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B mnpouecce mpakTHMUECKOTO 3aHATHUSI Yy4alllUeCs BBIOIHSAIOT OJHY WU
HECKOJIBKO MPaKTUYECKUX padoT (3a/aHuii) MOJ] PYKOBOJCTBOM IPEMNO/IaBaTelis B
COOTBETCTBHHM C U3YYaE€MbIM COJIEp)KaHUEM Y4eOHOro MaTepuara.

K npaktuueckum paboTam MpeabsSBISICTCS psij TpeOOBaHUM, OCHOBHBIM M3
KOTOPBIX SIBJIIETCS TMOJIHOE, HCYEPIBIBAIOIIEE OMUCAHWE BCEH MPOJIETaHHON
paboThI, MO3BOJISIIOIIEE CY/IUTh O TTOJYYEHHBIX PE3yJIbTaTax, CTENICH! BHITIOIHEHUS
3aJlaHui ¥ TPO(PECCHOHATILHOMN TTOITOTOBKE YUYaITUXCSI.

. TIlpakTudeckue padoThI:

Tema npakTuyeckoit padorsr Ne 1

Tema 1.1 CrtpoeHne aTOMOB XMMHUYECKUX 3JIEMEHTOB U MPUPOAA XUMHUYECKOU
CBA3U

00bemM 4acoB_ 24
OP: O1-015
AP: I1-117

MeToanueckne YKa3aHusd 110 X004y BbINNOJHCHUSA paﬁoTbl

O01mme pekoMeHIALUT

[To BceM BompocaM, CBSI3aHHBIM ¢ H3yUYEHHUEM TUCITUTUIMHBI (BKITFOYAs
CaMOCTOSITENTFHYIO paboTy), KOHCYJIBTHPOBATHCS C mpenoaaBateneM. CobmonaTh
TEXHUKY 0€30MacHOCTH.

YueOHas 1esib: 0000mMUTh 3HAaHUST 00 AITEKTPOHHOM CTPOCHUU aTOMOB
XUMHUUYECKUX 3JIEMEHTOB; 3aKPEMUTh YMEHUS U HABBIKU COCTABIICHUSI 3JIEKTPOHHBIX
(dbopMyJ1 aTOMOB XMMHUYECKHUX AJIEMEHTOB, a TAK)Ke X rpaduueckux n300pakxeHu.
OTpaboTaTh OCHOBHBIC MOHSTHUS: «IJEKTPOHHOE 00JIaK0Y, «aTOMHAsE OPOUTAIIBY,
«panuycy.

33]121‘11/[ NPAKTUYECCKOIO 3aHATHUA:

1. 3akpenuth TeopeTHueckue 3HaHuA 0 [lepuoanueckoM 3aKoHe U
nepuoanueckou cucreme .M. Menneneesa.

2. OTBeTUTH HA BOMPOCHI JUISI 3aKPETUICHUS] TEOPETHUECKOTO MaTepuania.

3. BBIMOIHUTH MpakTHYECKUE 3a/1a4. 3aKPENUTh MPAKTUKY TOCTPOCHHUS
AIIEKTPOHHOTO CTPOCHUS aTOMOB XMMHUYECKUX SJIEMEHTOB U X IpapuiecKoe
U300paKeHuUE.

4. OTBETUTH HA BOMPOCHI JIJIs1 KOHTPOJISL.
O0ecnneYeHHOCTh 3AaHATHA:

1. YueOGHo-MeTOAMYECKAs IUTEpaTypa:



256 c.— M.: Akanemus, 2015. —T'abpuensu O.C. Xumus nis npodeccuii u
crienuaibHOCTEH TexHuueckoro npoduss: yueonuk / O.C. I'abpuensiy,
N.T". OctpoymoB.

1. CnpaBoyHas nuTeparypa:

o Ilepuoanueckas cucrema XuMHU4YeCKUX yeMeHTOB uM. /.M. MeHneneena
(mpunoxenue 1);

o [lpaBuna 3amosHeHHs JIEKTPOHAMU opOUTaiel (MpuoxeHue 2).
1. Terpanp it MPAaKTHYECKUX U KOHTPOJBHBIX PadoOT.
2. Pyuxka.

KpaTkue TeopeTnueckue u yueOHO-MeTOANYECKHE MATEPHAJIbI 110 TeMe
NPAKTHYECKOI0 3aHATHS

ATOM COCTOUT U3 aTOMHOI0 S/IPA U 3JIeKTPOHHOI 000JI0YKH.

Sapo aToma cocTout u3 poToHoB (P*) u melitponos (N°). Y aroma Bomopona sAapo
COCTOWT U3 OJIHOTO MIPOTOHA.

Yucno nporoHoB N(p*) paBHo 3apsiny siapa (Z) v HOPSIIKOBOMY HOMEPY dJI€MEHTa

B €CTECTBECHHOM DSy 3JIEMCHTOB (M B TIEPUOUUECKOM cucTeMe aieMeHToRB). N(p™)
=Z

CymMa uncina HelitpoHoB N(n°), o603Hayaemoro npocro 6ykBoii N, u uncna

IPOTOHOB Z HA3bIBAETCA MACCOBBIM YHCJIOM U 0003HaYaeTcss OyKBOH A.
A=Z+N (6)

DnexTpoHHas 000JI0YKa aTOMa COCTOUT M3 JABMKYIIUXCS BOKPYT siIpa 3JEKTPOHOB

(€).

Yuco snexTporoB N(€7) B 2JIeKTpOHHOM 000JI09Ke HEUTPATLHOTO aTOMa PAaBHO

YHCIIy IPOTOHOB Z B €T0 SAPE.

XUMHMYECKHUIi 3J1IeMEeHT BHJI aTOMOB (COBOKYITHOCTh @TOMOB) C OJIMHAKOBBIM
3apsiioM sipa (C OIMHAKOBBIM YKCIIOM MTPOTOHOB B SIPE).—

MN30T0N COBOKYMHOCTH ATOMOB OJHOT'O 3JIEMEHTA C OJIMHAKOBBIM YHCIIOM
HEUTPOHOB B sAJipe (WJIM BUJ aTOMOB C OJIMHAKOBBIM YHCIIOM ITPOTOHOB U
OJIMHAKOBBIM YHCJIOM HEHTPOHOB B SIpe).—

Pa3nbie M30TOIBI OTINYAOTCS ApYT OT Apyra 4YnucjioM HeﬁTpOHOB B Apax ux
aTOMOB.

4

OGo3HaYeHHE OTAENLHOIO aTOMa MIIM U30TOMA: z- CHMBOII JJIEMEHTA),
lH 32 0 35 1

Hanpumep:—(3 1. 154 7,

AToMHasi OpOUTAJIb — COCTOSTHUE DJIEKTPOHA B aTOME. Y CIIOBHOE 0003HAYEHUE
opbutanu — o. Kaxmoit opouTanu COOTBETCTBYET JIEKTPOHHOE 00JIaKO.



OpOutanu peasbHbIX aTOMOB B OCHOBHOM (HEBO30YKJICHHOM) COCTOSTHUH OBIBAIOT
yeThIpex THIoB: S, P, d u f.

OpOuTanu 0JTHOTO ¢JI0s1 00Pa3yIOT IJIEKTPOHHBbIH («OHEPreTUYeCKHii») yPOBEHb,
WX SHEPTHH OJJMHAKOBHI Y aTOMa BOJOPO/Ia, HO Pa3INYarOTCs y AIPYyTUX aTOMOB.

OAHOTHUITHBIE OPOUTAIM OJHOTO YPOBHS TPYNIHUPYIOTCS B 3JI€KTPOHHbIE
(3Hepreruyeckue) noypoBHU:

S-MOIypOBEHB (COCTOUT U3 OJHOU S—-O0pOUTAIIN), YCIOBHOE 0003HAUCHHUE 0.
P-TIOypOBEHB (COCTOUT U3 TPEX P—-0pOUTaeil), ycaoBHOe 0003HAaUCHUE COC.
d-motypoBeHb (COCTOUT U3 IATH d—-opOuTaNe), ycioBHOe 0003HAYCHHE COOOO.

f-moxypoBens (cocrout u3 cemu f—-opOuraineii), ycinoBHoe 0003HaYCHHE OOOOOOO

OHepruu opoUTaneil OHOro MOAYPOBHS OJIMHAKOBBHI.

[Tpu 0603HaYEHUH TIOTyPOBHEH K CHMBOJTY TIOTYPOBHS T00ABISAETCS HOMED CIIOS
(37ICKTPOHHOTO YPOBHs), Hanpumep: 28, 3P, 5d o3HavaeT S-1moaypoBEeHb BTOPOI0
YPOBHSI, P-TIOTypPOBEHb TPETHETO YPOBHSI, U-1I0ypOBEHbD MATOTO YPOBHS.

OO6ee unciIo MOAYPOBHEH HA OJTHOM YPOBHE paBHO HOMEpY ypoBHs N. OO01iee
4pCI0 opOuTaneil Ha 0JJHOM ypoBHeE paBHO N?. COOTBETCTBEHHO 3TOMY, 00IIEe
YUCII0 00IAKOB B OJTHOM CJIOE PaBHO TaKke N2,

O6o3Hauenus: O cBOOOAHAS OpOUTAIb (6€3 AIEKTPOHOB),—
o - OpOuTaNb C HECTIAPEHHBIM JIEKTPOHOM,
opOuTaNh C AJIEKTPOHHOU MApOoii (C ABYMsI DJIEKTPOHAMHU ). —

[Topsinok 3an0aHEHMS 2JIEKTPOHAMU OpOUTAIEN aToMa ONPEAENIeTCs TPEMsI
3aKOHAMH NPpUpOIbl ((POPMYITHPOBKH JIaHbI B TPUIIOKEHUH 2):

BaJjieHTHBIE 3JIEKTPOHBI 4— 3JIEKTPOHEI aTOMA, KOTOPhIE MOTYT IPHHAMATH
ydacTre B 00pa30BaHMM XUMUUYECKHX CBsi3eil. Y M1000r0 aTomMa 5T0 Bee BHEIIHUE
3JIeKTPOHBI IIIOC T€ MPEIBHELIHHUE SIEKTPOHBI, SHEPIUS KOTOPHIX OOJIbIIE, YEM Y
sHemHuX. Hanpumep: y aroma Ca BHEIIHUE 7IEKTPOHbI —S? 4—, OHHU ke U
BaJICHTHBIE; y aToMa Fe BHeIIHue 271eKTpoHbI S2, HO y Hero ecThb 3d° 4—,
CJIeJOBATENBHO Y aTOMa KeNle3a 8 BaICHTHBIX JIEKTPOHOB. BaneHtHas
>7eKTpoHHas (GopMyJa aToMa Kanblus S2 4—, a aroma xenesa $23d°.

IHepuoauyeckuii 3aKOH XUMHYECKHX

yaemenToB /.. MennesieeBa (coBpemMeHHast (GOPMYIUPOBKA): CBOMCTBA
XUMHUUYECKHUX IJIEMEHTOB, a TAK)KE MPOCTHIX U CIOKHBIX BEIIECTB, UMU
00pa3zyeMbIX, HAXOSITCS B MEPUOIMYECKON 3aBUCUMOCTH OT 3HAYCHUSI 3apsijia 13
aTOMHBIX SIJIEP.

Ilepuoanueckasi cucrema [I.. MenaeseeBa rpaduueckoe BhIpOKCHUE
NEePUOANYECKOro 3aKoHa (MpuiioxeHue 1).—



EcTecTBeHHBIN PAJ XUMHYECKUX JIEMEHTOB PsiJl XUMUUECKHUX JJIEMEHTOB,
BBICTPOCHHBIX 10 BO3PACTAHUIO YUCJIA IPOTOHOB B SJIpax UX aTOMOB, UJIH, YTO TO
K€ camoe, 10 BO3PACTaHUIO 3apsAIOB SAEp ITUX aTOMOB. [lopsakoBbIil HOMED
AJIEMEHTA B 3TOM DsITy PaBEH YHCITy IPOTOHOB B SIAPE JTFOOOTO aTOMa 3TOTO
DIIEMEHTA.—

Tabnuila XUMUYECKUX DJIEMEHTOB CTPOUTCS IMyTEM «Pa3pe3aHus» €CTECTBEHHOTO
psla XUMHYECKUX 3JIEMEHTOB Ha MEePHOAbI (TOPU30HTAIBHBIE CTPOKH TaOIHUIIbI) U
00BbEIMHEHUS B TPYIIbI (BEPTUKATIBHBIE CTOJIOLBI TAOIHUIILI) SJIEMEHTOB, CO
CXOJIHBIM 3JIEKTPOHHBIM CTPOCHUEM aTOMOB.

B 3aBucuMOCTH OT crioco0a 00beAMHEHHUS JIEMEHTOB B I'PYIINbI Ta0IUIIA MOKET
OBITH IJTMHHONIEPUOAHOM (B IPYIIIIbI COOPAHBI AIEMEHTHI C OJIMHAKOBBIM YUCIIOM
Y TUTIOM BQJICHTHBIX JIEKTPOHOB) U KOPOTKONEPHOIHOI (B TPYIIIBI COOpaHbI
AJIEMEHTHI C OJIMHAKOBBIM YHCJIOM BAJICHTHBIX 3JIEKTPOHOB).

["pymIbl KOPOTKOIIEPHUOAHOM TAOIHIIBI ASIATCS HA MTOATPYIIIBI
(rmaBHBIE ¥ MOOOYHBIE), COBIAAIONIUE C TPYNIAMH IJIUHHOICPHOHOM
TaOJIULIBL.

VY Bcex aTOMOB 3JI€EMEHTOB OJTHOTO TIEPHOJIA OJJMHAKOBOE YUCIIO JIEKTPOHHBIX
CJIOEB, paBHOE HOMEpPY Mepuoa.

Yucio 251eMeHTOB B nepuoaax: 2, 8, 8, 18, 18, 32, 32. BoJabIIMHCTBO 3JIEMEHTOB
BOCHBMOT'0 TICPHO/1a ITOTYICHBI HCKYCCTBEHHO, ITOCIEIHUE AJIEMEHTHI 3TOTO
Iepuo/ia eIle He CHHTE3UpOBaHbl. Bee meproapl, KpoMe MepBOro HAYMHAKOTCS €
areMeHTa, oopasyromiero menounon metami (Li, Na, K u T. 1.), a 3akaHunBaroTCs
aJIeMEHTOM, oOpa3ytronuM Onaropoansiii ra3 (He, Ne, Ar, Kru 1. 11.).

aHAJIOTUYHO.— MOOOYHOU MOATPYIINE CEIbMOUN IPYNIbI: OCTAIbHBIE —
[IECTHA/IIATh TPYMI, KOTOPbIe HYMEPYIOTCSI pUMCKUMU Itudpamu ¢ OykBamu A
uiu B, Hanpumep: 1A, 1IIB, VIA, VIIB. I'pynna [A qinuHHONIEpHOAHOM TaOIUIIBI
COOTBETCTBYET IVIABHOM MOATPYIIE MEPBOM IPYMIbl KOPOTKOTIEPUOTHON TAOIHIIBI;
rpynna VIIB — BoceMb rpyrii, Kaxjaas U3 KOTOPBIX JCIUTCS Ha JIBE MOATPYIIIIbI
(rmaBHYI0 ¥ TOOOYHYIO), B UTMHHOTIEPUOAHON Tabymile —B KOpoTKomeprnoaHoH
TadnuLe

XapaKTEPUCTUKN XUMUYECKHUX PJIEMEHTOB 3aKOHOMEPHO M3MEHSIOTCS B TPyNIax u
nepuo/Iax.

BOl'[pOCLI AJIA 3AKPEIJICHUSA TCOPECTUYECCKOIo MaTepraja K NIPAaKTHUYCCKOMY
3AaHATHIO

1. Kakoe ctpoeHue umeeT atom?

2. Kakwue snemeHTapHbIe YacTHIBI BXOJAT B cocTaB sjpa atoma? Kak
omnpeaenseTcs 3apsij sapa aroMa?

Yro onpenensieT cymma MpOTOHOB U HEUTPOHOB?

4, I[aﬁTe OIIPCACIICHUC XUMHNYICCKOI'O IJICMCHTA.



o

3JIEKTPOHEUTpabHas yacTtuia.—Kak onpeaenuTs 4ucio NpoTOHOB,
HEUTPOHOB U AJIEKTPOHOB B atome? Jlokaxkure, 4TO aTOM

6. JlaifTe onpeneneHre U30ToIA.
3aganus 1 NPAKTHYECKOT0 3aHSITHS:
1. Pemmth npeasioxKeHHbIE 3a/1a4U.

2. IlpaBuiibHO 0DOPMHTH UX B TETPAlb IS MPAKTHUESCKUX M KOHTPOJIBHBIX
paboT.

3. OTBETHUTH Ha BOMPOCHI TSI KOHTPOJIS.
4. OT4yuTaThCS O BHITIOJIHEHHON paboTe MpernoiaBaTeio.

3axmanue 1

Vka3arb 31eMeHT , B aTOMC KOTOPOTO:

Bapuanr 1 Bapuanr 2
a) 25 mpoTOHOB a) 41 nmpoToH
0) 13 s1exTpoHOB 0) 20 31eKTpOHOB

Oo0pa3zen pemenus 3aganusa Ne 1
VYkazarsb 3JIEMEHT, B aToMe KOTOpOoro 30 mpoTOHOB.
AJITOPUTM pelieHus
Hano: N(p™) = 30.
HajiTu: >1eMeHT.
Pemienne

N3BecTHO, uTO urcio mpoToHoB N(P™) paBHo 3apsay siapa (Z) v HopsSaKOBOMY
HOMEPY 3JIEMEHTa B €CTECTBEHHOM DSy 3JIEMEHTOB (M B IEPUOJANYECKON CUCTEME
anementoB) N(p*) = Z.

Omnpenensiembrit anement umeet N(p*) = Z = 30.
B Ilepuoanueckoii Tabnuie .M. MenzaeneeBa 3to 1uHK (Zn).
OrBeT: nuHK (ZN)

3aganue 2

HazBatb ABa 3JICMCHTA, B aTOMC KOTOPBIX:

Bapmuanr 1 Bapuanr 2

3 SHEpPreTUYeCcKuX YpOBHS S 3HEPreTUYECKUX YPOBHEU

Oo0pa3zen pemenus 3aganus Ne 2

Hazartsb ABa 3JICMCHTA, B aTOMC KOTOPBIX 4 OHCPICTUYCCKUX YPOBH:.




AJITOPUTM pelieHus
JlaHo: 4 3HEpreTU4eCKuil ypOBEHb.
HaiiTu: 2 snemenra.
Pemenne

Howmep nepuona B [lepnoanyeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB

uM. [.11. MeHneneeBa yka3bIBaeT, CKOJIbKO JHEPTE€TUYECKUX YPOBHEU UMEET TOT
Wi UHOM 3neMeHT. [loaTomy 11000t 35eMeHT U3 4 nepruoga OTHOCUTCS K aToMaw,
Yy KOTOPBIX 4 SJHEPreTUYECKUX YPOBHS.

Bri6epem nBa snemenTa u3 4 nepuosa I[lepuoandeckoit cucTeMbl XUMHUYECKUX
anemenToB uM. [I.1. Menneneea, Hampumep 310 MoryT ObITh Kanuii (K),
nopsiAKOBbIA HOMep 19 u uuHK (Zn), nopsakoBsiid HoMep 30.

Otger: xanuii (K), nopsnkoBeiit Homep 19 u nuHk (Zn), nopsiakoBbiit Homep 30.

3axanue 3

OnpenenuTs ABa JIEMEHTA, B aTOME KOTOPBIX Ha MOCJIEIHEM SHEPTE€TUYECKOM
YpOBHE:

Bapuanr 1 Bapuanr 2

4 BaJICHTHBIX JJICKTpOHA "] BaJICHTHBIX QJICKTPOHOB

Oo0pa3zen pemenus 3aganus Ne 3

OnpenenuTts ABa 3JIEMEHTA, B aTOME KOTOPBIX Ha MOCJIEAHEM YHEPTETUUECKOM
YPOBHE 5 BaJICHTHBIX 3JIEKTPOHA.

AJITOPUTM pelIeHus
J{aHo: 5 BaJICHTHBIX DJIEKTPOHOB.
Hajitu: 2 snemenra.
Pemrenue

Yucno BaJIEHTHBIX JIEKTPOHOB OMPEAEINSIOT ¢ MoMouIbto [leprnonnueckoit
tabmuipl .M. MenneneeBa, a MMEHHO, IO HOMEPY TPYIIIbI, B KOTOPOH HAXOIUTCS
AJEeMEHT (MOATPYNITY IPH 3TOM HE YUYUTHIBAIOT).

Takum oOpa3om, HalijieM Ba dJIEMEHTa U3 5 TPYIIIbI, MyCTh 3TO OyayT: a30T (N,
nopsAKkoBblid HOMep 7) u ocdop (P, mopsakoBelil Homep 15).

Otgert: a3ot u pocdop.

3aganue 4

YKa3atb MECTOIOJIOKEHUE IIEMEHTOB B [leproindyeckon cucteme XUMUIECKUX
anemenToB /[[.W. MenpeneeBa, HauIuUTE 3JIEKTPOHHBIE POPMYJIbI AaTOMOB JIAHHBIX
DIIEMEHTOB:




Bapuanr 1 Bapuanr 2

a) Ne 37 a) Ne 24
0) Ne 30 6) Ne 50

Oo0pa3sen pemenus 3aganus Ne 4

YkazaTh MECTOIOJIOKEHHUE DJIIEMEHTOB B HGpHO,ZIH‘-IGCKOfI CHUCTCMC XUMHUYCCKHNX
9JICMCHTOB, HAITUIINTC 3JICKTPOHHBIC (I)OpMy.III)I aTOMOB JaHHBIX 3JICMCHTOB!

a) No 41
0) Ne 68

AJITOPUTM peleHust
JlaHOo: 3JIEMEHTHI C MOPSAAKOBBIMU HOMepaMmu 41 u 68.

HaiiTu: 1) MmecTopacmnoyioxkeHue 3JIEMEHTOB B IEPUOANIYECKON CUCTEME
XUMHUYECKUX JJIEMEHTOB;

2) 5NeKTpOHHBIEC (POPMYIIBI ATOMOB JIEMEHTOB.
Pemenune

310 HUOOMI (Nb). Di1eMeHT pacnosioxkeH B 5 mepuojie, 3Ha4uT y atoma 5
HSHEPreTUYECKUX YPOBHEH, B 6 psily, CIEA0BATEIBHO Yy HEro 6 MolypoBHEH, 5
rpynie, To00YHON MOATPYIIE, CICI0BATEIBLHO Y AJIEMEHTa 5 BaJICHTHBIX
AIIEKTPOHOB.—JIEMEHT C MOPSIAKOBBIM HOMEpoM 41

DnexrponHas koHurypamus Nb: 1522522p®3s23p®4s23d1%4p°5st4d4,

I[TpoBepsieM CyMMy 2JIEKTPOHOB B aTOME:
2+2+6+2+6+2+10+6+1+4=41

Ce10BaTeNIbHO, 21EKTPOHHAS KOH(PUTYpalksl aTOMa HAlMCAHa BEPHO.

aTo 3pbmit (Er). DnemeHT pacnoyioxkeH B 6 nepuojie, 3HaUUT y atoMa 6
HSHEPreTUYECKUX YPOBHEH, B 8 psiy, CIEAOBATEIBHO Y HETO 8 MOypPOBHEH, B 3
rpyIIie, NOArpyIIe JAHTAHOUIOB, Y 3JIeMeHTa 14 BaJICHTHBIX
AIEKTPOHOB.—IJEMEHT C MOPSAIKOBBIM HOMEPOM 68

OnexrponHas koHpurypanus Er:

1522522pf3s23p°4523d1°4pb5524d195p°6526f2

[TpoBepsieM CyMMy 3JICKTPOHOB B aTOME:
2+2+6+2+6+2+10+6+2+10+6+2+12=68

CrenoBaTelIbHO, YJICKTPOHHAS KOH(PUTYPALHs aTOMa HaIlMcaHa BEPHO.

3aganue 5

YeMm CXOJHBI U UCM OTIINYAIOTCA I10 COCTAaBy M30TOIIbI:




Bapuanr 1 Bapuanr 2

40 1, 39 % 37
10K *19K 17C1 °"17Cl

Oo0pa3zen pemenus 3aganus Ne 5
Yem CXOJIHBI U YEM OTJIMYAIOTCSA [0 COCTABY M30TOIIbI:
125C n 246C
AJITOPUTM peleHust
Jlano: mortonsr: %6 C u 4 C
HaiiTu: cxoacTBa U pa3anuus U30TOTOB.
Pemenne

U3zotomsl %6C u %C orTmmuaroTcst MaccoBEIM 9HCIOM (A), HO UMEIOT OTHHAKOBHIIA
sapsa sapa (Z), T.e. uucio npotoHoB (N(p™) = 6) u urcio snekTponoB (N(¢”) = 6).
Taxske U30TOMBI OTIMYAIOTCS YKclioM HelTpoHnos (N(n?)).

U3oton %6 C: MaccoBoe uncio A = 12, uucio npotonos N(p*) = 6, uncio
>1exTpoHoB N(e") =6, uncino Heiitponos N(n°) = 12 — 6 = 6.

Uzotom Y6 C: Maccoe uncno A = 14, uncno npororoB N(p*) = 6, ancio
>1exTpoHoB N(e") =6, uncio Heiitponos N(n®) = 14 — 6 = 8.

Bonpocs! 1151 KOHTPOJIA

1. Kakoe cTpoeHue umeer 3neKkTpoHHast o0oouka atoma? Kak onpeznensiercs
YUCJIO 3JIEKTPOHOB B HEM?

2. Kak ompenenuTh MaKCHMallbHOE KOJTMYECTBO SJIEKTPOHOB Ha
DHEPTETUYECKOM YPOBHE?

3. Kak onpenensieTcss KOIMYECTBO AIEKTPOHOB HA BHEITHEM YHEPTETUYECKOM
ypoBHE?

4. Yro takoe opoutanb? Kakywo dhopMy uMmeroT S- u p-opoutanu? Kakue
AJIIEKTPOHBI HA3bIBAKOTCS S- U P-AJIEKTPOHAMU?

5. Uto Takoe anexkTpoHHas Gopmysa?
dopMa KOHTPOJISI BHINOJHEHUS] TPAKTHYECKOT0 3a1aHNS:

BrinonnenHast paboTa mpecTaBiseTcsl IPenoaaBaTesto B TETPAAU s
BBITIOJTHEHUS MPAKTUYECKUX U KOHTPOJBHBIX paOOT MO AUCIUTIIIUHE «XUMHUS).

Tema npakTuyeckoit padorsl Ne 2 Tema 1.2.
[Tepuoauyeckuii 3akoH u Tabnuia /.M. Menneneera

o0bem yacoB_ 44
OP: O1-023




JAP: 11-110

Hear npakTudeckoil  padoOThI: OBIAJCHUE YMEHHEM [0 MOJCIUPOBAHUIO
NEPUOANYECKON TaOIHIIBI XUMUYECKUX IJIEMEHTOB. 3aKpENUTh 3HAHUS MO TeMe
«Ilepnonnueckuin  3axkon J.M. MenneneeBa M nepuoaudeckas CHCTEMA
XUMHYECKUX DIIEMEHTOBY

MeToauveckue yKa3aHusl 110 XOAYy BbINIOJIHEHHsI padoThI

O01mme pekoMeHIAUT

[To Bcem Bompocam, CBSI3aHHBIM C U3YUYEHHUEM JAUCIUIUIMHBI (BKIIIOYast
CaMOCTOSATENHHYIO PaboTy), KOHCYJIBTHPOBATHCA ¢ MpenoaaBareneM. CoOItoaaTh
TEXHUKY 0€30TacHOCTH.

3aanue

1. Pacnonoxxute B MOpsiAKE BO3pACTaHUs 3apsia spa aToMa XUMHUUYECKUE
37eMeHTHI 1,2,3 mepruooB.

2. YCcTaHOBHTE 3aBHCHMOCTh M3MCHCHHS XMMHYECKHX CBOWMCTB AJIECMEHTOB
OT YBEJIMUCHHUSI 3apsija sapa aroma.

3. Pacnonoxurte XHUMHYECKHUE OHJIIEMEHTHI B TOPU30HTAJIbHBIE PSAIbl B
3aBUCUMOCTH OT YBEJIMYCHHUs 3apsjia sjipa aToMa W MEPHOJUYHOCTH M3MEHEHUS
CBOMCTB XUMHYECKUX IJIEMEHTOB. 1psf ........... 2pafd.......... 3paa..........

4. PacnosioKuTe XUMHUYECKHE DSJIEMEHTbl B BEPTUKAJIbHBIE psAbl B
3aBUCHMOCTH OT YHCJIA DJIEKTPOHOB Ha ITOCJIEAHEM JHEPreTUYECKOM YPOBHE. | psn
2pan 3 pan

5. TIlocTpoiite MOAEbh MEPUOTUIECKON TAOIMIILI JJIsI JAHHBIX XUMHUYECKUX
AJIEMEHTOB. YKaXUT€ HOMEp TMEpuojaa, TPyNNbl MU TOPSAKOBBIA  HOMEp
XUMHUYECKOT'0 3JIEMEHTA.

6. YcraHOBHTE 3aBUCUMOCTh U3MEHEHUS XUMHYECKUX CBOMCTB 3JIEMEHTOB U
UX COCIMHEHUH OT 3apsijia sfpa aToMa B IIEpUOAax U rpynmnax.

KonTtponbsHbie Bonpocsl 1 ypoBeHb

1. Kakoll psan Ha3biBaeTcsi mepuogoM? Kakoe YHCIO MEpUOJOB HMEET
nepuoanyeckas Ttabmuna? 2. Kakoil ¢u3andeckuil CMBICT HMEET TMOPSAKOBBIN
HOMEpP XMMHYECKOrO 3JEMEHTa M HOMEpP IEepHoJa C TOYKU 3PEHUS] CTPOECHUS
atoma?



