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1. KoHTpPOJIbHO-0LIEHOYHBIE CPeICTBA
1.1. Marepuajbl OlIEHOYHBIX CPEACTB /JIsi BXOAHOT0 KOHTPOJIA
BxoaHoe TecTUpOBaHUE MO JUCHUIJINHE

Xumus
Bapuant Ne 1

1. VYkaxure ps, cogepkaliuii TOJIbKO KUCIOTHBIE
okcumsl: A — NaxO, CaO, PbO,, SiO»;
b- P203, ZnO, BCO, CI‘203;
B — S0O3, P20Os, N2O3, CO2;
I' - K»0, CuO, CO, FeO.
Kako# psin conepxut iuib ampoTepHbIe
ruppokcusl: A — Sn(OH),, Ba(OH),, Fe(OH)3, NaOH;
b — KOH, Ca(OH),, Cu(OH),, RbOH;
B — Mg(OH),, Mn(OH),, LiOH, NH4OH;
I' — AI(OH)3, Zn(OH),, Cr(OH)3, Pb(OH)s.
3. VYxkaxure npaBuibHOe HazBanue coin FeOH(NO3),:
A — ruapokconurpart xenesa (II);
b — runpoxconutpar xenesa (II1);
B — nurunpoxconutpar xenesa (I11);
I' — nurunpoxconutpur xenesa (I11).
4. IlpuBenure npaBUIbHOE Ha3BaHMe BemecTBa HoSO3:
A — cepHHUCTas KHCIIOTA;
b — cepnas kucinora;
B — cepoBoopoiHas Kuciora;
I' — oxcup cepsl (1V).
5. VYkaxure MONEKYISIpHYIO popMyy ruapoopTodocdarta MarHus:
A — MgHPO3; b- Mg3(PO4)2; B- MgHPO4; I - Mg(HzPO4)2.

™

Bapuant Ne 2

1. KaKOﬁ pAA COACPIKUT JIMIITBb OCHOBHBIC OKCHU/IbI:
A — Mn20O7, CrOs, SOz, N2Os;



b — NaO, CuO, CrO, FeO;
B - SO;3, P»,0s, K70, Cuz0;
I' — ZnO, SnO, SiO», NO.
2. Vkaxwure psij, COIEpKalIUil TOIBKO OJTHOOCHOBHBIE KHCIIOTHI:
A - HF, HBr, HNO}, H3PO4;
b — HI, HNO,, HCIO4, CH3COOH;
B — H,COs3, H3PO3, H>SO4, HoCrO7;
I' — HPO;, H,S, HCIO, H»Si10:s.
3. VYxkaxure mpaBuibHOE HazBaHue coiau NaNO;:
A — HUATpaT HaTpus;
b — Hutpun Hatpus;
B — amup Hatpus;
I' — HuTpUT HATpUSL.
4. Ilpusenure npaBuibHOE Ha3BaHue BeuecTBa NaxHPO4:
A — rugpoxcodocdar HaTpus;
b — ruapodocdur Hatpus;
B — nurunpooprodocdat Hatpus;
I' — runpooptodocdar HaTpus.
5. YkaxuTe MOJEKYJISIPHYIO GOPMYITy CEPOBOJOPOTHON KUCIOTHI:
A — HxSOg; b — Ha2S; B —H2SO4; T —H2S,0s.

Bapuant Ne 3
1. Ykaxute psiz, coaepKauii JIuib aM(pOTepHbIe
okcunel: A — H,O, ALO3, NaxO, CaO;
b — P»0;3, K70, Cu0, SOz;
B — SnO, ZnO, BeO, Cr,0s;
I' - Li,O, CO,, NO», BaO.
2. Kaxo# psa comepKUT TOJIBKO KUCIOPOJICOEPKAIIUE KHCIOTHI:
A - HF, HzCI‘zO7,HC1, CH}COOH;
b- HC]O, H3PO3, HBI‘, HzSO4;
B — HI, HNO,, HC1O4, H,S;
I' — HNOs, HPO3, H,CO3, HMnOa.
3. [IpuBeaure npasuiibHOe Ha3BaHue conu Ba(HCO3),:
A — runpokapOoHaT Gapus;
b — ruapocunukar 6apus;
B — qurunpoxap6onar Gapws;
I' — quruapocunukar Gapus.
4. Vxkaxwute npaBuiibHOe HazBaHue BemiecTBa FeOHSOy4:
A — ruapocynbdart xenesa (I1I);
b — cynbdar ruaporcoxkenesa (II);
B — cynbdat rugpokcoxenesa (I1I);
I' — cynpdut runpokcoxenesa (I1I).

5. TlpuBenuTte MOJIEKYIAPHYIO (HOPMYITY a30TUCTOM KHUCIIOTHI:
A —HNO2; B—-HNO;3;; B-—NHs; I' = N20s.

Bapuant Ne 4
1. YkaxuTte psif, coepKamuii TOJIbKO KUCIOTHBIE

okcunapl: A — Na,O, Ca0O, PbO;, Si0O»;

b - SiOz, SOz, NzOs, C1207;

B — AlO3, ZnO, BeO, Cr203;

I' — Cl,0, CuO, MgO, H>0.

2. Kako¥ psifi COOEpKUT UMb IETOUH:

A —NaOH, KOH, RbOH,
LiOH;



b — CsOH, Al(OH)3, Mg(OH),, NH4OH;
B — Ba(OH),, Fe(OH)3, Ca(OH)>, Cu(OH)2;
I' — Zn(OH),, Cr(OH),, Pb(OH)4, FrOH.
3. Vkaxwure npaBuiibHOe Ha3BaHUe con Fex(SO4)s:
A — cynwsdur xenesa (I1);
b — cynbdun xenesa (111);
B — cynbar xenesa (II);
I' — cynbdart xenesa (III).
4. TlpuBenute npaBuibHOE Ha3BaHue BemecTBa (ZnOH)3PO4:
A — oprodocdar uuHKa;
b — Tpuruapokcodocdar nuHKa;
B — oprodocharrunpokconnnka;
I' — runpoopTodocdar ruHKa.
5. Ykaxxute MOJIEKYJSIpHYIO GOopMyITy THAPOCYIb(aTa Maruusi:

A —Mg(HSOs)2; b—Mg(HS),; B—MgHSO4; I' = Mg(HSO4)-.

Bapuanr Ne §

1. Kakoii psii COIEPKUT TOIBKO aM(OTEPHBIE
okcunsl: A — Cr203, PbO, SnO, Al,Os;
b - Zn0O, MgO, SO,, NO;
B — SO3, P2Os, N2Os, COg;
I' - K>O, MgO, SO3, Li;O.
2. Kaxko# psii cOnep>KUT JUIIh 0€CKUCIOPOTHBIE
xuciorer: A — HaS, HCL, HF, HI;
b — HBr, HNO3, HCIO, CH3COOH;
B — H>SO3, HCIO;,, HNO», H3POy;
I' — H,CO3, HMnO4, HC1O4, H,Si0s3.

3. Ykaxure MPaBUIIBHOE HAa3BaHHE conu
Cr(OH)2NOs: A — ruapokcoHHTpaT Xpoma
I);

b — ruapokconutpat xpoma (III);
B — murunpoxconutpar xpoma (III);
I' — nurunpoxconutpur xpoma (III).
4. TlpuBenute npaBuibHOE HazBaHue BerecTBa Zn(H2PO4)2:
A — ruapooptodocdaT HHKA;
b — murnapooprodocdaT nuHKa;
B — optodocdaTruapokconunka;
I' — oprodocdar nuaKa.
5. VYkaxure MOIEKYISIpHYIO (hOpMYITy KDEMHUEBOW KHCIOTHI:
A —H>SOs; b—-HCOs3; B—H)SO4; T — HSi10:3.

1.2. Marepuaabl OHEHOYHBIX CPEIACTB ISl TEKYLIEr0o KOHTPOJIA

HazBanwne TeMbl

CtpoeHue aTOMOB XUMHYECKHUX 3JIEMEHTOB U IIpUpoOAa
XAUMHUYECKOU CBSI3U

Pesynbprat 00yueHus

CocraBnsaTe xumuueckue GopMyJsibl COEAUHEHUHN B
COOTBETCTBHUH CO CTENEHBIO OKUCIICHUS] XUMUYECKHUX
3JIEMEHTOB, UCXO/ISl U3 BaJIEHTHOCTH U
AJIEKTPOOTPHULIATEILHOCTH




Bapuanr L.

1. B uem guszuueckuii cmulci HoMepa nepuooa.:

A) TTOKa3bIBa€T KOJIMYECTBO JIEKTPOHOB Ha BHEIIHEM SHEPreTUYECKOM YPOBHE;
b) noka3pIBaeT KOJIMYECTBO IHEPTETUUECKUX YPOBHE;

B) cooTBETCTBYET BaJIEHTHOCTH 3JIEMEHTA.

2. B nobounsie nodzpynnsi nepuoouyecKol CUCmemol 6X00m.:
A) XUMHUYECKHUE IIEMEHTHI MaJIbIX IEPUOJIOB;

b) xumudeckue 2eMeHThl OOJTBITNX

NEPHUO/IOB;

B) xumudeckue a1eMeHThl MaJIbIX U OOJBIINX MTEPUOJIOB.

3. AmomHuwlil paouyc ¢ yseaudenuem 3apsoa 10pa 6 2NaeHoll noozpynne.
A) yBenuuuBaercs;  b) ymeHsIaercs; B) He uzmensiercs.

4. DnemenmapHasn wacmuya a0pa amoma, Onpeoesouas e2o 3apso:
A) HeiitpoH;  bB) npoToH; B) snexTpom.

5. Kaxoe xapaxkmep c601icme 8bicuieco OKCUOa XUmMuueckozo snemenma Ne 16:
A) OCHOBHBIN; b) amdorepHsiii; B) KHCIIOTHBIH.

6. Yem paznuuaromes 10pa u30monos:
A) 4UCJIOM IPOTOHOB U YKCIIOM HEUTPOHOB;  b) unciioM npotoHoB; B) unciom
HEUTPOHOB.

7. Kakou snemenm nposensem naubonee spKo 8blpadcenHvle HeMemdariuiecKue
ceolcmea:
A) kucnopoa;  b)cepa;  B) cenen.

8. Kaxou snemenm nposensem naubonee apko 8blpadCeHHble MemaiiuiecKue
ceolicmea:

A) nuTuii; b) pyounmii; B) xanuii.

9. Aopo amoma cocmoum u3:

A) POTOHOB U 3JEKTPOHOB;  b) 3JMEKTPOHOB U HEUTPOHOB; B) neiitponoB u
MPOTOHOB.

10. Kax usmenaiomcs ceoucmea 31eMeHmos Hympu nepuooa ¢ ygeiudeHuem
3aps0a s0ep ux amomoas:
A) mu1aBHoO; b) ckaukoo0Opa3Ho; B) He uzmenstorcs.

Bapuanr I1.

1. Kakue snemenmapHwie yacmuyvl 6X00am 6 COCMA8 amomMHO20 A0pa:
A) TOJIBKO MPOTOHBI

B) TosibkO HEUTPOHBI

C) npOTOHBI U HEUTPOHBI

D) HEHTPOHBI U IIEKTPOHBI

2. DKkcnepumenmanvbHo 0OHAPYHCUN IEKMPOHBL 8 COCMABE AMOMO8 U OAJl UM
Ha36aHue yueHbvli-PU3UK:



A) Ix.Tomcon B koHue XIX B.

B) K.Ileppen B XIX B.

C) Cronu B XIX B.

D) 3.Pe3epdopa B XX B.

3. Maccy, pasuyio macce amoma 8000pooa (NPUHAMOU 8 XUMUU 3a eOUHUYY), U
3aps0 +1 umerom credyrowue d1emMeHmapHvle Yacmuybl.

A) HEUTpPOHBI

B) anekTpoHbl

C) noHsI

D) npotoHnsl

4. Ilpu nodaue 6blCOK020 HANPANCEHU HA INEKMPoObl 6 B8aKyyme ObL1O
00Hapyd#CeHo  AeleHUue, HA36aHHOe KamoOHbiMu Jjayuyamu. Kamoowvie ayuu
OKA3aIUCh:

A) TOTOKOM 3JIEKTPOHOB OT aHOJA K KaToly

B) moTokoM 371eKTpOHOB OT KaToia K aHOAY

C) moTOKOM MPOTOHOB OT aHOJIA K KaTOAY

D) noToKOM MPOTOHOB OT KaTo/1a K aHOAY

5. Onpedeﬂume YUCJIO 9IEKMPOHROB 6 aniome aiceiesa.
A) 26
B) 30
C) 56
D) 55

6. B ocnoge s0epHbIx npoyeccos nexcum usmeHeHue:
A) dncinia IeKTPOHOB B aTOME

B) uncna HEUTPOHOB B siipe aToMa

C) ynciia IpOTOHOB B S/Ipe aToMa

D) maccel aroma

7. Kaxue wacmuybl Ha3v18aromcs u30monamu.

A) aTOMBbI, UMEIOIIHNE OJIMHAKOBOE YUCJIO MPOTOHOB U HEUTPOHOB B AJIpE

B) atoMmbl, uMeroniue oAMHAKOBBIN 3apsijl, HO pa3HyO Maccy

C) aToMBbI C pa3HbIM 3apsiAOM siApa, HO C OJIMHAKOBOW Maccoil

D) pa3HOBUAHOCTb ATOMOB OJIHOT'O M TOTO )K€ 3JIEMEHTA, UMEIOILYIO0 PA3HOE YUCIIO
AIIEKTPOHOB

8. Tpumuii - smo uzomon:
A) TuTaHa

B) Bonopona

C) xyopa

D) renus

9. Dnexmponbt amomHoU 000I0YKU HAXOOSAMCS HA HEKOMOPOM pPACCMOSHUU OMm
A0pa amoma, HO He NPUMASUBAIOMCA K NOJONCUMENbHO 3APANCEHHOMY A0pY,
noOmoMmy 4mo:

A) DIIEKTpPOHBI B aTOME IOCTOSIHHO JIBHJKYTCSL BOKPYT

anpa B) anekTpoHbl B aTOME HE UMEIOT OTPUILIATENLHOTO

3apsiga C) nJeKTpOHBI CHIIBHO YAAJIEHBI OT spa



D) 3apsn spa MeHbIIIe, 4eM 3apsij] JJIEKTPOHOB

10. YHucno snekmpoHo6 Ha @HeuwiHeM IHepPeemuyeckomM YpPOoHe INEeKMPOHHOU
000710YKU AaMOMa OJis1 XUMUYECKUX INEeMEHMO8 2NIA6HbIX NOOCPYNN PAGHO.

A) HOMEpy psina B Tabnuie Menpaeneesa

B) Homepy nepuona B Tabiuiie Menjeneena

C) OTHOCHUTEILHOM aTOMHOM Macce XMMHYECKOTO dJIeMEHTa

D) Homepy rpymnmbl

11. Maxcumanvroe 4ucio 21eKmpoHO8 Ha 8MOPOM IHEPSEMUYECKOM YPOBHE 8
amome:

A) nBa

B) Bocemb

C) uetbIpe

D) oqun

12. Bvibepume seproe ymaepoicoenue:

A) deM MeHbIIIe 3amac YHEPTUH IJIEKTPOHA, TeM MEHBIIE 10 pa3MepaM ero
opOuTab

B) yem Oosblie 3amac sHEpPruu 3MEKTPOHA, TEM MEHbIIE MO pa3MepaM €ro
opOuTab

C) pa3mepsl opOuTanel 31eKTPOHOB CBSI3aHbI C KOJIMYECTBOM AJIEKTPOHOB Ha
JAHHOU opOuTann

D) pa3mep opOuTanu He 3aBUCHUT OT SHEPTUU IIEKTPOHA

13. Bowibepume 06a snemenma, c80UCMBEa KOMOPwvIX 6YOYM NOGMOPIAMCS, eCliu
KOHGhueypayuu ux HeUHUX SHepeemudeckKux ypoGHell.:

A) 2s* u 3s*3p°

B) 2s2p° u 3s°3p°

C) 2s* u 2s2p’

D) 1s* u 1s'

14. Bvibepume xumuueckuii d1eMerm, KOMopvlil OMAULAenmcs Om OCMANAbHbIX NO
XUMUYECKUM CBOUCMBAM (AKMUBHOCMU)!

A) No5

B) 18

C) Ne2

D) Nel0

15. Amom osnemenma umeem  2IEKMPOHHYIO — KOH@uaypayuro  GHeutHe2o
onepzemuuecko2o ypoens 3s'. [l ne2o naubonee xapakmepnoe c60lcmeo:

A) oTHaBaTh U MPUHUMATH JIEKTPOHBI

B) npuHUMaTh 3IEKTPOHBI

C) He UBMEHSTH CTENEHb OKUCJICHUS B XUMUYECKUX PEAKIIUSIX

D) ornaBath 31€KTPOHBI

16. Vraosicume neseproe ymeepoicoenue:

A) B mpezesiax OJHOW W TOM K€ TPYNIibl (B IJIaBHOW MOATPYIIIE) YMEHBIIACTCS
paauyc aroma

B) B npenenax oaHON M TOM ke IPyIIbI (B IVIABHOW MOATPYIINE) YBEIUYUBAIOTCS
3apsiibl aTOMHBIX SITEP



C) B mpenenax oHON W TOH K€ TpyNIbl (B IJIABHOW MOATPYIINE) YBEIUUYUBAIOTCS
METAJIJIMYECKHUE CBOMCTBA DJIEMEHTA

D) B mpexnenax oAHOW W TOM K€ Tpynmbl (B TJIABHOW MOJTPYIIE) PAaCTET YUCIIO
HPHEPreTUYECKUX YPOBHEHN B aTOME

17. Kak nazviearomes paouoakmueusie j1yyu, Komopble He HeCym 1eKmpuiecKo2o
3apsoa:

A) 6erra-nyun

B) kucnopoauslii ra3

C) ramma-nyun

D) ansda-nyun

18. Ha oonom p-nodyposue He ModHcem Haxo0umsCsi:
A) 1 anextpoH

B) 6 anexkTpoHOB

C) 8 21eKTpOoHOB

D) 2 snekTpoHa

19. Dnemenm ¢ nopsokosvim Homepom 15, umeem:

A) IIATh BHELIHUX 3JIEKTPOHOB B KOHpUrypanuu 3s°3p
B) [Th BHELIHUX DIIEKTPOHOB B KoHpurypanuu 3s°3p
C) nATh BHEIIHUX JJIEKTPOHOB B KOHUrypamuu 3s*3p’
D) maTh BHEIIHKMX 3IEKTPOHOB B KOH(Urypanuu 3s'3p*

2
5

20. KaKle MURUMATOHYIO U MAKCUMANbHYIO 6ANEHNIHOCMb Umeem cepa 6
XUMUYECKUX COCOUHEHUSIX.!

A) Il u VI

B) IV u VI

COllulV

D)lull

Ha3zBanune Tembl Knaccudukanus, HoMeHKIIaTypa U CTPOCHUE
HEOPraHNYECKNX BEIIECTB

Pesynbrar 00ydueHus KnaccudunmpoBats Heopranuueckre BEIecTBa B
COOTBETCTBHUU C UX CTPOCHHUEM

Bapuant Ne 1

1. VYkaxure psj, COAEpKaIUN TOJIBKO KUCIOTHBIE
okcuasl: A — NaxO, CaO, PbO,, SiO»;
b — P,03, ZnO, BeO, Cr;0s;
B — SO3, P20s, N2O3, COg;
I' - K»0, CuO, CO, FeO.

2. Kakoii psi conepKuT Juinb aMm(pOTepHbIE
ruapokcuasl: A — Sn(OH),, Ba(OH),, Fe(OH)s;, NaOH,;
b — KOH, Ca(OH),, Cu(OH),, RbOH;
B — Mg(OH),, Mn(OH),, LiOH, NH4OH;
I' — AI(OH)3, Zn(OH),, Cr(OH)3, Pb(OH),.

3. Vxkaxwute npaBuiabHoe HazBaHue coiu FeOH(NO3),

A — ruapokconurpar xkenesa (II);
b — runpokconutpar xenesa (111);




B — nurunpoxconutpar xenesa (I111);
I' — qurunpoxconutpur xenesa (I11).
4. IlpuBenure npaBuibHOE Ha3BaHue BemecTBa HoSO3:
A — cepHHCTasI KUCIIOTA;
b — cepnas kucnora;
B — cepoBoopoiHas kuciora;
I' — oxcup cepsr (I1V).
5. VYkaxure MOJeKyIsIpHYIO hopMyiy rupoopTodocdara MarHusi:
A - MgHPO3; b- Mg3(PO4)2; B - MgHPO4; - Mg(HzPO4)2.

Bapuant Ne 2
I. Kakoil psig CONEPXKUT JIMIIb OCHOBHBIC
okcuapl: A — Mn207, CrOs, SOz, N>Os;
b — NaO, CuO, CrO, FeO;
B - SO3, PzOs, KzO, Cuzo;
I' - ZnO, SnO, SiO,, NO.
2. VYKaxure psf, COAEPKAMMNNA TOJIBKO OJJHOOCHOBHBIE KHCIIOTHI:
A - HF, HBr, HNO}, H3PO4;
b — HI, HNO,, HC1O4, CH3COOH;
B — H,COs3, H3PO3, H>SO4, HoCrO7;
I' — HPOs3, HoS, HCIO, H,Si0:s.
3. VYkaxute npaBuwibHOE Ha3zBaHue coyid NaNO»:
A — HUTpaT HaTpus;
b — HuTpun Hatpus;
B — amup Hatpus;
I' — HuTpuT Hatpus.
4. IlpuBenure npaBuibHOE Ha3BaHue BeuecTBa NaxHPO4:
A — ruapokcodocdar HaTpus;
b — runpodochut Harpus;
B — nuruapooprodocdar natpus;
I' — rugpoopTodocdar HaTpusi.
5. VYkaxure MOJEKYISIpHYIO HOpMyTy CepOBOIOPOTHON KUCIOTHI:
A - HzSO3; b- HzS; B- HzSO4; I'— HzSzO3.

Bapuant Ne 3
1. Ykaxute psiz, coaepKauii JIuib aM(pOTepHbIE
okcuasl: A — H20, Al,O3, Na,O, CaO;
b — P»0;3, K70, Cu0, SOz;
B — SnO, ZnO, BeO, Cr,0s;
I' - Li,O, CO,, NO», BaO.
2. Kakoil psii COEpKHUT TOIBKO KUCTOPOICOAEPKAITUE KUCTOTHI:
A — HF, H2Cr,07,HCI1, CH3;COOH;
b — HCIO, H3POs, HBr, H2SOq;
B — HI, HNO,, HC1O4, H>S;
I' — HNOs, HPO3, H,CO3, HMnOa.
3. IIpuBeaure npasBuibHOe Ha3BaHue conu Ba(HCO3),:
A — ruapokapOoHat 6apus;
b — ruapocunukar 6apus;
B — nurunpoxap6onar 6apusi;
I' — quruapocunukar Gapus.
4. VYkaxwuTe npaBmwibHOe Ha3BaHue BeniectBa FeOHSO4:
A —rugpocynsdar xenesa (I11);
b — cynedat ruapokcoxenesa (1);
B — cynedat rugpokcoxkenesa (I11);



I' — cynbdut ruapoxcosxenesa (III).

5. TlpuBenuTe MOJIEKYJISIPHYIO (POPMYITY a30TUCTON KUCIOTHI:
A —-HNOz; b—-HNO;3;; B-—NHs; I' = N20Os.

Bapuant Ne 4
1. YkaxuTe psn, cofepxKaiiuid TOIbKO KUCIOTHBIE

okcuapl: A — Na,O, CaO, PbO3, SiO»;

b — SiO;, SO,, N»Os, C1,07;

B — Al,O3, ZnO, BeO, Cr203;

I' - Cb0O, CuO, MgO, H>O.

2. Kako¥ psifi COOepKUT JTUIIH IET0UH:
A —NaOH, KOH, RbOH,
LiOH;
b — CsOH, Al(OH)3, Mg(OH),, NH4OH;
B — Ba(OH),, Fe(OH)3, Ca(OH)>, Cu(OH)»;
I' — Zn(OH),, Cr(OH)2, Pb(OH)4, FrOH.
3. VYkaxure npaBuibHOE HazBaHue coiid Fex(S04)3:

A — cynbdur xenesa (II);

b — cynmpdun xenesa (I11);

B — cynbdart xenesa (1),

I' — cynbdart xeneza (I11).

4. IlpuBenure npaBuiabHOE HazBaHue BerecTBa (ZnOH)3PO4:

A — oprodocdar nuHKa;

b — tpurunpokcodocdar nuHka;

B — oprodocharruapokconrHka;

I' — runpoopTodocdar uHKa.

5. YKaxxute MOJEKYISIpHYIO GOopMyITy THAPOCYIb(aTa Maraus:

A —Mg(HSOs); b—Mg(HS),; B-MgHSOy4; I — Mg(HSO4)s.

Bapuanrt Ne 5

1. Kako# psi coaepKuT TOIbKO aMmpOTEpHBIS
okcuapl: A — Cr203, PbO, SnO, Al>Os;
b —-Zn0O, MgO, SO, NO;
B — SO3, P20Os5, N2Os, CO»;
I' - K>0, MgO, SOs, Li,0.
2. Kaxko# psa conepKuT JuIlh O€CKUCIOPOTHBIC KHUCIIOTHI:
A — H»S, HCI, HF, HI;
b — HBr, HNOs3, HC10, CH3COOH;
B — H>SO3, HC1O;, HNO3, H3PO4;
I' = H,CO3, HMnO4, HCIO4, H,Si10:s.
3. YKaXuTe MpaBHWJIbHOE HA3BAaHUE COJIHA
Cr(OH)2NOs: A — rugpokcoHUTpaT Xpoma
(1D);
b — runpokconurpar xpoma (I11);
B — nurunpoxconutpar xpoma (I11);
I' — nurunpoxconutpur xpoma (III).
4. TlpuBenute npaBunbHOE Ha3BaHue BemecTBa Zn(H2PO4)):
A — ruapooprodocdar 1HHKa;
b — nurunpooptodocdar nunKa;
B — oprodocharrunpokconnnka;
I' — oprodocdar nuHka.
5. VYkaxure MONEKYISIpHYIO (hOpMYITy KDEMHUEBOW KHCIOTHI:
A— HQSO3; b- H2C03; B - HQSO4; j - HzSiO3.



HazBanue temel DOUBHUKO-XUMHUYECKHE CBOMCTBA HCOPTaHNYCCKHUX
BCIICCTB

Pesynbrar 00y4yeHus CocTaBnsATh ypaBHEHUS! XUMHUYECKUX PEAKIIHI
MOHHOTO OOMEHA C y4acTUEM HEOPraHUYECKUX
BeliecTB. COCTaBIISITh ypaBHEHUSI XUMUYECKUX
peaxkiuii HFOHHOTO OOMEHa C y4acTuEM
HEOPraHWYECKUX BEIIECTB

1. K kaxomy xnaccy neopearnuueckux coeounenuti omuocumces Mg(OH),?
A. OCHOBHBIE COJIN

B. ocHOBHBIE OKCHIBI

C. ocHOBaHUs

D. amdoTrepHbIe THAPOKCHIBI

2. K kaxomy knaccy neopeanuveckux coeouneruti omuocumcs P>Os?
A. xucnopogocozepkamas KucioTa

B. HeconeoOpa3yromuii okcu/I

C. KUCTTOTHBIN OKCUJ

D. cpennss conb

3. Kaxosea ¢popmyna oueuopoghocghama nampus?
A. Na3PO4

B. NazHPO4

C. NaH2P04

D. NaPO,

4. @opmyna kucromuozo oxcuoa, coomsemcmayrouje2o kuciome H;POy:
A. P,Os

B. P203

C. PH;

D. H;PO;

5. Kaxoe coedunenue sensiemcss npeocmasumenem KUCI0po00COOepHCAUUx
Kuciom?

A. H,SO;

B. HCI

C. H,S

D. SO,

6. Kakoe coedunenue sgnsiemcs npeocmasumesiem HepacmeopumMblx 0CHO8AHUL!?
A.KOH
B. NaOH

C. Fe(OH),
D. NH,OH

7. Vkaocume psi0 coedunenuti, cooepicauuil moibKo pacmeopumble OCHOGAHUSL:
A. KOH, Ca(OH),, NaOH

B. KOH, Fe(OH),, Fe(OH);

C. Zn(OH),, KOH, Ca(OH),

D. NaOH, KOH, Ba(OH),




8. Onpeoenume mun coau KHSO,:
A. cpenHss

B. ocHOBHas

C. cmemaHHas

D. xucnas

9. Onpeoenume mun coau (CuOH),COs:
A. cpennsis

B. ocuHOBHAs

C. cmemanHas

D. kucnas

10. Vraosicume ps10, codepaicaujuii moabKo KUCTOMHbLE OKCUObL:
A. Na,O, CaO, CO,

B. SO,, CuO, CrOs

C. Mn,0O,, CuO, CrOs

D. SOs, CO,, P,Os

11. K kaxoii epynne oxcudog omuocumcs BaO:
A. Heconeobpa3ytoiue

B. amdorepHsbie

C. ocHOBHBIE

D. xucinorssie

12. C kaxum u3 nepeuucieHHulX geujecmes 6yoem 83aumooetcmeosams 2UOPOKCUO
KanusL:

A. NazO

B. SO;

C. Ca(OH)

D. NaCl

13. Kaxoe u3 eewecmes npu pacmseopenuu 8 600e 0opazyem KUcionmy:
A. NaCl

B. CaO

C. SO;

D. NH;

14. C pazbasnennoti cepHot KUCIOMOU MOAHCEM 83AUMOOEUCMBOBAMb .
A.Ag
B. Fe
C.Cu

D. Pt

15. Eokue wénouu obraoarom cOUCMBOM pA3pyuams pacmumebHvle U
orcusomuvle mkanu. Taxumu ceovicmeamu ne ooraoaem:

A. NaOH

B. KOH

C. LiOH

D. Cu(OH),

16. C pacmeopom eudpoxcuda Kaius 83aumooeticmaeyem:
A. Ag
B. Cu



C. Fe
D. Al

17. Ilpu mepmuueckom pasnodxiceHuu KaxKou U3 yKa3auHvlx coleti o0opasyemcs
00HOBPEMEHHO OCHOBHOU U KUCTIOMHBIL OKCUOBL!

A. CaCO;

B. NH4NO;

C. NaNO3

D. KCIO;

18. Kakxoe u3 yKazaHHbulx c80UCME ABNAEMC S XaAPAKMeEPHbIM OJis
BOOHbBIX PACMEOPO8 KUCTONL.:

A. OKpalIMBarOT pacTBOPHI METUIIOBOTO OPAHKEBOTO B JKENITHIN 1BET

B. okpammBaroT pacTBOp JIAKMyCa B KPACHBIN LIBET

C. okpammuBaroT pactBop peHopTarenHa B MaJTUHOBBINA IIBET

D. okpammuBaroT pacTBOp JaKMyCa B CHUHHUM IIBET

19. Kakxue napwvl coedunenuil e Mo2ym peazuposams Mexicoy coOol:
A. CaO u H,O

B. Na,O u SO;

C. CO, u SO,

D. MgO u CO,

20. B kxaxom u3 npusedénHbvIX YpasHeHull peakyutl 0opasyemcsi cojilb U 6000p00:
A.7Zn + H,SO4 —

B. KOH + HCI —

C. CaO + HNO; —

D. Ca + HzO —
HazBanue Tembl XUMHUYCCKHHN aHAIU3 MPOO BOIBI
PesynbTaT 00yueHus HccnenoBath XUMHUYECKUM COCTAB TTPOO BOJIbI

1. CaMoe pacripocTpaHEHHOE BEILIECTBO HA
3emiie: a) MEeCOK;

0) riuHa;

B) BOJIA;

T') KACIOPOJT

2. ®opmysia BOABL:

a) NO

6) H20

B) H203

r) HO2

3. OTHOCHUTENBHAS MOJIEKYJIIPHAs Macca OJTHOM MOJICKYJIbI
BOJIBI: ) 18

0) 18 r/mMmomb

B) I8

r) 32

4. XuMU4ecKasi CBSI3b B MOJICKYJIC BO/IBI:
A) nonHas

0) KOB.MOJISIpHAsS




B) KOB.HEMOJISIpHAS

I') BOJIOPOIHAS

S. Temneparypa KUIIEHUS BOJIbL:

a) 0°C

0) 4°C

B) 100°C

r) 200°C

6. KakoBbI OCHOBHBIE CBOVMCTBA Yy BOJBI:
a) MPO3pavHOCTh, COJIEHOCTH;

0) HEMOCTOSIHCTBO (POPMBI, TEKYUYECTh;
B) OECIIBETHOCTh; MYTHOCTb.

7. UTO IpOUCXOUT C BOAOM MPHU TEMIIEPATYPE HIKE
0°C? a) 3akunaer;

0) ocTaeTcs B )KHJIKOM COCTOSTHUY;

B) 3aMEpP3acT.

8. UTO MpOUCXOIUT C BOJIOM NpHU
3aMep3aHuu? a) pacIIupseTcs;

0) coxuMaeTcs,

B) ocTaeTcs 0e3 M3MECHCHUM.

9. Ilo xako¥ pU4YMHE JIe] HE

TOHET? a) TOHKUIA;

0) Jierye BOJIbI;

B) IPO3PAYHBIi.

') KPACHUBBIH.

10. Conepxanue Boiopoaa B BOJE:

a) 89%

0) 2%

B) 11%

r) 20%

Ha3zBanue Tembl XUMHAYECKUM KOHTPOJIb KAYeCTBA MPOAYKTOB TUTAHUS

Pesynbrar 0OydueHus HccnenoBarh XMMHAYECKHN COCTAB MPOILYKTOB
MIATAHWS

1. Peakyus euoponusza xapaxmepua OJisi.

a) )KUpoB; 0) aJIbJIETUIOB; B) CIIUPTOB; T) APOMATUYECKUX YTIIEBOIOPOIOB.
2. Peakyus «cepebpsanozo 3epkanay xapaxmepHa 0.

a) ppykTo3bl; 0) TIIOKO3bI; B) Kpaxmana; T) IeJITIONO03bI.

3. B nepeuunoti cmpykmype monekyi 6enka oCmamru aMuHOKUCIOm
coeoutenbl Mexcdy cobou nocpeocmeom ciedyrouell XUMUYECKOU CeA3U:

a) nucynbduaHas; 0) BOAOPOJHAsA, B) MENTUAHAS; T') HOHHAs.

4. Ilpu euoponuze benka oopasyomcsi:

a) aMUHOKHCIIOTHI; 0) Kpaxmali; B) LIEJUTI0JI03a; T) caxaposa.

5. Ilpoyecc neobpamumozco ceepmul@anus 6EIKO8 HA3bIBACMC A

a) MOJIMKOHJACHCAIMs, 0) moJuMepu3anusi; B) ACHATYpalus; T) rUOpUaU3aIUs.
6. Bmopuunas cmpykmypa benxa o0ycnoenena cessvio.

a) MIOHHOM; 0) KOBaJEHTHOW; B) BOJAOPOJIHOM; TI) NENTUAHOM.




7. Koneunvim npooykmom euopoauza Kpaxmana Aeuaemcs:

a) caxaposa; 0) IJIFOKO3a; B) IEJUII0JI03a; T) ATaHOJ.

8. Benku 6 omauuue om yene8o008:

a) TUAPOIU3YIOTCS IO AMUHOB; 0) HE OKUCIISIOTCS KUCIOPOJIOM;

B) HE PEarupyroT C a30THOM KUCIOTOM; I') coJiepKaT B CBOEM COCTaBE

aTOMBI a30Ta.

9. BepHul u credyroujue CyHcoenust 0 KaueCmeeHHblX peakyusax Ha OenKu:

A) C comsimu cBUHIIA OCJIKHU JTAIOT OPAHKEBOE OKPAIIIMBAHHE.

b) [Ipu nelicTBuM a30THOM KUCIIOTHI Ha OEJIOK MOSBIISIETCS AKEITOE OKpAIlIMBaAHUE.

a) BEpPHO TOJBKO A; 0) BEPHO TOJIBKO b; B) BepHBI 00a CyKaeHus; T') 00a CyKICHUS
HEBEPHBI.

10. Bepnul 1u cnedyrouue cyicoerust 0o yenesooax:

A) K nonucaxapugam OTHOCATCS LEJUTIOJI03a U KpaxMal.

b) 'mroko3a TUIIUYHBIN TIPEACTAaBUTEINb IeKCO3.

a) BEpHO TOJIbKO A; 0) BepHO ToJIbKO b; B) BepHBI 00a CyXJieHus; T) 006a
CYKJICHUS] HEBEPHBL.

Ha3zBanune tembl XUMHUYECKHUN aHAIIN3 MPOO MOYBBI

PesynbTaT 00yueHus WccnenoBath XUMHUYECKUNM COCTAB MPOO MOYBEI

1. Kaxkout pakmop yuumuwieaemcsa npu pazmeuieHuu npeonpusmuii
no npou3800cmaey Kaaulnvlx yooopenuu?

1) TpynoBoii

2) ChIpbEBOI

3) sHepreTuyecKuit

4) BOIHBIN

2. B kakom u3 2op0o0oeé npou3eooam gpocghopusie yooopenun?

1) Kupos

2) Mocksa

3) Bockpecenck

4) Ypa

3. Kakoit uo npoOyKyuu XumuuecKkoii npoMvlulIeHHOCIU RPOU3B00AM
Ha Memanaypzudeckux Komounamax?

1) pochoprbIe YyI0OpeHHsS

2) a30THBIE yIO0OpeHUs

3) KanuitHBIC YI0OpEHUS

4) XUMUYECKOE BOJIOKHO

4. Ykaxcume yenmp npouzeo0cmea KaiuHovlx y0oOpeHuil.

1) Bepe3nuku

2) CanaBat

3) Yepemnosery

4) AnlaTuThl

5. Ykaostcume 2opoo, 6 komopom umeemca npouze00cmeo a3omHuvix
YO0oOpenuil Ha OMx00ax MemauiypeudecKo20 KOMouHama.

1) MockBa

2) HoBomMOCKOBCK

3) Uepenosery




4) BockpeceHck

6. YUmo aenaemcsa colpvem 011 NPOU3BOOCMEA A3Z0MHBIX YOOOpenuii?
1) anatutsl

2) U3BECTHSIK

3) npupoOIHBIiA ra3

4) kay4dyK

7. Umo aensaemcs colpvem 0711 npou3eoocmea Gpocghopruvix yooopenuii?
1) u3BecTHsIK

2) kene3Has pyna

3) HedTh

4) anaTUThI

8. 3a600b1 no npouzeo0cmey azomuulx y0ooOpeHuil pameuwiaromca:
1) B paifonax 100bIYM HEPTH

2) B pailoHax 10OBIUM raza

3) y MarucTpajibHbIX ra301MpOBOIOB

4) B HEHTpax TSKEIOr0 MAIIMHOCTPOCHUS

9. Yemanoeume coomeemcmeus:

Bun ynoopenunit [lenTp mpousBoacTBa
1) ®ocdopHbie A. CosukaMckK

2) A30THBIE b. YBapoBo

3) Kanuitneie B. HeBuHHOMBICCK

10. Kaxue 08a ux nepeqyucieHHvlX 20p0008 AGNAIOMCA YEHMPAMU
npPoOU3600CMEa MUHEPAILHBIX YOOOpeHuil? 3anuwiume 6 maoauuy yugput, noo
KOMOpPbIMU YKA3AHbBL IMU 20P00a.

