3aoaua 1.
Brruncnute MaccoByro nomio (B %) XJopuaa HaTpus B pacTBOpE, MOJYYEHHOM B pe-
3yJbTaTe pacTBOpeHUs 44 I MOBapeHHON COJIU B IBYX JIUTPax BOJbI?
Pewenue:
1. Macca pacTBOpEeHHOTO BEIIECTBAa U3BECTHA U3 YCIOBUs 3a1auu: 44 r. 3Has Maccy pacTBO-
putens [p(H20) = 1 kr/n]; m (H20) = p-V; m (H20) =1 - 2 = 2 (xr), 1 ucnons3ys Gopmymy
(4), paccunTaeM Maccy pacTBopa:
m (p-pa) =44 + 2000 r = 2044 ().
2. [lpumensist popmyay (1), HaiineM MaccoBYIO JOJIIO XJIOpUJIA HATPUS:

% (NaCl) = 222 = 2,15(%).

Oteet: ©% (NaCl) = 2,15%.
3aoauu emopozo muna, 8 KOMoOpwHIX MPeOYEemcs BbIYUCIUMb MACCY PACMBOPEHHO20 8e-
wecmea
3aoaua 2.
Brruuciaure Macchl conu ¥ BOJbI, HeoOxoaumbie A1 purorosieHust 300 T pacTBopa ¢
MaccoBoi aozeit conu 15%.
Pewenue:

1. Ucnionb3yem opmyity (2) amst pemieHus 3Toi 3a1auu:
30015
m (COJ'II/I) = 100 =45 (F)
2. Maccy Boapl (p-7151) Berauciaum 1o dpopmyse (4):
m (H20) =300 — 45 =255 (1).
OrtBet: Macca coau 45 T; Macca Boasl 255 .
3aoauu mpemvezo muna, 6 KOMoOpwvIX Mpebdyemcs Haumu Maccy pacmeopa no e2o na-

pamempam
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3aoaua 3.
Ymectutcs mu B MepHoii konbe Ha 500 mi 20%-Hblii pacTBOp conu, coaepxkamuid 120 r
pacTBopeHHoro BemiectBa? IlmoTHocTs pacTBopa paBHa 1,15 r/mn?
Pewenue:

1. Maccy pactBopa ¢ 3aJJaHHBIMU [TapaMeTpaMHu MOXHO paccuuTarhb 1o ¢popmyie (3):

120-100
m (p-pa) = == =600 (1).

2. Haiinem o0beM pacTBopa:

V (p-pa) = % =522 M.

Otgert: B k0s16e 06beMOM 500 MJI CTOJIBKO pacTBOpa HE TIOMECTUTCSL.

3aoauu no meme: «Pacmeopumocmo)

[Tporiecc pacTBOpEHUsT — CIOXKHBIN (PU3UKO-XUMHUYECKHIA mporiecc. PacTBopumocTs Be-
HIECTB pa3jM4Ha U 3aBUCHUT OT UX (PU3NYECKUX U XUMHUYECKHX CBOMCTB. ClelyeT MOMHUTH,
4TO pacTBOp, B KOTOPOM JIOCTMTHYTa MaKCHMaJIbHO BO3MOKHasl IIPU JAHHBIX YCIOBHUSAX Mac-
CoBasi J10JIsI paCTBOPEHHOTO BEIECTBA WUJIM PAaCcTBOP, HAXOJSIIIMICS B paBHOBECHUHU C PACTBO-
PEHHBIM BEIIECTBOM, Ha3bIBAIOT HACHIILIEHHBIM.

3aodaua 1.

PactBopumocTs auxpomara kanust B Boje npu 80 °C cocrasnser 73 r B 100 r BozbI (Ko-
¢ unment pactBopumoctu). PaccunraiiTe MaccoByrO OO HACHIIIEHHOTO MPH JaHHON
TEMIIEpPAType pacTBOpa JUXpomara KaJusl.

Pewenue:
Haxomum maccy pactBopa KoCr207:
m (p-pa) = m (8-Ba) + M (p-is1);

m (p-pa) = 100 + 73 =173 (1);

orcroza o popmyre (1) paccuuTbiBaéM MacCOBYIO JIOJIIO TUXpOMAaTa Kallus:

®% (K2Cr,07) = 731'71;)0 = 42,2(%).

Obpamnas 3a0aua.

Paccunraiite ko3¢ punment pacrBopumoctd HuTpara kanus npu 20 °C, ecnu maccoBast
JI0J1s1 HACBILIEHHOTO IIPH JAHHOM TeMIepaType pacTBopa 3Toi coiu paBHa 24%.

Pewenue:

Cnocob 1.

KoaddummeHT pacTBOPIMOCTH TOKA3bIBAET, CKOJIBKO COJH MOXET PAaCTBOPHUTHCS IPH
JaHHbIX ycnoBuax B 100 r Boael, mo3Tomy Macca pactBoputens pasHa 100 r.

O6o3HaunM Maccy pacTBopeHHOro BemiectBa x (r). Torma macca pacTBopa COCTaBUT
(100 + x) r. YuuThIBas, YTO MaccoBasi JI0JIsi HUTpATa KajHs W3BECTHA, C IOMOIIBIO (POPMYIIbI
(1) MOxHO 3amKcaTh ypaBHEHUE:

©% (KNO3) = m(KNO3)-100%

m(p—pa)

240 = X100%
(100+x)

x=31,6T.

Cnocob 2.

B 100 r pactBopa comepxurcs 24 r HUTpaTa Kanus, 3Ha4utT B 76 T Boasl (100 r — 24 1)
pactBopseTcs 24 © HUTpaTa Kajaus.
Paccyxnaem tak:

B 76 T Boasl pactBopsiercs 24 T KNOs

6 100 2 6001 pacmeopsemcs x 2 KNO3

COCTaBHB MPOMOPIUIO, HAXOIUM, 4TO X = 31,6 T.

Kpucmannozuopamut

PactBop — 3TO pu3uKo-xMMHUEcKas cucTeMa. B pe3yibTaTe B3aMMOICHCTBUS MOJIEKYJ
pacTBOpUTENSE U PAaCTBOPEHHOT'O BEIECTBA BO3HUKAIOT COEAMHEHUs, Ha3bIBaeMble COJIbBATAa-
MU (B BOAHBIX pacTBOpax — ruapaTamu). MIHOTAa Takue COeMHEHMS OKa3hIBAIOTCS HACTOIBKO
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YCTOMUYMBBIMU, YTO MOTYT OBITH BBIJICJICHBI M3 PacTBOpa MPH OCTOPOKHOM BBITAPUBAHUU.
Cogepxainasicss B HUX BOJa HA3bIBACTCS KPUCTALTU3ALMOHHON, a caMHu 00pa3yroIuecs co-
eIMHEHUS — KpucTayutoruapatamu. [1o cBoeMy CTpOEHUIO KPUCTaUIOTHAPATHI Pa3IUIHBL: O
HU COJIEPKaT BOIY HEMOCPEICTBEHHO B KPUCTAITMYECKON PEIIETKE U TEM CaAMBIM MOJIHOCTHIO
COOTBETCTBYIOT cBoeMy HazBaHuio (Mupadbmimt Na,SO4-10H20), npyrue mpeactaBisitoT co-
00l KOOpAMHAIMOHHBIE COeMMHEHUs (Hampumep, GopMyy METHOTO Kynmopoca MpaBUIbHEE
sanuceiBath B Buje [Cu(H20)4]SO4-H20). BHe 3aBHCHMOCTH OT CTPOCHHUS, KPUCTAJUIOTHPA-
TBI — COCTUHCHUS, JIETKO 00C3BOKUBAIOIINECS IPU HATPEBAHHH.
3adauu na onpedenenue Gopmynvl Kpucmairo2uopama

3aoaua 1.

[Tpu monHOM 0Oe3BOkMBaHuu 48,3 T Kpuctayuoryapara noimydeHo 21,3 v cynbdara
Hatpus. Onpenenure GopMyiy KpUCTaUIOTHAPATA.

Pewenue:

1. 3 ycnoBus 3amauu cienyert, uto ¢popmyia kpucramioruapara NaSOs -xH20.

Haxoaum MomnsipHBIE Macchl Cyib(aTa HATPHUS U BOJIBI:

M (NazSO4) = 142 r/mons;M (H20) = 18 r/mounb.

B 48,3 2 kxpucmannocuopama cooepocumcs 21,3 e cynbgpama nampus, ocmanvroe (27

2) — sooa.

2. Hatidem, ckoibko 800bl npuxooumcs Ha 1 moaw cynvgpama nampusi: wa 21,3 2 cyinb-
¢dama nampus npuxooumcs 27 2 600vl

Ha 142 2 cynvghama nampus — y 2 600vl;

y=1802
Brruucnsiem, ckonbko moseit cogepxutcs B 180 T Boib
_ m(H0)
~ M(H20)'
180
n=—= 10(mou1b),

m.e. Ha 1 monw cyrvghama nampus npuxooumcs 10 monv 600bi.
Omeem: gpopmyna kpucmannocuopama NazSOs - 10H;0.
3a0auu na npucomosnenue pacmeopos KpUCmaiiocuopamos
[Tpu pacTBOpEeHHHU KpUCTAJUIOTUIPATOB KPHCTAIIM3ALMOHHAs BOJA MEPEXOJUT B pac-
TBOP U TEM CaMbIM YBEJIUYHMBAET MAcCy PaCTBOPUTEIIS.
3adaua 2.
Ckonbko Boabl 1 anriuiickoit comr MgSOs- 7H20 HeoOxoaumMo B3SITh ISt TPUTOTOBIIE-
Hus 440 r pacTBopa cyibhaTa MarHus ¢ MaccoBoil toineit paBHoit 8%.
Pewenue:
1. Hauynem pematsb 3aady ¢ KOHIIA.
[To dpopmyre (2) B pacTBOpe JOKHO COJAEPIKATHCS:

m(Mgs0,) = “EEIURIE —352 (1),

2. Beraucnum monspabie Maccel: M (MgSOs- 7H20) = 246 r/mons; M (MgSO4) = 120
I/MOJIb.
3. Haiinem maccy aHrnmiickoil comu, TpeOyemoi JUis NpUTrOTOBIEHMs pacTBopa. Pac-
CyXXJlaeM CIeAYIOIIIM 00pa3oM:
B 246 r anrnuiickoit conu conepxkutcs 120 r MgSOy
6 X & anenutickou conu — 35,2 2 MgSOs
cocmaeniem nponopyuio U HaxoOUuUM X:

x =222 = 72,2(r).
Haitnem Maccy BOJbI 1Sl TPUTOTOBJIEHUSI PACTBOpA:
m (H20) = m (p-pa) — m (MgSOy);

m (H2.0) =440 - 72,2 = 367,8 ().
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OTBeT: Macca aHTIuMCKON conu — 72,2 r;macca Boasl — 367,8 T.
Jeiicmeusn c pacmeopamu

OdeHb YacTO B MOBCEAHEBHON KU3HU MPUXOTUTCS MPOBOJUTEH Pa3iHuHbIe NEHCTBUS C
pacTBOpamMH, HE COIMPOBOXKIAMOIIMECS MPOTEKAHHEM XUMHUYECKHX peakluid: pa3z0aBieHHE,
ynapuBaHue u T.1. [Ipy 3ToM Hy»KHO yMETh IPOU3BOAUTH BHIYMCIIEHUSI MACCOBOM J0JIU Bellle-
CTBa B pacTBODE.

Pazbasnenue

3aoaua 3.

K 120 r 15%-noro pactBopa cosm mo6aBuinu 80 r Bojbl. BeaucianTe MaccoByIO OO
COJIM BO BHOBB ITOJIYY€HHOM PacTBOpE.

Pewenue:

1. BeiBenem popmymy st pacuera MacCOBOM JIOJIM BEIIECTBA B pa30aBICHHOM PacTBO-
pe. O6o3HaunM ee w(B-Ba)1, Maccy pacTBopa — M (p-pa)i, a MacCy pacTBOPEHHOTO BEIIECTBA -
m (B-Ba)1. B pe3ynbTaTe pazbaBieHus MOJIyYHMM HOBBIH pacTBOP ¢ MapaMeTpaMu o (B-Ba)2;m
(p-pa)z2; M (-Ba)e.

Torna:

m(B —Ba) - 100%
m(p — pa),
m(p—pa); - w%(B—Ba);

100%

[Tpu noGaBieHUM BOJBI Macca PACTBOPEHHOTO BEIIECTBA HE M3MEHUTCS, CIie-

JoBaTeIbHO, M (B-Ba)1 = M (B-Ba)2, @ Macca BHOBb MOJyUYEHHOTO pacTBOpa OyaeT paBHA
CyMME€ MacC MCXOJHOTO PAacTBOpa W MPWJIMTOH BOABI. BOCMOIBE30BaBIIMCE (POPMYITOi
JUTSL OIIPEICIICHHUS] MACCOBOM JIOJH, TTOCJIE COKPAILIEHUS TOTYYUM:

m(p—pa)1 w(8—Ba)1

m(p—pa)1+m(H20)

2. [loacraBuM B 3Ty (hOpMyITy JaHHBIC U3 YCIOBHS 3a/1a4H:

120-15
0 —_ = —_— = 0,
0% (B — Ba), 120480) 9(%)
OtBet: ®% (coyin) B HOBOM pacTBope paBHa 9%.

Ynapueanue

w% (B — Ba), =

m(B — Ba); =

w(B —Ba),; =

3aoaua 4.

N3 400 r 20%-Horo pactBopa conu ynapuBanuem yjganuiau 100 r Boasl. Uemy crana-

paBHa MaccoBasi 10JIs COJIU B IIOJIy4€HHOM pacTBope?

Pewenue:
1. Bo3bmeM Bce ycnoBHbIE 0003HaYeHMsI U3 npeabLayLiei 3agaun, m (H20) - aTo macca BbI-
NapeHHO! BOJbl. B 3T0M 3a/1a4e, Kak U B paCCMOTPEHHOM paHee, Macca paCTBOPEHHOIO Belle-
CTBAa HEU3MEHHA, CJIC0BATEIILHO:
m(p — pa); - w%(B — Ba);
100%

m(B —Ba); = m(B—Ba), =
A Tak kak m (p-pa)2 = m (p-pa)1- m (H20), To nomyuum:
m(B—Ba); - 100%  m(s—Ba); - 100%

m(p — pa); m(p — pa); — m(H,0)
HOCJIC COKpaH_ICHI/Iﬁ MOXEM 3aIlucCarTth.
m(p — pa); - w(B — Ba);
m(p — pa); — m(H,0)
2. IlopcTaBUM B TMOJYYEHHOE BBIPAKEHHME YMCIIOBbIE 3HAYeHHMsS BeIMYUH:w% (B — Ba), =

w%(B —Ba), =

w(B — Ba),

400-20
OtBeT: MaccoBasi 10J1s1 BEUIECTBA B pacTBOpe paBHa 27,6%.
Konyenmpuposanue
3adaua 5.
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K 200 r 4%-noro pactBopa ruapokapOoHaTa HaTpusi 100aBUIM 5 T ruApoKapOOHaTa HATPUSL.
Omnpenenute MacCoBYIO JOJIO BEIIECTBA B OJIYYEHHOM PacTBOpE.
Pewenue:
1. BBegem o0o3HaueHue: M. — Macca 100aBIeHHOI conu. Macca pacTBOpUTENs B JTaHHOM
clly4yae He MEHSIeTCsl, 3HAUUT:
m (p-pa)2 = M (p-pa)it m;
m (B-Ba)2 = M (B-Ba)1 + Mc, a TaK KaKk
m(p — pa); - w%(8 — Ba),

m(B —Ba); = 00%
m(B — Ba), - 100% m(B — Ba); + m,
w%(B — Ba), = = =
m(p — pa), m(p — pa); +m - 100%
m(p — pa); - w%(B — Ba), me
100% m(p — pa); + m¢ - 100%
2. HOI[CTaBI/IM B ITIOJIYUYEHHOC BBIPAXXCHUE YW CJIOBBIC 3HAYCHUS:
w%(B —Ba), = 2 4 5 = 63(%).

100 200+5-100
OTtBeT: MaccoBast 10J1s1 THAPOKApOOHATa HATPHS B MTOJIydYEHHOM pacTBope paBHa 6,3%.

Crnueanue 08yx pacmeopos
3aoaua 6.
K 120 r 20%-noro pactBopa cepHoit kucnotsl gobasmiu 40 r 50%-Horo pactBopa cep-
HOU KucnoThl. KakoBa MaccoBasi 107151 BEIIECTBAa BO BHOBb IMOJTYUUBIIEMCS pacTBOpeE?
Pewenue:
1. B nanHOM ciydae U3MEHSIETCsI BCE: Macca paCTBOPEHHOTO BEIIECTBA, MAacca PacTBO-
pHUTEIs U Macca pacTBopa:
m (B-Ba)3 = M (B-Ba)1 + M (B-Ba)z;
M (p-pa)s = M (p-pa)1 + M (p-pa)2.

Torma MaccoBasi 10JI BEIIECTBA B 00pa3oBaBIIeMcs pacTBope paBHa:w%(B — Ba); =
m(B—Ba)3-100%

m(p—pa)3
CrnenaeM COOTBETCTBYIONIYIO MOJICTAHOBKY:
m(p — pa); - w%(B — Ba),;
100%
m(p — pa), - w%(B — Ba),

. — - 1009
+ 100% m(p —pa), - 100%

2. [ToacraBuM B MOJIYYCHHOC BBIPAKCHUC 3HAYCHUS BCIIMINH:
120-20 40-50

T W:lZO +40-100 = 27,5(%).
OTBeT: ® (B-Ba) B HOBOM pacTBope paBHa 27,5%.
pyaue cnocobul evipadicenus KOHyeHmpayuu
WNHuorga B 3a1auax COAEP/KaHUE PACTBOPEHHOI'O BEILECTBA BBIPAKAIOT B IPYIMX €IUHU-
1ax u3MepeHus. B mepByro odepens 3to MoisipHas koHueHTpaius (Cy), KOTopas paBHa OT-
HOLIEHUIO KOJINYECTBA PACTBOPEHHOTI'0 BELIeCTBa (B MOJISIX) K 00BbEMY pacTBOpa, paBHOMY 1i:

w%(B —Ba)3 =

:m(p —pa); +

w(B—Ba)3 =

3agaua 7.

Brruucnure momnsipHyro KoHueHTpaimioo 20%-HOTO pacTBopa XJopuaa Kamus (p=
1,13r/m).

Pewenue:
1. Haiinem Maccy 0JIHOTO JTUTpa pacTBOpa XJIOpUIa Kalus:
m (p-pa)= 1000 - 1,13 = 1130 (7).
2. Halinmem maccy BellecTBa — XJIOPUJIA KaJIHS:
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m(p — pa) - w%(B — Ba)
100%
m(B —Ba) = % =226 (7).