3. Kak M3MeHS0TCS CBOKMCTBA XMMUYECKUX 3JIEMEHTOB B IPYIIIAX IJIaBHBIX
NOATPYIIIAX U B Ilepuoaax?

4. Yto oOBEOUHSET XUMHUYECKHE DJIEMEHThI, BXOJSIIME B OJHY TpyIILy?
Kakoe uuncio rpyrmm uMeer nepuoanyeckas tadiauma?

2 ypOBEHb
1. 3anummTe COBpeMEHHYI0 (POPMYJIUPOBKY MEPHUOIUUECKOTO 3aKOHA.

2. Kakoe cTtpoeHue aToma MMEIOT XHMHUYECKHE AJIEMEHTHI HEMETaUIbl U
METaJLIbI?

3. OOBsicHUTE, TOYEMY C POCTOM 3apsja siapa aroMa B MEpUOAAX PacTyT
HEMETaJINYECKUE CBOICTBA JIEMEHTOB, & METANINYECKUE YMEHBIIAIOTCS?

4. OObsacuute, kakon »iaemMeHT Na wmmn K o6namaer OOJBIIMNMH
METAINYECKUMH CBOUCTBAMU?

3 ypoBEHb

1. Kakoit xumMudeckuil 3ieMeHT o0jaaaeT OOJIbIIUMHU HEMETAITTHYECKUMU
CBOICTBaMU cepa WK XJIOop, cepa Wi kuciopoa? OTBeT chopMyIupynTe ¢ TOUKH
3pEHHs CTPOCHHMS aTOMa U IEPUOMYECKOTO 3aKOHA.

2. 3anMiuTe 3JEeKTPOHHBIE (OPMYJIBl CTPOEHUS aTOMOB C MOPSAKOBBIM
HomepoMm 17 m 20. Kakme cBOMCTBa MNpOSBISIIOT 3TU 3neMeHTh? KakoBa mnx

BAJIEHTHOCTH?

Cdopmynupyiite BBIBOJ IO padoTe.

Tema npakTuueckoit padorbl Ne 3 Tema 2.1. Tunbl XUMUYECKUX PEAKIUN
00beM 4acoB__ 4 4

OP: O1-015
JAP: I1-117
Metoanueckue ykazaHusi 1o X0y BbIIIOJTHEHUsSI padoThl

O01mme pekoMeHIAUNT



ITo Bcem BompocaM, CBA3aHHBIM C H3YyYEHUEM JUCLUIUIMHBI (BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy), KOHCYJIBTUPOBAThCS C npenoaasareneM. CobonaTh
TEXHUKY 0€30MaCHOCTH.

3aganue

Bapuanr 1

1. BHMMAaTEIbHO paCCMOTPETh M OMUCATH OMBITHI, KOTOPBIE JEMOHCTPUPYIOTCS Ha
BUJIEO:

1) https://www.youtube.com/watch?v=uoA __29009s

2) https://www.youtube.com/watch?v=1t3GaPKHG6JE

3) https://www.youtube.com/watch?v=UXETUZ8cFLI
2. 3aHecTH pe3yJibTaThl B TAOJIUILY

3. Caenaiite BbIBOJ, OTBETUB Ha Bompoc: [Io kakum mpu3HaKaM MOKHO CyAUTh
O MPOTEKAHUU BBIIIECONUCAHHBIX XUMUYECKUX PEAKIUNA?

HazBanue HaGmaronenuns YpaBHEHHE XUMHUECKOU Tun peakuuun
omnbITa (mpu3HaKu peakiuu
peaKLnn)

CdopmynupyiiTe BEIBOJ MO paboTe.

Bapuanr 2

«THITbI XUMHUYECKHUX PEAKIIU U UX ITPU3HAKN»

eau ypoka:

1. TloBTOpUTH M 3aKPENUTH 3HAHUS MO TeME « TUMbl XUMHUYECKUX PEAKIIUI» 10
COCTaBY MCXOJIHBIX BEILIECTB U MPOIYKTOB PEAKIUU.

2. Hayuuth yuanmxcst onpeaensTh TUIIbl XUMUUYECKUX PEaKluii: COeMHEHUS,
pa3iiokKeHUs, 3aMeIEeHUs], OOMEHa.

3. Pa3BuBaTh yMeHHE y4aIuxcsi B HAMCAHUN YPABHEHUN XUMUYECKUX
peakiuii, paccCTaHOBKE KOA()PUIMEHTOB U ONPEEICHUN TUTIOB XUMUYECKHUX
peaKIui.

4. ®opMHpPOBATH NPAKTUUECKUE YMEHUS MPOBOJUTH SKCIIEPUMEHT.

BocnuteiBaTh akKypaTHOCTh, BHUMATEILHOCTD MIPU BHITIOTHEHUU

nabopaTtopHOi paboThI, COOI01ast MpaBUiIa TEXHUKH 0€30TTaCHOCTH.

6. PeakTuBBI M 000pYy10BaHHE

o


https://www.youtube.com/watch?v=uoA__29o09s
https://www.youtube.com/watch?v=1t3GaPKH6jE
https://www.youtube.com/watch?v=UXETUZ8cFLI

1. pa3gaTouyHBIN IUIAKTUUECKHUI MaTepuall: MHCTPYKTHUBHBIC KAPTOUKU IS
BBITIOJIHEHUS JTA00PAaTOPHOUN pabOTHI;

MYJIBTHMEHOIIPOCKTOP;

TIPE3CHTAITHS;

pOOUPKY;

pacTBOpLI:: Cylb(ar Menu, THAPOKCU HaTpusl, peHoadTaaenH, XJIOpUIbI,
cynbdat kobanwTa, cynbdar uunka, Cynbdart xxenesa (3), poJaHu Kaius,
KapOOHAT HATPHs, COJISIHAS KUCIIOTA,

6. CIUPTOBKH;

7. nepxartenu Juisi IpOOUPOK.

bW

1) Bonpocs! mist moBTOpeHus YTO N3ydaeT Xumusi?

1. Yrto Takoe XMMUYECKHE MPEBPAIICHUS WIH XUMUYECKUE PEaKIIUn?
2. KakoBbl mpu3HaKU XUMUYECKUX PEAKITUHN?

2) OnpenesieHre NPU3HAKA PeaKkUM M0 U300paxkeHnol openue ceeun.
(ITpu3HaK XUMUYECKOH PEaKINH: 6bi0eieHUe Menid U ceema)

1. Peakiust Mexay pacTBOPOM XJIOPUJIA KATBLIKS U PACTBOPOM IICIIOYH.
(ITpu3Hak XUMUYECKON PEAKIUH: 8blnadeHue 6el1020 0CaA0KdA.)

2. JleficTBHE MHIUKATOPOB HA PACTBOPHI KUCIOTHI, Iesioun u Bojsl. ([Ipu3nak
XUMHYCCKON PEaKIMH: U3MEHEeHUEe OKPACKU UHOUKAMOPA.)

3. Peakmus Mexay pacTBOpPOM MepMaHTaHaTa KaJIHs ¥ paCTBOPOM XJIOpHUAA
xpoma (II). (ITpu3HaK XUMHUYIECKOU PEAKIIUU: 8bINAOEHUE 3€/IeH020 0CAOKA.)

4, Peaknus Mexay pacTBopoM xjopuaa xxenesa (I111) u pactBopom mienoun.
(ITpu3HaK XUMUYECKOMN pEeaKIUu: bindaoerue Oypo2o ocaoka.)

5. T'openue cranpHOM TpoBOosIOKHU B kuciopoae. (IIpusnak xummdeckoun
PCaKIMU: ebl0eieHUe Menia u ceemad.)

3) Bonpocs! 1J11 NOBTOPEHUS:

1. KakoBbI ycioBusi, HEOOXOAMMBIE /IS OCYIIECTBICHUS XUMUYECKON
peakiuu? (Cnaii npe3eHTanum)

(a) ConpukocHoBeHue BemiecT; 0) [lepemerninBanme BEIIECTB; B)
Omnpenenennas Temreparypa.)

Uro Takoe xumuueckoe ypaBHenue? (Cnaii npe3eHTaumn)

Kakue peakium Ha3bpIBAIOTCS PEAKIIUSIMU COCTMHEHUS?

Kakue peakium Ha3bIBAIOTCS PEAKIUSIMU Pa3I0KEeHUS?

Kakue peakiiuy Ha3pIBatOTCS peaKLUAMU 3aMEIEHUs ?

Kakwue peakiinu Ha3pIBarOTCS peakuusiMu oomena?

ook wn

3aganme 1. B npobupky nomectute 1 M pactBopa rugpokcuaa Hatpusit NaOH, a
3aTeM J00aBbTE HECKOJIBKO Kanenb (peHondranenna. Uro Bel Habmonaere?



[IpuseiiTe o KaruisiM CEpHYIO KUCIOTY. Kakum BHEIITHUM NPU3HAKOM
COMNPOBOKJIAETCS 3Ta XUMHYECKas peakus?

3apanue 2. B nBe npoOupku HaieiTe mo 1M1 consiHoM KUCIIOThI. B epByto
npoOupKy 100aBbTE IpaHyly LUKMHKA Zn, BO BTOPYIO Kycouek meau Cu. UTo Bb
HaOmonaere? Kakue BHelIHUE TPU3HAKU COMPOBOXKIAIOT TAHHBIHN OIBIT?

3aganme 3. B npobupky momectute 1 M pactBopa cyibdara nunka ZnSOs, a
3aTeM 100aBbTE HECKOIBKO Karesb runpokcuaa Hatpus NaOH. Uto BbI
HaOmonaere? KakuM BHEIIHUM PU3HAKOM COMPOBOXKIAETCS 3Ta XUMUYECKAS
peakuus’?

3ananue 4. Mcnons3yiite npoOupky u3 omnbita 3. K mogyuyeHHOMY BEIIECTBY
(KaKoe 3TO BEIIECTBO?) MPUIICUTE COJISIHYIO KUCIOTY. UTo Bl HabmomaeTe? Kakum
BHEITHUM TTPU3HAKOM COIMPOBOKIACTCS 3Ta XUMUYECKAS pEaKIIHs?

3aganme 5. B nBe nmpoOupku HanelTe mo 1M kapbonarta HaTpust Na,COg, a 3aTem
B IIEPBYIO IPOOHUPKY 100aBbTE HECKOIBKO Kameiab coystHou kucioTel HCI, a Bo
BTOPYIO - HECKOJIBKO Karelb JJI000ro XjJopuaa(cMoTpuTe y Bac B Habope). UTo BbI
HaOmomaere? Kakumu BHEIITHIMY MPU3HAKOMH COTIPOBOKIAFOTCS TH
XUMHUYECKUE PEAKIUN?

3aganue 6. B npoOupky nmomecture 1 M pactBopa cynbdara sxenesa Fex(SOs)3, a
3aTeM J100aBbTE HECKOJIbKO Kamelb poaanua kamuss KSCN. Urto BbI Habmogaete?
KakuM BHEIIHUM MPU3HAKOM COTPOBOXKIACTCS 3Ta XMMUYCCKAs peaKIusi?

3aganme 7. K 1 mu pactBopa cymnbdara kobansta (II) CoSO4 m1o6aBuTh
KOHIICHTpHUPOBaHHKIN pacTBop menour NaOH no oOpazoBanus ocaaka
ruapokcuaa kobansta (II). K ocanky npunuth mo KamisiM pacTBOP COJITHOM
KUCIOTHL. YTo Bl HaOm0aeTe? KakuM BHEITHUM PU3HAKOM COIIPOBOXKAAETCS
3Ta XUMUYECKAS] PEAKLIHS?

3aganue 8. [lomectute B mpoOupKy HEMHOTO OKcuaa Maruus MgO u npuneiTe K
HEMY COJISTHYIO KUCIOTY. . UTo BBl HaOmogaeTe? Kakum BHEIIHUM MPU3HAKOM
CONPOBOKJIAETCS 3Ta XUMHUYECKas peaKuus?

3apanme 9. Haneiite B mpoOupky 1min cynbdara meau CuSOs u 100aBbTE K HEMY
ruapokcna Hatpust NaOH. ITonydeHHBIN 0caok HarpenTe Ha CiupToBKE. UTO BbI
HaOmonaere? KakumMu BHEIIHUMU MTPU3HAKOMHU COMIPOBOKAAIOTCS ITH
XUMUYECKUE PEAKIIUU?

OdopmuTre 1aHHbIE 3aJaHUS B BH/IE Ta0JIMIbI:

3agaHue Yro Yro YpaBHeHue Tun [Tpusnak | BeiBog
Ne nenanu? | HaOmoganu? | peakuuu peakuuu | peakuuu




BriBon:

Tema npakTuueckoii padotrsl Ne 4 Tema 2.2. JTaboparopHas padota “Turnbl
XMMHMYECKUX peaklnii’6 DIeKTpoInTHYECKas IUCCOLMALNS U MOHHBII OOMEH
o0bem yacoB___ 4u

OP: 01-015, 024-031
JIP: JU1-717, J11

MeToanueckne YKa3aHusd 110 X004y BbINNOJHCHUSA paﬁoTbl

OO0mue pekoMeHIaUN
[To Bcem BompocaM, CBSI3aHHBIM C H3yUYEHHUEM TUCITUTUTMHBI (BKITFOYAS
CaMOCTOSITEJIbHYIO pabO0Ty), KOHCYJBTUPOBATHCS ¢ TipenoAaBareneM. CobnoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH IIPH paboTe ¢ KUCIOTaMu U 1ienodamu! B
clly4ae MornajaHus Ha KOXy — IPOMOM BOAOM!)

Heab: N03HAKOMUTHCSA € YCIOBUAMHU MPOTEKAHUS PEAKIMii HOHHOTO OOMEHa,
HAy4YUTHCS 3aIIMChIBATh YPABHEHUS ITUX PEAKLIHM.

PeakTuBBI 1 000py10BaHUE

® pa3IaTOYHBIN JUAAKTUYECKUN MaTepHUall: HHCTPYKTUBHbIE KAPTOUKH JJIs
BBITIOJTHEHUS TA00OPATOPHOU PabOTHI;

MYJIbTUMEIUOIIPOCKTOP;

MIPE3EHTAITHS;

npoOUpKH;

pacTBOPHI:: CyIb(}AT MeIU, THAPOKCU HATPUs, (DEHOIPTATCHH, XJIOPHUIHI,
cynbdat kobanbTa, cynbdar nuaka, Cynbdar xenesa (3), pogaHu Kamus,
KapOOHAT HATPHs, COJITHAS KUCIIOTa,

® CIIMPTOBKHU

e JlepxKaTeu sl HPOOUPOK

Peakuuu Me.uwy UOHAMU HA3BIBAIOT , a
YPaBHCHUSA TaKHUX peaKuHﬁ -

Ikcnepumenm Nel. Ikcnepumenm Ne3.
B nyctyto npoOupky HanuTh 0koJio 1 B npo6upky Haneiite 1 mu xjmopuaa
MJI pacTBOpa KapOoHaTa Kalus u Oapus 1 100aBbTE K HEMY TAKOE JKE

MPWINTH K HEMY TaKOE K€ KOJIMYECTBO KOJIMYECTBO Cyib(dara HATPHS.
COJISTHOUW KHCJIOTEI. Januiunre CBOM HAOIOAEHUS B




-Yro Habmroganu? 3anuiinuTe CBOU
HaOII0/ICHUS B TAOJIHILY.

Ta0IuUILy.

Ikcnepumenm Ne2,

B npoOupky Haneiire 1 mi pactBopa
TUAPOKCUA HATPUs, 0OABbTE K
pactBopy 1 kamtto deHondTaaerna u
0KOJIO 1 MJI pacTBOpa COJISTHOM
KHUCJIOTHI.

-3anuInTe CBOU HAaOIIOAECHUS B
Ta0IuUILy.

Ikcnepumenm Ned.,

B npobupky Haneiite 1 Ma HUTparta
KaJis U 700aBbTE€ K HEMY HECKOJIBKO
kanens NaOH. 3annmmre cBon
HaOII0/ICHUS B TAOJIHILY.

Homep Habaronenus YpaBHeHus peakuuii B BriBoasbl
JIKCIIEPUMEHTA MOJIEKYJISIPHOM U HMOHHOM
BHJIE
AJaropurm

COCTABJICHUSI HOHHOTO0 YPAaBHEHUS] peaKIuu

ITpumep




1. 3anucats MONEKYJIAPHOE YPABHEHUE

peaKiuu.

2. C noMOoUIbIO TaOIHIIBI PACTBOPUMOCTH

OIIpCACINTD

PacTBOPUMOCTD KaKJI0I'0 BEILIECTBA.
3. CocTaBUTH MOJHOE MOHHOE YpPaBHEHHUE

4. Haiitu OJHWHAKOBLIC MOHBI U COKPATHUTH UX

CJICBA U CIIpaBa

5. OcraBuvecs HOHBI BBIITACATH B COKPALIEHHOE
MOHHOE YpaBHEHUE.

Na,COs3 + 2HCI =
2NaCl+H2,0+CO,

P P P

2Na* +
COs* +

2H* + 2CI = 2Na* + 2ClI+
H,O+CO2

2Na* + COz* + 2H* + 2CI- =
2Na* + 2ClI+ H,0+CO,

CO32' + 2H*= H,O+CO;

Ilpasuna:

1. TIpocTeie BemiecTBa, OKCUIBI, a TAKXKE HEPACTBOPUMBIE KUCIIOThI, OCHOBaHUS
Y COJIM HE AMCCOLUUPYIOT.

2. ns peakiuu 6epyT pacTBOPHI BEIIECTB, MOATOMY JaKe MalOpPaCTBOPUMBIE
BEII[ECTBA HAXOJIATCA B paCTBOPaxX B BHUJI€ HOHOB.

3. Eciu manopacTBoprMOe BEIIECTBO 00pa3yeTcs B pe3yibTaTe Peakiliu , TO
IIPH 3alIHCH MOHHOTO YPaBHEHHMSI €r0 CYMTAIOT HEPACTBOPUMBIM.

4. CyMma 3JIeKTPUYECKUX 3apsiIOB HOHOB B JICBOM YaCTH ypaBHEHUS JIOHKHA
OBITH paBHA CYyMME DJIEKTPUYECKUX 3apsI0B MOHOB B MPABON YaCTH.

JlomamHee 3aianue. TBopueckue 3a1aud. §

1. KapGonat
KaJIbIIUSI BXOJUT B
COCTaB 3yOHBIX
nact. Ero rotoBar
XUMHUYECKUM
B3aUMOJICICTBUEM
KapOoHaTa HaTpuUs
U KaKou-1100
PacTBOPUMOM COJIH
KaJIbIIUS.
Hanummre
YpPaBHEHUE 3TOMN
peaxKuuu B
MOJIEKYJISIPHOM,
IIOJJHOM HOHHOM U

2. Monun cepebpa
UCITIOJIB3YIOT JIJIs1
YHUUYTOXEHUS TPaJOBBIX
obnakoB. Menkue
KPUCTaJUIbI 3TOU COJIH,
nomnajas B 00JaKo, CIyKat
LEHTpaMH KPUCTAJUTU3AINU
BOJIbI, © BMECTO KPYITHBIX
rpajJviH Ha 3€MJIIO BbITIAJIAeT
MeJIKasi CHeXHasl Kpyra WK
noxxnab. Hannmure
MOJIEKYJISIPHOE, ITOJTHOE
MOHHOE U COKPAIIEHHOE
MOHHOE YpaBHEHUS peaKuu
MOJIYYCHHs HOIua cepedpa

3. Ans yJy4iieHus: BHEIIHETO
BHJIA )KEMUYKUH UX
MIOMEIIAIOT B PACTBOP
KUCJIOTHI. BepxHnuit
MOTYCKHEBIINN WIIH
MOLapanaHHbIi CIIOU
pacTBOPSIETCS, U OTKPBIBAETCSA
CBCKHM, OJICCTSIIUMN CIIOM.
[Ipennoxure KUCTOTY I
OCYIIIECTBIICHUS 3TOTO
nporiecca. 3anuimTe
YPaBHEHUE XUMUYECKON
PEaKIHNU B MOJICKYJISIPHOM,
IIOJITHOM HOHHOM U
COKpAILICHHOM HOHHOM BHJIE,




COKpAIIICHHOM
WOHHOM BHJIC.

COJIEN.

B3aMMO/ICVICTBUEM JBYX

3Has, 4To KemMuyr Ha 86%
COCTOUT U3 KapOoHaTa
KaJTBITHS.

2. B monekynspHOM ypaBHEHHE —paccTaBbTe K03 duiineHTsl. CocTaBbTE MOTHBIC
Y COKpAIICHHbIC HOHHBIE YPABHEHUS PEAKINU. Y KQKUTE IPUUUHY TPOTEKAHUSA

KKJIOU peaKkIuu

Bapmuanr 1, 11, 21

1.
KCI+AgNOs—K
NO3z+AgCl

2.
NaOH+FeCl,—F
e(OH)+NaCl

3.
KoCO3+HNO3—
KNO3+H20+CO>

4.
Ca(OH)2+H,S04
—CaSO04+H:20

5.
HCI+Na;SOs—N
aCl+H2S0q4

Bapuanr 2, 12, 22

1.
NaOH+HNOs—Na
NO3+H.0

2. KOH+Fe(NO3)2
—Fe(OH),+KNO3

3.
Na,COs+HCl—Na
Cl+H.0+CO>

4.
Ba(OH)z+HNO;—
Ba(NOz3),+H.0

5. NaOH+KCl—K
OH+NacCl

BapwmanT 9, 19

1.
H.SO4+BaCl,—B
aSO4+HCI

2.
KOH+AICIs—Al(
OH)3+KCl

3.
Na>SOs3+HCIl—Na
Cl+H20+S0,

4,
Ca(OH),+HNO3z—
Ca(NOz)2+H20

5. HCI+Na;SOs—
NaCl+H2SO4

Bapuanr 6, 16, 26

1. KOH+HNO3;—N
aNO3+H,0

2. KOH+AI(NO3)3
—Al(OH)3+KNO3

3.
K2COs+HCIl—NaC
[+H>.0+CO>

4,
Ca(OH)2+HNOs—
Ca(NOs3)2+H20

5. NaOH+KCl—-K
OH+NaCl

Bapwuanr 3, 13, 23

1. KCI+Pb(NOs3)2
—KNO3+PbCl;

2.
NaOH-+CuCl,—C
u(OH)z+NaCl

3.
KoCO3+HCl—KC
I+H>.0+CO,

4,
NaOH+H,SOs—
Na,SO4+H20

5.
HCI+K,S0,—KC

Bapwuanrt 4, 14, 24

1.
KOH+H2S0,—K>
SO4+H20

2.
KOH+Zn(NO3z),—
Zn(OH)2+NaNOs

3.
NaSOs3+HCl—Na
Cl+H20+S0,

4,
KOH+HNO3;—KN
O3+H20

S.

BapwmanT 10, 20

1.
KOH+H,S0,—K>
SO4+H20

2.
KOH+Fe(NO3)s—
Fe(OH)3+KNOs

3.
K2CO3+HNO3—N
aNO3+H,O0+CO2

4.
Ba(OH);+HNOz—
Ba(NOz3).+H.0

5. NaOH+KCl—K

Bapwmant 8, 18

1.
NaOH+H,SOs—N
a2S04+H20

2.
KOH+Cu(NOs)—
Cu(OH)2+NaNO3

3.
K>SO3+HCI—KCl
+H,0+S03

4,
NaOH+HNOs;—K
NO3+H20

S.




I+H2SO4 KOH+NaCl—NaO | OH KOH+NaCl—NaO
H+KClI H+KCI

Bapuanrt 5, 15, 25 | Bapuant 7, 17

1. 1.

Na>SOs+BaCl,— | CuCl+Pb(NO3)2—

BaSO4+NaCl Cu(NOz)2+PbCl2

2. 2.

NaOH+AIClz—A | NaOH+ZnCl,—Zn

I(OH)s+NaCl (OH)2+NaCl

3. 3.

K2SO3+HNO3— | CaCOs+HCl—CaC

KNO3+H20+S0; | I+H20+CO,

4, 4,

Ca(OH)2+H2S0s4 | KOH+H2S04— K>

—CaS0O4+H20 SO4+H20

5. 5.

HCI+Na,SOs—N | HCI+K>S04,—KCl

aCl+H2S04 +H2SO0q4

PE®JIEKCUBHAS KAPTA

Ipoxoskure gppasy....

1. llenp, nocraBiaeHHAs B HaYaJle ypoKa, ObliIa MHOIO IOCTUTHYTa/HE COBCEM/
HE JIOCTUTHYTa

Ha ypoke MHE ObLTO HHTEPECHO, IOTOMY YTO. ...
Ha ypoke MHe 0oJbIie BCEro 3alIOMHUIIOC. ..
Mens yauBuiIo TO, 4TO...

Ha ypoxe s He oueHb pazoOparcs. ..

A o

XoTenoch Obl yTOUHUTD Y YUUTENS. ...
7. 3HaHUs, NOJyYEHHBIEC HA YPOKE, S MOTY UCIIOJIb30BATh B...

BriBo:

Tema npakTnueckoit padorsl Ne 5 Tema 3.1. Knaccudukanus, HoMeHKIaTypa u
CTPOEHHE HEOPTAaHUYECKUX BEILIECTB



o0beM yacoB___ 4y
OP: O1-031

JIP: J11-7110

MeToauyeckue yKa3aHusl 10 XOAY BbINIOJIHEHHUsI padoThI

O01mme pekoMmeHIALUT
[To Bcem BompocaM, CBA3aHHBIM C U3YyUYEHUEM JUCIUTUIMHBI (BKIIIOYAS
CaMOCTOSATENBHYI0 PaboTy), KOHCYJIBTHPOBATHCA € MpenoaaBaresieM. CoOItoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH MpU paboTe ¢ KUCIOTaMHu U 1enoyamu! B
cJIyvae MomnajaHusi Ha KOXy — MpoMo# Bojoit!)

Heab: mo3HakOMUThCA €  Kilaccu(ukanuend, HOMEHKIATypOH U CTPOCHUEM
HEOPTraHUYECKUX BEILIECTB

3ananue:

1.
CaO, NaOH, CO2, H2S03, CaCl2, FeCl3, Zn(OH)2, N205, Al203,
Ca(OH)2, N20, FeO, SO3, Na2S04, ZnO, CaCO3, Mn207, CuO, KOH,
CO, Fe(OH)3

A) BeimummTe oKcuabl U KiIacCu(pUUUPYUTe UX, 3aII0JHUB TaOIUILy:

Okcuapl

Kucnorusre OcHOBHBIE AmMdoTepHbie
CO2 CaOo Al203

N205 FeO

SO3 Zn0O

N20 CuO

CO

Mn207

b) Hanummure ux HazBaHus U CTPYKTYpHBIE (POPMYJIbI, ONPEICIUTE CTETICHU
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OKHCJICHHUA.

Ha3zBanus CrtpykrypHbie popmynbsl  CTEeHH OKUCICHUS

Juokcun yriepoaa 0=C=0 +4 -2
(YTJICKHCIIBIN Ta3) CO2
Oxcun a3ota O=N-O-N=0 +5-2
(Nl N205
00
Oxkcun cepsl 0=S=0 +6 -3 SO3
|
O
Oxkcup azora (I) N-O-N +1-2
N20
Monooxkcu yriepoaa C=0 +2 -2
CO
Oxkcup mapranua (VII) 00 +7 -2
il Mn207
O=Mn-O-Mn=0
1]
00
Oxcu KanbLus Ca=0 +2 -2



(HeraieHasi U3BECTb) CaO

Oxkcup xeneza(1Il) Fe=0 +2 -2
(MHHEpAJ BIOCTHT) FeO
Okcup uHKa Zn=0 +2 -2
ZnO
Oxkcua meau(1l) Cu=0 +2 -2
CuO
OKcuj aTFOMHHHS O=AI-O-AI=0 +3 -2
Al203

2. Hanumure peakiuy NoJIy4eHnst OKCUIOB U3 MPOCTHIX BEUIECTB, U3 CIOKHBIX
BEIIECTB MyTeM pa3yioxkeHus (coliel, HEpaCcTBOPUMBIX OCHOBaHUH,
KHCJIOPOJICOIEPKALUX KUCIIOT)

N3 npocThIX:

S+02 =502

2Ca+02=2Ca0
Pazioxenue comnen:

Na2C0O3=Na20+C0O2

4FeSO4=2Fe203+4S502+02
HepactBopuMbIE OCHOBaHUSA:

2CuOH=Cu20+H20

2AgOH=Ag20+H20

KucinoTsr:

H2Si03=H20+Si02



H2S03=H20+S02

3. Jansl BemectBa: LiOH , NO , A1203, Zn(OH)2, CaO , SiO2, CrO , NaOH ,
Mn207, Fe(OH)2, Cr203, MnO, P205, Ca(OH)2, CO, AI(OH)3, BeO, Mg(OH)2,
K20, ZnO, KOH, CrO3

A) Pacnipenenure xumuieckue (GoOpMyJibl JAHHBIX BEIIECTB B TAOIUILY:

OcunoBH Kucmotn Amdotepn Heconeobpaszyro  Illenou HepactBopum

on BIM OKCHUJ BIM OKCH]I IIUN OKCHUJ b 0€ OCHOBAHHE
OKCHJT
CaO Mn207 Al203 NO LiOH Al(OH)3
CrO MnO Cr203 NaOH Mg(OH)2
BeO P205 CO Fe(OH) Zn(OH)2
K20 CrO3 Zn0O 2
Si02 Ca(OH
)2
KOH

4. [TpuBeuTe PEAKIMH MTOJTYICHHS CIICTYIONIMX OCHOBAHUN:
1) I'mapokcua Kamust

K20 + H20 = KOH

2) T'uapokcu KabIus

CaO + H20 = Ca(OH)2

3) I'mnpoxcun xenesa (111)

Fe203 + H20 = Fe(OH)3

5. Mansl BemectBa: LIOH, Mn207, CaO, Na3P0O4, H2S, MnO, Fe(OH)3, Cr203,
HI , HCIO4 ,HBr, CaCl2, Na20, HCI , H2S04 , HNO3 , HMnO4 , Ca(OH)2,
Si02, H2S03, Zn(OH)2, H3PO4, HF, HNO2 ,H2C0O3, N20, NaNO3 |H2S ,

H2SiO3
A) Pacnipenenure ¢popMyIibl KHCIIOT B TAOJIHILY:

Kucnotsl

beckucnoponusl Kucnopoa- OnHoocHOBHBI J[ByXOCHOBHBI TpexOCHOBHBI



H2S

HI

HBr

HCI

HF

coJieprKaIu

€

HCIO4
H2S04
HNO3
HMnO4
H2S03
H3PO4
HNO2
H2CO3
H2SiO3

HCIO4

HNO?2

HMnO4

HNQO3

HI

HBr

HCI

HF

H2S H3PO4

H2S04

H2Si03

H2CO3

H2S03

H2S

b) Hanumure Ha3BaHUs KUCIOT, UX CTPYKTYpPHBbIE (DOPMYJIbI, CTEIIEHU OKUCIEHUS

aTOMOB.