1) Cankr-IletepOypr

2) Conukamck

3) HeBuHHOMBICCK

4) Ypa

5) bapuayn

11. B kakux 08yx u3 nepeuucieHuvix pezuonos Poccuu
dyuKyuonupyrom Kpynnoie npeonpusmusi no nPOU3600Cmaey
MUHEPATbHBIX YOOoOpenuil? 3anuwume ¢ maoauyy uugpol, noo
KOMOpPbIMU YKA3AHbL IMU PECUOHDL.

1) Pecy6nuka Jlarectan

2) PecniyOnuka bypsitus

3) Bonorojckas o6macThb

4) SpocnaBckas 001acTh

5) Ilepmckuii kpaii

4.2.1. llpakTuyeckue 3aJaHUs U 321241

1.0cHOBBI CTPpOCHMUA BCLIECCTBA - 3aa4i Ha COCTAaBJICHUEC XUMHUYCCKUX

dbopMyI1 IByXaTOMHBIX CO€TMHEHUN (OKCUIOB, CYIb(UIOB, THAPUIOB U T.I1.).

Hatime nazeanus ciedyouum coeQUHeHUsIM.




Li,0 MnO All; CrS;s ZnH, AgiSi CasN, CO,, CaO P,Os CCls NaBr FeS
MgH, ALC; KsP MnO, Fe,O; Cl,O KCl MgF, CrS CaH, SiHs K4C Ca;P»
Na,O CuO N,0; Mn,0O; LiF PCls HgBr Ag,S CuS HCI Na.Si AIN LisP
Cr,0; As,Os NO, B,O; BaCl, PBr; MnS PH; LiH Ba,C AlSi; Na;P N,O
Si0, MgO CrF; K,S CH4 PbO Au,O; NH; CaS N,Os HgO AlP

CoctaBbTe (POPMYIIBI IO HA3BAHUSM:



1. Hutpun xanus

2. Cuiauuug Mar"aus

3. T'uapua aTrOMUHUSA
4. Cynbdpun ceunna (I1)
5. bpomun niuakKa

6. Oxcun yriepona (1)
7. Oxcun xyopa (V)

8. Oxkcua Oapus

9. ®ochup xenesa (I11)
10.Kap6un maraus
11.I'mppun xanus
12.Cynbdun antoMuHus
13.Nonun menu (1)
14.Cynpdpun prytu (11)
15.0kcun xnopa (11I)
16.0xcun ceunna (IV)
17.0kcu nuHKa
18.Cunmuumy Kby
19.'mapun G6apust
20.Cynbdun xenesa(Ill)

21.0kcup azora (II)

1. KapOun autus

2. Oxcun docdopa (1)
3. @topun menu (II)

4. Oxcup cepebpa

5. I'mapun nmutus

6. Cynsdun memu (1)

7. Hutpun HaTpus

8. HMomun cepebpa

9. Oxcun xpoma (I1)
10.0kcup azora (V)
11.I'mapun Hatpus
12.Xnopug xpoma (I11)
13.0xcup xanus
14.0Oxcun mbibska (I1T)
15.Cynbduna nmuaka
16.®ochun meau (1I)
17.0xcup xenesa (II)
18.bpomu mapranmua (II)
19.Cynbdun nutus
20.Dochua cepedpa

21.®ropup xene3a (II)



22.0xcu1 aTtOMUHUS 22.0xcun xpoma (VI)

23.Xnopup xenesza (1) 23.Hutpua nutus

24 Hutpun 6apus 24.Cynbdua Maraus
25.0kcup pryta (1) 25.0kcua meau (1)
26.0xcun cypbmsl (V) 26.Xnopun prytu (II)

2. XuMHnYecKHe peakiuu

1.1. 3amaum Ha COCTABJIICHUE YPABHEHUM pEAKLUUW: COCIUHEHMS, 3aMEILCHUS,
pasnoKeHus, oOMeHa M pPEaKIUi C y4acTHeM KOMIUIEKCHBIX COEIMHEHUM (Ha
npuMepe TUJIPOKCOKOMIUIEKCOB  QJIIOMHHMSI W I[MHKA);  OKHUCJIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN C UCTOJIb30BAHUEM METO/]Ia MJICKTPOHHOTO OajlaHca;
C yYacTHeM KOMIUIEKCHBIX COEAMHEHUN (Ha TpuUMepe TUIPOKCOKOMIUIEKCOB

QTIOMUHUS U [[UHKA)

2.1 Peaknueit 3aMEIEeHUS

SBIIIETCSI a) TOPEHHUE BOJOpOAa B

KHUCIIOPOJIE;

0) BoccranoBienue okcuaa meau (I11) Bogopoaom;

B) B3aUMOJICHCTBHE THUIPOKCHAA Kadusg C CEpHOU

KHUCIIOTOW; T) TepMHUYecKas Jerujparaiusi TUIPOKCUaa

IIUHKA.
2.2 Peaknus, ypaBHEHHE KOTOPOH

CaO+C0O2=CaCOs,Ha3bIBacTCs peaKkUnen

1) coequnenusi; 2) paznoxkenus; 3) oOmeHa; 4)  3amenieHus.
B3aumonencTBre THUAPOKCUIA KaJIbIUS C COJITHOW KHUCJIOTOM - 3TO PEaKIHs
1) coenunenusi;  2) paznokeHusi; 3) oOMeHa; 4) 3aMeleHus
VKaxuTe peakuuro, KOTopas SBISIETCS pEaKIUed pa3liokKeHUus U HIET ¢
M3MEHEHHUEM CTEIIEHU OKUCJICHUS:

a) Cu(OH), = CuO + H;0; B) 2KNOs= 2KNO,+0»;

0) CuO + H2 = Cu + H20; r) CaCO; = CaO + CO,

Hanmmmre peakiun yKaXuTe TUT PEaKIIHH:

a) pa3oXKeHHs] YrOJbHOW KHCIIOTHI, B) paslIOKEHUs THIPOKCHIA
menu(Il);

0) moyty4eHus: aMMuaKa U3 MPOCTHIX BEIECTB;

T') B3aUMOJICHCTBHUE a30Ta C KUCIOPOJIOM

HamummmTe peakium yKakKuTe TUIT PEaKIIUN:
a) J)KeJIe30M U CEpOii; B) okcuaoM Oapust u okcugom cepoi(1V);
0) baprieM u CepHOU KUCIOTOM; r) okcuza cepsl (IV) u kucnopoaowm;



2.4 VYpaBHATE peakiMd METOJOM JJIGKTpOHHOTO OanaHca. PaccraBbTe
K03 pULIEeHTbHI

HI + H,SO4 — L, + H,S + H,O

H,SO4 + Cu,0O — CuSO;4 + SO, + H,O

HNO; + FeO — Fe(NOs); + NO + H,O

KNO; + Al + KOH + H,O — NH; + K[AI(OH)4]

SO, + KMnO4 + H,O — K,SO4 + MnSO, + H>SO4

SO, + K,Cr,07 + H.SO4 — K,SO4 +Crp(SO4); +H,0

2.2 3ajaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOJIYKTa PEeaKuu
COEJIMHEHHUSA; MacCOBOM WM OOBEMHOM JONM BbIXOJA MPOAYKTa pEAKLHH
COCJMHEHMSI OT TEOPETUYECKH BO3MOXKHOIO; OOBEMHBIX OTHOIIEHUN TIa30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEIIECTB M IPOAYKTOB PEAKIIMH;
Macchl (00bEM, KOJIMUECTBO BEILIECTBA) MPOAYKTA PEAKIIMH, €CJIU OJHO U3 BEIECTB
JAHO B BHJIE pPAcTBOpa C OMNPENEICHHOW MACCOBOM JOJEH pPacTBOPEHHOTO

BCIICCTBA.

Nel. Ilpu B3ammopmencTBUM HaTpus KoiaudecTBoM Beniectsa 0, 5 Monb ¢ Bomou
NOJIYYHJIA BOJIOPO 00bEMOM 4,2 11 (H. y.). Bbrunciure npakTHuecKuil BBIXOJ ra3a
(%).

Ne2.  Meramidueckuii XpoM TOJIy4alOT BOCCTAHOBIIEHHEM €ro  OKCHJa
Cr,O; MeTauiMueckuM altoMUHUEM. Bbluuciute maccy xpoma, KOTOPBIM MOXKHO
MOJIYYUTh TPU BOCCTAHOBJIICHMHM €r0 OKCHJIAa Maccoil 228 T, eclu NMpakTUYeCKUn
BBIXOJI Xpoma cocTaBiisieT 95 %.

Ne3. Onpenenure, kakas Macca MEJIM BCTYIUT B PEAKLMIO C KOHLIEHTPUPOBAHHOMN
CepHOM KuCIOTOW miia monydeHus: okcunaa cepbl (IV) o6wéMom 3 1 (H.y.), eciu
BbIX01 okcuaa cepsl (IV) coctaBnser 90%.

Ne4. K pacTtBopy, coaepkameMy XJI0pua Kajlblus Maccou 4,1 T, mpuJiniiv pacTBop,
conepxxamuii pochar Hatpus maccoit 4,1 r. Onpenenure Maccy MOTyYEHHOIO
ocaJika, €CIIM BBIXOJ] MPOJYKTa PEeaKIuu cocTaBiseT 88 %o.

2.3 3agaHuss HAa COCTABJIEHUE MOJEKYJSIPHBIX M HWOHHBIX PEAKIHN C
YYaCTHEM OKCHJIOB, KUCIIOT, OCHOBAaHMM WM COJICH, MOHHBIX PEAKIMU TUAPOJIN3a

COJ'ICfI, YCTAaHOBJICHNC N3MCHCHUSA KHUCIIOTHOCTH CPCIBI.

Kakne wu3 comeit RbCl, Cr(SOs);, Ni(NOs),, Na,SO; mnoaseprarorcs
ruaponausy? CocTaBbTe€ HMOHHO-MOJICKYJISIDHBIE W MOJICKYJISIpHBIC YpaBHEHUS
TUPOJIN3a COOTBETCTBYIOMMX coiiel. Kakoe 3nauenue pH ( > 7 <) umeror
PacTBOPBI ATUX COJICH?

Hanuimmre nojiHOE ¥ COKpallieHHOE YPaBHEHUS PEaKIIHii:

KOH (p) + HCI (p) = KCl(p) + H,O (mn)

CaO (okcun) + 2HNO; (p) = Ca(NOs): (p) + H20 (mn)

Mg(OH), (1) + H,SO4 (p) = MgSO4(p) + 2H>O (M)



CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH),|
AL(SO%); (p) + 3BaCl, (p) = 3BaS0.] + 2A1CL(p)
K.S + 2HCI = 2KCl + H,S?

Na,CO; + 2HNO; = 2NaNO; + H,0 + CO,1

Mg + H,SO; = MgSO, + Ha1

3. CTpOeHI/Ie U CBOJCTBA HEOPraHMICCKUuX BEIIECCTB

3.1. 3amaum Ha pacuyeT MaccoBOM J0JId (MAcChl) XUMUUYECKOTO

sieMeHTa (COeUHEHHUsI) B MOJIEKYJie (CMECH).
BapuanT 1. Beruucnuts MmaccoByto 1oi1to0 azota B HuTpate Kanbius (Ca(NOs),
BapuanT 2: Beruucnute conep:kanue kuciaopoa B nepmanranate kaiaus (KMnOy)
Bapuant 3: Beruncnute conepxanue cepbl B Munepaine nupute (FeS,)
BapuanTt 4: Beraucinure MaccoByto J0J1t0 cepedpa B okcuie cepedpa (Ag.0)

3.2 Ilpaktuueckue 3agaHusi MO KiacCU(UKAIMU, HOMEHKJIATYPE U XUMHUYECKUM

dbopMyllaM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB.

Beinucarb 0TA€JbHO OKCH/Ibl, OCHOBAHHNA, KUCJIOTHI U COJIA. I[aTb Ha3BaHUsl.

A b B r pi| E K 3 4

1 Na,O NaOH | CO, SO; MgO HNO; [ Ba(OH), [ co MnO,
2 S10, Zn0O H;PO, Ag0 N,03 CrOs MnO HF H,510;
3 H,S0, CO, Ca(OH), | BeO LiOH CrO Mn,0; SO; S10,

4 Al,O5 BaO MgCOz CU(OH)Z y4:10) Cr,0; HMnO, Ca(OH)z K5PO,
5 NO HNO; [ MnO NO, HCl H,S0, NO, FeO P,0s

6 MgS0O,4 | SO, CL,0;5 H,5104 Al(NOs); | CO NO AL,O;3 BaO

7 FeO K,CO; | FeyO; Hg(NOs), | CaO Ba(OH), | Ag,SO, PbSO; AgOH

CocTaBuTh (POPMYJIBI BBICIIIUX OKCHIOB 3JIEMEHTOB C TIOPSIKOBBIM
HOMEPOM:

1)14, 34, 41

2) 75, 16,

3) 33, 50, 40

4) 6, 35,24

5) 21, 25, 32

CocTtaBuTh MOJIEKYISIpHBIE (POPMYJIBI OKCHUJIOB, MOIUCATh XapaKTep OKCUaa U
COCTaBUTh (POPMYJTy COOTBETCTBYIOIIETO THAPOKCHUIA :

1) a3oTa co creneHnto okuciaenus +1, +2, +3, +5

2) xJ0pa co CTENeHblo OKUCIeHus +1, +3, +5, +7

3) Maprasiia co CTerneHblo OKucieHus +2, +3, +4, +7

BrimucaTs oTennbHO 0e3pa3IndyHbIe, OCHOBHBIC, KUCIOTHBIC U aM(pOTEPHBIC
OKCHJIBI:

A b B r Ji| E XK 3 4!
1 Na,O [ CaO CO, SO; MgO N,O; [BaO | CO MnO,
2 S10, | ZnO P,0;s Ag,O N,O; CrO; MnO MnO, NO
3 SO, | CO, CaO BeO Li,O CrO Mn,0; | SO; S10,
4 ALO; | BaO SeO, CuO Zn0O Cr;,03 [ MnO, | CaO CrOs
5 NO N ,0; MnO NO, Na,O SO; NO, FeO P,0s




6 MgO | SO, CL,05 S10, Al ;05 CO NO AL,O; BaO
7 FeO | SO; Fe,0; HgO CaO BaO | Ag0 | SO; PbO
Brinucats HepacTBOPUMBIE OCHOBAHUSA U IIENOYHU. [aTh Ha3BaHUS.
A b B I )i E K 3 U
1 Na,SO; | NaOH | CO; SO; Mg(OH), | HNO; Ba(OH) | CO Cu(OH)
2 2
2 CsOH [ Cu(OH), [ H;PO, [ NaOH N,O;5 Cr(OH), [ MnO KOH H,Si0;
3 H,S0, | CO, Ca(OH) | BeO LiOH CrO Sr(OH), [ SO; Sr(OH),
2
4 A1203 Ba(OH)z MgC02 Cu(OH)2 y4:10) Cr203 HMHO4 Ca(OH)2 K3PO4
5 LiOH HNO; Mn(OH | NaOH HCI CsOH Fe(OH), [ FeO P,0s
)2
6 MgS0, | SO, LiOH H,S10; Al(NO;); [ CO NaOH AL,O; BaO
7 CU(OH)Q K2C03 F6203 Hg(NO3)2 Ca(OH)2 Ba(OH)z Agst4 Ba(OH)2 KOH

3.3 IIpakTryeckue 3aJaHus Ha ONPEICICHUE XUMUUYECKOW aKTUBHOCTH BEILIECTB

B 3aBUCHUMOCTHU BH A XMMHUYECKOM CBSI3U U THUIIA KpHCTaHHHqCCKOﬁ PCLICTKU.

Pacnipenenuth JaHHbIE BellecTBa B TA0JIMILy COTIACHO UX TUILY XUMUYECKON

CBSI3U.
HNonnas | KosaneHTHasa KosanentHasa Mertamnnyeckas
CBS3b MOJISIPHAS HETOJISIpHAs

MgClz, Hz, COz, Nalz, HF, Al, ZnO, Fe, BI’z, CagNz, Oz, SO3, HBI’, Ale3,

CuSn(cmaB)

IIpousBenure COOTBETCTBUE:

Bunag! cBs3u BemectBa
1. KoBaneHTHas HENMOJsIpHAs A) Xnopuj KanbIus
2.KoBasieHTHas nonsipHast b) ®Top
3.Monnas B) I{unk
4. Metannnueckas I') AmMuak
5.Bonoponnas J)Auerunex

E) Oxcun 6apus

3.4 3amaHus Ha COCTABJICHUE YPABHECHUM XHWMHMUYECKHX PEAKIUU C Y4YaCTHEM
IPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCUIOB METAJIOB, HEMETAJJIOB
¥ aM(OTEpHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAHUM M aM(OTEPHBIX

TUIPOKCHUJIOB,

HEOPTraHUYECKUX COJIEH,

CrocoObl TOJIy4eHHUs. 3aKOHUUTE YPABHEHUS PEaKIIUI:

Na20 + H2S(u36) —
MgO(u36) + HCl —

BaO + SiO2 (t)—

K20 + ZnO (t)—

Fe203 + C (t)—

CaO +2H2 (t)—

4FeO + 02 (H)—

6NH40H + P205 —
2KOH(TtB) + Zn(OH)2 (t)—
KOH + AI(OH)3 —
3NaOH(kon1) + Fe(OH)3 —

XapaKTEPU3YIOIIUX HX CBOHCTBA W



2NaOH(tB) + AI203 (t)—
6NaOH + Al1203 + 3H20 —
Ba(OH)2 + Ba(HCO3)2 —
2KOH + 2NaHCO3 —
2NaOH + 2NH4HS —
2A1+ 2KOH + 6H20 —
Zn + 2NaOH(tB) (t)—

CI2 + Ca(OH)2 —

H2S0O4 + Mg(OH)2 —
2HCI1 + CuO —

2HCI1 + Be(OH)2 —
H3PO4() + Zn(OH)2 —
HCI1 + AI(OH)3 —

H2SO4 + ZnO —

HCI + AgNO3 —

4. KuHeTHYeCKHe M TEPMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUS
XHUMHYECKUX peakuuu

3aiayn Ha pacyeThl TEIUIOBBIX 3(P(PEKTOB XUMHUUECKUX PEAKLIMA U ONIpeIeTICHUE
TUMA peakuu (1o TermioBomy 3PQPeKTy: IK30-U SHIOTEPMUUYECKUE).

1.Beruucnure maccy pasnoxusiierocs mena (CaCO3), eciau u3BeCTHO, 4TO Ha
ero pasnoxenue 3atpaueHo 1570 kJx.

2. TIo TepmoxumuueckoMy ypaBHenuto peakuuu H2 + CI2 = 2HCI + 184 k/Ix
OIPEENINTE, CKOJIBKO TEIUIOTHI BBIIEIUTCS IPHU CrOpaHnuu 4 rpaMMOB BOAOPO/Ia B
XJIOpE.

3.1Tpu cxxuranuu 48 rpaMMOB METaHa BBIAETUIIOCH 2676 K/[K TEMIOTHI.
Haiinute TemnoBoii 3 dekt peakuuu (Q). YpaBHEHUE pEaKIIUU:

CH4 +202 =CO02 +2H20 +Q

4.Haiitu TemioBoi 3 (eKT peakinu, eciii Ipu CrOpaHuu 3,5 rpaMMOB a30Ta
noraotusiock 45,2 kJIx ternotel. [Ipu cropanun a3ora 00pa3yercst OKCHL
azoTa

(II) = NO

5. TepMOXUMHUYECKOE YpaBHEHUE CTOPAHUS METaHa!

CH4 + 202 =CO02 + 2H20 + 802 x/Ix

Kakoe KoauuecTBO TEII0ThI BbIAEAUTCS TIpu cropanuu 20 r MmetaHa?
6.YpaBHEHUE peakluu CropaHus okcuja azora (+4):

4NO2(T) + O2(r) + 2H20(1) = 4HNO3 (k) + 448 ]Ik

CocTaBUTh TEPMOXUMHUYECKOE YPAaBHEHUE OTHOCUTEIIBHO CTOPAHUs OJHOTO MOJIb
okcuja azora. OnpenenuTh: Kakoil 00bEM OKCHa a30Ta MOTpedyeTcs Ha
obOpazoBanue 4258 kJ[>k TEIJIOTHI B IIpoIiecce JaHHON peaKInu?

S.JlucnepcHblie CUCTEMBbI

3agaun Ha IPUTOTOBJIEHHUE PACTBOPOB.

1.Ckonpko rpamMM cyib(ara HATpUs ¥ BOJBI HYXXHO i mpurotosienust 300 T
5% pactBopa?



2.Kakyro maccy xpomara kanust K2CrO4 HyXHO B3STh U1l NPUTOTOBJIEHUS 1,2
10,1 M pactBopa?

3.PaccuuTaiite MoJIIpHOCTh U HOpMaTbHOCTE 70%-HOTO pactBopa H2SO4 (r

= 1,615 r/mn).

4. Ynapunmu 60 r 5%-Horo pactBopa cynbdpata memau a0 S50 T.
Onpenenurte MacCOBYIO JOJIIO COJIM B IIOJYYEHHOM PacTBOPE.

5.CKOJIbKO TpaMMOB XJIOPUCTOTO Kaliusg Halo pacTBOpUTh B 90 1 8%-HOro
pacTBopa 3TO# COJIM, YTOOBI MOTYy4YeHHBIN pacTBOp cTan 10%-HbiM?
6.0Onpenenure maccy 3%-HOro pacTBopa MEpOKCHAa BOAOPOAA, KOTOPbIN
MO>KHO MOJIYYHUTh pa3dasieHreM Boaoi 50 r ero 3%-Horo pacTBopa.
7.0mnpenennurte, CKOJBKO I'PaMMOB BEIIECTBA HYXXHO ISl IPUTOTOBIICHHS 25 MII
10 M pactBOpa ruipoKCcCuaa HaTPUs.

8.0rmpezaenure, CKOIBKO T' BOABI HEOOX0auMO NpubaBuTh K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOTYYUTH KOHEYHBIA PACTBOP C MAaCCOBOM noeit 1%.
9.0mpenenuTe MacCOBYIO JIOJIFO BEIIECTBA B PACTBOpPE, KOTOPHIM ObLI
nosrydeH npubasieHuem 175 r KCI (0=20%) k 1000 r BompbI.

10. Onpenenute MacCOBYIO JOJIO BELIECTBA B PACTBOPE, KOTOPHIN ObLI MOJIy4YeH
npubasnenueM 30 r Na2CO4 k 1000 r Boibl

6.CTpoeHue U CBOIICTBA OPraHMYEeCKHUX BelleCTB

6.1 3amaHMsg Ha COCTaBJIEHUE HA3BaHUIl OpPraHUYECKUX COEAUHEHUH IO
TPUBHAIIBHOW WJIM MEXKIYHAPOJHON CUCTEMATUYECKOM HOMEHKIIAType

1.Ha3oBute npuBeIeHHBIE HUXKE YTIIEBOIOPOIBI 110
MeXyHapoiHoM HoMeHKIaTtype ITUPAK:

CHs CH;

CH: — CH — CH, — CH- CH; CH: = CH = C o CH < CHL0H

CH;
CH; CH;

CH; - CH; CH;-CH3;

CH;-C - C - CH-CH,;-CH;

CH; CH; CH3;

CH3

I

CH;-C - CH-CH;-CH;-COOH

|

CH;

2.IlpuBeieHHOMY HI)XE YIJIEBOJOPOAY JaiiTe

Ha3BAHHUC TII0 HOMCHKIIATYPC

IUPAC, ykaxxute CKOJIbKO NEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTUUHBIX
aTOMOB YIJIEpOJa COJIEPKUTCA B ankaHe. M30MepoM Kakoro yrieBoAopoaa
HOPMaJIbHOTO CTPOEHHUS SBIAETCS JaHHbIA yrieBogopod? Hamumwure ero

popmyy.



i) )

CHy CHy CHy-CHs
HiC~CHy CH HiC~CH-C~CH,
CHy-CH-CHy H,C~CH, ™ CH, CH
CHs

3.Hanumure cTpyKTypHBIE (POPMYJIBI COEAMHEHUHN 110 UX
Ha3BaHUSIM: a) 2,5-TUMETUITEeKCEeH-3;

0) 2-MeTun-3,5-MnponuIHOHAH;

B) 2,5 - IUMETUJI - 3-HUTPOTr€KCaH;

r) 2,3-IUXJIOPreKCaHOBAsI KUCIIOTA;

1) 2 - aMMHOOYTaH.

4. Hanumure cTpyKTypHbIE (POPMYJIbI BCEX COEIMHEHHI COCTaBa:
HA30BUTE MOJTYUYEHHBIE COSTUHEHUSI.

a) C6H12;

6) C5H110H;

B) C5H11N02.

6.2. 3agaHus Ha COCTABJICHUE MTOJIHBIX U COKPALLEHHBIX CTPYKTYPHBIX
(opMyJ1 OpraHMYECKUX BEILECTB OTIEIbHBIX KJIACCOB.

1. Hanuiute nojHbIe U COKpAIIEHHbIE CTPYKTYPHBIE POPMYJIBI:
2,2,3,4-TeTpaMeTUIITICHTaH

2,3,6-TpuMeTHII-3-3TIITENTaH

2,5-nuMeTuIrekceH-3

2-MOHOMETHII-3,5-TUIPONUITHOHAH

2,5 - TUMETUN - 3-HUTPOTEKCaH

2,3-IuXJIOpreKcaHoBast

KHUCIIOTa; 2 - aMUHOOyTaH

4 - MEeTUIIIMHTEH-3

2,2-TAMETHIIOYTHH -3

2.CocTaBbTe CTPYKTYpHBIE (POPMYIIBI TPEX AITKHUHOB, KOTOPHIE
WU30MEpHBI 2- MeTHIIOyTaaueny-1,3. Jlalite M Ha3BaHUS.

6.3.3a7auu Ha ornpeeNeHHe MPOCTEnIe (opMyITbl OPraHUuIEeCKOW MOJICKYIIHI,

HCXOJs U3 DJIEMEHTHOTrO cocTana (B %).

1.KakoBa (popmyiia coeqHEHMs, B KOTOPOM MaccoBasi J0Jisl Kajlus paBHa
0.565, yrnepona — 0.087, kucnopona — 0.348?

2.BeiBeguTe npocTeinyo GopMyty COeIMHEHHUS, €CJIM U3BECTEH €r0
AJIEMEHTHBIN COCTAaB:

a) yriepona 0.2730 (27.3%) u kucnopona 0.7270 (72.7%)

0) kanpuus 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) HaTpust 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopoxa 0.4270 (42.7%)
3.Haiinure MonekynsapHyto GopMyIy COeTUHEHHUS a30Ta C BOJOPOJAOM, €CITU



MaccoBasi 10Jis BOAOPpoJia B HeM paBHA 12.5%, a OTHOCUTENBHAS TIIIOTHOCTH NapOB
ATOTO BELIECTBA MO BOJAOPOAY paBHa 16.

4.Tlpu cropanuu 3,636r BemectBa oOpaszyercs 8 r yriekucioro raza u 4,3632 r
BObl. Macca 1 Mok 1aHHOrO BemiecTa paBHa 60r. Y CTaHOBUTH MOJIEKYJISIPHYIO
dbopMyITy TaHHOTO BEIIECTBA.

4.2.2.11pakTUKO-OPHEHTHPOBAHHbIE 3aJaHUA

Ha3zBanue tembl [Tepuonnueckwnii 3akon u Tabnuna JI.11. Menneneena

Pe3ynbTaT 00yueHus XapakTepu3oBaTh XUMUYECKUE PJIEMEHTHI B
COOTBETCTBHU C UX ITOJIOKCHHUEM B

MEPUOANYECKOU

cucreMe xumuueckux 3eMeHToB .M. Menneneena

3anganue: CocTaBUTh XapaKTEPUCTUKY XUMUUYECKUX IJIEMEHTOB B
COOTBETCTBHE C BAPUAHTOM IO JAaHHOMY IUIAHY:
1.Ha3Banue snemeHTa 1 ero o003HaYeHUE.
2. ITonoxenue snemenTa B [lepuoanueckoit cucrteme.
~-HOMEp TPYMIIbI
-foJrpymnna
-HOMEDP MepHroia
-HOPSIAKOBBIN HOMEP
3. CocraB aToma
-aTOMHasi Macca
-3apsig sqpa
-KOJIMYECTBO TPOTOHOB
-KOJIMYECTBO HEUTPOHOB
-KOJIMYECTBO AJIEKTPOHOB
4. CTpoeHHUE dIECKTPOHHOU 000JIOUKH
-pacnpeniesieHne 3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHIM
-3NIeKTpOHHAs hopmyIa
-rpaduyeckas dJIeKTpoHHas hopMyia
-CTPOEHHE BHEUIHEr0 SHEPreTUYECKOro ypOBHS,
-BaJICHTHBIE BO3MOKHOCTH aTOMa
5. CBolicTBa IpOCTOrO BEMIECTBA U €T0 COCTMHEHUN
-METaJll WJId HEMETall
-opMyJia U XapakTep BBICIIETO OKCH/JIA
-popMyna u XxapakTep rHApOKCHIA
-opmyJia JETy4ero BOJOPOTHOTO COSTUHEHUS
6. JlonoJHUTEIIbHBIC CBEICHMS
-HaX0XXJICHUE B MIPUPOJE, PACIPOCTPAHEHHOCTD
-KOT'/1a U KEM OTKPBIT JAHHBIN AJIEMEHT.
-pu3nyecKkre CBOMCTBA MPOCTOTO BEIIECTBA
- MPAKTUYECKOE MPUMEHEHUE MPOCTOTO BEIIECTBA

Ne IlopsiaxoBblil HOMep Ne IopsinkoBblii HOMep Ne IlopsiaxoBblii HOMep
BAPHAHTA XHMMHYeCKHX 3JIeMEeHTOB BapHaHTa | XMMHYECKHX 2JIEMEHTOB | papuanTa | XHMHYECKHX 3/I€MEHTOB

1 922 35 6 612 22 11 815 35

2 1124 44 7 1037 21 12 4 30 53

3 19 25 45 8 3832 42 13 18 28 38




=

5 20 43

33 13 48

14

7 47 27

W

1 38 47

3450 21

15

16 29 51




CTpoeHue u CBOICTBA HEOPraHMYECKHUX BeleCTB

1.Kap0okcurepanus

Ha3zBanue tembl [Ipon3BOICTBO HEOPraHUYECKUX BEUIECTB. 3JHAUYECHUE U
pUMEHEHHUE B OBITY M Ha MPOU3BOJICTBE
Pe3ynbraTt 0OyueHus OO00CHOBBIBATh 3HAYEHUE U IPUMECHEHUE

HEOPTraHUYECKUX BEIIECTB B OBITOBOU U
MIPOU3BOJCTBEHHON IESTETLHOCTH YEI0BEKA UX
(U3HKO-XUMUYECKUMH CBOMCTBAMU

A 3HaKOMO JIM BaM TOHATHE «KapOokcuTepanus»? B TepanmeBTHYECKUX IENIIX
UCIOJIB3YIOT ra3oo0pa3Hoe BemecTBO. [lo 3ToM mpuyurMHE MOJOO0HYI0 METOIUKY
Ha3bIBAIOT «Ta30BbIMM YyKOJaMU». OJTa METOAHMKA HCHOJb3yeTCS ISl JICUEHUs
CEpICYHO-COCYIUCThIX  3a00JIeBaHWM,  TOBBIIIEHUS  3JACTUYHOCTH  KOXHU.
[ToBbIlIEHHE CcOAEpKAaHUA 3TOr0 ra3a B KpPOBM TOBOPUT O HEKAaYeCTBEHHOM
¢ynkunu kpoBu. CamMoe yAMBUTENBHOE, YTO OHO MCIOJIB3YETCsI B TBEPAOM BUJIE B
MUIIEBOI TPOMBIIIEHHOCTH JUIsl XPAaHEHHUS U IEPEBO3KU MPOAYKTOB: PbIOBI, Msica,
MOPOKEHOTO.

3aganue

Br10epute oa1H NpaBUIbHBINA OTBET:

1. O xakom BemecTBe UAET

peub? A) yIJIEKHUCIIbIN Ta3

b) kucnopon

B) ammuak

2. KakumMu XMUMHUYECKHUMH CBOMCTBaMU 00JIaJa€eT 3TO

BEIIECTBO? A) KUCIOTHBIMU

b) ocHOBHBIMHU

B) amporeprbiMH

3. C 4yem MOKET BCTyIaTh BO B3aUMOJIEHCTBUE?

A) ¢ BOJI0OM, OCHOBHBIMHU OKCHJIAMHU, I1I€JI0YaMH, HEKOTOPBHIMHU COJIIMU

b) ¢ Boji0oM, KUCTTOTHBIMU OKCUJIAMU, TIEJI0YAMH, HEKOTOPBIMU COJISIMU

B) ¢ BoJ10#, KHCIIOTHBIMU OKCUAAMH, KHCIIOTAMH, HEKOTOPBIMH COJISIMU

4. C nOMOIIBIO0 KAaKOT'O BEIIECTBA €T0 MOYXKHO

oOHapyxuth? A) dhenondraienna

b) 6pomMHoOit BOsIBI

B) u3BecTkoBOM BOABI

5. [IpuBenuTe (hakThl, KOTOPHIE TOKA3BIBAIOT OTPUIIATEILHOE BIUSHUE

ATOTrO Tra3a Ha JKEJyJOYHO-KHIIEUYHbIA TPAKT YeIOBEKa

2.IloBapeHHas coJIb

Ha3zBanune Tembl [Ipon3BoACTBO HEOPraHUYECKUX BEUIECTB. 3HAYECHHUE U
IpUMEHEHHUE B OBITY ¥ Ha IIPOU3BOJICTBE

Pesynbrar 00y4yeHus OO00CHOBBIBATh 3HAYECHHE U IPUMEHEHUE
HEOPTraHUYECKUX BEIICCTB B OBITOBOM U




MIPOU3BOJACTBEHHOMU JIESITEIbHOCTH YEJIOBEKA UX
(UBUKO-XUMUYECKUMHU CBOMCTBAMU

N3BecTHO, 4TO B MuUpe 100bIBaeTcs npuMepHo 100 MUILIMOHOB TOHH NOBapeHHOU
conmu B roja. Ha mumieBble HYXAbl PacXoAyeTCs OKOJIO OJHOM YETBEPTOM YaCTH
sToro konuyectna. Kyna ke uaer ocraibHas colib? [loBapeHHas CoJib COBEPIICHHO
HE0OX0IMMa MPH MPOU3BOJICTBE MSCHBIX U PHIOHBIX KOHCEPBOB, OHA MCIOJIb3YETCS
B METAJUTyPrM4€CKOM OTpacid MPOMBIIUICHHOCTH, TpPU 00pabOTKE MEXOB H
pa3IUYHBIX KOX, B TMPOLIECCEe NPUTOTOBICHUS MbUIA, WIET JJIs TOJIYyYCHUS
KaJIBIIAHUPOBAHHON COJbI, MpHMeHseTcs B MeauiuHe. OCHOBHOM TOTpeOUTEINb
COJIM — XUMHUYECKasl OTPaciib IPOMBIIIJIEHHOCTH. B 3TOM 001aCcTH HCTIONB3yeTCs HE
TOJIBKO caMa COJib, HO W 3JIEMEHTHI, COCTaBJISIONIME €€. B mporecce 3ieKkTposm3a
€€ pacTBOpa MOJY4YaroT XJIOp, BOAOPOA U eakuid HaTp. M3 pacTBOpa eakoro Hartpa
MOJIYy4YalOT TBEPAYIO IIET0Ub — KayCcTUK. CoeNHSIA BOJOPO/] C XJIOPOM, MOJIyHaroT
COJISIHYIO KHCIIOTY.

3aJjaHKe: COCTaBbTE YPABHEHHUS, ONTMCAHHBIX B TEKCTE PEAKIIHIA.

3.Coun

HasBanue TeMbl [TIpou3BOICTBO HEOPraHUYECKUX BEIIECTB. 3HAUYEHUE U
IIPUMEHCHHE B OBITY U Ha MPOU3BOJCTBE

PesynbTaT 00yueHus OOGO0CHOBBIBATh 3HAYEHUE U IPUMEHEHHUE

HEOPTraHMYECKUX BEILIECTB B OBITOBOM U
MIPOU3BOJACTBEHHOM JEITEIBHOCTH YEJIOBEKA UX
(U3UKO-XUMHUUYECKUMH CBOMCTBAMH

OO0nIre KOMIETECHITUHN OK 01, OK 02

Cyxue IpoxKHM — 3TO CMECh COJIeH: TUApOKapOOHATa aMMOHUs, KapOoHaTa
amMoHMs 1 kapOamara ammoHuss NHANH2COO. Bcee 3Tu conu npu HarpeBaHuu
pasyiararoTcs ¢ BBIAEIEHUMEM aMMHUaKa M YIJIEKHCIIOro rasza. Paszmarasice B Tecrte
IIPU BBITEUKE XJ1€0a, CyXHe IPOKAKU MPUAAIOT EMY KETaeMyI0 OPUCTOCTb.
1.Kakyto ¢dopmyny HMEIOT TUAPOKAPOOHAT aMMOHHUS, KapOOHAT aMMOHMS,
KapOamaT aMMOHMSI, aMMHUAK U YTJIEKUCIIbIN Ta3.

2.0npenenuTe TAN XUMUYECKOW PEaklMK, IPOTEKAOUIEH PU HAarPEBAHUH COJICH:
rupokapboHaTta aMMOHUS, KapOOHATa aMMOHHUS U KapOaMaTa aMMOHHUSI.
3.CocTaBbTe YpaBHEHMSI XMMHUYECKHX PEAKIMHU PA3JIOKEHUS COJEH aMMOHHMS C
BBIICJICHUEM MPOAYKTOB, MPUAAIOUINX TECTY HEOOXOIUMYIO MOPUCTOCTb.

4.1I'ne ¥ 1715 4ero UCHoJib3yIOT JaHHbIE XUMUYECKUE PEAKIUY.

5.Haiinure B MHTEpHETE MW JIPYTUX HCTOYHHMKAX WMH(MOpMaAIUU, Kakue Apyrue
BEIECTBAa MOKHO HCIIOIb30BaTh aHAJIOTUYHBIM 00pa3oM

BoJb1110¥ MOMyISIPHOCTBIO CPEIM TYPUCTOB MOJB3YIOTCS CTAUIAKTUTOBBIE MEIIEPHI
B ropax Kakaza m KpeiMa, cpeam KOTOpPBIX €CTh HE MNPOWACHHBIE 10 KOHIA.
N3BecTHSIKOBBIE TElIephI-Ta0upUHTHl KpbiMa cy Wi nmapTu3aHaMm yOeKHUIleM B
nepuoa Bemukoit OTedecTBeHHOM BOMHBI. Peaknus mpeBpaiieHusi kapOoHaTa B




OukapOoHaT oOpaTHMa, MOATOMY Ha MOTOJKE U3BECTHIKOBOM MEIIEphl U3 KaIllH
BOJIbl, HACBIIEHHOW THAPOKApOOHATOM KalbIUsl, BBIICISAETCS TUOKCU]l YIIIepoaa,
U MpeXJie YeM Karlid yCIeeT ynacTh BHU3, YaCTh PACTBOPEHHOIO TUIpokapOoOHaTa
mpeBpaimaercs B TBEpHbId KapOoHar. Tak 3apoXAarOTCs CBHUCAIONINE BHU3
COCYJIbKM CTallakTUTOB. M3 BOJbI, Kamaroumieid co CTAJIaKTUTAa, Ha MOy MelEephl
TOXKE€ OCakaaercss KapOOHAT KajibllMsi, U C TEUEHHEM BPEMEHU HaBCTpEUy
CBHUCAIOIICH COCYJIbKE OJJHUMAETCS TAKOU e CTOJIO CHU3Y — CTaJIarMHT.
Bormpocksr.