3. HaiineM KoJIMUECTBO BELIECTBA XJIOPUIA KAJIHS:

M (KCI) =39 + 35,5 = 74,5(r/moub);

n =2 (KCI) = % = 3(MoIb)

Ortser: konnenrpanus KCI B pactBope cocrasisier 3 M, uiu Cy (KCI) = 3 mouns/m.
Jlabopamopuasa paboma Nel 0.
Komnnekcnuie coeounenusn. Ilonyuenue u ycmoituueocmso

Heunp: [Toay4uTh KOMIUIEKCHBIE COSIUHEHHS U U3YYUTh UX YCTOHUNUBOCTb.

O6opynoBaHue: MTATUB ¢ TPOOUPKAMH, MEPHBIE TPOOUPKH, CTEKIITHHbIC TAIIOUKH,
MTUTICTKH.

Peaktusbl: 6en3oi, rekcarmanodeppar(lll) xamus xkpuctanudeckuii, poJgaHul aMMoO-
HUS KpUCTAJIIMYECKUM, pacTBOpbI: HUTpatT BucMyTa 0,5 H, nogua kanus 0,5 v u 0,1 H, HUTpaT
prytu(ll) 0,5 H, rugpokcun Hatpus 2 H, cyabdat (uin xiopua) nukensa(ll) 0,5 u, 25% pac-
TBOp ammHuaka, rekca-uuanodeppar(ll) kamus 0,5 H. cynasdar meau 0,5 H, consiHas KUcIoTa 2
H, nepmanrasar kanus 0,5 H, xaopuf (cynbdar) kobansta(ll) 0,5 H.

Xox paboThl:

Omnpit 1. [TonydyeHnne coequHEHNI ¢ KOMITJIEKCHBIM aHUOHOM.

a)llonyuyenue terpanogosucmyTtara(lll) xanms.

B npoOupky k 3-4 xarsim 0,5 H. pacTBOpa HUTpaTa BUCMyTa MpUOaBbTE MO KarlisaM
pactBop 0,5 H. pacTBOp MoOAMJA KalWs 10 BbINAJEHUS TEMHO-OYpOro ocajka MOAWJA BHC-
MyTa. PacTBopuTe 3TOT OCajiok B M30BITKE pacTBOpa woauaa Kaiaus. OTMEThTe LBET MOIy-
YEHHOTrO pacTBopa. MOKET JIM 3Ta OKpacka 00yCJIOBIMBATLCS NpUCyTcTBHEM HoHOB K, I,
B1%*? Kakoii U3 3THX HOHOB MOXET ObITh KoMILiekcooOpaszoBareneM? C KaKUMH JIUTaHIaMH
OH MOXET 00pa30BaTh B IaHHOM PacTBOPE CJIOKHBIN HOH?

Hanummre hopmyity KOOpAMHALIMOHHOTO COSIMHEHUS M YPAaBHEHHS PEaKLUi €ro moayyeHusl.
0)I[Tonyuyenue Terpanonomepkypata(lll) xamus.

B nBe npoGupku nomectute no 2-3 kamu 0,5 H. pactBopa Hutpata prytu(ll). Oany npobup-

Ky OCTaBbTE B KAUeCTBE KOHTPOJBHOM, a B Apyryto nob6aspTe 1-2 karumwm 0,5 H. pacTBOpa HO-

Iua Kanus 10 oOpa3oBaHHs opaHkeBoro ocaaka umoguaa prytu(ll). 3atem npuneiite nz0bi-

TOK MOJIMJIa KM JI0 TOJIHOTO PacTBOPEHUs ocajaka. McmeiTaiite pacTBOps B 00euX Mpooup-

KaX Ha TpHCyTcTBUE HOoHOB HQ?*, 106aBMB B KaXIyro MPOOHpPKY 10 2 Karld pacTBOpa TU-

pOKCH/Ia HATPHSI.

W3 kakoro pacTBopa BbImajnaeT xkenTolii ocagok okcuna prytu(ll)? Ilouemy Bo BTOpOIi mpo-

OupKe Mpu IEHCTBUH MIETOYH OCA0K HE BBITAIAeT?

Hanummre ypaBHEHHS MPOBEIEHHBIX peakluii: 00pa30BaHUS MOIUAA PTYTH U €r0 B3aHMO-

NefCTBUS ¢ M3OBITKOM HOAHUAA Kamus (KOOpAMHAIMOHHOE urciIo nona Hg?* paBHO yeThipem).

Hanummure ypaBHEHUs AIEKTpONUTHYECKON nuccounanuu HuTparta pryTu(ll) u momyyeHHoin

KOMILIEKCHOM contd - TeTpanoapmepkypara(ll) xamms.

Hanummre BbIpaxxeHre KOHCTAHThI HECTOWKOCTH /ISl KOMILIEKCHOTO COSTUHEHHUSI.

Omnpit 2: IlonyueHnue coelMHEHUI ¢ KOMIUIEKCHBIM KaThoHOM. [lonyyeHune ammuau-
HOT'O KOMILJIEKCA HUKEJIS.

[Tomryuute ocagok ruapokcuaa Hukens(ll), Baecss B mpobupky 1-2 mu 0,5 H. pacTBOpa Cylib-
¢daTa HUKENS U TaKoi ke 00beM 2 H. pacTBopa ruapokcuaa Hatpus. K qactu ocagka 1o6aBsTe
0,5-1 M 25%-Horo pacTBopa ammuaka. Uto mpoucxoaut? CpaBHuTe okpacky noHoB Ni?* B
pacTBope cynb(dara HUKENS ¢ OKpackol MOJXy4eHHOro pacTBopa. IlpucyTcTBre Kakux MOHOB
00yCIIOBIMBAET OKpacKy pacTBopa?

Hanumure MonekynspHble 1 HOHHBIE YPaBHEHHUsI peakuuid oOpa3oBaHUS KOMIUIEKCHOTO CO-
€/IMHEHUS HUKEJISL.

m(B —Ba) =

45



Omnpit 3. IlonyyeHne KOOPAMHALIMOHHOTO COEAMHEHUS C KOMIUIEKCHBIMH aHHOHOM U
KaTHOHOM.

B mpo6upky Brecute 1 M 0,5 H. pactBopa rexcanmanodeppara(ll) xamus, Ka[Fe(CN)e], u
nBoiinoe koiuyectBo 0,5 H. pactBopa cynbhara aukensa(ll). K momyuennomy ocaaky npuiiei-
Te pacTBOp amMMuaka (25 %) no momHoro pactBopeHus: ocanaka. CoaepKuMoe IpOOUPKH Tie-
pEMEIIANTE CTEKIISTHHOM MaJOUKOM.

Habmronalite mocteneHHoe 00pa3oBaHHE MENKUX OJI€IHO-JTUIOBBIX KPUCTAJIOB KOMILIEKC-
Hou comu [Ni(NH3)e]2[Fe(CN)s]. Hanummre ypaBHEHHE peakiuu MOJTy4eHHS KOMIUIEKCHOTO
COETUHEHMUSI.

[Tonydenue u pa3pynieHre KOMIUIEKCHBIX COCIUHEHUI

OOpazoBanue M paspylieHHEe KOMILUIEKCa OOBSCHSIETCS CMELIEHHEM PAaBHOBECHUS €ro
nuccormanuu U obObsacHsercs npunnunom Jle Ilarense. PaBHOBecue nucconuanud MOHa
[Ag(NH3)2]" = Ag* + 2NH3 cMmeraercs B CTOpoHy 00pa3oBaHus KOMILIEKCA (BIEBO) IIPU YBeE-
nnuennn KoHienTpaiun noHoB Ag* u NHs. IIpu 5ToM 00pasyroTcst COeIMHEHHUS, B KOTOPBIX
LEHTPaJIbHBIA aTOM WJIM JIMTaH[ CBA3aHbI 0oJiee MPOYHO, YeM B MCXOJHOM KOMILIeKce. MHO-
r've KOMIUICKCHBIE COCTUHEHUS XOPOIIO PACTBOPHMEI B BOJIE, TOITOMY KOMILIEKCOOOpa3oBa-
HUE UCTOJb3yeTCs JUIsl IEPEBO/Ia B pPaCTBOP TPYAHOPACTBOPUMBIX COCIUHEHHIA.

Xsopun cepedpa pacTBOpsieTCsl B M30BITKE IMAHUIA KaJTUS:

AgCl + 2KCN = K[Ag(CN)2] + KClI

AQC1 +2CN =[Ag(CN)2] + CT’

D10 CBsA3aHO C TeM, 4yTO HOH cepebpa B none [AQ(CN)2] ces3an Gosee mpouno, yem BAQCI =
ClI'+ Ag" +2CN =[Ag(CN)2]

[TP(AQCI) = 5:108K,[Ag(CN).]- = 1-10%

[Tpu noGasnenun azornoit kucaothl K [Ni(NH3)s]Cl2 mpoucxomut paspyiienne KoMIuiekca, o
YeM CBUAETEIHCTBYET U3MEHEHUSI OKPACKU pacTBOpa. DTO CBSI3aHO ¢ 00pa3oBaHMEM KaTHOHA
aMMOHUS, B KOTOPOM aMMHaK CBsI3aH ¢ KATHOHOM BOJIOpoJia 0ojiee MPOYHO, YeM C KATHOHOM
HUKETIS.

[Ni(NH3)s]?* = Ni?* + 6NH3 + 6H* = 6NH4* + Ni*

Ku[Ni(NH3)s]?>"= 1-10 Ku[NH4]* = 6-:10°1°

[Tpu wu30bITKE H+ KOMIUIEKCHBIE COEAMHEHHWS] MOTYT Yy4YaCTBOBaTh B OKHCIIHTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuusx. [Ipy 3TOM HM3MEHseTCs CTeNeHb OKUCIEHUS LEHTPalbHOIO
aToma.

Bo03MOXHBI peakiiu JByX THUIIOB:

a) VI3MeHeHne cTerneHu oKucieHus 06e3 pa3pyleHnsi KOMIUIeKca

2K3[Fe*(CN)s] + 2KI = 2K3[Fe®*(CN)g] + 12

0)/I3MeHEeHNEeCTENIeHNOKUCIICHISIC  Pa3pyIICHHEMKOMIIEKCAB pe3yJIbTaTe BOCCTAHOBJICHUS
LIEHTPaJILHOTO MOHA JI0 MeTaJlla

Zn + 2K3[Au(CN)2] = 2Au® + K2[Zn(CN)4]

[Topsiiok BeIOTHEHUS PAOOTHI

OmpiT 4. Paznuure Mexay TBOWHON U KOMITJIEKCHOM COJIBIO.

Hasneiite B mpobupky 10-12 kanens pactBopa FeCls u 1o6aBpTe 1Mo KarisiM pacTBOp
ponanuna kanus KCNS. HaOmronalite mosiBIieHHE KPOBaBO-KPACHOTO OKpAIIMBAHUS BCIISH-
cTBHe oOpazoBanus pomanuaa xenesa Fe(CNS)s. JlanHas peakius Mo3BOJISIET OOHAPYKUTH B
pacTBope HOHKI kene3a Fe¥'.

B onmny npoGupky Haneiire 10-12 xanens kanus rekcanuanodeppara (111) Ka[Fe(CN)s], a B
apyryio - 10-12 kxamens pactBopa skene30-aMMOHUAHBIX KBacioB (NH4)2SO4-Fex(SO0s)3. B
o0e mpobupku no karsiM 1o6aBeTe pactBop KCNS. Habmionaiite 1Ber pacTBOpoB B Ipo-
Oupkax. Ha ocHOBaHMUM ATOTO CIENIaTh 3aKIIIOYCHHE, KaKasi U3 B3ATBHIX COJICH SBISIETCS TBOW-
HOM, a KaKas - KOMILJIEKCHOI.

OmpiT 5. O6pazoBanue U pa3pylieHne KOMILUIEKCHBIX HOHOB.

Tonyyenue ammuaunozo Komniekca meou.
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a)Haneiite B mpoOupky 10-12 kamenp pactBopa cynbdara meau(ll) m qo6aBpTe M0 Karusim
25%-ii pactBop ammmaka. HaOmionaiiTe mepBoHayaibHOE OOpa3oBaHME OCaJKa THUIPOKCO-
cynb(dara MeIu M TOCIEAYIOLIee €ro pacTBOpeHHE B M30bITKE aMMuaka ¢ o0pa3oBaHUEM
OKpAIIEHHOTO PacTBOPA KOMILJIEKCHOM COJIH.

6) K nomyuennomy pactBopy /100aBbT€ HEOOJBIIOE KOJMYECTBO PACTBOPA COISTHONM KUCIIOTHI.
HabGntonaiite n3aMeHeHrue OKpacku pacTBopa.

(Koopaunarmonnoe uncio Cu?*pasHo 4.)

Tlonyuenue ammuaunoco komniekca cepeopa.

a) Haneiite B mpoOupky 1-2 mi1 pacTBOopa HUTpaTa cepedpa U CTOJIBKO ke pacTBOpa XJopuaa
Hatpus. [lomydeHHBIH OCalOK pacTBOpHUTE, MOJYYHWB PACTBOP KOMILJIEKCHOH conu ceped-
pa./lns3Torogo6aBeTeHECKOIBKOKANEbKOHIICHTPUPOBAHHOTOPACTBOPA aMMHUAKA.

0) Ilomy4eHHbIli pacTBOp KOMIUIEKCHOM coNM cepebpa pasieiite B 1Be mpoOupku. B oy
npoOUpKy J00aBbTE pacTBOP XJIOpUIA HATPUS, B IPYTYIO - pacTBop Hoauaa kanus. Habmro-
JlaiiTe OTCYTCTBHE OCAJIKa B IIEPBOW MPOOUPKE U €ro HATMYHE BO BTOPOIA.

(Koopaunarmonnoe uncio Ag* pasuo 2, ITP(AgCI) = 1-1071°, TTP(Agl) = 1-10°%6,

Tonyuenue 2u0poKCoKoMNIEeKCA YUHKA.

a) Haneiite B mpoOupky 2-3 mi pacTBopa cyib(hara HUHKA U J00aBbTE MO KarlJiiM PacTBOP
THJIPOKCUIA HATPUA 10 TOSBICHUs ocaaka. K pacTBopy ¢ ocaakoM 1o0aBbTe H30BITOK MIENIO-
YH JI0 TIOJTHOTO PAacTBOPEHHs OCa/ika B pe3ylibTaTe 00pa30BaHUsl pacTBOpPa KOMILIEKCHOH CO-
JIH.

6)K nmomyuennomy pactBopy 1006aBbTe 3-4 Karuim pacTBOpa cepHod KucioThl. Habmromaiite
MOSIBIICHHE OCAJKa B BUJIE TIOMYTHEHHSI PacTBOPA.

(KoopanHarmonHoe uncio Zn?* pasHo 4.)

Tlonyuenue pooanudnoz2o Komniekca sienesd.

B nepByto npoOupky HaneiTe 2-3 M pactBopa xjopuia xenesa (1), a Bo BTopyto -cToOIbKO
JKe pacTBOpa Kanus rekcanuanodeppurta (3+). B xaxayro mpobupky 100aBbTe HECKOIBKO Ka-
nenb pacTBopa pojaHuaa kanusi. HaOGnromaiiTe n3aMeHeHue 1BETa pacTBOpa TOJIBKO B MEPBOM
npobupke. Ha ocHOBaHMM OmbITa cenaiiTe BEIBOJ O TOM, KAKOH U3 JBYX KOMIUIEKCOB XKeJe3a
(3+) bonee ycToNUMB - MUAHUAHBIN WK POAAHUTHBIN?

Tlonyuenue ammuauno2o Komniekca HUKes.

Haneiite B mpoOupky 1 M pacTtBopa cynbdara HUKeNs U 100aBbTe MO KaruisiM KOHIICHTPUPO-
BaHHBIN pacTBOp ammHaka. HaOmronaiite ocasok cynbhaTa HUKENS U MOCIEAyIoIIee ero pac-
TBOpPEHHE BCIIEICTBHE 00pa30BaHUs paCTBOPA KOMIUIEKCHOM COJIH.

K nomyyenHoMy pacTBopy 100aBbTE paBHBIN 00bEM HACBIIIEHHOT'O pacTBOpa OpOMHU/IA KaJTHsI
U HaOmojaliTe oOpa3oBaHHE Ocajka TeKkcaaMHHHHKeNs (2+) OpoMuaa. 3ateM K OCaaKy Jo-
0aBbTE PacCTBOP COJSTHOW KUCIOTHL. OTMEThTE PacTBOPEHHE OcajKa U M3MEHEHHUE [BETa pac-
TBOpa. Ha ocHOBaHMM pe3yNbTaTOB OMbITA CAETATe BHIBOJ O TOM, KaKO€ COSAMHEHUE aMMHU-
aka [NHa]" umm [Ni(NH3)s]?* Gonee ycTOHYMBO B JAHHBIX yCIOBHSIX.

OnbiT 6. OKHCTUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C YYacTHEeM KOMILUIEKCHBIX COEIMHE-
HUM.

a)Haneiite B mpobupky 1 M pacTBopa mepMaHraHaTa Kauus, 700aBbTE PaBHBIA 00BEM pac-
TBOpa CEpHOM KHCIOTHI, a 3aTeM IO KallAM pacTBOp Kaius Trekcanuanodeppara (2+).
HaGnronaiiTe n3MeHeHHe OKpacKu pacTBoOpa.

6)[lonyunure nuamunaprenTo(l+) xnopun (OneitT 3.2.2a). B pacTBOop omycTuTe Kycouyek Me-
TaJNIMYeCcKoro nuHKa. Yto Habmropaercs?

B)[lonmyuuTe Terpaamunmenu (2+) cynbdat (OmnbiT 3.2.1.a). B pacTBOp omycTute Kycouek mMe-
TaJNTMYECKOro IMHKA. UTO HaOII01aeTcsl Ha MOBEPXHOCTH IIUHKA?

r) Haneiite B mpobupky 1 mu pactBopa xjopuaa kobaabTa U 2 MJ pacTBopa ammuaka. Ot-
METhTE IIBET 00pa30BaBIIETOCS aMMHUAYHOTO KOMILIeKca kobanpTa(2+).K momydennomy pac-
TBOpY 100aBbTe | MJ pacTBOpa XJOpHIa aMMOHHS M 2 MJI pacTBOpa MEpPOKCHIa BOJIOPOJIA.
Copnepxxumoe npobupku Harpeiire. Kak m3aMeHsiercsi BeT pacTBOpa BCIEICTBHE OKHUCICHUS
Co?*no Co®* 2(KoopmuHamuorHoe gncio Con CopasHo 6.)
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OmnpiT 7. BriusiHue KOHIIEHTPAIMK pacTBOpa Ha KOMIUIEKCOOOpa30BaHHUE.
Haneiiresnpo6upky 10-12kanenspactBopaCoClz,100aBbTeMOKATIIMHACBHIIIEHHBI  PacTBOP
KCNS. Habmronalite n3aMeHeHuUE 1[BETa pacTBOpA.
K noxydenHoMy pacTtBopy Mo KaruisiM J00aBIsSiiTe AUCTHIUIMPOBAHHYIO BOJIY W HaONOaiTe
3a n3menenneM nsera.(Koopaunammonnoe unciao Co?* pasHo 4.)
Jlabopamopuasa paboma Nel 1.
KoMmiekcHble coequHeHs1. XHMHYeCKHe CBOMCTBA

Lenp paGoThI: MOMYYUTH KOMIUIEKCHI PAa3IMYHOTO TUIA U O3HAKOMHTBHCS CO CBOMCTBA-
MU KOMIUIEKCHBIX COEIMHEHHUM U IBOWHBIX COJIEH.