HazBanug xucinot

CepoBoaopon

HNonoBogopoanas

BbpomMoBoopoiHast

CrpykrypHbie hopmysbl  CTeneHU OKUCIICHUS

H

S

H-1

H

Br

H

aTOMOB

+1-2

H2S

+1-1

HI

+1-1

HBr


https://topuch.com/studentka-gruppi-zretb-11-otanazarova-zilola-domashnyaya-kontr/index.html

ConsHas

I1aBuKOBas

XJ1opHas

Cepnas

A3oTHas

MapraHnmoBas

H-ClI

H-F

+1-1

HCI

+1-1

HF

+1+47-2

HCIO4

+1+6-2

H2S04

+1+5-2

HNO3

+147-2



Cepnucras

OptodochopHas

A3zoTucrasa

YronpHag

H-0-5=0

OH-P-OH

OH-C-OH

HMnO4

+1+4-2

H2S03

+1+5-2

H3PO4

+1+5-2

HNO?2

+1+4-2

H2CO3



MeTokpeMHueBast HO-Si-OH +1+5-2
| H2Si03

@)

B). Hanummure Ha3BaHUs KUCIOTHBIX OCTAaTKOB.
S-cynbbun

I-uomun

Br-6pomun
Cl-xmmopun

F- ¢Topun

ClO4- nepxnopar
SO4-cynbdar
NO3-auTpar
MnO4-niepmaHranar
SO3- cynbdur

POA4- optodocdar
NO2- nutpur
CO3-kapboHar
SiO3- meTocuanKaT

). [IpuBeauTe BO3MOXKHBIE (DOPMYJITBI COOTBETCTBYIOIIUX COJCH.

Na2, KI, KBr, NaCl, NaF, NaClO4, CuSO4, KNO3, KMnO4, Ag2S03, Ca(P04)2,
NaNO2, CaCO3, CaSiO3.

6. Hannivre peakuyu nojiy4eHusi KUCIOT U3 MPOCTHIX BEMIECTB, MyTEM
B3aMMOJICHCTBUS OKCHUJIOB C BOJIOM.



SO3 + H20 = H2S04
CO2 + H20 = H2CO3
P205 +3H20 = 2H3PO4
N205+H20 =2HNO3

Mn207 + H20 = 2HMnO4

7. dansl BemecTBa: NaCl, KNO3, FeCl3, Li2SO4, KHSO4, BaOHCI, CaSO3,
Al2S3, NaH2PO4, CuCI2
A) Pacrnipenenure (opmyJibl BEIIECTB B TAOJIUILY:

Comnu

Cpennue Kucasie OcCHOBHEIE

NaCl KHSO4 BaOHCI
KNO3 NaH2PO4

FeCl3

Li2SO4

CaS03

Al2S3

CuCI2

b) Hanumure Ha3zBanue coseil, COCTaBbTE CTPYKTYpHbIE (OPMYJIbl, ONPECITUTE
CTETNIEHU OKUCJICHHSI aTOMOB.

Ha3Banue conu CrpykrypHble popmyibl  CTeneHu OKUCIEHUs
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XJ10pu1 HaTpUs

Hwutpar xanus

Xnopu xenesa (111)

Cynbdar nurus

Cynbhua amroMuHusS

Xnopua meau (II)

aTOMOB

Na-Cl +1-1
NaCl
O +1+5-7
+-+// KNO3
KO-N
\ -
O
Cl —Fe —ClI +3-1
| FeClI3
Cl
+ - +1+6-2
LiOO Li2S0O4
\//
S
+-/\\
LiOO
S=Al-S -Al=S +3-2
Al2S3
CI-Cu-ClI +2-1



CuCI2

IMunpocynedar kanus - +1+1+6-2
HOO KHSO4
\//
S
-1\
KOO

I'mapodocdar naTpus H-O +1+1+5-2
\ NaH2PO4
Na-O-P=0
/
H-O

I'unpoxcoxnopun 6apust +2-2 +1-1

BaOHCI

8. CocraBpTe XUMHUECKHE (DOPMYITBI COJICH 1O MX HA3BAHUSM:
FeClI2 - xmopun xene3sa (II),

KHS - runpocynbdun xamus,

K2S - cynbdun xanms,

K2S03 - cyabsdur kanus,

K2S04 - cynbdar kanus,



FePO4 - optodocdar xenesa (III),
Mg(NO3)2 - autpat Maraus,
Na2CO3 - kapOboHaT HaTpHsl.

BriBo:

Tema npakTnueckoir padorbl Ne 6 Tema 3.2. OU3NKO-XMMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECCTB

o0beM yacoB___ 44
OP: O1-031

JIP: JT1-1110

MeTOI[I/I‘IeCKI/Ie YKa3aHnus 1o XoAy BBINNOJTHCHUSA paﬁoTLI

O01mme pekoMmeHIAUT
[To Bcem Bompocam, CBSI3aHHBIM C U3YUYEHUEM JAUCITUILINHBI (BKIIIOYAs
CaMOCTOSATENBHYIO PaboTy), KOHCYJIBTHPOBATHCA € MpenoaanaresieM. CoOItoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH MPU paboTe ¢ KUCIO0TaMH U 1enoyamu! B
cllydae MornajaHus Ha KOXy — IPOMOM BOOM!)

Heab:  HayuuTbhcs pelICHUIO NPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX
3aJlaHdid Ha CBOMCTBAa, COCTaB, MOJy4YeHHE U O€30MacHOE UCIOJIb30BAaHUE
BOKHEUIITUX HEOPTraHUYECKUX BEHIECTB B OBITYy U MPAKTUYECKON NESITEIbHOCTH
YeJI0BeKa

1. MPOU3BOACTBO U ITPO®ECCHUHA

1. Boiuucnenusn no xumuueckum popmynam

1. BpluncianTe MaccoBbIE OTHOIICHHS 3JIEMEHTOB B MeaHoMm Onecke (CuzS),
KOTOPBIM HMCHOJIB3YIOT JJIsl TPOU3BOJICTBA CEPBI.

2. TexHW4ecknid XJOPUA MarHus, TNPUMEHIEMBI B CTPOUTEIHHOM e,
nookeH coaepkath He MeHee 47,5 r MgCl,. Ckoinbko aTOMOB XJiopa
COJICPKUTCS B ITOM KOJIMYECTBE COJIH?

3. Masspsl nepe moOeIKOM WIM OKPACKOW YJIaJsIOT prKaBble MITHA HA CTEHAaX
U MOTOJIKE «TPABSHKOI» - BOJHBIM PACTBOPOM MEIHOIO KYNOpOCa, KOTOPBIi
roroBat pactBopeHueM CuSO4-5H20 B ropsiueit Boje u3 pacuera 70 r aToro



BemecTBa Ha 1 1 Boawl. Onpeenure NporeHTHYI0 KOHIIEHTPAIHIO Cyib(ara
menu (IT) B TakoM pacTBope.

AcOecT — BOJIOKHUCTBIM OTHEYMOpPHBIM MaTepuai. B crpouTenbHOM Jere
UCIIOJB3YeTCs sl u3rotoBieHus mudepa. s 3Toro acoecT npeccyroT mnoJ
JABJICHUEM Cc LIEMEHTHBIM pacTBOpPOM. dopmyia acbecta

3MgO @ 2H.0 @ 2Si0.. Paccunraiite MaccoBbIe OIH MarHHS M KPEMHHS B
coctaBe acbecra.

Cynbdut Hatpus B Bume pactBopa (12kr Ha 100 TUTpOB) UCTIONIB3YETCS IS
pacTBopeHust kpacurenei. OnpeaenuTe MacCoBYIO OO CyabduTa HaTpus B
pacTtBope?

OnpenenuTh KOHIIEHTPALMIO PacTBOpa OCIMIBLHONW HM3BECTH HCIOJB3YEeMOM
pH O0TOENKE TKaHen, ecinu 0epyT 0,8 Kr n3BecTy Ha 1 TUTpP BOJBI.

B cocraBe ra3oBoil (a3bl 30HBI 1yru yriaekucislid ra3 CO2 NpucCyTCTBYET B
3HAUYUTENIPHBIX KOJWYECTBaX. BBIYKMCIUTH MacCcy YIrJEKUCIOro rasa
KOJIMYECTBOM BEILIECTBA 5 MOJIb.

Onpenenute Maccy 67,2 11 CEpHHCTOrO Tra3a, KOTOPBIM IMOJY4YalT B
MIPOMBIIIUIEHHOCTHU TIPU 00KUTE MUPUTA.

Huxpom — 310 cruiaB HUKeENA ¢ XpoMoM, comepxanuil 80% nukens u 20%
xpoma. Hwuxpom uUCHONB3yIOT I8  HU3TOTOBIEHUS  DJIEKTPUYECKUX
HarpeBaTeNbHBIX MPUOOPOB. Beruucnure, ckonbko Hukens coaepxkut 500 r
HUXpoma?

10./ln1 cMardeHusT PE3WHBI NPUMEHSIOT 25%-HBIM pacTBOp TIJIMIEPHHA.
Omnpenenute Maccy TUIHMIIEpHHA, HEOOXOAMMYIO IS moJiydeHus 125 kr
TaKoTo pacTBOpa.

I1. Botuucnenus no XxumuuecKum ypasHeHuIM ¢ UCNOIb308AHUEM MACCHL,
Koiuuecmea eeuiecmed, 00véma

Okcua [MHKA, TPUMEHSEMBIM [JI1 M3TOTOBJICHUS IIMHKOBBIX Oeiui,
MIOJIy4alOT C)KUTMAaHMEM MapoB LHMHKAa B Kuciopoxae. Paccuuraite pacxon
[IMHKA B TpaMMax M KUCIOpOJia B JUTpax Hjs moiydeHus 10 T MMHKOBBIX
oenun ZnO.
B oanekTpoTeXHUKE NOpH TpaBiA€HUU 32,5 T LMHKA COJITHOM KHCIOTON
BhIIENsieTCs ra3. Onpeaenure ero oobem (H.y.).
AmromuHueBbld cruiaB An-7 coaepxkut 5% wmenu. CrutaB maccoir 60 T
o0paboTanu U30BITKOM COJISTHOM KUCIOTHI. CKOJIBKO JIMTPOB BOJIOPOJA MPHU
HTOM BBIJEIHIOCH (H.Y.)?
[Ipu TepMuUTHON CBapke *eje3a UCMONb3YIT antoMUHUI. CKOJIBKO OKCcHaa
xenes3a (III) momkHO TpopearnpoBaTh ¢ ATFOMUHUEM, YTOOBI 00pPa30BaAIOCh
280 r xenesa.

AJIOMUHUNA TIOJTYYalOT 3JEKTPOIN30M OOKCUTOBOM pyabl. Paccuuraiite,
CKOJIbKO aJIFOMMHMSI MOXHO TMOJIYYUTh U3 PYIbl, coAepKauieil 8 Kr okcuaa
AITFOMUHUSL.



6. Turan B MIPOMBIILIEHHOCTH MOJIY4YaloT MarHuUTEpMHUYECKUM
ciocooom: TiCls + 2Mg — Ti + 2MgCl,.. CkoiibKO Marius HEOOX0UMO
B35ITh, YTOOBI MOMYUUTh 9,6 KT TUTAHA?

7. Ilpu BbIMEYKE U3ACIMN W3 TECTa MHUTHBEBYIO COAY «racsiT» YKCYCOM.
Paccunraitite, kakas wmacca 9%-HOTO pacTBOpa YKCYCHOW KHMCIJIOTBI
MOTPeOyeTC sl IS «ralleHus» MUTheBOM cobl Maccoi 10 T.

8. Ilpu aBTOTeHHOW CBapKe METAJJIOB HCIIOIB3YeTCS TEIUIOTa OT CropaHus
aneTwieHa B kuciopojae. Kakoil o0ObeM KuCIOpoAa pacxoayercs Ha
cxuranue 500 1 aneTuaeHa npyu aBTOreHHou cBapke (H.y.)?

9. B nmpOMBINIUNIEHHOCTH MPU CIUPTOBOM OposkeHUH 360 KI IrIFOKO3bI MOTYYatoT
MUIIEBOM 3TUIOBBIN ciupT. PaccuuTaiite Maccy oOpasyroierocst mpoayKTa.

10. TepmoxumMudecKoe YpaBHEHHE PA3IIOKECHHS KapOuia KaabIlus BOIOM:

CaC; + 2H20 —CzH> + Ca(OH). +475 xJlx
B pesynbTaTe peakuuu moiaydyaercs ra3 aleTHJIeH, KOTOPbIA HCHOIb3yeTCs
npu cBapke MeTauioB. CKOJIBKO TEIUIOTHI BBIJCIUTCS IMPU PA3I0KEHUU
KapOuaa kanbius maccoit 10 r?
II1. Botuucnenue maccoeoii (00vemMHoil) 001U 8b1X00a RPOOYKMA PeAKUUU 6
% om meopemuuecku 603mM0IHCHO20

1. OnoBo — MeTal, MPUMEHIEMBIM JJICKTPUKAMH JJIs MasHuSA. Burawmciure,
CKOJILKO 0JI0BA MOJKHO ITOJIYYHTh U3 OJOBSIHHOTO KamHs SNO2 maccoit 1350 T
MpA BOCCTAaHOBJICHWU €r0 yriieM, eciau Bbixod cocTaBiseT 80% oT
TEOPETHYECKOTO?

2. BeruuciauTe Maccy HeETameHOW W3BECTH, MOJTYYEHHOW M3 2 T W3BECTHSKA,
€CJIM BBIXOJ] M3BeCTH cocTaBisieT 90% OT TEOpPETUYECKOTO.

3. Jlns nonydeHus kapOuaa KaubLus B 2JIeKTporeub npu Temmeparype 2000°C
3arpy3win 1120 Kr HerameHOW W3BECTH W KOKca. BplumcinTe, CKOJIBKO
KWJIorpaMM KapOujia KajbIlds IMOJYyYeHO, €CIIM BBIXOJ cocTaBisieT 86% oOT
TEOPETUYECKOTO?

4. B 0Opou3BOACTBE Aa30THOM KHUCJIOTBI HAa KaXKIyH0 TOHHY KHCIIOTHI
pacxoayercs 0,29 tonH ammmaka. KakoBa maccoBas mons (B %) BbIxoja
a30THOM KHUCJIOTHI OT TEOPETUUYECKH BO3ZMOKHOIO?

5. BpruncnuTe mMaccy amOMUHHUS, KOTOPYIO MOXXHO MOJYYHUTh U3 1 T pyJsl €
MaccoBOM Joned okcupa amomMuHus  90%, ecim  BBIXOA MPOJIYKTa
cocTaBisgeT 96% OT TEOPETUYECKHU BO3ZMOKHOTO.

6. IIpu BoCCTaHOBJICHUU YTIEM KEIE30pYAHOTO KOHIIeHTpaTa maccoit 800 T,
coaepxkamero 90% okcuma keneza (III), momydweno 500 T uyyryHa c
cogepkanuem 97% xeneza. PaccuumrailiTe BbIXOH xenea B % OT
TEOPETUYECKH BO3MOMKHOTO.

7. U3 rumnca B CTPOUTENILHOM JIej€ MOJIy4aroT ajnedacTp, WM MOJYBOAHBIN
rurnc. JJist 3Toro rurc nojBepraioT HarpeBaHUIO:

2(CaS04 -2H20) — 2(CaS0s - H20) + 2H,0



Brruucnure, ckoiapko anebacTpa MOXKHO MONy4YuTh u3 172 T rurca, eciu
MPaKTUYECKU BBIXOJT anebactpa cocrasisieT 95%?

[Ipu snexTposnn3e pacTBopa cylibdaTa IMHKA Ha KAaTOJle BBIAETUIOCH 13 T
Metaia. Kakoit ra3 m B kakoM 0ObeMe BBIACIUTCS Ha aHOMAE, €CIIU €ro
BBIXOJ cocTaBisaeT 60%.

B npoMBINIIIEHHOCTH alKaHbl TOJYy4al0T KPEKHMHIOM BBICOKOMOJIEKYJISIPHBIX
VIJIEBOJOPO/IOB, a B Jaboparopuu peakiueil Bropua. Ckonbko TpamMm
METaJUTMYECKOT0 HATPUSI ¥ XJIOPIPOIaHa HEOOX0uMO i oydeHus 344 r
reKcaHa Mpy BbIXOJie poayKkTa peakuuu 90%.

10.B BHHOJENNHM HCHOIB3YETCS CIUPTOBOE OpoXKeHue TIoKO3bl. CKOIBKO

sTaHona (B T') MOJYYUTCS, €CIM Ha peakuuio 3arpayeHo 360 r IIOKO3bI, a
BBIXOJI MPOAYKTa cocTaBiaeT 80%.

1V. Bviuucnenue maccwot (00véma) npodykma peakyuu no u3zeecmHomy
UCXOOHOMY 6euiecmay, eciu OaHbl NPUMeCU

Heramenas u3Becth momydaercsa npu npokanuBaHuu u3ecTHska CaCOs.
PaccuuraiiTe, CKOJIBKO HErameHOW HW3BECTH MOXHO nonyduth u3 100 T
M3BECTHSKA, coaepxaiiero 12% npumeceil.

B nomeHHOM mpOU3BOJCTBE KEJI€30 BOCCTAaHABIMBAIOT KOKCOM. Onpenenure
Maccy 4MCTOro xeine3a, eciiv B 300 kr pynasl coaepxkurcs 15% npumeceil.
[[lesouHbIE METAJUTBI MOJIYYAIOT SJEKTPOJIU30M paciuiaBa coiieid. CKoJIbKO
rpaMM HaTpUsi W JHUTPOB XJOpa MOJy4dydTcs npu daekrponusze 2340 r
pacruiaBa xjopuaa Hatpusl, coaepxaniero 10% npumeceil.

IIpy nonydyeHUHM CEpHOM KHUCIOTHI, IOJYYECHHBIM HAa IIEPBOM  CTaaAUMU
CEPHUCTBIN ra3, OUYHUILAIOT OT MPUMECEN U Jaliee OKUCIAIOT JI0 OKCUAA CEPBI
(VD). Ckonpko nutpoB okcuma cepbl (VI) momyuuTcs, ecnim B peakiuio
BeTynuiio 261 r nuputa, conepxaiero 8% npumecei.

CKOIBKO TOHH AaJlOMHHHS ToayduTcs u3 2 T wmimHOo3eMa (Al203),
coaeprxkarero 20% mpumMecei.

CKOJIbKO JTUTPOB alleTWIeHa (H.Y.) BBIAEIUTCS MPU JICUCTBUU BOJBI HA | KI
TEXHHUYECKOTO Kapouaa Kanblys, coaepsxkariero 20% mpumMecei.

Peakuiusi OKHMCIICHUSI alleTUJIEHA KUCIOPOJOM HCIOJIB3YETCS B aBTOI€HHOM
cBapke. CKOJIBKO JIUTPOB KHUCJIOpOJa TMOTpeOyeTcs, eciau aleTHICH
MOJTy4aroT U3 Kapouma kaiabius maccoit 20 T, a MaccoBas JI0Js IpUMecei B
KkapOune cocrapisieT 13%?

B 1OpOMBIIIIEHHOCTH TJIOKO3Y TMOJYYalOT THAPOIU30M IOJUCAaXapUI0B.
CKOJIBKO KI' TJIFOKO3bl TONy4yuTcs mpu rugposnze 500 Kr 1esmironossl,
coaepxkaien 40% npumeceil.

B NOpOMBIIUIEHHOCTH alIbJIETU/Ibl MOJYy4arOT OKHUCIECHHEM YIJIEBOAOPOIOB
KUCJIOpOAOM Bo3ayxa. CKoJIbKO TpamM (opMainbleruja MOIy4YuTcs Mpu
okucieHuu S50 TUTPOB MeTaHa, coaepxkaiiero 5% npumecei.

10.FJ’II/IHepI/IH MIOJIYy4arOT OMBUICHHUCM PACTUTCIIBHBIX H KHMBOTHBIX KHPOB B

MpUCYTCTBUM IIENOUN. Kakoe KOIMYecTBO IIIMIEpUHA MOXKHO MOIYYUTh IIPU



ruaponusze 222.5 r OpupoJHOro kKupa (Tpucreapara), coaepxkamero 2%
MIPUMECH.

V. Bb1600 monexkynapnoit ghopmynvt eeuwecmea

Onpenenure GoOpMyIy BeEIIECTBA, NPUMEHSIEMOIO JJIsd O0e3KHUpHBAHHUS
METaJVIOB B FaJIbBAHUYECKOM II€Xe, €CIIU OHO coAepkuT 42% nHatpus, 18,9%
docdopa, 39,8% kuciaopona.

Onpenenute MOJEKYISpHYIO (OpMyIy BeEIIECTBA, MPUMEHSIEMOTO B
n1abopaToOpur HEKOTOPBIX MPEANpUITUid, coaepxkamero 37,7% natpus, 23%
kpemHuus u 39,3% kucnopona.

B mpoMBIIUIEHHOCTH JaHHOE BEMIECTBO CHHTE3UPYIOT U3 MPOCTHIX
BEIICCTB. YCTAaHOBUTE WCTUHHYIO (OpMyTy COCIUHEHUS, €CIu TIpHu
cxkuranuu 3,4 r ero 0bUI0 MOTy4YeHo 2,8 T a30Ta U 5,4 T BOJIBI.

JIist mostyueHusl aneTusieHa UCIOJIb3YIOT YIJIEPOIHOE COSMHEHHUE KaJIbIIHs,
KoTopoe coaepxkut 37,5% yrnepoaa. Onpenenure MOJEKYIIpHYIO GopMyty
ATOTO BEIIIECTRA.

B kadecTBe TOprouero raza mnpu CBapKe M PE3Ke METaUIOB MPUMEHSIOT
npupoaHbld ra3, coctosimuii oT 80 mo 93% wu3 BemiecTBa, B KOTOPOM
MaccoBas JoJis yriepojia coctaBisier 75%, Bomgopona — 25%. IlnoTHOCTH
MapoB 3TOro0 ra3a IO BOJOpOAy paBHa §. Omnpenenure MOJEKYJISIPHYIO
hopMyTy 3TOTO BEIIECTBA.

B kauecTBe TroprouuMx Ta30B IMpU CBApKe U PE3KE METaIoB, KpOMeE
aleTuieHa, NPUMEHSIOT JApyrue rasel. BriBegute ¢opmyly BeliecTsa,
UCIIOJIB3YEMOT0 B CBapKe, MaccoBas 1oJist (B %) yriepoaa B kotopoM 82%, a
Bojiopoaa — 18%. I1moTHOCTH mapoB 1o BOJOPOAY paBHa 22.

. AHaHACOBYIO ACCEHIIMIO TMOJy4aroT u3 a(upa, coepKaniero 0JHOOCHOBHYO
KapOOHOBYIO KHCJIOTY, Ha HeuTpanmm3auuto 0,37 T kotopoir Tpebdyercs 10r
2%-nHoro pacTBOpa ruapokcuaa Harpus. Onpenenute Gopmyiry KapOOHOBOM
KHCIIOTHI.

[Ipu cropanuu 3,9 T OAHOTO W3 MPOIYKTOB, MOJTydaeMbIX (PPaKIMOHHOU
neperonkor HedTH, oobpaszyercs 13,2 r okcuaa yraepoaa (IV) u 2,7 r Bogsl.
OTHOcHUTENbHAS TJIOTHOCTH IMapOB BEIIECTBA IO BOJOPOAY paBHa 39.
Haiiqute MonekynsipHyro ¢GopMyITy BEecTBa.

BemectBo, HeoOXoaumoe B TPOU3BOACTBE cmuprta, cojaepxkut 40%
yraeponaa, 6,67% Bonoponaa, 53,33% xuciaopoaa. IIm0THOCTE €ro mo reavro
paBHa 45. Halinute MoJeKyIsipHYI0 (OopMyITy BEIIECTBA.

10.Ha TUAPUPOBAHUE 16,8 r aJIKEHa,

MOJIYYEHHOTO KPEKMHIOM He(TeNnpoayKToB,  3arparuiu 6,72 1 (H.y.)
Bojopona. Ompenenure  MOJEKYJSIpHYIO — (HOpMylLy  HEIpeneiabHOro
YTIEBOIOPOAA.

VI. 3a0anus u ynpasxicnenusn



1. Tlpu Tpo30BBIX pa3psgax B arMmocdepe, a TakKe NpH TeMmIeparype
AIIEKTPUUECKOM JyTH, a30T BO3JyXa OKHUCISETCS C OO0pa3oBaHHMEM OKCHIA
aszora (1), KoTopBIi, TPHUCOCTUHSST ATOMBI KUCIIOPOAa, IPBPAIIACTCS B OKCHU/T
azora (IV). Hanumure ypaBHEHHS 3TUX pEaKIUH.

2. Tlouemy cepebpo UCIONB3yeTCS IS HW3TOTOBJICHHWS KOHTAaKTOB B
MHOTOYMCIICHHBIX aBTOMATHYECKUX YCTPOUCTBAX, KOCMHUUYECKUX paKeTax u
MOJABOIHBIX JIOAKAX?

3. Iloyuemy MMEHHO U3 AJIIOMUHUS U3TOTaBIMBAIOT Kabenu u nposojaa? Kakoi
METaJIJT ATIOMUHUN WIM MeJb YKOHOMHUYECKH BBITOJIHEE HCIOJB30BaTh IS
M3TOTOBJIEHUS IPOBOJIOB?

4. MarHuTHble MaTepuaibl, COJAEpKAIMe METAI, MOCTOSHHO «paboTalT» B
TEJIEBU30pax, B pAJAUONPUEMHHUKAX, B OBJIEKTPOMOTOpPaX, BO MHOTHX
npudopax pajMOTEXHUKU U DIIEKTPOTEXHHKU. Kpome TOro, 3TOT 3JIE€MEHT
BXOJUT B COCTaB KpOBM uesioBeka. O kakoM Mertaiie uaet peus? [louemy B
MIPUPOJIE TOT METAJI HE BCTPEYAETCS B UUCTOM BUE?

5. Ha xakux cBOWMCTBaX OCHOBaHO IMPUMEHEHHE B AJIEKTPOTEXHUKE BOJIb(pama
JUIS1 IPOM3BOJICTBA HUTEW HAKAJIMBAHUA B JaMIiax?

6. HazoBwute XUMUYECKUE AIIEMEHTHI, KOTOpBIC MPUMEHSIOT B

PaaUO3JIEKTPOHUKE B KAYECTBE MOTYITPOBOJHUKOB.

[Ipenyoxure, Kak MOKHO HCIIOJIB30BaTh ajledacTp AJId Hy K] YeJIOBEKa.

8. OObpsicHUTE, HA KaKOM CBOWMCTBE TalllCHOH M3BECTH OCHOBAHO €€
MCIIOJIb30BaHUE KaK CBA3YIOIIErO Marepuaa?

9. B crpouTensHOM Jieie U3BECTHO, YTO ajgedacTp M raiieHas u3BecTh 00J1agaet
CBOMCTBOM «CXBaThIBAaThbCs» TOJ JelcTBHEeM okcuaa yriepoxga (IV).
OOBbsicHUTE, B UeM CYIIHOCTb 3TOTO Mpoiiecca’?

10.TTouemy msist OBICTPOTO BBHICHIXaHMSI U3BECTH B MOMEIIEHNE BHOCST KapOBHU
C pacKaJ€HHBIMHU YTIISIMU?

11.TTouemy pacTBOp MEIHOTO KYyMOpoca, MPUMEHSIEMBIA NIl 00pabOTKU CTEH
nepes moOeaKon, Hellb3s XPAaHUTh B KEJIE3HOM WJIM OIMHKOBAHHOM Bejpe?
OTBET MOJATBEPIUTE COOTBETCTBYIOIIUMH YPABHEHUSAMU PEAKIIUM.

12.Ka3enHOBBIA KJI€H B MOPOIIKE, TMOCTYMAIOMUNA B TOPTOBYIO CETh, KpOME
OpraHUYeCKOTO BEIIECTBA Ka3eMHA COJIEPKUT TUIPOKCU] KaIbIUs, KapOOHAT
Hatpusi, cynabpatr meau (II) m ¢ropun narpus. Hanummure mnonHsle u
COKpaIlleHHbIE MOHHBIC YPAaBHEHUSI PEaKIUi, KOTOPbIE MPOUCXOMISIT MEKIY
BXOJSIIMMHU B KJIEW MUHEpaAJIbHBIMU BEIIECTBAMH MPH PACTBOPEHUU €r0 B
BOJIE.