1.3anuuure XuMudeckue GopMyIabl BEIIECTB: THAPOKAPOOHAT KalbIusi, KapOoHAT
KaJIbLIUS, JUOKCH]T YIIIEpOAa.

2. CocTraBbTe CXEMBI IPEBPALIEHUS BEMIECTB, O KOTOPBIX TOBOPUTCS B 3a]1a4e.

3. Onpenenurte TUI KaXI0H XUMUYECKOW peaKIuu.

Kunernyeckue ¥ TepMOIUHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHMS
XUMHYECKUX peakuui

HazBanue teMsl TepmoguHaMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XAMUYECKUX peakunil. PaBHOBECME XUMUUECKUX
peakiun

Pesynbrar 00yuenus Hccnenosars BIMSAHUE U3MEHEHUS KOHIICHTPALUU
BEILIECTB, PEAKLIUH CPEJIbI U TEMIIEPATYPBI
Ha CMEILEHUE XMMUYECKOI0 PaBHOBECHUS

Y cTaHOBUTE COOTBETCTBHE MEXAY (PAKTOPOM U CMEILIEHUEM PAaBHOBECHS IS
eakiuu, ypapHeHue kotopoit CoHa(r)+Ha (1)~ C,Hg(T) + Q

dakTop [Tonoxxenue paBHOBECHs
A) IloBeIlieHHE AaBICHUS 1) CmecTutcs BIipaBo

b) YBenuuenue temreparypsl 2) CMecTUTCS BIEBO

B) VBenunuenue konnentparuu C,Hs, 3) He usmenurcs

I') Ymensimenue konnentpanuu C,He

J1) IlpumeneHnne kaTaauzaTopa

1. dakTop, HEe BIUSIOMINN HA CKOPOCTh XUMUYECKOW PEAKIUU:
1) aBnenue 2) Karanuzarop 3) KonnenTparus
4) ®opma cocyaa, B KOTOPOM MPOTEKAET PEAKIIUS

2. dakrop, BIUAIOMINN HA CMEIIEHUE XUMHUECKOTO PABHOBECHSL:

1) Bug xumuueckoii cesizu  2) Katanuzarop

3) [Ipupona pearupyromux BemecTB 4) Temnepatypa
3. C yBenuyeHUEM KOHIIEHTpPALlMU a30Ta B 2 pa3za CKOPOCTb MPSAMOW pEaKIluH,
ypaBHeHUE KOTOpoit N»(T)+O(1)>2NO(T)

1) He usmenurcs 2) YBenuuuTtcs B 2 pasza

3) YBenuuurcs B 4 paza 4) Ymenbmutcs B 4 paza
4. C yBelnM4YeHHUEM JIaBJICHUS B 5 pa3 CKOPOCTh MPSAMOU peakliuM, ypaBHEHUE
koTopoit 2NO(T)+0x(1)«>2NO,(T), yBeTUIUTCS B:

1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125 pa3



5. Ilpu noBeimennu temneparypsl Ha 10°C (TeMrepaTypHbiil K03G(OUIIMEHT paBeH
2) CKOPOCTh XUMHUYECKOW PEaKLUy YBEITUUMBAETCS:
1) B 2 paza 2) B 4 paza 3) B 8 pa3 4) B 16 pa3
6. C yBenMYeHUEM JaBJICHUS paBHOBECHE OOpaTUMOM peakluu, YpaBHEHHE
kotopoi C,HurytH>0r«—C,HsOH
1) He usmenutrcs  2) CMecTUTCS B CTOPOHY MPOJYKTOB pPEAKIIUU
3) CmecTUTCS B CTOPOHY MCXOJIHBIX BEIIECTB
7. Jns  cMelleHHs ~ XMMHUYECKOrO  pPaBHOBECHS  OOpaTUMOM  peakuuu
2S80,(r)+0x(1)«>2S0;(r)+Q B CTOPOHY UCXOAHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuts nasnenne  2) [loBbICUTH TEMIIEPATYPY
3) Ilonnsurs Temneparypy 4) Beectu karamuzatop
8. MakcuMmanbHasi CKOPOCTh XMMUUYECKOHN peakliiy U B3aUMOJCHCTBUY BEILIECTB,
(bopMyIIBI KOTOPBIX
1) Zn(rpanynsi) + HCI 2) Zn(mieuis) + HCI
3) Pb + HCI 4) Fe + HCI
9. IloBhlllIeHHE TEMIIEpaTyphbl CMENIAeT XUMUYECKOE PAaBHOBECHE BIIPABO B
0o0paTUMOM peakinu, YpaBHEHHE KOTOPOIA:
1) 2H, + O, < 2H,0 + Q 2) SO, + H,O < H,SO3 + Q
3)2NO + O, <> 2NO, + Q 4) CsHyo - CiHs + H, - Q

JucnepcHbie CUCTEMBbI

HazBanue temel I[I/ICI'[epCHI)Ie CHUCTCMBI 1N q)aKTOpBI 1%0,¢ YCTOP'I‘{HBOCTH

Pe3ynbTaT 00yueHus PaznuyaTh UCTUHHBIE PACTBOPHI, KOJIOUTHbBIE
PacTBOPHI U TPYyOOUCTIEPCHBIE CUCTEMBI HA OCHOBE
XUMHUYECKOTO HKCIIEPUMEHTA

Bona

B kpyxeBo OyaTo oAeTsl
JlepeBps, KyCThl, IPOBOAA.
KaxxeTcs cka3koro 310,

A B CYIIHOCTHU — TOJIBKO. ..

3amaHue:

1. KT0 1 Korja BrepBbie OCYIIECTBHII CUHTE3 BOJIbI?

2. Kaxkoii Bo3myx Tsixkesnee - CyXou WiIu BIaXHbIN?

3. B kakom opraHe 4enoBeKka COJIePKUTCS HanOOIbIIee KOJIUYECTBO BOJIBI, a B
KaKOM — HauMeHbIee?

4, HazoBuTe BoceMb HAaMMEHOBAHUN COCTOSTHUSI BOJIbI, TPUHSATHIX
B METEOPOJIOTUU — CKOJIBKO MOJIEKYJ BOJIbI B OK€aHE?

5. Yto Takoe CHEeKUHKH?

6. Pacmagatorcst i1 B BOJie Ha HOHBI €€ COOCTBEHHBIE MOJICKYJIII?
7. Mosket 11 Bosia ropersb?

8. MoxxeT i Boa Te4b BBEPX?

9. [lepeuncnure xuMuueckue U GU3NYECKUE CBOMCTBA BOJIBI.

10. PoJsb BOIBI B )KU3HU YEJIOBEKA.




I'unoxsiopur Kanus

IIpp cTupke TpA3HBIX BEHIEH XO3SIMKH MOJB3YIOTCS  XJIOPCOIEpKAIIUM
0TOEeIMBaTENIEM.

3aganue:

YTo npu 3TOM MIPOUCXOINUT?

Kaxkoe BeliecTBO nposBIisieT 0TOEIUBAIOIINE CBOICTBA?

Hanummre peakuuio pas3iiokKeHusl TUIIOXJIOPUTA KaJlusl Ha BO3[yXe MpH JeHCTBUU
YTIIEKHUCIIOTO Tasa.

Hanmumure peakuuio NOJyd4eHHs] THIOXJIOPUTA Kalus M3 XJIopa U T'MAPOKCHIA
HaTpHUsl.

1.B peanumaruio nomnajgatoT O0IbHbIE, TOTEPABILINE MHOTO KpOBU. B 3THX ciyuasx
ucnonb3yroT 0,85%-ii pactBop moBapenHoit comm (p= 1 r1/MiI), KOTOpBIi
Ha3bIBaCTCs (PU3NOIOTUIECKUM PACTBOPOM.

3ananue: IlpencraBpTe, 4TO BBI MEICECTPA PEAHMMALMOHHOTO OTACIECHUS U
JOJDKHBI CpO4YHO mnpurotoButh 800 M Takoro pactBopa. Kak Bl Ha mecre
MEJICECTPbl NPUrOTOBWIIM Obl TakoM pactBop? (OtBer: PactBoputh 6,8 T conmu B
793 M1 BOABI.)

2. dapmaineBTy HEOOXOOUMO HPUTOTOBUTH S5%-HBIM pacTBOpP HOAA, KOTOPBIU
UCIOJIB3YIOT 1Sl 00paboTku paH. Kakoit 00beM pacTBOpa OH MOKET MPUTOTOBUTH
u3 10 r KpUCTANIMYECKOTO HOJa, €CIU IUIOTHOCTh pPAacTBOpa JOJKHA OBITh
0,950r/mn?

Bomnpocstr:

1.Kakyto popmyiny umeeT KpuCTaIITM4ecKuid noa’?

2.YT0 3HAUYUT «IIPUTOTOBUTH PACTBOP»?

3.Crenaiite 1o yCIOBHIO 3a/1a4yll HEOOXOIMMBIE pacueThl AJIsl MPUTOTOBIICHUS
pacTtBopa.

CTpoeHue U CBOWCTBA OPraHUYECKUX BEIIECTB

HazBanue temsbl OpFaHH‘-IeCKI/Ie BCIICCTBA B ) KN3HCACATCIBHOCTH
YCJIOBCKA. HpOI/I3BOJICTBO " IPUMCHCHHC
OPraHUYCCKUX BCUICCTB B ITPOMBIINIJICHHOCTH

Pesynbrar 0OydueHus OO0O0CHOBBIBATH 3HAYCHHE U IPUMEHEHNE
OpTraHUYECKHUX BEIECTB B OBITOBOU U
MPOU3BOJACTBEHHOMU JICSITEILHOCTH YEJIOBEKA UX
(U3UKO-XUMHUUYECKUMU CBOMCTBAMHU




AuerujieH

OaHUM U3 caMbIX PacIpOCTPAaHEHHBIX CIIOCOOOB CBAPKH ILJIABJICHUEM SIBIISIETCS
ra3oBas CBapka, KOTOpasi MPOM3BOJUTCS C OOpa30BaHHEM Ta30BOT0 IJIAMEHH B
KaHajlax cBapouyHoil ropenku. OOpa3oBaHHE Ta30CBAPOYHOIO  IUIAMEHH
HEBO3MOXHO 0€3 rasa aneTuwieHa. TeXHUYeCKUW aleTUIeH MoIydyarT U3 kapOuaa
KaJIBLIUSL.

3amanue

1. O0BsicHUTE, KaKOW (PU3NYECKUI MTOKA3ATENb TO3BOJISET

MCIOJIb30BaTh alleTHJICH ISl CBAPOUYHBIX padoT;

2. CocraBbTe ypaBHEHUE PEAKIUU MTOTYUYCHHS alleTUIICHA;

3. CocTaBbTe YpABHEHUE PEAKIIUN TOPEHHUS AlIETUIICHA;

4. Boruuciaute 00bEM alleTUICHa MOJyYeHHOTO U3 KapOua KaJibIUsl MacCou

128 r, cogepxkamero 5% npumeceil, €Cim BbIX0 aleTuiieHa coctasisieT 80%

OT TEOPETUYECKH BO3ZMOKHOTO.

Kap6oHoBbIe KMCJIOTBI

MoJioyHast KMuCJI0TA

[TpoMexKyTOUHBIM MPOYKTOM OOMEHA y TEMJIOKPOBHBIX )KMBOTHBIX SIBIISETCS
MOJIOYHAs! KMCJIOTA. 3anax 3TOM KUCJIOThI KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT
Ha 3HaYUTEIBHOM PACCTOSHUU.

3amanue

1. ITouemy Hacexkombie (KOMaphl) OBICTPO HAXOAST CBOIO KEPTBY?

2. YcraHoBute  (OpMyslTy MOJIOYHOM  KHUCIOTBI, KOTOpass IIOMOTaeT
HAaCEKOMBIM HAaxOJWUTh TEIUIOKPOBHBIX JKMBOTHBIX, €CJIH MAacCOBBIE JIOJIH
AJIEMEHTOB B HeW cocrtaBisitoT: yriaepoaa — 40,00%, Boaopona — 6,67%,
kuciopoaa — 53,33%.

3. CocTaBbTe CTPYKTYPHYIO (POPMYITy MOJIOUHOM KUCIOTHL. HazoBuTe KUCIOTY
no HoMeHkiarype MIOITAK.

4. Ha oCHOBaHMM CTPOEHHSI MOJIOYHOM KHMCIJIOTHI CACIAUTE BBIBOJ O

€€ XMMUYECKNX CBOWCTBAX.

5. Haiiiure B MHTEpHETE WK JPYTUX UCTOYHUKAX UH(POPMALIHIO O
IIPUMEHEHUHN MOJIOYHOM KHCIJIOTBI.

ben3oiinas kucjaora

KitokBa u OpycHHKA MOTYT OYEHb JIOJITO XPAaHUTHCS B CBEXEM BHjIe Oe3 caxapa,
TaK Kak 3TOMY CIIOCOOCTBYET HAJIMUME B HUX MPEKPACHOTO KOHCEPBAHTA —
OCH30MHON KUCIIOTHI.

3aganue: Y CTaHOBUTE MOJICKYJISIPHYIO (DOPMYITY KUCIOTBI, €CJIU MAaCCOBBIC JIOJIH
AJIEMEHTOB B HEM COCTABIAOT: yriaeponaa — 68,85%, Bonopona — 4,92%, kucnopona
—26,23% (M = 122 r/momb).

MeTtan

[Ipy THHEHMH paCTUTEIBHBIX OCTaTKOB Ha JHE OO0JOT TMOA  BIHUSHUEM
MUKpPOOPraHU3MOB OO0pa3yeTcsi OOJOTHBIM Tra3 — MeTaH, KOTOpbId CHocoO0eH
CaMOBOCIUIAMEHATHCS HA BO3/YXE.

Bomnpocsr:



1 .3anumuTe MOJICKYIAPHYIO, CTPYKTYPHYIO U DJIEKTPOHHYIO (POPMYIIBI METaHa.
2.CocTaBbTe ypaBHEHHWE XUMHYECKOW PEaKIIMM CaMOBOCIUIAMEHEHHUs MeTaHa
Ha BO3yXe.

3.Tlouemy oOpa3yroTcs «OIyKAarolre OroHbKW» Ha 0onore?

4. CocTaBbTe KapTOUKy « AHKETHBIE JaHHBIC METaHA.

KavecTBeHHbIE peakunu 00HAPY:KEHHUS OPraHUYeCKUX U HEOPraHUYeCKuX
BeLEeCTB

Ha3BaHune Tembl OO6Hapy»)eHue HEOPraHMYECKUX KaTHOHOB M AHMOHOB
Pesynbrar 00yueHus HccnenoBarh KaueCTBEHHBIE PEAKIINU
HEOPraHMYECKUX BEIECTB

Hon

Ha Oenyro canderky nOpoauiaum #WoJ, MONBITAINCH BBIBECTH €ro C TOMOIIBIO
orbenuBatens «llepconby, 3aTeM XJIOpHAs H3BECTh, HO IATHO HE UCUE3IIO.

YTo0OB! yaanuTh MATHO, KAKOE CPEACTBO HAIO MCIIOIH30BATHCS C OKUCITUTEILHBIMU
WJIM BOCCTAaHOBUTEIbHBIMHU CBOMCTBAMU?

Hannmmre KauyeCTBEHHYIO pEaKLIHIO Ha OIpeaereHue noaa?

Onuirre NpUMEeHEHUe Hoja B OBITY.

[Touemy B Kurtae Oo0sbHBIX 3000M H3/1aBHA JiedyaT 30J0M MOPCKUX TyOOK?
Nudopmarnus-noackaska. ExenHEBHBIM mpueM HEOOIBIIUX 03 COCAMHEHUU
Hona momoraeT u30aBUTHCS OT 300a. Mopckue ryOKu, MOpcKasi KamycTta 0orarsbl
rogom. Iloatomy B Kurae u SnmoHum OoybHBIX 3000M M37aBHA JieyaT 30JI0M
MOPCKHUX T'yOOK.

3amganue. BerauciauTe, CKOJIbLKO TPaMMOB MOPCKOM KamyCcThl HEOOXOIUMO CheIaTh
€KECYTOYHO JIsi TOr0, 4YTOOBI BOCIOJIHUTH CYTOYHYHO moTpebHocts (800 wmr)
opranusma B iiozne. B 100 r Mopckoil kanycThl cofep:kaHue ona coctapiset 250
MT.

Coenunenns cepbl

Ha 3aHATHSIX XUMHUYECKOTO KPYy>KKa ydaluecs: UCCIeI0BAIN MTPOCTOE BEUIECTBO
JKEJITOrO 1IBETA, HEPACTBOPUMOE B BOJIE.

ITpu cxurannm 3TOro BEUIECTBA B KMCI0OPOAe 00pa30oBaics ra3 ¢ pe3KUM 3a1axoM.
Korna ra3s pactBopsiiiv B BOJE, OJIy4aJICsl pacTBOpP, B KOTOPOM OKpacka JIakmyca
CTaHOBUJIach KpacHOU. Ecnu e B Kon0y ¢ ra3oM HaJIMBaJi pacTBOP T'MJIPOKCHIA
HaTpUs, TO 3aMax raza OpICTPO UCYE3all.

Onpenenure COCTaB UCCIEYEMOTO BEIIECTBA U 3AIIMIINTE €r0 HA3BAHME.
CocrtaBbTe 3 ypaBHEHHs peaklnid, KOTOpblEe ObUIH MTPOBEIEHBI YUaTIMUCS B
IIPOLECCE €r0 PaCIO3HABAHMS

4.2.4 3apanus JabopaTopHbIX padoT

Tema JlaGopaTopHasi padora
XUMHUYECKUE peaKIuu JlaGoparTopHnas padora 1. «Peakuuu
TUAPOIU3a»

JlaGopaTopHasi padora 2. «Peakuun
MOHHOT'O OOMEHay.
CrtpoeHue 1 cBOWCTBa JlabopaTtopHas padora 3. «CBoiicTBa




HCOPraHN4YCCKNX BCIICCTB

METaJIOB)
JlaGopaTopHnasi padora 4. «CBolicTBa
HEMETAJIIOB)

Kunetnueckue u TepMOAMHAMHUYECKHUE
3aKOHOMEPHOCTH MTPOTECKAHUS
XAMUYECKUX PEAKIINI

JlaGopaTopHas pabora 5.
«OnpeneneHne 3aBUCUMOCTH
CKOPOCTH pEaKklMK OT KOHIIEHTpaluu
pearupyromux BeIeCcTB
JlaGopaTopHuasi padora 6.
«Onpeznenenne 3aBUCUMOCTH
CKOPOCTHU PEaKUUU OT TEMIIEPATYPbI»
JlabopatopHas pa6ora 7. «3yueHue
BIIMSIHUA Pa3IMYHBIX (PAaKTOPOB Ha
CMEIIeHNE XUMUYECKOI0 PAaBHOBECHUSD)

JlucriepcHbie CUCTEMBI

JlabopaTopHnasi padora 8
«IIpuroroBneHue pacTBOPOB»
JlabopaTopHnasi padora 9
«MccnenoBaHue TUCTIEPCHBIX CUCTEM))

CtpoeHue u CBOMCTBA
OPraHUYECKHX BEICCTB

JlaGoparopHnas padora 10.
«IToyyeHue sTUIEHA U U3yYEHUE ETO
CBOMCTB»

KadecTBeHHBIC peakuu
0OHApPYKEHUsI OPTaHUYECKUX U
HEOPTraHMYECKUX BEIICCTB

JlabGopaTopHnas padora 11.
«AHaTUTUYECKHUE PEAKIIUH KATHOHOBY
JlaGopaTopHnas padora 12.
«AHaTUTUYECKUE PEAKIIMU aHUOHOB
JlaGoparopHnas padora 13
«KauecTBeHHbIE peaklIMM Ha
OTJIeJIbHBIC KJIACChI OPraHUYECKUX
BeuiecTB» JlabopaTropuas padora 14
«KauecTBeHHbI aHAIU3
OPraHUYEeCKUX COCAMHEHUH I10
(GyHKIIMOHATBHBIM

rpyIIam»

HccnenoBanne 1 XUMUYECKUI
aHanu3 0ObEKTOB Ouochepsl

JlaGoparopHnas padora 15. «OCHOBBI
1a00paTOPHOI IPAKTUKKUY
JlaGoparopHasi padora 16.
«OrnpeneneHne )KeCTKOCTH BOJbI U
CHIOCOOBI €€ YCTPaHCHUS




JlaGoparTopHasi pabora 17 (Ha BbIOOp)
«OOHapyKeHHEe HUTPATOB B MIPOTyKTAX
MATAHUS

«HccnenoBanue NpoAyKTOB MATAHUS
Ha HaJIM4YKE YTIIEBOJOB (MyKa, TBOPOT,
MOJIOKO, OTYPT) Ha HAJIMYHE
YIJIEBOJIOB (KpaxmaJi, TIKo03a,
caxaposa)»

JlaGopaTopHnas padora 18
«Omnpenenenne pH BoHOM

BBITSKKH TIOYBBI, €€ KUCJIOTHOCTH U
HIEJIOYHOCTH»

JlaGoparophnas padora 19-20
HccnenoBanue npeasio;KEeHHOTO
00BEKTa Ha KIUCIIOTHOCTb, IIET0YHOCTbD,
XUMUYECKUH COCTaB (3arps3HUTENH,
MaKpO- 1 MUKPO3JIEMEHTHI).

JlabopaTopHnas padora Ne 1.
I'mapousus coJiei

Henp 3anartus: [loHsaTe cymuHocTh ruaposm3a. Hayuumthesa ouenuBars pH
Cpelbl IPU TUAPOIU3E, MUCATh YPABHEHUS PEAKIIMil THIPOIH3a.

PeaktuBbl U 000pymoBaHue: pacTBophl cojieii: Hutpata cBuHIA (Pb(NO)s),
cynbdpara Menu (II) (CuSOs), kapOonara nHatpus (Na,COs;), cynbdara HHHKA
(ZnS0y), xnopuaa Oapus (BaCl,) u npyrux, yHUBepcalbHbI UHAUKATOP, IITATUB
C mMpoOupKamu.

XoJ paloTs:

OmnbiT Ne 1. BzanmopeiicTBue coJieil ¢ COJIAMM.

B mpoGupky momectute 2 Ma pactBopa coimu ZnSOs u mpuieiite 1 mi
pactBopa comu BaCl, mo oOpa3oBanus ocajaka. 3anuimuTe HAOIIOACHHUS U
XUMUYECKYIO PEAKIIUIO B MOJIEKYJISIPHOM U HOHHOM BHUJIE.

OmnbiT Ne 2. OnpeaesieHue peakuuy cpeabl pacTBOPOB coJiei

HanecuTe Ha MOJOCKM YHHMBEpPCaIbHOW HWHAUKATOpHOW Oymarum mo 1 — 2
KaIlIM UMEIOLINXCS PACTBOPOB COJIEH.

Onpenenute pH pacTBOpoB, CpaBHUB OKpacKy Oymaru C mpuiiaraeMou
[BETHOM IIKAaJIOW. 3alUIINTE MOJEKYJSAPHBIE U MOHHBIC YPAaBHEHHS THAPOJIN3A
COJIEH.

Crenaiire BBIBOJI.

KonTpoJibHBbIE BOPOCHI
1. Yto Ha3bIBa€TCA MOHHBIM MPOM3BEICHUEM BOALI? UemMy OHO paBHO?




2. Yro takoe pH pactBopa? Kakoil pacTBOp Ha3bIBA€TCsSl HEUTPAIbHBIM,
KHCJIBIM, IIETOYHBIM?

3. Kakue coenHeHust Ha3bIBAIOTCS COJISIMU?

4. Yto Ha3bIBAETCS TUAPOIU30M COJICH?

5. 3anmumute npespamenue: CuO — CuSO4 — Cu(OH), — CuO

6.Kakue conu noaseprarorcs rujiposnnsy? [IpuBenure npumepsl.

7.Kakue hakTophl BIUSIIOT HA THIPOJIN3 COJIEH U ouemMy?

JlaGoparTopHasi pabora Ne 2
Peakuun HOHHOTO 00MEeHa

Ilenb pabotel: M3yueHne OOMEHHBIX peaklMid B PacTBOPAX IJIEKTPOJIUTOB U
YCIJIOBHM, ITPY KOTOPBIX 3TU PEAKLUHU IIPOTEKAIOT JO KOHIIA.

PeaktuBbl u ob6opynoBanue: llltatuB ¢ npodbupkamu, aep:kaTesb, pacTBOPHI
runpokcunaa Hatpusi (NaOH), consmoit kucnotel (HCI), cymbdara memu (1)
(CuSO0,), xapoonara nHatpusi (Na,COs), cynpdara marnus (MgSO.), xmopuna
xkenesa (III) (FeCls).

Xox paboThi:

Omnpit 1. Peakuuu, uayuiue ¢ o0pasoBaHueM 0CajaKa.

Haneiite B Tpu nmpoOupku 1o 2 mi pactsopa xjopuja xeinesa (III), cynsdara
MarHus, cyjib@aTa M€y U NMpUOaBbTE B KAKIYIO 110 TAKOMY € KOJIUYECTBY
nienoun. Habmropaiite oOpa3oBaHMe OcCaakoB, 3amucbiBas ux HBeT. Ocaaku
COXpaHANTE [0 CIEAYIOUIETO ONbITa. J3alWIIATE MOJEKYJISPHbIE W HOHHBIC
YPaBHEHUS PEAKLUN.

OmnpiT 2 . Peakuuu, uayuue ¢ o00pazoBaHueM cj1a00ro 3JIeKTpoaIuTa

K mnomydyeHHBIM B MpeAbIAYIIEM OIBITE OCaJAKaM THUIPOKCHIOB JKeJe3a,
MarHuss WM MEAM MNPWIEHTE pacTBOpP COJSHOM KHCJIOTBI [0 IIOJHOTO MX
pacTBOpEHHS.

CocTtaBbTe MOJEKYISpPHbIE M HMOHHbIE YypaBHEHUs peakiuil. OObsicHUTE
Ha0JII01aeMble U3MEHEHUS B TPOOUPKAX.

OmnbIT 3. Peakuum, nayuue ¢ o00pasoBaHueM rasa

K pactBopy kapOoHaTa HaTpusi TPHIEHTE OCTOPOKHO PACTBOP COJSHOMN
KUCHOThI. OOBSICHUTE BBIJIEJICHHE Ta3a M COCTaBUTh MOJIEKYJISIPHbIE U HOHHBIC
YPaBHEHUS PEAKLIUU.

Cnenaiite o0l BBIBOJ 00 OOMEHHBIX PEAKITUSAX, HAYIINX 0 KOHIIA.

KoHTpoJibHBIE BONIPOCHI

1. [Ipu KaKuX yCIOBHSIX BO3MOKHBI HEOOPATUMBIC PEAKITHH?

2. Bosmoxwna nu peakuus: HCl + KOH = H,O + KCl

3. 3anuimmTe TUIBI XMMUYECKUX PEAKIMI M0 MMEIOIIUMCS KIacCU(PUKALUSIM.



4. Jonummwure peakiuto: ZnCl, + NaOH = ? + ? . [louemy Bo3MOKHa 3Ta
HeoOpaTtumMas peakuus?

5.3anumuTe HEOOPAaTUMYIO PEAKIIMIO, KOTOPask IPOTEKAET C
BBINAJICHUEM OCAJIKA.

JlaGopaTopHasi padora Ne 3.
CaoiicTBa MeTaLJIOB

ens: M3yuuth peakiuu B3aWMMOJCHCTBUS METANIOB M WX OKCHIOB C
BOJIOW U KucioTaMu. HayunuTbes mucath ypaBHEHUS PEAKIIHA.

PeaktuBbl u oOOpynoBaHHME: HATPUN METATMYECKUM, >KEIE30, OJIOBO,
CBUHEI], MarHuii, [IMHK, M€Jlb, OKCHJI CBUHIIA, OKCHUJI K€Je3a, OKCHJI MEIIH, BOJa
JTUCTWUIMPOBaHHAs, KHUCJIOTAa CEpHas, COJisHasg, IITaTUB C MNPOOMpPKaMH,
CIUPTOBKA, I€PKATEb.

Xox paboThl:

OmglT 1. OTHOIIIEHNE METAJUIOB K BOJIE.

B mmpokwnii crakaH HajleWTe€ BOJBI U IOJIOKHUTE KyCOUEK HATpUA WIIH
KaJIUSL.
Yro BbI HaOIIOMaETE?
HaGmaronenus

YpaBHEHUE PCaKIIUH:
B yeTwipe mpoOupKH MONOXKUTE TI0O KYCOUKY MAarHUs, aJIOMHHHS, JKeJie3a U

MEJU ¥ TIPUJICHTE HEMHOTO BOJIBI.

HaGmaronenus

YpaBHEHHUE PEAKIUN:

Cruemaiite BBIBOJI 00 OTHOIIEHUH BOJbI K METAJLIAM.
Briso:

OmpiT 2. OTHOIIEHNE METAJIOB K KUCJIOTaM.

[Tonoxutre B mpoOUPKU METaUIbl MarHus, aJIOMUHUS, Kelie3a U MeIu M
NpuieiTe K HUM PacTBOpP COJISTHOM KuCHOThl. UTo Bbl HaOmiomaere? Chenaiite
BBIBOJL 00 OTHOIIEHUH KHUCJIOT K METaJLIaM.

HaoGmronenns

YpaBHEHUE pEaKLUA:




OnbIT 3. OTHOIIEHNE OKCUJIOB METAJIJIOB K KHCJIOTaM.

B tpu mpoOupku HaneiTe mo 1 M1 pacTBOpa CepHOM KUCIOTHI U 100aBbTE
Ha KoHuMKe mmatenst okcuabl xeneza (II), meau (II), ceunua (II). Conepxkumoe
npobupok B30onTaiTe. Uro Habmogaere?
Hab6mronenus

YpaBHEHHE PEAKLIUI:

[To uroram NpoBEICHHBIX OMBITOB CAEIANTE BHIBOJ.
KOHTponBbHBIE BOITPOCHL.

. JlaTb onpenenieHne MeTauiaMm.

HazoBute pusnyeckue cBOWCTBa METAIIJIOB.

Kakune meTamibl B3auMOJEHCTBYIOT C KUCIIOTaMU?

Kakue MeTaibl B3aMMOJEHCTBYIOT C BOJIOM?

Kak B3auMOJIEiCTBYIOT METAILJIBI C PACTBOPAMH COJIEH.
CriocoObl TOJTy4YEeHHS] METAILIIOB.

Urto Takoe kopposust MmeTaiioB? Kakue ObIBaIOT TUITHI KOPPO3HH.
Cnoco0bI 3a1IUThl METAJJIOB OT KOPPO3HUH.

© NV AW

JlaGopaTopHasi padora Ne 4.
CBoiicTBa HEMETAJLJIOB
IHosyyeHnue, coOMpanue U pacno3HaBaHue ra3os.

ens: Ilomyuyenue, coOupaHue W pacno3HaBaHHME Ta30B: BOAOPOJA,
KHCJIOPOJa U YIJIEKUCIIOro rasa.

PeaktuBel u oOopynoBanme: IllTaTuBbl, MPOOUPKH C Ta300TBOJAHBIMU
TpyOKaMu, Iep>KaTeNnu, CIUPTOBKH, CIIUYKH, COCYIl C BOAOW. PacTBOpHI comsHOM
kucnotel (HCI), runpoxcuna natpusi (NaOH), ruapokcuna xanbius Ca(OH):;
CaCOs (mpamop), NH4Cl, yauBepcanpHas JlakMycoBasi Oymara.

Xox paboTsl

Omnpit 1. [ToryyeHue, coOMpanne U pacro3HaBaHue BOAOPOA.

B npoOupky nomecTuTe 1Be rpaHyJsibl LIUHKA U mpuieiite 2 - 4 M pacTBopa
cepHoil kucnoTel. Hakpoiite ee mpoOupkoit Oombiero auamerpa. 3akpoite



najnblieM OOJbLIYI0 MPOOUPKY, HE MEpPEeBOpayMBasl €€, MOJIHECUTE K CIUPTOBKE.
[Ipouzoiiner xy0MoK. 3anuIInUTe HAOMIOACHUS U YPABHEHUSI XUMUYECKUX PEaKIIUM.
B BBIBOJIE yKaXuTE, MOYEMY BOJOPO] COOUPAIH B IEPEBEPHYTYIO IPOOUPKY.

Omnpit 2. Ilonyyenue kucaopoaa.

[ToaroroBpTe TiEHONIYIO JTYYUHY. B mpoOupky HamenTte 5 - 7 MJI mepokcuaa
Bogopona. Jlo6aBbTe HEMHOrO OKcuaa Mmaprania. [logHecuTe THEIONIYIO JTyYUHY
K poOupkKe.

3anuimuTte HaOMIOJCHUS U YPABHEHUSI XUMUYECKUX PEaKIIUM.

OmnpiT 3. IHonyyenue, coOupanue U paclio3HaBaHHe YIJICKHUCIOI0 rasa.

A) B mpoOupky moMecTuTe HECKOJbko KycoukoB Mpamopa (CaCO;) u
npuieiTe 4 MIJI pacTBOpa YKCYCHOM KHCIIOTHL. [[ns pacno3HaBaHus raza B
IPOOUPKY OIMYCTUTE TOPSIIYIO TYUHHKY.

b) B mpobupky HaneiTe 2 M MPO3pavyHOIO PacTBOPa M3BECTKOBOWM BOJBI.
Uepes 4nCTyI0 CTEKISIHHYIO TPYOOUKY MPOJYyBaTE BBIIbIXa€MbI BaMH BO3IYX.
3anumure HaOMIOACHUS U YPABHEHUSI XUMUUYECKUX PEaKIIUM.

Cnemnaiite BBIBOJ IO padoTe.

KonTposbHbIe BOnpochl

1. Kakum criocobom cobupatroT ra3 Bogopona? [louemy?

2. KakumM crioco6om cobuparoT yriaekucibiid raz CO,? [Touemy?

3. Kakum criocobom cobupatrot raz ammuak? [Touemy?

4. Kakue u3 NOJyYEHHBIX T'a30B XOPOILIO PaCTBOPSAKOTCA B BOJE, U KAKHE
BEILIECTBA ITPU ATOM 00pa3zyroTcs?

5.Kakoit o0beM BOAOpOAa MPH H.y. BBIACIMUTCS MPHU B3aUMOJICUCTBUU 34 T
LMHKA C COJISTHOW KHUCIIOTOM?

6. IIpu B3aumopeiictBuu ¢ 43,9 r HUTpaTa aMMOHHUS C TUJIPOKCHUJIOM KaJlus
BBIICNIWJICSL Ta3 C €KUM 3amaxoM U Boja. Ompeaenure 00bEM BbIICIUBILIETOCS
ra3a npu H.y. ¥ 0ObEM BOJIBI.

JlaGopaTopHasi padora Ne S.
OmnpenesieHue 3aBHCUMOCTH CKOPOCTH PeaKIUH
OT KOHIEHTPAIIUM PearupyroIuX BelecTB

[enb: ucciienoBaTh BAUSHUE KOHIIEHTPAIUHA PEaruPYIOIIUX BEIIECTB U
TeMIEpaTyphbl HA CKOPOCTh XUMUUYECKUX PEAKIIUMA

PeakTuBbl 1 000py10BaHKE: CTEKISIHHBIC TPOOUPKHU, KOHUYECKHUE KOJIOBI Ha
100mu1, nepsxaresns, CEKyHIOMEpP, PACTBOP THOCYJIb(haTa HATPHs, BOJIa, PACTBOP
CEPHOM KHCIIOThI, pACTBOP NepMaHranara kaiaus, | M pacTBop 11aBeneBoOi KUCIOThI

Xoxa paboTbl

Omnmir 1.
1. IIpUroToBUTH TPU CYXUX MPOHYMEPOBAHHBIX KOJIOBI.



2. B nepBy1o BHECTH 5 MJI pacTBopa THOCYJb(para HaTpus ¥ 10 M1 BOJbI; BO
BTOpYI0 — 10 MJI THOCYNIb(aTa HATPUS U 5 MIT BOJIBI; B TPEThIO — 15 M
THOCYJb(aTa HaTpHsl.

3. 3atem B k010y Nel BHecure 5 mut 4 % - HOro pacTBOpa CEpHOM KUCIOThI
4. OIHOBPEMEHHO BKIIIOUUTE CEKYHJIOMEP: BCTPSIXUBAs KOJIOY, CIEIUTE 32
MOSIBJICHUEM MYTH B K0JIO€, JIepka ee Ha ypOBHE TJia3.

5. Ilpu nosiBeHUU Majiellleld MyTH OCTAHOBHUTE CEKyHI0Mep. OTMEThTE
BpeMsl. [loBTopute onbIT e 2 pasa.

6. Bnumure 3HaueHus B Tabauiry

7. OpopmuTe pe3ybTaThl HAOIIOACHUHA B BUC rpaduka

OnpIT 2.

1. B 1Be nmpoOHpKM NOMECTUTH HECKOJIbKO Karesb pactBopa KMnO4, 1M
pacTBopa 1IaBEJIeBOM KUCIOThI U CEPHOM KUCIIOTHI. B 0/1HY U3 HUX OpPOCUTH
kpuctammuk MnSO4.

Yro BbI Habmo1aeTe?

2. Yepes HEKOTOPOE BpeMsI OTMETUTH N3MEHEHUE OKPACKH PacCTBOPOB B
npobupke. 3.Uewm sBiseTCs epMaHraHaT Kajaus B 3TOW peakiuu?

OOpaboTKa pe3yJIbTaToOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT
KOHIICHTPALINH.
2. CdopmynupoBaTh BBIBOJ, TOYEMY 3aBUCUMOCTH JOKHA BBIPAXKATHCS

MPSMOM JIMHUEW U TOYEMY B KAYECTBE MEPBOM TOUKH 3TOU NPSIMOU MPABOMEPHO
WCIIOJIB30BATh TOUKY Ha4YaIa KOOPAWHAT.

3. CdopmynupoBath BeiBOJ 0 poiii MnSO4 Ha CKOPOCTH

XUMHUYECKON peaKInu.

KoHTpoJsibHbIE BOPOCHI
1.JlaiiTe onpeiesieHue CKOPOCTH PEAKIIUN.
2. Kakue axTopbl BAUSIOT HA CKOPOCTh PEAKIINK?
3. ChopmynupyiiTe 3aKOH COXpaHEHUS ACUCTBYIOIINX MacC.

JlabopaTopHasi padora Ne 6.
OnpenesieHue 3aBUCHMOCTH CKOPOCTH PEeaKIMH OT TeMIlepaTyphbl

Lens: HaiiTu 3aBUCHMOCTDb CKOPOCTH PEAKLIUHA CMECH PACTBOPOB OT
TEMIEPATYPHI.

PeakTuBbl 1 000py0BaHUE: paCTBOP TUOCYJIb(haTa HaTPUsl, PACTBOP CEPHOMN
KHUCJIOTHI, IB€ OOJIbIIINE MPOOUPKHU, MEpHasl K0y10a, BoJIsIHAs OaHs, TEPMOMETD,
CEKYHJIOMED.