O6opynoBaHHE U PEAKTHBBHI:

[ratu ¢ npodupkamu. Xmopua xpoma(lll). Tuonnanar ammonus. PacTBopsl: XxJio0-
puaa aMmMoHus (Hackll. ), Tuonuanara ammonus (0,1 M), xnopuaa narpus (0,1 M), xnopuna
kanus (0,1 M), Tnonmanara kaynms (0,1 M), Tnocynsdara narpus (0,1 M), cynsdura HaTpus
(0,1 M), nomuna kaaus. (0,1 M), cynedara meau (0,1 M), autpara cepedpa (O] M), cynbda-
ta nuHka (0,1 M), cynbdara kagmust (0,1 M), autpara prytu(Il) (0,1 M), xmopuma 6apus (0,1
M), cynbdara amomunus (0,1 M), xmopuna omosa(ll) (0,1 M), murpara ceunna (0,1 M),
cynsara xpoma (0,1 M), conu Mopa (0,1 M), xnopuza >xeneza(lll) (0,1 M), cynsdara xo-
6anbTa (0,1 M), xsopuaa kobanpra (Hackl.), cyiabdara HuKens (O M), consHON KUCIOTHI
(xon1r.), ammuaka (0,1 M), rekcannanodeppara(lll) xamus, rexcanna-nopeppara(lll) xamms,
aMMOHMEBO-KEJIE3HbIX KBaclloB. CepoBOAOpOIHAS BOA.

OmslT 1. CBoOMcTBa IBOMHBIX U KOMILIEKCHBIX COJIEH

B Tpu mpoOupku mnoMecTHTh MO 3 Karid pacTBOpa aMMOHHUEBO-XKEJE3HBIX KBACIOB
NHsFe(SO4)2:12H20. B uerBepTyto mpoOHpKy moMecTuTh 3 Karutu rexcanuanodeppata(lll)
kanusi K3[Fe(CN)s]. B nepByto npobupky npuOaBuTh 2 Karjid pacTBOpa THOIMAaHATA aMMO-
st NH4SCN, Bo BTOpyto - 2 kamiu pactBopa xsopuaa 6apus BaCly, B Tpetsio - 3 karm
pacTBopa THIPOKCUAA HATpus (COAEP)KUMOE 3TOW MPOOMPKU HArpeTh J0 MOSBICHHS 3armaxa
aMMHaKa), B YeTBEPTYIO - 2 KaIljll TUOI[MaHATa aMMOHHS.
Bo Bcex nu npobupkax npoucxoauT peakiusa? Hamucats ypaBHEHUS JUCCOLMAIIMKN TBOMHOMN
Y KOMIUIEKCHOU COJIel, MOJIEKYJISIpHBIE U UOHHBIE YPAaBHEHUS PEAKIUi, C TOMOIIBIO KOTOPBIX
00HapyXMBAJINCh UOHBI COJIel B pacTBope. Hamucarh BhIpakeHHE KOHCTAaHTHI HECTOMKOCTH
komrekcHoro noHa [Fe(CN)e]®, Haiftn B Tabnuie ee 4MCIOBOE 3HAYEHHE U CENATh BBIBOJ
00 YCTOWYHBOCTH 3TOTO HOHA B PacTBOpE.

OmnpiT 2. CBOICTBa aKBAKOMILIEKCOB
A. Ilomectuth B HEOONBIION TUrENb | MUKpOIINATElb MEIHOTO Kynopoca. Ciabo MpoKalnuTh
conepxkumoe Turis. OOpaTuTh BHUMaHUE Ha U3MEHEHHUe IBeTa KpucTayios. [locie Toro kak
TUTEJb OCTBIHET, T0OABUTH 1-2 Karjiu BOJbI, OTMETHTh U3MEHEHHE OKpacKu pacTBopa. Hamm-
caTh YpaBHEHHS peaKIUi.

b. B mnpoOupky momectuTh | MHKpoIINaTedb KpHcTaiuioruapara xiopuaa kobdambra(ll)
CoCl2x6H20, octopokHo Harpers. Habmronath M3MEHEHHE IBETa, COOTBETCTBYIOIIEE PEak-
IIUH OTILETUICHUS BOIBI.

2[Co(H20)6]Cl2 — Co[CoCls] + 12H20

Oxuaguth NpoOUpKy U MpuOaBUTH HECKOJIbKO Karenb pacTtBopa NaOH. 3anucars Habnroze-
HUSL.

Omert 3. [TomydeHue u CBOMCTBAa HEKOTOPBIX AMMHUAKATOB
A. TIlomectuts B npobupky 3 kxarmmm cyiabgpara meau(ll) CuSOas, 3aTem mpubGaBuTh 2 Karu
ruapokcuaa ammonust NHsOH.

Hab6mronate Beimangenue ocanka ruapokcuna meau Cu(OH)z2. OTMeTuTs IBET Ocajka U 3aru-
caThb ypaBHEHHE PEaKIInH.

K monydenHoMy ocaaky mpubaBuTh M30BITOK KOHIIEHTpUpoBaHHOTO pactBopa NHsOH. Urto
HaOmoqaercst? 3amucath ypaBHCHHE peakiMu TonyudeHus cynbdarta terpammunomesnu(ll)
[Cu(NHz3)4]SOa.
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[TpubaBuTH K MOTYyUYEHHOMY pacTBOpY 3-5 Kamesiab cepoBoaopoaHoi kucinotel HpS. Hanucats
YpaBHEHHE PEAKIINHN U OOBSICHUTH BBIMAICHUE YEPHOTO 0CAJIKA, YUUTHIBASI, YTO
b. K 1 kame pactBopa Hutpata cepedpa AGNO3 mprbaBuTh 2 KaIriu pacTBopa XJopHujia Ka-
mus KC| nim matpus NaCl. K nmonydeHHOMY ocaaky nmprOaBUTh pacTBOP TMIPOKCHIA aMMO-
aust NHsOH 10 nmosHoro pactBopenust ocaaka xiopuaa cepeopa AgCIl. Hanucars ypaBHeHHS
peaKkuuu.
B mpoOupky ¢ mojayd4eHHbIM pacTBOpoM xiopuaa auamMubocepeopa [Ag(NH3)2]C1 mpubas-
JATH MO KaruisaM pa30aBICHHON a30THOM KUCIOTHI (3-5 kamens). Hamucats ypaBHEHHE peak-
1MUY U 00BICHUTH 00pa3oBanue ocanka npu npudasaeHnnu HNOs.
B. K 3 kamsam pactBopa conu Hukensi(ll) 7o0aBnars mo kamisiM BOJHBIA pacTBOp aMMHAaKa
NHsOH 1o pactBopeHust BbIIaAaroONIei B 0CalOK OCHOBHOM coyii. OTMETUTD I[BET MOJTYYHB-
1IIErocs pacTBOpa. 3almucaTh ypaBHEHHs Peakiuii (KOOpAMHALMOHHOE Yicao M?* paBHO 6).
OnbiT 4. [TonyueHne u CBOMCTBA alliIOKOMILIEKCOB
A. B npobupky BHect 2-3 kamm pactBopa Hutpata pryTH(Il) Hg(NO3)2 n no6aBusars mo
KarisiM pactBop moauaa kanus K1, o oOpasoBanus ocaaka noauna prytu Hglo. Ormeruts
nBet ocanka. K ocagky nobasuth u30bITOK pactBopa K1 mo pactBopenus ocanka. Hamucars
ypaBHEeHUE peakuuu B3aumojeicTBuss Hglo ¢ u30bITkKOM noauna kamusi (KOOpAUHAIIMOHHOE
yncno HQ* paeuo 4). HammcaTh ypaBHEHHE AMCCOIMAIMH TOTY4EHHOTO KOMILIEKCHOTO
HOHA.
[Tosryuennsliit pactBop terpaunonorunpaprupata(ll) xanus Ko[Hgls] pasnenurs Ha aBe yacTu.
K opHoii uactu n00aBUTH HECKOJNBKO Kamelb pacTBOpa IMIENOoYd, a K JIpyro -
cepoBogopoaHoi Boasl H2S. OTMeTHTh HAOMIOCHNS U OOBSCHUTD MOJTYYCHHBIE PE3YIIbTATHL.
b. Ionyuuts ocagox AgC1. 3arem no karisM npuOaBiIsATh PACTBOP THOCYJIb(aTa HATPUS 10
MIOJTHOTO PAacTBOpPEeHMA ocajka. Hamucars ypaBHEHHE peakuy MOJTYYCHUS JUTHOCYIb(haToap-
renrara Harpus. (Koopaunanuonnoe yncio nona Ag* paBro 2.)
B. K 1 - 2 kammsim pactBopa cynbdara meaun CuSOs 106aBUTH CTOJBKO e pacTBOpa IeKCallu-
anodeppata(ll) kamus Ka[Fe(CN)s]. OTMeTHTh 1BET 00pa30BaBILErocs OCajka M HarucaTh
YPaBHEHUs PEaKII.
I K 1 - 2 kamsiv pactBopa xiopuaa xese3a(lll) FeCls npubaButh CTONBKO K€ pacTBOpa
rekcaranodeppara(ll) kamms Ka[Fe(CN)s]
K 1 - 2 kamism CBEXENpPHUIOTOBICHHOTO pacTBopa cyibharta xenesa(ll) FeSOs npubasuts 1-
2 xarumm rexcanuanodeppara(lll) xamus Ks[Fe(CN)s]. OT™MeTHTh HaOMIOACHUS W HAIUCATh
JUIsE 000UX OTIBITOB YpaBHEHHS pEaklWii, YIUTHIBAs, UTO B MEPBOM OIMBITE MOJTYyUUTCS TeKca-
nranodeppar(ll) xenesa(lll) kamus KFe[Fe(CN)e] («OepmuHcKkas j1a3ypb»), a BO BTOPOM —
rexcarmanodeppar(lll) sxenesa(Il) kamust («TypHOy/IIEBa CHHB»), MMEIOIIETO TaKyIO e
dbopmyiy.
OmnbIT 5. O6pazoBaHKe I'MIPOKCOKOMILIEKCOB
B Tpu npoOupku nomecTuTh pasfenbHO pacTBOphI cojeil nuHka, xpoma(lll) u amomunus. B
KOKIYI0 U3 HUX J00aBIATH MO KaljisM pacTBop mienoun. HabmiogaTh BHauyane BbIMaIeHUE
0CaJIKOB, a 3aT€M MX pacTBOpeHHE B M30bITKE Hiesnoun. Hamucars ypaBHEHHE peakuu oopa-
30BaHMS PACTBOPHMEIX THAPOKCOKOMIIIEKCOB, coepkammx noHsl [Zn(OH)4]%, [Cr(OH)s]*
[A1(OH)s]*.
OmnbiT 6. KommiekcHble COeAMHEHUS B peakuusx obOmeHa. BzaumoneiicTBue rekca-
nranodeppara(ll) xamus ¢ cynsharom meau(ll).
B npobupky BHecute 1-1,5 mi 0,5 H. pacTBOpa cyibdara Meau U 100aBbTE TaKOH ke 00BeM
0,5 u. pactBopa komiutekcHoi comu Ka[Fe(CN)s]. OTMeThTe 1IBET 00pa30BaBIIETOCs OCaIKa
recaimanogeppara(ll) meau. Hanumure MonieKyisipHOe 1 HOHHOE YpaBHEHUE PEAKIIMU.
Omnpit 7. KoMIUIEKCHBIE COETUHEHUS B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.
a) Boccranosnenue rekcannanodeppata(lll) xamus.
B npobupky BHecute 1,5-2 ma 0,1 H. pacTBopa noauaa xanus, 0,5-1 M 2 H. COJITHON KHCTIO-
el 1 0,5 mn Genszona. OTMeTbTe, YTO O€H30J ocTaercs OeclBeTHHIM. /[00aBbTE HECKOIBKO
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kpuctaioB komrutekcHo comu kene3a(lll) Ka[Fe(CN)s] u mepememaiite pacTBOp CTEKIISH-
HoM nanoukoil. [To n3mMeHennto okpacku 6eH3051a yoenuTech B BbIICTICHUN CBOOOJHOTO HOAA.
Hanumure ypaBHeHHE peakinu B3auMoaecTBus rekcarmanodeppara(lll) kamms ¢ nogumom
kanust, yunutbiBas, 4yto K3[Fe(CN)e] mepexomut npu stoMm B K4[Fe(CN)s]. Ykazath okuciu-
TE€Jb U BOCCTAHOBUTEb.

Kakue MoHBI B KOMITJIEKCHOM COEIMHEHHH U3MEHWIN CTETIEHb OKHCICHUS?

0) Oxucnenue rexcarmanodeppara(lll) kamms

[TomecTure B mpobupky 0,5-1 mi 0,5 H. pacTBOpa nepMaHraHara Kajus, 100aBbTe HECKOJIBKO
Karejb 2 H. pacTBOpa CEPHOI KUCIOTHI U 100aBUTH 1o KamisiM 0,5 H. pacTBOp IreKcaluaHo-
deppata(ll) kamus g0 obecrBedrBaHMS pacTBOpA.

ObeciBeunBaHrEe pacTBOpPa MPOUCXOAUT BCIEIACTBHE BOCCTAHOBJICHHS MEpPMaHraHaTa Kajus
1o cyiabdara mapranma(ll). TIpu stom komiutekcnoe coequnenne Ka[Fe(CN)e] okucnsercs 1o
K3[Fe(CN)s].

HanumuTe ypaBHEeHHE peakliii OKUCICHUS. Y KaKUTE OKUCIUTENb U BOCCTAHOBHUTEIIb.

OmnpIT 8. YCTOWYMBOCTH KOMIUIEKCHOTO MOHA. Peakiun oomena nurangamu. Buecure
B npobupky 1 M xmnopuna (cyibdara) xkobansta(ll) m mpubaBbTe HECKOIBKO KPUCTAILIOB
pactBopa pomanunga ammonuss NHsCNS. HaGmronmadite oOpa3oBaHHE KOMIUIEKCHOTO CO-
€/IMHEHUS CUHETO [IBETa!

[Co(H20)4]Cl2 + 4NH4CNS = (NH4)2[Co(CNS)4] + 2NH4ClI + 4H>0.

Jlo6aBbTe B mpoOupKy Boxbl. Uto Habmogaere? CpaBHHUTE MOIYYSHHBIH PacTBOpP C PacTBO-
poM xstopuja kobanabTa. CpaBHUTE YCTOMUMBOCTH POJIAHUIHOTO U aKBAaKOMILJIEKCa KoOasbTa.
KomrutekcHble coequneHus d-MeTauioB

OmnpiT 9. BnusiHue »51eKTpOHHON KOH(UTYpaIKi KOMILIEKCO00pa3oBaTelisi Ha OKPacKy
KOMIIJIEKCOB
B cunpHO moakucieHHbie pacTBophl coenuHenus tutaHa(lV), monubaara (moaumonmbaaTa)
aMMOHUS ¥ BOJIb()paMaTa aMMOHHs BHECHTE IO OAHOM Trpanyie nuHka. [Ipu HeoOXxoqumMocTH
pacTBOpBI KPAaTKOBPEMEHHO Harpeiite 1o kumneHus. OObSICHUTE U3MEHEHUE OKPAaCKHU PacTBO-
poB, umes B Buay Boccranosinenue Ti** 1o Ti**, MoOs* 1o MoOs” u WO* 0 WO,

Omnpit 2. a) BiausiHue npupoabl JIMTaHI0B Ha OKPACKy KOMILIEKCOB

be3Bonusiii cynbdar meau(Il) pactBopure B Bojie. 3aTeM K MOJIy4YEHHOMY PacTBOPY MpHIIEHTE
pactBop ammuaka. OOBSICHUTE OKpPAcKy MONY4YeHHBIX pacTBOpoB. Hamummre peakiuu oopa-
30BaHMS COOTBETCTBYIOMIMX KOMIUIEKCHBIX KATHOHOB.

6) CpaBHEHHME OKpAacKM KpUCTAJUIOTUAPATOB U Oe3BOJIHBIX coiel. B dapdopoBbix THIIIAX
(;momoukax) HarpeBaite Kpuctamioruaparsl cocraBa CoCla:6H20, CoSO4-7H20, CrClz-6H20,
NiSO4-7H20 no obpa3oBanusi 6e3BOAHBIX coueil. OTMEThTE pa3invne B OKpacke MCXOIHBIX
KPUCTAJUIOTHIPATOB M 00pa3oBaBmIMXCsl 0e3BOAHBIX coieil. Ilocie oxnakaeHus cMoYHTe
6e3BoHbIE conr BOJI0H. OOBsicHUTE HaOMI01aeMble U3MEHEHUS! OKPACKH.

OmpiT 10. PacTBopeHue 0caikoB MaIOPAaCTBOPHUMBIX COSTMHEHHUHN 32 CUET KOMITIEKCO-
o0Opa3oBaHUs
a) Ocamox AQBr, momy4yeHHBIN 10 OOMEHHON peakluu, pa3/ieTUuTe MOMojaM U MOMECTUTE B
nBe npobupku. Ha oHy yacTe mojeicTByiiTe pacTBOPOM aMMHaka Ha BTOPYIO - PaCTBOPOM
trocynbdata HaTpust. OOBACHUTE MPOUCXOAIICE U HAMUIIIUTE PEAKIIUH.
6)O0BsSICHUTE, TIOYEMYy M3 pacTBOpa, COAEpXKAIIero KOMIUIEKCHbIe HOHBI cocTaBa [AQ(CN)2],
cepedpo(l) B hopme AQCl He ocaxkmaeTcs, TOrja Kak B3aWMOJEHCTBHE C CYJIb()UI-HOHAMU
MPUBOJUT K 00pa3oBaHuIO ocaaka AgeS.