13.Kakue cnocoObl 3aluThl OT P>KaBICHUS MPUMEHSIOT ISl BOJIOMPOBOIHBIX U
KaHAJIM3AIMOHHBIX TPYO, OTONMUTEIBHBIX PAAHATOPOB?

14.]lns  npuaaHuss AHTUKOPPO3UIHBIX CBOMCTB  CETYATO-AJTFOMHUHUEBBIM
METAJUTMYECKUM KOHCTPYKITUSM K BSDKYIIMM MaTepuaiaMm ao0aBisior 1-2%
pacTtBop kKapOoHaTa Kanus (rotamia). IIpyn momMomm Kakux peakiuii MO>KHO
ONPEAETUTDH MPUCYTCTBUE ITOM COJM B BSXKYLIEM MaTepuralie?

15.B kakux 1ucTepHAX MOXHO TE€PEBO3UTh A30THYK KHUCIOTYy U
KOHIICHTPUPOBaHHYIO cepHYyI0? OTBET MOATBEPIUTE YPABHEHUSIMU PEAKIIUIA.

~



16.13 ykCcycHO#M KHCIOTHI M M30aMUJIOBOTO CIIUPTA MOJIYYAIOT CIIOXKHBINA ddup,
obOnamaronuii 3amaxom rpym. CocTaBbT€ YpPaBHEHHUE IMOIYUYEHHUS STOTO
a(upa U NpejIoKUTE ero NPaKTUIECKOE UCIIOIb30BaHUE.

17.1ToueMy pacTuTelbHbIE Macjia TJaBHBIM 00pa3oM HCHOJIB3YIOTCS st
MIPUTOTOBJICHUS XOJOAHBIX 3aKyCOK (CaJaToOB, BUHETPETOB, OBOITHOMN UKPHI)?

18. 1511 oGxapuBaHusi pelObI IPUMEHSIOT MOJCOJHEYHOE WM OJMBKOBOE Macio.
[Touemy aJist 3TOM 11€TM HE UCTIONIB3YIOT TBEP/IbIE YKUBOTHBIE YKUPHI?

19.1IpuurHa MPOTOPKIOCTH CIIMBOYHOTO Macja - MOSBJICHHE B HEM CBOOOIHOM
MaclIsiHOM M JAPYrUX HU3KOMOJICKYJISIPHBIX KHUCIOT. [l ycTpaHeHus
MPOTOPKIIOCTH MAacJi0 MPOMBIBAIOT PACTBOPOM NUTHEBOUW coabl. CocTaBbTe
yYpaBHEHUE TMPOUCXONAIIECH MTPU 3TOM pPEAKIUU U OOBIACHUTE TNPUUUHY
YCTpaHEHHUs TOPbKOTrO BKYyCa.

20.Kax nmokazaTh, YTO B COCTaB€ pACTUTEIBLHOTO Macia COAEpIKaTCs
HETpeeIbHbIE KUCIOTHI?

21.1Tpn HeOMaronpusATHBIX YCIOBUAX XPAHECHHsS )KHPOB U HATUYUHU B HUX XOTS
OBI CIIEJIOB BOJIbI, B )KMUPAX MPOUCXOSIT TITyOOKHUE U3MEHEHUS, B TOM YUCIIE U
ruaponus. [loueMy mpu ruapoIu3e KUpa MoBHIIIAETCS €r0 KUCIOTHOCT?

22.Ilpu Bapke kucened u3 (PPyKTOB MPOUCXOAUT KHUCIOTHBIM THUAPOIN3
KkpaxMaiia. CocTaBbTE YpaBHEHHE 3TOU PEaKIUu.

23.Caxap - mpeKpacHO€ CpPeACTBO JJii OBICTPOTrO BOCCTAHOBJICHHUS CHI. YK€
yepes3 rojyaca rnocjae npuéMa B MUILY HAYMHAETCS MOCTYIUIEHHE B KPOBH
MPOAYKTOB THUIpoJin3a caxapa. JlaiiTe XUMHUYECKO€ Ha3BaHHME caxapa.
CocTtaBbTe ypaBHEHHE TMIPOJIN3a U HA30BUTE MPOAYKThI PEAKIUU.

24.B npou3BOJCTBE MHBA U CIUPTA, a TAKXKE B XJIEOOTICUEHUH MCTIOIb3YETCS
oco0oe CBOMCTBO yrieBoaoB. Kakoe 310 cBoiicTBO? COCTaBbTE ypaBHCHHE
MPOUCXOASAIIECH PEAKIINU.

25.ConeHue OrypIoB W KBaIllCHWE KamyCThl HEBO3MOXKHO 0O€3 3TOro BHJIA
Opoxenusi. HazoBuTe ero, coctaBbT€ YpaBHEHUE MPOUCXOMSIICH peakivu.
JlaliTe Ha3BaHHWE MTPOAYKTAM PEaKIIUU.

26.ITouemy BapeHbe ciallle caxapa, XOTs U BapUTCS Ha caxape?

27.IToueMy POUCXOAUT TMOJHATHE TECTA MPU AOOABICHUN APOXIKEH?

28.JInms 4ero mpu pecTaBpalluM CTapblX KapTHUH TPUMEHSIETCS TMEPEKUCH
BOJIopoaa?

29.Ha kakux CBOHCTBaX JKHUPOB OCHOBAHO TIPOM3BOJICTBO MailoHE3a U
MaprapuHa? CocTaBbTe ypaBHEHHE MPOUCXOASAIIEH PEAKIINH.

30.B deMm cOCTOMT HEIOCTATOK KapOWIHOTrO crocoba MOoJydeHHUs aleTusieHa?
CocraBpTe  ypaBHEHHS  NPOUCXOJAIIMX  PEAKIUHA  MPOMBIILIEHHOTO
MOJTyYEHHUS allETUIICHA U3 U3BECTHSIKA, YISl U BOJIBI.

2. DKOJIOT'US U CEJBbCKOE X031 CTBO
1. Botuucnenusa no xumuueckum gopmynam

1. Yro 3arps3Hser BO3Ayx Oompine: | rpamMM caXud WIM OJIUH TpamMMm
yriekucioro raza? OTBeT NOATBEPAUTE pacuEéTamu.



2. Takue BUIBI pbIO, Kak GOpenb U Xapuyc, OYeHb YYBCTBUTEIBHBI K YUCTOTE
Bozbl. Eciim B 1 11 mpuponHoii Boasl cogepxkutces Beero 3-10° Mons cepHoit
KHUCJIOTHI (KOTOpasi MOXET MOMACTh B PEKU C MPOMBIIUICHHBIMU CTOKAMU WJIU
3a CYET KUCIOTHBIX JIOXKIEH), TO MaJIbKU 3TUX pbIO morubarot. Berauciaure
Maccy CEepHOM KHCIOTBI B | 1 BOJBI, KOTOpas NpeACTaBiAeT cOOOH
CMEPTEJIbHYIO 103y JIs1 MaJIbKOB (DOpesu U xapuyca.

3. 1 mOogKOpMKHM KOMHATHBIX pacTeHHil mnpumensercss 2%-Hblil pacTBOp
HaTpueBoi cenuTpbl. CKOJIBKO TpaMM yAOOpEHUsS HYXKHO B3ATh IS
MIPUTOTOBIICHUSI OJHOTO BeJIpa pacTBopa maccoi 10 Kr.

4. Jlns oGe33apakvBaHUsl BOJABI B HEe JOOABJISAIOT XJIOp U3 pacyeTra 2 T Ha |
mutp. KakoBa macca xiiopa, HEOOXOIUMOTO [UJIsi XJIOPUPOBAHHS BOIbI
o6bemom 200 1, 9TOOBI ATO HE BBI3BAJIO OTPABJICHUSA?

5. Jlms pocrta 3e5eHol Macchl paCTeHUI MCHOJB3YIOT CEeNUTpbl. Onpeaenure, B
KaKOM W3 TIEPEUUCIECHHBIX yJAOOpPEHHI MaccoBas IOJsS a30Ta HauOObIIas:
NH4NO3, KNO3, NaNOs.

6. UToOBI MPUTOTOBUTH OOPIOCCKYIO CMECh (TpermapaT MpoTUB (HUTO(TOPHI —
rpruOKOBOTrO 3a00JIEBaHUSI OTOPOJHBIX PACTEHUM), HCIOJIB3YIOT MEIHBIN
kynopoc CuSOys - 5H20. Paccunraiite ynciao aToMOB KHCIOPOJa U BOAOPOA,
KOTOpBIE coziepxkaTcs B 350 r 3TOro BEIIECTBA.

7. HepeBbs s o0e33apakMBaHUs OINPBICKUBAIOT PAacTBOPOM cyib(dara meau
(I1). BpluucnuTe KOHIEHTPALMIO TOJIYYEHHOTO pPacTBOpa, €CIH ISl €ro
MIPUTOTOBJICHUS B3sUIH 15 KT cosv v 285 11 BOJBI.

8. Jns 00pbOBI co CBEKJIOBUYHBIM JIOJITOHOCUKOM MPOBOJIST
ONPBICKMBAHUE BCX0J10B 4%-HBIM PaCTBOPOM XJIOpHIa Oapusl.
Ckonbko moTpedyeTrcs 3TOro BellecTBa JJis MPUrotoBieHus 70 Kr JaHHOTO
pactBopa?

9. Ins OGopbOBI C MYYHHCTOW POCOW KPBDKOBHUKA TpUMEHSIOT 0,8%-HBbIii
pactBop cojabl. OmpeaenuTe Maccy COAbl W BOJIbI, HEOOXOAUMYIO IS
NpUrotToBjeHusa 60 Kr Takoro pacTBopa.

10.ITpn momamanuu B BOAY HE(PTh MOKPHIBACT €€ TOHUYAWIIECH IUIEHKOW, YTO
BbI3bIBAET THUOEIb MHOTMX MOPCKHUX OpraHu3MoB. Jlomyctumass HoOpma
3arpsisHeHust Bojabl Hedrenpoaykramu — 0,005 mr/a. Paccuumraiite, kakoi
00BEM BOJIBI 3arpsI3HSETCS €KET0/IHO, €CJIU B OKEaH IorajaaeT 2,5 MIIH. TOHH
He(TEPOTYKTOB.

I1. Bvtuucnenusn no xumuueckum ypasHeHUAM C UCHONb306AHUEM MACCHL,
KoJluuecmea eeuiecmea, 00véma

1. HakormieHue yriekuciaoro raza B atMocepe CTaHOBUTCS OMAacHBIM, TaK Kak
npuBOAUT K mnapHukoBomy 3ddekry. Kakoit o6vem CO: nomagaer B
atMocdepy npu cxxuranuu 100 r monudTuneHa (3to coorsercteyer 100 miT.
HCTIO0JIb30BaHHBIX TTAKETOB)?

2. B NpoOMBINIIEHHOCTH OJAHUM W3 WCTOYHUKOB JUIsl TOJNYYEHHUS CEPHOU
KUCJIOTHI sIBIsieTcsl MuHepasn nupuT. llpu ero o0xkure HaOmomaercs



HanOOJIbIIIEe KOJUYSCTBO BPEIHBIX BHIOPOCOB B aTtMocdepy. Omnpenenure
ooveM SO, mnonyuaromuiics npu oOxure 500 r mmpura (4FeS2+11
02—8S02+2Fe 203).

3. Ilo TexHuke 0€30MAaCHOCTH 3aIPEINaeTCs BEUITMBATh B KAHATHM3AIUIO KUIKUAC
OTXOJbl XMMHYECKOW Jsaboparopuu. OTXO0nbl, COAEpPKAUIUE COISTHYIO
KHCJIOTY HEoOXOAMMO HeHTpanu3oBaTh wienoybto. Onpenenure maccy
NaOH, kotopast notpedyercs Ajisi HeUTpan3aluu OTXOA0B, COJIEpKAITUX S
moib HCI.

4. TlorpebHocTh MOYB B ocdope s BbIpallluBaHUSI 3€PHOBBIX COCTABIISET B
OOJBIIMHCTBE pailoHOB okoyio 50 kr/ra B mepecuere Ha okcua ¢gocdopa(V).
PaccuuTaiite maccol docdarta Kanbius U pactBopa GocPOpHON KUCIOTHI €
MaccoBoil noneit 50% A MONydeHHsT COOTBETCTBYIOIIETO KOJUYECTBA
nBoitHoro cymnepdocdara (nuruapodocdara Kambius).

5. Kak wu3BecTHO yrapHblil ra3 SBIS€TCS OJHOW M3 MPUYUH OTPABJICHUS
yenoBeka. OH SBISETCS OMACHBIM 3arpsi3HUTENIEM aTMOC(HEphI, TAKXKe 3TO
]I, KOTOPBIM 00pa3zyeTcsi Ipy HEMOJIHOM CTOpaHuu yriisl B neun. Onpenenure
00bEM YrapHOTo ra3a, KOTOPbIM MOJYYUTCS TIPU Cropanuu 12 T yris.

6. B rerumiax craBsaT 00YKH ¢ HABO30M, pa3z0aBieHHBIM BooH. [Ipu OpoxeHnu
€ro BBIACISETCA YIIAEKUCHBIM Ta3 3a CYET pasJIoKEHUs] MOYEBUHBI:
(NH2)2CO+H20—2NH3+CO>. IloBeimienne CO2 B BO31yXe aKTUBU3HUPYET
nporiecc (OTOCHUHTE3a, YTO NPUBOAUT K TOBBIIICHUIO YPOXKAHHOCTH.
CKOJIKO JIUTPOB YIJVIEKUCIIOTO Ta3a BBIACIUTCS NPHU PaA3IOKEHUH 3 T
MOYEBUHBI.

7. JInd TOHWXKEHUS KHUCIOTHOCTH IOYB B HEE BHOCAT TalllEeHYI) HU3BECTb.
CKOJIbKO TpaMM TallleHOW MU3BECTH IMOJTYYUTCS MpU J00aBICHUU BOABI K 168
I HEraleHOW U3BECTH.

8. B mpomecce ¢oTocwHTE3a 3€ICHBIC PACTCHHS HAIICH IUIAHETHI €XKEr0JIHO
noromator 200 mapa. T yraekucimoro rasa. Kakas macca kucimopona
BBIJICTIICTCS B aTMOC(epy IIpu dToM?

9. DTWiIeH  SBISIETCS TPHUPOJAHBIM  CTHUMYJISITOPOM  CO3PEBAaHUS  TUIOZOB.
Paccuuraiite, CKOJBKO TrpaMM HaJ0 B3STh JTHJIOBOTO CIHUPTA, YTOOBI
MOJTYYUTh 2,24 11 3TUICHA HE0OXO0IUMOTO JIJIsi CO3PEBaHUs TOMATOB.

10.B nHacrosiee BpeMsi MypaBbHHYIO KHUCIIOTY TMOJIY4YalOT U3 MPUPOIHOTO Tasza
MyTeM KaTaJIUTUYECKOTO OKHUCJIEHHUS, COJIepKalllerocss B HEM MeTaHa.
Boeruncnure o6beM mpupogHOTo rasa (H. y.), HSOOXOAUMOTO JJI MOJTyYeHUS
MypaBbUHOM KHCIIOTBI Maccol 69 T, eciu oObeMHas A0S METaHa B HEM
pasHa 0,95.

I11. Boiuucnenue maccoeoii (00bemHoiIl) 001U 8b1X00a NPOOYKMA PeaKuyuu 6
% om meopemuuecku 603mM0)4HCHO20

1. B pesynbTaTe cropaHusi cepocojep Kalux BEHIecTB oOpa3zoBaioch 448 1
(n.y.) okcupa cepsl (IV). Onpenenure maccy CEpHOW KHUCIOThI, KOTOpas
MOXXET TIOJIYYUTHCSI U BBIMACTh B BUJE KUCIOTHOTO JOXKIISA, €CIU €€ BBIXOT
coctaBisieT 70% OT TEOpETUUECKU BO3MOKHOTO.



2. Ha metannmyprudeckux 3aBojiax JUisl BOCCTAHOBJICHHS METAIOB HCTIOIB3YIOT
KOKC, TIPH TOPEHUU KOTOPOTO 00pasyercs YIJICKUCIBIA Ta3, 3arps3HsIONUN
atMocdepy. HalimuTe momro BbIXOJa YTIEKUCIOTO Ta3a, €ClIA MPU CTOpaHUuHU
72 r kokca Obi1o mosyudeno 123,2 1 CO..

3. B mactosmiee Bpemsi OJHOW M3 BaKHEUIINMX NPOOJIEM MPOMBIILIEHHOTO
MOJYYEeHUs] MHUHEPAIbHBIX  YJIOOpPEHUN  SIBISETCS  TMOJYYEHHE  Tak
Ha3bIBAEMOI'0 «CBA3aHHOro a3oTa». Celuac ee pemaloT MyTeM CHHTE3a
aMMMaKa U3 a3oTa W Bojaopojaa. Kakoir o6bem amMmuaka (IIpU H.Yy.) MOXKHO
MOJIYYUTh B 3TOM IIpoLiecce, eclii 00BEM HUCXOAHOr0 BoAopoaa paseH 150 i,
BBIXOJ aMMuaka cocraBuia 43%7?

4. Xiop, UCTIOIB3YEeMbIN g 00e33apa’kuBaHUsl MUTHEBOM BOJIBI, MOJTYYalOT
anekTponu3zoM 2925 r pacmnaBa xjopuaa Hatpus. OnpenennuTte BBIXOJ
xjopa B % OT TEOPETHMYECKH BO3MOXHOIO, €CIIM B pE3yJIbTaTe pPeaklnu
obpasyercs 150 r raza.

5. Ilpu obGpabotke cepHoit kucioTou pochopura maccoit 620 Kr ObLT MOTyUEH
cynepdocdar maccoit 910 kr, HEOOXOUMBIHN [IJIs1 BhIpallIMBaHUS KapTodes.
Onpenenute MacCoOBYIO JOJIO Bbixoaa cymnepdocdara B % MO OTHOMICHUIO K
TEOPETUYECKOMY.

6. [ns HapamumBaHus 3€J€HOM MAcchl pacTeHUH HEOOXOJAMMO BHECTH B IMOYBY
300 r HUTpaTa aMMOHUS, KOTOPBII ObUI MOJIy4eH MPOIMYCKaHUEM aMMHUaKa
4yepes pacTBOp, cojepKamuil 252 T a30THOM KUCHOThI. ONpenenuTe BhIXO
HUTpaTa aMMOHHS B % MO OTHOIIEHUIO K TEOPETUUECKOMY .

7. CKOJIBKO KTI' TaIllcHOM M3BECTH HEOOXOJUMO B3SITh JJIsI 00pPabOTKH CTBOJIOB
s10JI0Hb, €CNTU TPHU TalleHWW 28 KIr HErameHoW H3BECTH BOJOM, BBIXO]
ruapoKcHaa Kanbiiusg coctaBuil 90% OT TEOpEeTUYECKH BO3MOXKHOIO

8. Ilpu TepMudecKkoM pa3lIoKEHUHW MPUPOJTHOTO Taza o00pa3oBaiach caxa
3arps3Hsonias armocepy ropoma. Beraumcnmre Maccy caxku, KoTopas
oOpasyeTcss TpHW pas3loKeHHWH 32 Kr MeTaHa, €CIU BBIXOJ TMPOAYKTa
coctasisieT 75%.

9. PaccunraiiTe Maccy KyKypy3HBIX 3€p€H, KOTOPBIE Ha/I0 B3STh JJIS TOTYUCHUS
criupta maccou 110,4 xr, ecau Bbixoa cnupra coctasisieT 80%. MaccoBas
JI0JIs1 Kpaxmasa B KyKypy3HbIX 3epHax coctasisier 70%.

10.U3 kaprtodens, BbIpalieHHOTO Ha mojsix TapaHoBckoro paioHa, ObLIO
nonydyeHo 178,2 kr kpaxmana. PaccuuTailTe Maccy TIJIIOKO3bl, KOTOPYIO
MOXHO CHHTE3MpPOBATh M3 3TOM MAcChl Kpaxmalyia, €CId BbIXOJl MPOAYyKTa
peakiuu paBeH 50%.

1V. Bviuucnenue maccot (00véma) npoodykma peaxuuu no u3zeeCmHoMmy
UCXOOHOMY 6euyecmey, eciu OaHbl npUMecu

1. Tlpu cxuranuu 20 r MUHKOBONM OOMaHKHU (Cynbduaa IMUHKA), COAepKalei
3% Heropro4ux mpumecei, o0pa3zoBajcs 3arpsi3HAIONIMN aTMochepy ropoja
cepHHCTHIN Ta3. OnpenenuTe 00bEM BBIICIUBIIIETOCS rasa.

2. B cTouHBIX BO/aX XUMUKO-(hapMalleBTUUECKOro KoMOMHaTa ObLT 0OHApYKEeH
xsopun pryta HgClz, maccoit 697 r, conepxanuit 22% npumeceid. [ns ero



OUYUCTKHU B KauecTBe ocaguTens HCII0JIb30BaJIH cynbhun
HaATpHSL. OrnpenenuTe Maccy BBINABIIETO OCAKA.

3. CepoBomopoa - STOBUTHINA T'a3, BRI3BIBAIOIINI TOJTOBOKPYKEHUE, TONTHOTY U
pPBOTY, a MpU BABIXaHUH B OOJBIIOM KOJHUYECTBE - IMOPAXKEHUE MBIIIIIbI
cepJilia ¥ CyAOpOTrH, BIUIOTh 10 CMEPTENbHOr0 ucxoaa. CKOJIbKO IpaMM Cepbl
MOKHO TIOJIYyYUTh TpU Cxurannu 60 T cepoBOAOpOJa, COAECPKAIIETO
10% mnpumeceit?

4. B npupojie MOCTOSHHO MPOUCXOJIUT KPYTrOBOPOT OMOTEHHBIX AJIEMEHTOB U
BEILECTB: yriepoja, BoAOpoAa, Kuciaopoaa, ¢ocdopa, azora u np. Kakoit
o0beM BOJBI (H.y.) TOJYYUTCS, €CIM B PEAKIMH Yy4acTBYET BOJIOPO
obbeMoM 5,6 11, conepxkamuii 5% npumeceii?

5. Ilog ™momnonple MIOAOBBIE JAEPEBbs HEOOXOJUMO BHOCHTH AMMOHHUUHYIO
cenutpy. Omnpenenure Maccy cyiabdara aMMOHUS, €CIIH JUTsl PEAKINK  B3sITH
50 1 ammuaka, coaepkaiero 5% npumecen.

6. CkomibKo KWJIOTpamMM W3BECTHSIKA, COJIepIKalIlEero 15%
npuMeceil, morpedyercst sl HeUTpaIu3aluu KUCIOTHOCTU MOYBbBI, €CJIU B
pe3yJIbTaTe ero pasIoKEeHHUs B ouBe oopasyercs 112 Kr okcuaa KaibIys?

7. Jlng oCBOOOXIECHUS 3€PHOXPAHWIMIL OT BPEAMTENICH 3epHA HCIOJIb3YETCs
cepHUcThI ra3. CkoibKO MOTpeldyeTcs cxeub cepbl, conepxanied 3%
npuMecei, 4ToObl MOyYUTh 44,8 71 CEepHUCTOrO rasa.

8. B crparochepe na BbicoTe 20-30 kM Haxoautca cioi o30Ha Og,
3alUMIIAoOMUid  3eMIII0  OT MOUIHOTO  YJIbTPaduOJIETOBOIO  U3JIyYCHUS
Connma. Ecnu 661 He "030HOBBIN dKpaH" aTMocdepbl, TO (POTOHBI OONBIION
DHEPTUU JIOCTUTIN Obl TOBEPXHOCTH 3EMJIM U YHUYTOXKWIM Ha HEW Bce
xuBoe. CKOJNBKO TpaMM aTOMapHOro Kuciopoaa oOpasyercss Mpu
paznoxxkenuu 200 r o30Ha, comepxaiiero 2% npumeceil.

9. OmHMM W3 WCTOYHUKOB 3arpsi3HEHUS aTMOC(PEPHOTO BO3MyXa SBISIOTCS
MPOAYKThI, OOpa3yroluecss MpU CropaHUU OpUpogHOoro rasza. CkoIbKO
M° KMCJIOpO/ia MoTpedyeTes Ul CKMraHus 1 Kr IpHpoaHOro rasza (MeraHa),
coaepskariero 25% npumeceil.

10.B nmaGopaTOpHBIX CIHUPTOBKAX OJTHIOBBIM CIHPT CropacT C BBIACICHHUEM
CO2u H20. Bpruncnure 00beM YIJIEKUCIIOrO ra3a, KOTOPbId HAKOMHIICS B
XUMHUYECKOM KaOWHETe MpU TOpEeHUH |5 CHOUPTOBOK, €CIM B KaXIOMH
conepxurcs no 10 r cnimpra, cogepxaiero 10% npumeceid?

V. Bb1600 moneKkynapuoit gpopmynst eeuiecmea

1. ArpoXMMHUYECKHM aHadu3 TOYBBI MOKAa3aJl, YTO IOJ[ 3€PHOBBIC KYJIbTYPhI
nepe;s] MoceBOM HE0OXO0MMO BHOCHTH BEIIECTBO, cojeprkaiiee 38,6% kanus,
13,9% azota, 47,5% xkucnopoga. Omnpenenure XUMUYECKYIO (Hopmyiy
BemecTBa. HazoBute 310 ynobpenue.

2. Haubonpiryro omacHOCTb JJis 4elOBEKa IMPU TMOXape MPEACTaBIISET
BBIJICJIEHUE ra3a, CMepTEIbHas 1032 KOTOPOro B Bo3ayxe cocrasisieT 0,2%.



Onpenenute GopMyiIy 3TOrO ras3a, €Cild MAacCOBBIE JOJIA AJIEMEHTOB B €TO
MOJICKYJIE COCTABJISIOT: yriepoaa - 42,86%, kucnopona - 57,14%.
Hakomnmenune 3Toro raza B arMmocdepe CTaHOBUTCS OIACHBIM, TaK Kak
MPUBOJNT K BHIAJCHUIO KUCIOTHBIX Noxaei. Omnpenenute GOpMyIy 3TOTO
rasa, €clii MacCOBBI€ JIOJIM 3JIEMEHTOB B €r0 MOJIEKYJI€ COCTABJISIOT: CEPHI -
50%, xucnopona - 50%.

JIIss  yMEHBIIEHUST KHUCJIOTHOCTH TIOJ30JUCTBIX IIOYB BHOCST BEIIECTBO,
coaepxamee 40% xanbius, 12% yranepona, 48% kucnopona. Onpenenure
XUMHUYECKYI0 (hOPMYJTy TaHHOTO BEIECTBA U HA30BUTE €TO.

[Ipy oOuMCTKE CTOYHBIX BOJ, COJEpIKAIIUX OPTaHUYECKUE BEIIECTBa,
METOJIOM OpOXKEHMS BBIACIHIICS Ta3 C IJIOTHOCTBIO Mo kuciopoxy 0,5 u
cogepxkamuii  75% yrinepona, 25% Bomopoga M MCIIOJIB3YyEMBIH Ha
BOJOOYMCTHUTENIbHBIX CTAHIUSIX Kak roprodee. Yto 310 3a ra3z? YKakuTe ero
bopmymy.

YcranoBute Gopmyiy BEmIeCTBa, KOTOPOE MOMOTAE€T HACEKOMBIM HaXOIUTh
TEIJIOKPOBHBIX JKMBOTHBIX, €CJIM MAacCOBBIC JOJW DJJIEMEHTOB B HEHU
cocTaBisoT: yriaepoaa — 40,00%, Bogopoaa — 6,67%, kucnopoaa — 53,33%.
B Momekye 3Toit KHCI0THI TpH aToMa yriaeposa.

KitokBa m OpyCHHMKA MOTYT JUIMTEILHOEC BPEMsI XPAHHUTHCS B CBEKEM BHUIE
0e3 caxapa. IToOMy CIIOCOOCTBYET HAJTMYKE B HUX MPEKPACHOTO KOHCEPBAHTA.
YcraHoBUTE MOJICKYISIpPHYIO (OpMyJTy 3TOr0 BEIIECTBA, €CJIM MacCOBBIE
JI0JIA DJIEMEHTOB B HEM COCTaBJISIIOT: yriiepoaa — 68,85%, Bogopoaa — 4,92%,
kuciopoaa — 26,23%. OTHocuTenbHas MIOTHOCTh IO BOJAOPOAY paBHa 61.

B cnese nenbduHa comepkaTcs caxapuCThle BEIIECTBA. YTJIEBOJHO-
OenkoBble CIE3BI CIyX)aT cmaskou. JlenmbpuHbl TUTaYyT, YTOOBI IyuIle
BUJIETh W OBICTpEE IIaBaTh. YCTAaHOBUTE MOJEKYJSPHYIO (QopMyry
BEI[ECTBA, KOTOPOE NpHAaéT Nneab(OUHBHM Cjie3aM CIIaJKhid BKYC, €CIU
MacCOBBIC JIOJH JIEMEHTOB B Hel cocTaBistoT: yriepoaa — 40,0%, Bogopona
—6,6%, xucmopona — 53,4%, a OTHOCUTE/IbHAS MOJICKYJISIpHAs Macca paBHA
180.

W3 BeIIENEHUN KOXKHBIX JKElle3 SIOBUTHIX ka0  FOKHOA(PUKAHIIBI
TOTOBAT SIJbI JJIA CTpeld. B cocTtaB 3TUX SAJ0B BXOAUT OydoTamvH -
UCKITIOUNTEIHLHO TOKCHYHOE OpraHUYECKOE COC/IMHEHUE.
YcraHoBUTE MOJEKYJIAPHYIO (OpPMyTy ATOTO BEIIECTBA, €CIU MacCOBBIE
JIOJIA 3JIEMEHTOB B €r0 MOJIEKYJIE COCTaBIISIOT: yriepoaa - 69,23%, Bogopona
- 7,69%, xucnopona — 23,08%. OTHOcHUTENbHAS MJIOTHOCTh MO KUCIOPOIY
paBHa 13.