Xoxa paboThl:



3aBUCUMOCTh CKOPOCTH PEAKLMU OT TEMIIEPaTypbl MOKHO HAOIIOAATh Ha
TOU K€ CUCTEME
NazSzO3+HQSO4=NaQSO4+S+SOQ+H20

Jlnst onbiTa 6epeM nBe OoiblIKMe NPOOUPKU. B oAHY M3 HUX MBI HAJIMBAEM
10 mn pactBOpa THOCYJb(aTa HaTpusi, B apyryto 10 mu 4% — HOro pacropa
CEPHOU KUCIIOTHI.

3anuceiBaeM KOMHATHYIO Temriepatypy. CiuBaeM coJep>XKMMoe TPOOUPOK B
K0J10y, OJIHOBPEMEHHO BKJIIOUHMB CEKYHJOMEpP U OCTAHOBHMB €r0 IMpPHU MOSIBICHUU
ci1a0oii, enBa 3aMETHON MYTH.

[ToBTOpsSieM OMBIT MBAXKIBI C TEM K€ KOJIMYECTBOM THOCYJb(aTa HATPHUS U
CEpHOW KHCIJIOTHI, MPEABAPUTEIILHO HAarpeB MPOOUPKY C pacTBOPOM Ha BOJSHOU
6ane 10 Temneparypsl Ha 10 u 20 °C Bble KOMHATHOM. 3a TEMIIEPATYpOH CIIEAUM
110 TEPMOMETPY, OMYIIEHHOMY B MPOOUPKY C PACTBOPOM COJIH.

Pe3ynbTaThl ONBITOB 3amuchiBaeM B Ta0iuiy. [lo moaydeHHBIM JaHHBIM
CTPOUM IpapK 3aBUCUMOCTH CKOPOCTH PEAKIUHU OT TEMIIEPATYPHI.

O6paboTka pe3yabTaToB:

1. CdhopmynrpoBaTh BBIBOJ O XapaKTepe 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT
TEMIIEpPaTyphl.

2. CdopmynupoBaTh BbIBOJ, IOYEMY 3aBUCUMOCTD J0JKHA BBIPAXKATHCS
IIPSMOM JIMHUEU U ITOYEMY B KaU€CTBE IIEPBOM TOYKU ITOU IPAMOU

IIPAaBOMEPHO UCIIOJIb30BATh TOYKY Ha4yajia KOOpAUHAT.

3. CdopmynupoBaTh BBIBOJ O BIUSHUU TEMIIEPATYPhl HA CKOPOCTh PEAKIUU.

KoHTpoJibHBIE BONIPOCHI
1. J{aiiTe onpeneneHne CKOPOCTH PEAKIUH.
2. Kakue gaktopbl BIUSIOT HA CKOPOCTh PEAKIUU?
3. ChopmynupyiiTe 3aKOH COXpaHEHUS ACUCTBYIOIINX MacC.

JlaGopaTopHast padora Ne 7.
N3y4yenne BIUSIHUA PA3THYHBIX (AKTOPOB HA CMeENIeHHEe XUMHYECKOI 0
PaBHOBeCHA

[enp: xapakTepu3oBaTh BIUSHUE HM3MEHEHUS KOHIUEHTpAIlMU BEIECTB,
peaKkuuu cpeapl U TEMIEPATyphbl HA CMEIICHUE XUMUYECKOTO PaBHOBECHS
PeaktuBel 1 00OpyHOBaHUE: CTEKJISHHbIE MPOOUPKHU, CIIUPTOBKA, JEpiKATelb,
crakan 50 My, pacTtBop ammuaka, ¢denondraneun, pactBop K.Cr.O;, pactBop
cepHOil KucioThl, pactBop xyopun xene3a (III), pactBop pomanmpa kamus,
pacTBOp XJIOpHUIA KaJIHs
OmnpiT 1. BaussHue TeMneparypbl Ha XUMMHYECKOe paBHOBeCHe
1.B mpoGupky Haneiite 2mi1 pacTBOpa aMMHUaKa
2.Jlo6aBbTe 2 karum peHonadpTanenHa
3.IIpoOupky Harpeiite



Yro BBl HaOm0MaeTe? O 4eM TOBOPUT U3MEHEHHUE OKPACKH pacTBopa?
[Touemy HarpeBaHue CIIOCOOCTBYET CIIBUTY PaBHOBECHS B CTOPOHY OOpaTHOM
peakuuun?

OnpIT 2. BaiusiHue u3MeHEeHUs KOHIEHTPAUUM HOHOB BOA0pPOaa
1. B npobupky nomectutsb 1 miu pactopa K,Cr,O,
2. IlpubGaButs 2 kamium 2H pactBopa NaOH.
3. K atomy pactBopy 100aBbTE 10 KaruisiM 2H pacTBOP CEPHON KUCIIOTHI,
MIOKa OKpacKa HE CTAHET OPAH)KEBOM.
Yro BeI HabOmr0MaeTe? O YeM TOBOPUT M3MEHEHHE OKPAcCKH pacTBopa?

OmnpiT 3. CMenieHne XUMHYECKOT0 PABHOBECUS NIPU U3MEHEHNH
KOHIEHTPALMHU BelleCTB.

B xummnuecknii crakad Hanenre 20 Mi1 Boabl M 100aBbTE 110 2 KaILTH
HACBIIIEHHBIX pacTBOpoB xjopuja xkenesa (III) u pactBopa poganuaa kanus.

PactBop pazmeniaiiTe CTEKISIHHON NAJIOYKON U COJIEpKUMOE paziieite B 4
IPOOHPKH.

B oany npoOupKy BHECHTE HACBIILIEHHBIA PACTBOP XJIOPHA KeEe3a, BO
BTOPYIO — HECKOJIBKO Karlellb HAChIIIIEHHOTO PaCTBOPA POJAaHKIA KK, B TPETHIO
— HEMHOTI'0 TBEPJOT0 XJIOPUJA KaTHs.

Yro BbI HaOm0MaeTe? ConocTaBbTe MHTEHCUBHOCTH OKPACKH MOJTYYEHHBIX
PacTBOPOB C IIBETOM MCXOJIHOT'O PacCTBOpa B KOHTPOJBHOMU Mpodupke. Pe3ynbrarsl
BHECUTE B TAOJIHILY.

JlaiiTe 0ObsICHEHUST HAOII0JaeMbIM SIBICHHUSIM.

KoHTpoJsibHbIE BOPOCHI
1. Chopmynupyiite npunuun Jle-Illarense.
2. Kak BiuseT temnepaTypa Ha CMEIIEHUE XUMUYECKOTO PaBHOBECHS ?
3. Kak BimsieT 1aBieHue Ha CMEIIEHUE XMMUYECKOTO PABHOBECUS?
4. Kak BIUSET KOHLIEHTPALXS Ha CMENIEHUE XUMUYECKOTO PABHOBECHUSA?
5. Kakue peaknuu Ha3piBaroTCsl HeoOpaTuMbiMu? OOpaTUMBIMU?
6. Urto Ha3pIBaeTCA XUMUYECKUM PaBHOBECHEM?
7. UTo Ha3bIBaE€TCSl CABUTOM (CMEIIEHUEM ) XUMHUYECKOT0 paBHOBECHS?

JlaGoparopHasi pabora Ne 8.
IIpurorosJ/jieHue pacTBOPOB

[lexr pabOTHI: TMPUTOTOBUTH PACTBOP ONPEICICHHOW KOHIICHTpAIUH,
MIPOBEPUTH KOHIICHTPAIIUIO M PACCYUTATH OLITHOKH.

PeaktuBel 1 oGopynoBanue: xnopua Harpus (NaCl), xapOoHaT Hatpus,
XJIOPUJT KaJIUsl U APYTUe COJU, TUCTHWILIMPOBaHHAs BOJA, IITAaTUB C MPOOUpPKaMHU,
MEpHBI UWJIUHIpP, apeoMETp, XUMHUUYECKUMW cTakaH Ha 600 M, CTeKIsHHas
Majgo04yKka, BECHI.

Xox paboThi:



Omnpit. IIpuroroButs 500 2 4% pacTBopa XJ10pHIa KaJaHs.
Paccuuraiite maccy xyopuaa kanusi (HaBeCKy) M BOJbI, HEOOXOJUMBIE IJIs
IPUTOTOBJIEHUS 3a/1aHHOTO PacTBOpA:

m(p-pa) - ®

m(KCl) =
100%
m(H»O) = m(p-pa) - m(KCI)

B3BechTe HaBeCKy XJ0pula Kajisg Ha TEXHOXMMHYECKHX Becax. [ImoTHOCTh
BOmbl paBHa | 2/cm’, Torma Macca BOIBI COOTBETCTBYET OOBEMY, KOTOPBIM
OTMEPSIOT MEPHBIM LIUIUHIPOM.

ITepenecute HaBecky KCl B crakan emkocTteio 300 Mz U pacCTBOPUTE YaCThbIO
IPUTOTOBJIICHHOW B LIWJIMHJPE BOJIBI, pa30aBbTe OCTABIIEICS BOAON U MOTYUYEHHBIH
pacTBOp nepeMelIaTh CTEKISHHON MaI0YKOM.

*[IpoBepUTh KOHIIEHTPALIUIO MPUTOTOBIEHHOTO PACTBOPA, MOKHO, U3MEPUB
IUIOTHOCTh C IIOMOINBIKO apeoMeTpa U CpPaBHHUB IIOJYYECHHBIC JAHHBIE C
TaOJIUYHBIMU (CM. TIPUIIOKECHHE).

o (Teop.) = p (Teop.) =
o (TpaxTt.) = p (TIpakT.) =

AbGcomorHas ommbka AX = o(TpakT.) - o(Teop.)
AX
OtHocuTenbHas ommbka &=———100%
o(Teop.)
Cdopmynupyiite BHIBO/I.
KoHTpoJibHBIE BONIPOCHI:
1. Hate onpenenenue koHeHTpauu. CriocoObl BIpaKeHUS! KOHIIEHTpaIUU
pacTBOpPOB.
2. Yro Takoe conbBaThl U ruapaThl? Ha xakom sTame pacTBOPEHHUS] OHU
oOpasytorcs?
3. Uro Takoe pactBopuMocTh? OT Kakux (pakToOpoB OHA 3aBUCUT?
4. Kakyro maccy cynbdara Kajiusi U BOAbI HAJ0 B3SATh AJis mpurorosieHust 300
rpammoB 20% pacTtBopa?
5. Ckonbko rpamMmoB Boawl cojepxutca B 200 r 40%-HOro pacrtBopa
MOBAapEHHOU CcOoIun?
6. B 400 r Boasl pactBoprin 11,2 1 cepoBogopoaa. Onpenennure NpoLeHTHOE
COJIEp’KaHKUE CEPOBOJIOPO/Ia B MOJYYEHHOM PacTBOPE.



7. B kakom oOwveme Boabl Hano pactBoputTh 200 r xmopuna xenesza (I1I),
4YTOOBI TOJYYUTh PACTBOP C MAacCOBOM JOJEH PacTBOPEHHOI'O BEIIECTBA
15%7?

8. B 80 r Bogsl pactBopuiu 7 r cynbdata xenesa (I1). Onpenenure maccoByro
JIOJTIO COJIA B pacTBope?

9. Cmemanu 200 r 15% pactBopa xmopuaa Hatpust u 300 r 10% pactBopa
3TOrO € BelecTsa. OnpeaennTe KOHIEHTPALUIO OJIYyYEHHOTO pacTBopa’?

JlaGopaTopHasi padora Ne 9.
HccnenoBanue AucnepcHbIX CHCTEM

[lennp: oBIazcHUE YMEHHUSMH TPUTOTOBJICHHUS ITUCIICPCHOHHBIX CHCTEM.
[TomyunTh AUCTIEPCHBIE CUCTEMBI M HCCIIEIOBATh MX CBOMCTBA
PeaktuBbl u oOopynoBaHue: kapOoHAT Kanblus (Men), OeH301, coja,
MOJICOTHEYHOE MACJIo, BOJIa, XUMUYECKHE CTaKaHbl, CTCKJISTHHBIC MMaJIOUKH, IIITATUB
C MpoOupKamHu.
Xoxa paboThI:

OmnpiT 1. IIpuroroB/ieHHe cycneH3un KapOoOHaTa KAJbUKUS B BOJe

Haneiite B nBe mpoOupku mo 5 Ml JUCTWIUIMPOBAaHHOW BOjbl. B mepByio
npoOupky go6asbre 1 mit 0,5 %-HOro pacTBopa *enaruHa. 3aTeM B 00e MpoOUpKH
BHECHUTE HEOOJBIIIOE KOJIMUECTBO Mena U B30onTaiTe. [loctaBpTe 00€ IpOOUpPKH B
MITATHB W HAOIIOJANTE pacCIOCHUE CYCIICH3UH.

3anuinTe HaOIr0IeHUS.

B BbIBOZIE OoTBeThTe Ha BOmpochl: OAMHAKOBO JIM BpEMsl paccilavBaHUsl B
obenx mpobupkax? Kakyro pomb wurpaer xemaruH? UTo B JaHHOW CyCHEH3UU
ABIIAETCS TUCIIEPCHOM (pa30i U AUCTIIEPCUOHHON cpeoit? 3anumuTe HabMt0ICHHUS.

Omnpit 2. [TosryuyeHHne 3MyJIbCHIA.

A) B mpobupky ¢ mpoOkoW HajeiTe 5 M JUCTUUTMPOBAHHOW BOABI U
no6aBbTe 1 mur 6enzona. [locne BeTpsaxuBanus HaOMIOAHTE OBICTPOE PACCIOCHUE
cucreMbl. 3areM a06aBbTe 1| - 2 M 2%-HOTO pacTBOpa MbUIa M IHEPTHYHO
BCTPAXHUTE. AMUIIUTE HAOIIOICHUS.

b5) B mpoOupky naneiite 5 min 5%-Horo pactBopa cojsl, n1o0aBbTe 1 Mi
MOJICOJTHEYHOTO Macia W BeTpsixHure. HalOmromaiite oOpa3oBaHHe yCTOWYMBOMN
AIMYJIbCUU. 3aTTUIITNTE HAOIIOICHNUS.

B BBIBOZIE ChopMyupyliTe MEXaHU3M CTaOMIN3ALUNA SMYJIbCH.

KouTposabHbie BONpoch

1. Uto takoe cmecu? Kakumu ObiBatoT cmecu?

2. Kakue BeliecTBa Ha3bIBalOTCS AMYJIbraTopaMu?

3. Kakue cucrteMbl Ha3bIBAKOTCS JUCIIEPCHBIMU?

4.YT10 nmokasbpIBaeT CTENEHb JUCIIEPCHOCTH?



5. Yto Takoe MOHOJHCIICPCHAA U IOJINJHUCIICPCHAA cucrema?

6.Kakue AUCIICPCHBIC CUCTCMbI HA3bIBAIOTCS CBO60,Z[HO,Z[I/ICH€pCHBIMI/I
)41 CBHSHOIII/ICHGPCHI)IMI/I?

7. Kakue cucTeMbl Ha3bIBalOTCS OMYJIbCHUAMUA U CYCHGHSI/ISIMI/I?

JladopaTopHas padora Ne 10.
IMosryyeHue 3THIIEHA U U3yYeHHE er0 CBOICTB

[lenb: O3HAKOMHUTBCS C KAUECTBEHHBIMH PEAKLMSIMHU  yTIE€BOAOPOJIOB.
N3yuuTh OCHOBHBIE (PU3UUECKUE U XUMHUECKHE CBOMCTBA YII€BOI0POIOB.

PeakTuBbl 1 000pyIOBaHUE: MITATUB C MPOOMPKAMU, Ta300TBOJHASI TPYOKa,
CIIUPTOBKA, JIep)Karesib AJig MpOoOUPOK, pacTBOp IMEpMaHraHaTa Kajusi, pacTBOP
WOJHOU BOJBI, OKCHJI AIFOMUHUS, 3TAHOJ, KOHLIEHTPUPOBAHHAS CEPHAsl KUCIIOTA.

Xox paboThI:

[Ipexxie yeM MPUCTYNaTh K MOJYYEHHUIO ATUJIEHA, HYKHO B JIBE MPOOHPKH
HaIUTh MO 1 - 2 M1 pa30aBlIEHHBIX PACTBOPOB MEpMaHraHara Kajius (PO30BbIid) U
HMOTHOM BOJBI (CBETIIO-XKEITHIN ).

B cyxyto mpobOupky ¢ Ta300TBOAHOW TPYyOKOH, ITOMECTHUTE HECKOJIBKO
KPYIIMHOK OKCHJIa aJIIOMUHHS (KaTaiu3aTop), 1 MII 3TaHOia M OCTOPOXKHO IO
CTeHKE MpoOWMpKkH Hanente 3 - 4 MJI KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
Hepxa npoOHpKYy B HAKJIOHHOM TOJIOKEHUH, HATPEUTE CIION KUJIKOCTH B INIAMEHU
CIIUPTOBKH 10 KUTICHUS.

He npekpaias HarpeBaHusi, OIyCTUTE KOHEL] ra300TBOIHON TpyOKH cCHayasia
B poOUpKy ¢ pactBopoM KMnO, (pacTBop obecuBeunBaercs), 3aTeM B IPOOUPKY
C uomHOM BomoM (pacTBop oOecuBeuuBaercs). Ilogokrure ra3 Ha KOHIIE
ra300TBOJHOUN TPYOKH.

Ykaxure ¢u3ndeckue CcBoOWCcTBa JTWieHa. I[lodemy oOeciBeunBarOTCs
pacTBOpPbI MOJHOM BOJABI M NepMmaHranara kKaius? OOpaTuTe BHUMAaHHE Ha LIBET
IJIaMEHU TOPEHUS ITHIICHA.

Hanuivre ypaBHEHUE peakiiuy MOJyYEHUs dTUIICHA.

Hanummre kauecTBEHHBIE pEaKIIUU ITUIICHA.

Hanummre ypaBHEHUE peakiiuy TOPEHUS STUIICHA.

Cdopmynupyiite BBIBO/I.

KonTpoJibHbIE BONIPOCHI
1. CocraBbTe (hOpMyJIbI M30MEPOB AJIKEHOB M ankagueHoB coctaBa C,Hg.
JlalTe UM Ha3BaHUS.
2.PacnipenienuTe ClEIyIOMNUE YTIAEBOJOPOJbI MO TPEM KiaccaMm (aJIKaHBI,
QJIKEeHBI, aJIKUHBI):



C,Hg, CeH,,, C3Hg, CgHyy, C4Hg, C4H, o, CsH,y, C3H,, Cs Hy,, C3Hy, CsHg.
3.Hanummure ypaBHEHUs pEakUWi, IMPU IOMOIIM KOTOPBIX MOXHO
OCYILIECTBUTH CIIECIYIOIIUE MPEBPALICHHUS:

a) CH;-CHC1 _1> C,H,4 2—> C:H, 3_, CH, =CH,

’ T

CO, CsHs

4. JInst BemIecTBa, MMEIOIIETO CTPOCHHE:

CH=C-CH,-CH,-CH»-CHj;

CoctaBbTe (hOpMYJIBI:

a) U30Mepa MOJIOKEHUSI TPOUHOMN CBA3U

0) u3omepa yriaepoHON 1enu

B) M30Mepa JAPYroro Kiiacca yrieBoaopoaoB. Hazosure ux.

5. Kakas oO1mast opmyJsia COOTBETCTBYET FOMOJIOTHUYECKOMY
psIy apOMaTHYECKUX YTIIEBOAOPOIOB:

a) CnHan 6) CuHonio B) CuHono F) CnHon s

JlabopaTopHasi padora Ne 11.
AHaJIMTHYeCKHe PeaKIMu KATHOHOB

[enb: nu3ydeHue XxapakTepHbIX peakluuid HanboJiee pacpoOCTPaHEHHBIX
KaTUOHOB.

Xona pabGoThI:

K nepeon ananumuueckoi 2pynne xarnonon otHocsatcs: K, Na*, NH4'.
JlanHast rpynna KaTUOHOB HE UMEET IPYNIOBOrO pearcHTa.

Peakumu katuoHoB ammoHus. Peaxkyuu ¢ eOkumu  wenouamu
(2uopokcuo nampus).

[[lenouyn mpu HarpeBaHWW BBIJCISAIOT W3 PACTBOPOB COJIEH aMMOHMS
ra3000pa3HbIil aMMHaK, KOTOPBIM MOXHO OOHAPYKUTh M0 XapaKTEPHOMY 3araxy, a
TaK)Ke C TTOMOUIBIO BJIAXHOW (PUIBTPOBANBHONW Oymaru, IpoOMUTaHHON pacTBOPOM
dbeHnondranenxa.

B npobupky Hamuth 3 MJI colid aMMOHHUS U JOOABUTH PACTBOP IIEIOYH.
[IpoOupky Harpeth Ha cnupToBke. Ham mpoOupkoit aepxute (GUIBTPOBAIBHON
OyMaru, TpONMUTAaHHOW pacTBOpoM (QeHondramenHa. OMNBIT TPOBOIUTE O
BBITSIKKOU.

B mpucytcTBum razoo0pasHOro aMMuaka WHIWKATOpHAsh Oymara M3MEHsSeT
OKpACKY.

Hanucaths ypaBHEHUE peakivu.

Bmopasa ananumuueckas zpynna kamuonoe (Ag ¥, Pb *).

['pynmosoii pearent — pacmeop HCI .



B nBe npoOupku momecture 1o 3mil cosieid cepedpa U CBUHIIA U CTOJIBKO K€
2 M pactBopa HC1. Hanumure ypaBHEHUSI pEaKIIUH.

Paznenute ocanku Ha TpW YacTH U AOOABBTE K HUM MOOYEPETHO TOPSUYIO
BOJly, pacTBOp LIEJIOYH U BOJHBIA PACTBOP aMMHAaKa.

Uro nipu 3ToM Habmoaaete? Hanummre ypaBHEHUS! peakiuu.

Oo0HapyxeHUe KATHOHOB cepedpa

PeaktuB K,CrO4 obOpasyer ¢ wonamu Ag* ocamok  AgCrOs KHpIHYHO-
KpPacHOTO 1IBETa.

B npoOupke cmemars nmo 2 M HUTpaTa cepedpa u xpomara kanusa. Ocagok
pacTBOpUM B aMMHaKe M a30THOW KHUCJIOTE, TPYJHO PAaCTBOPUM B YKCYCHOM
KHCJIOTE.

Yrto npu 3ToM Habmonaere? Hanummre ypaBHEHHS peaKIIUH.

OOHapy:xeHHe KATHOHOB CBUHIIA.

Peaxtus K,CrO, oOpasyer ¢ moHamu Pb ** MamopacTBOpHMMBIM XpoMaTr CBHHIA
xenroro nsera. Ocalok pacTBOPUM B IIEJIOYM M A30THOM KHCIOTE (KOHL.),
TPYJHO pacTBOPUM B a30THOW (pa30.) W constHOM KkucioTe. UYTo mpu 3TOM
HaOmoaaere? Hanuinre ypaBHEHUS! peakUuu.

Peakuuu 3 aHAJMTHYECKOI rpynnbl kaTuonos (Ca’*> Ba’ S r’").

B nBe mpoOupku HaIWTh MO 2 MJI PpacTBOPOB COJEH KalbIUs W Oapus u
n00aBUTh CTOJIBKO ke cepHOM KucioThl. K ocanky cynbdara kambiids 100aBUTH
STWIIOBBIN ciupT. Uto HaOmomaere? Hanumurre ypaBHEHUS peaKIuu.

Peaknum kaTHOHA KAJILIUA.

Peaxkuus c zexcauuanogpeppamom (Il ) kanus K4 F e(CN)s J. B npoOupky
nomectute pactBop CaCl,, nmpubaBbTe 2—3 KamiM pacTBopa aMMHuaka U 3-5
Kamejib pacTBopa xJjopuaa ammonus. CMech HarpedTe [0 KWUIIEHMS, 3aTeM
npubaBbTe 8—10 Kamenp HackieHHOTO pacTBopa K [Fe(CN)g]. Uto Habmomaere?
Hanummvre ypaBHEHUS peakUUU.

Peakuus kaTuona dapus.

Peaxuyusa ¢ xpomamamu. B npoOupky nomectute no 3—4 karmim pactBopa
BaCl,, no0GaBpTe 3-4 kamnu anerata Hatpus W 2 kamm pactBopa K,Cr0. ,
HarpeiiTe Ha BojsiHOM Oane. Uto HaOmomaere? Hanuiure ypaBHEHMs] pEaKIIUU.
PactBopsieTcst 1 OH mpu ACHCTBUM MUHEPAIBbHBIX KHCJIOT, YKCYCHOW KHCJIOTHI U
nienoyn. Hanummvre ypaBHEHUs peakuu.

AHAJIM3 KATHOHOB 4 aHAJIMTHYECKOM rpynnbl (ATFOMUHUS, IIUHKA)

B nBe mnpoOupku HaMUTh MO 2 MJ PACTBOPOB AJTIOMUHMS M IIMHKA U
npuOaBUTH K HUM TI0 KaIlIAM PacTBOpP TuApokcuaa kanus. Hamumure ypaBHEHUS
peaKkiuu.

Pazmenuts comepxuMoe TpPOOMPOK HA JIBE€ YAaCTH W BHECTH H30OBITOK
pacTBOpa IIEIOYM B OJHY MNPOOHMPKY, B JAPYTYIO J100ABUTH PacTBOpPa COJISHOM
KHCJIOTBI.

O0OHapy:xeHHe KATHOHOB IIUHKA.

ITox neiicteuem peaktusa Ky [Fe(CN)s] ¢ momamu Zn*" oOpasyercs qBOMHAS COIb
K>:Zns;[Fe(CN)g]. pactBopumasi B 1mienodax. B mpoOupky HaauTh 2 MJI pacTBopa
COJIM IMHKA U 100aBUTH1 MJT pacTBOpa rekcoruaHopeppara Kaaus.

KauecTBeHHbIE peaKIIMU HA KATHOHBI 5 TPyNbI



B mpobupku Hamuts comu Mg>, Mn*', Fe*, Fe’'. B kaxmyro mpoOupky
HAJIUTh paBHble 00BEMBbI pacTBOpa aMmmuaka. UYto mnpu 3ToM Habmronaere?
Hanummvre ypaBHEHUS peakLUU.

ObOHapy:xeHUe KATHOHOB MATHHUS.

[Ton neiictBueM mienmodeit oOpasyercss Oenblii  amMopdHBI  0CaJoK
ruapokcuaa Mariuga. OH pacTBOpUM B KHUCJIOTaxX U cojiix amMmoHus. MHorna, B
MPUCYTCTBUM MOHOB aMMOHHMS OCaJIOK MOKET HE BBINANaTh. B ogHy mpoOUpKy K
pacTBOpy XJIOpUJA MArHWsi MPUINTH CTOJBKO K€ pacTBopa mienouud. B apyryto
npOOMpPKY K COJM MarHus NPUIUTh pPacTBOp ammuaka. [lodemy He BhIimamaer
ocanok? Hanumrre ypaBHEHUS peakui.

OTKpbITHE KaTHOHOB Fe’*:

K 2-3 xamnsam pactBopa npwimBaioT 3-4 karmu Ks[Fe(CN)g]. Cunuit ocagok
TOBOPHT O IIPUCYTCTBUU KaTHoHOB Fe’*. pH=1-3

OTKphBITHE KATHOHOB Fe’+:

K 2-3 kamisam pactBopa cynbdara xenesa (II) mpunmmBaroT rugpokcun
HATpHs ¥ 3 Karuiv nepekucu Bojopoaa. [Ipodbupky HarperTh.

OTKpbITHE KAaTHOHOB Mn®*,

B npobupky momectute HemHOro nopoiika PbO, mpubdassTe 2 mMi 6H p-pa
HNO; 2 mn conu mapranma. CMech BCTPSIXHUTE U OCTaBbT€ Ha 5 MHUHYT.
[TosiBEHHE MaTMHOBOM OKPACKHA TOBOPUT O HAUIMYUU MAPTaHIIOBOW KUCIIOTHI.

KayecTBeHHbIe peakuMM HAa KAaTHOHBI WIECTOM Ipynnbl (Meaum u
K00abTa)

['pynmoBasi peakuus. B mpoOupku HamuTh Mo 2 MJI PAcTBOPOB COJICH
KoOanmpTa M MeAu. 3aTeM B KaXAyl0 MPOOUPKY A00aBUTH MO KaIUIIM PacTBOP
aMMuaka 10 o0pazoBaHHs 0cagkoB. BHecTH B 00€ mpoOHpPKH N30BITOK IPYMIIOBOIO
peareHra.

OTtkpbiTHE KaTHOHOB Co0*':

K 2-3 xamnsm pactBopa cynbbhara, 2-3100aButh kammum KCl, u 1-2 xammm
CH;COOH, 2 xamnu anerata Hatpus u Ha mmnarene NaNO,. Eciau oOpa3zyercs
XKENTHIN 0CaIOK, 3HAYUT, IPUCYTCTBYIOT KAaTUOHBI KOOAJIbTA.

OTKpbITHE KATHOHOB ME/IH.

Peaktus K4[Fe(CN)s] B kucioii cpene ocaxnaer nonsl Cu®’ B Buje KpacHo-
oyporo ocanka koMmruiekcHOM comu Cuy[Fe(CN)s. Ocamoxk B BOJHOM pacTBOpE
aMMHUaKa pacTBOpPSIETCS C 00pa30BaHUEM aMMHAaKaTOB ME/TH.

B npobupky Haauth 2Mi pactBopa Cu® u J0OaBUTh HEMHOIO PAcTBOpPA COISHON
KUCIIOTBI M BHECTM | MII pacTBOpa TrekcanmaHodeppara Kajius. 3anucarb
HaOII0ICHUS.
KoHTpoJibHBIE BONIPOCHI
1.JlaliTe ornpeesicHUEe KaTUOHAM.
2. Kakue peakiiuu Ha3bIBalOTCS KaueCTBEHHBIMU?
3. Ha3oBure rpynmnoBoi peareHT KaTUOHOB II€PBOM aHAIUTUYECKOMN IPYIIIBL.
4. HazoBUTE IpyIIIOBOM PEareéHT KaTHOHOB BTOPOIl aHATUTUYECKOU TPYMIIbI.
5. HazoBute rpyImnmoBoi peareHT KaTUOHOB TPEThEH aHAIUTUYECKOMN IPYIIIBI.
6. HazoBuTe rpymnoBoil peareHT KaTHOHOB YETBEPTOW aHAIUTUYECKOMN TPYIIIIbI



JlaGopaTopHas padora Ne 12.
AHaJIMTHYECKHEe PeaKIIMU AHUOHOB

[enb: U3yyeHne XxapaKTepHBIX peaklMii Hanbosee pacpoOCTPaHEHHBIX
AHUOHOB.

PeakTuBbl M1 000pyAOBaHME: PACTBOP CyJib(paTa HATPHs, pacTBOP KapOoHaTa
HaTpusi, pacTtBop Qocdara HaTpus, pactBop BaCl,, pactBop xsopuaa Hatpus,
pacTBOp OpoMHJia HATpHsl, PacTBOpP Cyib(puaa HATPUS, PACTBOP MOJMIA HATPUS,
pacTBOp HUTpaTa cepedpa, pacTBOpP HUTpaTa HATPHUs, PACTBOP TUAPOKCHIA HATPUS,
MeTaNIMYeCKU IMHK, pacTBop xjiopuiaa skenesa (III), pactBop amerara Hatpus,
HITaTUB C MPOOUPKaMHU.

Xon paboThI:
AHHOHBI NIEPBOH AHAJTUTHYECKON IPyNIIbI

K mnepBoif aHalIUTUYECKOW TpYyIle aHMOHOB OTHOCSTCS CYyJb(aT-HOH,
SUBRHASS SOOI o POSREE R @m-non, Gopar-uon B.O7,

DTU aHUOHBI 0OPaA3yIOT ¢ KATHOHOM Ba’" comm, ManopacTBOPUMBIE B BOJIE,
3a HCKJIIOYEHUEM cylbdaTa Oapus, XOpOIIO pPacTBOPUMBIE B pa30aBIIEHHBIX
MUHEpaIbHBIX KUCT0TaX. [103TOMY BBIIETUTH aHMOHBI ATOU TPYIIBI B BUJIE OCA/IKA
TPYNIOBBIM peareHToM - xyopuaoM Oapus BaCl, MOXHO TOJIBKO B HEHTpabHOMN
WIN CIIa0OIIENIOYHON cpee. AHMOHBI TEpBOM TpyIIbl 00pa3ylOT ¢ KaTHOHAMHU
cepebpa Ag" coitd, pacTBOpPUMBIE B pa30aBICHHONW a30THOM KHCIIOTE, a Cyab(ar
cepedpa Ag,SO4 pacTBOpUM Jaxke B BOJIE.

I'pynnoBas peakus

B npoOupku HamuTh 1o 2 MJ pacTBOPOB cyib(dara, kapoboHata u docdara

HATpPHs, B KaXKIYyI0 100aBUTh paBHbIe 00beMbl BaCl,.
YacTHblE peakuuu Cynbpar-annona SO~

B npo6upky HanuTh 1o 2 Mi1 pacTBOPOB XJIopuia 6apusi U J00aBUTh CEPHOM
KHUCIIOTHL. B mpoOupKy HanmuTh 1Mo 2 MJ pacTBOPOB CyJb(uTa HaTpUsi U 100aBUTH
MOJHOM BOJIBI.

Voaunas nmm 6poMHas BOJa IPH B3aUMOJEHCTBHH ¢ PACTBOPAMH CYIb(OHTOB
o0ecIIBEUnBaETCH.

YacTHble peakuuu KapOoHaT-aHHOHA

Kucnorel paszmaraioT cOJIM yTOJIbHOM KHUCJIOTBI C BBLAECJIECHHUEM OKCHJA
yraepoga (IV). Oxcun yriaepoga MOXKHO OOHApy>KUTh W3BECTKOBOM BOJOU
(naceimenssiii  pactBop Ca(OH),). M3BecTkoBas BOJa MYTHEET BCIIEICTBUE
oOpa3oBaHMsI KapOOHATa KaJbIHs MO IEHCTBUEM YTIEKUCIIOro rasa.

B npo6upky HanmuTh 1Mo 2 M pacTBOpPOB KapOoHaTa HaTpus U 106aButh 2H
COJISIHOM KHCJIOTBI. 3aT€M B IPOOUPKY T0OABUTH U3BECTKOBYIO BOAY.

Yacrasle peakiun Gochar-nona PO,

Hutpar cepedpa AgNO; ¢ annonamu PO, maér xénteiii ocanox docdara
cepedbpa AgsPOs4, pacTBOpUMBIN B a30THOU KUCIIOTE.

B nipoOupky HanuTh 1o 2 M pacTBOpoB rusipodocdara HATpUs U 100aBUTh
HUTpAaT cepedpa.

YacTHele peakiuu xpomar-uoHa ¢ CrOs”



B nmpoOupky HanuTh 110 2 MJI paCTBOPOB XpoMaTta Kajus U J00aBUTh XJIOPHU/T
bapua. BaCl, ¢ CrO i oOpasyer »entelii ocamok xpomara OGapusa. Ocanok
pacTBOpUM B MUHEPAJIbHBIX KHUCIOTaX, HO He pactBopuM B CH3;COOH.

Hutpar cepebpa AgNO; ¢ CrO4> o0pasyer KHMPIUYHO-KPACHBIA OCAIOK
xpomata cepedbpa. Ocamok pactBopum B HNO; u NH,OH, HO He pacTBOpUM B
CH;COOH.

AHHOHBI BTOPOil AHAJIUTHYECKON IPYINIIbI

Ko BTOpo#l aHamuTH4ecKOl rpyrie aHMOHOB OTHOcATCS xyuopua-uoH Cl,
opomua-uoH Br', nogun-non I u cynspua-uon S2-, poganua-uon SCN'.

OTH aHWOHBI O00pa3ylOT ¢ KAaTHOHOM Ag' COJIM, HEpACTBOPUMBIE B
BOJZIE W B pa30aBiICHHON a30THOHM KuciioTe. ['pynmoBbIM peareHTOM Ha aHUOHBI
BTOpOM Tpynmbl siBasieTcss HUTpar cepedbpa AgNOs; B NPUCYTCTBUU a30THOU
kucnoTel HNO;. Xnopun 6apusi BaCl, ¢ annonamMu BTOpO# TpymIibl OCaJKOB HE
oOpasyetr. Xmopun Oapus BaCl, ¢ aHmoHamu BTOpOM TpYIIBI OCaIKOB HE
oOpa3syer.

B npoOupku HamuTh MO 2 MJ PacTBOPOB XJIOpHaa, Opomuaa, cyibpuaa u
MOJINJIa HATPHS, B KAKIYIO 100aBUTh paBHbIE 00beMbl AgNOs.

Hutpar cepedpa AgNO; obpasyer ¢ anmornom Cl° OenbIii TBOPOKHUCTHINA
OCaJIoK XJlopuja cepedpa, HEpacTBOPUMBIM B BoJe M KucioTax. Ocagok
pacTBOpsieTCsl B aMMHUaKe, MPU 3TOM O0Opa3yeTcss KOMIUIEKCHAasl COJib cepedpa
[Ag(NH3)].C1. Ilpu nelicTBuu a30THON KUCIOTHI KOMIUIEKCHBIH MOH pa3pyIiacTcs
U XJIOpUJ cepedpa CHOBA BHINAAAET B OCAJIOK.

Hutpar cepebpa AgNO; oOpazyer ¢ Opomua-uoHoM Br- kenToBaThbiit
ocasiok Opomuaa cepebpa AgBr, HepacTBOpUMBIM B a30THOW KHCJIOTE M ILJIOXO
pacTBOpUMBIN B aMMUAKE.

Hurpat cepebpa obpazyer ¢ annonamu [- xEnThiil ocamok noauaa cepedpa
Agl, HepacTBOpHMMBI B a30THON KHUCJIOTE€ M PacTBOPE amMMuaka (OTJIMYHE OT
AgCl).

Hutpar cepedpa AgNQO; 00pasyer ¢ aHMOHOM S* UEpHBIN 0CagOK CyIb(puaa
cepeOpa Ag,S, KOTOpbI HEPACTBOPUM B PACTBOPE aMMHaKa, HO PaCTBOPSETCA MPHU
HarpeBaHuM B pa30aBICHHON a30THOM KUCIIOTE.

3.AHUOHBI TPeThell AHAIUTUYECKOU TPYNIIbI

K Tperbell rpyImne aHnoHOB OTHOCATCS HUTpaT-uoH NO3-, Hurput-non NO*

, arietaT-uoH CH3COO™: I'pynnoBoro peareHTa Ha aHHOHbI TPEThEU IPYIIbI HET.
Peakuuu cynsdat-rnonos (1I)

Cymedpar xemesa (II) ¢ mumrpar-momom NO®  obpasyer B
KOHLUEHTPUPOBAHHOM PACTBOPE CEPHOM KHUCIOTHI KOMIUIEKCHYIO COJIb Oyporo
usera [Fe(NO)|SOA4.

K 2 ma pacrtBopa conu NaNOs; pgobaButh 2H pacTBOp cepHOM KHCIOTHI
(pH=6) 1 HECKONBKO Kaleab YeTHIPEXXJIOPUCTOTO YTIepoa.