Omnpit 11. CpaBHHTENBbHAS YCTOMYMBOCTh KOMIUIEKCOB. B Tpex mpoOupkax mosydure
aMMUaYHbIN, THOCYIb(GATHBIA M HUTPUTHBIN KoMmriuiekchl cepebpa(l). K pactBopam momy-
YEHHBIX KOMIUIEKCHBIX COSAMHEHUH MpWIICHTE 10 KaIljIsiM pacTBOp XJopuaa HaTpusi. B nBe
npoOUpPKH, B KOTOPHIX HE BBINAI 0CAJOK, 100aBbTE pacTBOp Opomuaa kanus. B mocienHioo
npoOupKy 0e3 ocaaka mpuieiTe pactBop noauaa kanus. OObsicHUTe HaOII0aeMoe C Y4eTOM
pa3n4Mii B 3HAUEHHUSIX OOIIMX KOHCTAaHT YCTOHYMBOCTH KOMILUIEKCOB M MPOM3BENEHUI pac-
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TBOPUMOCTH TasioreHuioB cepedpa(l). Ombir 5. OKuCIUTENBHBIC CBOWCTBA TEpPMaHTaHAT-
HOHA.
a)B Tpu npobupka momecTute paBHbIe 00BEeMbI pazbaBieHHOro pactBopa KMmnOs. 3atem B
OJIHY M3 HUX TpUJIeHTe pa30aBICHHYIO CEPHYIO (MM COJSHYIO) KHCIOTY, BO BTOPYIO - BOAY U
B TPETHIO - KOHLIEHTPUPOBAHHBIN PACTBOP HIENIOYU. 3aTeM B KaXKIyI0 U3 MPOOUPOK MpUiIeiHTe
pactBop Na>SOs. (B mpobupky co mEeI0YHBIM PACTBOPOM CIIEAYET J00aBUTH OOJBIION N30bI-
Tok Na>SO3z). O0bsicHuTE paznuuyHOe moBeaeHue pactBopa KMnOs B 3aBucumoctu ot pH
CpeZbl M HalIUIIIUTE COOTBETCTBYIOIINE PEaKIUH.
0) Oxucnenue npou3BogHEIX MN nepmanranaT-uonamu. K paz6aBinennomy pactBopy KMnO4
npuseiite pactBop MnSOs. OOBSICHUTE NMPOUCXOAAIICE, HANMIIUTE U yPaBHSIHTE COOTBET-
CTBYIOIIYIO PEAKIIHIO.

OmnpiT 12. CBoiictBa coenunenuii xenesa(ll) u xenesa(lll)
a)BoccranoBurenbHbie cBoiicTBa coeauHenuii kenesa(ll). K pacrtsopam comm skenesa(ll)
MOJIKMCIICHHBIM Pa30aBIIEHHOW CEPHON KHUCIIOTOW, B OTACIBHBIX MPOOHMPKAX MPUIICUTE pac-
tBOp KMNO4 n K2Cr207. Onumute HaOIr01aeMble M3MEHEHHS U 3aITUIIUTE COOTBETCTBYIO-
1€ PEeaKLnH.
0)CpaBHUTEIbHAS YCTOMUYMBOCTh POAAHUIHOTO, PTOPUAHOTO U IIHAHUIHOTO KOMILIEKCOB XKe-
ne3a(lll). K pactBopy comnu xene3a(lll) mpuneiite HECKOJIBKO Kamellb pacTBOpa poJAaHKIA Ka-
s win ammoHnus. K nonyyenHomy pactBopy no6asbte gpropun Hatpus. OObsicHUTe HabIIO0-
JaeMble U3MCHEHUS U 3AITUIIIATE PEAKIIHH.
B)K pactBopy rekcanmanodeppara(lll) kamus nodaBbTe pacTBOp polaHuaa Kaaus WIH aMMO-
HUs. OOBSCHUTE HEU3MEHHOCTh OKPACKU PacTBOpA.
r)KauectBennsle ananuTrueckue peakuuu Ha xene3o(1l) u sxemezo(l1)
K cBexenonyuennomy pactBope FeSOs4 mpuneiite B OTAETBHBIX NpOOMpPKax pacTBOpPb
Ka[Fe(CN)e] (xentas kposinast conb) u Kz[Fe(CN)e] (kpacHass kpoBsiHas cojib). B kaxom
cilydae HaOJIIOJAI0TCS M3MEHEHHS U B UYeM MX npuuuHa. [IpuBeauTe COOTBETCTBYIONIYIO XH-
MHUYECKYIO PEaKIIHUIO.
Te ke camble OIBITHI POBEAUTE B OTHOIIEHUHU pacTBopa coiu xene3a(lll). OrmersTe, B Ka-
KOM cllyyae HaOJI0/Ial0TCs U3MEHEHUsS U B 4eM UX npuuyuHa. [IpuBennuTe cOOTBETCTBYIOUIYIO
XUMHYECKYIO0 PEaKInIo. YKaKUTE, Kakas U3 KOMILJIECHBIX COJICH SIBISICTCS CENIEKTUBHBIM Ka-
4eCTBEHHBIM peareHToM Ha xene30 (I1) u xeneso (I11). [IpuBenure HazBaHus 00pa3yOMIUXCS
0CaJIKOB XapaKTEPHOTO I[BETA.

6 IMJAKTUYECKHUE MATEPUAJIBI J1JIS1 KOHTPOJA(CAMKOHTPOJISA)
YCBOEHHOI'O MATEPHAJIA
6.1 OneHo4Hble CpeACTBA, IOKA3aTeJM M KPUTEPHH OLleHMBAHUS KOMIIeTeHM I

Nupexc Ouenounoe IMoka3zaTtenu Kpurtepuu onennBanus
KoMmIIe- CpeacTBo OLICHUBAHHS c(popMHPOBAHHOCTH KOMIIETCHIM I
TeHIUH
YK-1, | Otuer Huskuit — Heyo- CTaBUTCS, €CIIM JOIYIIECHbI CYIIECTBEHHbIE
OIIK-1, | mo maGopaTtop- | BJIE€TBOPUTEIHHO OomIMOKHU (B XOJIe IKCIIEPUMEHTA, B 00b-
OIIK-2, | Hoii paboTe SCHEHUH, B 0(OpMIIEHUU PabOTHI, 1O
K-1 TEXHHUKE 0€30MMacHOCTH, B paboTe C Belle-

CTBaMHU U NMPUOOpaMu), KOTOPBIE HE HUC-
MPaBJISIOTCA JlaXKe MO0 yKa3aHUIO Mperno-
JlaBaTelsl.

IToporosslii — yza0-
BJIETBOPUTEIIEHO

CTaBUTCS, €CIU JOMYIIEHbl OJIHA-/IBE CY-
[IECTBEHHbIE OIIMOKU (B XOJ€ 3KCHEpH-
MEHTa, B OOBACHEHUH, B O(OPMICHUH
paboThl, O TEXHUKE OE30MacHOCTH, B pa-
0oTe C BelecTBaMu U pudopamu), KOTo-
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pbl€ UCIPABISIOTCS C MOMOIIBIO MPEro-
JaBaTes.

ba3oBblii — x0po1o

a) paboTa BBITIOJIHEHA MTPABUIIBHO, O€3 Cy-
IIECTBEHHBIX OIIHOOK, C/IC/IaHbl BHIBOJIBL;
0) JOMyCTUMBL: HEMOJHOTA TPOBEICHHUS
WK OOPMIICHHUS IKCIIEPUMEHTA, OJIHA-JIBE
HCCYIICCTBCHHBIC OIJ_II/I6KI/I B IIPOBCACHUU
WK OPOPMIICHHUH SKCIIEPUMEHTA, B MPaBH-
Jax paboThl ¢ BEIIECTBAMHU M IIPHOOpaMu

Bricoxkuit — ot-
JIMYHO

a) paboTa BHIIOJIHEHA ITOJIHO, IPABUIIBHO,
0e3 CyIIeCTBEHHBIX OIIMOOK, CJICTaHbI BbI-
BO/IbI;

0) 3KCHEPUMEHT OCYILIECTBIEH IO IUIAHY C
y4eTOM TEXHHMKH O€30MacHOCTH M TIPABHUI
paboTBl C BeUIECTBAMH M IPUOOpPAMH;
B) HMEIOTCSl OPraHW3ALOHHBIC HABBIKH
(moaepkuBaeTcsl yucToTa pabodero mMecra
U TIOPSJIOK Ha CTOJIE, SKOHOMHO HCIOJIB3Y-
I0TCSI pEaKTHBBI).

Tect Huzkwuit — no 60 32 BEPHO BBIINOJHEHHOE 3aJJaHUE TECTHUPY-
OaJsIoB (HEYIOBJI€- | €MBIH MOJTYy4YaeT MaKCUMaJbHOE KOJIUYe-
TBOPUTEIBHO) CTBO OaJIJIOB, IPEYCMOTPEHHOE AJISl 3TOrO
[Toporoerii — 61- | 3a1aHKsA, 3a HEBEPHO BBIIIOJIHEHHOE — HOJIb
75 6amnoB 6amnoB. [locne mpoxoxaeHus Tecra CyM-
(ynosneTrBopu- MUPYIOTCS PE3YyJIbTAaThl BBIIIOJHEHUS BCEX
TEJILHO) 3a/1aHUM.
Bba3oBbrii — 76-84 IlogcunTeiBaeTCA  HPOLEHT IMPABHIBHO
0aJI0B (XOpOIIO) | BBIIOJIHEHHBIX 3aJaHUH TECTa, I1OCJIE YEro
Bricokuii — 85-100 | 3TOT HPOIIECHT NEPEBOAUTCSA B OLCHKY, pYy-
0aIoB KOBOJICTBYSICh YKa3aHHBIMH KpPUTEPUAMHU
(OTJ'II/I‘{HO) OLICHUBAHMUSI.

KoHnTtponbHas Husknii — Heyno- JIOTYCTHJI 4HMCJIO OMIMOOK M HEJ0YETOB

pabota BIIETBOPUTEIILHO IIPEBOCXOJSAIIEE HOPMY, TP KOTOPOH MO-

KET OBbITh BBICTABJICHA OLICHKA «3»

IToporossiii — €CJIN CTYJEHT IPAaBUJIBHO BBIIOJHUI HE
YAOBJIETBOPUTENIb- | MEHEE IOJIOBUHBI padOThl WM JOMYCTHII:
HO He Oosiee ABYX TpyObIX OIIMOOK; WJIM He

Oosnee onHON TrpyOoil M ofgHOW HerpyOoi
OLIMOKH U OJJHOTO HeJloueTa; WiK He Ooiee
JIBYX-TpeX HErpyObIX OIMMOOK; WU OJHOU
HEerpyOoil ommMOKN U TPeX HEI0YeTOB; WU
IIPU OTCYTCTBUHU OIIKUOOK, HO IPU HAJTUYUU
YETHIPEX-TISITH HEJJOUETOB.

ba3oBblii — x0po11o

CTYJCHT BBITIOJHUI PabOTy MOJIHOCTHIO,
HO JIOTIYCTHJI B HEW: He Oollee OAHOW He-
rpy0Oi OMMOKA W OJHOTO HEJOoYeTa WU
He Oosiee IBYX HEOYETOB

Bricokuii — oTinu-
HO

paboTa BbINOJTHEHa 6€3 OMMOOK, YKa3aHbI
BCE pacueTHble (HOPMYJIbI, €IUHHIIBI U3Me-
peHusi, 0e3 omMOOK BHIIOJHEHBI MaTeMma-
THYECKHE PacueThl
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CobecenoBanue

Husknii — - HE3HaHUE NIPOrPaMMHOI0 MaTepHUaa,;
HEYJIOBJIETBOPH- - IPU OTBETE BO3HUKAIOT OLINOKH;
TEJILHO - 3aTpyJIHEHUS NPU BBINOJIHEHUU IPAKTH-
YECKUX paboT.
IToporossrii — - YCBOCHUE OCHOBHOI'O MaTe€pHala;
YAOBJIETBOPUTEIIb- | - IPU OTBETE JIOIYyCKAKOTCSI HETOYHOCTH;
HO - IIpY OTBETE HEAOCTATOYHO IIPABUIIbHBIE
(bOopMYITUPOBKH;
- HApYyILICHUE MOCIEA0BATEIILHOCTH B U3-
JIO’)KEHUU NPOTPaMMHOI0 MaTepHaa;
- 3aTPYJHEHUs B BBIIIOJIHECHUH IIPAKTUYE-
CKUX 3aJaHui.
ba3oBeIii — XOpO- | - 3HAHME IPOrPAMMHOT0 MaTEPUAIIA;
110 - [PaMOTHOE U3JI0XKEHUE, 03 CyIIeCTBEeH-

HBIX HETOYHOCTEHN B OTBETE HA BOIPOC;

- IPaBWJIbHOE IPUMEHEHUE TEOPETUYECKUX
3HAHUM;

- BIIaZIcHHE HeOOXOJUMBIMU HABBIKAMU
MIPY BBINOJHEHUH M NPAKTHUYECKUX 3a/1a4.

Bricokuii — oTinu-
HO

- TIIy0OKOE ¥ MPOYHOE YCBOCHUE MPO-
IrpaMMHOTO MaTepHaa;

- IOJTHBIE, MTOCIIEI0OBATEIbHBIC , PAMOT-
HBIC U JIOTUYCCKH HU3J1aracMbIC OTBCTHI IIPU
BUJION3MCHCHUY 3a/1aHUS;

- cBOOOTHO CIIPABIISIOIINECS C ITOCTABJICH-
HBIMH 33/1a4aMH, 3HAHKs MaTepUaa;

- MPaBWJIBHO 00OCHOBAHHBIC IPUHSTHIC
peleHusI,

- BIIQJICHHE PA3HOCTOPOHHUMU HABBIKAMH
Y TIpUE€MaMU BBITIOJTHEHHS MPAKTUYECKUX
pabor.

PacueTHble Huzknit — JIOMYCTWJI YHUCIO OHIMOOK W HEJ0YETOB
3aa9n HEYJIOBJIETBOPH- MIPEBOCXOIAIIEe HOPMY, MTPH KOTOPOH MO-
TEJIbHO KeT ObITh BHICTABJICHA OIIEHKA «3»
[ToporoBerii — CTYACHT TpPAaBHJILHO BBHIIOJHWI HE MEHEe
YIOBJIETBOPUTENb- | TOJOBUHBI pabOTHl WM JIOMYCTUI: HE 60-
HO Jee NByX rpyObIx ommOOK; Ui He Oolee
OJIHOM Tpy0o0il 1 o/1HON HerpyOoii OmMOKU
¥ OJHOTO HEJO0YeTa; WM He Ooyee JBYX-
TpeX HerpyObIX OIIMOOK; WJIM OJHOM He-
rpyOoOil OMMOKU M TpPeX HEIO0YETOB; WJIU
IPU OTCYTCTBUU OLIMOOK, HO MPU HAJTMYUU
YETHIPEX-TISITH HEJI0UETOB.
bazoBeIif — XOPOIIO | CTYAEHT BBIMOIHUI pabOTy MOIHOCTHIO, HO
JIOIYCTHJI B Heil: He Oosee oHOI Herpy-
00l ommMOKM M OAHOTO HEJOoYeTa WIN He
0oJiee IBYX HEJOYETOB
Bricokuit — otiny- | paboTa BbINOMHEHA 0e3 OMMOOK, YKa3aHbI
HO BCE pacueTHbIe (POPMYJIIBI, CITUHUIIBI H3ME-
peHus, 6e3 omMOOK BBIIOJIHEHbI MaTeMa-
TUYECKHE PACUEThI
Pedepar Huskuii — Heyzo- TeMa pedepaTa He pacKpbITa, OOHAPYKH-
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BIIETBOPUTEIILHO BAETCA CYLIECTBEHHOE HEIOHUMAaHUE IIPO-
OJIeMBI.

IToporossrii — HUMEIOTCS CYIIECTBEHHBIE OTCTYILICHUS OT

yZIOBJIETBOPUTENb- | TpeOOBaHMI K pedepupoBanuto. B yact-

HO HOCTH: T€Ma OCBEILICHA JIMIIb YACTUYHO;

JIOTYIIEeHbI (PaKTHYECKUE OMTUOKH B CO-
JepkaHuu pedepara Ui Mpu OTBETE Ha
JIOTIOTHUTEIbHBIC BOIIPOCHI; BO BpEeMs 3a-
IIUTHI OTCYTCTBYET BBIBOJ.

ba3oBblii — x0po1110

OCHOBHBIE TpeOOBaHUs K pedepary U ero
3aIIUTE BBIITOJIHEHBI, HO IPU 3TOM JIOMY-
IICHBI HEI0YEThI. B yacTHOCTH, UMEIOTCS
HETOYHOCTHU B U3JIOKEHUU MaTepUalia; OT-
CYTCTBYET JIOTUYECKas TIOCIICI0BATEIIb-
HOCTB B CYXXJICHUSX; HE BBIIEP)KaH 00beM
pedepaTa; UMEIOTCS YITyIICHUS B 0OpM-
JICHUH; HA JIOTIOJTHUTEIHHBIC BOIPOCHI TIPH
3alMTE JIaHbl HETMOJIHbIC OTBETHIL.

Bricokuii — oTinu-
HO

BBITIOJTHEHBI BCE TPEOOBAHMS K HAITHCAHUIO
u 3amute pedepara: o003HaUeHa mpoodIe-
Ma 1 000CHOBaHA €€ aKTyaJIbHOCTh, CIICJIaH
KpaTKHi aHAIIU3 PA3JIUYHBIX TOUYCK 3PEHHUSI
Ha paccMaTpUBaEMyO IPoOIeMy U JIOTUY-
HO U3JI0KEHA COOCTBEHHAS MO3UIHS,
c(hOpMYJIMPOBAHBI BBIBOJIBI, TEMA PACKPHI-
Ta MOJIHOCTBIO, BBIJICPKAH 00BEM, COOITIO-
JICHBI TPEOOBaHMS K BHENIHEMY odopmIie-
HUIO, JTaHbI IPABUIIbHBIC OTBETHI HA JI0-
MIOJIHUTEJIHHBIE BOIIPOCHI.

CaMoCTOSITEND-
Has paboTa

Hwuskuit — veyno-

JAOIIYCTHII YHCIIO OIIMOOK H HEA0YCTOB

BJICTBOPUTEIBHO MPEBOCXOAIIEEe HOPMY, IIPU KOTOPOM MO-
eT ObITh BHICTABJICHA OIICHKA «3»
HOpOFOBBIﬁ— CClIn CTYACHT IIPaBHUJIbHO BBINIOJHUI HE
YJIOBJIETBOPUTENb- | MEHEE IMOJOBHUHBI PaOOThI MM JIOMYCTHI:
HO He Oojee ABYX IpyObIX OLIMOOK; WM HE

Oosiee onHOM TpyOOH M onHONM HerpyOoii
OIMOKH 1 OJTHOTO HeJloueTa; Win He Ooee
JIBYX-TpeX HErpyObIX OIIMOOK; WM OJHOMN
Herpy0oil ommOKH U TPEeX HEIOYETOB; WU
IPU OTCYTCTBUHU OUIMOOK, HO NMPH HATHMYUHU
YETHIPEX-TISITH HEJI0UETOB.

ba3oBslii — xopo1o

CTYJEHT BBIMOIHUI PaboOTy MOIHOCTHIO,
HO JIONMYCTHJI B HEW: He Oosiee OAHOM He-
rpy0oil OMMOKK M OJHOTO HEJouYeTa WU
He 0oJiee IBYX HEJI0UYETOB

Bricokuii — oTinu-
HO

paboTa BeITIOTHEHa 0€3 OMMOOK, yKa3aHbI
BCE pacyeTHbIe (POPMYJIBI, CAMHUIIBI H3ME-
peHusi, 6e3 omuOOK BHITOTHEHBI MaTeMa-
THYECKUE PACIYCTHI

6.2 [IpoMe:KyTOYHASI ATTECTALUS CTY€HTOB MO AUCHHIIAHE
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[IpoMexxyTouHasi arTectanus sIBISAETCS MPOBEPKOWM BCEX 3HAHUM, HABBIKOB U YMEHUU
CTYJCHTOB, MPHOOPETEHHBIX B MPOILIECCe M3YUYCHUs TUCHHUILIMHBL. DPOpMON MPOMEKYTOUHOM
aTTeCTalUu O IUCLUILIMHE SBIIAECTCS SK3aMEH.