10.B coBpeMEHHOM TEIUIMYHOM XO3SMCTBE MCHOJb3YeTCSd Tra3, KOTOPbIN

CrocoOCTBYEeT OBICTPOMY CO3peBaHUIO oOBomeld u (GPYyKTOB. BriBenure
dhopMysy 3TOTO rasa, 3Has, YTO MaccoBasi JOJIs yriepojia B HEM COCTaBJISET
85,7%, Bogopona 14,3%, oTHOCUTENBHAS TIJIOTHOCTH MO a30Ty paBHa 1.

VI. 3a0anus u ynpasricnenus



1.

o o

B HekoTOophIX KOJOALIAX BOJA XOJIOJHAS M MPO3payHas, HO HENpHUSITHAs Ha
BKyC. ECliM OTKpBITBIM COCYJl C 3TOM BOJOW OCTaBUTh B TEIUIOM MECTE Ha
BO3/yxe, TOo uepe3 10 MUHYT B HEell osiBIIsieTCs Oeliasi MyTh U ITy3bIPbKH rasa.
Emé€ uepe3 10 MUHYT MyTh CTAaHET KOPUYHEBATOM M 3aTEM HAYHET BHINAJAATh
ocanok. [Tocie 3Toro BKyc BOJIbl yIy4IIIA€TCA.

o UTo pacTBOpEHO B ONUCAHHOMN BOJIE?
« Kaxkue mporieccsl mpoTeKaroT MOCIe U3BJICUEHUS BOBI U3 KOJIOIA?

o Kakumu peakuusiMu MOXXHO TOATBEPIUTH BalllM MPEANOTO0KEHUS O
coCTaBe BOJBI?

Yrto 03HaYaeT BHIPAKEHUE KKUCIOTHBIC MOXIn»? Kakue ra3pl cCiocoOCTBYIOT
BO3HUKHOBEHUIO «KUCIOTHBIX JOXKACH»?

N3BecTHO, YTO KOHCEpBHBIE OAHKU W3 JIYKEHOW >KECTH (CTalu, MOKPBITON
TOHKUM CJIOEM OJIOBA) MOTYT JIe)KaTb Ha MECTE€ MUKHUKOB U TMOXOJHBIX
CTOSTHOK JnecsaTuieTusiMu. OAHaKo Te ke OaHKM, MPOKaJICHHBIE B KOCTpE
MOCJIE UX MCIIOJB30BaHMS, IPEBPAILAIOTCS B MOPOIIOK PKABUMHBI B TEUEHUE
OJITHOT'O-/IBYX JIET.

o [louemy mykeHas )KeCTh HE pKaBeeT?

o Ilouemy npokaneHHbIe OAHKH OBICTPO PIKABEIOT?

e UTOo HYXHO Jemarb C  MCIOJB30BAHHOM Tapold B  MOXOHE
mocJie ynotpedsieHus e€ coaepKUuMoro?

[Tocne oxoHYAaHMSI TPAKTUYECKOW pabOThl MO XWMHH Balll COCENl BBUIHJ
pacTBOPBl KUCIOT M IIEJOYEW B pakoBUHY. Kak BBl MOCTYyNHUTE B 3TOM
cinyyae?

Boi pazouniu noma pTyTHBIN TepMoMeTp. Kak Bl mocTynurte B 3TOM ciiydae?
Brl — nupektop (aOpuku pe3nHOBBIX UTPYIIEK. Bam mpemayioxkuiau HOBYIO
KpacKy, COAEpKaIlyt0 KaAMui 1 0oJiee JEHIEBYIO U SIPKYIO, YEM Ta, KOTOpast
umeercs Ha (aOpuke. B pesynprare e€ ncrnosib3oBaHusi Gadpuka MOTyIUT
Oonpiryro TpuoObBUIb. Kak BBl MOCTyNUTE, €CIM 3HAeTE€ O TOKCUYHOCTH
KaJMUsl.

bypeiii  cremommucs ObIM — <JIMCHM XBOCT», YacCTO BBIXOASAIIUN U3
JIBIMOBBIX TPYO, yKa3bIBaeT Ha HAJIMYHE 3aBOJIa MO MPOU3BOJCTBY a30THBIX
ynobOpenuii. Kakue BemiecTBa BXOIAT B COCTaB <JIMChero xBocTa»? Kakoi
BpeJl HaHOCHUT OH MPOMU3BOJICTBY, aTMOCc(hepe, 3eTICHBIM HACAKICHUAM?
Aiimoc ~ CabutoBnu wmeer wmammHy. Ilpm  pabore  mBurarens
coaepkanue yrapHoro raza CO wu yriuekucioro raza CO2z mpeBBICHIO
YCTaHOBJIEHHYIO HOPMY B TpH pa3a. Kakoe pemenne qommkeH MpuHsITh ARgoc
CaburoBuu?

Hanuuue Ha misbke O0JBIIOTO YKCa OTABIXAIOIIMX MOXKET CIIPOBOIIMPOBAThH
pa3BuTHE TPpUOKOBBIX 3a0osieBaHuid. Ha camom jene 3Toro He MPOUCXOJUT,
TaK KaK TMECOK CIYXKUT «HEUTpaIu3aTopoM» OOJIE3HETBOPHBIX MHUKPOOOB.
[Touemy?



10.[Touemy B KBaIICHYIO KaIyCTy 4acTO JOOABISIOT KIIOKBY?

11.Tlouemy maxTepsl B MPEKHUE BPEMEHA, CITyCKasICh B IAXTHI, Opaiu ¢ coOou
KaHapeuky?

12.TTouemy denoBek, Bxomsamuii B «Cobaubto memepy» B HWrtammm, MoxkeT
CTOSITh B HEU JOBOJILHO J0JITO, a 3a0exaBiasi Ty/la cobaka nmorubaer yepes
HECKOJIbKO MUHYT?

13.TTouemy sirosibl 0ONENUXU OCTAIOTCA MATKMMH Ha MOpo3e?

14.TToueMy B XBOMHBIX JiecaX JIETKO JABIIIATCS?

15.TTouemy KiItOKBa ¥ OpyCHUKA MOTYT JITUTEIbHOE BPEMSI XPAHUTHCS B CBEKEM
BHJIe Oe3 caxapa?

16.1ToueMy 06pa3yroTcs «OMyKIar0IIMe OTOHBKIY Ha 60710Te?

17.Tlouemy y uejoOBeKa BO3HHMKAET OIIYIIEHHE CBEXECTH IOCIE TPO30BOTO
hi(0) 918 ¢4

18.TTouemy HepenKO KOMHATHBIC pacTeHUs (HampuMep, JTUMOH), TOCAKCHHBIC B
METAJUTMYECKYIO TIOCY/ly, PACTYT Jy4llle, YEM B IJIMHAHBIX TOpIIKAaX?

19.TTouemy B nepeBHSAX MHOTA CBEXEE MICO XPAHMIIA B MOJIOYHOM CHIBOPOTKE?

20.ITouemy mepen 3aMOpO3KaMH paccaay IMOJIUBAIOT?

21.TloueMy ans mMpeAOXpaHEHUs] OBOIIEH OT 3aMep3aHus B MOrped MOMEIIaroT
cocyJ C BOJIOM?

22.1loyemy B JINCTBEHHBIX JIECAaX MPOXJIATHO JaXKe B xKapy?

23.Pacckaxkute O OBITOBBIX MMECTHUIUIAX, KOTOPbIE BBl MPUMEHSETE JOMa, Ha
Jadye Wiau Ha mpuycangeObHoM ydactke. KakoBwl mMpaBuia uX 0€30MacHOTO
MIPUMEHEHUS?

24 Kakue BelecTBa MCIONB3YIOT MPHU TYHICHUH MOXKApOB B CIy4asX TOPEHUs
He(TU U ee TPOYKTOB?

25.C kaKoi 11eJbI0 BECHOM CTBOJIBI IEPEBHEB OCIIAT N3BECTKOBBIM PAaCTBOPOM?

26.Eciim  TenmsTa yHOPHO CIHM3BIBAIOT IIOOCIKY CO CTEH M IEPEropojoK
TENATHUKA, HEAOCTATOK KAKOr0 3JIEMEHTA MUTAHUS B UX PALMOHE MOKHO
MPEINOIOKUTH?

27.00bsicHATE, TIOYEMY YypPOBECHb KOHIICHTPAIlUM YTJIEKHCIOrO Ta3a B
Tpornocdepe BIUIET Ha CPEIIHIOI0 TEMIIEpaTypy 36MHOM MOBEPXHOCTH?

28.MImeroTcst M TIPOM3BOJICTBEHHBIE MPEANPHUATHS, OKa3bIBAIOIINE BPEIHOE
BO3J/ICIICTBUE Ha COCTOSIHHE OKpY)Karouled cpejnl, B Balieid MECTHOCTH?
Kakue w™epbl creayeT NpeanpuHsITh, 4YTOObI OrpaHUYUTh HX BpPEIHOE
BIIMSHUE HA OKPYKAIOLIYIO cpeny?

29.Kakoii Bpes1 HaHOCSAT KUCIIOTHBIE JIOXKIU B OKpyxatoment cpeae? [lpuenure
KOHKPETHBIE PUMEDPBI.

30.[Touemy OaIoOHBI, B KOTOPBIX XpaHAT AalETHUJICH, TOJDKHBI COCTOSITH M3
CILJIABOB, HE COJICPKAIINX MEIb?

3. BAJIEOJIOT'USA U ME/IMIIUHA
I. Bvtuucnenusn no xumuueckum gopmynam

1. TlepBbIM KpOBe3aMEHHTEIEM, KOTOPBIM BOCIIOJIB30BAJINCh XHPYPTU €mE B
1960-x rr., Obu1 0,85%-b1i1 BOAHBIN pacTBOp XJOpHAa HaTpus. Beraucnure



KOJMYECTBO BEIIECTBA XJOpHUIA HATPUS, HEOOXOAMMOTO HJisi TMOJIYYCHHS
550,6 r pacTBOpa, MmaccoBas 10151 coyid B KOTopoMm 0,85%.

[Ipu oxorax KuciIOTaMu TPUMEHSIOT 2%-HBI PacTBOpP MUTHEBOU COJIBI.
Omnpenenute Macchl BOALI U COJbI HEOOXOAUMBIX 1Jisi ipurotoBieHus: 500 r
JTAHHOT'O PacTBOpA.

KocMernueckast myapa sBIS€TCS BEIMKOJICTIHBIA aJcOpOEHT Biaru, eé
BOJIOTIOTJIONIAIONIAsl CHOCOOHOCTh OOECIEUYMBAETCS BXOIAIIMMU B COCTaB
PHUCOBBIM KpaxMmajoM, CTe€apaToM I[MHKa, OKCHJAaMHU IIMHKa W THUTaHa.
OnpenenuTe Maccy OKCHUJa IIMHKA, KOTOPBIM HEOOXOAUMO B3SITh IS
noJydeHust 1 Kr mypsl, eciiv MaccoBasi 1oJist ero coctasisiet 0.01%.

B ceruarke rnasza oprna coumepkanue cenerHa B 100 pa3z Oonblie, yeM y
yenoBeka. CyTouHasi TOTPeOHOCTh OPraHU3Ma YeJIOBeKa B CEJICHE B CpeTHEM
cocraBiser 50 mkr. Berauciaure Maccy Quctamiex, KoTopble HE0OXO0JIUMO
ChEIaTh €KECYTOYHO JIJISl TOTO, YTOOBI BOCIIOHUTH CYTOYHYIO MOTPEOHOCTH
opranusma B cenene. B 100 r pucramek conepxurcs 0,19 Mkr cenena.

B OGonbHMIly MOCTYNHII MAIlMEHT, JJIsl MOJJAEPKaHUS COCTOSIHUSI KOTOPOTO,
HeoOxoaumo BBecTd 250 1 0,9%-HOro (QU3HOIOrHYECKOr0 pacTBOpa.
CKOJIIBKO TpamMMOB TOBapeHHOM COJIM HEOOXOAUMO B3STh ISl €ro
MIPUTOTOBJICHHUS.

OCHOBHBIM BHYTPHUKJIETOYHBIM HOHOM SIBJISICTCSI MOH Kajus, KOTOPBIM
y4acTByeT B paboTe cepiua. boibiie Bcero kaausi COAEPKUTCA B Kypare u
ustome. CKOJIBKO TpaMM Kyparu Hajo CheCTh, YTOOBI MOJYYUTh CYTOUYHYIO
HOopMmy Kanus, eciau B 50 r kyparu comepxurcs 1,017 r kanusa, a cyrouHas
HOpMa COCTaBJISIET 3,5 I KaJIHsl.

[IpuMensieMast B MeIUIIMHE HOaHAS HAcTOWKa mpeAcTaBisieT coooit 10%-Hbri
pacTBop Homa B crnupte. CKONBKO HAAO B3SATh HOMA W CIOHUPTA, YTOOBI
MPUTOTOBUTH JJIS MIKOJbHOM anTedku S00 T HOHOM HAaCTOMKHM.

His oOpaboTku paH uUCHONB3YIOT 1%-HBI pacTBOp OpPHILTHAHTOBOTO
3e1€H0r0. CKOJIBKO 'paMM BEIIECTBA CIEAYET B3STh JJisl IpurotoBieHus 100
T pacTBopa.

Anteka npurotosuia 200 r 1%-Horo pacTBopa KodenHa, CTUMYJIHPYIOIIETO
CEPJICUHYIO JIeATENIbHOCTh 4YeioBeka. CKOIbKO MoTpeOoBasioch dhapMaleBTy
B35Th KO)eHHA U TUCTUIIMPOBAHHOW BO/IBI.

10.Conepxanue Oenka B opraHu3Me yesioBeka coctaBisieT 17% oT macchl ero

tena. Azota B Oenke coxaepxutcs 16%. Omnpenenure maccy aszoTa B
OpraHu3Me 4eJI0BeKa, Macca KoToporo paBHa 70 Kr.

I1. Boiuucnenusn no xumuyeckum YPAGHEHUAM C UCROJIB306AHUECM MACCHL,
Kojtuuecmea eeuiecmea, 00véma

1. PacTBOp xyiopuaa KaJdblHsi NIPUMEHSIETCS B MeIMLIHE B KaUecTBe

KPOBOOCTAHABJINBAIOIIET0 cpeacTBa. OnpenejnTe Maccy KATHOHOB
KAJbIMS, OCTYNAKIIMX B OPraHU3M NPH MpueMe BHYTPb CTOJIOBOIM
J0xkH (15 ma),

pactBopa coaepxxkamiero B 100 ma Sr CaCl: * 6H-O.



2. Ilepekuch BomOpOJa — OTJIMYHBINA aHTUCENTHK. Jjisi 00pabOTKU paH B3sUIU
0,34 t mnepokcuga Bomoposa. CKOJIBKO J1 KHUCIOPOAA BBIACTUTCS IMPHU
Pa3I0KEHUH JJAHHOTO BerecTBa’?

3. HamateipHbIii cIUPT BEIBOAUT OOJILHOTO U3 COCTOSTHHSI 00MOpoka. CKOJBKO
I HAMATBIPHOTO CHOUPTAa HYXHO B35ATh, €CIH TPH €r0 Pa3IOKECHUU
BoIACIMIOCH 1,12 1 amMuaka?

4, Jlns OYMINEHHS >KCIIYAOYHO-KUIIICYHOTO TPaKTa OT MPOIYKTOB OPOKEHUS W
JAPYTUX OIACHBIX BEIECTB NMPUMEHSIOT aKTHMBUPOBAHHBINH yroiib. CKOJIBKO
J YIJIEKHMCIIOTO ra3a MOJIyYUTCs IPU Cropanuu 24 1 yrus?

5. CKONbKO TIUIEpHHA MOMaji0 B OPraHU3M IIKOJIbHUKA, €ClIu OH chel 80 T
MopoxeHoro 15%-Hoi sxkupHOCcTH. Peakius pacnaga Kupa B OpraHusme
uzet 1o ypapHeHuto: CisHz606 + 3H20 — CsHgOs + 3 C4HsOo.

6. CkonbKo TpaMM MeJia, B KOTOpoM ObuT0 45% TIIIOKO3bI, ChENl MEIBE/lb, ECITH
KJIIETKH ero opranuzma noiayuwin 200 © BOAbI, a peakiui0 MPEBpAILCHHS
TJIFOKO3BI B €T0 OPTraHU3ME MOYKHO MPEJCTABUTh B BUJIC YPABHEHUS:

CsH1206 + 602 — 6CO2 + 6 H20.

7. JIng coOmroJieHusl TUTHECHBI HCIIOJIB3YIOT MBIJIO, OCHOBHBIM KOMITOHEHTOM
KOTOPOTO sBIIIETCS cTeapaT HaTpus. CKOJIbKO HOHOB HAaTpHs oOpa3yeTcs mpu
nucconunanuu 3,06 T cTeapara?

8. JKupbI COCTaBIAIOT CYIIECTBEHHYIO YacTh Hamel nun. Kakue coermHeHNs
M B KakOM KOJHUYEeCTBE o0Opa3yloTcs MpH HarpeBanuu 89 1 xupa
(Tpucteapara) ¢ BoJ10M?

9. AMHHOKHUCIIOTY TJIMIIMH TPUMEHSIIOT B Ka4eCTBE JIEKApCTBA, KOTOPOE
OKa3bIBaeT YCIIOKAWBAaKIIee U cjJadoe aHTUICTIPECCUBHOE JEHCTBHE.
Omnpenenute Maccy AUNENTHIa, 00pa30BaHHOTO U3 7,5 T TJIUIIMHA.

10.B meauiiiHe STUIOBBINA CIUPT — BaXKHEHIIEe NE3UHPUIIUPYIOIIEE CPECTBO.
Kaxkast macca stanona oOpasyercs npu rujpatanuu 33,6 1 (H.y.) sTuneHa’?

II1. Boiuucnenue maccol (00véma) npoodykma peaxkyuu, eciu 00HO U3
peazupyrouiux eeuecme 0aHo 6 uzovimee

1. VI3 3TOro >XKM3HEHHO BAXKHOTO 3JIEMEHTA MOCTPOCHBI BCE OCHOBHBIE YACTHU
KJIETOK HAIlIeTO0 OpraHu3Ma. BojHbIi pacTBOp €ro coeAMHEHMS C BOJAOPOIOM
UCIIOJIB3YIOT B MEIUIIMHE, XOTS JUIUTEIBHOE BIBIXaHUE MOXKET BBI3BATh
orpaBieHue. CKOJIBKO JINTPOB aMMHUaKa MOIYYHTCS TIPHU peakiuu 5,6 11 a30Ta
u 11,2 1 Bogopona?

2. Tlpu KUCTOTHBIX 0XOTaxX MPUMEHSIOT PaCTBOP MUTHEBOU cojbl. Onpeaennure
CyMMy MacC BCEX TMPOJYKTOB, KOTOpbIE OOpa3yroTCss MpU CIUBAHUU
PacTBOPOB, coaep Kaux 3,65 T CONSTHOM KUCIOTHI U 16,8 T TUTHEBOM COJIBI.

3. CepoBOaOpOIHBIC BaHHBI o0amaroT Je4eOHBIMH CBOMCTBaMH,
UCIIOJB3YIOTCS TMpHU JedeHun peBMmaTtuima. CKOJBKO JIUTPOB CEPOBOAOPOIA
MOJy4YUTCA NpH peakiuu 6,4 T cepsl ¢ 1 Mok Bogopoaa?



4. B MenuIMHE XJIOpUJ KaJbIUsl MPUMEHSETCA KaK CpPEICTBO OT aJUIEPTHH.
CKOJIBKO TpaMM COJIM TIOJIYYUTCS MPU CIMBAaHUU PACTBOPOB, COAEPKAIINX 73
I' COJISTHOM KUCIIOTHI U 148 T ruipokcuaa Kajablus?

5. JInuTenbHBIM KOHTAKT C Ca)X€W WJIM YTroJIbHOM MBIIBIO BBI3BIBACT PaK KOXKH.
Ero MoHOOKCHA TOKCHMYEH I 4enoBeka. Onpenenure, CKOIbKO MOJb
okcuga yriepona (II) obpasyercs mnpu peakuuu 1,2 v caxu ¢ 1,12 71
KHCJIOPOJA.

6. ['muueprH uUCHIONB3YIOT B KOCMETOJOTHHU, MUIIEBON U (hapMaleBTUYECKOU
MPOMBIIIIEHHOCTH. OTNpenennuTe Maccy riUIEepruHa, KOTOPBIM MOJIY4YaroT U3
89 r Tpucreapara, TUAPOJIU3YS €ro 54 T BOJBI.

7. KpaxmMan u caxapomnojgoOHble CJIOKHBIE YTIEBOAbI, IOCTyMHalolUue B
OpraHW3M BMECTE C MHUILEH, pacmagarTcsi A0 TIKOKO3bl, KOTOpas CIYKUT
HMCTOYHUKOM SHEPruu A opranu3Ma. CKOJIBKO IpaMM TIFOKO3bI MOTYYHUTCS
npu ruaponuse 300 r kpaxmasa, eciiu Ha Peakiuio 3aTpa4eHo 36 T Boibl?

8. Hns cuHTe3a OGEIKOB HEOOXOIUMBI aMHUHOKHCIIOTHI, KOTOPhIE MOCTYMAIOT B
Opraiu3M BMecTe ¢ numer. Onpenenure Maccy AUIENTUAA, KOTOPBIN
obOpa3zyeTcs B pe3ysibTaTe B3auMOAeHCTBUS 15 T rimiuHa u 8,9 T anaHuHa.

9. X7opaTaH UCHONB3YIOT AJIsE MECTHOU aHecTe3uu. Halimute o6beM xiiopITaHa,
ecu JJIsl peakuuu B3siam 67,2 martana u 11,2 1 xopa.

10.ITpu  B3aumoxeiictBun canuiuioBoit  kuciotel (CsHs(OH)COOH) ¢
ykcycHbiM  aHruapusioM (CHzCO)O mnonydaroT — aneTHUICATHITUIOBYIO
KHUCJIOTY, U3BECTHYIO B MEAUIIMHE M10]] HA3BAHUEM aCIUPUH:

CeH4(OH)COOH + (CH3C0O)20 —CsHa(O-COCH3)COOH + CH3COOH
Kakyro maccy acniupruHa MOKHO MOAY4duTh U3 690 K cCaauuaoBON KUCIOThI
u 10,2 kr yKCycHOro anruapuaa?

1V. Bv1600 monexkynapnoii popmynl eeuwgecmaea

1. «'oppkasi» WM «aHrJIUKCKas» Coib (KPUCTALIOTMAPAT CEPOCOJEpKaIIEH
COJIM MarHusi) BIIEpBbIE ObliIa BhIBEJeHA aHrIMYaHnHOM Heemuacom ['pro u3
BOJbl MHUHEpPAJIbHOTO HCTOYHMKA mnpuropoaa JloHgoHa. 3rta  coib
MPUMEHSETCS B MEIWIMHE TPU 3a00JICBAHUSIX HEPBHOW CHUCTEMBI, IS
CHUKEHHUSI apTEepPUATIBLHOIO JaBJICHUS, a TaK K€ KaK CIa0UTEIbHOE CPENICTBO.
OnpenenuTe cocTaB aHTJIMMCKOM COJIM, €CITM MAacCOBBIEC JOJIA AJIEMEHTOB B
HEW COCTaBIAIOT: Maruus - 9,756%, cepsnl - 13,008%, kucnoposaa - 71,545%,
BOJI0pOJa - 5,691%.

2. Ilpy KUCIOTHBIX OXOTax Il HEUTpaIu3allMd HCIOJB3YIOT BEIIECTBO,
conepxkamee 27,38% watpus, 1,19% Bomopoma, 14,29% yriepona,
57,14% xucnopona. YcranoBute (GopMyITy BelIecTBa.

3. UenoBeKy, HEYAasHHO BBIMHUBIIEMY COJISIHYIO KHCJIOTY, PEKOMEHIYIOT
INPUHATH BOJHYIO CYCHEH3UIO >XKEHOM MarHe3uu. YCTaHOBUTE (QopMyiy
BEIIIECTBA, €CJIM MaccoBas J10Ji1 Maruus paBHa 60%, kuciopoja 40%.

4. Oxcuj TpexBaJCHTHOTO MeTajla NMPUMEHSETCS B KadecTBe a0pa3uBHOIO
BEI[ECTBA B 3yOHBIX MACTaX U UMEET OTHOCUTEIHHYIO MOJICKYJISIPHYIO Maccy
102. O kakom oxcuge uzaer peusb? Ilpu o00paboTke paH HUCHOJIB3YIOT



pacTBOp, IBET KOTOPOTO HW3MEHSETCS OT PO30BOr0 10 (projeToBOro, B
3aBUCUMOCTH OT KOHIICHTpallMM. YCTaHOBUTE (OPMyITy BEIIECTBa,
coaepxkarero 24,68% xanus, 34,81% maprania, 40,51% kucnopona.

5. BemectBo mpuMeHseTCS JUIS  OPMOKUTAaHUS ~ PaHOK M yJaJeHUS
O0oponaBok. YcTaHoBHUTE (POpMYJTy BEIIECTBA, €CIM MaccoBas 0Js cepedpa
paBHa 63,53%, a3zora 8,24%, kucinopona 28,23%.

6. Ilpu 0O6paboTKe paH HUCMONB3YIOT PACTBOP, IIBET KOTOPOrO H3MEHSETCS OT
PO30BOTO 70 (PMOJICTOBOTO, B 3aBUCHMOCTH OT KOHIICHTpAIlUW. Y CTAHOBUTE
dbopmyny BemiecTBa, coiepkamiero 24,68% xamus, 34,81% wmaprasiia,
40,51% xucnopona.

7. Tlpu pabote ¢ 3THUM BEIIECTBOM HEOOXOIUMO COOII0IaTh OCTOPOKHOCTh, TaK
KaK OHO SIJJOBUTO B JIIOOBIX J103aX (B MaJbIX BBI3BIBACT CJIEIOTY, B OOJIBIINUX —
cMmepTh). OnpenennTe coCcTaB dTOTO BEIIEeCTBa, €CJIU Mpu cropaHuu 4,8 T ero
ObLTO0 TIOTyYeHO 3,36 1 yriiekuciaoro raza u 5,4 r Boabl. OTHOCUTEIbHAS
TJIOTHOCTH BEIIECTBA MO BOJIOPOY paBHa 16. BriBenute hopmyiy BemecTna.

8. BemectBo comepxur 54,4% yraepona,36,4% kucmopona u 9,2% Bomgopona.
OTHOcHUTEIbHAS TUIOTHOCTH IO BOAOpOay paBHa 22. Ompenenure Gopmyry
BEIIECTBA, €CIIM M3BECTHO, YTO MPHU OKHUCICHUU €r0 00pa3yercs W3BECTHBIN
KOHCEPBAHT, pAacTBOP KOTOPOTO HCIIOJNB3YIOT KaK IKapOIOHMKAIOIIEe
CPEIICTBO B HAPY>KHOM ITPUMECHEHUH.

9. M3BecTHO, YTO YYBCTBO MOKCHHS Ha KOXKEC BO3HUKACT 3a CYET ACHCTBUSA
BEIIIECTBA, KOTOPOE COJICPKUTCS B KpamuBe. YCTaHOBUTE MOJICKYJISIPHYIO
dbopMylly, €clldi MacCOBBIE JIOJM DJJEMEHTOB B HEH COCTaBISIOT:
26,08% yrnepona, 4,35% Bomopona, 69,56% kucnoposa.

10.Korma MbI pekeM JIYK TPOUCXOJUT BBIJCICHUE BEIIECTBA, KOTOPOE SIBJISIETCS
CTUMYJISTOPOM,  BBI3BIBAIOIIUM  CJIE3bl. YCTaHOBHUTE MOJICKYJISPHYIO
dbopmysly, eciau MaccoBble JIOJM DJIIEMEHTOB B HEM COCTaBJISIOT:
40% yraepona, 6,67% Bomopona, 17,78% xucnopona, 35,55 % cepsi.
V. 3a0anusa u ynpasxcnenusn

=

[Touemy B pe3MHOBOM OJIEKE TPYIHO MIEPEHOCUTH Kapy?

2. Kak HY)XHO OTHOCHTHCS K MHOTOYHCICHHBIM PEKJIAMHBIM POJUKAM O
JIEKapCTBaX, KOTOPHIE OUEHb YaCTO MEPEIAt0T MO TEIEBUICHUIO?

3. Tloyemy >XHMpHYIO KOXY, CKJIOHHYIO K BOCHAJIHMTEIBHBIM IIpoIleccaM, HE

PEKOMEHIYIOT CIIMIIKOM YaCTO MBITh BOJOW C MBUIOM, XOTSI MBUIO XOPOIIO

yAaIsieT KOXKHOE cajo v 001agaeT aHTUCENITUUYECKUMU CBOMCTBAMU?

B rnasa cinywaliHO nomnasn mesouHol pacTBOp. Uem HYKHO IPOMBITH riiaza’?

5. HazoBuTe aHTHUCENTHK-OKHUCIMUTENb, KOTOPHIA HaKaIlUIMBAaeTCs B MOPCKOMU
Kamycre?

6. MypaBbuHbIil yKyc npuuuHsieT 0oib. [loyemy 00ib yTHUXaeT, €ciii MECTO
YKyCa CMOYUTb HAIIATBIPHBIM CIIUPTOM?

7. Tloyemy O KEHIIMHBI, W300paKEHHbIE HA  KapTUHE  (PAHILy3CKOIrO

xynoxnuka Kana @pancya Muine «lIpaukn», IMEIOT KpacHbIE OITyXILIHE

pyku?