Peaknun anerar-uonos CH;COO"

Xmopua xkeneza FeCls mpu B3auMOJEWCTBMM C pacTBOpaMU alleTaToOB
oOpa3yeT areraT jkelie3a KpacHO-Oyporo IBeTa, KOTOPBIA TMpHU pa30aBICHUU U
HarpeBaHUM JIETKO IOJIBEPraeTcs TUJIpoJin3y C 00pa30BAaHHUEM OCAJIKa OCHOBHOM
conu anerara xene3a (III). OTkpwIBaTh aneTaT-uOHBI 3TON peakiueld HEeab3sl B



npucyrctun anuonos CO %, I SO *,;PO *, $§*. X HE0OX0IUMO OCaauTh
XJIOPHJIOM Oapust U HUTpaToM cepedpa. Peakius nmporekaet npu pH =5-8.

K 2 xamisM pacTBopa arieTata HaTpus J00aBUTh PACTBOP XJIOPHJIA JKejie3a
(IIT), narpeBast mpoOUpPKY Ha BOASIHOW OaHe.

KoHTpoJibHBIE BONPOCHI

1.JlaliTe ornpeiesicHUE aHUOHAM.
2. Kakne peaknuu Ha3bIBalOTCS Ka4eCTBCHHBIMHE?
3. HazoBuTe rpynmnoBoii peareHT aHMOHOB IEPBOI aHAIMTHYECKOW TPYIIIIHL.
4. Ha3zoBuTe TpyNIIOBOM pearcHT aHWOHOB BTOPOM aHAIMTUYCCKOW TPYIIIIBI.
5. Ha3oBuTe rpynmnoBoii peareHT aHHMOHOB TPEThEH aHATMTHYECKOU TPYIIIIHI.

JlabopaTopHasi padora Ne 13.
KauecTBeHHbIE peaKIMU HA OT/IeJIbHbIE KJIACCHI OPraHMYeCKUX BellecTB

[lenp: wmccienoBaTh KayeCTBEHHBIE PEAKUUU OPraHUYECKUX COEIUHEHHM
OTJEIbHBIX KJIACCOB

PeakTuBbl M 000pyIOBaHME: PACTUTENBHOE MAacjo, PacTBOp Kpaxmala,
pacTBOp TUIIOKO3bI, pacTtBop ruapokcuaa Hatpus (NaOH), pactBop cynbdarta
meau (11), pacTBop #oaa, pacTBop HUTpaTa cepedpa, BoJa, IITATUB C MPOOUPKAMH,
CIIUPTOBKA, JIepKaTellb JJIsl IPOOUPOK.

Xox paboThl:

OmnbiT 1. OnpeaesieHne HenpeaeJIbHOCTH KUPOB.

1. B npobupky HaneiTe 2 - 3 M1 paCTUTENIBHOTIO Maciia, 100aBbTe 5 - 6 Karnesnb
pacTBOopa #oJa pO30BOrO ILBETA, I[PUTOTOBIEHHOIO HA YETBIPEXXJIOPUCTOM
yTIepose.

2. Cmech B IpoOHUPKE SJHEPTUYHO BCTPSXHUTE.

Yem 00yciioBieHa HeNpeaeabHOCTb TUMUI0B? OOBSICHUTE HCUE3HOBEHHE
PO30BOI1 OKpacku ona. Hanuimure ypaBHeHUE peakiiuu
OnbIT 2. Boccranosiienune Cu(OH)2 riiroko30i B 1eJIOYHOM cpeje.

1. B npo6upky nmomecture 1 man pactBopa CuSO4 u 2 mi pactBopa NaOH.

2. [Tony4yeHHbIN OCaOK PHEPTUYHO BCTpsixHUTE. BHecute B mpoOupky 1 mi
pacTBOpa IIFOKO3BI.

3. IIpobupky cnerka HarpenTe B MJIaMEHU CIIUPTOBKU JI0 M3MEHEHHUS 1IBETA, JIepKa
€€ HAKJIOHHO

Yro Bel HaOmomaeTe? Kaxoit mBer oOpazoBaBmierocs ocanaka? Hamummmre
ypaBHeHUs peakiuu. YTo BB HaOmogaeTe mocie HarpeBanus? Hamwmmumre
ypaBHEHHUS peakiuil okuciaeHus riaoko3sl Cu(OH),

OmnbiT 3. BoccTaHoB/IeHMe aMMHAYHOTO pacTBopa Ag:0O 1/110K030i (peakuus
cepeOpPSIHOIO 3epKaJia)

B npo6upky momectutre 1 ma pactBopa AgNO; u pactBop NaOH no
oOpa3oBanus ocajka. K moiydyeHHOMY ocaiky A0OaBIsSHTE MO KaljisiM pacTBOP
NH.OH no ero pactBopenusi. K mpo3pauHomy ammuadHomy pactBopy Ag,0O
nobaBpTe 2 mMil 3 %-ro pacTBOpa TJIIOKO3bI, HarpeiTe CMEeCh 10 KHUIICHHS Ha
CIIUPTOBKE.



Yro BbI Habmo1aere? Yto oOpa3zoBanoch Ha cTeHkax npodupku? Hanummre
YpaBHEHHUE PEAKIMH CEPEOPSHOro 3epKaiia JJisl INIFOKO3BI.
OmnbiT 4. KauecTBeHHas1 peakuusi Ha KpaxmaJj ¢ HOA0M

Haneitite B mpoOupky 5 mi 1%-Horo pactBopa kpaxmaina, BHecute 2 - 3
KaIIi pa30aBiIeHHOI0 pacTBOpa Hoaa.

Yro BBl Habmogaete? [loueMy m3mensiercs 1Betr pactBopa? Hanummnre
YPaBHEHHUE PEAKLUY.

O6paboTka pe3yabTaToB:

1. [Ipoananu3npoBaTh MOJYYEHHBIE PE3YJIbTATHI.

2. ChopmynupyiiTe BBIBOA O (PU3UKO-XUMHUYECKHUX CBOMCTBAX KUPOB.

3. Chopmynupyiite BBIBOJ O (PU3UKO-XUMHUECKUX YTIIEBOJIOB.

4. ChopmynupyiiTe BBIBOA O (PU3UKO-XUMHUECKHUX CBOMCTBAX Kpaxmala.
5. CdopmynupyiiTe BBIBOJ O KAU€CTBEHHBIX PEAKIUAX KUJIKHX KUPOB.
6. ChopmynupyiiTe BBIBOJ O KQUECTBEHHOW pPEaKIMM Kpaxmaja.

KoHTpoJibHBIE BOIPOCHI
1. Kakue BelecTBa Ha3bIBAIOT KUPAMU?
2. Knaccudukamus xKupos.
3. Kakue BemecTBa Ha3bIBalOT yrieBagaMu’?
4. Knaccudukarus yriieBo/10B.

JlabopaTopHasi padora Ne 14,
KauyecTBeHHBI aHAINU3 OPraHUYECKUX COeITMHEHU MO0 (PYHKIIMOHAJIBLHBIM
rpynnam

[lenap: wuccnenoBaTh peaklMM OPraHUYECKUX COEIUHEHUN OTAENbHBIX
KJIACCOB MO (PYHKIIMOHAIBHBIM IPYIIIAM.

PeakTuBel W 00OpYyJIOBaHME: IITATHUB C MPOOUPKAMH, JepKaTelb s
pOOUPOK, STUIIOBBIM CIUPT, TIIULEPUH, PACTBOP MEpMaHraHaTa Kajiaus, pacTBOP
THIPOKCUA HATpusi, pa30aBlIeHHAsl CepHasl KUCJIOTa, pacTBOp cyibdara Me.wu,
BOJIA.

Xox paboThI:

OnbiT 1. OKKCc/IEHHE 3TAHOJIA PACTBOPOM MEPMAHIAHATA KAJIUS.

B npobupky Hanelite 1 M aTaHona, 7o0aBbTe 1 Mi1 pa30aBIEHHOTO PacTBOPA
nepMaHraHara kamuss M 1 Ma pacTBopa cepHOMl KuciaoTbl. CMech BEIIECTB
IepeMelIanTe.

HabGmomaiite  oOecuiBeurBaHWE  pacTBOpa  INE€pMaHTaHata  Kaiuusi W
cnenuUYHBIN 3amax YKCYCHOTO anbjeruia (3amax aHTOHOBCKHX SI0JIOK), CO
BPEMEHEM IIEPEXOAIINN B PE3KUM 3amax yKCyca.

Harnmmure ypaBHeHNHE peaKkIiuy OKUCIICHHS 3TaHOA.

OmnpiT 2. KomMmiekcoo0pa3oBanue MHOr0ATOMHBIX CIIUPTOB.



B mnpoOupky naneiite 3 mn pactBopa NaOH u 1 mn pactBopa CuSOs,
MOJIYYeHHBIA 0CaJ0K pa3AesiuTe Ha Tpu YacTh. JJo6aBpTe K ocajaky mo 1 mMi1 B OJHY
npoOUpKy BOJBI, B JAPYIyl0 — 3TaHOJNa, B TpeThio — riuiepuHa. Coaepkumoe
POOUPOK PHEPTUYHO BCTPSAXHUTE. Pe3ybTaT cpaBHUTE.

HaGmronaiite pactBopenue romyooro ocagka Cu(OH), u 1€émMHO-cuHUN 1BET
pacTBopa B MPOOUPKE C TITULEPHUHOM.

Hamummre ypaBHenue peakiuu oopazoBanusi Cu(OH), u ypaBHeHUEe peakiuu
o0pa30BaHUs KOMIUIEKCHOM COJIM TIIUIEepaTa Me/Iu.

Peaxnus ¢ Cu(OH), siBisieTcs Ka4eCTBEHHOM HA MHOTOATOMHBIE CITUPTHI.

OnbiT 3. BoccranoBieHue (opmableruaioM oKcHuaa cepedpa.
Peakius cepeOpstHOro 3epkana sBIISIETCSI KAUECTBEHHOW Ha aJIbJICTUAHYIO TPYIIILY.
Anpaeruipl, iMesi OJABMXKHBIA BOJOPOA NMpU KapOOHWIBHOW T'PYIIE, MPOSIBIISIOT
BBIPAKEHHBIE BOCCTAHOBHUTENIbHbIE CBOMCTBA. OHM BOCCTaHABIMBAIOT cepedpo, a
caMU OKHUCISIFOTCS JO0 COOTBETCTBYIOIIMX KHCIOT. Meramumyeckoe cepedpo
BbIICNIAETCS MO0 B BHUJE OCaJKa YEPHOro ILBeTa, JMOO0 B BUAE OJECTALIETO
3epKAJIbHOTO Haji€Ta, €CIM CTEHKM NPOOUPKHM XHMMHUYEcKH uucthie. llpu
no0aBJIEHUH TIEJIOYM B CMECh CKOPOCTh pPEaKIMH CepeOpsHOro 3epKalia
MOBBIIIAETCSI.

B mpoGupky Haneiite 1 mn pactBopa AgNO;, nmo6aBeTe 1 Mi pacTBopa
NH4OH. K nmonxyuennomy ocanky moOasisiite mo kamisim pactBop NHLOH mo
IIOJIHOTO €r0 PACTBOPEHHUS.

B npo3paunblii OecuBeTHblii aMMmuauHbll pacTBOp Ag,O BHecute | M
dopmanpaernia, cMech pasznenure nomnojgamM. B ogHy mnpoOupky no0aBbTe
HECKOJIbKO Kamenib pactBopa NaOH u naGmionaiite sddexr peakiuu. Bropyto
NpoOMpPKY HarpeirTe Ha CHUPTOBKE JUIsi BOCCTAaHOBIEHMs cepeOpa (oOpasyercs
cepedpsiHOE 3epKaIo).

HabmronaiiTe BIMsHUE MIETOUN HA CKOPOCTh PEAKIIUU CEpEeOPSIHOTO 3epKaa.

Hanummre ypaBHEHHE peaklMM OKHCIEHUS (QopMaibAeruja aMMUAYHBIM
pactBopoM Ag,O 10 MypaBbUHOM KUCIIOTHI.

OnbiT 4. BoccranoBiienue ¢QopMmanabaeruaoM ruapokcuaa meau(II)
(peakuus Tpommepa).

Anplieruibl TP HArpeBaHUM B WIEJIOYHOM CpENe BOCCTAHABIMBAIOT
COEJIMHEHHUS JIBYXBAJIEHTHON MEU B COCMHEHNUsI OJHOBAJICHTHON MEJIH, U TOJIBKO
(dbopManbIeru BOCCTAaHABINBAET MEb 10 METAJUIMYECKOI 10 cxeMme:

Cu(OH), — CuOH — CuO — Cu
[IBeT ocankoB:  TOIyOOMH JKEIITBI OPAH)KEBO —KPACHBIN KOPUYHEBBIN

Bce yka3zaHHble B CXEME COEIMHEHHS] MEIHM Majo PacCTBOPUMBI B PacTBOpax

1IEJIOYEN W BBIIEIAIOTCS B BUAE 0caakoB. [Io M3MEHEHHMIO LBETa OCajKa JIETKO



MPOCJICIUTh XOJ peakiuu. Peakiius BOCCTAaHOBIICHHS JBYXBAJEHTHOM Meau Oblia
npeanoxena TpoMMepoM.

[Tomecture B mpoOupky 2 mi pactBopa NaOH, nob6aBere 2 - 3 kamim
pactBopa CuSO4. K monyuenHHoMy ocanky mnpubaBbTe 1 M1 GopmaiinHa, cMeCh
nepemeniaiite. BepxHiol0 4yacTh pacTBOpa HarpeiTe B IMJIAMEHM CHUPTOBKH, a
HUKHSISL YaCTh OYJIET CIIYKUTh KOHTPOJIEM.

HaGnronaiiTe nu3MeHeHre 1BETa CMECH B MPOOUPKE U 00pa3oBaHUE OCAJIKA.

Hamummre ypaBHeHue peakiuu oopazoBanust Cu(OH), u ypaBHeHUe peakiuu
BocctanoByieHus: Cu(OH), dhopmansaerugom.

CrnenaiiTe BBIBO/I.

KonTposabHbIe BONPOCHI

1. Knaccudukarus cnupTos.
2. C moMouIpk0 Kakoro peakThuBa MOKHO Pa3IM4HUTh ITUIOBBIM COUPT U
repun? 3.Kakas peakuus aBisieTcsl KAYECTBEHHOW U1 albJETU0B?
4. CnoxHble 3QUpbl — 3TO NPOAYKThI B3aUMOACHCTBUS:
A. Cnupra ¢ anbaerujiomM
b. JIByx ciupToB
B. AikeHOB ¢ Bogou
I'. Kucnor co cnupramu
5. TMonyuuts C;HsONa M0x’HO B3auMOACHCTBUEM 3TaHOIA C:
1. Na 2. NaOH 3. NaClI 4. NaH
6. HanuimnTe Ka4eCTBEHHYIO PEAKIIMIO Ha CJIOKHbBIE CIIUPTHI.
7. I'manepuH OTHOCUTCS K KJIACCy COCIMHEHUM:
A. Ognoaromusie ciuptbl  b. [IpocTteie a¢dupsi
B. Muoroatomubie ciupThl  ['. Anbieruibl
8. IlepeBon C,Hs — C,HsOH ocyuiecTBisieTcss peakiyei:
1. 'maparanuu 2. 'mapupoBaHus 3. Jlerunparanuu 4. I'openus

JlabopaTopHnasi padora Ne 15.
OcCHOBBI JIA00PATOPHOM NPAKTHKHU

Llenb: o3HaKOMIJIEHHME C MpaBUiIaMH pabOThl B XUMHUYECKOHM jmaboparopuu u
TEXHUKOW O€30MacHOCTH, J1abOpaTOPHBIM OOOpYyAOBaHHEM M  XHUMHUYECKOH
MOCYZ0M.

PeaktuBbl U 00OpyJOBaHUE: IMITATUB C MNPOOUMPKAMU, TOpEIKa, IINATENH,
CTCKJITHHBIE TAJIOYKH, CTEKISHHbIE TpPYyOKH, CTaKaHbl, IUIOCKOJIOHHBIE,
KOHUYECKHE U KPYTJIOJOHHBIE KOJOBI, IIMINHAPHI, MEH3YPKH, TUIETKH U Jp.

Xon paboThl.
TexHnka 0€30MaACHOCTH U MePbI MPEI0CTOPOKHOCTH



1 .Bce onbIThl, CBA3aHHBIE C TPUMEHEHUEM MIIM 00pa30BaHUEM SITOBUTHIX WU
BPEAHBIX BEIIECTB, CIEAYET MPOBOJIUTH TOJBKO B BBITSKHOM IIKaQy Mpu
BKJIFOUEHHOW BEHTUJISLIUU.

2. 3amnpeniaercs MPOBOAUTH OMBITHI CO BCEBO3MOXHBIMHU B3pPbIBUATHIMU HIIH
orHeonacHbIMH cMecsiMHu. OTBITH ¢ HEOOIBIIMME KoJudecTBamMu (1-2 Mi1) Jerko
BOCIJIAMEHSIOLIUXCS BEIIECTB HEOOXOAMMO MPOBOJIUTH BJIAJIH OT OTKPHITOI'O OTHS
WJIN BKJIFOUEHHBIX HarpeBaTeNIbHbIX TPHOOPOB.

3. [Ipu HarpeBaHUU WU KUISYCHUU B MPOOUPKE HEOOXOAMMO MOJIB30BATHCS
Jep)KaTeasiMid W CIEIUTh 3a TEM, 4YTOObl OTBEPCTHE NPOOUPKU HE ObLIO
HaIpaBJI€HO B CTOPOHY CaMOT0 pabOTaroLIEro UM cocela. ITO OCOOEHHO Ba)KHO
cOOII0JaTh IPU HArpeBaHUU KOHLIEHTPUPOBAHHBIX PACTBOPOB KUCIIOT U IIEJIOYEH.

4. He cnenyer HaKIOHATBCA HaJ COCYJOM, B KOTOPOM IPOUCXOIUT
HarpeBaHue WA KUISTYEHUE KUIKOCTH, BO M30eKaHue MmonagaHusi OpbI3r B JUIO
WM TJa3a.

5. Ilpu HE0OXOAMMOCTH ONPENETUTh 3aMax BhIACISIONIMXCS MMapOB WIH ra3oB,
HEJIb3s BABIXaTh UX HEMOCPEICTBEHHO U3 paboyero cocyna. Heo6xoaumo nerkumu
JBYOKCHUSIMU PYKH HAIPaBUTh Mapbl UM ra3bl K ce0e U OCTOPOKHO BAOXHYTb.

6. Ilpu pa30aBieHNMM KOHUEHTPUPOBAHHBIX KUCIOT WM WLIEJIOUEd CiexyeT
HEOOIBIIMMU OPIUSMH BIMBATh KUCIOTY WJIM LIEJI0Yb B BOAY, @ HE HA000POT.

7. 3aXKEHHYIO CIIUPTOBYIO TOPEJIKY KaTErOPUYECKHU 3alperiaeTcss HAKIOHATh
BO U30€XKaHUE «IPOCKOKA» MIIaMEHU BHYTPb TOPEIIKH.

8. Ecim ObLia pa3nuTa JIErKO BOCIUIAMEHSIOIIASACS JKUJIKOCTh, CIEAYET TOTYAC
€ TMOracUTh BCE HaXOIAUIMECs MOOJIU30CTH TOPENKH, 3aChIATh PA3IUTYIO
KUIKOCTh MECKOM, cOoOpaTh €ro MU MEPEeHECTH B MpEeAHA3HAYEHHYIO IJII 3TOT0
€MKOCTb.

O6mme npaBmia padoTbl B XMMHYECKOMH J1adopaTopuu

1. Jlo Hauana 3aHATHUS HEOOXOJUMO BHHUMATEIHHO O3HAKOMUTHCA C TEMOU
paboThI, HCTIONB3YSI METOAMYECKUE YKA3AHUS, YICOHUKN U KOHCIIEKT JICKITHA.

2. B xumnueckoii m1abopaTopuu cieayer paboTaTh B Xajare.

3.B maGopaTopuu KaTeropu4ecKy 3ampeniaeTcs MpUuHUMATh ALY, BKIIOYATh
WIM BBIKJIIOYATh PYOWJIBHUKH, a TaKXKe TPOraTh NMPUOOpHI, HE OTHOCSIIHUECS K
JTaHHOM padore.

4. PabGouee MecTO HEOOXOAMMO COJIEPKATh B YUCTOTE, HE 3aTrPOMOXKIAsl €T0
peIMETaMH, HE OTHOCSIIIMMHUCS K JaHHOU padoTe.

5. PeakTuBbl, IPOIUTHIC WU PACCHITIAHHBIE HAa CTOJIE WM HA MOy, CIAEAyeT
TOTYAC K€ HEUTPAIU30BaTh U yOpaTh.



6. JIumHue KHUTH, )KypHAJIBI U TETPaIu HE JOJKHBI HAXOJIUTHCS Ha pabodyemM
croine. Meroauueckue mocoOus, pabouume TeTpaau cleayer oleperarb Ot
MOoNaJaHus Ha HUX BOJIbI, KUCIIOT, IIEJIOYEN U IPYTUX XUMUYECKUX PEAKTUBOB.

7. PeakTuBbl, IpeIHa3HAYECHHBIC ISl OOIIETO MOJIb30BAHUS, HENNb3s YHOCHUTD
Ha CBOe pabouee MecTo.

8. Ecnmm peakTwB B3ST B HM30BITKE WIM TOJHOCTHIO HE H3PACXOJOBaH,
KaTerOpUYECKH BOCIIPENIACTCS BBUIMBATH €T0 OOPATHO B CKIISIHKY C PEaKTHBOM.

9. Tlocne okoHwyanus paboOThl HEOOXoAMMO YyOpaThb pabouee MecCToO,
OTKJIIOUUTD JIEKTPUUECKUE MPUOOPBI, 3aKPHITh BOIY.

10. Kareropuyecku 3amnpemaercs MPOBOJUTH OMNbITbI, HE OTHOCSIIUECS K
JaHHOU paboTe.

Oxa3aHue nepBoii NOMOLIHU B J1a0opaTopum

1. ITpu nonagaHuy Ha KOKY KOHLIEHTPUPOBAHHBIX KUCJIOT (CEpHOM, a30THO,
YKCYCHOM U T.J.) CJEAyeT HEMEIJICHHO MPOMBITh CHUJIBHONW CTpyel BOJIbI
000X KEHHOE MECTO B T€UYEHHE 3 — 5 MHUH., MOCJE YEero HaJOXHUTh MOBSI3KY W3
BaThl, CMOYEHHOW CIHUPTOBBIM pPACTBOPOM TaHWHA wWiu 3-% pacTBOpoM
nepMaHraHatra kKajuus. [Ipy CHIBHBIX OKOrax IOCJIE€ OKa3aHHs MEPBOM MOMOIIM
HEMEJJICHHO 00paTUThCA K Bpady.

2. Ilpm oxore KOXHM pacTBOpAMU IIEJIOYEH MPOMBIBATH OOO0XKEHHBIN
Y4acTOK KOXKH JI0 T€X IOp, MOKAa OHA HE MEPECTaHEeT ObITh CKOJB3KOM Ha OIIyTh,
MOCJIE YEero HaJOXKWUTh IMOBSI3KYy W3 CIHUPTOBOIO pacTBOpa TaHMHA uiu 3-%
pacTBOpa NepMaHraHata Kajusl.

3. Ilpu momagaHuu OpBI3T KUCIOTHI WM WLIEJIOYM B TIJ1a3a HEMEIJIEHHO
MPOMBITh TOBPEXKJEHHBIA TJla3 OOJIBIIMM KOJMYECTBOM BOJIBI KOMHATHOMU
TEeMIIepaTyphbl, IOCIIE YETO ceiuac xe o0paTUTCs K Bpayy.

4. Ilpu oxorax ropssduuMH IpeaMeTaMu (CTEKJI0, METAUIBI U T.J.) HAJIOXKUTh
CHayajia IOBS3Ky W3 CHMPTOBOIO pacTBOpAa TaHWHA WJIM PACTBOpa IEpMaHraHaTa
KaJlusl, a 3aTeM >KUPHYIO TOBSI3KY (Ma3b OT 0KOTOB).

5. Ilpu oxorax dochopoM HEOOXOIUMO HAJIOKHUTH HA OOO0XKIKEHHOE MECTO
MOBSI3KY, CMOUYEHHYIO 2-% pacTBOpOM cyib(ara MeIu.

6. Ilpu oTpaBneHun XJI0pOM, OPOMOM, CEPOBOJOPOJOM, OKHCHIO YIJiepoja
HE0OXOIMMO BBIBECTH MOCTPAJIABIIIETO HA BO3/YX, a 3aTe€M OOpaTUTHCS K Bpady.

XumMHnueckasi Hocyaa v 1adopaTopHoe 000pyAOBaHue.
CrexJIsHHAs MOCY/AA 001Iero HAa3HAYEHUs

OCHOBHBIM TPEOOBAHUEM, MPEIBABISIEMBIM K CTEKJISIHHON MOCY/IE, SIBISETCS
€€ XMMHUYECKasi U TEPMHUUYECKAS] YCTOMYUBOCTh. XMMHUUYECKAsI YCTOMYUBOCTh — 3TO
CBOMCTBO CTEKJIA IPOTUBOCTOATH Pa3pylIAOIIEMy JEUCTBUIO PACTBOPOB IIEJIOUEH,
KHUCIIOT U JIPYTUX BeUECTB. TepMuyeckas yCTOMYMBOCTb — CIOCOOHOCTh MOCY/IbI
BBIJICP)KMBATh PE3KUE KOJICOAHUS TEMITEPATYPHI.



Jlydymum CTEKJIOM JJisi M3TOTOBJIEHUS JIAOOPATOPHOM TMOCYJIbl CUUTAETCA
NUpeKc. DTOT THUII CTEKIJIA 001a/1aeT TEPMUYECKON U XUMUYECKON YCTOMUHUBOCTHIO,
UMEeT Majblii KOd(PQUIMEHT TepMUYecKOoro pacimpenus. [lupekcHoe cTekio
conepxkut 80% oxcuna kpemuus (IV). Temneparypa pasMardyeHus €ro okoyio
+620°C. Jlns npoBedeHHs OINBITOB IPHM BBLICOKUX TEMIIEPATYPaX MCIOIb3YIOT
MOCYyJly W3 KBapIleBOoro crekia. KpapueBoe cTekiio couepkut 99,95% okcuna
kpemuus (IV), remneparypa pasmsrdenus ero + 1650°C.

JlabopaTopHy10 MOCYJly M3rOTaBJIMBAIOT B OCHOBHOM W3 CTekjJa TUMOB TY
(Tepmudecku ycronunpoe), XY-1 u XVY-2 (xumudecku ycrorunboe). Coepkanue
okcuaa kpemuus (IV) B 06b14HOM TaG0opaTopHOM cTekiie cocTaBisieT 70%.

B nabGopatopHoil mnpakTuke HauOOJIbIlIEe PACTIPOCTPAHCHHUE TMOIYUHIIN
CJIETyOIIME BUBI CTEKJISTHHOW MTOCY JIBI:

[Tpobupku mpocThie W KaauOpoBaHHbIE (C JENIEHUSMH, YKa3bIBAIOIIUMU
00BeM) (puc. 1)UCTIONB3YIOT IS MPOBEACHUS ONBITOB C HEOOIBIIINM KOJIMYECTBOM
peakTnBOB. O0BEM peakTHBa B NMPOOMPKE HE JIOJDKEH NMPEBBIIATH MOJIOBUHBI €€
o0BbeMa.

JlabopaTopHble cTakaHbl (pUC.2) BBIMYCKAIOT pa3JIMYHBIX pPa3MEPOB, C
HOCUKOM U 0€3 HOCHKa, IpOCThle M KanuOpoBaHHble. CTakaHbl MpeIHAa3HAYCHBI
JUTS BBITIOJTHEHUSI CAMBIX Pa3HOOOPa3HBIX MPOLEAYD.

7

Puc. 1 Puc. 2
KonGel paznuudoro pasmepa ©u  GOpMbl  (KpPYTrJble, KOHHYECKHE U

IUIOCKOJIOHHBIE — PHC.3, KPYIrioaoHHbIe — puc. 4). Hanpumep, B nmabopatopHoi
MPAKTUKE IIMPOKO TPUMEHSIOT KOHUYECKHE IIJIOCKOJIOHHBIE KOJIOBI (KOJOBI
Opnenmeiiepa). Komba Broprna (puc. 5) mpeacrtaBiser co0oit  KpyTJIOAOHHYO
KOJIOy C OTBOJHOM TpyOKoi#t moy yriiom 60-800. Ee ucnonp3yroT I MoIydeHUs
ra30B U JJI OTTOHKH JKUJIKOCTEH MpU aTMOC(HEPHOM JIaBJICHUMU.



g

Puc. 3 Puc. 4 Puc. 5

BopoHku xumuyeckue ciryat i NEPETUBAHUS )KUIAKOCTEN U
buIbTpOBaHMS; KalleJIbHBIE BOPOHKH (pHC. 6) UCTIOIB3YIOT JIsl BBEJICHUS B
PEAKIIMOHHYIO CPEy KUJIKUX PEaKTUBOB HEOOJBIIMMU TTOpHUsIMUA. BopoHku
JeIUTENbHbIE (pUC. 7) TPUMEHSIOT JJIsl pa3eieHUsI HECMEIINBAIOIINXCS
KUJIKOCTEH.

Puc. 6
KarepHHIB UCTIOIB3YIOT JIJI BBEJCHHUS PEaKTHBOB MaJIbIMU TOPITUSMHU, 110

KaruIsIM.

Bbrokchel npegHa3HaueHbl TSl B3BEIIUBAHUS U XPAHCHUS KUJIKUX W TBEPIBIX
BCIIECTB.

YacoBble CTEKJIa MCIOIL3YIOT IS MPOBEACHUS PEaKIMi B MalbIX 00BbeMax
(kamebHBbIC PEAKIMK) U JJTS B3BCIIUBAHUS TBEPIBIX BEIICCTB.

XONOIUIBHUKYA TPUMEHSIOTCS JUIsl OXJIAXKICHUS M KOHJIEHCAllMW TapoB,
oOpa3yloluxcsi TMpU HarpeBaHWU Pa3IMYHbIX BemiecTB. [lpu meperoHke
OPUMEHSIOT TpsMble XOJNoAuiabHUKH (JImbuxa) (puc. 8), a Tpu KUNSTYECHUU
pacTBOPOB U JKHJIKOCTEH, OKCTPaKIMK U JAPYrHX TMOJOOHBIX MpoIeccax
HCITOJIB3YIOT OOpaTHBIE XOJOAWIBLHUKH (pHUc. 9).



7

7~

!
Puc. 8. A — ¢ pesuHoBeiMu My(dpTamu; 6 — co nutudom; 1 — dopmroc; 2 —

g

py0aiiika; 3 — coeuHUTENbHBIE PE3UHOBBIE TPYOKH (My(ThI); 4 — OTPOCTKH.

Puc. 9. a — mapukoBsIil (AjinHa), 6 — 3MEEBUKOBBIM.

Kpucrammzatopsl (puc. 10) NpUMEHSIOT IS TIOJYYCHHUS KPHUCTAILIOB
BEIIIECTB M3 HACHIIIICHHBIX PACTBOPOB WU AJISI OXJIXKICHUSI XUMHUYECKUX CTAaKaHOB
YT KOJIO C pearupyroniMe BeIeCTBAMHU.

Puc. 10 Puc. 11

Amnonxu (puc. 11) urparoT posiab COeAMHUTENbHBIX JIEMEHTOB B YCTAaHOBKAX
IO TMEPETOHKE BEIIECTB.

DKCUKATOPbl TMPUMEHSAIOT JJII MEIJEHHOTO BBICYIIMBAHUS W XpaHEHUS
BEIIECTB, JIETKO IMOIJIOMIAIOIIUX Bjary U3 Bo3ayxa. HWKHIOI 4yacTh 3SKCHKAaTopa
3aMOIHSAIOT BOJOMOIJIONIAIONTUMHU BEIIECTBaMU (MTPOKAJICHHBIA XJIOPH KaJIbIIHS,
KOHIIGHTPUPOBAHHASI CepHas Kuciora, okcua ¢ocpopa (V) wum np.). Hanx
norjaotutesieM Ha ¢GapPopoBOM BKIAJBIINIE TOMENIAIOT OIOKCHl WU THUTJIH C
BELIECTBAMH, MOJIEKAITUMHU OCYLIKE.

dapdopoBas nocyaa

®dapdopoBasi mocyna MO CPaBHEHUIO CO CTEKISIHHOM oO0Jamaer OoJbIei
XUMUYECKOM  YCTOMYMBOCTBIO K  KHCIOTaM M Iejo4aM,  OoJibllel
TepMOCTOMKOCThI0. DapdopoBbie H3JENMS MOKHO HarpeBaTh 0 TEMIEPATYpPbI
okono 1200°C. HemocraTkoM ee SBISETCS HENPO3PAYHOCTh U CPABHUTENILHO
oonpmas wmacca. dapdopoBas mocyma Takke pasHooOpasHa 1o Qopme u
HA3HAYCHUIO.

Crakanbl (puc. 14) ObIBalOT pa3jaM4yHON €MKOCTH, C PyYKOW M 0Oe3 pydukH, ¢
HOCHKOM M 0€3 HOCHKA.

®dapdopoBbie KpyK KU TaK K€ OBbIBAIOT Pa3IMYHON eMKOCTH (00bIYHO OT 250
MJI 10 2-X JIUTPOB.)

Boinaputenbuble yamku (puc. 15) HMCHONAB3YyIOT [Jis BBIAPUBAHUS U
HarpeBaHMs KUJIKOCTEH.



Turnu (puc.16) cocyabl, TpUMEHsEMbIe Jis MPOKATUBAHUSA Pa3TUUYHBIX
TBEPBIX BEIIECTB (OCATKOB, MMHEPAJOB W T.I.), a TakXke IS CIUIaBICHUS W
cokuranud. [Ipuy mpokaivBaHUM BEUIECTB HA IJIAMEHU Ta30BOM TOPENKU TUIIH
3aKpEIUISIIOT B MPOBOJIOYHBIX TPEYroyibHUKAX C (daphopoBbiMu TpyOkamu (puc.
17).

®dapdopoBbie CTYNKU C MECTUKOM (puc. 18) MpUMEHSIOT A1 U3METbYeHUs
TBEpABIX BellecTB. BemiecTBo HAchIMaloT B CTYNKY B KoJaudecTBe He Oonee 1/3 ee
oObeMa (MHauYe OHO OYJEeT BBICHINIATHCA W3 CTYNKH MpU Hu3MenbyeHuu). [lpu
PacTBOPEHHH TBEPJOTO BEIIECTBA B CTYNKE (C OJHOBPEMEHHBIM PACTHUPAHHUEM )
BHayaJjle HaChIMAIOT TBEPAOE BEIIECTBO, a 3aTEM K HEMY MOCTENIEHHO HEOOIbIIIUMHU
HOPUUSMU IPU KPYTOBOM JIBUKEHHUU MECTUKA JOOABIISIIOT )KUJKOCTb.

®dapdoposbie HoxKU-1MaTenu (puc. 19) npumenstor s otbopa BEUIECTB,
JUTSL CHSITUSL OCAJIKOB C (PMIIBTPOB M IIPU MHOTHUX JIPYTUX paboTax.

Bopouku broxunepa u ¢apdopoBbie cetku (puc. 20) HNPUMEHSIOT IS
(GUABTPOBAHUS KUJKOCTEN MTPU MOHUKEHHOM JIABJICHUH (1107 BAKYYMOM).

MepHas mocyaa

Jlns m3MepeHust 00bEMOB KUJIKOCTEH MCIOJIB3YIOT Pa3HOOOPa3HYI0 MEPHYIO
HOCYAY: MEPHBIE KOJIOBI, MEPHBIE LIMITUHAPBI, MEH3YPKH, IUIIETKH U Jp.

Mepnbie kosObI (puc. 21) ciykaT AJis TPUTOTOBIICHUS PAaCTBOPOB TOYHOMN
KOHIICHTPAIlUM M TPEJCTaBISIIOT COOON KpYyIJible MJIOCKOJOHHBIE KOJOBI ¢
JUIMHHBIM U Y3KUM TOpJIOM, Ha KOTOPOM HaHECEHa TOHKas uyepTa. JTa OTMETKa
MOKAa3bIBAET I'PAHUILY, 10 KOTOPOU CIeAyeT HAJIMBATh KUJIKOCTh, YTOOBI €€ 00bEM
COOTBETCTBOBAJI YKa3aHHOMY Ha Kos0e 3HaueHuto. [{udpel Ha konde moka3bIBalOT
00BbEM KUIKOCTU (MJ), HA KOTOpBIM OHa paccunTaHa. MepHbie KOJIObI OOBIYHO
uMeroT nputepTbie mpooku. [IpumenstoT konosl Ha 50,100, 250, 500 u 1000 M.

MepHbie KOJOBI MEHBIIET0 O0BbEMa, HCIONB3YIOUIUECS ISl OMpeaeNeHus
MUIOTHOCTH JKUJIKOCTEH, HA3bIBAIOTCSI TUKHOMETPaMHU.

Mepnbie TUAMHAPHL (pUC. 22) TPEACTaBISIOT COOOM CTEKIISIHHBIE COCY/IbI,
KOTOpbIE AJis OOJbllIeld yCTONYMBOCTH HMMEIOT IIUPOKOE OCHOBaHHE (IHO) WU
CHeuanbHyl0 nojacTtaBKy. CHapyXHM Ha CTEHKaX LWJIMHIPOB HAHECEHBI JEJICHUS,
yKasbIBarole o0beM (B Mi1). MepHble IUIMHAPHI ObIBAIOT PA3IMYHON €MKOCTH:
oT 5 mu a0 2 1. VX Ha3HaueHue — U3MepsATh (C ONpeaeIeHHON NOTrPEelTHOCTHIO)
pa3nu4HbIe 00BEMBI KUIKOCTH.

Mensypku (puc. 23) - 3TO cOCyJibl KOHHUYECKOW (POpPMBI C JEIECHUSAMH Ha
CTEHKE.

[Tunerku (puc. 24) coyxat ajig oT00pa TOYHO OMPEAEIIEHHBIX OTHOCUTEIBHO
HEOONbIINX 00BEMOB KUJIKOCTEH. OHUM NMPEACTABIIAIOT COOOW CTEKISTHHBIE TPYOKU
HEOOJBIIOr0 MaMeTpa ¢ JeleHusIMU. HekoTophie MUIETKH UMEIOT paclIupeHue
nocpenuue (nunetku Mopa). HikHuii KOHEl| MUMETKU CJIerka OTTSHYT U UMEET



BHyTpeHHUM auameTrp 10 1 mM. Ha BepxHeM KOHIlE MUIETKU UMEETCS METKa, J0
KOTOPON HAaOUPAIOT KUAKOCTh. HekoTopble MUNETKH CHAOKEHBI ABYMS METKAMH.
OOBIYHO MMUIIETKU UMEIOT eMKOCTE OT 1 10 100 mut.

bropetku (puc. 25) ciyxaT s OTMEPUBAHUS TOYHBIX 00BEMOB KHUIKOCTEM,
MPEUMYIIIECTBEHHO TPH XUMHUKO-aHAIUTHYECKUX paboTax (tutpoBanue). OHU
MOTYT UMETh PA3IMUHYI0 KOHCTPYKITUIO U UMETh Pa3HbI 00BEM.