Jlnst oueHMBaHUS PE3YJIbTATOB OCBOCHUS AUCIUIUIMHBI MPUMEHSETCA CICAYIOIINE
KPUTEPUU OLICHUBAHUS.

Kpurtepun oueHnBaHus yCTHOIO OTBETAa HA IK3aMeHe
Ounenka «5» (OTJIMYHO) CTABUTCS, €CJIU CTYACHT:

1. IOJHO PacKpHITO COJIepKaHNE MaTepuana OueTa;

2. Marepuai U3J10KEH I'PaMOTHO, B OIIPENEIECHHOM JIOTUYECKOM MOCIEA0BATEIbHOCTH, TOYHO
UCIIOJIB3YETCSl TEPMUHOJIOTHS;

3. MOKa3aHO yMEHUE WJUIFOCTPUPOBATH TEOPETUUYECKUE IMOJIOKEHNUS KOHKPETHBIMHU IpUMEpa-
MU, TPUMEHSTh UX B HOBOU CUTYAIUU;

4. IpOEMOHCTPUPOBAHO YCBOEGHUE pPaHEE M3YUYEHHBIX COIMYTCTBYIOIIMX BOMPOCOB, CHOPMU-
POBAHHOCTb U YCTOMYMBOCTh KOMITETCHIIMIA, YMEHHUI U HABBIKOB;

5. OTBET MPO3BYyYal CaMOCTOSITENbHO, 0€3 HABOSIIUX BOIPOCOB;

6. TOMyIIEHBI OJJHA — JIBE HETOYHOCTH IIPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB, KOTOPHIE
HCIIPABJISIOTCS O 3aMEYAHMUIO.

7. IpaBUJIBHO peIlIeHa pacyeTHasl 3a/1a4a.

Ouenka «4» (Xo0pouo) CTaBUTCS, €CIIH:

OTBET CTYJICHTA YJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OLIEHKY «5», HO IPU 3TOM UMe-
€T OJIMH U3 HEI0CTAaTKOB:

1. B M3TI0’KEHUU JIOMYIIIEHBI HEOOIBIIIHNE TPOOEITBI, HE NCKA3HUBIINE COJICPIKAHUE OTBETA;

2. ONyIIEHbl OJIMH — JBa HEAOYEeTa IPHU OCBEIIEHHH OCHOBHOI'O COJEp)KaHUsA OTBETa, UC-
MIpaBJICHHBIC 110 3aMEUAHUIO YK3aMEHATOPA;

3. nmomyuieHsl ommOKa win Oosee IByX HEIOYETOB MPU OCBEIICHUN BTOPOCTEIIEHHBIX BOIPO-
COB, KOTOPBIE JIETKO UCIPABJISIIOTCA 110 3aMEUaHUIO dK3aMeHaTopa.

4. B pacueTHOI1 3a/1aue I0oMyIeHa oroKa.

Ouenka «3» (y10BJ1eTBOPUTEIbHO) CTAaBUTCS, €CIIH:

1. HETMOJIHO WJIM HETIOCNIEZIOBATEIbHO PACKPBITO COJIEpKaHUE MaTepuana, HO IOKa3aHo olIiee
MOHUMAaHWE BOMpPOCAa W MPOJEMOHCTPUPOBAHBI YMEHHs, JTOCTATOYHBIC IJIsi JaJIbHEHUIIETOo
YCBOEHUSI MaTepuana;

2. UMEJUCh 3aTPYIHEHUS W JAOMYIIECHBI OMMOKHA B ONPEACIICHUH TTOHSATHH, UCTIOIh30BaHUN
TEPMHUHOJIOTUH, UCIIPABJICHHBIE TTOCII€ HECKOJIBKUX HABOJSAIIUX BOIPOCOB;

3. IpW HETOJTHOM 3HAHUU TEOPETUYECKOTO MaTepHayia BhIsIBIIEHAa HEA0CTaTOYHAsT CHOPMHPO-
BAHHOCTb KOMIIETEHIINI, YMEHUW U HaBBIKOB, CTYJAEHT HE MOKET IPUMEHUTh TEOPUIO B HOBOM
CUTYaIlUH.

4. perieHue pacueTHOM 3aJ1a4M BbI3bIBAET 3aTPYyIHEHHUSI.

Ouenka «2» (Hey10BJIETBOPUTEIBHO) CTABUTCS, €CIIU:

1. HE pacKpBITO OCHOBHOE COJIepKaHNe Y4eOHOTro MaTepuana;

2. o0Hapy>KeHO HEe3HaHWE WM HEMOHUMAaHue OOJIbIIEH W HanboJiee BAXKHOW YacTH y4eOHO-
ro Marepuana;

3. JOMyIIeHbl ONTMOKK B OMPEEICHUN TOHITHH, IPHU UCIOJIb30BAHUU TEPMHUHOJIOTUH, KOTO-
pbI€ HE UCTIPABIIEHBI MOCIIE HECKOIBKUX HABOSAIINX BOPOCOB.

4. He chopMUPOBAHBI KOMIIETEHIINN, YMEHUS U HABBIKU.

5. pacueTHas 3a7]a4ya HE pelieHa.

6.3 TunoBblie KOHTPOJBbHbIC 3aJaHUA UJIU HHBI¢ MaTEepHUaJibl, HCOGXO}II/IMBIG AJIA
OICHKH pe3yJjibTAaTOB OCBOCHUA NUCHUIIJIMHBI

TPEBOBAHUS K ®OPME OTUETA 11O JIABOPATOPHOM PABOTE
®opma oryera. OTUeT AOKEH CO/EPKATh Ha3BaHUE, 11eJIb paboThl, OMHMCaHKEe X0/a padoThl,
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CXEeMBbI MPUOOPOB, pacyeThl, TAOIHILY, rpadMKH 3aBUCUMOCTH, BbIBO. K mabopaTopHoii pabo-

T€ JIOJKHBI OBITH Pa300paHbl BOIPOCH! K 3aHATHIO.

KOMILJIEKT TECTOBBIX 3AJIAHAM
TECT 1O OBIIEN XUMMHU Nel
WHCTpyKIUs U1 CTYICHTOB

Tecm cocmoum u3z yacmeu A, B, C u cooepaxcum 25 3adanuti, uz Hux 15 3a0anuii —
yacme A, 5 3adanuii — yuacme B, 5 3a0anuii — uacme C. Ha e2o evinonnenue omeooumcs 135
MuHym. 3a0anusi peKoMeHOYemcs 8bINOJIHAMb NO NOPAOKY, He NPONYCKAs HU 00H020, 0adice
camoeo neckoeo. Eciu 3a0anue ne yoaemcs evinoinums cpasy, nepetioume K ciedyroujemy.
Ecnu ocmanemcs epems, eprHumecs K nponyujeHHomy 3a0aHur0.

YactpA

K kascoomy sadanuio yacmu A 0aHo HeCKOIbKO OMBEmMO8, U3 KOMopulX MOAbKO OOUH
omeem 6epHulll. Bvibepume eepmuviii, no Bawemy muenuro, omeem. B 6nanke omeemos
Hanpomue Homepa 3a0anusi NOCMasbme Homep Ul OYK8Y, KOmopbvie COOmMEemcmayom Home-
Py unu Oykee eblopanno2o Bamu omeema.

Al. ITpu cropanuu 5.00 r metanna obpasyercs 9.44 r okcuna metamna. Onpeaenure K-
BUBAJICHTHYIO Maccy MeTaa:

a) 4.50 r/moub; 6) 9.01 r/mMomsb; B) 18.02 r/Mmob?

A2. Ilpu 7°C naBnenue rasa B 3aKpbeITOM cocyae paBHo 96.0 kIla. Kakum craner nasie-
HHE, €CIIU OXIaauTh cocy 1o -30°C:

a) 41,2 xlla; 6) 82,3 xIIa; B) 112.4 xIIa?

A3. BeipaszuTe B rpaMMax Maccy OJHOM MoJIeKyJibl okcua cepsl (1V):

a)2.12-10%% 6)1.06-107%; B) 6.02 - 10%?

A4. Omnpenenute peakuuio cpeiasl B pactBope nocie B3aumozeiictsus 90 rNaOHC73
rHCI:

a) HeWTpanpHas;, O) KucCias; B) IIeno4YHas?

AS. Kakas u3 nepeqmciIieHHbIX KUCIOT 00pa3yeT KUCIbIE COJIU:

a) HNOs, 6) H2S, B) HCI, r) CH;COOH?

A6. CKOIIbKO HECIIAPEHHBIX JJIEKTPOHOB COJIEpKaT HeBO3OYykaeHHbIe aroMbl AS u Cr
COOTBETCTBEHHO:

a)3u6;0)5u4;8)3u4?

A7. Kakoii xapakTep UMeIOT cBsizu B Moniekynax: a) CSau 0) OF»:

1) a- noHHas, O- KOBaJIeHTHas MOJspHast; 2) a-, 0- KOBaJIEHTHAas NOJIIpHasi;

3) a- KOBaJIeHTHAsI HETIOJISIpHAasi, 0- KOBaJICHTHas MOJsIpHAas?

A8. Yxaxute tTun rudbpunuzaimu AO kpemHusi B Mojiekyne SiHg4. [onspra mu 3ta Mo-
JeKyna:

a)Sp- THOPUN3AIHs, HETONAPHA; 0) SP>-rHOPUIN3AIINS, TIOJAPHA;

B) Sp3-r1/16p1/1)11/13au1/1;1, HEMOJSIPHA; T) Sp3-r1/16pnz[n3au1/1;1, nossipHa?

A9. Tlouemy (¢ mozunuit Mmetosna MO) HE MOXKET CYIIECTBOBATh YCTOMYMBAs MOJIEKYJIa
Bey?

[ToToMy uTO: a) MOJIeKy/Ia COAEPKUT YETHOE YHMCIIO BJIEKTPOHOB; 0) CyMMAapHBINA CIIUH
MOJIEKYJIbl paBEH HYJIO; B) YHCIIO DJIEKTPOHOB Ha CBsA3BIBAOMIUX MO paBHO YHCIY 3JIEKTPO-
HOB Ha paspsixisomux MO.

A10. B cucreme CO + Cl2 = COCI; konnentpanuto CO yenuumiau ot 0.03 mo 0.12
MOJIB/JI, a KoHIeHTpamuio xyiopa — ot 0.02 mo 0.06 monp/n. Bo ckombpko pa3 Bo3pocia CKO-
POCTB TIPSIMON PEAKITHH:

a)4;0) 8;B) 127

All. YBenuueHne CKOPOCTH PEAKIIMU C MOBBIIIEHUEM TeMIIepaTyPhl, BHI3BIBAETCS TJIaB-
HBIM 00pa3om:

a) yBEJIMYEHUEM CpeHEN KHHETUYECKOW SYHEPTUN MOJIEKYIT; 0) BO3pacTaHUEM YHCIIa aK-
TUBHBIX MOJIEKYJ; B) POCTOM YHMCJIa CTOJIKHOBEHUI?
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A12. KoncranTa auccoranuu xjgopaoaructoii kuciaotst HOCI 5.0 - 108, Berunciure
crenenb ee aucconuanuu B 0.2 H pactBope:

a)5-10%,6)6-103;8) 7-10%?

A13. Kakoe MonekyasspHO-UOHHOE ypaBHeHHE ruaposm3a arerara Hatpus CH3COONa
SABJISIETCS] BEpHBIM? BhIUunCINTE KOHCTAHTY TUIPOJIM3a TAaHHOW COJIU.

1) CH3COONa + H20 = CH3COOH + NaOH

CH3COO™ + H,O = CH3COOH + OH"

2) CH3COONa + H20 = CH3COOH + NaOH

Na* + H20 = NaOH + H".

a) Kr=5.88-101% 6) Kr=7.2-10%%; B) Kr=5.9 - 10%°,

Al14. 13 400 r 50 %-noro (mo macce) pactBopa H2SO4 BemapuBanuem ynamumu 100 T
Bojbl. Uemy paBHa maccoBas aoist H2SO4 B ocTaBiiemMcst pactBope:

a) 66.7 %; 06) 77.4 %; B) 82.6 %?

A15. Haitnute maccy NaNOs, HeoOxogumyto s purorosieHuss 300 mu 0.2 M pac-
TBOpa:

a)3.2r;6)4.51;B) 5.1 17

YacrsB
byovme enumamenvhul! 3adanus yvacmu B mozym dvime 3-x munoas:
1) 3a0anus, cooeparcaujue HeCKOIbKO BEPHLIX OMBEMO8;
2) 3a0anusi Ha YCMAaHOoBeHUe COOMEemcmausl;
3) 3a0aHusl, 8 KOMOPLIX OMEem 00NHCeH Oblmb 0aH 8 8ude YUCid, C108d, CUMBOIA,

Gdopmyno.

Omeemul 3a0anuti yacmu B 3anuwiume na b61anke omeemos Hanpomus Homepa 3a0a-
HUs.

B1. Kakoe Bo3neiictue Ha cuctemy 4 HCI (1.) + O2 (1.) = 2 Cl2(r.) + 2 H20 (r.) mpuse-
JIET K CMEILEHUIO PaBHOBECHUS BIIEBO:

a) yBenuueHue kKoHmeHTpauuu Op; 0) MOBBIICHUE AABJICHHS; B) BO3pacTaHHe 0ObeMa
PEaKIMOHHOI0 coCy/1a; I') yBeiandenue koumentpamuu Clo?

B2. Bognblie pacTBOpBI KaKUX COJIEH UMEIOT IIETOUYHYIO PEAKIIHIO CPEJIbI:

a) NaF; 6) (NH4)2SOs; B) KI; 1) K2S?

B3. Hamumurte dopMyny cleayoomero COeAMHEHUs: TEeTParugpoKConuHKar (+2)
HaTpUs.

B4. YcranoBurte cooTBeTCTBHE MEXKAY CTOJIOMKaMU. B cTporom cooTBeTcTBUU € mOCIe-
JIOBAaTEJIbHOCTBI0O HOMEPOB JIEBOTO CTOJIOMKA BHIMUIINTE OYKBbI BEIOPAHHBIX OTBETOB U3 Ipa-
Boro crosnbuka. [lepenecure noiayyeHHyIO MOCIEAOBATEILHOCT, OYKB B OJIaHK OTBETOB (0€3
1 dp, 3anAThIX U nponyckos). Hanpumep, BAB.

BemrecTBo CBoiicTBa

1. H.S A. OKUCIUTETBHBIE

2. NaNO; B. BoccranoBurenbHbIE

3. KMnQOg4 B. OkucianTensHO-BOCCTAHOBUTEILHAS IBOM-
CTBEHHOCTD

B5. Cymma k03¢ (pu1IMeHTOB B MOJIEKYIIPHOM YPaBHEHUU PEAKIIUH:

KNO2 + KMnO4 + H2S04 = KNO3 + MnSQO4 + K2SO4 +H20 pasna:

a) 18;6) 21; B) 26?

YacrsC

Omeemvl k 3a0anusam yacmu C gopmynupyiime 6 c60000HOU KpamKou popme u 3anu-
cvigatime 6 OIAHK OMBEMO8.

C1. Hamumute ypaBHeH#He 31ekTponutiaeckoit quccormanuu Cu(OH)CI.

C2. Hanumute MOJIEKYISIPHOE U COKpAIlleHHOE HOHHOE YPABHEHUS PEaKI1H:
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AgNO3 + FeCl3 =

C3. CocraBbTe B MOJEKYJSpHOW (opMe ypaBHEHHE PEaKIMH, KOTOPOE BBIPAKACTCA
CIIeIYIOIIUM HOHHO-MOJIEKYIApHLIM ypaBHenuem: NOy” + H™ = HNOo,

C4. Hazosute xomiiekcaoe coeaunenue: [Ag(NHz)2]Cl. Hanumire ypaBHeH#e 1ucco-
[[UAIMM KOMIUICKCHOTO MOHA B BOJHOM PAaCTBOPE KaK PEaKIMIO 3aMEIICHUS JIMTaHI0B MOJIe-
KyJlaMU BOZbl. BbIpa3uTe KOHCTaHTY HECTOMKOCTH KOMIUIEKCHOTI'O MOHA.

C5. 3akoHunTe ypaBHEHHE Peaknu U nogdepute K03 GUImeHTbl HOHHO-3IIEKTPOHHBIM
merogoMm: Kl + KzCr207+ HaSOs= 12+ ...

KOMILJIEKT 3AJTAHUM 1151 KOHTPOJIbHOM PABOTHI
KOHTPOJIBHAA PABOTA Nel
Bapuanm 1

1.  BeIpasure B rpamMmax: a) Maccy 1 *© 10?2 aTOMHBIX eIMHHII Macchl; 6) Maccy 3JIEKTPOHa,
coctapistonryto 0,00055 aToMHOM €MHULIBI MacChl; B) BO CKOJIBKO pa3 o~ YacTUIIA Ts-
JKesee IeKTpoHa (Macca a- acThIlbl cocTaBisieT 4,002 aTOMHOM €TMHUIIBI MACChI)?

2.  Bpramcauts MonekynsipHyro maccy skBuBasieHTa H3PO4 npu peaknusax ooMeHa B pe-
3yJbTaTe KOTOPBIX 00Pa3yIOTCA KUCIbIE U HOPMAJIBHBIE COJIH.

3. Haiigute mpocreiimyo GopMmyiny coenMHEHUs, UMEIOIIETo cieayronmuii cocta (%):
Menu 25,48, cepol 12,82, kucnopona 25,64, Boasl 36,06.