B



8. UeM BbI3bIBaCTCS (PU3HOJIOTMICCKOE OIIYIICHUE YCTAIOCTH ?

9. llowemy Jjns  yTONEHUS  KAXKAbl, BO3HUKIIEH TPU HHTEHCHUBHOU
(buznyeckoit paboTe, IPeAnoOYTHTEIbHEE MUTh BUHOTPATHBIN COK?

10.TTouemy HEOCTATOK TITFOKO3bI B OPTaHU3ME BBI3BIBACT MOTEPIO CO3HAHUS?

11.1Touemy  moOutenu  crmagkoro  (kKoHdeT, IIOKOJana) YacTo  He
MOTYT  TIOXBAacCTaThCsl XOPOIIUM COCTOSTHUEM 3Y00B?

12.B xakoM maTbe MOJKHO JOJIO0 HAXOIUTHCS HA COJHIE U HE OOsIThCS
MOJTYYUTh COJTHEYHBIE 03KOTH?

13.HazoBure MUKPODJIEMEHTBHI, BIIASAIOLIME Ha 310POBBE 17|
HEOOXOMMbIE YEIOBEYECKOMY OPTaHU3MY.

14.TToueMy KaJIOpUHHOCTb YEPHOTO XJieOa MEHBIIIE, YeM KaJOPHUITHOCTH OJI0ro?

15.TTouemy mipu yCTalnOCTU U ACHPECCUU HA3HAYAIOT TIUIUH?

16.ITouemy B XOJOJAHOE BpeMsl TOJla HENb3s TMOJB30BATHCA KpEMaMu Iepe
BBIXOJIOM Ha yJIHIly?

17.9YemM MOXHO OOBSCHHTH CE30HHYIO JICTIPECCHIO YeIOBEKa?

18.ITouemy mipu THEBE MOBHITIIACTCS apTEPUATHHOE JaBIcHUE?

19.Henoctatok Kakoro »SJeMEHTa BBI3BIBACT 3a00JEBaHWE IIUTOBHIHON
Kemesbl?

20.ITouemy Henb3s TMUTh CIUIIKOM MHOTO Kode, OCOOEHHO JIOJISM,
CTpaJarolIMM IMOHMKEHHBIM COJIEpKAHUEM reMOorjioOuHa B KpoBU?

21.1lpu moctymieHur OOJBHOrO B OOJBHHUIYY €My BBOJAT (HU3HOJIOTHUYECKUIMA
pactBop, conepxkamumii 0,9% xmnopuaa Hatpus. Kakyro poib BBITOJTHSET
JAaHHBIM PACTBOP B OPTaHU3ME YeJloBeKa?

22 IlpenenbHasi OJHOOCHOBHAs  KapOOHOBas  KHUCJIOTa, COJEPKUTCS B
JIEKapCTBEHHOM CPEJICTBE, PEKOMEHIYyeMOM IIpH OECCOHHUIIE, MUTPEHH,
TUNIEPTOHUH, TOBBINIEHHON HEpBHOW BO30yauMoctu. Ha TurpoB, IBBOB,
KOIIIEK OHO JEWCTByeT BoO30yxknatome. Ha3zoBuTe maHHYIO KHCIIOTY,
3aMuIInTe €€ CTPYKTYPHYIO (hOPMYITy U COCTaBbTE BCE BOBMOXKHBIE H30MEDPHI.

23.KeToH, W3BECTHBI KaK pPacTBOPUTEIh, MPUCYTCTBYET B HEOOJBIIHMX
KOJIMYECTBaX B KPOBU MU MOUYE YEJIOBEKa. Y OOJbHBIX JIUa0ETOM €ro
COJICp’)KaHHME TIOBBINIACTCS, @ HEKOTOPOE KOJUYECTBO BBIICIACTCS U3
OopraHu3Ma C BBIJbIXaeMbIM BO37yXOM. Ha30BHUTE KETOH M COCTaBbTE €ro
CTPYKTYPHYIO GOpMYyITy.

24 Tlouemy mpW auIeprdd W OTPABJICHUSAX  Ha3HA4YalOT  TaOJICTKU
AKTUBUPOBAHHOTO YTJIs1?

25.1Toyemy mNPOAOKUTENBHOCTh KU3HU CPEAHECTATUCTHUYECKOTO  SIOHIIA
BBHINIE, YEM Yy CpeHecTaTucTHdeckoro espormneina? (OTBeT obocHyiTE Ha
OCHOBAHHH THIIIEBOTO PAI[MOHA)

26.Kakue BemecTBa 00pa3yrOTCsl B OpraHU3ME MPU THAPOIH3E KUPOB, OCIKOB H
yriieBoioB. CocTaBbTE€ YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIMil TUIpOJin3a
TpucTeapara, INIMIIMHAJAaHUHIIUCTENHA, KpaxMalia.

27.00bsacHUTE, IOYEeMY MOHOOKCHI YTJIEpoaa BPEJCH I 3JJ0POBbS?

28.Kakue  MakpodJIeMEHThI, BIMSIONIME  HA  3J0POBbE, HEOOXOJUMBI
YEJI0BEUECKOMY OpraHu3My?



29.1lone3na wnm BpefHa cojsHas Kuciaota Juisi yenoBeka? Kakoif mporece
MPOTEKAET B OpraHU3Me, KOT/la MPHU MOBBIIMIEHHON KUCIOTHOCTH HA3HAYalOT
okcuJl Maruusi? OTBET MOJATBEPIUTE YPABHEHUEM PEAKIIUHU.

30.[Tepeuncnure BemiecTBa, ¢ TMOMOIIBI0O KOTOPHIX MOKHO OTOCIUTH TKaHb.
Brinenute u3 HuX HamboJsiee Oe30macHbIe JIs 3J0POBbs YEJIOBEKA.

OTBETbI
I'JIABA 1. IPOU3BOJICTBO U ITPOPECCUH
Buvtuucnenus no xumuueckum ghopmynam:

1. 4:1
2. 6,02-10% atomoB
3. 4,19%

4. 26% Mg, 20% Si
5. 10,7%

6. 44%

7. 220

8. 192r

9. 400r N1, 100 r Cr
10.31,25 kr

Buviuucnenusa no xumuueckum YPABHEHUAM C UCROJIb306AHUEM MACCHL,
Kojiuuecmea eeuiecmea, oo0véma:

1. 8rZn, 1,38 1 02
2. 112 n
3. 70,9 n
4. 400
5. 424 xr
6. 9,6 kr

7. 7191

8. 1250 n
9. 184 kr
10.74,2 xJIx

Buviuucnenue maccoesoii (006vemnoit) 0oau evixooa npoodykma peaxuyuu ¢ % om
meopemuuecKu 603MOHCHO20:

851r
1008 xr
1100,8 xr
93%

457 xr
96,2%
146,31
2,688 1

LN aRrwdE



9. 7444 r xnopnponana; 220,8 r HaTpuUs
10.147,2t

Bvtuucnenue maccot (00véma) npoodykma peakyuu no u3zeecHHoOMy UCXOOHOMY
eeuiecmay, eciu OaHbl NPUMECU:

1. 4928

2. 178,5 xr

3. 828 r Harpus; 403,5 1 xiopa
4. 89,6 1

5. 0,847 T

6. 280 1

7. 15,225 n

8. 333,3 kxr

9. 89r

10.0,245 monb

Bv1600 monexynapuoi popmynul eewecmea:

NazPO4
NazSiO3
NH;3

CaCy

CHa4

CsHs
C2HsCOOH
CeHs

. CsH1206
0.CsHs

RHOo~NOORWNE

IJIABA 2. DKOJIOT'AS U CEJBCKOE XO35HCTBO
Buvtuucnenus no xumuueckum gpopmynam:

caxa, Tak kak N(C)=5 -10%; N(CO2)=1,4 -10%
2,94 - 10*%r

200r

400

® (N)=35% B NH4NO3

N(0)=7,59 -10%; N(H)=8,43 -10%

5%

2,8 KT

. 0,48 xr; 59,52 kr

0.5-10Yn

HOo~NoORWNE

Buviuucnenuna no xumuueckum YPAa6HeHUuAM C UCROJIb306AHUEM MACCHI,
Kojiuuecmea eeuiecmea, 00véma:



1. 160r

2. 127,2 1 SO2

3. 200r

4. 36,4 xr; 92 xr
5. 22,4 n

6. 1,05 n

7. 2221

8. 14545 mapna. T
9. 46T

10.35,37 nn

Buviuucnenue maccoesoii (00vemnoit) 0oau evixooa npoodykma peaxuyuu ¢ % om
meopemuuecKu 603MOHCHO20:

1. 1372r
2. 91,7%
3. 431

4. 84,5%
5. 89,92%
6. 93,75%
7. 33,3%
8. 18 kr

9. 347 kr
10.99 xr

Buviuucnenue maccot (06véma) npooykma peakyuu no u3eecCmHOMy UCXOOHOMY
eeujecmey, eciu OaHbl NPUMECU:

1. 448 1
2. 4657t
3. 50,821
4. 5321
5. 13996
6. 2353 xr
7. 65971
8. 653r
9. 2.1 M®
10.131,48 i

Bv1600 monexynapuoiu hopmynt eewecmea:

KNO3 - kanuiinas cenurpa
CO - yrapublii ra3

SOz - cepHHCTHIN ra3
CaCO3 - kapOoHaT KaJabIIHs
CHa4 - meTan

o E



6. CH20 - MypaBbHHBIN aJIbICTH/T
7. C7HeO2 - Oensoliinast KucioTa
8. CsH12056

9. C24Hz206

10.C2Ha —5THIIEH

I'JIABA 3. BAJIEOJIOT'UA U MEJIMLIUHA
Buviuucnenus no xumuueckum gpopmynam:

1. 468r

2. 10r;490r
3.0,1r

4. 26,3151
5. 225T

6. 172

7. 50r;450r
8. Ir

9. 2r; 198 r
10.1,9 xr

Buvltuucnenus no xumuueckum YPABHEHUAM C UCNROIb306AHUEM MACCHL,
Kojtuuecmea eeuiecmea, oo0véma:

0,14r

0,224 n

1,75

44 8 11

371

740,7 T

6,02-10%

0,1 mosb rmunepuna, 0,3 MOJIb CTEAPUHOBOM KUCTOTHI
. 6,6T

0.691

HBoo~NooakrwNE

Bvtuucnenue maccot (06véma) npodykma peakyuu, ecyiu 00HO U3 Peazupyroujux
eéeuiecme OaHO 6 U3DbImKe:

7,6 1
12,051
448 i
I11r

0,1 moip
92r
3333r
14,6 T
11,2 1

CoNORODE



10.18 kr
Bv1600 monexynapuoi popmynvt eewecmea:

1. MgSOu1H 14; dpopmyna - MgSOs - 7TH20
2. NaHCOs3

3. MgO

4, AlOs3

5. AgNO3

6. KMnOq4

7. CH3OH

8. CoH4O - yKCyCHBIN anbaeru

9. HCOOH

10.C3HeOS

BriBoa:
Jlureparypa:

1.CBOPHUKITPAKTUKO-OPMEHTUPOBAHHbIX 3AJIAY U VIIPAXXKHEHWI
1O XM
JUTSL YIUTENeH U 00yJaronuxcsi o0reo0pa3oBaTeIbHbIX MTKOJ
CocraButenu: Kypouka KOnus BacunbeBHa, [logykosa ['anuna [TaBinoBHa

Tema mnpakTnueckoir padorst Ne 7 JlaGoparopubie 3ansitua Tema 3.3.
Nnentuduxanuss HEOpraHn4ecknx BELIECTB

OP: O1-0O31

AP: A1-1411
00beM 4acoB 4q
MeToauyeckue ykazaHusi o X0y BbINOJHEHHsI padoThI

O01mme pekoMeHIAUT

[To Bcem Bompocam, CBSI3aHHBIM C U3YUYEHHUEM JAUCIUIUIMHBI (BKIIIOYast
CaMOCTOSTETHLHYIO Pab0Ty), KOHCYJIBTHPOBATHCA ¢ TIpenoaaBareneM. CoOmroaaTh
TEXHUKY 0€30MacHOCTH.

YyeOHas neJab: HJIGHTI/I(I)I/IIII/IPOBaTB HCOPTaHNYCCKHC BCUICCTBA C
HCITIOJIB30BAHUEM HUX @HBHKO-XHMI/IIIGCKI/IX CBOﬁCTB, XApPAaKTCPHBIX KAYCCTBCHHBIX
peakmuii. McciaegoBaTh KadeCTBEHHBIE pEaKIMM Ha Cynbdar-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KATUOH aMMOHU:

Teopernyeckue 3 HAHUA:

- TEOpHS IEKTPOJIUTUYECKON TUCCOLHAIUN

- IMCCOLMAIIMS KUCIIOT, IIeJIOUEH, COoNeH



- CUJIbHBIC B CITA0BIC DIIEKTPOIUTHI

- peaKuuyu HOHHOTO OOMEHa

- YCIIOBUS, TIPY KOTOPBIX pEaKIMA HOHHOTO OOMEHa MIYT /10 KOHIIA
- KAUECTBEHHBIC PEAKIINKA Ha KATHOHBI U aHUOHBI

IIpakTHyecKkue 3HAHNUS U HABBIKHU:

- YMEHHUE COCTABJISTH MOJIEKYJISIPHBIE, TTOJIHBIE M COKPAIlEHHbIE HOHHBIE
ypaBHEHUS peaKIui

- 3HAaHUE OCHOBHBIX MPUEMOB PabOTHI C TAOOPATOPHBIM 000PYIOBAaHUEM U
pacTBOpaMM peaKTHBOB,

COBCPIICHCTBOBAHUEC 3THUX 3HAHUM U HaBBIKOB

- YMEHHE BBITIOJIHATH JJA0OPATOPHBIEC OIBITHI IT0 TIPOBEICHUIO PEaKIMii HOHHOTO
oOMeHa

- 3HAHHUE U COOJIOJICHHE MPABUI TEXHUKU 0€30MaCHOCTH

- HaBBIKU TMOJIb30BaHUA Ta0muIe «PacTBOPUMOCTh KUCIIOT, IIeI0uYei, Coyiei B
BOJIE»

- YMEHHUE JeNIaTh BBIBOBI
- HaBBIKM O(POPMIIEHUS OTYETA O BBHITOJIHEHUH JJA0OPATOPHOTO 3aHATHUS
NHcTpyKums Mo TeXHHKe 0€30MACHOCTH NPHU BHINOJIHEHNH JAHHOH PadoThI:

1. Paborats octopoxHO (!) ¢ pacTBOpaMu KUCIOT U IIEJIOYEH; IPU MOMaJaHUH
Ha KOXKY U OJICKIY MPOMBITH OOJIBIIIUM KOJTUIECTBOM BOJIBI.

2. Jlnst paboThl OpaTh MUHMMAJTBHBIE KOJTMYECTBA PACTBOPOB PEAKTHBOB — HE
oonee 1 — 1,5 miI.

3. BBINOAHATE TOMBKO TE€ OMBITHI, KOTOPBIE MPEAYCMOTPEHBI JaHHBIM
71a00paTOPHBIM 3aHSTHEM.

4. Bo Bpemst pabOThI HE OTBIICKATHCSI.

5. Ilo oxoHuanuu paboOTHI MPUBECTH B MOPSAJOK pabouee MeCTo.

[Toanuce
MIPEIOIaBaTeNs,
IIPOBOAUBIIETO
NHCTpyKTa) 110 TEXHUKE Hara [Toanuce POBOAL
MHCTPYKTaxX
0e30MmacHOCTH CTyJIeHTa

nabopaTopHOIl pabOTHI

Ne 2

ObGopynoBaHue U pEaKTHUBBI:




- llITatuB ams mpoOUPOK, MPOOUPKHU

- DNEKTPOIIUTKA.

- XMMHYECKHE PEaKTUBBI (PACTBOPHI):

HCI

JAKMYC

NaOH

Na,COs3

BaCl

H2S0,4

AgNO3

NaCl

Naz SO4

CuSOq4

Iopsiiok BbINOJIHEHUS PadoThI:

1. B rerpaau 11 1a00OpaTOPHBIX 3aHATUI HAMUIIUTE AATy, HOMEP U TEMY

Ha6opaTopH0r0 3aHATHA.

3anummuTe Ha3BaHUS OIBITOB.

[TponenaiiTe OMBITHL, B COOTBETCTBYIONME Tpadbl Tadbmuibl Ne 1 3armumuire
CBOM HAOJIIOJICHUS U YPaBHEHUS TIPOBEICHHBIX PEAKIIMK B MOJICKYJIIPHOU 1
MOHHOM (TIOJIHOM U COKpaIllleHHOM) (hopme.

3anuimuTe BHIBOJIBI, TPU KAKUX YCIOBUSX PEAKIIMA HOHHOTO OOMEHa UIyT

J0 KOHIIA.

Brimonnute HWHAWBUAYAJIBHOC 3aJaHUC AJIA 3alllUThl JaHHOT'O

71a00paTOPHOTO 3aHATHUS.

Taoauma Ne 1:

JlaTa
Tema

Ne

Ne | HazBanue

PeaxkTuBnl

HaoOmronenus

BriBoanl

OIIBITA,
3aJ1a4u

YpaBHEHU,

YCIIOBHUSI, PACYETHI

No 2

TexHoJIornyeckas KapTa MpoB€JACHUA OIIBITOB.




No HanmenoBanue omnbiTa Xon paboThl

1 | Peakuus, uaymas ¢ K 1 mn pactBopa cynbdara meau (II) npunuth

BBIIIAJICHUEM OCAJIKa 10 KaIlIsIM pacTBOp FMAPOKCUIA HAaTpus. Uto
HaOJrotaere?

2 | Peaknwmst, umymias ¢ K 1 M pacTtBOpa kapOoHaTa HaTpUs MPUITUTH

BbIJICJICHUEM ra3a 10 KaIuIsiM pacTBOP COJITHOM KUCIOTHI. UTO
HaOmogaeTe?

3 | Peakuust, umymas ¢ K 1 mi1 pacTBOpa COJISIHOM KHUCITOTHI IPUIIATH
o0Opa3zoBaHHeM HECKOJIBKO Karlellb JJAKMYCa, a 3aTeM
MaJIOJUCCOLMUPYEMOTO N00aBHUTH MO KAIUISIM PACTBOP HIEIOYH 10
COEIMHEHHUS M3MEHEHHs OKpacKu MHAUKaropa. Yto

HabmoaeTe?

4 | Onpenenute kaxaoe u3 3-x | C nomoriibio Tadnuisl «KauecTBeHHbIC

HEOPTraHUYECKUX peakuuu anuoHoB» (O.C.I'abpuensH,
coenuHeHun: xyopua Hatpus | ['.I.JIbicoBa «Xumus B TecTax, 3aj1adax u
(NaCl): cynbdar Hatpus ynpaxkHeHusx» ctp.211) onpenenure? B
(Na2S0.); kapOboHaAT HATPHUS | KaKOM CKJISTHKE HAXOAATCS XJIOPHI, CylIb(aT u
(Na2COg). KapOOHAT HATPHSL.

5 | Ucnonp3oBaHme TakMyca K pacTBOopy HamaTeIpHOTO CIIUPTA MTOAHECTH

JTaKMyCOBY10 OyMaxky. Uto Habmronaere?

6 | UamuBuayansHbie 3aganus. | 1. Bapua#r...

7 | UnnuBuayanbHble 3a1aHusL: | 2

NuauBuayajibHble 3a1aHUS:

1. Hanmumite B MOJIEKYJISIPHOM, TTOJTHOM M COKpAIICHHOW HOHHOM hopMe
ypaBHEHHUS CICAYIONINX peakiuii (1o BapuaHTaM WIH 10 KapTouKam):

BAPUAHT 1. Cynbdun HaTpus U CoJisiHas KUCIOTa
BAPUAHT 2. Hutpart cepebpa u Xjgopu HaTpus
BAPUAHT 3. I'mapokcut HaTpus U CEpHAs KACIIOTa
BAPUAHT 4. KapOoHnat kanusi u a30THasi KUCJIOTa

BAPUAHT 5. Xnopua meau (II) u ruapoxkcut kamus

2. Onpegenure ¢ noMoIblo Tabauiel «KauecTBeHHbIE peaklini KaTHOHOBY
(O.C.I'abpuensn, I'.I'.JIpicoBa « XUMHS B TeCTaX, 3a/1a4ax U yIPOKHECHUIX)
cTp.211) xaxaoe u3 3-X HEOPraHUYECKUX COeAMHEeHMI: comsinyto kucnoTy (HCI),
MPUMEHSIEMYIO JJISl TOJIYYEHHUSI OJMBUHUWIXJIOpUAA (U301 IPOBOOB);
cepuyto kucnoty (H2SO4), npuMensiemyro B akKyMyJIsITOpax U IS MOJTydeHUS
cynbdara Oapust - cocTaBHas 4acTh Oenwm; pochopuyro kucnoty (HsPOy).




Tema npakTudeckoii padornl Ne 8

Tema 4.1. Knaccudukanus, cTpoeHME 1 HOMEHKJIaTypa OpraHM4ecKuX BeUlecTB, 4
yaca

OP: O1-015, 029-031

AP: JI1-117

MeToauveckue yKa3aHusl 110 X0y BbIIIOJTHEHHS padoThI

O01mme pekoMeHIAUT
[To Bcem BompocaM, CBA3aHHBIM C U3YyUYEHUEM TUCIUTUIMHBI (BKIIIOYAS
CaMOCTOSATENHHYIO Pab0Ty), KOHCYJIBTHPOBATHCA ¢ MpemnoaaBareneM. CoOItoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH MpU paboTe ¢ KUCI0TaMHu | menodamu! B
cJIyvae MomnajaHusi Ha KoKy — MpoMo# Bojoit!)

[TocTpoenue n30MepoB OPraHUUYECKUX COSAMHEHUIN
Y4eOHas nesb: chopMUpOBATH NMPEACTaBICHUE 00 U30MEPHUH, CTPOUTH MOJIEKYJIbI
U30MEPOB MPEIETbHBIX YTIEBOAOPO/IOB.

3agauM NPaAKTHYECKOr0 3aHATHSA:
1. 3akpenuTh TEOpETUUYECKUE 3HAHUS 00 U30MEPUU OPraHUYECKUX COECUHEHUM.
2. OTBETUTH HA BONPOCHI IS 3aKPETUIEHUSI TEOPETUYECKOTO MaTepuUaia.
3. BBINTOJIHUTB IPAKTUYECKUE 3aJaUH.
4. OTBETUTH HA BOIIPOCHI JJIs1 KOHTPOJISL.
O0ecnie4eHHOCTD 3aHATHSA:
1. YuebHO-MeTOaMUECKAs TUTEPATYpA:

o 256 c.— M.: Akanemus, 2015. —T'abpuensu O.C. Xumus nis npodeccuii u
creruanbHocTel TexHuueckoro npoduss: yueonuk / O.C. 'abpuenss,
N.T". OcTtpoyMOB.

1. CopaBouHasi 1uTepaTypa:

o Tabnuua «['omonorudeckuii ps npeaeabHbIX YIIeBOAOPOAOB (AJIKAHOB)
HOPMaJIbHOTO (HEPa3BETBICHHOI0) CTPOEHHUS U UX OJHOBAJICHTHBIE
paluKaby IpuioxeHue 1.



o Ilepuoguueckas cucrema xuMudeckux snemeHToB um. .M. Menaeneena
(npuiioxenue 2).

1. Terpanp it NPAKTUYECKUX U KOHTPOJIbHBIX padoT.
2. Kampkymnsarop.
3. Pyuxa.

KpaTkue TeopeTnueckue u yueOHO-MeTOANYECKHE MATEPHAJIbI 110 TeMe
NPAKTHYECKOr0 3aHATHSA

N30mMepbl, XUMUYECKUE COSAMHECHHS, OJIMHAKOBEIC 10 COCTABY M MOJICKYJISIPHON
Macce, HO pa3IUYaroIInuecs 0 CTPOSHUIO U CBOMCTBAM (XUMUYECKUM H
dbusnueckum). M3omepust otkpeita B 1823 . 0. JIuGuxom.

PacCIIONI0KEHUEM aTOMOB B MPOCTPAHCTBE MPU OJIMHAKOBOM MOPSIKE CBS3EH
MEXy HUMU.—Pa3nuuaroT 1Ba OCHOBHBIX BHA U30MEPUU: CTPYKTYPHYIO U
MPOCTPAHCTBEHHYIO (cTepeon3oMeputo). CTpyKTypHbBIE H30MEPhI OTIIMYAIOTCS
JIpYT OT Apyra NOPSJIKOM CBA3EH MEKy aTOMaMU B MOJIEKYJIE; CTEPEOU30MEPDI

CrpykrypHas uzomepusi npornat (I). YrneBogopo10B Takoro xe Tumna ¢
yeTblpbMsi aToMaMu C MOXKET OBbITh YK€ J[Ba: —MOApa3AeIIeTCs] HA HECKOJBKO
pazHoBHUIHOCTEN. M30Mepust ckesneTa 00yclIoBIeHa pa3IMuYHbIM MOPSIKOM CBA3U
MEXIy aTOMaMu yriepoja, 00pa3yronuMu CKeJIET MOJIEKYJIbl. Tak, MOKET
CYILIECTBOBATh TOJIBKO OJMH HEIHUKINYECKUIN HACBIIIIEHHBIN YII€BOAOPO C TPEMS
atomamu C # tpu: —0OyTtaH (II) u uzobyran (III), a ¢ nareto aromamu C H-TIeHTaH
(IV), uzonentan (V) u neonentas (VI):

st yreBonopoaa CzoHsz Bo3amoxHO yxe 366 319 nuzomepos.

N3omMepust mosioxeHus: 00yCIOBIIeHA PA3IMIHBIM MTOJIOKEHUEM KaKOW-THO0
PEaKIIMOHHOCTIOCOOHOM Ipymibl ((QYHKIIMOHATBLHON TPYIINbI, 3aMECTUTENS) TIPU
OJIMHAKOBOM YTJIEPOJIHOM CKeJieTe MoJieKyJl. Tak, mponaHy COOTBETCTBYIOT JBa
n30MepHbIX criupTa: H-iponioBbiid (VII) u uzonponunossiii (VIII):
CH, —CH, —CH,—OH , CH, —CH—CH,
VI |
OH
VI

B psiny anudaruyeckux nmpocThix 3GUpoB, Cyab(UI0B 1 aMUHOB CYIIIECTBYET
CHEIUANbHBINA BUJI N30MEPUU — MeTaMepusi, 00yCIOBICHHAS Pa3TUuYHbIM
MOJIOKEHUEM T€TepoaToMa B YIJIEPOIHOM 1ienu. MeTamepamu sIBJISIOTCA,
Hanpumep, MetuanponuiaoBsiid (XII) u qustmnoserit (XIII) a¢gupst:
CH, —O— CH, — CH, —CH, ,
pail
CH, —CH, —0— CH, —CH,
pan



M3oMepust HeNIpeAeIbHBIX COSTMHEHUI MOXKET ObITh BbI3BaHA PA3IHYHBIM
NOJIOXKCHUEM KPAaTHOM CBA3H, Kak, Harpumep, B OyteHe-1 (XIV) u 6yrene-2 (XV),
B BUHWIIyKCYycHOU (X VI) u kporonosoii (XVII) kucnorax:

1 2 3 4 1 2 3 4
CH,=CH—CH, —CH,, CH, —CH=CH—CH, ,

MW HW
CH,=CH—CH, —COCH, CH, —CH=CH—COCH
HVI VI

B GosblIMHCTBE ClydaeB CTPYKTYpPHbBIE H30MEPhl COUETAIOT MPU3HAKU U30MEPUU
CKeJIeTa U MOJI0KEHHUS, COACPkKAT pa3IMUHbIe (YyHKIIMOHAIbHBIC TPYIIIHI U
MpUHAJJIEKAT K PA3HbIM KJIacCaM BEIIECTB, BCIEICTBUE YETO OHU OTJIMYAIOTCS
JPYT OT Jpyra 3HAYUTEIILHO OOJIBIIE, YeM PACCMOTPEHHBIE BBIIIE U30MEPHI
BEILIECTB OJIHOTO M TOTO ke Thna. Hanmpumep, nzoMepamu sIBISIOTCA MPONUIIEH
(XVIII) u uuxnonponan (XIX), okuck atmnena (XX) u aneranpaeruy (XXI),
anetoH (XXII) u nponuonossiii anpaeru (XXIII), numerunossiii 3dup (XXIV) u
stunoBeId ciupT (XXV), amnien (XXVI) u metunanerunen (XXVII):

CH,=CH—CH,, CH, — CH, CH, — CH,, 0
3OV | / | ; i

CH, —C0—CH,, CH, —CH, —CH, CH,=C=CH,, CH, —C=CH
OV poiati 300V 3O0VTT

IIpocTpaHcTBeHHAs H30MeEpPHS NOIPA3JIEIAETCS Ha ABA BUJA: TEOMETPUUECKYIO
(LMC-TpaHC-U30MEPUIO) U ONITHYECKYHO. ['eomMeTpruyeckas n3omMmepus CBOMCTBEHHA
COeIMHEHUAM, cojiepxkaniuM aBorHbie cBsi3u (C=C, C=Nu 1p.), u
HEApOMATUYECKUM LIUKINYECKUM COETMHEHMIM; OHa 00yCIOBIeHa
HEBO3MOKHOCTBIO CBOOOJIHOT'O BPAILIEHUS] aTOMOB BOKPYT JABOWHOM CBSI3U WUJIU B
nuKie. B aTux cinydasx 3aMecTUTENM MOTYT ObITh PaclOJI0KEHbI JTHO0 IO OAHY
CTOPOHY IIJIOCKOCTH JIBOMHOM CBSI3M WM LUKJIA (IIUC-TIOJI0KEHHE ), TUOO0 O

6/
pa3HbIe CTOPOHBI (TPAHC-TIOTIOKEHUE). L TREG:

OnTuyeckas M30Mepusi CBOMCTBEHHA MOJIEKYJIaM OPTaHMYECKUX BEIEeCTB, HE
UMEIOIIUM IJIOCKOCTH CUMMETPUH (TIJIOCKOCTH, Pa3JIeSIIONIEH MOJIEKYTy Ha JIBE
3epKaJIbHO TOK/IECTBEHHBIE TIOJIOBUHBI) U HE COBMEIIAIOIIUMCS CO CBOMM
3epKAIbHBIM OTOOPAKEHUEM.