IliacTtmaccoBas nmocyaa

B nabGopatopHoil NpakTUKE MCHOJB3YIOT IMOCYly, HW3TOTOBJICHHYIO U3
MOJIMMEPHBIX MaTepHANIOB (IMOJUATUIICH, TTOJUIpoIuieH, Gproporiact u aAp.) [pu
BBICOKOW XMMHYECKOM YCTOMYMBOCTH Takas Tocyjaa oO0JagaeT HU3KOU
TEPMOCTOMKOCTBIO, M TIO3TOMY €€ OOBIYHO HUCTIOIB3YIOT B paboTax, HE TPEOYIOMINX
HarpeBaHus. M3 mONMATHIEHA W3TOTOBJISIIOT BOPOHKH JJI MKUIAKUX U CHITy4YHX
BEIIECTB, MPOMBIBAIKH, KaNeIbHUIIBI, (DIAKOHBI U OAHKU JJI1 TPAHCTIOPTUPOBKHU H
XpaHEeHHs] XUMHYECKUX PEAKTHBOB, MPOOUPKHU I MEHTPUDYTUpOBAHUS, TTUIIET-
J103aTOPbl U HAKOHEYHUKHU K HUM U JIp.

Metaanunuyeckoe 000pya0BaHHue

B xumuyeckux nabopaTtopusix HIMPOKO MPUMEHSIOT Pa3zHOO0Opa3zHOe
METAJUTHYECKOE 000py0BaHKE, MPEUMYIIIECTBEHHO CTaIbHOE.

[lIratuBel (puc. 26) ¢ HabopoMm MyQT, JAOK W KOJICH UCIOIB3YIOT s
3aKperieHuss Ha HHUX BO BpeMsl pabOThl Pa3IMYHBIX MPUOOPOB, CTEKISHHOU
nocyabl  (XOJIOAUIBHUKOB, KOJO, JEIUTENbHBIX BOpPOHOK u 1p.). Kombla,
3aKpEIUIEHHBIE HA IITAaTUBE, MCIOJIb3YIOT TAKXKE IMPU HArpeBaHMM XHUMHUYECKOU
NOCYJlbl Ha METAIMYECKUX acOeCTUpPOBaHHBIX ceTkax (puc. 27) ra3oBbIMU
ropejKamu.

Tpenorn (puc. 28) NPUMEHSIOT B KaueCTBE IOACTABOK JJIsS Pa3IMUHBIX
npubopoB, koa0 u np. OHU OCOOCHHO yAOOHBI MPU HATPEBAHMH KPYIHBIX IIO
pa3Mepy KOJIO ¥ TPOMO3JIKHUX TPHUOOPOB.

Hepxatenun st mpoObupok (puc. 29) — mOpHUCTIOCOONECHHS, KOTOpPbIE
UCIIOIB3YIOTCS MPU HEMPOAOJKUTEIILHOM HarpeBaHUU MPOOUPOK.

[Munnersr (puc. 30) — mnpucnocoONeHUsT i 3axXBaTbIBAaHUS MEJKUX
NpeaMETOB, a TaKXe BEIIECTB, KOTOphIC HENb3sd OpaTh pyKamu, HaIlpuMep,
METAJUIMYECKUN HATPUM.

Turensapie munubl (puc. 30) NPUMEHSIOT IS 3aXBaThIBAaHUS TOPSYUX
TUTJICH MPU U3BJICYEHUU UX U3 MY(PEIbHOU MeYH, CHATUS PACKATICHHBIX TUTJIEH C
bapdopoBbIX TPEYTOILHUKOB U MPHU BCEX pabOTax, KOT/Aa MPUXOIUTCI UMETh JEIIO0
C pacKaJ€HHbBIMH MPEIMETaAMHU.

3axumbl (puc. 31) — NpHUCIIOCOOJICHUS, HCIOIB3yEeMbIe ISl 3aKUMaHHS
pe3nHOBBIX TPyOOK. OOBIYHO MPUMEHSIOT MPYKUHHBIE 32KUMBI (3akuMbl Mopa) u



BUHTOBbIE (3akuMbl ['omana). IlocnegHue MO3BOJAIOT JIETKO PEryJIUpOBAThH
CKOPOCTb BBITEKaHUS KUJIKOCTH WJIM HHTEHCUBHOCTH IIPOXO0KICHUS ra30B.
JlaGopaTopHbie HArpeBaTeJbHbIE IPUOOPHI

B naGoparopuu npuMEeHSIOT pa3IMYHbIe HAarpeBaTelbHbIE TPUOOPHI: ra30BbIE
TOPEJIKH, JIEKTPUUECKUE TUIUTKHU, O0aHu, CylImIbHbIE MKadbl, MydeabHbIe TIeYd U
T. I

["azoBwie ropenku. Haubomnee yacTo mpUMEHSIOT Ta30Bbie TOpPENKU byH3eHan
Texmo (puc.32). B ra3oBbIX Tropenkax MNPEAYCMOTPEHO pEryJUpOBaHUE
NOCTYIIEHUSI BO3AyXa C IMOMOUIbIO BpalleHHs Aucka (ropenka Texnmro) wam
IIOBOPOTOM XOMYTHKa (Topenka byH3ena).

banu (puc.33). Jlns 0OpodOJDKUTENBHOTO HAarpeBaHus B Ipejenax
temnepatypsl 100 - 300 °C npumMensoT 0aHM: BOAAHYIO, mecdanyio u ap. Onu
NPEACTaBIAIOT COOOM, KaK MPaBUIJIO, METAJUIMYECKHUE Yallld, 3alIO0JIHEHHbBIE BOJOU
(BonmsHast OaHs) WM CyXUM, YHCTBHIM MECKOM, IMPOKAJICHHBIM ISl yAaleHus U3
HEro OpraHuYecKux npumeceit (mecuanas OaHs).

DneKkTpuyecKkue TUIMTKU. B Tex ciyuwasix, korga TpeOyeTcst HarpeBaHue, a
M0JIb30BAThCS TOPEJIKAMU HEJb3s (HalpuMep, MpU NMEPEroHKe BOCIIIAMEHSIOIINXCS
JIETKOJNETY4YHX KUJIKOCTEH ) MPUMEHSIIOT 3JIEKTPUUECKUE TUTUTKH.

JIns  HarpeBaHusT  KPYTJIONOHHOW  CTEKJISIHHOM TOCYAbl  HNPUMEHSIOT
KoJi0oHarpeBaTenu (puc.34).

[Teun. [lns momyuyenus Ttemmeparypsl 600 - 1400°C npumensiorcs
anekTpuueckue  mydenpHsie  meun  (puc.35). C  momMompio  0co00ro
PEryJIMPOBOYHOTO YCTPOMCTBA IM€Yb MOXET HArpeBaTrbCcs 10 ONPEIEICHHOM,
3apaHee 3aJJaHHOW TeMIEPaTyphl.

Cymunpnble  mkagbl  (puc.36) HUMEIOT  DJIEKTPUYECKUl  000TpeB U
TEPMOPETYJIATOP, MO3BOJISIIOUIMI MOAAEPKUBATH MOCTOSHHYIO Temneparypy. s
HaOJIOZICHUST 32 TeMmIepaTypoil mkad cHaOxeH TepMoMeTpoM. BreicymimBaemoe
BEIIIECTBO MOMENIACTCS B CYNIMJIbHBIN IIKa(], OTPEryJIUPOBAHHBIA HAa TpeOyemylo
TEMIEPATYpPy, W BBIACPKHUBAECTCA B HEM NpU 3aJaHHOM  TeMmmepaTrype
OIIPEJEIICHHOE BPEMSI.



Puc.14

AL =l

Puc.19.
JlowKa-1narens

Puc. 2.
Meptibie koNObI

-

l

oy

Puc.24.
Munerku

Puc. 15,
CrakaHpl BbINAPHTENLHBIE YALIKH

Dapdoposas nocyia

Puc.16.
Turennb

MepHas rocyaa

A ¥
20

~ nb

Puc.22.
MepHbiil UMAHHAD

!
i Hunerka Mopa
¥

Puc.17.
TpeyronsHuk

Puc. 18.
CTynka ¢ necTHKOM

Puc 20
Boponki broxHepa

RPN = =
= = e T e e e e

L e L e T
e T e

Puc. 25
BropeTky



Mertaannueckoe o6opyaosaHue

Puc. 27. Achectosas cetka

Puc. 29.
Hepwavens ans npobupox |
s ¢ E
Puc. 30. :
TInnner, THrENbHBIE A XHPYPrHYECKHE u.mrwji
ey L
: ud N o) 1 )
i ' " N ¢
Puc. 28. Tpenora : Puc. 31

Saxumet Mopa 1 [opmana

Puc. 26, Ilkvatus ¢ naGopom My, nanok u konet

JlaGopaTopHbie HarpeBaTeJbHbIe IPHOOPLE
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JlaGopaTopHas padora Ne 16.
OnpenesieHue KeCTKOCTH BOJbI H CIIOCOOBI €e YCTPAHEeHHU S

[{enb: uccienoBaTh XMMUYECKUI COCTaB MPOO BOJIBI
PeaktuBel M oOOpynoBaHue: OropeTka Ha 25MI, INTATUB JJisg OIOPETOK,
KoHn4Yeckre kojioel Ha 100 mur, mumeTtka Ha 50 mu1, munetka Ha 10 M1, MpoOBI
BoJbl, TpuiioH b 0,05H, pacTBOp MeTuIOpaHka, XpOMOreH YEpHbBIA, aMMOHHUHBIN
oydep, pactBop consHOM KucimoTel 0,1H
Xoxa paboThI:

OmnbiT 1. OnpenesieHue o01Iel KECTKOCTH BOAbI KOMILJIEKCOHOMETPHYECKUM
METOA0M
1. B Tpu xoHWYECKHE KOJOBI OTOOPATh MUTIETKON Mo 50 M MccheayeMon BOJIBI
(aIMKBOTHBIN 00BEM Va).
2. [IpubaButh B Kaxyto K00y nmo 10 My aMMOHUKWHOTO Oy(pepHOro pacTBopa U —
Ha KOHUMKE IITAaTeNs — M0 HECKOJIbKY KPUCTAUIMKOB XpOMOT€Ha YEPHOI0; CMECh B
Koj0ax TmepeMelniaTh  BpalllaTeIbHBIMU  JBIDKCHUSMU. PacTBOop  J0JIKeH
pUOOPECTH IBET KPACHOTO BUHA.
3. 3amoauuth OwpeTrky TuTpantomMm — 0,05 H. pactBopoM TpujioHa b — wu
MOCJIEIOBATEIBHO OTTUTPOBATh KXyl MpoOy B KOJOe 10 Mepexojia BUHHO-
KpPaCHOW OKPACKH B CUHIOIO.
4. O0bEM TUTpaHTa KaXKIBIM pa3 mepes; TUTPOBAHHEM JTOBOJUTH JI0 HYJEBOM
OTMETKH, a MOCJE — YUYUTHIBATh pacxo tutpanTa Ao 0,1 mu (V1, V2, V3).
5. 3aHecTH pe3yNbTaThl TUTPOBAHUS B TAOJHILY, TAKUM K€ 00pa30oM THUTPYIOT €Il
JIBE TIPOOBI BOJIBI.

Boeiuucnure cpeanee 3HaueHue oobéma tutpanta (VT), U3pacxo0BaHHOTO
Ha TUTPOBAHUE AIMKBOTHOT'O 00BEMA BO/IBI;

Breruncnure o011y10 KECTKOCTH BOJIbI, UCXOJs M3 3aKOHA SKBHUBAJICHTOB U
MpUHUMAs, 4TO HKECTKOCTh MIpEeCTaBIISACT coboif HOPMAaJIbHYIO
xounenrpanuio Ca> u Mg** B Boze:

X=NTVTVa /1000

1000 — MHOXUTENL AJISI IEPEBOJIA €AUHUI] HOPMAIBLHOCTH PACTBOpPA MOIb-
9K6/11 B €IUHULIBI )KECTKOCTHU MMOIb-IKE/]L

OnbIT 2. OnpeneseHue KApOOHATHOM KECTKOCTH BOAbI KMCJIOTHO-OCHOBHBIM
TUTPOBAHHEM

1. B Tpu koHHYECKHX KOJIOBI 0TOOpaTh M0 50 MJI UCClIeTlyeMOM BOJIBI.

2. IlpubaBuTh B KAyl Mo 2-3 Karuikd pacTBOpa METHJIOpaHX,a U COJIEPKUMOE
NepeMeNIaTh BpallaTeIbHbIMU JBUKECHHUSIMU.

3. OTTUTpOBaTh KAXIYI AIUKBOTY TUTpoBaHHbIM (0,1 H pacTBOpOM CONSHOMN
KHCJIOTHI JI0 MEPEX0/1a KEJITOM OKPACKU MHIUKATOPA B OPAHKEBYIO.

4. Pe3ynbTaThl BHECTU B TAOIHITY TPOOBI BOJIBI.



Boruncnure cpeanee 3naueHue oo0bEma tutpanrta (Vr),
U3PACX0JJOBAHHOTO HA TUTPOBAHUE AJTMKBOTHOTO 00BEMA BOIBI;
Brruncnure kapOOHAaTHYIO KECTKOCTD BOJIBI IO hopMyJie:

XX=NTVTVa /1000

1000 — MHOXKUTENB AJ1s1 IEPEBOIA €AMHUL HOPMATIBLHOCTH pacTBOPA MOJIb-
DKB/JI B €IMHUIIBI )KECTKOCTH MMOJIb-DKB/JI

O06paboTka pe3yabTaToB:
1.ITpoananu3upoBaTh MOTYYEHHBIE PE3YIbTATHI
2.ChopmynrpoBaTh BHIBOJbI O )KECTKOCTU aHAIU3UPYEMBIX 00pa3IOB.
3. ChopmynrpoBaTh BBIBOJIBI, ISl KAKHUX I1EJI€H MOKHO IPUMEHSTh
uccieayemMbie o0pasisi?
KoHTpoJibHBIE BONIPOCHI
1. Chopmymnupyiite onpeeneHre KeCTKOCTh BOIbI.
2. Kakas Bojia cuntaercs )KeCTKOM?
3. OOBsICHUTE, KAKUM METOJIOM Bbl OMPEACIISUIH KECTKOCTh BO/JIBI.
4. Ha 4yéM OCHOBaHa KOMIUIEKCOHOMETPUS KaK METOJ TUTPUMETPUUYECKOTO
aHanuza?
5. 3a cuér 4Yero MEHAETCS  OKpacka pEaKkIMOHHOM CMecH MOpH
KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUU (C KPAaCHOW HA CHHION0)?

JlabopaTopHast padora Ne 17.
Oo0HapyxeHUe HUTPATOB B NPOAYKTAX NMTAHUA

[lenp: mpoBeCTH aHaIU3 COJEPKAHMS HUTPATOB B 00pa3lax MNpOAyKIUU

PeaktuBel u o6opynoBanue: Monomep pX -500.1MU ¢ noHoceneKTUBHBIM
HUTPATHBIM  JJIEKTpoJoM  «Qimut — 021» W 2JeKTpoJOM  CpaBHEHHS
XJIOpcepeOpsiHbIM, BEChI JTa0OpAaTOpHBIE 2-0TO Kiacca TOYHOCTH, HOXKHHUIIBI WITU
TépKa, MUIMHAP 00BEMOM S50 cm’, XUMUYeCKHe CTaKaHbl, KBAaCI[bl AJIFOMOKAINEBbIE
KA1(S0O4),-12H>0 u.g.a.: 10,00 2 kBaciioB pacTBOPSIOT B MEPHOU KOJOEe 00bEMOM
1 on?

Xoxa paboThl:

IoaroroBka npod Kk aHaJAU3y

[TpoOy ucHbBITYyeMOro pacTUTEIBLHOTO MaTepuaia U3MeIb4YatoT HOXKHULAMU
10 pazmepa yactul He 6omnee 1 cm. [1n0apl U KOpHEMIOAbI OTMBIBAIOT OT 3€MIIH,
oOcymuBaoT (GUIbTPOBAIBLHON OyMarol © H3MEIbYAIOT Ha TEpKE, STOIbl
pa3iaBiIMBaAIOT B CTyIKE. [lonyyeHHy0 Maccy TIIATENBHO NEPEMEITUBAOT.

Xoa onpeneseHust

1. B3semmuBator 10,0 2 n3MenpuYEeHHON PACTUTEIIBHOW MAacCChl, IOMENIAIOT B
CTaKkaH rOMOT'€HU3aTopa.

2. IlpumuBaror 50 cm’ pacTtBopa  adIOMOKAIMEBBIX  KBACIIOB M
rOMOTEHU3HMPYIOT B TedeHHe | MUHYTHI pH 4acToTe Bpamenus 6000 muxn (umu
B30anThIBatoT 30 MUH).



3. B monydyeHHON TakuMm 0Opa3oM CYCIEH3UU H3MEPSIOT KOHIEHTPAIIUIO
HUTpaT-uoHa. M3MepeHust mMoBTOPSIIOT TpU pa3za u OepyT cpeaHeapudpMeTuyeckoe
3HAYEHUE TPEX U3MEPECHUII.

4. Ilepen U3MEpEHHEM  HMOHOCEJEKTHUBHBIM  3JIEKTPOJ  TUIATEIBHO
OMOJIACKUBAIOT  JIUCTWJJIMPOBAHHOW  BOJAOW M BBIIEPKUBAIOT €r0 B
IucTWUIMpoBaHHoM  Bojge 10 mwumuayT.  Jlamee  3jeKTpoa  IMPOMOKAIOT
bunbTpoBaNEHON OyMarod M TMOTPYKAIOT B OKCTPAKT HCHBITYEMOW MPOOHI.
[Tokazanuss mpubopa CUMTHIBAIOT HE paHee, 4YeM uepe3 | MUHYTy TMocie
IpeKpalieHus 3aMeTHoro apeida mokazanui npudopa. Ilpu mepexone oT oxHOM
npoObl K JpYyrod SJIEKTPOJbl OMNOJIACKUMBAIOT JAUCTWUIMPOBAHHOM BOJON U
NpoMOKaloT (GuUIbTpoBaIbHONM Oymaroil. TemmepaTypa aHanu3upyeMbIx mpod u
pPacTBOPOB JIOJKHA OBITH OJJMHAKOBA.

W3mepenne TOBTOPSIOT Tpu pa3a U OepyT cpeaHeaprupMeTHIecCKoe
3HAYEHUE TPEX U3MEPEHUN.

pNO3 =

ConeprkaHne HUTPATOB PACCUUTHIBAIOT CJ'IC,Z[y}OHII/IM o0pazom.
1. [Tycts pNO; = 2, cnenosarensno, [NO3| = 1072 monv/om’.
2. T
Rirrpar-nonn ouc Y oEEN 10008 \{ [?\?o”ﬂ v 0059 pIoeqfssTRo emectsa
3. Macca HUTpaT-uoHOB paBHa m = v-M = 5-10* - 62 =3,1-10% 2 = 31 me
M(NO3") = 62 2/monw
4. [TonyyeHnass mMacca  HUTpaT-uoOHOB  coxepxutrcs B 10,0 1

aHaNMM3UpyeMoro oOpasua, Uisi Nepecuyera Ha OJIMH KWJIOTPAaMM COCTaBUM
POIOPIHIO:
31 me NOs™ conepxutcs B 10,0 2 ananuzupyemoro odpasia
X me NOs comepxutcst B 1000 2 ananuzupyemoro oopasiia
MaccoByro J0JIF0 HUTPAaTOB MOXKHO Takke HauTu no BenuunHe pNO; c
MOMOILBIO TaHHBIX, IPUBEJICHHBIX B HIXKE MPEJCTaBICHHON TadauIe 2.
CpaBHUTH MOJTYYEHHBIE PE3YJbTAaThl C JOMYCTUMbIM YPOBHEM HHUTPATOB B
OBOIIHOM mpoaykuuu (tabmuua 1) W chaenarb BBIBOA O NPUTOAHOCTH
aHAIM3UPYEMbIX OBOLIEH K YIOTPEOICHUIO YEIIOBEKOM.

Tabnuua 1
Jlonycmumbolii ypoeens co0epiHcanus HUMpam-uoHos
6 nj100oosouinon npooykuyuu (CanlluH 2.3.2.1078-01)
[IinopooBoLIHAS TPOAYKLIHS Conepxanne NO;
B Me/ke, HeE 0oiee
Kaprodenp 250
Kanycra 6enokouanHast paHHsS 900
Kamycra 6enokoyanHast no3aHss 500
MoOpKOBb paHHSsA 400
MopkOBb MO3HSIS 250
TomaTsl 150
300 (3amuIEHHBIN TPYHT)




Orypusl 150
400 (3anMIIEHHBINA TPYHT)
CaexkJia cronoBas 1400
JIyk pernyaTslii 80
JIyk-niepo 600
800 (3anuIEHHBIN TPYHT)
JlucToBbie OBOIIM (cayaThl, IIITUHAT, 2000
IaBeJb, METPYIIKA, CENbIEPEH, YKpOTI,
KMH3a U T.]I.)
Ilepen crmagkuit 200
400 (3anMIIEHHBINA TPYHT)
Kabauku 400
ApOy3bI 60
Jp1HI 90
Tabauua 2

Ilepecuem pNO3 6 maccogyio 00110 HUMPAMOe

Cortbie nonu pNO;

pNO; | 0,00 | 0,01 | 0,02 | 0,03 | 0,04 | 0,05 0,06 | 0,07 | 0,08 | 0,09

MaccoBas 10Jis1 HUTpaTa, mMe/Ke

1,5 [ 7762 | 7586 | 7414 | 7244 | 7079
1,6 | 6166 | 6026 | 5888 | 5754 | 5623
1,7 | 4898 | 4786 | 4677 | 4551 | 4467
1,8 | 3890 | 3802 | 3715 | 3631 | 3548
1,9 13090 | 3020 | 2951 | 2884 | 2818
2,0 2480 | 2399 | 2344 | 2291 | 2239
2,1 | 1950 | 1905 | 1862 | 1820 | 1778
2,2 | 1549 | 1514 | 1479 | 1445 | 1413
2,3 11230 | 1202 | 1175 | 1148 | 1122
24 1977 955 |933 912 | 891
2,5 [776 | 759 | 714 | 724 | 708
2,6 |617 | 603 |589 |575 |562
277 1490 479 |468 |457 |447
2,8 380 |380 |[372 |363 |355
2,9 1309 302 |295 |288 |282
3,0 (246 |240 |234 229 |224
3,1 (195 | 191 |186 |[182 |178
32 [ 155 | 151 |148 |145 | 141
33 (123 | 120 | 118 |115 |112
34 (97,7 1955 1933 (91,2 |90,1
3,5 77,6 |759 | 74,15 72,4 |70,8
3,6 |61,7 | 60,3 |589 |57,5 |56,2
3,7 (49,0 | 47,9 |46,8 |45,7 |55,7

6918
5495
4365
3467
2754
2188
1738
1380
1096
871
692
550
437
347
275
219
174
138
110
87,1
69,2
54,9
43,6

6761 | 6607 | 6457 | 6310
5370 | 5248 | 5129 | 5012
4266 | 4169 | 4074 | 3981
3388 | 3311 | 3236 | 3162
2692 | 2630 | 2570 | 2512
2138 2089 | 2042 | 1995
1698 | 1660 | 1622 | 1585
1349 | 1318 | 1288 | 1259
1072 | 1047 | 1023 | 1000
851 | 832 | 813 |[79%4
676 | 661 |647 |631
537 1525 |513 |501
427 | 417 | 407 | 398
339 | 331 |324 |3l6
269 263 | 257 | 251
214 {209 |204 | 100
170 | 166 | 162 | 159
135 | 132 | 129 | 126
107 | 105 | 102 | 100
85,1 83,2 |81,3 (794
67,6 | 66,1 | 64,6 | 63,1
53,7 152,5 | 51,3 | 50,1
42,7 | 41,7 | 40,7 | 39,8




3,8 38,9 38,0 |37,1 [36,3 |355 |34,7 339 |33,1 |32,4 |31,6
3,9 (30,9 30,2 29,5 |28,8 |282 |27,5 [269 |263 |257 |25,1
4,0 |24,5 24,0 |234 |229 |224 |21,9 |21,4 |209 |[204 |19,9

JlaGopaTopHnast padora Ne 18.
Onpenesienne pH BOAHOH BBITSKKH MOYBbBI, €€ KUCJIOTHOCTH M HIEJTOYHOCTH

[lenb: onpeneneHne KUCIOTHOCTH MOYBBI.

PeaktuBnl 1 06opynoBanue: pH-TecTep, MarHuTHas Melaiaka, KOHU4YEeCKast
kos6a Ha 100 M, numusap Ha 200M1.

Xox paboThl:

[TpoOBbl MOYBHI MOBOASAT O BO3AYIIHO-CYXOTO COCTOSIHUS, W3METHUYAIOT,
MPOMYCKAIOT YEPE3 CUTO C OTBEPCTUSIMU AUAMETPOM 1-2 MM UM XpaHST B KOPOOKax
win nakerax. [IpoOy Ha aHanu3 H3 KOPOOKM OTOMpAIOT UINATENIeM,
MpeABapUTEILHO MEepeMelIaB MOYBy Ha BCHO IIyOMHY KOpoOku. M3 makeToB uiu
KOpPOOOK MOYBY BBICHITIAIOT HAa POBHYIO MOBEPXHOCTh, THIATEIBLHO MEPEMENTUBAIOT
U pachpesensiioT ciioeM TouHon He 6osee 1 cm. [IpoOy Ha aHanu3 oTOuparT
HE MEHEE YeM M3 ISTH MecT. OMBIT MPOBOAAT B TPEX IPOBOPHOCTSX.

B3secuts 20 r mouBbl ¢ TOYHOCTHIO 0,1 T M MEPEHECTH KOJIMYECTBEHHO B
KOHUYECKYI0 KoOy. OtMeputh muiuHapoMm 100 My IUCTUIIMPOBAHHOM BOJIBI U
nepenutb B konOy. I[louBy mepememarh B TedeHHE 3 MHUHYT Ha MarHUTHOM
MEIAJKE.

OtMmeputh 20 MJT BBITSKKH C MTOMOIIBIO LUJIUHIpPA U MEPEHECTH B CTAKaH
BMecTuMOCThIO SOMi1. M3meputs pH pacTBopa ¢ momomisio pH-Tectepa.

[Tokazanust mpubOoOpa  CUUTHIBAIOT  TOCJIE  TpeKpamieHus  aperda
U3MEPUTEIBHOTO MPUOOpA.

3anucaTth TMOKa3aHWs NOpuOOpa U  ONPENeNUuTbh CpeaHee

3HaueHue. Ha ocHOBaHUM JlaHHBIX, CJ€JaTh BBIBOJ O

KHCJIOTHOCTH MOYBHI.

Peakuus mo4BeHHOM pHu20 pHka
cpeabl

OueHb CHIIBHOKHCIAS <3,0 <4,0
CuabHOKHCITAs 3,0-4,0 4,145
Cpennekucias 4,0-5,0 4,6-5,0
CnabOokucnas 5,0-7,0 5,1-6,0
HeiitpanpHas 7,0 >6,0
Cna0bomienoyHas 7,0-8.0 -
CpennenienovyHas 8,0-9,0 -
CuiipHOIIET0OYHAS 9,0-11,0 | -
O4YeHb CHILHOIIEI0YHAS >11,0 -




JlaGopaTopHnasi pabora Ne 19-20
HccaenoBanue npeasiokeHHOro 00beKTa HA KHCJIOTHOCTD, IEJI0YHOCTD,
XHMHYECKHUI COCTAB (3arpsi3HUTEH, MAKPO- 1 MUKPO3JI€MEHTHI).

[{enb: MO3HAKOMHTBCS CO CBOMCTBAMHU OCITKOB.
Ilgemnuie peakuyuu na 6enxku

[IpucyrcTBue OENKOB B OMOJOTMYECKUX OOBEKTaX WJIM PACTBOPAX MOKHO
OMPENIEeNUTh C MOMOIIBIO IIBETHBIX PEaKIui, MPOTeKaHWE KOTOPHIX OO0YCIOBJICHO
HaJu4yueM B OeJike creluPpuIecKuX rpymm U NeNTUIHBIX CBS3EH.

PeakTuBbl 1 000pyI0BaHKE: BOJIHBIN pacTBOP SSMYHOTO Oenka (Oe0K OHOTO
KypUHOTO SIHlla OTHENSIIOT OT KENTKa, pacTBOpSAOT B 15-20-kpaTHoM oObeMme
JUCTUJUTMPOBAHHOM BOJIBI, 3aT€M PACTBOP (PWIBTPYIOT Yepe3 Mapiito, CIOKEHHYIO
B 3—4 cnos, u XpaHAat B xonoauibHuke; 10 %-it pactBop ruapokcuaa Hatpus; 30
%-1t pactBOop THapokcuaa HaTpus; 1 %-Hbii pactBop cynbdarta memm; 1 %-i
pacTBOp aleTara CBUHIIA; KOHIIEHTPUPOBaHHas a30THas kucioTa; 0,5 %-ii pactBop
HUHTHAPUHA, TPOOUPKH, BOSHAS OaHS WM CIIMPTOBKA.

OmnbiT 1. BuyperoBas peakuus.

B mienounoii cpene 6enku, a Tak:ke OIPOIYyKThl UX THAPOIU3A — MENTUABI TAI0T
¢dbuoneToBOE WM KpacHO-(DUOJETOBOE OKpalllMBaHUE C COJSIMU Meau. Peakius
00s13aHa HAJIMYHIO MENTUIHBIX CBI3EH B OCIIKaX.

NHTEHCUBHOCTb OKPACKHU 3aBUCHUT OT JYIMHBI MOJUIICITHA.

1. B mpoOupky HaneiTe 5 Kamemnb pacTBopa suM4yHOro Oenka, 3ateM 10
kanenb 10 %-ro pactBopa mienouu.

2. Jlo6aBpTe 1-2 kamiam pacTtBopa cyibdara Meaud, CMEeCh IepeMelllanTe.
[TosiBnsieTcst KpacHO-(UOJIETOBOE OKpalllMBaHUE.

OmnbIT 2. KcanTonporenHoBasi peakuus.

Peakumst xapakTtepHa Uil HEKOTOPBIX apOMAaTUYECKUX AMUHOKHCIIOT
(benunananvHa, TUPO3UHA, TpuUNTOdaHa), a TakkKe Ui MEeNTUIAOB, HX
conepxxamux. [Ipu neilcTBUM a30THOM KHUCIOTHI O00pa3yeTcsi HUTPOCOSAMHEHUE
KenToro nBera. Jlamee HUTPONPOU3BOAHBIE MOTYT PEAarupoBaTh CO WIEIOYBIO C
oOpa30BaHUEM HATPUEBOU COJIM, UMEIOIIEH KEITO-OPaHKEBOE OKpaIlIMBaHUE.
Jaunyro pabomy HeoOX00UMO BbINOIHAMb 8 GLIMANCHOM wKagy, cobooasn
0coby10 0ocmopodcHocmb!

1. B mpoOupky Hanelte 5 kamenb pactBopa siuaHoro o6enka u OCTOPOXHO
1o cTeHke npubaBbTe 3—4 KaruiM KOHIIEHTPUPOBAHHOM a30THON KHCIIOTHI.

2. CMech OCTOpOXHO HarpeiTe. Bollanaer ocagok, KOTOPbIA OKpaIllMBAETCs B
JKEJITBIN LIBET.

3. Iocne oxmaxaenus B npodbupky OCTOPOXHO no crenke mpuneite 10
kanenb 30 %-ro pactBopa NaOH, xenras okpacka MEepexoAUuT B
OpaHXEBYIO.

OmnbiT 3. Peakuus Ha cepy-coaep:Kaniue aMMHOKUCIAOTHI (peakuus PoJis).

B ocratkax cepy-coaepxaniux aMUHOKHUCIIOT IUCTEUMHA U IUCTUHA cepa MpH

HIEJIOYHOM TUAPOJIN3E OTIIEIUIsAeTCs, 00pa3yst cyabhuabl. Cynbpuasl,



B3aMMOJICUCTBYS C alleTaTOM CBHHIIA, OOpa3ylOT OCaJOK CyJibpuaa CBHUHIIA
YEpHOT'0 WM OypO-4EpHOro LIBETA.
1. B mpoOupke cMmeraiite 5 kanenb pacTBopa siugHOro 6enka, 5 kamenb 30 %o-
ro pacTBOpa LIEJIOUYU U 2 KAl pacTBOpa alerara CBUHIIA.

2. CMech OCTOpPOXKHO HarpenTe Ha COUPTOBKE A0 KUIIEHUS U KUIsATUTE. Yepes

HEKOTOpOE BpEMsI MOSBIISIETCS OypOBAaTO-U€PHOE UM YEPHOE OKpPAIlIMBAHHE.
OnbiT 4. HUHrHaApuHOBasi peakuusi.

Peakuust  xapaktepHa TUISt aMUHOTPYIII B 0-TI0JIOKEHU U u
oOyCJIOBJIeHA HaJU4YHeM 0-aMUHOKHUCIOT B Moiiekysie Oenka. [Ipum HarpeBanuum
Oemka ¢ BOJHBIM PAacTBOPOM HHUHTHAPUHA aAMUHOKHUCIOTBI  OKUCISIOTCS
U pacnajarorcsa, oOpa3ys JBYOKHCH Yriepoja, aMMHUAaK U COOTBETCTBYIOIIUN
anbAerua. BoCCTaHOBIIEHHBIM HUHTUAPUH  KOHACHCUPYETCS C aMMHUAKOM
¥ OKUCJICHHOW MOJICKYJIOM HUHTUIpHHA, 00pa3ys coeqnHEHHE (PUOIETOBO-CHHETO
1BETA.

B mpoGupky BHOCAT 5 kanenb 1 %-r0 pacTBopa SSMYHOrO O€nKa, 100aBIIAIOT
no 3 xar 0,5 %-ro pacTBOpa HUHTUAPUHA U HArPEBAIOT 10 KuneHus. Yepes 2—
3 MHHYTHl TOSBISIETCS PO30BOE, KpacHOoe, a 3aTeM  CHHe-(PHOJETOBOE
OKpallliBaHHeE.
VYpaBHeHUs peakiuil B 3Toil paboTe 04eHb ClI0kHbIe. IX MOXKHO HE TPUBOIUTD.

KonTpoJsbHbIE BONPOCHI:
buonoruyeckne GyHkuu OEIKOB.
®opma u cTpykrypa Oenka. [loHsiTHe 0 eHaTypalu U peHaTypaiuu Oeska.
3. dusnyeckue M XUMHUYECKHE CBOMCTBA OEIKOB. XHMHYECKas CYITHOCTH
I[BETHBIX PEAKIHii Ha OEJI0K

N —

4.3. MarepuaJibl OLIEHOYHBIX CPEJICTB /sl py0e:KHOro KOHTPOJIs

HazBanue Tembl XUMHUYECKHUE PEAKIINU
Pe3ynbTaT 00yueHus CocTaBisTh ypaBHEHHS M CXEMbl XUMHYECKUX
peakiui
Bapuanr 1

1. Ykaxute hopMyIsl IByX aM(pOTEPHBIX
ruapokcunoB: Fe(OH)2

CaCl2

Zn(OH)2

NaOH

AI(OH)3

2. Ykaxute GopMyJIbl ABYX KHUCIOTHBIX OKCHJIOB:
N20

SO3

Zn0O

P205




MgO

3. YKaxuTe JBE reTepOreHHbIE PEAKIINN:

6L1+ N2— 2Li3N

NaOH + HCI — NaCl + H20

N2+ 02 — 2NO

3Fe + 202 — Fe304

Zn+ S — 7ZnS

4. YKaKHUTE IBE PEaKLMH, KOTOPBIE SBIAIOTCA OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIC:

BaO + CO2 — BaCO3

KOH + HBr — KBr +

H20 CaO + H20 —

Ca(OH)2 2H202 — 2H20

+ 02

2A1+ 312 — 2Al113

5.Ykaxxnute Ha3BaHUS JBYX CUJIbHBIX 3JIEKTPOJIUTOB:
Opomu HATpUS

IJIABUKOBAsl KUCIIOTA

a30TUCTas KACIIOTA

TUJIPOKCHU LIMHKA

cynbar Maruus

6. Ykaxxute popMyJIbl ABYX AJIEKTPOIUTOB:

SO2

Cu(OH)2

Li2SO4

C6H1206

NaH

7. YKaxure, Ipy JUCCOUMANMH | MOJIb, KAKHX JBYX
AIEKTPOJIUTOB 00pa3yeTcsi OJIMHAKOBOE KOJUYECTBO KATUOHOB U
annoHoB: K3PO4

Ba(OH)2

LiBr

KNO3

Fe2(S04)3

8.C KakuMH JIByMsI U3 TIEPEUMCIICHHBIX BEIIECTB Oy1eT
B3anmoierictBoBath HUTpaAT Meau (11):

Fe203

HNO3

Ba(OH)2

HCI

K2S

9.C KaKuMH JABYMS U3 TIEPEUHUCIICHHBIX BEIIECTB OyIeT
B3aUMOJICICTBOBATh OKCH/I JINTHSI.

CaO

H2S04

ZnBr2



KOH

H20

10. Cxopoctb xumuueckoit peakiuu pasaa 0,05 mons/n*c. Onpenenure
3a Kakoe BpeMsl MPOMU30IIIa PEaKLHsl, €CJIM KOHUEHTPaLUs
pearupyroniero Beuiectsa A n3Menunach Ha 0,6 MoJib.
11.OcyuiecTBUTE MPEBPALIEHHUS], COCTABTE MOJIEKYJISIPHBIE YpaBHEHUS,
JUISl TPETHETO MPEBPAILECHUS] COCTABbTE MOJHOE U COKPALIEHHOE HOHHOE
ypaBHEHHUE:

BaO — Ba(OH)2 — BaCl2 — BaSO4

12.TlpuBeguTe MpUMeEphl MOJIEKYJISIPHBIX U MOJTHBIX HOHHBIX
YpaBHEHH, COOTBETCTBYIOIINE IaHHBIM COKPAIICHHBIM MOHHBIM
YPaBHEHHUSIM:

Ag++ Cl- - AgCl |

2H+ + CO32- —» H20 + CO2 1

Bapuant 2

1. Ykaxute GopMyIIbl IBYX THAPOKCHIIOB:
HNO3

Li3PO4

Fe203

Be(OH)2

K20

2. YkaxuTe GOpMyIIbl IBYX OCHOBHBIX OKCHIOB:
CO2

NO

MgO

AI203

Na20

3. YKaxuTe U3 MepeUrcIeHHBIX YPaBHEHHUH JIBE PEAKITHH
3amentenusd: 2Na + 2H20 — 2NaOH + H2
H2S04 + MgO — MgS04 + H20

H2 + F2 — 2HF

Fe203 + 3H2 — 2Fe + 3H20

2HgO — 2Hg + 02

4. VKaxXuTe ABE PEAKIUU, KOTOPBIC SIBISTIOTCS
sk3oTepmudeckumu: Cu(OH)2 — CuO + H20
C+ 02— CO2

2Mg + 02 —

2MgO

CaCO3 — CaO + CO2

MgS0O3 — MgO + SO2

5. YKaxxuTe U3 NepeurcIeHHBIX BelecTBa (POpMyIIbl IBYX
c1a0bIX STEKTPOJIUTOB:

CepHas KUCI0Ta

HUTpAT cepedpa

dbocdopHas kucioTa



CEPOBOJIOPOAHAS KUCIOTA
cynbdar xkenesa (111)

6. YKaXuTe U3 NePEeUnCICHHBIX BelecTBa (hOpMyJIbl IBYX
HeanekTpoauTos: FeCl2

P205

Al4C3

Ca(OH)2

MgCO3

7. YKaxuTe, pH TUccourannu 1 MoJib, KaKUX ABYX 3JIEKTPOJIUTOB
o0pazyeTcst 2 MOJIb KATUOHOB:

ZnCI2

AgNO3

Cr2(S0O4)3

KClO3

Na2MnO4

8.C KakMMHM JIByMsI U3 TIEPEUMCIICHHBIX BEIECTB Oy1eT
B3aUMO/IeHCTBOBATH cynbdar xenesa (I1):

BaCl2

HNO3

P205

KOH

ZnO

9.C KaKuMu JABYMS U3 MEPEUNCICHHBIX BEIIECTB OyeT
B3auMOJIecTBOBaTh okcu yriepoja (IV).