4.  ATomy, KaKoro 3JIeMeHTa OTBEYaeT MeKTpoHHas popmyia 1522522p83s23p8?
5. KakoB cocrtaB simep n30TOnoB 150 u 10 , ®He u “He?
KOHTPOJIBHA S PABOTA Ne2
Bapuanm Nel

3anayva 1.
[IpoananusupoBars ¢ no3unuii meroga BC 31eKTpOHHOE CTPOEHUE U T€OMETPUIO MOJIEKYJIbI
CCla,
3agaua 2.
Uepes HekoTopoe Bpems nocie Havana peakuun 3 A + B =2 C + D xoHueHTpaluu BemecTs
cocrasistan: [A]=0,03 mons\n, [B]=0,01 moas\r, [C]=0,008 monb\in. KakoBel HCXOIHBIC KOH-
neHTpaiuu BemiecTB A u B? Paccunraiite KOHCTaHTY XMMHUYECKOTO PAaBHOBECHSI.
3agaua Ne3.
Hazosurte kommiekcHoe coeaunenue Ka[Fe(CN)e] u ykaxuTe:
a) LIEHTPaJIbHBII HOH,
0) muraHabl,
B) BHYTPEHHIOIO U BHEIIHIOK KOOPAUHAIIMOHHBIE CEpHI,
T') 3aps] KOMIUIEKCHOTO HOHA,
1) KOOPJIMHAITMOHHOE YMCIIO IIEHTPATbHOTO HOHA.
[Ipoananu3upyiite CTpoeHHE KOMIUIEKCHOTO HoHa ¢ mo3uninu MBC. Onpenenurte ero Tum ru-
Opuau3aluu, reOMETPUI0, MAaTHUTHBIE CBOICTBA.
3amgauga Ne4.
Hazosute coenunenus: [CU(NH3)4]SO4, Ka[PtClg], K[AG(CN)2]. Hanuiure ypaBHeHUs auc-
COITMAIIMU ATUX COEIUHEHUN B BOJJHOM PacTBOPE.
3agaua Ne5.
U3 gactury Cr¥*, H,0, C1™ 1 K MOKHO COCTaBUTE YeThIpe (hOpMYyIIbl KOMITIIEKCHBIX COETHHE-
HUI Xpoma (C yKa3aHHeM XUMHYECKuX CBsi3eil), oqHa u3 KoTopbix [Cr(H20)e]ls. CocraBbTe
(bopMyIIBl APYTUX COCTMHEHUN M HAMMIIWTE YPABHEHHS WX JUCCOIMAINHM B BOJHBIX PacTBO-
pax. HazoBute coenunenus.
KOHTPOJIBHAS PABOTA Ne3
Bapuanm Nel
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3amauga Nel
Koncranra nucconnanuu xinoproBatuctoit kucnorsl HOCI paBna 5.0 - 108, Berunciute cre-
neHs ee qucconnanuu B 0.2H. pacTBope.
3anaua Ne2
CoctaBbTe MOJIEKYJIIPHOE U MOHHBIE YpaBHEHHUs TMApOJIM3a KapOoHata JUTHs. Berumciure
KOHCcTaHTy ruziposinza u pH 0.2M pacTBOpa JaHHOM COJIM 110 IEPBOM CTYIICHHU.
3amaua Ne3
PaccraBbre K03(h(pULIMEHTHI B ypaBHEHHUSIX HOHHO-3JIEKTPOHHBIM METOJIOM:
KNO; + KMnOg4 + H2SO4 = KNO3 + MnSO4 + K2SO4 + H20
Cl2 + H2S + H20 = H2SO4 + ...
3amaua Ned
MOo>KHO 1 IepMaHraHaTOM Kallusi OKUCIUTh HUTpatT KobansTa (1) B kucioit cpene?
3amaua No5
Hamummre ypaBHenusi snekrponutuueckoit muccoumannu Cu(OH)CI, KHSO4 KHSOg,
Fe(OH)s.
BOIIPOCHI COBECEJJOBAHUA

Bonpocwi pazoena: «Ocnosnvle nonamua u 3aKOHbL XUMUU)
1. OcCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJIIpHOE yueHue. AToMucTUKa JlanbToHa.
2. OCHOBHBIE 3aKOHBI XMMHH. 3aKOH IIOCTOSIHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOLICHHH.
3aKOH 00bEMHBIX OTHOIIEHUH.
3. OCHOBHBIE NOHSATHS XUMHU. ATOMHBIE M MOJIEKYJIApHbIE Macchl. KoianuecTBo BewiecTsa.
MounsipHast Macca U MOJSIpHbIA 00beM BellecTBa. OnpeneneHue MOJISPHBIX MAacc BEILECTB,
HaXOJALIMXCS B ra3000pa3HOM COCTOSIHUU.
["a3oBble 3aKkoHBI: 3ak0H boilng-Mapuotta; 3akoH ['eli-JItoccaka-1llapns; 3akon ABoraapo u
BBIBOJIbI U3 HETO.
4. Moub — eIMHUIA KOJIMYECTBA BELIECTBA.
5. Ctpykrypa Heopranudeckux BemiecTB. IlocTosHHBIN 1 nepemeHHsbll cocTtaB. DopMyIibHas
Mmacca.
6. YpaBHenue Mengeneesa-Knaneiipona. OnpenencHie OTHOCUTENIBHBIX aTOMHBIX U MOJIe-
KYJISIPHBIX Macc.
7. XMMUUYECKNUN dKBUBAJICHT: YKBUBAJICHT JIEMEHTA, DKBUBAJICHT CJIOXHOTO BEIIECTBA: OKCH-
J1a, KUCJIOTBI, OCHOBAaHMUsI, COJIU.
8. DKBHUBaJICHTHasl Macca. DKBUBAJIEHTHBIH 00beM. COOTHOILIEHHE MEXTy MOJISIPHOW MaccoH,
HKBHUBAJIEHTOM U YKBHUBAJIEHTHON MaccOl BEIIECTBA.
9. Meroab! onpeneneHus SKBUBAJIEHTa 3JIEMEHTA: METOJ NIPSAMOr0 ONPEIENICHUs, METOA KOC-
BEHHOTO OIpeIeJIeHMs], METO]l BEITECHEHUS.
1. Xumnueckuil A3bIk. XMMHUYeCKass HOMEHKIAaTypa. XUMHUYecKas TEPMUHOIOTHsL. XUMHUYe-
CKasg CMMBOJIMKA. XMMHUUYECKUH 3HAK, XUMudeckass ¢opmyina (mpocTeiinasi, MOJEKyJIsapHas,
CTPYKTYpHasi, CTEpEOXMMHUYECKas), XUMHUUECKOe ypaBHEeHHe. PacueTsl Mo XuMHUECKuM ¢op-
MyJiaM ¥ XUMUYECKUM YpPaBHEHUSIM.
2. Knaccuduxanus HeopraHuueckux coennHeHnid. Knaccudukanus npocTsix BemecTs. Me-
Tasuibl. HemeTaibl.
3. Knaccudukamus cioXHbIX BEIIECTB IO cocTaBy. buHapHble coeJMHEHUsA. DIEKTPOOTPH-
aTeNbHOCTh. BaneHTHocTh. BaneHTHble BO3MOXHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB.
Crenenp okucieHus. 3apsa noHa. Homenknarypa OMHapHbIX coeuHeHH. TpexaneMeHTHbIe
coeuHeHUs. [ MAPOKCUABI U CONH.
4. Knaccudpukanus CIOKHBIX COCIMHEHUH MO (PYHKUMOHAIBHBIM Hpu3HakaM. OKCHABI CO-
neoOpasymoiure U Hecoseodpasytouire. OKcHubl KUCIOTHBIE, OCHOBHBIE U amdoTepHbie. Ho-
MeHKIaTypa okcuoB. [lonyuenne. CBoiicTBa.
5. OcnoBanus. OgHO- 1 MHOTOKHCIIOTHBIE ocHOBaHUs. Lllenoun. HoMeHkiaTypa ocHOBaHUI.
[Tomryuenue. CoiicTBa. UHaUKaTOpHI.
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6. Kucnotel. beckucnopoanbsie u kucinopoacoaepxaimue. OTHO- © MHOTOOCHOBHBIE KHCIIO-
Tel. HoMenknarypa kucnot. Ilomydenne. CBolicTBa KOHLEHTPUPOBAHHBIX M pa30aBIEHHBIX
KHUCJIOT.

7. Comu. Cpennue, kucible, ocHoBHbIC. [lonyuenue. CBolictBa. Homenkiarypa cosneit. Ka-
YECTBEHHBIE PEAKIIMY HA KATHOHBI M AHHOHBI.

8. FCHCTI/I‘-ICCKI/Ie pHI[LI MECTAJIJIOB U HCMCTAJIJIOB. FGHGTI/ILIGCKB,SI CBs3b MC)KI[y HpOCTBIMI/I
BEIIIECTBAMHM M KJIaCCaMH HEOPTaHUYECKUX COCITMHCHHM.

Bonpocwt pazoena: «Ilepuoduueckuil 3aKkoH KaKk 0CHO8A XUMUYECKOU CUCHEMAMUKU.
Cospemennivle npedcmagienus 0 NEPUOOUYHOCHU CEOTICHIE IIEMEHMO08)

1. OtkpeiTie niepuognyeckoro 3akona I, M. MenneneeBbim. [IpuHIMI TOCTPOEHUST €CTECTBEHHOM

cucreMsl a1eMeHToB. Mcnonb3oBanue J[. M. MeHieneeBbIM METOAA UHTEPIIONISALNM [T UCITPABIIC-

HHS aTOMHBIX MacC U NpeJCKa3aHHsi CBOMCTB €Ille HEe OTKPBITBIX AJIEMEHTOB. DKCIEPUMEHTAILHOE

MIOATBEPKICHUE TEOPETUUECKUX Tpeackasanuid [, 1. Menneneesa.

1. Bompocsl, ocTaBlIeHHbIE MEPUOMUESCKUM 3aKOHOM U TIEPUOIMIECKOI CHCTEMOM, X pa3pellieHue ¢

TO3MILIMIA MPEJICTABICHNI O CTpoeHHH aTtoMoB. CoBpeMeHHasi (hOPMYITMPOBKA TMEPHOIITYECKOTO 3a-

KOHA.

2. Tlepuoamyeckasi cucteMa Kak €CTECTBEHHAsl CHCTEMa dIEMEHTOB. JTMHHAs 1 KOpPOTKast (POpMBI

nepuoanuecKix Tabmmuil. [leproapl, rpymmbL, HOATPYTIIBL.

3. ®dusnueckas OCHOBA TEPHOANYECKOro 3akoHa. CBs3b TIONOKEHHS 3JIEMEHTa B IEPUOMUESCKON

CHCTEME C AIIEKTPOHHBIM CTpOeHUEM ero aroma. OcOOEHHOCTH ANIEKTPOHHBIX KOH(UTYpaImii aToOMOB

3JIEMEHTOB IJIaBHBIX ¥ MIOOOYHBIX MOATPYIIIL. DJIEMEHTHI S-, P-, d- U f- cemelicTs.

4. CBs3b CBOICTB AJIEMEHTOB C MX IOJIOKEHHEM B TEPUOIMUECKON cucteme. MI3MeHeHre BelnninH

paxuycoB, SHEPIUi MOHM3AIMH, CPOJCTBA K JIEKTPOHY M 3JIEKTPOOTPULIATEIbBHOCTU aTOMOB dJie-

MEHTOB C POCTOM 3apsIJIOB UX SJED.

5. IleproaMyHOCTh W3MEHEHUS CBOWCTB JIEMEHTOB KAK MPOSBICHUE NEPUOANYHOCTH W3MEHEHUs

ANEKTPOHHBIX KOH(UTryparuii aToMoB. D(H(HEKT MPOHUKHOBEHHUS AIIEKTPOHOB K SIPY, KaHHOCHM-

metpus, d- u f- okarue.

PACYETHBIE 3AJAYHN
Tlepuoouueckuti 3axon u nepuooudeckas cucmema /[.1. Menoeneesa. Cmpoenue amoma

1. HanwmmuTte 35meKTpoHHbIE KOHMDUTYpalmu ciemyronmx snementos: N, Si, Fe Kr, Te, W.

CKOJTbKO HECTIApEHHBIX AJIEKTPOHOB COJIEpKaT HeBO30Y K IeHHbIe aToMBIB, S, AS,Cr?

2. Kakue sneMeHTbl MOTYT MPOSIBIISAITh KaK METAJUITMYECKHE, TaK U HEMETaJUTMUecKue CBocTBa?
[IpuBenrTe HE MEHEE TPEX MPUMEPOB.

3. Kak u3MeHsItoTCsS HeMEeTaLTMUECKUe CBOMCTBA JIEMEHTOB B MEPHOIaX MEPHOINUECKON CHCTe-
Mb1? [lpuBenuTe KOHKPETHBIE MPUMEPH COSITMHEHUIN 3JI€MEHTOB, TOJTBEPXKIAIONINE ITH
CBOMCTBA.

4. B aToMe Kakoro »jeMeHTa - JIMTHUS WIM LEe3Usl - CBA3b BAJICHTHOI'O 3JIEKTPOHA C SIAPOM

cuiibHee? OObACHUTE, TOYEMY.

[Touemy B TpyIIIBI JAHTAHOUIOB U AKTHHOUJIOB BXOUT TI0 14 371eMEHTOB?

6. Kaxkwue ooOrue coiicTBa umeroT aneMenThl MN u Cl, Haxoasiuecst B 0JjHO# rpyrire mepro-

JIMYECKON CHUCTEMBI?

Kaxos cocras snep nzorornos °0 u 'O , *He n *He?

8. Uzoton ?°Po, mamyuarommii 0-4acTHITEI, HCTIONE3YETCS B CMECH C OEpHILTHEM B HEHTPOHHBIX

UCTOYHUKAX. Yepes3 Kakoe BpeMsi MHTEHCHBHOCTh TAKMX MCTOUYHUKOB YMEHBIIHTCS B 32 paza?

Tepuoz momypacrana 21°Po pasen 138 mrsm.

TEMbBI PE®@EPATOB
Ban-nep-BaanbcoBsl B3auMoAeHCTBUS
Bonopoanas cBs3b
Komruiekcuble coequaeHus. MlcTopust OTKPBITHS.
Kunarpats
Kpucrannnueckoe cocTosiHIE BELIeCTBA

=

ol

~

asrwONE
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6 beprommuasr
7. JanbTOHUIBI
8 PaanoakTuBHBIN pacnaj BEIIECTB

9. KommnekcHeie coennHenus. buonornueckas poib.

10. TpancypaHOBBIEC 3JIEMEHTHI

11.  3naueHue IEKTPOJUTHUECKON AUCCOLUALIMU JIISl )KUBBIX CUCTEM.
12. Dnektponu3. VIcTopust OTKPBITHS

KOMILJIEKT 3AJIJAHUHM J1JISI CAMOCTOSITEJIBHOM PABOTBDI
CamocmosmenvHas paboma
«OcHogHbie 3aKOHbL AMOMHO-MONEKYAAPHO20 VUEHUL)
Bapuant Ne 1
3anaya 1.
CdopmynupyiiTe 3aKOH MOCTOSHCTBA COCTABA U PEIIUTE 33/1a4y:
coenuHenue coaepxkut 54.50% yrinepona, 36.34% xucnopona u BoAOpOA. ITO COCAMHEHUE
Maccoit 0.39 r ipu 27 °C u gaBnenun 1.013% 102 ITa umeer 06bem 220 mut. Haiiure MOJIEKY-
JSIpHYIO (POpMyITy COeTUHEHHUS.
3anava 2.
Onpenenure Maccy MeTasla, BCTYIHUBIIETO B PEAKLIUIO C KUCIOTOM, €CIIU MPU 3TOM BbIIEIN-
nock 260 mi (H.y.) BogopoJa. DKBUBaJIEHTHas Macca MeTaia 9 r/MoJb.
3anaya 3.
Brruncnute Maccy MOJEKYJIbI a30Ta M IMOKCUAA a30Ta.
Camocmosmenvhas paboma
«Homenxnamypa u knaccughuxayus XumMuyeckux coeOuHeHuti»
Bapuanm 1
3adanue 1.
Ha3zoBute coenunenus:
NaH2SbO4
KH2P207
Al(OH)2NO3
CaCrOq
K3AsO4
K202
K2[Pt(OH)sCl]
MgsN2
NOF
0. UO2(NO3)2
3adanue 2.
[TpuBenute GopMyIIbl CIEAYIOIINX COEAUHEHUM:
TerpaGopat kanus
I'mnoxnoput kamus
MeTaapceHUT Kanblus
JIByXpomoOBasi KHCIIOTa
Huruapodocdar-uon
MasnranaT-uoH
docdut kamus
Tuocynbdar kanus
TuokapOoHat Kamust
0.  BombsdpamoBas KucioTa.

BOo~NoOhwWDE

HBOoo~NoOhwdE

NPUMEPHBINA MEPEYEHB BOITPOCOB K DK3AMEHY
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1. IIpeamer u 3amaun xumuu. [lonsitue o matepuun. CBolicTBa Matepuu. BemiecTtBo u mnoe.
DOnemeHTapHbie acTuilbl. OCHOBHBIE (DOPMBI ABMKCHUS MaTepuu. XuMudeckas Gopma 1BU-
eHus marepun. Crnenuduka XuMHUIeCKoi GOpMbl ABMKEHUS] MaTEPHH.

2. ATomHO-MoOJeKysipHOE yueHue. Pabotsr M.B. JlomoHOCOBa.

3. CrexuoMeTpru4ecKue 3aKOHbl XUMHH: 3aKOH COXPAHEHUsI MacChl U SHEPIUM BEILECTB, 3HA-
YeHUE ero B XUMHUH; 3aKOH mocTosiHcTBa coctaBa (K. IIpycT), OepTommuasl U 1adbTOHHIBL,
3aKOH KpaTHbIX oTHomeHu# (JIk. /lanbToH); 3akOH ABOraJipo M CIEICTBUS U3 HEro; 3aKOH
o6bemubix otHomeHul (K. ['eit-JItoccak); skBuBaneHT, 3akoH S3kBuBaNieHTOB (M. Puxrep).

4. OCHOBHBIE BEJIUYHMHBI, TPUMEHSIEMbIE B XUMHUH: aTOMHBIE U MOJIEKYJISIPHBIE MAaCChl, YHCIIO
ABorajipo, 1 a.e.M. (aToMHasi €AMHUIIA MACChl), Macca aTOMa U MOJIEKYJIbl; KOJIMYECTBO BEIllE-
CTBa, MOJb — €JUHULIA M3MEPEHMs KOJIMYECTBA BELIECTBA; MOJISIPHAs Macca, ONpEACIICHHE
MOJISIPHOM MacChl BEIIECTBA, MOJISIPHBI 00BbEM T'a3000pa3HBIX BEIIECTB.

5. XuMuueckuil s3bIK. XMMUYECKass HOMEHKJIATypa. XUMHUYECKasi TEPMUHOJIOTUSA. XUMUYe-
CKas CMMBOJIMKA. XMMHUYECKUW 3HAK, XUMHUYeckas ¢opmyna (TpocTeiias, MOJIEKyJIsIpHasi,
CTPYKTypHas, CTEPEOXUMUYECKasi), XUMUYecKoe ypaBHeHHe. PacueTsl mo xuMuyeckum ¢Gop-
MyJIaM U XUMUYECKUM YPAaBHEHUSIM.