L
3epkano

Bomnpocs! /151 3aKperuieHnsl TEOPEeTHYECKOT0 MATEPUAJIa K MPAKTHYECKOMY
3aHATHIO

1. Yrto uzydaet opraHudeckass XumMus?

2. OcHoBHbIe TIoNI0keHus: Teopuu A.M. Bytneposa.

3. Kaxkwue yrimeBogopoapl Ha3bIBAIOTCS MPEICTLHBIMU?
3aaHus IS IPAKTHYECKOT0 3aHATHS:

1. PemmuTh npeiosKeHHbIE 3a1a4H.

2. IlpaBuinbHO OPOPMUTH UX B TETPAh IS MPAKTHUCSCKUX U KOHTPOJIBHBIX
paborT.

3. OTBeTUTH HA BCE BOMPOCHI I KOHTPOJIS.
4. OT4yuTaThCS O BBHIIIOJIHEHHON padoOTe MPEno1aBaTento.
3ajanue

[TocTpouTh BCEBO3MOKHBIE U30MEPHI ISl TAHHBIX (POPMYII, pacCUUTaTh
IIPOLICHTHBIN COCTaB yIJIEpOAa U BOAOPOAA.

Bapuanr 1 Bapuanr 2
CsHis CsHi2
CgHis C7His

Oo0pa3zen pemieHus 3a1aHUA

[TocTpouts BceBo3moskHbIe n3oMepbl it CsH11Cl, paccunTaTh mpoIeHTHBIHI
COCTaB yIJiepo/ia, BOJIOPO/Ia U XJopa.

AJITOPUTM peleHus
Hano: CsHi1Cl
Haiitu: (Cl).0 (H) u ® (C), ®onocTpouTh U30MePHI, pACCUUTATH
Pemienne
1. 3anuceiBarOT IMHENHYIO0 yriepoanyto uens Cs: C-C—-C-C—-C.

2. OnpeaensoT, K KaKOMY KJIACCy YTJIEBOIOPOI0B IPUHAICKHUT TaHHOE
coeauHenue. OnpeneneHre NPOU3BOAAT C TOMOIIBIO 00IKX GopMyIT AJis
yIJIeBOA0POI0B pa3HbIX kinaccoB (CnHan+2, ChHon 1 T.11.). BemectBo CsH11Cl —
XJIOpAJIKaH, T.C. SIBJISICTCS MPOU3BOIHBIM ajkaHa Buaa CnHans2 (N = 5), B KoTOpOM




onuH atoMm H 3amernen Ha Cl. 3HauuT, BCce CBS3U B MOJIEKYJIE OJIMHAPHBIC M HET
LIUKJIOB.

3. Hymepytot atromsl C yriaepoiHo# 1enu (yriiepoaHoro ckenera) u npu C-1
nomeniatoT rerepoarom Cl:
| 2 3 4 5 1 3 4 5
C-C-C-C—C = C-C-C-C—C-C.
4. 3anmuchIBAIOT HEOOXOUMOE YHCIIO aTOMOB BOJIOPO/Ia TIPU KaXKIOM yTIIepo/ie
TSN, YYUTHIBAs, YTO BaJICHTHOCTh YIJIepo/ia paBHA YeThIpeM. B pe3ynbrare
MOJTy4aroT U30Mep a):

a) Cl- CH —CH CH CH CH
1- l'..I:;|!|I HII||
5. [lepememniator aToM xj10pa 1o riaBHo nenu Cs, MOCIe10BaTeIbHO COSTUHSS
ero ¢ atomamu C-2 u C-3. Tak nmosy4aroT u3oMepsl 0) U B):

6) CH,~CH-CH,~CH,~CH_; 1) CH,~CH ~CH-CH,~CH,.
| I
cl cl
2'\.1i‘[‘l|\‘l|1.lll :'LH‘PII!‘]IT.III
JlanpHeiiiee cMEIeHUE XJIOpa BIIPaBO IO IIETH HOBBIX H30MEPOB HE JaeT. Tak,
u3oMep a*) TOKIECTBEHEH U30Mepy a), u3omep 0*) uaeHTuyeH uzomepy 0).
[IpocTo B m3oMepax a*) u 6*) meHsercst HanpaBieHue HyMepanuu atomoB C, cuer

BEJIETCS CIIpaBa HaeBo (0e3 3Be3/104eK ObLIO CIeBa HAIMPABO):

U= NAOPIRE HTaN

a*) CH,~CH,~CH,~CH-CH,~CI; ") CH,~CH,~CH,~CH—-CH,,
‘ (lfl
6. Mcxons U3 yriiepoaHOro ckenera (CM. MyHKT 3), KpaitHuit (msiTeiid) atom C
OTPBIBAIOT U MOMEIIAIOT 3aMECTUTEIIEM K BHYTPEHHEMY YIJIepo1y Lenu (CHayama K
C-2, notom k C-3). [Tonyuatot rnaBusie nenu Cs ¢ yriaepoIHbIM 3aMECTUTETIEM
npu C-2 u C-3:

(; 6 S::': Cl-C L ( {f u Cl ILI L
|
_ C

O — e
e

3anuchIBalOT CTPYKTYPHBIE (DOPMYJIIBI HOBBIX H30MEPOB:

1) Cl-CH,~CH-CH,~CH,; ) CI=CH,~CH,~CH-CH.,
| |
CH, CH,

1-xrop. 2-memnfiyTan 1-xa0p- 3oueToeabyras

7. ITomemas xmop npu BHyTpeHHUX aromax C rimaBHoM yriepoaHou uenu Ca,
MOJIY4aloT JIBa JOMOJHUTEIbHBIX U30MEPA:

cl
1 f‘l 3 4 4 i 2 |
e) CH,~C-CH,~CH; %) CH,~CH-CH-CH,,
| |
CH, CH, ClI

2-xi10p-2-eTiabyTn 2-xi0p-3-meriabyTn



8. BemectBo hopmyisr CsH11Cl MOXKET UMETH TPEXYIIIEPOAHYIO TIABHYIO LIETIH
Cs:

C CH,
3 :l 3 :
¢-C-C-C =  3) CH,~C~CH,~Cl.

C CH,

1=x0p= 1, 2- mameTsanponin

Takum obpaszom, aiis BeriecTBa ¢ MojekyssipHoi hopmynoit CsH11Cl MmoxHO
COCTaBUTh BOCEMb CTPYKTYPHBIX (hOPMYJ H30MEPOB a)—3), Pa3INYAOIIUXCS
CTPOCHHEM.

9. Jlanee paccunTaeM MPOLEHTHBIN COCTaB yIiiepoa, BOJIOPOIa U XJIopa.

9.1. U3 Ilepuomnueckoii Tadbmuipl JI.1. Menaeneesa (npunoxenue 2)
BBINTMCHIBAEM 3HAYEHUSI OTHOCUTEIBHBIX MacC aTOMOB 3JIEMEHTOB, BXOJSIIUX B
coctaB CsH11Cl:

Ar(H) =1, Ar(C) =12, Ar(CIl) = 35,5
9.2. 3anuceiBaeM popmyny pacuera B ooieM Buae Mr(CsH11Cl):
Mr(CsH11Cl) =n1 Ar(C) +n-2 Ar(H) + n-3 Ar(Cl)-

9.3. l[loxacraBnsgem 3HAaYEHUSI OTHOCUTEIIBHBIX ATOMHBIX MacC 3JIEMEHTOB C YYETOM
MOJIb-aTOMOB B (DOpMYyJTy pacuera U BHIUUCIISECM:

Mr(CsHa1 1 + 35,5 =106,5- Ar(H) + Ar(Cl)=5-12+ 11 -Cl) = 5-Ar(C) + 11
9.4. BeruncinsieM MacCOBYIO JIOJIO DJIEMEHTOB 10 (opMyJie:

n- Ar(anemenma) 100%
. (8]

w(31emeHma) = Mr(8ewjecmea) (1)

— MaccoBasi J0JIs 3JIEMEHTA B BEILIECTBE; (I/IC

Ar— oTHOCUTEIbHAs aTOMHAs Macca;

N — UHAEKC B XUMUYECKOU popmyiie;

M;: — oTHOCHTEIBHAS MOJIEKYJIIpHAsE Macca BEILIECTBA.

MaccoBblie 10JTM BBIPAKAIOT B MPOIEHTAX WU B JOJISIX:

(C) =n(C)-Ar(C)-100% / Mr(CwsH11Cl) = 5-12-100% / 106,5 = 56,34%.
(H) =n(H)-Ar(H)-100% / Mr(CwsH11Cl) = 11-1-100% / 106,5 = 10,33%.
(CD) =n(Cl)-Ar(Cl1)-100% / Mr(CwsH11Cl) = 35,5-100% / 106,5 = 33,33%.
9.5. IIpoBepumM pacuer, CII0)KUB MACCOBBIE JTOJIU JIEMEHTOB:

(Cl)=56,34 + 10,33 + 33,33 = 100 %o(H) + ®(C) + ®

CrnenoBatenbHO, pacyeT BHIMOJHEH BEPHO.

OtBer: (Cl) =33,33%.0(H) = 10,33%; o(C) = 56,34%; ®



Bomnpocs! 17151 KOHTPOJIA

1. 3anumure 061ryt0 HopmyiTy JTF000TO MPEACTABUTENSI TOMOJIOTHIECKOTO
pslla MpeaeabHbIX YIJIEBOAOPOAOB.

2. Kakwue BHUABI N30MCPHH BbI 3HaeTe?
<I)opMa KOHTPOJIfl BLINIOJTHCHUA IMIPAKTHYCCKOIO 3a/laHUA:

BrinonnenHast paboTa mpecTaBisaeTcs IPenoaaBaTeso B TETPAAH s
BBITIOJTHEHUS MMPAKTUYECKUX U KOHTPOJBHBIX pa0OT MO AUCIUIIIIUHE « X UMHUS.

Tema npakTuyeckoit padornt Ne 9

Tema 4.2. CBoiicTBa OpraHU4eCKNX COEMHEHHU, 4 yaca
OP: O1-031

JIP: I1-7111

Henn: N0O3HaKOMUTH yYaIlIUXCs C TPUBUAJIbHBIMU Ha3BAHUSMU U

paALMOHAIBHOU HOMEHKJIATYpO;

JaTh ollee npeicTapiieHne 00 OCHOBHBIX MPUHIMIAX (POpMUPOBAHUS HA3BAHUIMA
OPraHUYEeCKUX COCAUHEHUN 110 MEXKAYHAPOJHON HOMEHKIIATYpE;

dbopMHUpOBATH YMEHUE HA3bIBATH OPTaHUYCCKUE COCTMHECHHSI TI0 MEXKIYHAPOTHON
HOMEHKJIaType.

Pemenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUM HA CBOMCTBA
OPraHUYECKUX COEAUHEHUN OTJEIbHBIX KJIACCOB

O6opynoBaHUE: KAPTOUKHU- MOACKA3KH « OCHOBHBIE KJIACCHI OPTaHUUYECKUX
COCUHECHUI»

1. Uctopuueckas cripaBka.

Kpome MexxnyHapo1HOM HOMEHKJIATYPhl B OPTaHUYECKON XUMHUU HUCTIOJIb3YIOTCS:
TPUBHAJbHbIE (MCTOPUYCCKHU CIIOKUBIIUECS ) HA3BaHUS: YKCYCHas

KHUCIIOTa, TiuiepuH (ot rped. glykys - cnaakuit), gopmansaerun (ot aat. formika
— MypaBei). XUMHUKH U CelYac peIKo Ha3bIBAIOT allETUJIEH ATUHOM, a
MYPaBbUHYIO KUCJIOTY — METAaHOBOM.

PanuonanbHast HOMEHKJIATYPA, COTJIACHO KOTOPOU COAUHEHUE
paccMaTpHUBAIOCh KaK MMPOU3BOAHOE HAN00JIee TUITUIHOTO MPEICTABUTES KIlacca:
METWJIAUETUIICH, IMMUATWIITUIIEH U JP.

Yuciio opraHmyecKuX COEAMHEHUM PACTET B TEOMETPUYECKON MPOTPECCHH.
XUMHUKaM pa3HbIX CTPAH CTAJIO TPYAHO OOIIATHCS, TOCKOJIBKY OJTHU U T KE
BEIIIECTBA UMEJIM PAHbIE HA3BAHMS, a MOJI OJHUM HA3BAHUEM I0IpAa3yMEBaIn
HECKOJIBKO BEILIECTB. XUMHUKHU BCEX CTPaH, BXOAAIIMX B MeXTyHAPOAHBINA COHO3
teopeTudeckoi u npukinaanon xumun (MKOITAK) co3nanu cnieruanbHbIN
KOMHTET, KOTOPBIH BBIPAOOTAI OCHOBBI €0UHOU OISl BCEX OPSAHUUECKUX



geujecms HOMEHKJIATypbl. DTy HOMEHKIIATYPY

Ha3bIBAIOT MeKAYHapoaHo# unu Homenkiaarypoin HIOITAK.

2. OCHOBBI MEXKIYHAPOJHOW HOMEHKJIATYPbl OPraHU4YeCKNX COeAMHEHMH.
Jlitst TOro 9TOOBI YMETH MOJIH30BATHCA €10, HYKHO COBCEM HEMHOTO:

o 3Hatb cBeneHus Tabauibl 3. « OCHOBHBIE KJIACCHl OPTaHUYECKUX
COEJIMHEHUI» U YMETh UMM MOJb30BaThed. ( [lepenumure Ha MIOTHYIO
Oymary aTy Tabnuily, caenaiTe cede KapToUKy-TOACKa3KYy) .

« XopouIo 3HaTh Ha3BaHUS MEPBBIX MPEACTABUTENECH TOMOJIIOTHYECKOTO psia
MpeAebHBIX YIIIEBOJAOPOAOB (OT ME€TaHa JI0 A€KaHa) U PaJIUKaJOB.
(Cnemnaiite Ha 00paTHOM CTOPOHE APYTYIO0 KAPTOUKY-TIOACKA3KY ):

Ha3BaHusi aJJKaHOB M WX PAJUKAJIOB

CocTaB ainkana HazBanue Panukan Hassanue
CuHour2 aJIkaH -CrHont AJTIKIJT
CH4 METaH -CH3 memu
C2 He STaH -C2 Hs STHJI
Cs Hs nporaH -Cs Hy POITHJI
Cs4 Hio OyTaH -C4 Ho OyTHJI
Cs Hiz IIEHTaH -Cs H11 aMHJI
Ce Hi1s reKcaH -Ce H13 TeKCHJI
C7 Hie rernTaH -C7 His FeNTHJI
Cs His OKTaH -Cg H17 OKTHJI
Co Ho HOHaH -Co Hio HOHMJI
Ci1o0 H2o JCKaH -Cio H2: JCTIHII

e XOpOIIIO 3HATh AJITOPUTM HA3BAHUS BElIECTB AlIMKIMYECKOTO

CTPOEHUS:

1. BoiOpaTh caMyto JJIMHHYIO YTIEPOIHYIO IIETb.
2. IlponyMepoBath €€ ¢ TOW CTOPOHBI, K KOTOPOU OJMKE paJiMKaIbl, MU CTApIIUN
3aMECTUTENb, WU KpaTHasl CBsA3b ( B 3aBUCUMOCTH OT KJIacca BEIIECTBa ).
[TopsiioK cTapIIMHCTBA OCHOBHBIX I'PYIIN YKa3aH Ha cTpaHulle 36 ydyeOHUKa.

3. Ykazath B npegukce (Te k€ NPUCTABKH, HO CHIEIU(DUUECKHE, XUMUYECKUE)
noJioKeHne (HOMep aToMma yriiepo/ia) 1 Ha3BaHue pajunKasia, 3aMeCTUTENs,
(byHKIMOHATBHOW TPYIIIBI B aJI()aBUTHOM MOPSIIKE.

4. 3anucaTtb KOpeHb, COOTBETCTBYIOIIUI YUCITYy aTOMOB YIJIEpO/ia B IIIaBHOU
LETH.

5. Ecnu ecTh ABOMHAsI CBSI3b, TO TIOCIIC KOPHS TIOCTaBUTh cyP@urc -eH ¢
yKa3aHUEM MOJIOKEHUsI CBSI3U B IENU; JJIsl TPOIHOI CBSI3M HCII0JIb30BATh
cyghguxc -uH. Ecaum KpaTHBIX CBsA3EH HET — cyghhukc -aH.

6. ITocne aToro ykazars cyp(puKc, COOTBETCTBYIOIIUNA KETOHY, aIbJICTUAY WU
KHCJIOTE, €CJIM €CTh COOTBETCTBYIOIIME (PYHKIIMOHANIbHBIE TPYMIbL. |15 KETOHOB
yKa3bIBaeTCs MOJ0KEeHUE (PYHKIIMOHATILHON TPYTIIIHL.

7. Ecnu B BeniecTBe HECKOJIBKO OJJMHAKOBBIX PaIUKAIOB, 3aMECTUTENICH, CBSI3EH
WK QYHKIIMOHAIBHBIX TPYMI, TO OHU HAa3bIBAIOTCS BMECTE, C UCIIOJIb30BAHUEM
YUCIIUTEIbHBIX:



2—nau, 3—T1pu, 4 —TeTpa W T.A.
8. IIpu Hanrcannu Ha3BaHus BCe MUGPPHI OTACISIOTCS APYT OT JIpyra 3amsThIMU, a
ot OykB — neducamu.
[Tpumep:
5 4 3 2 1
CHs3— CH - CH - CH - COOH
o
CHs CHs NH2
2 -aMHiHO — 3,4 — OuMETUINEHTAHOBAs KUCJIOTA.
1.ITockonbKy B IJTaBHOM 1IETIH ITSITH aTOMOB yTJIepoa, OCHOBA Ha3BaHUS - MEHTAH.
2. B monekyne ectb pynkimonanbHas rpynna — -COOH kapookcunbnast . Ha eé
MIPUCYCTBUE YKA3bIBACT -0Basi KMCJIOTA
3. B rnmaBHO# 11eNU €CTh TPU 3aMECTUTEIIS:
aMHHO —TPYNIAa, e¢ MoJOKEeHNUE yKa3bIBaeTCsl MUQPou 2,
1 JBe MeTHJbHbIE rpynnbl. Ha 4nciio METHIBHBIX TPYNI YKa3bIBACT
YacTUIIA OU-, & HA TTOJIOJKEHHE B iern mudpsl 3,4. Mexay nudpamMu ecTh 3amsaras,
uudpsl OT OYKB OT/ACIICHBI Je()UCOM.
111 3akpenienue.
1. Pacwughpyiime na3Banue BeniecTna, popmysa KOTOPOro:
1 2 3 4 5
CH3—- C=CH - CHz- CH3
|
CHs 2 — meTujimeHTeH — 2
1. B rnmaBHOM LIEMOYKE S YTIIEPOJHBIX aTOMOB, TO3TOMY OCHOBA Ha3BaHUS —
NeHTaH (110 Ha3BaHUIO COOTBETCTBYIOILIETO AJIKaHA).
2. Tak kak B MOJIEKYJIC UMEETCS ABOMHAS CBS3b, Cy(hhpuxc -an B OCHOBE
Ha3BaHUS U3MEHSIETCS HA — €H.
3. Ilociie OCHOBBI HA3BAHUS YKA3aHO TTOJOKEHUE IBOMHOM CBSI3U B LIEMHU: OHA
HAYMHAETCSI OT BTOPOI0 YIIE€pPOJHOrO aTOMa.
4. B rnaBHOM 1€ uMeeTcs oauH 3aMecTuTenb - MmeTusl CHs. OH Ha3bIBaeTcs
nepes; OCHOBOM Ha3BaHUs C YKa3aHUEM TOJIOKEHUS B IIETIU: IPU BTOPOM aTOME
yriiepoja.
Paboma 6 napax.
2. HazoBute BemiecTBo o MEXAyHAPOIHON HOMEHKIIATYpe:
CHs
|
HO -CH: - C—-CH: - CHs
|
CHs
3. CocraBbTe hopmyiy BemecTBa: 2,3 — ouMeTHOyTeH — 1.

Pemenue 3a1a4 u ynpaxxkaenuit no teme «Kuciaopoacoaepkaiiue opraHu4eckue
COEJIMHEHU S

Y4eOHas Hesib: 3aKpEeNUTh U 0000UIUTH TEOPETUUECKUE 3HAHUS O
KHCJIOPOJICOIEPKALUX OPraHUYECKUX COCTUHEHUSIX.



3az[aqn NPAKTUYCCKOIO 3aHATHUA:

1. 3akpenuTh TEOPETUUECKHUE 3HAHUS O KUCIOPOJICOACPKAIINX OPTraHUYECKUX
COEJIMHEHUH.

2. OTBETUTH HA BONIPOCHI JUISl 3aKPEIUIEHUS TEOPETUYECKOIO MaTepraa.
3. BBINTOJIHUTH IPAKTUYECKUE 3aJaUH.
4. OTBETUTH HA BOIIPOCHI JJIs1 KOHTPOJIS.
O0ecnie4eHHOCTD 3aHATHSA:
1. YuebHO-MeTOaMUECKAs TUTEpaTypa:

o 256 c.— M.: Akanemus, 2015. —T'abpuensu O.C. Xumus nis npodeccuii u
creruanbHocTel TexHuueckoro npoduss: yueonuk / O.C. Nabpuenss,
N.T". OctpoyMOB.

1. CnopaBouHasi TuTepaTypa:
o Ilepuognueckas cucrema XUMHUECKUX dieMeHTOB uM. [[.11. Menneneea.

o Tabmuma «CpaBHHUTENbHAS XapaKTEPUCTUKA KHCIOPOICOICPKAIINX
OpraHUYECKUX BEUIECTBY.

BaxxHeliue peakuuy CiupToB U KapOOHOBBIX KHCIIOT.
1. Terpanp /Ui MPaKTUYECKUX U KOHTPOJBHBIX paboT.

2. KanpkymsTop.

3. Pyuxka.

KpaTkue TeopeTnueckue u yueOHO-MeTOANYECKHE MATEPHAJIbI 10 TeMe
NPAKTHYECKOI0 3aHATHS

K kucnoponocoaepxamuym COEAMHEHUSIM OTHOCSITCA: CIIUPTHI, aJIbJICTUIBL,
KETOHBI, KAPOOHOBBIEC KUCIIOTHI, TPOCTHIE AIPUPHI, CIIOKHBIE Y(PHUPHI, YTIICBOIHI.

CnmMpThI — 3TO IPOU3BOAHBIC YTIIEBOAOPO/IBI, COJEPIKAIINE OTHY WIIH HECKOJIBKO
ruapoKCcHIbHBIX Tpyni (- OH). ITo npyromy ux Ha3pIBalOT aJIKaHOJIAMU WITH
CTapoe Ha3BaHHWE — aIKOTOIH. [Ipy Ha3BaHWUU CIIUPTOB K COOTBETCTBYIOMIEMY
yrieBogopoay aodasmusiercs cyhduxc — o.

Crtpoenne ciupTa MOKHO BBIPAa3uTh cienyromum obpazom: R-OH

Oobmas popmysa oqHOATOMHBIX NpenesibHbIX cnupToB CnHon+1OH
du3uyecKue CBOMCTBA CHUPTOB OOBSICHSIIOTCS UX 3JIEKTPOHHBIM CTPOECHUEM.
MPU OOBIYHBIX YCIOBUSX — )KUAKOCTH € pe3kuM 3amnaxom.—C1-C10

TBEp/bIE BEIIECTBA, C IPUATHBIM 3al1ax0oM.—BpICIINe CIUPTHI

B cniuprax HeT ra3000pa3HbIX COETUHEHUHN, 3TO OOBACHSIETCS HAIUYUEM B
MOJIEKYJIaX CIUPTOB MOJIIPHON TUIPOKCUIIBLHOM IPYIIIbI, KOTOpasi IPUBOJUT K



00pa30BaHUIO MEX]Ty MX MOJICKYJIAMH BOJIOPOJHBIX CBSA3EH, UTO MPUBOJIUT K
00pa30BaHUIO K aCCOIMAIIMK MOJIEKYJ, /IeJaeT UX KaK Obl MPHIIUIIIUMU JPYT K
npyry. [loaToMy [ CHUPTOB XapaKTEPHBI BBICOKUE TEMIIEPATYPHI IIABJICHUS U
KUIICHHUSL.

Cnoco0bI 1oJry4eHusi CHUPTOB
1. I'maposnu3 raoreHoasKaHoB.
2. 'mapatanus ankeHoB (IpUCOEAMHEHNE MPOTEKAET MO MpaBuily MapKOBHUKOBA.

3. 'uppupoBaHue ajibJIETUA0B U KETOHOB (IIPU TUAPUPOBAHUU AJIbACTUIOB
00pa3yloTcs MepBUYHBIE CIIUPTHI, a IPU THIPUPOBAHUHA KETOHOB 00pa3yroTCs
BTOPUYHBIE CIIUPTBHI.

4. Oxucnenne ankenoB CH>=CH2+(O)+H20—HOCH2-CH,OH.
5. Cneuuduyeckue crocoObl NOTYyYEHUS CIIUPTOB.
A) noxy4yeHue MeTaHoJIa U3 CUHTE3-Ta3a:
CO+Hz —CH3OH.
b) 6poxeHue TioKo3bl:
CsH1206 — 2C2HsOH+2CO2
croco0 MoJy4YeHHsl rIulepuHa.—B) ruipoaus ;Kupos

deHo0JIaMHU HA3bIBAIOT OPTaHUYECKUE COCTUHEHUSI, COJIEPKAIIUE THIPOKCHIBHYIO
IPYIITY, HEMTOCPEACTBEHHO CBSA3aHHYIO ¢ OCH30JbHBIM KOJIBIIOM.

[TpocTteitmuMm u3 HeHoIoB ABISETCS OJHOATOMHBIE THAPOKCUIBHOE TPOU3BOTHOE
oensona CsHsOH, koTopoe u Ha3bIBalOT 0OBIYHO (PEHOJIOM.

AJIbIerHIaMH1 HA3bIBAIOTCSA OPTAHUYECKHUE COEITUHEHUS, MOJIEKYJIbI KOTOPBIX
conepxar gynkuonanpnyto rpymnmny COH (anpaerunnyto rpynmny), COeIMHEHHYIO
C YIJIEBOJOPOIHBIM PAJUKAIOM.

KeToHbI — oprannueckue COeAUHEHHUSI, B MOJIEKYJIaX KOTOPBIX KapOOHWIbHAs
rpymnIa COeIMHEHA C IByMs YIJIEBOJOPOJAHBIMU PAIUKATIAMU.

Ha3zBanus anpaeruioB 00pa3yroT OT Ha3BaHUN COOTBETCTBYIOIINX AJTKAHOB C
nobasieHueM cyddukca —anb. Kpome Toro, mpocteuiinme aibaeruibl COXpaHUIn
UCTOPUYECKHUE Ha3BAHUS:

HCOH- meTananb, MypaBbUHBIN anbaerui, (hopMaibaerin);
CHs-COH- sTaHanb, ykCyCHbIN anbaeru/ ( aneTaibAeTrum);
CH3-CH2-COH- nponaHajib, IPOITMOHOBBIN aJIbJACTHUI;
CHs-CH2-CH2-COH- 6yTanans, MaciassHON ajabIerul.

Cnoco0blI moJIy4yeHus ajabAeru0B 1 KETOHOB



1. Oxucnenue uiu JerugpupoBaHue
e TMEPBUYHBIX CIIUPTOB;
e BTOPUYHBIX CIIUPTOB.
2. Peaknus Kyueposa
o TMOJYYEHHUE aleTalIbICTUA;
o TOJy4YEHUE KETOHOB.
3. Tepmuueckoe paznoxenue Ca nin Ba conelr kapOOHOBBIX KUCIIOT.

Kap06oHoBbIe KHCJIOTBI TTPOM3BOJIHBIC YIJIEBOJOPOA0B, COAECPKAIIUX OJHY WU
HECKOJIBKO KapOOKCHUIIbHBIX TPYIIIT:—

O
OH

-
i
oy

IHonyyenue KapOOHOBBIX KHCJIOT
1. Oxucnenuem coupToB.

2. OKHUCIIEHUEM aJIbJIETUOB.

3. OKuCIEHUEM YIIIEBOJOPOIOB.

Caoxublie 3pupbl QyHKIIMOHATBHBIE POU3BOIHBIE KAPOOHOBBIX KUCIIOT, B
KOTOPBIX aTOM BOJOPO/1a KapOOKCUIILHOM IPYIIIbI 3aMEIIeH Ha YTIEBOAOPOIHBIN
pajuKat.—

YrieBoabl — (caxapa) — OpraHn4ecKre COSMHEHNUS, UMEIOIINE CXOAHOE CTPOCHHE
Y CBOMCTBA, COCTaB OOJIBLIIIMHCTBA KOTOPBIX oTpaxaetr ¢popmyia Cx(H20)y, rae x, y
> 3.

BOl'[pOCLI AJIA 3AKPEIJICHUSA TCOPECTUYECCKOIo MaTepraja K NIPAaKTUYCCKOMY
3AaHATHIO

1. Kakwue yrineBogopobsl OTHOCATCS K Kiiaccy cnupToB? Ha kakue rpymbl OHU
nenarca?

2. Kakue opranuveckrie BeIIeCTBa Ha3bIBAOTCS anbaerunamu? [Ipusectu
o01Tyr0 OpMYyITy ambJIETHIIOB.

3aganus I NPAKTUYECKOr0 3aHATHSA:
1. Pemmth npeasioxKeHHbIE 3a/1a4H.