BaO

HCIO3

Na3PO4

AgCl

NaOH

10. CxopocTh xumMuueckoil peakiuu pasHa 0,3 moaw/n*c. Onpenenure
KaK M3MEHHIJIACh KOHIICHTPAIUs pearnupyromiero Bemectsa b, eciu
peaKuus Mmpou3oInia 3a § .

11.OcyuiecTBUTE MPEBPALLEHHUS], COCTABBTE MOJIEKYJISIPHBIE YPaBHEHUA,
JUTS TPETHETO MPEBPAILIEHUSI COCTABbTE TIOJTHOE U COKPAIICHHOE MOHHOE
ypaBHEHHE:

H2S — SO2 — K2S03 — CaSO3

12.[IpuBeauTe MprUMeEpPbl MOJIEKYJISIPHBIX U TTOTHBIX HOHHBIX
ypaBHEHUH, COOTBETCTBYIOILUE TaHHBIM COKpAIllEHHBIM HOHHBIM
ypaBHEHUSIM:

H+ + OH- — H20

Zn2++ 20H- — Zn(OH)2 |

HasBanue teMsl

CtpoeHue 1 CBOMCTBAa HEOPTraHMYECKUX BEIIECTB

Pesynbrar 00yuenus

HCCJIG,Z[OBB.TB CTPpOCHHUC U CBOMCTBA HCOPTaHUYCCKUX
BCIICCTB




10.

Bapuant Ne 1

. YKaxuTe psf, COAEPKALUN TOJIBKO KUCIOTHBIE

okcumsl: A — NaxO, CaO, PbO,, SiO»;

b — P,03, ZnO, BeO, Cr,03;

B — SO3, P>0s, N2O3, COg;

I' - K»0, CuO, CO, FeO.

Kaxoit psin cogepXut iuinb ampoTepHbIe
ruapokcuasl: A — Sn(OH),, Ba(OH),, Fe(OH)s;, NaOH,;
b — KOH, Ca(OH),, Cu(OH),, RbOH;

B — Mg(OH),, Mn(OH),, LiOH, NH4OH;

I' — AI(OH)3, Zn(OH),, Cr(OH)3, Pb(OH)s.

VYxkaxute npaBuibHoe HazBaHue coau FeOH(NO3),:

A — runpokconutpar xenesa (II);

b — ruapokconutpar xenesa (I11);

B — qurunpoxconutpar xkenesa (I11);

I' — qurunpoxconutpur xenesa (I11).

[IpuBeauTe npaBmibHOE Ha3BaHue BenecTBa HoSOs:

A — cepHHCTasl KHCIIOTA;

b — cepnas xucnora;

B — cepoBoopoHas Kuciora;

I' — oxcup cepsr (I1V).

YKakuTe MOJEKYISAPHYIO hopmymy ruapooprodocdara MarHus:

A — MgHPO3; b- Mg3(PO4)2; B- MgHPO4; I - Mg(HzPO4)2.
Kaxoit 00beM mpu HOpMaJIbHBIX YCIOBHSIX (H.y.) 3aiimMeT 1 T kucimopoaa?
YKaKUTE 3JIEKTPOHHYIO | Ipadudeckyro GopMyITy aToMa CTPOHIIHS.

Macca HaBecKu HaTpus XJOpUaa, HeoOXoaumasi sl IpurotoBieHus 350 mi
3,5 %-Horo pactBopa mioTHOCThIO 1,058 r/mMit paBHa?
MosnsipHasi KOHLIEHTpALMs pacTBOpa, coAepkaliero 23 r rivinepruHa

(CH20H), CHOHB 500 M1 BogHOTO pacTBOpa paBHA
3aKOHUYUTE YpaBHEHHS XUMUYECKUX PEaAKIIHii, 3aMUIITUTE UX B MOJIEKYJISIPHOM, TIOJTHOM U
COKpAIIIECHHOM MOHHOM BHUJIC, HA30BUTE MCXO/IHBIC BEIIESCTBA U MPOIYKTHI PEAKIUU:
NH4OH + Pb(NO3)2>

ce + BaClhb« ... + KCI

Bapuant Ne 2
Kakoii psg  comepKuT JIMIIb  OCHOBHBIE
okcuapl; A — MnxO7, CrOs, SO2, N2Os;
b — NaO, CuO, CrO, FeO;
B — S0O3, P,0Os, K20, Cux0;
I' = ZnO, SnO, SiO,, NO.
VYkaxute psf, COAepKaUN TOIbKO OJHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNO3;, H3POy;
b — HI, HNO,, HC104, CH3COOH;
B - H2C03, H3PO3, HzSO4, HzCI’zO7;
I' — HPOs3, H,S, HCIO, H,Si0:;s.
VYxaxute npaBuibHOe HazBaHue coau NaNOa:
A — HUTpaT HaTpus;
b — Hutpun Hatpus;
B — amup Hatpus;
I' — HuTpuT HaTpus.
[IpuBeaure npaBuiibHOE Ha3BaHue BemecTBa Na;HPOq:



A —ruapokcodocdat HaTpus;
b — runpodochut HaTpus;
B — nuruapooprodocdar natpus;
I' — runpooprodocdar HaTpwHs.
5. VYkaxuTe MOJICKYJISIPHYIO (hOpMYITy CEPOBOJOPOTHON KUCIOTHI:
A — H»SOs; b — H3S; B —H>SO4; T —H>S,0s.
6. Kaxoit 06beM 3anumarot 3,01 - 10* MoneKy yriaekucioro rasa npu H.y.?
7. ATOM Kakoro 3JIeMEHTa B HEBO30YKICHHOM COCTOSIHUM UMEET JICKTPOHHYIO
koHpurypaimio 1s*2s*2p°3s*3p°3d'*4s*4p*? Ipusenure rpapuueckyro Gopmy.ty 3TOro
aToma.

8. Macca cepHO# KHCIIOTBI, HeoOXoaMMast 11t mpurotoBiieHus 40 % BOAHOTO pacTBOpa
00BséMom 300 M1 ¢ TIOTHOCTBIO 1,3 T/cM’, paBHa

9. PaccumrtaTh Maccy HaBeckH, HeoOXomumyto s mpurotoBieHus 200 mu  pacTtBopa
moueBrHbI CO(NH2), ¢ MossipHOit KoHLIeHTparuen 0,5 Moutb/i.

10. 3akoHUKTE YpaBHEHUSI XUMUYECKUX PEaKLUW, 3alIUIIUTE UX B MOJEKYJISIPHOM, MOJTHOM U

COKpAIllEHHOM MOHHOM BUJI€, HA30BUTE UCXOHbIE BEIIECTBA U MPOJYKThHI PEaKI1H:
CuSO4 + NaOHe

KsPO4 + .. o AgsPOs+
HazBanue Tembl Kunernueckue u TepmoagnHaMu4YeCcKue
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIuii
PesynbTaT 00yueHus HccnenoBath paBHOBECHE U CKOPOCTh XUMUUYECKUX
peakiui
Bapuanr 1
1. PaccuuTaiiTe, BO CKOJIBKO pa3 HM3MEHHUTCA ckKopocTh peakuuu H,+Cl, =

2HC1 npu yBenvueHUH 1aBJIeHUS B 2 pa3a;

2. Temneparypusiii koddduimeHT peakiuu paBeH 2. Kak usmeHutcs ee
CKOPOCTh IPU OXJIAKJICHUH PEAKIIMOHHOW CMECU OT M3MEHEHHS TEMIIEPATYpPhl OT
50 °C mo 30 °C?

3. Omnpenenure  CKOpPOCTh ~ XMMHMYECKOM  peakiuyd, €CJIM  HadajbHas
KOHIICHTpAIUsl BellecTBa cocraBisia 2,4 moinb/n. Ilocie mpoBeneHus peakiuu
KOHIIEHTparus crajna 1,8 Mojb/J1, peakuus mpoiia 3a 24 c.

4. Kak u BO CKOJIbKO pa3 M3MEHHUTCS CKOPOCTh MOHHOM peakiuu Ag' + Cl° =
AgCl, ecu KOHLIEHTPALHMIO 3TUX HOHOB yBean4yuTh oT 0,02 1o 0,4 mosb/n?

5. @akTop, HE BIUSAOUIMN HA CKOPOCTh XUMUYECKOW PEAKIIUU:
1) HaBnenne  2) Katanuzatop 3) Konuenrparus
4) ®opma cocyia, B KOTOPOM MPOTEKAET PEaKIUs
6. C yBelIMYEHHEM KOHIEHTpallMM a30Ta B 2 pa3za CKOPOCTb MpPSIMOM
peakuuu, ypaBHeHue KoTopoit N2(r)+02(r)«>2NO(T)
1) He uamenutcs  2) YBenuuuTcs B 2 paza




3) YBenuuures B 4 paza 4) Ymenbiiurcs B 4 paza
7. C yBenUUYEHUEM JIaBICHUS B 5 pa3 CKOPOCTb MPSIMOU peakiui,
ypaBHeHue KoTopoit 2NO(1)+02(r)«>2NO2(r), yBeIUYUTCS B:
1) 5 pas3 2) 25 pa3 3) 75 pa3 4) 125
pas
8. IIpu noBsiieHuu Temmnepatypsl Ha 10°C (TemnepaTypHbIil KO3 (HULIHEHT
paBeH 2) CKOPOCTh XUMHUYECKOW PEaKIIMH YBEITNUMBACTCS:

1) B 2 pa3a 2) B 4 paza 3) B 8 pa3 4) B 16 pa3
Bapuanr 2
1.  Bsiuucaurte, BO CKOJIBKO pa3 yBEJIMUUTCS CKOPOCTh PEAKIINH,

poTeKaroliei B ra3oBoil asze, eciu moBbICUTH Temmepatypy ot 20 go 30 °C.
TemnepatypHbiii KO3QGUIIMEHT CKOPOCTU PEAKIIMH PABEH 4.
2. Kak u3MeHHTCsI CKOPOCTh XUMUYECKOW PEAKIIMK ITPY NOBBIILIEHUN
temriepaTypsl oT 40° 1o 80° C, eciu TemnepatrypHbiii KOd()PHUITUEHT paBeH
2?
3. Kak n3MeHHUTCSI CKOPOCTh XUMUYECKOW PEAaKIMK IPU TOHM>KEHHUH
temnepatypsl oT 40° mo 20° C, ecniu TemnepaTypHbIii Ko puiieHT paBexn
4?
4. Peakuus npu 50 °C nporekaet 3a 2 muH 20 c. 3a Kakoe BpeMsl 3aKOHUHUTCS
sTa peakius npu tremneparype 70 °C, eciau remneparypHblid KO3QPUITUEHT
paBeH 27
5. ®axTop, BIUAIONIMN HA CMEILIEHUE XMMUYECKOT0 PABHOBECHUSL:

1) Bun xumuueckoii cesizu  2) Karanuzarop

3) [Ipupona pearupyromux BemecTB 4) Temnepatypa
6. C yBenMyeHUEM JaBiIeHUs] paBHOBECUE O0OPATUMOM peaKilni,
ypaBHenue kotopoid C2H4(r)+H20(r)«>C2H50H(r)

1) He usmenutcss  2) CMecTUTCS B CTOPOHY MPOAYKTOB PEAKIINU

3) CMmecTUTCs B CTOPOHY MCXOAHBIX BEIIECTB
7. st cMeleHnsi XMMUYeCKOro paBHOBECHSI 00paTUMOMN peakiiuu
2S502(r)+02(r)«>2S03(1)+Q B CTOPOHY UCXO/IHBIX BEIIECTB
HEOO0XOIMMO:
1) YVBennuuts naBinenue  2) [loBbicuTh TEMIIEpaTypy

3) [lonuzutek Temnepatypy 4) BBectu katanuzaTtop
8. MakcumMalibHasi CKOPOCTh XUMHUYECKOM pEaKIUK MPU B3aUMOJIEUCTBUU
BEIIECTB, (POPMYJIIbI KOTOPBIX

1) Zn(rpanynasr) + HCI 2) Zn(neLis) + HCI

3) Pb + HCI 4) Fe + HCI
HasBanue TeMbl JlicriepcHbIe CUCTEMBI
Pesynbrar 00yueHus HccnenoBaTh TUCHIEPCHBIC
CHUCTEMBEI
OO11re KOMIETEHIINN OK1, OK2

KonTpoabHas pabora no reme «PactBopbn»




Bapmuanr 1



1. Kakue u3 coneit noasepratorcs rugponn3sy. Hanumure
COOTBETCTBYIOIIEE ypaBHEHNE peakuu. OnpeneanTe BO3MOKHbIE 3HAUCHHS
pH pactBopa

A)K2S03 B) Fe(NO3)3 B) CuCl2 T') Li2S04

2. CpaBHUTE MEXITY COOO0M IMYIBCUIO B CYCIICH3HIO. Y KaXUTE 00ITHe
Y OTJIMYUTEJIbHBIC YepThl. [IpuBeauTe npumepsl.

3. 3aKOHYNTE YPABHECHUE U 3AIUIINTE €0 B MOJIEKYJISIPHOM, TTIOJTHOM
Y COKpAIIEHHOM MOHHOM BHUJIE

ZnF2 + Ba(OH)2 —
K2S + H3PO4 —

4. PactBop o6bemoM 500 M conepxxkut NaOH maccoii S r.
Omnpenennuts MOJIIPHYO KOHLIEHTPALHIO 3TOT0 pacTBOpA.

5. BBIYUCIIATE MOJISIPHYIO KOHIIEHTPALIUIO paCTBOPA CEPHOU KUCIIOTHI, €CIIN
maccoBas aoJis H2S04 B atom pactBope 12%. ILnotHoCTh pactBopa 1,08
r/mu ipu 20°C.

Bapmuanr 2

Kakue u3 coneit nogseprarorcs ruapoansy. Hanmummure cooTBeTcTByIOIIEe
ypaBHeHHe peakuun. Onpenennre BO3MOXKHbIE 3HaueHus pH pactBopa

A)Na2SiO3 B) Ni(NO3)2 B) CaCl2 I') (NH4)2S04

2. CpaBHUTE MEX1y COOOM MCTUHHBIE U KOJIJIOUIHBIE PACTBOPHI.
VYkaxurte o01Me U OTIIMYUTENbHBIC YepThl. [IpuBeuTe IpUMeEpHI.

3. 3aKOoHYHUTE YPaBHCHHUC U 3alIMINUTC €I'0 B MOJICKYJIIPHOM, IIOJIHOM
" COKpaHIéHHOM HMOHHOM BHC

Hg(NO3)2 + Na2S —
K2SiO3 + HCl —

4. Beruncnuth Maccy xaopuaa Hatpust NaCl, conepxanierocs B
pactBope oobemom 200 MJ1, eciid ero MOJIsIpHast KOHIIEHTpaLus 2
MOJIB/J1.

5. MonsipaocTs pactBopa eakoro kanu KOH pasna 3,8 Mob/i1, ero
m10THOCTH 1,17 r/mit. Beraucnuth maccoByto noito (%) KOH B
TOM PacTBOPE.



HasBanue TeMbl CtpoeHue 1 CBOMCTBAa OPraHUYECKUX BEIIECTB
Pe3ynbTaT 00yueHus Uccnenosarh CTpoeHHE U CBONCTBA OPraHUYECKUX
BCIIICCTB
OO0ne KOMIETEHITUHN OK1, OK2
Yactp A.

Al. O6mas popMyra alTKUHOB:

1) Cn Hzn 3) CnHZn-Z

2) CnH2n+2 4) CnHZn-6

A2. HazBanue BerniectBa, popmysia KOTOPOTo
CH;—CH(CH;)—CH=CH—CHj3
1) rekcen-2 3) 4-MeTUITNEeHTEeH-2
2) 2-MeTWITNEHTEH-3 4) 4-MeTUJINEHTUH-2

A3. Toisyon oTHOCUTCA K KJIaccy:
1) cnuptos
2) anbJIeTUI0B
3) denoson
4) apeHoB

A4. TobKO G-CBSI3U IPUCYTCTBYIOT B MOJICKYJIC
1) meTunbensoina 3) 2-meTundyTena-2
2) uzobyrtaHa 4) aneTuneHa

AS5. Buag ruOpummsanuu  SJICKTPOHHBIX — OopOWTajeil  aroma  yriaepoja,
0003HaYEHHOTO 3BE3IOUKON B BEIIECTBE, (POpMysia KOTOPOro

CH2= C*= CHz
1) sp’ 3) sp
2) sp 4) He THOPUAN3UPOBaAH

A6. '0MOJIOrOM yKCYCHOM KUCIIOTBHI SIBISIETCS KHCIOTa
1) xnopykcycHas 3) oslenHOBad
2) MypaBbUHas 4) 6enzoiiHas

A7. 30Mepamu SBIAOTCA:
1) meHTaH u neHTaIUuCH 3) oTaH U aleTUiIeH
2) OytagueH u OyTUH 4) 5TaHOJ U dTaHaJb

AS8. byraguen-1,3 3 3TaHO7a MOYKHO MOJYYUTh IPU TOMOIIU PEAKIIUU
1) Bropria 3) Kyuepona
2) 3uHuHa 4) JleGenena

A9. Kakune BCOICCTBA MOXKHO HUCIIOJIB30BaTh - JJIA ITOCJICOAOBATCIBHOI'O

OCYHICCTBJICHUA CIICAYIOIIUX HpeBpaHleHI/If/'I
CszCl — C2H4 — CszOH

1) KOH (cnoumprt. p-p), H,O 3) KOH (Boan. p-p), HO




2) KCl, H,0 4) Na, H,0

A10. ITpu B3auMoAeiiCTBUM MPOIICHA C BOJION 00pa3yercs:
1) nponano:n-1 3) nponaHaib
2)nponaHoJ-2 4) 2- METHIIIIPOTIAHON

A1l1. Ilpu okucnaeHuu npomnaxHoia — 2 oopasyercs:
1) nponunen 3) nponaHaib
2) MpoIaHoOH 4) mponaHo

A12. B oany crainio 6yTaH MOKHO MOJYYHUTh U3:
1) Oyranans
2) mudTHIIOBOTO A(upa
3) 6ytena — 2
4) 6yraHnona-2

A13. ®eHoJ1 B3aMMOJEHUCTBYET C:
1) constHOM KUCTOTOM
2) TUIPOKCUJIOM HATPUS
3) aTUIEHOM
4) meTaHOM

A14. Dtanon u GeHo B3auMOACHCTBYIOT C:
1) HaTpuem 3) XJIOPOBOAOPOAOM
2 )TUJIPOKCUJIOM HATPUS 4) ruapoKapOOHATOM HATPUS

A1S5. [Ipu runponuze Kkpaxmaia 00pa3yercs:
1) rmroko3a 3) dpykTo3a
2) caxapo3sa 4) uennronosa

A16. Peakuusa «cepeOpsSHOro 3epKajia» XapaKTepHa ISl BEUIECTB, YKA3aHHBIX B
nape:

1) MeTaHoNI U METaHAIb

2) TII0K03a U 3TaHAIIb

3) bopManbaeru u 3TaHOI

4) sTaHa b U NPONAHOJI
A17. BepHbl 11 crieAyomue Cy AeHUs 00 aleTUiIeHe:

A. B Monekylie aneTuiieHa MEXJy aTOMaMH YyTJIepoJa MPUCYTCTBYIOT
TOJIBKO G - CBSI3U

b. [Ipu B3aumoeiicTBUM alleTUIeHa ¢ OpOMHOM BOJIOM pa3pbIBalOTCS - CBSI3b

MEXAy aToMaMu yriepoja

1) BepHO TONBKO A

2) BepHO TOIbKO b

3) BepHBI 00a CyKIeHUS

4) o0a cyXeHUS HEBEPHBI

A18. ®eHoul He B3aUMOJICHCTBYET C:
1) Na 2) NaOH 3)Br 4) HBr



A19. TI'moko3y o6pabotanu ruapokcugom wmeau (II) mpu HarpeBanuu. B
pe3ynbTaTe 00pa3zoBaIoCh:
1) rmrokoHaT MeIu
2) TIIIOKOHOBAsI KUCIIOTA
3) rrokapoBasi KHCJIOTa
4) copbut

A20. Kakoit 06bEM 3THIICHA (H.Y.) MOXKHO TOJYYUTh M3 dTUJIOBOTO CITUPTA MAaCCOM
100 r, eciu 0OBEMHAs J10J1 BBIX0Ja cocTaBisieT 88%7
1) 42,86 n 2)21,43 n 3)22,4n 4H 11,2 n
Yacrs B.
B1. YcraHoBUTE COOTBETCTBHE MEXKAY MOJEKYJSIPHON (HOpPMYJIOH OPraHHUYECKOTO
BEILIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) CsH 1206 1) ankuHbI

b) CsHs 2) apeHbl

B) CsHio 3) yriieBoabl

') CsHi0O 4) npoctbie 3Gupb

5) MHOTOAQTOMHBIE CIIUPTHI

B2. YcraHOBUTE COOTBETCTBUE MEXKAY HA3BAHUEM OPraHUYECKOIO BEINIECTBA U
KJIACCOM, K KOTOPOMY OHO OTHOCHTCS:

A) Tomyon 1) ankeHsl
b) rmunepun 2) OJTHOATOMHBIE CITUPTHI
B) sTanon 3) MHOTOaTOMHBIE CITHUPTHI
I') ruuux 4) apeHsl

5) aMUHOKHUCIIOTHI

6) henosbr

B3. C aMuHOYKCYCHOM KMCJIOTOM MOXET pearupoBaTh
1) cynndar Hatpus
2) XJI0pOBOJOPO/T
3) metan
4) sTa”on
5) aHWIMH
6) TUIPOKCHUJ] Kaus

B4. 1 nyig anerwieHa, u Jyisl IpONUHA XapaKTePHBI
1) Terpasapudeckas Gopma MOJIEKYJIbI
2) sp-ruOpuau3anys aTOMOB yTI€poJa B MOJIEKYJIax
3) peakuusi rTUAPUPOBAHUS
4) HaJNIM4KE TOJILKO G-CBSI3EH B MOJIEKYJIax
5) ropeHue Ha BO3JIyXe
6) peakuus ¢ XJIOPUIOM HaTpHsI

BS. MounekynsipHast popmyiia yriieBoopoja, MaccoBasi J0Jisi BOJOPO/ia B KOTOPOM
15,79 %, a oTHOCHUTENBHAS TIFIOTHOCTH IAPOB O BO3AYyXYy 3, 93



Bé6.

Cl1.

C2.

4.4.

9.

Onpenenute Maccy BOJbI, KOTOpPYIO Hajgo Ao0aButb Kk 20 r pacTBOpa
YKCYCHOWM KHUCHOTBI ¢ MaccoBo noned 70 % miisg moiydyeHust pacTBopa
YKCYCHOM KUCJOTBI ¢ MaccoBOi nonei 5%.

OTtBer

Yacts C.
Hammmmre YpaBHCHUA peaKuHﬁ, C IIOMOIIBIO KOTOPBIX MOXXHO OCYIIECCTBUTH
IpCBpaIICHUS 10 CXEMC
C2H6 — C2H5C1 — CszoH — CH3COH — CH3COOH

I
C2H4 — CszBr

C kakuMH U3 TIEPEUMCICHHBIX BEIIECTB: HaTpuii, okcuj cepedbpa (I) B
aMMHUAYHOM pacTBOpe, cepedpo, CoyisiHas KHUCIIOTa, THUAPOKCHU]l HATpHs,
KapOoHaT HaTpusi — Oyner pearupoBaTh MypaBbHHas Kuciotra? CocTaBbTe
YpaBHEHHUS peaklMil 1 HA30BUTE MPOIYKThI PEAKIUU.

AMHMHOYKCYCHasl KHCIIOTa IOJy4Y€HAa U3 YKCYCHOM KHUCJIOTBI Maccoll 24r
(maccoBas gonsi Bbixonma paBHa 60%). Beramcnure o00beM  pacTtBopa
ruapokcunaa Hatpusi (maccoBas gons NaOH 15%, mimotHocts 1,16 r/min),
KOTOpBIN TOTpedyeTcs I HEUTpaau3aii TOJYyYeHHOW aMUHOYKCYCHOU
KHUCJIOTHI.

MaTepl/la.ﬂbl OLICHOYHBLIX CPEACTB IJIsd HpOMe)KyTO‘IHOﬁ
aTreCrTaliumn BOIIpOCbI K HTOTOBOM arrecralmmuu

XUMHSI B COBPEMEHHOM CUCTEME HAYK.

OCHOBHBIE TTOHATHS U 3aKOHBI XHUMUH.

CoBpeMeHHBIC TIPEACTaBICHHS 00 DJIGKTPOHHOM CTPOCHHH aTOMOB
saneMeHToB. KBanToBbie uncina. [Ipunuun Iaymnu.

3aKOHOMEPHOCTHU pacIpe/eiICHUs 3JIEKTPOHOB MO YPOBHSIM U MOyPOBHSIM,
ANEKTPOHHBIE (OPMYIIBI U cXeMbI AsieMeHTOB. [IpaBuino XyHna.

JlnHaMyKa U3MEHEHHS] aTOMHBIX PAJNYCOB C POCTOM MOPSAKOBOTO HOMEpA
aJeMeHTa B nepuoanueckon cucreme . M.Menneneesa.

3aKOHOMEPHOCTH MPOSIBJICHUSI ATOMaMH BAJICHTHOCTH M CTEIIEHU OKUCIICHUS
B 3aBUCHMOCTH OT IOJIOKEHHUS 3JIEMEHTOB B MEPUOIMYECKON CUCTEME.
3aKOHOMEPHOCTH  M3MEHEHHUS  DJICKTPOOTPHUIATEIIbHOCTH  DJIEMEHTOB
MEPUOJINYECKOM CHCTEMBI W TPOABICHUS WMH METAUIMYHOCTH W
HEMETaJJIMYHOCTH.

YcnoBus oOpazoBaHusi KOBAJIEHTHOM CBSI3U. XapaKTEPUCTHUKA €€ CBOMCTB —
HACBIIIEHHOCTH, KPATHOCTH, MOJISIPHOCTH, HAIIPABICHHOCTH.
KoopaunairoHnHast CBs3b Kak 0COOBIN BUJ KOBAJICHTHON CBSI3H.

10.MoHHas cBS3b: CBOﬁCTBa, CXOACTBO U OTJIMYHUA OT KOBAJICHTHOM.

1

1.CymHoCTh BOAOPOIHOM CBSA3U. MeXMOIEKYISIpHBbIC B3aUMOICHCTBHS.

12.IloHATHE O CKOPOCTH XMMHYECKOM PEAKIIMU U E€AUHHUIAX €€ H3MEPCHUS.

Knaccuduxanus peakiuii o MexaHu3MaM UX TPOTEKaHUSI.



13.3aK0H AEUCTBUS MaccC; pOjb KOHLIEHTPALMI B3aMMOACHCTBYIOIIMX BEIIECTB
B T'OMO- ¥ T€TEPOreHHBbIX CUCTEMAX.

14. YcmoBus BIWsIHUA JaBJICHUsS HAa CKOPOCTh TEUECHUS XUMHUYECKUX PEaAKLIMM.
Brlpaxxenue 3akoHa JEUCTBYIOIIMX MacC JJId peEakluud, B KOTOpPOU
Y4aCTBYIOT I'a3bl.

15.BnusHre Ha CKOPOCTh XHMHYECKUX PEAKIUNA TeMIeparypsl (IpaBUIO U
ypaBHenue Bant-I'odda).

16. KaTanuzaTopbl U KaTtajiu3; CYIIHOCTh OMOJOTMYECKOr0 KAaTalu3a U OTIUYHE
€ro OT XMMHUYECKOTO.

17. XuMH4YECKOE PABHOBECHE M BIIMSAHUE HA HETO KOHILIEHTPALMN HCXOJHBIX
BEILIECTB ¥ NPOAYKTOB peakunid. KoHCTaHTa paBHOBECHSI.

18. [Ipunuun Jle Ilarense. BO3MOKHOCTH U YCIOBHUS CMELICHUS XUMHUYECKOTO
paBHOBECUS B  pPEaKLUMSIX, COMNPOBOXKIAIOIINXCS  BBIICICHUEM  WJIU
IIOIJIOLLIEHUEM TEILIA.

19. IIpunanun Jle larenbe. BO3MOXKHOCTH M yCIOBUSL CMEMICHUS XUMHYECKOTO
paBHOBECUSI pEaKIMil, y4aCTHUKaMH KOTOPBIX SIBIISIIOTCS Ta3000pa3HbIe
BEILIECTBA.

20.I1oHsTHE O pAacTBOpPAX, pACTBOPUTEISAX U PACTBOPEHHOM BEILIECTBE.

21. Knaccudukaiusi pacTBOpOB.

22.BecoBble crOCOOBI BBIPAKEHUS KOHIIGHTPAIIMM PAcTBOPOB: CYIIHOCTD,
eauHulbl u3mMepenus. [IpuHiunm pacyéra Maccel HaBECKM BEIIECTBA IIPU
IIPUTOTOBJICHUM U3 HETO PACTBOPA NPOLIEHTHON KOHLEHTPALIUH.

23.MoAspHOCTh M MOJIbHAsA J0JIs1 KaK CHOCOOBI BBIPAXKEHUS KOHILIEHTpALUU
pacTBOpPOB: CYIIHOCTb, €IMHULBI u3MepeHus. [IpuHuun pacué€éra maccel
HAaBECKH BEUIECTBA IPU IPUTOTOBJIEHUU W3 HETO PAcTBOpPa MOJISIPHOM
KOHIICHTPALU Y.

24.T1oHsTHE O HEDJIEKTPOIUTAX U DJIEKTPOJIUTAX.

25.MexaHu3M  3IEKTPONPOBONHOCTH  pacTBOPOB. (OCHOBHBIE  IMOJIOKEHUS
TEOPUHU DJIEKTPOIUTUYECKONW aucconranuu. CTENeHb 3JIEKTPOJUTHYECKON
mucconuanuu. Kinaccudukaius 3J1eKTpOIUTOB 10 UX CUJIE.

26.Koncranta auccornuanuu ciiaboro sJiekrponurta. MoHHOe mpousBeaeHue
BOJIbl. BOJIOPO/IHBIN TTOKA3aTENb.

27.YcnoBus MpOTEKaHUs peakMii MOHHOTO 0OMeHa J0 KOHIIA.

28.I1oHsTHE O TUAPONU3E COJIeW. BiausHue Ha XxapakTep ruapoiau3a COJIM CUJIbI
oOpa3yromnux e€ KUCIOT U OCHOBAaHUM.

29. CylIHOCTh OKHUCIJICHHSI-BOCCTAHOBJIEHUS. 3aBHCUMOCTb XapaKTEpa PeIoKC-
IIPOLIECCOB OT PEAKLMU Cpebl (Ha MpUMEpPE BOCCTAHOBJIEHUS IIEpMAaHIaHaT-
HOHA).

30. BaxHeWmye OKUCIWTENM W BOCCTAHOBUTENW. YCIOBHS NPOSBICHUS
HEKOTOPBIMU BEILIECTBAMU CBOWCTB U OKHUCIIUTEJIEH, U BOCCTAHOBUTEIIECU
(HUTPUTBI, CYTb(UTHI;, TEPEKHUCH BOJIOPOIA).

31. XuMunuecKkas CBsI3b B OPTaHUYECKUX COCTUHEHUSX.

32. Teopuss XUMHYECKOTO CTPOCHHsSI OPraHUYECKHX coeauHeHund A.M.
byTtnepoBa, ee OCHOBHBIE ITOJIOKEHHS.

33.IloHsATHE 00 U30MEPUHN.



S.

34. Ankanbl. CocTaB M XMMHYECKOE CTpOCHHE. [OMOJIOTMYECKMHU PsIA.
Homenknarypa. CBoiicTBa.

35.Ankenbl. CocTaB W XUMHYECKOE CTpoeHue. [‘omosorudeckuii psia.
Homenknatypa. CBolictBa. IIpaBuno MapkoBHHKOBAa. MeXaHU3M peakuuu
3NIEKTPOPHUIIbHOTO NpucoennHeHus. [loayueHre u npuMeHeHHEe aIKEHOB.

36.lueHoBbie yrieBoaopojbl. CTpoeHue. XumMuueckue cBoicTBa. Ilomyuenue
u npuMeHeHue. HatypanbHblil Kaydyk, H30IIPEH, CTPOCHHUE U IPUMEHEHNE.

37. ANKHMHBI, COCTaB, CTPOCHHME, HOMEHKJIATypa, XHUMHYECKHE CBOMICTBA,
NOJIyYeHHE U IPUMEHEHHE.

38. ApeHbl, TOMOJOTUYECKUU psifi OeH30Ja, (PU3UKO-XUMUYECKHE CBOMCTBA,
CTpOEHUE, OJIyYeHHE, IPUMEHEHHUE.

39.[IpupoiHbIe UCTOUYHUKH YTIEBOAOPOIHOTO ChIpbs. [IpupoaHbie U MOMyTHBIE
He(TAHbIE Ta3bl, UX COCTaB W HcHoJb30BaHue. HedTb M mponaykTel ee
nepepadOTKU, UX MPUMEHEHHUE.

40.CriupThl M (DEHOJBI, CTpOEHUE W H3oMepus. MexaHu3M HyKJIeo(DUIbHOTO
3amMenieHus. SOoBUTOCTh cnUpPTOB. VX BIMAHME HAa OpraHU3M YEJIOBEKA.
[TosryyeHue 1 NpUMEHEHHE CIIUPTOB.

41. Anpneruasl 1 KeToHbL. ['oMonornueckue psasl. 3omepus 1 HOMEHKIIATypa.
XUMUYECKOE U JJIEKTPOHHOE CTPOCHME, pEeaKUUu HYKICOPHUIBLHOTO
IPUCOEINHEHHUS BOJIOpOJIA raJIOr€HOBOJOPOOB. Peakiun
MOJINKOHICHCALIUH.

42.KapOOHOBBIE KHUCIOTHI. DJIEKTPOHHOE CTPOEHUE KApOOKCUIBHOW TPYIIIBI.
O6mass QopMyna u TpeAedabHBIM psSJ  TPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. Buasl cTpykrypHOoii u3zomepuu. Ilomyuenue,
bu3nUeckue U XMMUYECKHE CBOWCTBA KapOOHOBBIX KHUCIOT. Mbuta. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT. [IpuMeHeHne KapOOHOBBIX KHCIOT
1 ux npousBojHbIX. [Tonstue o CMC.

43.Cnoxubie 3¢upsl. XKupsl. CrpoeHue cioxHbiXx 3¢upoB. XKupbl u HX
cBoiicTBa. Briciine kapOOHOBBIE KHCIOTHI, BXOJSIINE B COCTaB MPUPOIHBIX
XKUPOB (ITaJbMUTHUHOBAS, OJICMHOBAs, CT€apuHOBas). IX mpuMeHeHne u posb
B npupoje. dusnveckne U XUMHUYECKUE CBOMCTBA )KMPOB; THAPOIIU3 )KUPOB,
UX OKHCIIEHHUE, TUAPUPOBAHUE KUIKUX KUPOB.

44.VYranesoasl. CrpoeHne MOHOCaxapuJoB (IJIIOKO3bI U (PYKTO3bI),
JqUcaxapuyoB (caxapo3bl), MOJHUCAXapuJ0B (Kpaxmaia U ULEeJUII0I03bI);
CBOICTBA TJIIOKO3bI, CaXapo3bl, Kpaxmaa., LeUI0JI03bl U UX PUMEHEHHUE.

45. AzoTconepxkaliue opraHuveckue BemiecTBa. Ha3BaHue amMHHOB; CBOWCTBa
anudaTUYecKuX M apoMaTUYECKUX aMUHOB (AHWJIMHA) U UX MPUMEHEHHUE;
CTpoeHue anb(a — aMUHOKHUCIIOT, CTPYKTYpYy Oejika, CBOMCTBA U 3HAUCHHE
OEJKOB.

MeToanuyecKue MaTepPUAIbI

5.1. [lepeyeHb NpakTUHYECKUX PadoT

I.

Crpoenue aroMa. DneKTpoHHasi 000JI0YKa aTOMOB.



2. 3aKOHOM€pHOCTI/I U3MEHCHUS CBOMCTB XUMHUUYECKUX JJICMCHTOB,
06pa3yeMr>1x HMHU IIPOCTHIX U CJIOXKHBIX BCHICCTB B COOTBCTCTBUHU C
ITOJIOXCHHUCM XUMHYCCKOI'O 3JICMCHTA B HepHOHH‘{eCKOﬁ CHCTCMC.

3. CocraBiieHUE ypaBHEHUN peaKUi COEUHEHHUS, PA3JI0KECHHUS,
3aMelIeHus, oOMeHa.

4. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3. Kontponsnas padota 1. CTpoeHue BenecTBa 1 XUMUYECKUE PEAKIIUH.
6. CTexnoMeTpruyecKUe pacyeThl.

7. CocrapiieHUE ypaBHEHU XUMHYECKUX PEAKIINI C yUaCTHEM IIPOCTHIX U
CJIOKHBIX HEOPTaHUYECKUX BELIECTB.

8. Honnsle ypaBHeHus peakiuii. OCOOCHHOCTH CBOMCTB
KOHIEHTPUPOBAHHOW CEPHOU M a30THOM KHCIIOT.

9. Xumusl B )KH3HU 00IIECTBA.

10.  Konrposbnas pabora 2. CBOMCTBa HEOPTaHUYECKHUX BEIIECTB.

1. Xumudeckoe paBHOBECHE

12.  Kontponbhas pabora 3. CKOpPOCTh XUMUUYECKON PEAKIIUU U
XUMHUYECKOE PAaBHOBECHE.

13.  CnocoObl BeIpaKeHHS KOHIIEHTPAIIMKA PACTBOPOB: MaccoBasi 0
PacTBOPEHHOI0 BEUIECTBA (IIPOIEHTHAs), MOJIIPHAS U IPYTHE.

14.  KonrtponbHas pabota 4. JlucrnepcHble CHCTEMbI

15.  HowmeHknaTypa OpraHM4eCKUX COSTUHEHUN OTIEIbHBIX KIACCOB
16. ['eHeTndeckas CBs3b MEK/y KJIaCCaMU OPTaHUYECKUX COCAUHEHUMN.
17. XuMuueckas aKTUBHOCTb OPraHUYECKUX COCIMHEHUHN B PA3IMUHbBIX
cpenax.