6. OCHOBHbIE MOHATUS XMMHU: aTOM, aTOMHBIE YaCTHUIIbI (ATOMHBIN pajuKall, aTOMHBIA HOH,
ATOMHBIN MOH-paJuKai), MOJIEKYJIa, MOJEKYJISIPHbIE YaCTULIbI (MOJEKYJSPHBIA paguKal, MO-
JIEKYJIAPHBIA MOH, MOJIEKYJISIPHBIA MOH-paJIMKall) XUMHUYECKHH AJIeMEHT, (POpMBI ero cyiie-
CTBOBaHMsI: CBOOOJIHBIE aTOMBI, IIPOCTHIE U CJIOKHBIE BELLIECTBA.

7. Knaccudukanus npocTsix BemecTB. Merasuibl. Hemeransl.

8. Kimaccudukanus cloKHBIX BEIIECTB IO COCTaBy. bUHApHBIC COeqUHEHMsI. DIEKTPOOTPHIIA-
TEJIbHOCTh. BanieHTHOCTh. BaneHTHbIE BO3MOXHOCTH aTOMOB XMMHUYECKHX 3J1eMEeHTOB. Cte-
neHb oKucieHus. 3apsa nona. HomeHknarypa OMHapHBIX coelMHEHUH. TpexaieMeHTHbIE CO-
eauHeHus. [ uapokcuapl U conu.

9. Kimaccudukarust C0KHBIX COSAMHEHUH M0 (PyHKIIMOHAIBHBIM IPU3HAKAM.

10. Okcunsl coneoOpa3zyromue u HecoieoOpasyromue. OKCHIIbI KUCIOTHBIE, OCHOBHBIE U aM-
¢dorepubie. Homenkinatypa okcunoB. [lonyuenue. CBolicTBa.

11. OcnoBanust. O1HO- U MHOTOKHCIIOTHBIE ocHOBaHu4. Lllenoun. Homenknarypa ocHOBaHUA.
[Toryuenue. CoiicTBa. UHaUKaTOpPHI.

12. Kucnotsl. beckucnoponnsle u kuciopoacoaepxamue. OnHO- 1 MHOTOOCHOBHBIE KHCIIO-
Tel. Homenknarypa kucnot. [lonydyenne. CBoiicTBa KOHLEHTPUPOBAHHBIX U Pa30aBIE€HHBIX
KHCJIIOT.

13. Conu. Cpennue, kucnsle, ocHoBHbIE. [lomyuenue. CoiictBa. Homenknarypa coneit. Ka-
YECTBEHHBIE PEAKIIMU HA KATUOHBI U AHHOHBI.

14. I'eneTnueckue psabl METAIJIOB U HeMeTasioB. ['eHeTHueckas CBSI3b MEXIy MPOCTHIMU
BEILECTBAMU M KJIACCAMH HEOPTaHUYECKUX COECTMHEHUM.

15. OtkpeiTue nepuoanueckoro 3akona J[.M. MeHaeneeBbIM. DTallbl OTKPBITUS TIEPHOIUYEC-
ckoro 3akoHa. [leproanueckuii 3akoH. @U3NYECKU CMBICT aTOMHOTO HOMEpa, HOMepa Tpy1-
nbl, HoMepa nepuoga. CoBpemeHHast pOpMyIHMPOBKA NEPUOANUECKOTO 3aKOHA. 3HAUEHUE I1e-
PUOIMYECKOTO 3aKOHA U IEPUOJIUYECKON CUCTEMBI.

16. Knaccuduxamus xumudeckux peakiuil. [IpusHaky kinaccu@ukanuyu XMUMUYECKUX peak-
UH.

17.  OKHCIHTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. Kiaccupukanus  OKUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuil. OKHUCIEHNE U BOCCTAHOBJIEHHUE, OKUCIUTENIb U BOCCTAaHOBH-
Tenb. OCHOBHBIE OKUCIIUTENHN M BoccTaHOBUTENU. [IpaBuia coctaBieHusl ypaBHEHUN OKUCIIH-
TEIHHO-BOCCTAHOBUTENBHBIX peakiuii. MeTOobl AIEKTPOHHOTO M MOHHO-3JIEKTPOHHOTO 0a-
naHca. Posb cpenibl B IPOTEKaHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

18. Obpa3oBanue cnokHbIX dacTull. [Ipupoga xumudeckoit csizu. Momnekynbl. Buabl xumu-
YECKOU CBSI3U. DIEKTPOOTPULIATETLHOCTb.
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19. KoBanenTtHas cBsi3b. [JoHOpHO-aKIENITOPHBIA MEXaHU3M O0pa30BaHUs KOBAJICHTHOU CBsI-
3u. HachlmaeMocTh W HarpaBle€HHOCTh KOBAJIECHTHOU cBsi3u. Popma monekyin. ['mGpuausa-
1. 6- ¥ - cBA3U. llosspHas u HenossipHast KOBaJICHTHAs! CBS3b.
20. UonHas cBs3b. Bogopoanas cBa3p. Merayuimueckasi CBI3b. MeXMOJIEKYIJISIPHOE B3aUMO-
JercTBre. XUMHUYECKasi CBA3b U BaJICHTHOCTb.
21. Boga. CoctaB U 3J€KTPOHHOE CTPOEHHUE MOJIEKYJIbI BOJbL. [losspHOCTH MONEKyJbl. Puzn-
YECKHE CBOMCTBA BOJbI. AHOMAINU (PU3NUYECKUX CBOWCTB BOJBI. Bosa — yHUBEpCaIbHBIN pac-
TBOpUTENb. XUMUYECKUE CBOMCTBA BOABI. Poib BoJbl B OMonornueckux npoueccax. Pactso-
pbl. O011as XapaKTEepUCTUKA PACTBOPOB.
22. Crioco0bl BBIpaKEHUsI cocTaBa pacTBopoB. KoHIleHTpamusi pacTBOpoB. MaccoBasi J0is
PacTBOPEHHOI'0 BEUIECTBA B IpOLIEHTaX. MosipHasi 1 HOpMaJlbHasi KOHLEHTpauus. Pacuerst
JUIsL TIPUTOTOBJIEHUSI pacTBOPOB Pa3IMYHON KOHIEHTpaluu. MeToauka IpUroTOBIEHUS pac-
TBOPOB Pa3HOM KOHIIEHTpauuu. llepexon oT 0THOrO KOJIMYECTBEHHOI'O BBIPAKEHHUS COCTABA
pacTBopa K Apyromy.
23. DAEKTPOJIUTHI U HEAIEKTPOIUTHI. OCHOBHBIE MOJOKEHUS IEKTPOIUTHUECKON aucconua-
uu. MexaHu3M JUCCOLMALUU 3JIEKTPOJIUTOB € PA3IM4YHbIM TUIIOM XUMUYecKo cBsizu. Cre-
MeHb YNIEKTPOIUTHUECKOH nucconuanuu. CuabHbIe U cladble EKTPOIUTHI.
23. KucioTsl, OCHOBaHHUS, COJIM B CBETE€ TEOPUH UIEKTPOJIIUTUUECKON aucconranuu. CTyrneH-
yaras auccoruaius. OCHOBHBIN U KUCIOTHBINA TUIIBI JUCCOLMALUU TUAPOKCUIOB. AMboTep-
HBIE THJIPOKCHU/IBI.
24. I'maponu3 coneil. Paznuunble ciaydau rufpoiusa coneil. Peakuus cpenpl B BOJHBIX pac-
TBOpax coseid. OOpaTHUMBI U HEOOPaTUMBIA THUAPOIHM3BI coyieil. CTynmeH4aThlid THAPOIIH3.
@akTOophl, CMEIAIIINE paBHOBecHE ruiposin3a. COBMECTHBIA THIPOJIA3 COJIEU PA3HBIX TH-
noB. Ponb ruaponusa B XMMUYECKMX M OMOJIOIMUYECKUX Mmpolieccax. Peaknuu B pacTBopax
3MEKTPONUTOB. Peakiyu HOHHOrO oOMeHa. Y CIoBHUS NMPOTEKaHUs peakiuii 0OMeHa B pPacTBO-
pax 10 KOHLA.
25. 'anibBaHUYECKUI 3EMEHT. DNEKTPOJIHbIE OTEHIHANIBI. Pl CTAHAAPTHBIX 3JEKTPOIHBIX
noreHuanoB. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MOTEHIMANbl. Hanpasienune u riayOnHa
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKILIMM. DONEeKTponn3  KaKk  OKHUCIHUTEIbHO-
BOCCTaHOBUTENbHBIN npolecc. KonnuecTBeHHbIE COOTHOLIEHUS NpH 3ekTponuse. [Ipumene-
HUE DJIEKTPOIN3a. XMMUUYECKNE UCTOYHUKHU TOKA.
26. Koppo3us MeTayuioB. DIeKTpOXUMHUECKas KOppo3us. 3aluTa OT KOPPO3HH

7 MEPEYEHb THO®OPMAIIMOHHBIX TEXHOJIOT' U, UCIOJIb3YEMbBIX

B NPOIECCE OBYYEHUA

NupopmanuoHHbIe TeXHOJIOTMH— 00yUYE€HUE B JIEKTPOHHOM 00pa30BaTesIbHOM cpe-
JIe C 1IeJIbI0 pacIIMpeHust JoCTyna K 00pa3oBaTeIbHBIM pecypcaM, YBEJIIMYEHHUs] KOHTAaKTHOTO
B3aMMOJEMCTBHS C MpENoAaBaTesieM, OCTPOCHN UHINBHUIYAIbHBIX TPACKTOPUM MOATOTOB-
KU, 0OBEKTUBHOTO KOHTPOJISI U MOHUTOPUHTA 3HAHUN CTYJIEHTOB.

B oOpa3oBartensHOM mpoliecce Mo JUCHUILIMHE HCIOIb3YIOTCS Cleayromue HH)Oop-
MaI[MOHHBIE TEXHOJOTHH, SIBISIOLIMECS KOMIIOHEHTaMHU OJEKTPOHHOW WH(GOPMaIlMOHHO-
oOpa3oBatensHOMU cpeab! BITIY:

e Odunmanpuslit caiit BITIY;

e Cucrema snexktpoHHoro ooyuenuss ®I'bOY BO «bITIY »;

e (Cucrema TeCTHUpOBaHMs Ha OCHOBE €IMHOT0 noptaina «/HTepHeT-TecTHpOBaHUs B
cdepe 00pazoBaHUS WWW.i-exam.ru;

e Cucrema «AHTUILTarHaT.BY3»;

e DJIEKTPOHHBIE OUOIMOTEUHbIE CUCTEMBI;

e MynbTUMENUIHOE CONIPOBOXKIEHUE JIEKIIUH.

[ ]
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8 OCOBEHHOCTMHU U3YYEHUSA JUCHUIIJINHBI THBAJIMJAAMUA U JIMHAMMU C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMMU 310POBbS

[Tpu oOyueHuu auIl C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbs IPUMEHSIIOTCS aar-
TUBHBIE 00Pa30BaTEIbHBIE TEXHOJIOTUU B COOTBETCTBUH C YCIOBUSMH, U3JI0KECHHBIMH B pa3-
nene «Oco0eHHOCTH peanu3aliu 00pa30BaTeIbHONW MPOTrPaMMBbIIUIS MHBAIUIOB M JIMI[ C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 37J0POBbs» OCHOBHOH 00pa30BaTeNbHON MPOrpamMMbl (HcC-
M0JIb30BAHKE CIIEUATBHBIX YUEOHBIX MOCOOUN U TUAAKTHUECKUX MaTEPHUAJIOB, CIIEIUAIbHBIX
TEXHUYECKUX CPENICTB O0YUYCHHS KOJUICKTUBHOTO M WHIMBHYyaJbHOTO TOJIb30BAaHUS, MPEIO-
CTaBJICHUE YCIYT accUCTeHTa (IIOMOIIHMKA), OKa3bIBAIOIIETr0 O0yYaroIIUMCA HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb U T. I1.) ¢ Y4ETOM WHAMBHYaTbHBIX 0COOEHHOCTEH 00yYarOMIMXCsl.

s oOyuaromuxcst ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI ITPEIYyCMOTPEHBI
ciemyroue (opMbl OpraHU3aIUK MIEAArOTHYECKOT0 MPoIiecca U KOHTPOJIS 3HAHHIMA:

- UTst cTabOBUISIIMX:

obecrieunBaeTcst HHAUBUAYaIbHOE paBHOMEpPHOE ocBelieHne He meree 300 Jokc;

JUTSL BBITIOJTHEHHSI KOHTPOJIbHBIX 3aJlaHUil MPU HEOOXOIMMOCTH MPEIOCTABIISETCS YBe-
JIMYMBAIOLLIEE YCTPOMCTBO;

3aJjaHus U1 BBIIIOJIHEHUS, a TaK)Ke MHCTPYKIIUH O MOPSIIKE BHITOJIHEHUS KOHTPOJIbHBIX
3aJiaHuil OPOPMIISIFOTCS yBEeIMUSHHBIM IpudToM (pasmep 16-20);

- JUISI TIIyXHMX U CIa00CbIIIAIINX

o0ecrieynBaeTcsl HATMYUE 3BYKOYCHIIMBAIOIIECH anmapaTypbl KOJUIEKTUBHOTO ITOJIb30Ba-
HUS, P HEOOXOJMMOCTH 00YyYaroIIUMCs MPEJOCTaBIsAETCs 3BYKOYCHIIMBAIOIIAs alaparypa
WH/IMBUYaIBHOTO TTOJIb30BAHMS;

- JUIA JIUI] C TSDKENBIMU HapyIICHUSAMU PEuH, TIIyXHX, cIa0OCIbIIIaUX BCe KOHTPOIIb-
HBIC 33/IaHUS 110 JKEITaHUIO MOTYT IIPOBOAMTHCS B MUCBMEHHOH opme.

OcHoBHOM (QopMOIi OpraHu3aluy MeJarorundyeckoro mporecca sSBiIseTcss MHTerpUpOBaH-
HOe OO0y4YeHHE WHBAJHUIOB, T.€. BCE OOydarolIMecs y4yarcs B CMEUIAHHBIX TPyIax, HMEIOT
BO3MO>XHOCTh TIOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMMU, JIeT4e aAaTUPYIOTCS B COLIUYME.

9 CIIUCOK JIMTEPATYPBI U UTHO®OPMALIMOHHBIX PECYPCOB
9.1 Jlutepatypa
OcHoBHas1 TuTEpaTypa
1. AxmeroB, H.C. Obmiast u Heopranndeckas xumus: yueOnuk / H.C. Axmeros. — 8-e usm.,
ucnp. — M. : Jlans, 2014. — 752 ¢. (10 5k3.).
2. I'muuaka, H. JI. O6mas xumus : [y4ue6.mocooue s By3os] / H. JI. I'munka ; mox pen. : A. W.
EpmaxkoBa. — 30-e u3n., ucnp. — M. : Unarerpan-Ilpecc, 2010. — 727 c. (6 3k3.).
3. I'munaka, H. JI.OOmas xumus : [ydye6.mocodbue] / H. JI. I'muuka. — M. : KHOPVYC,
2011. — 746 c. (8 2k3.).
4. Vraii, S1.A. O61mas u HeopraHudeckasi XuMus: y4eOHUK JUIsl CTy/I. By30B, 00y4aromuxcs Mo
HarnpaBJIeHuIo U crierl. «Xumus» / S.A. Yraid. — 4-e uzn., crep. — M. : Beicm. mik., 2004. —
526 c. (18 7k3.).
5. 3amaun U ynpaxkHeHus mo obmeil xumuu : yued.mocobue it crya. By3os / H. JI. ['munka;
nox pea. B. A. PabunoBuua, X. M. PyGunoit. - M. : Unterpan-Ilpecc, 2011. - 240 c. (16
9K3.).
JonmosiHuTEILHAS JIUTEPATYPaA
1. Apremenko, A.M. CnipaBounoe pykoBojcTBO o xumuu / A.M. Apremenko, 1.B. TukyHo-
Ba, B.A. ManeBanHbIi. — 2-¢ u37., iepepad. u jgorn. — M. : Beicn. mik., 2003. — 368 c¢. (27
9K3.).
2. I'munka, H.JI. 3agaun u ynpaxHeHus 1o oOuied Xumuu: yded. mocodue Juist CTyl. HEXUM.
creu. By30B / of pea. B.A. Pabunosuua, X.M. Pybunoii. — 26-e uzn., crepeotun. — JI. : Xu-
mus, 1988. — 272 c. (15 7k3.).
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3. Epwirun, J1.I1. MeTonuka pemieHust 3aa4 Mo XUMHH: y4e0. TocoOre Jyisl CTy/I. Tie]. HH-TOB
no 6uon. u xuM. crert. / JI.I1. Epbirun, E.A. IlIumkun. — M. : [Ipocemenue, 1989. — 173 c.
(15 2K3.).
4. 3aiines, O.C. HccrnenoBaTenbCKuid MPAKTUKYM O O0IIel XUMHUH: yueb. MocoOue ais CTy/I.
o crerl. «Xumus» / O.C. 3aiiues. — M. : U3n-Bo MI'Y, 1994. —480 c. (1 3k3.).
5.Knotbko, A.B. Xumust tBepaoro tena: yued. mocobue st CTyI., 00y4aromuxcs Mo CIel.
«Xumusa» / A.B. Knotsko, U.A. Tlpecnsikos, FO./1. TperbsikoB. — M. : Akanemus, 2006. — 301
c. (19 7k3.).
6. Koopaunarnmonnas xumusi: yue0. mocodue s crya. By30B / B.B. Ckonenko [u mp.]. — M. :
Axanemknura, 2007. — 487 c. (10 ak3.).
7. KopoBun, H.B. O6mas xumusi: yueOHuk s crya. By3oB / H.B. Koposun. — 10-e u3 ., ne-
pepad. — M. : Beici. mik., 2008. — 556 c. (5 3k3.).
8. JlmguH, P.A. Heopranuueckas xumusi B peakiusax: cnpaBouynuk / P.A. Jlunun, B.A. Mo-
nouko, JIJI. Auapeesa. — 2-e u3n., nepepad., gom. — M. : [Ipoca, 2007. — 637 c. (5 2k3.).
9. ®ponos, B.U. [Ipaktrkym 1o o01iel 1 HEOPraHUYECKONH XUMHUHU: yueO. TocoOue /I CTYI.
BY30B, 00yUalOMIMXCs 10 HAMPABICHUIO «MeTamnyprusy, « XuMU4ecKass TEXHOJIOTHs U Ouo-
texnoiorus» / B.. ®ponos, T.M. Kypoxtuna, 3.H. /IpimoBa ; mox pen. H.H. ITasnosa, B.H.
®ponosa. — 2-¢ u3., nepepad., gom. — M. : JIpoda, 2002. — 301 c. (30 3k3.).
10. Xayckpodt, K. CoBpemennsiii kypc obmeit xumun. B 2 1. / K. Xayckpodr, 3. Koncrebn ;
nox pen. B.I1. 3momanosa ; niep. ¢ annt. — M. : Mup, 2002. — (JIy4mmii 3apyOexxHbId y4ueo-
HUK). — T. 1. =539 c. (13 3k3.), T. 2 — 528 c. (14 3K3.).
9.2 ba3bl JaHHBIX U HHGOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI
1. Caiit o xumuu http://www.xumuk.ru
2. Karanor oOpa3oBartesbHbIX HHTEpHET-pecypcoB http://www.edu.ru
3. DnekTponHast bubnmoteka mo xumuu http://www.chem.msu.su/rus/elibrary/
4. Topran Hay4HOH 3JeKTpoHHOM Oubimoreku http://elibrary.ru/defaultx.asp
9.3 D1eKTPOHHO-0MOIHOTEYHbIE PECYPChI
1. TMonmpen (0630p CMMN). - Pesxxum nocryna: https://polpred.com/news
2. OBC «tOpaiit» https://urait.ru
Dnexmponnsvie ycypHavl
KypHan HeopraHudecko XUMHH
- https://sciencejournals.ru/journal/nergkhim/

— ©XKEMECSIYHOE MEPUOANYECKOE M3/laHne, KOTOpoe BBIXOAUT ¢ 1956 roga. Temaruka
JKypHaJa: CHHTE3 U CBOICTBa HEOPraHUYECKUX COETMHEHUI, KOOPIMHAIIMOHHbIE COEAMHEHNUS,
BBICOKOTEMIIEpATypHbIE CBEPXIPOBOJAHUKH, (UIMKOXMMHUECKUN aHaIn3 HEOPraHUYECKUX
cUCTeM, (pU3MYECKHe METOJbl HMCCIENOBaHUS M (U3NYecKas XUMHs pacTBOpoB. PerymispHo
MOSIBJISIFOTCSL TeMaTUYeCKrue 0030phI, PEIIEH3UU Ha KHUTH M COOOIIEHUS 0 KOH(EPEHIHUAX.
[TonHOTEKCTOBAsE 3NEKTPOHHAsL BEpCUsl JOCTYIHA IO MOJMHUCKE ¢ caliTa HAyYHOW 3JIEKTPOH-
Ho# 6ubimoreku http://elibrary.ru

Kypuan obmeit xumun http://genchem.ru/ — sto kpynHeimmii xypHaa B 00JacTH
Hay4qHOH xumuu. [IpeanecTBeHHUKOM 3TOr0 JKypHaa ObUT IEPBbI POCCUMCKUI XUMUYECKUN
KypHan «KypHall pycCKOro XMMHUYECKOTo OOIeCTBay, OCHOBaHHBIN B 1869 as ocBeleHus
Bcex mpoOjeM B obiacTu XuMHH. B HacTosiiiee Bpemst KypHajl OPUEHTHPYETCS Ha MEX]IUC-
IUIUIMHApHBIE 00JacTH XUMHH (METaIJIOOPraHUYeCKHe COEAMHEHUs, OpraHHMYecKHue COeIu-
HEHUSI METaJNIONI0B, OPTaHUYECKHE U HEOPTraHNYEeCKHe KOMIUIEKChI, MEXaHOXHUMHUS, HAHOXH-
MUS | T. J1.), HOBBIE JOCTWKEHUS U JOJITOCPOUHBIE PE3YIbTaThl B KXKI0H obOmactu. B sxypHa-
Jie myOIUKYIOTCS 0030PbI, TEKYIIHE HAyYHBbIE CTaThH, MUChMa K PEAAKTOPY, AUCKYCCHOHHBIE
CTaTbhH, 0030pbI KHUT, COOOIIEHUS U JOKIJIAbl O Hay4HbIX KOHpepeHuusax. ConepkaHus U aH-
HOTAI[MKM CTAaTell PYCCKOW BEpCHU XypHajla MOXKHO TocMOTpeTh Ha caiite http://elibrary.ru.
[TonHOTEKCTOBBIE BEPCHUH CTAaTEN JOCTYIHBI HA CAaUTE MO MOIMCKE.

Yenexu xumun https://www.uspkhim.ru/ - caiit xxypnana Poccuiickoii Akanemun Hayk
UMeeT HaUBBICIIHA UMITAKT-(haKTOP CPEIH POCCHHUCKUX HAYIHBIX KYPHAIOB IO XUMHUHU
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Xumus u xu3ab - XXI Bek https://www.hij.ru/ exemecsdHbIi HaydHO-TTOMYJISPHBII
JKYPHAJL

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
JUis npoBeneHMsI 3aHATHM JIEKLIMOHHOTO THUIA, TPYNIOBBIX M HWHIUBUAYAJIBHBIX
KOHCYJbTAIlMi, TEKYIIEro KOHTPOJII M MPOMEXKYTOYHOW AaTTECTallMd HUCHOIb3YIOTCS
ayJUTOPUHU, OCHALIEHHbIE y4eOHOW MeOelblo, ayAUTOPHON JOCKOH, KOMIBIOTEpOM(pamMu) ¢
YCTQHOBJICHHBIM JIMLIEH3MOHHBIM CIICIUATU3UPOBAHHBIM IPOTPAMMHBIM  00€CIICUeHUEM,
KOMMYTaTOpoM [UIl BBIXOJAa B 3JIEKTPOHHO-OMOJIMOTEYHYI0 CHUCTEMY M 3IIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBarenbuyto  cpexy BITIY, MynbTUMETUIHBIME —NPOEKTOpaMH,
9KCHO3ULMOHHBIMU 9KpaHaMy, y4eOHO-HAIJIAJHBIMU ocoousIMu (Tabmuipl,
MyJbTUMEIMIHbIE Tpe3eHTanuu). s mpoBeneHus JaOOpaTOPHBIX 3aHATHH  TaKKe
UCTIOJIb3YEeTCS:
Ayn. 103 «A» Y4yeOHast 1abopaTopusi HEOPraHMYECKON XMMHUHU

e Cron nucbMeHHbIN 2-mecT. (12 mT.)

e Cryn (25 mr.)
Cron npenogasarens (1 mT.)
Cryn npenogasatens (1 mr.)
[Tromutp (1 mt.)
Cron mabopatopHslii (3 mT.)
Aynuropnas gocka (1 mr.)

e KoMIbIoTEp € YCTaHOBIICHHBIM JIMLEH3UOHHBIM CHEIHMAIH3UPOBAHHBIM IPOTPaMM-
HBIM oOecrieueHreM (2 ImiT.)

e [Ipunrep «Samsung» (1 mt.)

e 8 - noproBeiii kKoMmyTaTop D-LinkK s BbIxo/a B 3JIEKTPOHHO-OMOIHOTEYHYIO CHCTE-
My U 3JEKTPOHHYIO HH(OpMAIIMOHHO-00pazoBaTenbHyto cpexy BI'TIY (1 mT.)

e Mynsrumenuitasiii mpoekrop SHARP -10 X(1 mT.)

e DKCIO3ULMOHHBIN 3KpaH (HaBecHOM) (1 wT.)

e CymminbpHBIN mKad

e Becsl EK-410 (Texnuueckue)
Xumuyeckas nocyjaa

o IlltatuBsl A5 NpoOUPOK, HarpeBaTeIbHbIE MPUOOPHI, TabopaTopHas nmocyaa

e XWMHYECKHE PEaKTUBHI IO TEMATHKE JTA00OPATOPHBIX paboT

VY4eOHO-HarIAHbIEe TOCOOUS - CJIaiiibl, TAOIUIBI, MYJIbTUMEINIHbIE IPE3CHTALUHU IO
mucruiuiiae «OCHOBEI OOIIEH XUMUI)

CamocrodrenbHas paboTa CTYJICHTOB OPraHU3yeTCs B ayJAUTOPUSAX OCHAIIEHHBIX KOM-
IBIOTEPHON TEXHUKOW C BBIXOJOM B JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEIy
By3a, B CIELHATU3UPOBAHHBIX JJAOOPATOPHUAX MO JUCLUIUIMHE, a TaKXkKe B 3ajlaX JI0CTyna B
nokanbHyto ceTh BI'TIY, B 1abopaTopuu ncuxoyoro-neJarornueckux Ucciaea0BaHui u ap.

JIMneH3nOHHOE MTPOrpaMMHOE OOecrieueHre: onepanoHHbIe CUCTEMbI ceMeiicTBa
Windows, Linux; opucusie nporpammel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u 1.1.

Paspabotuuk: Eroposa 1.B., 10KkTOp XUMHYECKUX HayK, podeccop Kadeapbl XUMHH.
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11 IUCT U3SMEHEHU U JONOJTHEHU
Yr1Bepxkaenue uzmeHeHuii u nonojHenuit B PIIJL nias peanusamum B 2020/2021 yu.

I.

PIIJ] o6cyxknena u ogoOpeHa s peanusarnuu B 2020/2021 yu. r. Ha 3acepanuu kade-
pbl xumuu (npotokod Ne 9 ot «11» urons 2020 r.). B PIIl BHeceHb! cienyroniye N3MeHEHus

U JOIIOJITHCHMUA

B pabouyto nmporpaMmy BHECEHBI CIICIYIOIINE U3MEHEHUS U JOMOTHEHUS:

Ne usmenenus: 1
No cTpaHHIIBI ¢ ©BMEHEHUEM: TUTYJIbHBIN
JIUCT

Hckmrounts: MUHUCTEPCTBO HAYKU 1
BBICIIIEI'O OBPA3OBAHUS POCCUM-
CKOU ®EJIEPALIMU

Brximrounts: MUHUCTEPCTBO ITPOCBE-
LIIEHWS POCCHUIICKOU ®EJEPALINN

YrBepxnenue usmenenuii B PIIJ1 nas peanuzanuu B 2021/2022 yu. r.

PII/I mepecmoTpeHa, obcyxaeHa U ogodpena s peanuszauuu B 2021/2022 yyeOHom
rofy Ha 3acefanuu kKadenpsl xumud (potokos Ne 7 ot 14 anpens 2021 r.).

B paGouyto nmporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne usmenenus: 2
Ne crpanuip! ¢ uamenenuem: 65

HckmrounTh:

Bxmrounts:

B nynkr 9.3:
OBbC «IOpaiit» https://urait.ru/

PII/] mepecmoTpeHa, obcyxaeHa U ogodpeHa mis peanuszanuu B 2021/2022 yyeOHom
roJy Ha 3acefaHuu kageapel xumuu (mporokost Ne 4 ot 29 nexkadbps 2021 r.).
B pabouyto mporpaMMy BHECEHBI CIIEAYIONINE U3MEHEHUS U TOTIOTHEHHUS:

Ne usmenenus: 3
Ne crpanuisl ¢ n3mMeHeHneM: 66

HckmrounTh:

Bxmrounts:

B nynxkr 10:

Ayn. 118 «A». JIabopaTopusi ecTeCTBEHHO-
HAYYHOIi HATIPABJIEHHOCTH TeJaroruye-
cKkoro texnonapka «Kpanropuym-28» nm.
C.B. JlankuHa

» Jlocka l-anmemMeHTHas MenoBas MarHUTHAs
(1 mmr.)

+ Ilapra naGopatopHas ¢ HaACTPOHKOM U
BBIJIBIDKHBIM OJIOKOM (2 1IT.)

e [TucemeHHBI cTON (4 IT.)

» Crou MpUCTEHHBIN XUMU4ecKuit (3 mT.)

o Cron g npenonasaTens (yrioBoif) mpa-
BoCTOpOHHMH (1 mIT.)

o Cremnax KHUXHBIH, 12 sueek (1 mrT.)
 [lonka HaBecHas, Oexnast (1 mT.)

ITyd 80*80 (2 mmt.)

[Tyd 52*52 (2 wt.)
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o JluBan TpéxmecTHbli (1 mT.)

» Kpecno nnsa pykoBoautens JAUpeKT miroc
(1 mr.)

o Tymb0a ¢ MOWKOI HaKIaHOU JUIsl KyXOH-
Horo rapuurtypa (0enas) (2 mr.)

« Kyunep Silver Arrow 130 (1 mr.)

* HoytOyk (4 mirt.)

e M®YVY npunrep Brother DCP-L5500 (1
IIT.)

e Amnmapar Kunmna (2 mr.)

» Crepunuzarop ajs 1a60paTOPHOM MOCYIbI
BO3MyIIHBIN (1 mIT.)

 JlaGopaTopHOe 000PYIOBaHHE IO XUMUHU
(6 mT.)

e MarnutHas memanka (1 mr.)
 Iludposas maboparopus mo xumuu «Rele-
on» (6 mrT.)

» IMudposas nadoparopus 1o Gpusuke
«Releon» (6 mir.)

o [udposas naboparopust mo GMOIOTHI
«Releon» (6 mir.)

» VYuebGHo-uccienoBarenbckas sadoparopus
OMOCHTHAJIOB M HEHPOTEXHOJOTHH (6 IIIT.)

e VYyebOnas 1a00paTopusi TOUHBIX U3MEPEHUN
(6 mT.)

» Muxkpockon yueOHbli «9Bpuka» (6 mr.)

YT1Bep:kaenue uzmeneHuii u qonojHenui B PILL nus peanuzanum B 2022/2023 yu. r.
PIIJ] mepecmoTrpena, oOCcyxkaeHa U ofgoOpeHa mis peanmsanuu B 2022/2023 yyeOHOM
rojly Ha 3acefanuu kageapsl XuMuu (mpotokos Ne 8 ot 26 mas 2022 r.).
B pabouyro nmporpamMmy BHECEHBI CIIEIYIONNE U3MEHEHHS U JOTOTHEHUS:

No uzmenenusi: 4
Ne ctpanuisl ¢ u3MeHeHneM: 65

N3 myHkTa 9.3 UCKITIOYUTB:

B nyHKT 9.3 BKIIOUHTS:

1. Polpred.com O630p CMU/CripaBo4HuK
(http://polpred.com/news.)
2. OBC «JIanw» (http://e.lanbook.com)

1. Hayuynas  snekTpoHHass  OulOimoreka
eLIBRARY.RU
(https://elibrary.ru/defaultx.asp?)

PIT/I nepecmoTpeHa, obcyxeHa U onoOpeHa i peanusauuu B 2022/2023 yyeGHOM
roqy Ha 3acefanuu kageapsl xumuu (mpotokoi Ne 1 ot 14 centabps 2022 r.).
B paGouyto mporpaMMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne n3menenus: 5
Ne crpanuts! ¢ m3MeHeHneM: 64-65

B Pa3gen 9 BHeceHbl H3MEHEHUS B CIIMCOK JIMTEPATYphl, B 0a3bl JaHHBIX U HHPOPMALIMOHHO-
CIIPABOYHBIE CHCTEMBI, B AIEKTPOHHO-OMOINOTEYHbIE PECYPChl. YKa3aHbl CCbUIKH, 00eCIedn-
BAIOIIME JIOCTYHI OOYYaIOIIMMCS K 3JIEKTPOHHBIM Y4eOHBIM M3aHUSAM M 3JIEKTPOHHBIM 00pa-
3oBarenbHBIM pecypcam ¢ caiita DT'BOY BO «bI'TIY ».
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Yr1Bepkaenue uzmeHeHuii u nonojHenuit B PIIJL nis peanusamuu B 2023/2024 yu.

I.

PITJ] nmepecmoTrpena, oOCykaeHa u ogoOpeHa s peanusanuu B 2023/2024 yue6GHOM
rofly Ha 3acefanuu kKadeapsl xumun (mpotokos Ne 9 ot 28 urons 2023 r.).

YrBepxaenue udmeHeHuid u gonosHennid B PII/ aas peanusamum B 2024/2025

y4. T.

PIIJI mepecmoTpena, obcyxaeHa u ogobpena s peanusanuu B 2024/2025 yyebHOM
rofy Ha 3acefanuu kKageapsl xuMuu (mpotokos Ne 8 ot 30 mast 2024 1.).
B pabouyto nporpamMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS U JOMOTHEHUS:

No usmenenus: 6
Ne crpaHMIBI ¢ M3MEHEHHEM:
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UcknrounTs:

Bxiirounts:

B mynkT 10:

B nynkr 10:

Ayn. 118 «A». JIabopaTopusi ectecTBeHHOHAYYHOM
HANPaBJIEHHOCTH NeJarornyeckoro rexnonapka «Ksan-
Topuym» um. C.B. Jlankuna

Muxkpockon 6uonoruueckunii Mukpomen 1

Jlynel pyunbie

Hudposas nadboparopus no xumuu 1ig yaurenss STEM

Hudposas mabopatopusi M0 IKOJIOTUU AJIS peau3alun
CETH LIKOJIBHOIO AKOJIOrHYecKoro Mmonutopunra STEM

Pob6ororexunueckuii komruiekc HAYPOBO «YmHuas ten-
UL

Muxkpoaboparopust A1l XAMHUYECKOTO HKCIIEPUMEHTa

CTonuK noabeMHBbII

Habop peaktuBoB aiia [ A no xumuun

[TpuGop 115t MoTyyeHHs! ralouJ0ATKAHOB U CIIOXKHBIX
3pupoB

[Tuenka-Y/xum MUHH-3KCIIpecc JabopaTopus yueOHast

KIID xoMmIeKT-IpakTUKYM 3KOJIOTUYECKHUI

VY4ebHo-1a00paTOPHBIN KOMITJIEKC « XUMUS B IIKOJIE

Haxoneunuku

broperka 25 mi.

buonoruyeckas MUKposabopaTopus u T.J.
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https://www.ozon.ru/product/mikroskop-shkolnyy-biologicheskiy-evrika-s-uvelicheniem-1280h-s-dvoynoy-led-podsvetkoy-v-zhestkom-413875355/?advert=sVAcxUSHMEXb0BgraZaj1yPgFTTWZrgo6abcByc0sLz_ozi5Y5okAQBRGKKF9xOYL99mo2M780unFxZDJuVcAqCS4J5jrlL4vomr5FnS_JGrIFvAcygq2ywOs8q-_KqMmw5jzNwWwKsl6_6J3QkOnh1_znNX_oQYc7tozIgqcrPVBX455rGFNqaToeGTIzSpvW3ahNLgZpSw1GoDtfsQtJTyInhiA7M_QxEzHRSywdoj5rS-XfS51DaQISF1B-sUzaeq3njsGoIVs4-gSMSmgmzMFdikdWIPz6dNAkdctvXaRLO2FWlV8FkQnaRkbKGf506DxczJgU_GSclOncjSOg&avtc=1&avte=2&avts=1689551421&keywords=%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BC%D0%B5%D0%B4+%D1%8D%D0%B2%D1%80%D0%B8%D0%BA%D0%B0