18.  KontposbHas padora 5. CTpyKTypa U CBOICTBA OpraHUYECKUX
BELLECTB.

19.  KauecTBeHHbIE XMMUYECKHUE PEAKLIUN, XaPAKTEPHbIE IS
OOHapyXeHUsI HEOPraHUYECKUX BEIIECTB (KATUOHOB U aHUOHOB).

20.  KadecTBEHHbIE XUMHUUYECKUE PEAKIINH, XAPAKTEPHBIE IS
OOHapY>KEHUSI OTAEJIbHBIX KJIACCOB OPraHMUYECKUX COEIMHEHUN

21.  Dxosoruyeckas 6€30MaCHOCTb MOCIEACTBUIN OBITOBOM U
MPOU3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBSI3aHHAs C IEPepabOTKOM
BELIECTB

22.  Tlouck u aHaMM3 XUMUYECKON HH(MOPMAITUN U3 PA3TUIHBIX
WCTOYHUKOB (Hay4YHas M yueOHO-HAy4Has IUTepaTypa, Cpe/ICTBa
MaccoBoi nHpopManmu, cetb IHTepHEeT u ApyTHe).

23.  Awnanus uH(opmanuu o MPOU3BOJICTBEHHOM EATEIBHOCTH YEIOBEKa,
CBSI3aHHOM € MepepadOTKOM U MOJYYEHHUEM BEIECTB, a TAKXKE C IKOJIOTUYECKOMN
0€30MacHOCTHIO.

24.  BbInoiaHEHUE TUMOBBIX PACUETOB MO TEMATHKE HKCIIEPUMEHTA
(BBIXOJ TPOJIYKTA PEAKIIUU, Macca HABECKU, 00bEM PACTBOPUTEI).

25. OO06paboTKa JaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIUMCICHUE
CpEIIHEro 3HAUECHHSI SKCIIEPUMEHTAIbHBIX JAHHBIX, TOTPEIIHOCTH).

26.  IlpencraBieHue pe3ysbTaTOB HKCIIEPUMEHTA B pa3aIudyHon popme
(Tabnuna, rpaduk, OTYET, TOKIA], MPE3CHTAIIMS).



27.  Pacder KOHIEHTpAIMH 3arps3HSIONINX BEIIECTB U X CPAaBHEHUE C
npenenbHo ponyctuMbiMu KoHneHTpauuamu (I1K).

28.  OpraHuueckue U HEOPraHWYECKUE BEIIECTBA, BXOSIINE B COCTAB
IPOAYKTOB MUTAHUS

29. Ob6nactu Ha3HauYeHUs (IPUMEHEHUs) MOYBBI, UCXO/S U3

KayeCTBEHHOI'O U KOJINYECTBEHHOI'O COCTaBA.

30. OOGocHOBaHME aKTyaJIbHOCTH BHIOpAHHOM TeMbl. BrisgBiieHne mpoOieMbl
uccienoanus OnpeaeneHue NpoayKra uccieaopanusd. OnpeneieHue 3Tarnos u
COCTaBJICHHE IJIaHa MCCIIEAOBaHUS

31. [IpeacraBnenne pe3yabTaTOB pelICHUS KEMCOB (ITPOEKTa)
(BBICTYIUIEHUE C MPE3EHTALUEN )

5.2. Tembl 1J11 MPOEKTHBIX MCCJIEA0BATEILCKUX PadoT
I'pynnoBbie W/Wiav HHAMBUAYAJIbHbIE IPOEKTHI:

1. «Onpenenenue KkpacuTenael B HATYPAIbHBIX U MPOU3BOJACTBEHHBIX COKAXY.
2. «AHanu3 PU3UKO-XUMUYECKUX CBOMCTB MOJIOKA PA3TUYHOTO ACCOPTUMEHTAY.
3. «HccrnenoBanue CBOWCTB aClIMPUHA U U3yUYEHUE €0 BIMSHUSA HA OPraHu3M
YEJIOBEKAY.

4. «M3yyeHue CBOMCTB KpacuTelled M OOHApYKEHUE MOJICIACTUTENEH B COCTaBe
YKEBATEIIbHOU PE3UHKN.

. «O6napyxenue ButraMmuaa C B HaTypaIbHBIX COKaX».

. «PazpymurensHoe Bo3aercTBre KOKa-KOJIbl Ha OpraHr3M YEJIOBEKa.

. «KucnotHslif 10& b U €ro BIMSHUE Ha OKPYKAIOIIYIO CPEIY».

. «YcTpaHeHHe )KECTKOCTH BOJIbI HA MTPOMBIILICHHBIX TPEATPUITUIX.

. «MccnenoBanme cocTaBa U KauecTBa

MopoxkeHoro». 10.CoaepxkaHre HUTPATOB B 3€JICHU

11.0npenenenne coaepxxkanusi ButaMmuHoB A, B1, B6, B12, P, C B opexax
12.0npenenenue o0Iei )KECTKOCTH BOJIBI

13.0Onpenenenre KUCIOTHOCTH XJI€O00YIOUHBIX U3ACITHM

14.0Onpenenenve Hanuuusg BuTaMuHa C B pa3IMuHbIX BUJIaX KAMyCThl
15.0npenenenne HaIuyYMs BUTaMUHA A B pPa3IMYHBIX BHIaX OBOIIEH
16.0npenenenne KUCIOTHOCTU XJ1€000yIOUHBIX U3IETHMA

17.0npenenenre KUCIOTHOCTH MOJIOKA

18.Coneprxxanue HUTPATOB B KapTodene

19.0npenenenue o011e# )KECTKOCTU BOJIBI

20.ConepxaHue HUTPATOB B OBOIIAX M UX BIUSHUE HA OPTaHU3M YEJIOBEKA

O 0 31 O\ D

5.3. TeMbI 1OKJI210B

1. CoBpeMeHHBIE METO/IbI 00€33apakuBaHUS BOIbI.

2. AnnoTponus METajIoB.

3. Hcnonp3oBaHuE paIMOAKTUBHBIX U30TOIOB B TEXHUYECKUX IETISX.

4. PeHTreHOBCKOE U3JIyYeHHE U €T0 MCIOJIb30BaHUE B TEXHUKE U MEIUIIUHE.



e

OxpaHa OKpy>Karollei Cpeibl OT XMMUYECKOTO 3arps3HCHUSL.
CepHas KHCIIOTa — «XJ1€0 XUMUYECKON MTPOMBIIIIIEHHOCTHY.

N

7. Ilpaktuueckoe pUMEHEHUE AIEKTPOIIU3A: paduHUpOBaHUE,

raJIbBaHOIJIACTUKA, TAIbBAHOCTET UL

8. Hcropus mBEICKON CIIUYKHU.

9. Poub MeTaNIOB B UCTOPUH YEITIOBEUYECKOM

nuBuianzanuu. 10.Mctopust pa3BUTHSI YepHOU

METaJTypTHUU.

11.Uctopus pa3BuUTHS LIBETHOM METAJLTYypPTHUU.

12.CoBpeMeHHOE METATypruyecKoe IpOr3BOICTBO.

13.PoJib METAIIJIOB 1 CIJIABOB B HAYYHO-TEXHUYECKOM ITPOTPECCE.

14.Koppo3ust METAJIJIOB ¥ CLIOCOOBI 3aIIUTHI OT KOPPO3HH.

15.9Kxonornyeckue acreKkThl NCI0JIb30BAaHUS YIIIEBOJOPOJIHOTO ChIPHSL.

16.OkoHOMUYECKME  aCHEKThl ~ MEXAYHAPOJHOTO  COTPYIHHUYECTBA
VCIIOJIb30BAHUIO YTJIIEBOJOPOIHOTO CHIPBSI.

17.XuMust yriieBOJOPOIHOTO CHIPBA.

18.YrneBogopoaHoe TOILUIUBO, €T0 BU/IbI M HA3HAUYCHHUE.

19.CunTeTnuecKkre Kayuyku: UCTOPHs, MHOTOOOpa3re 1 NEPCIEKTUBHI.

20.Pe3nHOTEXHNYECKOE MTPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM
nporpecce.

21.1IpumeHeHre apOMaTHYECKHUX YIIIEBOJIOPOIOB.

22. ApoMaTHYEeCKHUE yIIIE€BOJOPOIbI KaK ChIPhE ISl POU3BOACTBA NMECTUIUIOB.
23.Hebts u ee TpaHCIOPTUPOBKA KAaK OCHOBA  B3aMMOBBITOJTHOTO

MEXKIYHAPOJIHOTO COTPYAHUYECTBA.
24.CBapo4HO€ TPOU3BOACTBO U POJIb XUMHUU YTIJIEBOJOPO/IOB B HEM.
25.Y111eBoAbl U UX POJIb B AKUBOU IPUPOJE.

26.CpCIlCTBa TUTUCHBI Ha OCHOBC KHCJIOPOACOACPIKAIIUX OPraHUYCCKUX

COCIUHECHUMN.
27.Cuntetudeckue mororue cpeactsa (CMC): 10CTOMHCTBA U HEAOCTATKHU.
28.ledunut Oenka B MUILEBBIX MPOAYKTAX U €r0 MPEOOJEHNUE B paMKax
rJ100aIbHOM TTPOIOBOJILCTBEHHOM MPOTPAMMBI.
29.Xumus 1 OMOJIOTHS HyKIEHMHOBBIX KUCIIOT.

5.4. Temsl pedepaTtoB

1. BuoTtexHosorus u reHHas UHxeHepus — TexHoiorun XXI Beka.

2. HaHOTeXHOJIOTHS Kak IPUOPUTETHOE HANIPaBJIECHUE PA3BUTHUS HAYKHU U
npousBoacTBa B Poccuiickon denepanuu.
Kuznb u gesareapHocTsb .M. Menaeneena.
«[lepnoguueckoMy 3akoHy OyJyliee He TPO3UT Pa3pyLICHUEM. . ).
Cunte3 114-ro snementa — TpuyM@ poccuicKkux GU3NKOB-IEPIIUKOB.
N3oTtomnsl Bogopoaa.
[Ina3ma — yeTBepTOE COCTOSHUE BELIECTBA.
AMOp(QHBIE BellecTBa B IPUPOJAE, TEXHUKE, OBITY.
KonnuecTBeHHbIE XapaKTEPUCTUKH 3arPSA3HEHUS OKPYKAOIIEH CPEIbI.

O 0N kW



10. Ilpumenenue TBEpIOTO U razoo0pa3zHoro okcuaa yriaepoaa(lVv).

11. 3ammTa 030HOBOIO 3KpaHa OT XUMHUYECKOTO 3arpsI3HECHHUS.

12. I'pyboaucniepcHbie CUCTEMBI, UX KilacCU(UKAIUSA U UCTIOIb30BaHUE B
poeccCHOHaNBbHOMN NESITEIbHOCTH.

13. KocmeTnueckue reinu.

14. IlpumeHeHre CyCIIeH3UN U SMYJIbCUN B CTPOUTEIbCTBE.

15. MuHnepaJbl 1 TOpHBIC TTOPOJIBI KAK OCHOBA JIUTOC(HEPHI.

16. PacTBOpBI BOKpPYT HAcC.

17. Bona Kak peareHT 1 Kak cpefa Juisi XAMUYECKOro Ipolecca.

18. Tunsl pacTBOPOB.

19. XKuznb u nesrenpHOCTh C. AppeHuyca.

20. Bkiiag OTEYECTBEHHBIX YYEHBIX B PA3BUTHE TEOPUU DJIEKTPOIUTUYECKOU
JTCCOLAALINY.

21. Ucnonb3oBaHWe MUHEPAIbHBIX KUCIOT HA NPEANPUATUSAX PA3TUYHOTO
npodus.

22. OKcHbl U COJIM KaK CTPOUTEIIbHBIE MaTEPHUAIIBI.

23. Uctopus rumca.

24. IToBapeHHas COJb KaK XUMHYECKOE CBIPHE.

25. MHoronukuii KapOOHAT KaJbLUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

26. Peakiusi ropeHus Ha IPOU3BOJICTBE.

27. Peakiusi TopeHUsI B OBITY.

28. BupTtyanbHO€ MOIEIUPOBAHNE XUMUUYECKHUX MTPOLECCOB.

29. DneKTpoan3 pacTBOPOB ANEKTPOIUTOB.

30. DneKTposin3 pacIiiaBoB JIEKTPOIUTOB.

31. Mcropus noyrydeHus ¥ MPOU3BOJICTBA ATTFOMUHUSL.

32. DIEKTpOIUTUYECKOE TTOTydeHUE U paUHIPOBAHNE MEIH.

33. Kuznsb u aesarenbHOCTh [, [[9BH.

34. JKuznb u nesrensHOCTh A.M. byTneposa.

35. Butanusm u €ro kpax.

36. Ponb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHHHM W PA3BUTUU MHPOBOM
OpPraHUYECKON XUMHH.

377. CoBpEMEHHBIE MPEICTABICHUS O TEOPUN XUMHUECKOTO CTPOECHUS.

38. DKOJIOruYECKUE aCIEeKThl UCITOIB30BAHUS YTIIEBOIOPOJIHOTO ChIPbS.

39. DKOHOMHUYECKHE AaCHEKThl MEXKIYHApOJHOrO0 COTPYJAHUYECTBA MO
VICIIOJIB30BAHUIO YIJIEBOJOPOIHOTO CHIPBSI.

40. Uctopust OTKpBITUS U pa3pabOTKU ra30BbIX U HE(PTAHBIX MECTOPOXKICHUHN
B Pocculickoit denepanum.

41. XuMusl yIiIeBOJOPOIHOTO CHIPhs U MOs Oyaymasi mpodeccusi.

42. CtpoeHue IIIOKO3bl: UICTOPUS Pa3BUTHS NIPEACTABICHUNA U COBPEMEHHBIE
BO33PEHHUSI.

43. Pa3BuTHe caxapHOH ITPOMBILIJICHHOCTH B Poccun.

44. Ponb yriaeBoaoB B Moel Oyayriei mpodeccnoHaIbHOU eI TeTbHOCTH.

45. Metanoun: xemopuiaus 1 xeMohoous.

46. DTaHoi: Benmuyaiiliee 0Jaro u CTpairHoe 3J10.

47. AAKOToNu3M U ero npouIakTHKa.



48. MHOroatroMHble  CHUPTBI W Mos  Oyaymas  npodeccruoHalbHAs
NEATEIBHOCTb.

49. ®opmanibieru] Kak OCHOBA IOJyYEHHsI BEIECTB U MATEPUAJIOB I MOEH
poeCCUOHATILHON JIeATEIIbHOCTH.

50. MypaBbuHasi KUCIOTA B IPUPOJIE, HAYKE U MPOU3BOICTBE.

51. Hcropus ykcyca.

52. CnoxHble 3GUpbl U UX 3HAYEHHUE B IPUPOJIE, OBITY U IPOU3BOJICTBE.

53. XKupsl Kak IPOIYKT IUTAHUS U XUMUYECKOE CBIPBE.

54. 3aMeHa )KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

55. HexBaTka mpoJIOBOJILCTBUSL KaK Iiio0alibHas MpoOiieMa 4eloBe4YeCcTBa U
IyTH €€ pelIeHusl.

56. Mblia: po1uioe, HacTosee, Oy ayniee.

57. AMMuak 1 aMMHBI — OECKUCIOPOAHbIE OCHOBAHUSI.

58. AHWIMHOBBIE KPACUTEIN: HCTOPUS, IPOU3BOJICTBO, IEPCIIEKTHUBA.

59. AMUHOKHCIIOTBI — aM(OTEPHBIE OPraHUYECKUE COCIUHEHHUS.

60. AMUHOKHCIIOTBI — «KUPIHYUKI OEITKOBBIX MOJEKYL.

61. CuHTeTHUYECKHE BOJIOKHA HA aMUHOKHCIIOTHOW OCHOBE.

62. «XKu3ub 3T0 criocob CyIecTBOBaHUs OEITKOBBIX TEM...»

63. CTpyKTypbl O€JIKa U €ro AeCTPYKTYpUpPOBaHHUE.

64. buonornyeckue GyHKIHH OETKOB.

65. benkoBast OCHOBa UMMYHHUTETA.

5.5. Keiic 3apanus

Ha3zBanune Tembl JlucniepcHbIe CHCTEMBI
Pesynbrar 00y4yeHus UccnenoBars nucnepcHbie
CHUCTEMBI
Keiic Nel

B kpy»xeBo 0yaTo oaeTh
JlepeBps, KyCThl, TPOBOJA.
KaxkeTcs cka3koro 310,
A B CyITHOCTH — TOJBKO. ..
. KTo 1 xorzma BnepBbi€ OCyIIECTBUI CUHTE3 BOABI?
. Kakoii BO31yX TspKenee - CyXOu WM BIaKHBIN?
. B xakoM opraHe yesnioBeKa COJAEPKUTCS HaHOOJbIlIEE KOJIUYECTBO BOJBI, a B
KaKkOM — HauMEHbIIIee?
. UTo Takoe CHEKUHKU?
. PacnnagaroTcs 11 B BoJie Ha MOHBI €€ COOCTBEHHBIE MOJIEKYJIbI?
. Moxer nu Boga ropers?
. Moxer nu Boga Teub BBEPX?
. [lepeuncnure xumuyeckue u pusndeckrue CBOMCTBA
BOAbL. 9.P0onb BOABI B )KU3HM YETOBEKA.
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HazBanue teMbl CrtpoeHue 1 CBOMCTBA HEOPTAaHUYECKUX BEIIECTB
Pe3ynbTaT 00yueHus UccnenoBarh CTpoeHHE U CBOMCTBA HEOPTAHUUECKUX
BEIIECTB
Keiic Nel

N O L AW N —

«Ero orpomHas macTh CBETHJIACh ToOdyOOBaThIM IIITaMEHEM, TIyOOKO
CUJIAIINE JUKHUE Tia3a ObUIM 0O0BE/IEHbl OTHEHHBIMM KpyraMu. S JoTpoHyJICS
JI0 TOM CBETSIICH TOJIOBBI U, OTTSIHYB PYKY, YBUJEI, YTO MOU MHaJbIbl TOXKE
3acBetusiuch B TeMHOTE» (A. Konan-Jloiin. «Cobaka backepsuieit»). O kakom
DIIEMEHTE UIET PeUb?

. Ha3zBanue

. Ctpoenue aroma

. IlTonoxxenue B Tabnune /.M. Menneneena
. dusnyeckue cBOMCTBA

. XUMHUYECKHE CBOMCTBA

. [lpumenenue

. AnnoTpornHbie MOIU(PUKAITTN

Keiic Ne2

o cepenunbl 50-X rogoB MPONUIOTO CTOJETUS CUMTAIMU, YTO 3TOT METAJLI -
OJIMH W3 CaMbIX MAaJOIOJE3HbIX METauIoB. Pamu oOmamaHus 3TUM METaIOM
BEJIUCh BOWHBI, MOPAOOMIAINCh TOCYJAapCTBA, CHIH YOMBAeT OTIA, OpaThs
youBanu cecrep, A€TH CBOMX MaTepeld. ['MOau 1enbie Hapobl, MPEeBpaIaiicCh
B MIyCTBHIHU TJIOJIOPOJHBIE Kpasi, MOTOKAMU JIMJIACh KPOBb U IEJIBIMU PEKAMHU -
ciesnl ¥ MoT. CKONBKO JII0JIeH MOru0JI0 U CKOJIBKO €1le MOrHOHeT B 60phoe 3a
oOJjajjanrie dTUMU METaJUIOM, HE 3HAaeT HHUKTO. YTO e ATO 3a KPOBOXKAIHBIN
Metamn??

1.Ha3Banue
2.CtpoeHnue

aToMa

3.Ilonoxenue B Tabnuie /.M. Menaeneera

4 XuMHu4decKue CBOMCTBA

5.Ddusnyeckue CBOMCTBA

6.1TpumeneHune

Keiic Ne3

[lepemena, nepeMena
3amMBaeTCs 3BOHOK

HaxkoHel — To OH 3aKOHYEH,
Hanoennueiii ypox!

JlepHyB cepy 3a KOCHUUKY,
Mumo marumii npobexa,
Wox u3 kinacca HCTIapuUJICS,
bynro BoBce He ObIBaIL.

@TOp NOMXKET CIYyUANHO BOLY,




XJ10p 4y Ky KHUKKY Chell.
Yriepoa BAPYT ¢ BOJOPOIOM
HeBuanmKkoro cTaTh ycred.
Kanuii, 6pom, B yrity aepyresi:
He nonensit anexkTpoH.
Kucnopon — manyn Ha 60ope
Mumo npockakasl BEpXoM.

1. Hammucatsp 3mekTpoHHBIE POPMYITBI BCEX DJIEMEHTOB
2. JlaTh XapaKTEepUCTHUKY IO MOJOKEHUIO B Tabnuile MeHeneena
3. VYka3zaTb OCHOBHbIE XMMUYECKHE CBOMCTBA
4. llpumeHenue
Keiic Ne4
JItonu u3gaBHa raganu
Kak Merann um yoepeun?
U teopuro cozpand.....
Bort 0 Hel kak pa3 u peub.
1 O yem 311€CH TOBOPUTCSA?
2 Yro 3710 Takoe?
3. Kakue Buabl Bel 3HaeTe?
4 Kaxkune cpencrBa 3auThl METAIIIOB BBl 3HAETE?
5 Kaxkoe oTHomIeHe 3T0 UMeeT K Baiel Oy nyieit npodeccun?

Keiic NeS

B nauvanme XX Beka n3 Hpro-MOpPKCKOTro mopra BbIlIIA B OTKPBITBIM OKEaH
KpacaBulla sixta. E€ Bmazeneln, aMepUKaHCKUM MUJITMOHEDP, HE TMOKaJed JEHET,
yTOOBI YIUBHUTH CBET. Kopmyc sSXThl ObUT clelnaH U3 OYEHb JOPOTOTO B TO BPEMS
ATIOMUHUS, JIUCTBI KOTOPOTO CKPEIUBUINCh MEIHBIMHU 3aKJIeTIKaMu. JTO ObLIO
KpacMBO — CBEpKalomui cepeOpucThiM  OJECKOM  KOpalib,  YCESTHHBIN
30JI0TUCTHIMHU TOJIOBKaMU 3akiienok! OjHako uepe3 HECKOJbKO JHEW oOIlMBKa
KOpITyca Havyaja pacXoJuThesl, M sIXTa OBICTPO MOIILJIa KO JHY.
1. Ilouemy? OOBsSICHUTE 3TOT (aKT.
2. O kakom 1mpolecce UaeT peub?
3. Kakue HyXHO ObUIO CTaBUTh 3aKJICTIKHU?

Ha3zBanune tembl CrpoeHue 1 CBOICTBA OPraHMYECKHUX BEIIECTB
Pesynbrar 0OydueHus HccnenoBarhk CTpOEHNE U CBOMCTBA OPraHUYECKHUX
BEILICCTB
Keiic Nel

ATOMBI YI€poJia MOTYT COEAUHATHCS C Pa3IUYHBIM YHUCIIOM JAPYTUX aTOMOB
yraepojga — C OJHHUM, JBYMS, TpeMs, YeThIpbMs. B CBs3M ¢ ATUM atoM ObIBaeT
MEPBUYHBIM, BTOPUYHBIM, TPETUYHBIM M 4YeTBEepTUUYHBIM. Hampumep, B 2,2.4-
TPUMETHIITEKCaHa UMEIOTCS MATh EPBUYHBIX (JIBa KOHIIEBBIX YIIEpO1 Yriepojia B




paaukanax), ABa BTOpUYHBIX (3-i U 5-U aTOMBbI yriaepoja), OIuH — TPETUUHbIN (4
aToOM YIJIepoJia) U OJAMH YETBEPTUYHBIHN (2-11 aTOM yIiilepoJia) aTOMbl yIIepoa.

ATOMBI yriepona, HaxoAsIIMEecs Ha KOHIAX YIJIEBOJOPOJIHOM Liemu, T. €.
KOHLIEBBIE aTOMBI, SIBJIISIFOTCA  IIEPBUYHBIMM. BTOpHYHBIE, TpETHYHBIE U
YEeTBEPTUYHbBIE AaTOMBI YTJEPOAA PACIOJIAralOTCs MEXAY KOHILEBBIMU. OOBIYHO
TPETUYHBIE U YETBEPTHUUHBIE aTOMBI PACIIONAraloTCs B HauOOJee pa3BETBICHHBIX
MecTax Uenu. YTIJIEBOJOPOAHBIE paJuKaIbl TOXKE JENATCd Ha IEPBUYHBIE,
BTOPHYHBIE U TPETUYHBIE.

1. 300pasute CTpyKTyphI ankaHa — 2,2,5 — TPUITHIOKTaH, TAKHM 00pa3oM, 4TOOBI
MPUCYTCTBOBAJIM NIEPBUYHBIC, BTOPUYHBIE, TPETUYHBIC, YETBEPTHUUHBIC aTOMBbI
yraepoja 2.M300pa3urte ankaH B BUAE CTPYKTYPHOU (DOPMYJIBI.

Keiic Ne 2

['a3 0e3 3amaxa, BKyca M uBeTa. lopur ¢ oOpa3oBaHUEM BOJAbI H
YTIEKHUCIIOTO Ta3a. DTO BEUIECTBO HAXOAMUT IIMPOKOE NPUMEHEHHE B OBITY B
KAueCTBE TOIUIMBA, CEIbCKOM XO351UCTBE, METAJTYPrHUU.

1. HazoBuTe 3TO BewecTso.

2. K xakoMy KJ1accy CO€IMHEHUI OTHOCHUTCSI IaHHOE BELIECTBO?
3. KakoB KaueCTBEHHBIN U KOJMYECTBEHHBIN COCTAB 3TOr0 BEIIECTBA?
4 Kakue BeliecTBa OOpa3yrOTCs TPU B3aUMOJCUCTBUM KHCJIOpOAa C OTUM
BEIIECTBOM? 3alMIINATE YPABHEHUS BO3MOXHBIX PEAKIMA U HA30BUTE MPOIAYKThI
peaKIuu.
5. ITouemy 3Ty peakiuio Ha3bIBaIOT TOPEHUEM?

Keiic Ne3

YroObl HayaTh TOMOJUTHUYECKYIO pEaKLHI0 3aMEHIeHHs BOJOPOAa,
HEOOXOMMO 3aTPAaTUTh 3HAUUTENIBHYIO HEPTUIO, YTO JOCTUTAECTCA HarpeBaHHUEM
WIN BO3JICHCTBUEM YJIbTPa(UOIETOBBIX JIyUEH.

Haubosee ucciaenoBaH MeXaHHW3M pPEAKUUU B3aUMOJEWUCTBHUS METaHa C
XJIOPOM TP BBICOKOM TeMIEepaType U MPU MUHTEHCUBHOM OCBEILICHHH.

Peakius xjmopupoBaHusi IPOTEKAET MO LEMNHOMY CBOOOJIHO-PaIUKAIIBHOMY
MEXaHU3MY.

AKTHUBHBIE YaCTHIIbl, UMEIOIINE HECIAPEHHBIC 3JIEKTPOHBI, HA3bIBAIOTCS —
CBOOOJHBIMHM pajgukanaMu. Pa3paboTke TeopuM UEMHBIX PEaAKIHUN MOCBSIIIECHbBI
Hay4Hble Tpyasl akaneMuka H.H.Cemenona (1896 — 1986) u aHTIHMICKOTO y4EHOTO
C. Xunmensyna (1956), kotopeie ObutH yaocToeHbl HoOeneBckux npemui.

MexaHu3M peakiuuu:

Brauane mosnekyssl XJiopa 1Moj IeMCTBUEM KBAHTOB CBETA JUCCOLMUPYIOT
Ha aTOMBI.

[Ipy B3aUMOJEHCTBMM AaTOMApHOrO XJOpa C MOJEKYJOHM MeTaHa
oopasytorcs HCl u pagukan CHs-, KOTOpBIM CTalnKuBasich C MOJIEKYJIOW XJjopa
maet CH3;Cl u CI. Yepe3 HECKOJIBKO ThICSY IMKJIOB pPaJUKAIbHBIX peaKUui
MPOUCXOAUT OOPBIB LIEMH - paUKajbl pearupyroT apyr ¢ npyrom. KoHeuHbim



MPOJYKTOM B3aUMOJCHCTBHS XJIOpa ¢ METAHOM MOXKET OBITh YETHIPEXXJIOPUCTHII
YIJIEPOL:

1.Yem onacHa naHHas peakius?

2. HazoBuTe (pu3myeckre CBOMCTBA METaHa.

3. Ha3oBuTe XMMHUYECKHE CBOMCTBA METaHA.

4. ITpuMeHseTCs M 3TOT ra3 B ObITY?

Keiic Ne 4

[ToBblllleHHE KOHLEHTPALMM HEKOTOPBIX Ta3oB B aTMocdepe MOKET
OPUBOJUTH K TJI00AIBHOMY TMOTEIUICHUIO - TaK Ha3bIBAEMOMY «IapHUKOBOMY
apdexty». [loxanyii, Hanbosee BaXKHBIMU «ITAPHUKOBBIMU Trazamu» sBisitorcst CO,
u CH4

MeTaH BO3HHMKAET MPU aHa3POOHOM (T. €. MPOUCXOASIIEM B OECKHCIOPOIHOM
cCpelle) pachaje OpraHMYeCKUX BEIIEeCTB; IMy3bIPbKM MeTaHa o00pa3yloTcs B
OOJIOTUCTBIX MECTHOCTSIX, 3a YTO OH TMOJy4YWJ Ha3BaHHE «OOJOTHBIN ra3y.
3aToIUIEHHbIE TOJS (HAampuUMEp, PHUCOBBIE MOJS BO BpEMs CE€Ba) SBISIOTCS
UCTOYHUKOM OOJIBLIOTO KOJIMYECTBAa METaHa.

JIpyruM HCTOYHHMKOM MeETaHa SBIISIOTCS >KBauHbIE JKUBOTHBIE, Takue, Kak
KOPOBBI, OBIBI U KO3bI, MUIIEBAPUTEIbHAS CUCTEMA KOTOPHIX YCTPOEHA OCOOBIM
o0pa3oM JIsl IepeBapuBaHUsl TPABSIHOM MUILK: KOHEYHbBIE MPOAYKThI METa00IM3Ma
COJIEpKaT METaH, KOTOPBIM BBIJENAETCA B aTMOc(epy. ITO MPUPOAHBII Mpoliecc,
XOTSl KOJMYECTBO JIOMAIIHUX >KMBOTHBIX 3aMETHO BBIPOCIO 3a MOCIEAHHE Ba
crojeTusi. boiee TOro, cocraB KOPMOB CYLIECTBEHHO BIMSET Ha KOJUYECTBO
oOpa3yronierocst MeTaHa.

1.ChopmynupyliTe TUTIOTE3Y BBIICICHUS METaHA JIFOAbMHU.

2. Kak komu4ecTBO MEeTaHa, 3aBUCUT OT KOJMYECTBA HACETICHUS
ia”eTsl. 3.UTo SBIIEeTCS HCTOYHUKOM BBIICIICHUS METaHa B
atmocgepy?

Keiic Ne S «HenmonpaBsumasi olunoka»

B ¢upme TOO «Kackan-2» npu 3akauke rasa B OajulOHbI, HE J0OaBHIN
BELIECTBO, KOTOPOE MPUAAET 3alax JOMallHeMy rasy. ['a3 Obul JOCTaBIEH B OJHY
U3 KBapTUP U MPHU 3TOM OaJIOH nponyckai. Uepes CyTKu Bce KUIIbLbl OKAa3aJIUCh B
OobHULE

1. meet i nmpupoAHbINA ra3 nponad u OyTaH 3anax?

2. Kakyro HenmonpaBUMYy OITHOKY COBEPIIMIIM PAOOTHUKH Ta30BOM CTAHIIMH MPH
3aKayke OBITOBOTIO rasa?

3. Kakoe BemiecTBo npuaaeT 3anax JoMallHeMy razy?

4. MoseT JIn 000HSIHHE YeJIoBeKa YJIOBUTH a3 Oe3 3amaxa’?

5. Kakum nipubopoM MOKHO J0Ka3aTh MPUCYTCTBHE Ta3a B KBApTHUPE, €CIIM OH 0e3
3armaxa?

Keiic Ne6



B mavanme XIX Beka B AHINIMM CTaJId MOJHBIMM IUIAIHA W3
BOJIOHECTIPOHUIIAEMON TKaHM, HA3bIBAEMbIE MAaKMHTOIIAMH. OJTO HA3BAHUE OHU
MOJIYYWUJIM B 4YECTh AaHTJIMMCKOrO XMMHKa W wu3o00perarens Y. MakunToia,
NPEJIOKUBIIETO MPOIUTHIBATh IUIAIEBYHD TKaHb pPACTBOPOM HATYPaJIIbHOTO
kaydyka. OJHaKo Ha COJIHIIC TaKW€ IJIalld CTAHOBUJIUCH JIUIKUMH, 2 B MOPO3HYIO
MOro/1y — IOMKHMH. DTH HEJIOCTAaTKU YCTPAHUI APYTOM BhIAAIOIIMICS aHTJIMYaHUH
Y. I'yapup.

[Touemy mutaiieBasi TKaHb UMEJIA TAKUE HETOCTATKH.

[Ipennoxxure cmocod ycTpaHeHus uX, MOBTOpUB oTKpbiTHE Y. ['yapupa.
Kaxk Ha3pIBaeTcs 3T0 coequHeHne?

Hamummure cTpykTypHYIO (hOpMYyITy 3TOTO BEIIECTBA.

NS

Keiic Ne 7

B ucropun uzBecten cnepyroommii uHTepecHbll ¢akt: Korma Bo Bpems
BTopoii MupoBO#l BOIHBI HeMEIKHE Boiicka B ampenel940 roma okKynupoBau
JATCKYo cTonuiyy KoneHrareH, BEHrepCKUil XUMUK X€BEIIN PACTBOPUII B APCKOU
BOJIKE 30JI0Thle HOOENEeBCKHE Menanu Hemenkux (usukoB Makca don Jlay> u
Jlxeiimca ®@panka, xpanusiuecs B Mactutyre Hunbca bopa, 94To0bI cripsitaTh ux
OT HEMELKHX OKKYNaHTOB. HemIilam mpuHATHE U HOUIEHHE HOOEIEBCKOW Melaiu
OBUIO 3alperieHo Mmocie TOro, Kak MpOTHUBHUK HauuoHal-couuanuma Kapn ¢on
Oceukuii B 1935 rony nomyunnn HobeneBckyro npemuto mupa. Ilociie okoHuaHus
BOMHBI J¢ XEBEIIM HKCTPAarupoBajl CIPATAHHOE B LAPCKOW BOJKE 30JI0TO H
nepenan ero llIBeACKON KOpPOJIEBCKOW akaJeMHM HAyK, KOTOpas H3rOTOBHIIA
HOBBIE MeJanu U nepenana ux gou Jlays u @panky.

1. Kakou coctaB umeer napckasi Bojaka?

2. [louemy xe uMeHHO Boaka? M mouemy napckas?

3. U xak npaBuiabHee ObUIO ObI HA3BIBATH JAHHBIN KUCIOTHBIN «KOKTEHIIb»?
4. Kakue cBOMCTBa UMEET IIapcKasi BojaKa?

Keiic Ne8.

Ham u3BeCTHO, YTO COJM B3aUMOJAEHCTBYIOT MEXAY COOOIl MpH yCIIOBUH,
YTO OHU XOPOILIO PaCTBOPUMBI, & B pE3yJbTaTe peakiui OOMEHa MoIyvYaeTcsi HoBas
HepacTBOpUMast coJib. C 3TUX MO3ULHN MOJYyYAETCSA, YTO B3aUMOJECUCTBUE MEXKIY
XJIOPUIOM JK€JIe3a TPEXBAJIEHTHOTO U XJIOPUAOM aAMMOHUS HEBO3MOXKHO. OHAKO,
OJIMH M3 CIOCOOOB MOJY4YEHMsI a30Ta B JJAOOPATOPHBIX YCJIOBHUAX HMPOTEKAET IO
peaKInu:

6FeCl; + 2NH4Cl = 6FeCl, + 8HCI + N».

1. Hanmuto npotuBopeune. Kak ero o0b1CHUTH?
2. YcnoBus NpOTEKaHUs peakuuu oomeHa?

3. Kakue BelecTBa Ha3bIBAKOTCS COJISIMU?

4. Knaccudukarus comnei.



Keiic Ne 9.

Bbl 3HaeTe, yTo HepacTBOopuMbIe coyiM, Hanpumep Takue kak (CaCOs) He
JOJDKHBI  B3aUMOJIEUCTBOBATh € JPYrUMH cojisiMH. OJHAKO, HEAABHO, IPH
nposeneHun 3kcnepumenta B cucreme FeCls; + CaCO; mbl HaOmoganu OypHOE
BbIJICJICHUE ra3a U BbINajieHue Oyporo ocaaka. st BEISICHEHUS, KaKOM 3TO a3, Mbl
B PEaKUMOHHYIO0 TPOOUPKY BHECIH TOPAILYIO JYYMHY, U OHa moracia. Mbl Takxke
IIPOBEJIM aHAJIM3 OCAJKA W BBISICHSUIM, YTO Oypble YaCTHIIbI OCAJIKa HEPACTBOPUMBI
B BOJIE M I1I€JI0Yax, HO PaCTBOPUMBI B KUCJIOTaX.
1.Yto npousomnuio mpu Biaumozeicteuu FeCl; ¢ CaCOs;?

2. Kakum 006pa3om u Kakou ras
oOpa3zoBancs? 3.Uto u3 ceOs npeacTaBisieT
OypbIit ocaok?

Keiic Ne 10.
B 3ameuarensnoii kaure I1. Pynenko u E. Tayoe «OT Bogopoaa 1o ...»
CTaThsl O XJIOpE Ha3bIBaeTCA «YOMilla, CIPSTABIIMIICS B COJIOHKEY.
[Touemy sxe yOwuiira?
[Touemy B conoHke?
Kak 310 00bACHUTD?
HazoBure pusnueckue cBOKWCTBA 3TOTO Tasa.

Keiic Ne 11

B wuctopum wu3BecTeH creAymoomuii MHTEpecHbId (akT: Brinarommumiics
ectecTBoucnbITareNib JApeBHOCTH Ilnuumit Crapmuii moru6 B 70 r. H.3. TIpHU
U3BEPKEHUU ByJKaHa. Ero mieMsHHUK B MUCbME UCTOPUKY Taunurty mucan:
«...Bapyr paspmanuce packarsl TpoMa, U OT TOPHOTO IJIAMEHU ITOKA4YaJIUCh BHU3
YepHBIC CepHBIC Maphl. Bee pazoexanuck. [Inuauii ... yman u 3a10xcs».
1. Ilouemy?
2. Kakue coequHeHUs BXOJST B COCTaB BYJIKAHUYECKUX Ta30B?
3. Kakumu cBoiictBamMu OHM 00J1a1ar0T?

Keiic Nel2

B uctopuu uszBecteH cieayroomuii uatepecHoit pakt: Ilapuma Kieomnarpa
[0 COBETY IMPHUJIBOPHOIO MEIMKA PACTBOPWIA B YKCYCHOM KHCIIOTE Camylo
KPYIHYI0 W3 M3BECTHBIX IOBEJIMpAM JKEMUYXHHY, a 3aTeM [pUHUMAaja
MIOJIyYEHHBIN PACTBOP B TEYEHHUE HEKOTOPOTO BPEMEHMU.
1.Kakyro peakuuto ocymectBuia Kieomarpa?

2. Kakoe COEIMHEHUE OHa
npunumana? 3.Kakyto ¢popmyny nmeer
KeMuyr?

4. K KakuM TOpHBIM IIOPOJIaM OTHOCUTCS KEMUYT?
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