2. IlpaBunbHO 0OPOPMUTH UX B TETPAJh IS MPAKTUUECKUX U KOHTPOJIbHBIX
paborT.

3. OTBeTUTH HA BCE BOMPOCHI I KOHTPOJIS.

4. OT4yuTaThCS O BBHIIOJIHESHHOMN pa60Te MMpCIIoAaBaTCIIto.



3aganue 1

Bapuanr 1

Bapuanr 2

B cMech MeTaHoa 1 mponaHojia Maccou
25,5 r noMecTuiIN U30bITOK HATPUs, IPU
HTOM BBIJICITHIICS BOJOPOJ (H.y) 00bEMOM
5,625 n. KakoB cocTaB UCXOJJHOM CMeCH
CupTOB?

B cmech aTanona u Oyranona-1 maccou
21,3 r momecTiM U30bITOK HATPHS, IPU
3TOM BBIAEIWICS BOAOPOA (H.Y)
00BéMoM 6,72 1. KakoB cocTas
WCXOJHOW CMECU CIUPTOB?

Oo0pa3zen pemeHus 3a1aHUA

B cMech sTanona u npomanona maccout 16,6 T moMecTunu N30BITOK HATPUS, TIPH

HTOM BBIJICTHIICS BOJOPOJ (H.y) 00bEMOM
CcupTOB?

3,36 1. KakoB cocTaB HCXOJHOHN CMECH

AJITOPUTM pelIeHus

lano:
m (cmecu) = 16,6 1.
V (H2)=3,36n

HaiiTtu: coctaB ncX0IHOM CMECH.

Pemenune

O0603HaunMM Maccy 3TaHoJIa X T, TOr/1a Macca rponanosa (16,6 — x) r.

1. O6beM BOIOPO/IA, BBIJICITUBIIHICS TIPU

2C2Hs0H + 2Na =

Mr (C2HsOH) =24 + 6 +16 =46 a.e.m.
M(C2HsOH) = 46 r/monb

HGﬁCTBHH HaTpuAg HA 3TAaHOJI,

2C2HsONa + Hz

46 r. cniupta obpazyercs 22,4 1. H-U3 2

U3 x T ciupta oOpazyercs @ 1 Ho

_ 22,4-x
2-46

2. O6beM BOAOpOA, BBIACIUBIIUNCS TPU

2C3H70H + 2Na =

Mr (C3H;0OH) =36 + 8 +16 = 60 a.e.m.
M(C2HsOH) = 60 r/mo1n

JEUCTBUM HATPHUA HA TPONAHOI,

2C3H70ONa + H»

60 r. nponanona Beiaenuthes 22,4 H-U3 2

U3 (16,6 - xX) r. nponanosia Beiaenutcs b a1 Ho




(16,6 — x)-22,4
2.60

3. 3Has, uTo o0t 00beM a + b = 3,36 1, cocTaBiiieM ypaBHEHUE C OHUM

HCU3BCCTHBIM.

224-x (16,6 — x)- 22,4
246 260

= 3,36

Otcrona x = 4,6 r. Takum oO6pa3zoMm, B cmecu Haxoautces 4,6 T sranona (C2HsOH) u
16,6 — 4,6 = 12 r nponanoxna (C3H7OH).

OtBeTt: B cMecu Haxoautes 4,6 r 3TaHosa u 12 T mponaHona.

3ananue 2
Bapuanr 1 Bapuanr 2
Hanucarts ypaBHeHUE peakuuu, Hanucars ypaBHeHue peakuuu,
MOATBEPKAAOIINE XUMAYECKHE MOATBEPKAAIOIINE XUMAYECKHE CBOKCTB
CBOMCTBA YKCYCHOM KUCIIOTHI MIPONMHUOHOBOM KUCJIOTHI.

AJITOPUTM pelIeHus

I[J'I?I BBIINTOJIHCHUA 3a1a491 H606XOI[I/IMO BOCITIOJIb30BATHCA TCOPCTHUUICCKHUM
MaTCpUAJIOM I10 TCMC MMPAKTHUYCCKOI'O 3aHATHSI.

3axanue 3

Hanumure ypaBHEHHS peakyid, MPU MOMOIIY KOTOPBIX MOYXKHO OCYIIECTBUTD
CJIEAYIOLINE IPEBPALLICHUS:

Bapuanr 1

Bapuanr 2

CaC; C—>»2H2, C—2Hs C—2He C—o2oHs [CoH2 CH—3 C—OH 2Hs CH—OH 3

C—Cl 2HsOH

CH—COOH 3COOCH3

OoOpa3sen penreHusi 3a1aHUS

Hanumure ynpasieHus peakiui, Mpyu NOMOIIN KOTOPBIX MOXKHO OCYIIECTBUTh
CJIEIYIOIINE TIPEBPALCHUSA:

CaC; C—2H, C—2Hs C—2Hs—OH

1 s s, RO R T by e, 4 Y BT R 5
i

Pemenune




1) CaC, + H2 C—0 2H> (auernien)

2) CoHz + Ho C—2Ha (aTHeH), peakiyst uaeT B IPUCYTCTBUH
MOIU(PUITUTPOBAHHOTO MAJIIAUEBOTO KaTaIN3aTopa

3) C2Hs + H2 C—O0 2HsC, naBnennn 7 Mna.°OH, peakuust HaeT B IPUCYTCTBUU
oprodochopHOI KUCIOTHI, HAHECECHHOW Ha CHIIMKArejb, akTHBUPOBAHHBINA YIOJIb
wim acoect, mpu Temmeparype 300

4) CoHs—OH + CuO peaxIus uAeT Ipyu HarpeBaHUU.

0
&
C,Hs—C
5) CoH2, + CO + H2 — H (okcocunres, Kat: Ni, Co,
10-100-200 °C (P=101 — 252,5) ° I1a)

0

&

Co(CO), CEHS_C\
- H

6) C2Ha + CO + Hy

okcocunTe3 u3 stwieHa, CO u H-IIpowmbinuieHHsiii crnoco0 moxy4eHus 2 B
npucytctBun katanuzatopa Co(CO)4ipu TEMIIEpATYPE
C u naBneuuun 25 mI1a.°190-210

Bomnpocs! 17151 KOHTPOJIA
1. B yem cymHocTs peakuuu Kydyeposa?
2. KakuMm 00pa3om u3 ajipJieryia MOXKHO MOJYYUTh CIIUPT U HA000POT?

3. Kakue oprannyeckue BemecTBa OTHOCITCS K KJIACCy KapOOHOBBIX KHCIIOT?

dopMa KOHTPOJISI BHINOJHEHUS] NPAKTHYECKOI0 3aJaHHS:

Brimonnennas paboTa mpeacTaBisIeTcs IPEnoaaBaTesto B TETPAIH s
BBITTOJIHCHUS MPAKTUYECKUX U KOHTPOJBHBIX PA0OT MO JUCHMILUIUHE « XUMUS.

Pewenue 3a0au no meme: «Y21e6000p00sl u ux npupoOHvle UCHOYHUKI).

YueOHnas nesb: GopMUPOBATH YMEHUE PEIIATh 3a/1a4 MO TeMe: «YTIIEBOIOPOIbI
U UX TIPUPOIHBIE UCTOYHUKI.

Y4yeOHBIC 321a4H:

1. mMOBTOPUTH MpaBUia HAMUCAHUS YIJIEBOJAOPOAOB MO CUCTEMATUUYECKOM
HOMEHKJIaType, XUMUYECKUE CBOMCTBA, MOJyYCHUE U IPUMEHEHHUE.

2. Hayuuthcs pemats 3a/1a4u Ha BBIBOJI MOJICKYJIAPHOM (hOPMYITBI
OPraHUYECKOTO COCTMHEHUS.

3. Hayuwmrthcs monb3oBarhes mpaBmiioM Jle [larense mis cMemeHus
XUMHUYECKOTO PABHOBECHS;



OxuaaemMble pe3yJibTaThl:
CTyIeHT JOJKEH:

HMETb HpaKTI/I‘leCKI/Iﬁ ONIBIT: IPUMCHCHU A 3HAHMUU 110 OpFaHHHGCKOﬁ XUMHHU IIPU
PCUICHUHU 3a1a4,

3HATh: MMPCACIBbHBIC U HCIIPCACIbHBIC YITICBOAOPOAbI, IIOHATHA H30MCPHUHU U
TOMOJIOTHH

YMeTh: Ha3bIBaTh Pa3BETBICHHbIE ¥Y B 110 cucTeMaTnyecko HOMEHKIAType,
NUCaTh YPAaBHEHUS PEaKIMU, OTOOpaXKarolue XMMUYECKUE CBOMCTBA, MOTyYECHHUS
VB, BBINONHATH pacy€Thl 10 HopMyiam;

BJIa/1eTh: HABBIKAMH PaOOTHI C KAJIbKYJISITOPOM.

Obecnie4eHHOCTDH 3aHATHS (CpeACcTBAa 00y4YeHHUs):

1. COOpHHMK METOIUYECKHUX YKa3aHUU IJIsl CTYI€HTOB IO BBIIOJIHEHUIO
NPAKTUYECKUX 3aHATHH 110 y4eOHOUN TUCHUTTNHE « XUMUS».

Pabouas TeTpans.
Kaprouku — 3amanus.

Kanbkynsarop.

A

Pyuxka.

Kparkue Teopernyeckue ¥ y4e0HO-METOAMYECCKHE MATEPHAIbI
10 TeMe NPAKTHYEeCKOIro 3aHATHSH

YraeBogopoabl — caMbl€ MPOCThIE OPraHUYECKUE COEAMHEHNS, COCTOSIINE U3
yriiepoja v BoJopoja. B 3aBucuMocTH OT xapakTepa yriiepoAHbIX CBSI3EH U
COOTHOIIEHHUS MEXAY KOJIMYECTBOM aTOMOB YTJI€pO/ia U BOJIOPOIa OHU JEISATCA HA
npejeNbHbIe (HACBIIIEHHBIC) U HETIpeIeIbHbIE (HEHACHIIIICHHBIE) C OJTHON WU
HECKOJIbKUMH KPaTHBIMU CBSI3IMU. B 3aBUCUMOCTH OT CTPOEHUS YIJIEPOHOM 1enu
YTJIEBOJIOPOJIbl OTHOCSITCS K COCIMHEHUSIM C OTKPHITON (HE3aMKHYTOM)
YTJIEPOAHOM IENBIO U C 3aMKHYTOM, T.€. K ITUKJINYeCKuM coeauHenusM. Cpenu
HUKIIMYECKUX YTIEBOJAOPOJIOB OCOOYIO TPYMITy COCTaBJISIOT apOMaTHUYECKUE
YTJIEBOJIOPO/IbI, OTJIMYAKOIITUECS PSAIOM CIIeIM(PHUUECKUX CBOMCTB.



| YTJIEBOJOPOJHI |
C.Hy

[ AnuEIHYecKHe
{ammbaTmye cKHe) )

I L
Hacbimennsie ||| HeHacbimeHEBIR A MHITHETH- ApuMMH—
\\
R | —
AJIE e HBI [{uE .10 40K aHBI
C nH2n C nH2n
AIKagHeHBI [TrKT0AaTK e HBI
C nHEn-z C nHBn-E
ATEHHBI I{r1E 10 ATIK HHBI
C nH2n-2 C nHzn- 4

I'omouiorm -
BEIIIECTBA, MPUHAJICIKAIINE K OJTHOMY KJIACCY, CXOAHBIE 110 COCTABY, CTPOEHUIO U
CBOMCTBaM, HO pa3jIMyarolyecs Ha OJIHy Wiu HeckoJibko rpynmn CHz (rpymmy
CH> Ha3bIBalOT TOMOJIOTHUYECKOM Pa3HOCTHIO)

I'oMos10rHYecKUM PSIIOM HA3bIBAETCS PsJl BEIIECTB, PACHOIOKEHHBIX B IOPSIIKE
BO3PACTAHUS UX MOJIEKYJISIPHBIX MACC, CXOJAHBIX 10 CTPOCHUIO U XUMHYECKUM
CBOMCTBAM, T'/I€ KQXbI UJIeH OTJIMYAETCSl OT MPEbIAYIIEro Ha TPYIILy

CH; U30mepus — sBIICHUE CYIIIECTBOBAHUS COCIMHEHUM, KOTOPHIE UMEIOT
OJINHAKOBBINM COCTaB (OJJMHAKOBYIO MOJIEKYJIAPHYIO (OPMYJITY), HO pa3HOE
crpoenue. Takue coeMHEHUs Ha3bIBAKOTCA Uzomepamu. Paznuuus B nopsake
COCMHEHUS aTOMOB B MOJIEKYyJaX (T.€. B XUMUUECKOM CTPOCHHUH) MPUBOJIST

K cmpykmypHou uzomepuu. CTpOCHUE CTPYKTYPHBIX U30MEPOB OTPAKACTCS
CTPYKTYPHBIMH (OPMYJIaMHU.

VB B 3aBUCHMOCTH OT CTPOEHHUSI MPOSBIISIOT CIEAYIOIINE XUMUYECKUE CBOMCTBA!



XapaxTe-
¥ mces) | Oomas HepEnt mﬁBinnn- mﬁaf;{n'moi 5‘;’{11:‘113;1;'1:11‘3 -
TJE- ™\ KX | hopmyna TOMONor P -
BOIOPOIBI SAUHH CBASH pearIHi
H O e 3aMelureH e,
ANKAHBI CnHzn+2 H-C-H sp3 3 Pa3MOMEH e
H Oc¢-H {KPEXMHT)
H, H IIpMcoex -
o HeHMe
Iaxmo- CnHz2n Heo ,C\ _H sp3 O_C-c
AILIARCDE H/C _C\H C¢-H 3ameleH e
H-\ -H O¢.c
S 2 IIpxcoemu-
ANKeHBI CnH2n /C = C\ sp O¢.H i
H H Ne-¢
O¢-¢.0¢-H L
ANKATHERBI CH,=CH 2 TApUCOEAE
(corpaskeHHER) CnHzn-2 \CH"CH2 sp 47 - e
= -3TEKTPOHHOE ¥ %
CONPANEHHE 1,2-n14-)
— Sc-c IIpxcoemy-
ANMKMHBI CnpH2p-2| H-C=C-H sp O¢.H
e c HeHMeE
H\C_C/H O¢ ¢.0¢c.H
Apens: CnH2n-s u-¢ 53 C-H sz 6 - 3aMeleHHe
Rl Ne=¢/ -3TIEKTPOHHOE
o “H COTIPSMEHHE
B IHKIE

3amaum Ha BBIBOJ MOJIEKYJISIPHOI (OpMYJIbl OPraHUYECKOT 0 BeleCTBA:
ANTOPUTMBI PELICHUS.
1. 1. Beruncnsiem MONSIPHYIO MaccCy BELIECTBA.
M(s) = DX)*M(x) (1)
2. BpruucisieM KOJTUYECTBO aTOMOB 3JIEMEHTA:

a) ecny W J1aHa B MPOLIEHTaX:
Mig)*w(3)
n(3) = Ar(F)*100% (2)

0) ecnmu W J1aHa B JOJISIX:
Mig) *w(3)
nd)= A3 (3)
3. Beraucinsiem MOJSIPHYIO Maccy MOJTYYEHHOTO BEIECTBA.

4. Ecnu mosnspHas Macca MoJIydeHHOTO BEIIECTBA paBHA MOJISIPHOM Macce
BemiecTna (1), Toraa 3amava pernieHa mpaBHIbHO; €CITM MOJISIpHAs Macca
MIOJIYYCHHOTO BEIIECTBA OTIIMYAETCS OT MOJIIPHOM Macchl BemecTa (1),
BBIYHCIIIEM PA3HOCTh U OTPEIEIsieM KOJIMYECTBO aTOMOB KHUCJIOPO/Ia, €CITH
BEIIECTBO KHUCIOPOAOCOAEPIKAIINE, UM a30Ta, €CJIM BEIIECTBO a30TOCOIEprKalllee.

Ilpumep: BriBenute dhopmyily BelecTBa, coaepxkamiero 82,75% yriaepona u
17,25 % Bogopona. OTHOCUTEIbHAS MNIOTHOCTD MaPOB 3TOTO BEIIECTBA MO BO3IYXY
paBHa 2.

ano:



w(C) = 82,75%
w(H) = 17,25%
D(Bo3nm) =2

Haiitn:

CxHy
M(Bo3ayxa) = 29r/M0b

M(CsHio) =12 * 4 + 1 * 10 = 58r/monb
Pemenue:

1. [Tpumensiem popmymy (1)

M(B-Ba) = 29 r/monb * 2 =58 r/moIb.

2. Haxoaum konmuectBo aromoB C o ¢popmyiie (2)
S8e/ aome ¥B2,75%
n(C) = lizfmome*100% =4

3. Haxonum konudectBo aromoB H mo popmyne (2)
582/ aoae *17 25

n(H) = lz/ e *100% =1

4. BeruucnsieM Mossipayto maccy CsHio

M(C4H10) =12 * 4 + 1 * 10 = 58r/monb

5. Briuncnennas MmossipHasi Macca coBnagaet ¢ (1), 3amayda penieHa.
OtBet: CsH1o

2.0npenenenne ¢Gopmy. BellecTB MO MPOAYKTAM CrOPAHUS.

1. Beruucisem MOJISIPHYIO MacCy BELIECTBA.

M(8) = D(x)*M(x) (1)

2. Boiuucnsiem konuuectBo aTromoB C:

a) ecu CO2 gaHo 1O Macce:
Mg} *m(C02)

n(C) = mg) *M (L0} (2)
0) ecniu CO2 1aHo B oOBEME:
M{g)*¥F (0
n(C)= #is)*Vm (3)

3. BeruuciseM KoJn4ecTBo aToMoB H:



Tak kak B Mmonekyne H20 2 mons H, Torna popmyny ymHokaem Ha 2 (3TO
NpUMEHHUMO U K N)

M (&) * ml H 20
n(H) = 2 m(e) *M(HO)  (4)

4. BeruucisieM MOJISIPHYIO MacCy MOJy4YeHHOTO BEIIECTBA.

5. Ecnin monsipHast Mmacca noJIydeHHOTO BEIIECTBA paBHA MOJISIPHOM Macce
BeecTsa (1), Torna 3agava penieHa npaBUIIbHO; €CIM MOJISIpHas Macca
MOJIyYEHHOT'O BEIIECTBA OTIMYACTCS OT MOJIIPHON Macchl BeriecTsa (1),
BBIYKCIIIEM PA3HOCTh U OMpPEEsieM KOJIMUYECTBO aTOMOB KUCJIOPO/1a, €CIH
BEIIECTBO KUCIOPOAOCOAECPIKALINE, UM a30Ta, €CJIM BEIIECTBO a30TOCOIEprKaIlIee.

Ilpumep: [1pu cropanuu opraHM4eCcKoro BemiecTBa Maccoit 2, 37 r o6pa3oBajioch
3,36 r okcuaa yraepona(IV) (u.y.), 1,35 r Boasl u a30T. OTHOCUTENIbHAS
IJIOTHOCTH 3TOTO BEUIECTBA MO BO3AYXY paBHa 2,724. BeiBe1UTe MOJIEKYJISIPHYIO
dbopmyy BeliecTa.

Jlano:
m ( B-Ba) =2,37r
V (CO2)=3,36n

m(H0)=135r
D (Bo3x.) = 2,724.

Haitn:

CxHyNz

M(Bo3n1) = 29 r/mMOmB
M(H20) = 18 r/moub
Vm = 22,451/M07ab

Pemenne:
1. [Ipumensiem popmyiy (1)
M(B-Ba) = 29 r/momnb * 2,724 =79 r/Monb.

Haxoaum konuyectBo aromoB C o gpopmyiie (3)
T92 1 aone ¥ 3 360
n(C) = 237z*224n/ mome =5

2. Haxomum xonmmyectBo atomoB H o dopmyie (4)
Tz aoae *1,352
n(H) =2 2352*18z/ som =5

3. Brrancisiem mossipayto maccy CsHs.

M(CsHs) =12 * 5+ 1 * 5 = 65r/mMomb



4. BpruucnisieM KoJIM4eCTBO aTOMOB a30Ta (5)

79 — 65 = 14. 1.x. aTOMHas Macca a3ota — 14, 3Ha4UT B TaHHOW (HOPMYITy OJUH
atoMm N.

OtBet: CsHsN
BoinosiHenune padoTbl.
1 Bapuant
1. HazoBure BemecTna:
a) CH2.=CH-CH-CHz-CH-CH2-CH:-CHs
||
C2Hs CHs
6) CH=C - CH2- CH- CH2—-CHs
|
CHs

2.CocTaBUTh CTPYKTYpHBIC (DOPMYJIIBI COCTUHEHUH TI0 MX HA3BAHUSIM:

a)3-metwimnenTeH-1; 6) 2,3-numeTunoyranuen-1,3

3. CocTaBbTe YpaBHEHHS PEAKIUN MO LEMOYKE NPEBPALLICHUI:
OKCH/I KaJIBITUSI — KapOu 1 KaJblUsl — alleTUJIeH — OCH30IT

4.0npenenute MOJEKYISIPHYIO (POPMYITY YTIIEBOJAOPO/Ia, €CITM MaccoBasi 0
yriiepoza paBHa 85,75, a Bonopoaa —14,3%. OTHocuTeIbHAS INIOTHOCTH 3TOTO
BEIIIECTBA 10 a30Ty MPUMEPHO paBHA 2.

1. Ilpu cxxuranuum 2.2 r. BemecTBa noxyuuiu 4,4 r okcuaa yriepona u 1,8 .
BOJibl. OTHOCUTENIBHAS TJIOTHOCTH BEILIECTBA IO BOJIOPOIY PaBHA
44, Onpenenute MOJEKYISIpHYIO (hOpMyITy BelecTBa.

2 BapuaHt
1.HazoBure BemecTna:
a)CHs— CH=C - CH2- CH2 - CH — CHs

|
C>Hs CHs3

6)CHs — C =C— CH,- CH — CHs



|
CHs

2.CocTaBUTh CTPYKTYpHBIE (DOPMYJIIBI COETUHEHUHN MO UX HA3BAHUSIM:

a)4-MeTUImIeHTHH-2; 0) 2,3-TMMeTnI-3-3THITEeKCaH.

3. CocTaBbTe ypaBHEHUS PEAKIMI MO [IENOYKE MPEBPALICHUN:
KapOuJl aTIOMUHUSL — METaH — alleTUIEH — ATUJICH

4. BriBenute popmyity BemiecTBa, coaepxaiero 81,8% yrinepona u 18,2 %
BOJIOPOJIa, €CIIM OTHOCUTENbHAS IIJIOTHOCTH 110 BOJOPOY paBHa 22.

5.1Ipu cropanuu 11,2 r. YraeBoaopo/ia moiay4duin OKCHJ yriiepoaa Maccoi 35,2 T
1 Bojy Maccoit 14,4 r. OTHOCUTeNbHAs TJIOTHOCTh 3TOTO YIJIEBOJA0PO/1a O
BO31yxy paBHa 1,93. BeiBenute MOJEKyJIIpHYIO (GOpMYJTY.

IlopsA0K BBINOJTHEHHS 0TYETA 10 NPAKTHYECKOMY 3aHATHIO:
1. B Terpaau HanmumuTe HOMEP, Ha3BaHUE U YUEOHYIO 1I€JIb 3aHATHUS.

2. BrmonHUTE 3a0aHUS TIO BApUAHTAM.

Tema npakTudeckoii padorst Ne 10

JlabopaTtopHas padora “IIpeBpalieHnsi OpraHMueCKIX BEIIECTB MPU HAarpeBaHUM'".
OP: 01-031

JP: 11-A11

o0bem yacoB___ 24

MeTtoauyeckue ykazaHus 10 X0y BbINOJIHEHHUs PadoThI

O01me pekoMeHIAUT
[To Bcem BompocaM, CBSI3aHHBIM C U3yUYECHUEM JUCITUTUTMHBI (BKITFOYAS
CaMOCTOSITENIbHYIO pabOTy), KOHCYJIBTUPOBATHCS ¢ TIpenoaaBareneM. CobnoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH IIPH padoTe ¢ KUCIOTaMU U 1enoyamu! B
ciyuae MormnajiaHusi Ha KOXKYy — MpoMo# Boj1oit!)

Ieab: HAYyIUTHCS TOIyYaTh B 1aOOPATOPHHU STHIICH; U3YYUTh (PU3HYECKHUE 1
XUMHWYECKUE CBOUCTBA DTUJIEHA.

Oo6opynoBanme: IpoOHUPKH, MPOOKA C Ta300TBOIHON TPYOKOMH, IITATHB,
CIIUPTOBAs TOPEJIKa, CIIUYIKH.



PeaxtuBbi: CoHsOH, H2SO4(kowi1.), mecok, Opomuas Boaa (Brz), KMnOa.
Xoxa paboTbl
C mpaBuiamMu TEXHUKU 0€30MacCHOCTH 03HAKOMJICH(a) M 0053YIOCh X BBITIOJIHATD.

B npoOupky Hammim 1 M1 3TUIOBOTO CIIUPTA U OCTOPOXKHO 100aBbTEe 6—9 Ml
KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTHI. 3aTEM BCHINAIIM HEMHOTO MPOKAJICHHOTO
necka (YTOOBI MPEOTBPATUTH TOTYKH JKUIKOCTH TP KUTICHUH ). 3aKPBUTH
MPOOUPKY MPOOKO# C Ta300TBOHOM TPYOKOH, 3aKpETHIN €€ B IITaTUBE U
OCTOPOYKHO HATPETH COAEPKUMOE TPOOHPKH.

C.H;0H (arus0-
BBI# CIIUPT)

H.S0,

B npo0upKe HaYMHAETCS BBIAEIATLCS a3 - STHIIEH.
C2HsOH CoHat + H20.

B xone peaknuu KOHIICHTPUPOBAHHAS CEpHAsI KUCIIOTa 3a0HMpaeT BOIy U3 CIIUPTA,
Bpe3yJIbTaTe 00pa3zyeTcs STUIICH.

Takyro peakuuio Ha3bIBaXOT — PEAKLMS JCTUIPATALINY.
2./3ydeHue CBOMCTB 3TUJICHA.

B npyryto npobupky Hanumau 2-3 mu 6poMHON BoAbl. OMyCTHIIM Fa300TBOIHYIO
TpYOKY MepBoil MpoOUPKH 10 AHA MPOOUPKHU ¢ OPOMHOM BOJOM U MPOITyCKaJIX
yepes HeE BbIICAAIOIINMCS Ta3.

H, S0, (xoHI1. )

[Tpu mponyckanuy ra3a yepe3 OpOMHYIO BOY, IPOUCXOIUT 00CCIIBEUNBAHHE
OpOMHOM BO/IBI.

H,.C=CH; + Br, — CH2Br — CH2Br

B xoz¢ peaknuy mporucxXoauT OKUCISHNE dTHIICHa OPOMHOM BOAOM IO TBOMHOM
CBSI3H.

B tpethio npoOupky Hanuiu 2-3 Mi pa3zdasieHHoro pactBopa KMnOg,
HOOJKUCIIEHHOTO CEPHOM KUCIIOTOM, U MPOITYCTHIIN YEPE3 HETO T'a3.



[Ipu nmpormyckanuu rasza yepes MnojkucieHHbiii pactBop KMnO4, mpoucxoaut
oOecueunBanue pactsopa KMnOa.

5C2H4+12KMnO4+18H2S04—10C0O2+6K2S04+
+12MnS0O4+28H-0.

B X0Ac€ pCaKIu IIPOUCXOIUT OKHCIICHUEC 3TUJICHA ITIOJKUCIICHHBIM PaCTBOPOM
IEpMaHraHaTa KaJius.

Brigensitonyecs ra3 nepBoil mpoOUPKH MOI0KTJIIH.

C,H;0H (aTu10-
BBIX CITHIPT)

H,SO,

DTUJICH HA BO3JYXE FOPUT SIPKUM CBETSIIUMCS TIIAMEHEM.
CoHa + 302 — 2C0O2+2H-0.

DTHUJICH TOPUT SIPKUM CBETAIIUMCS TUIAMEHEM, YTO JI0Ka3bIBACT HATMYUE KPATHBIX
CBS3EM.

OOmmii BLIBO/A: HA TAHHOM MPaKTUYECKON paboTe Mbl HAYYUIIUCH TIOJIy4aTh B
7ab0paTOpUu ATUIICH peaklMen eruapaTtaliy CIupTOB; U3yUHIIM XUMUYECKUE
CBOMCTBA ITHJIEHA, @ UMEHHO, JICHICTBUE 3TUJIEHa HA OPOMHYIO BOAY U
IIOJAKUCIICHHBIA PACTBOP IIEPMAHIaHATa KaJusl.

Tema npaktuyeckoit padorsl Ne 11 Tema 4.3.

JlaGoparopHas pabota «MneHTHdUKAIIAS OPraHUYSCKUX BEIIECTB, MX 3HAUCHUC U
MPUMEHEHUE B OBITOBOM M MPOU3BOACTBEHHOU JIEATEIIBHOCTH YEIOBEKa»

o0bem yacoB_ 44
OP: O1-0O31

JIP: 1-J111



MeToauveckue yKa3aHusi 0 X0y BbINOJHEHHs padoThI

OO0umue pekoMeHIaAUN
[To Bcem BompocaM, CBSI3aHHBIM C H3yUYCHHUEM JTUCITUTUINHBI (BKITFOUAST
CaMOCTOSITEJIbHYIO0 pa0O0Ty), KOHCYJBTUPOBATHCS ¢ TIpenoaaBareneM. CobnroaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH IIPH paboTe ¢ KUCIOTaMH U 1mesodamu! B
clly4ae MornajaHus Ha KOXy — IPOMOM BOAOM!)

Jlabopatopnas pabota: “UneHTHUKAINS OPraHUYECKUX COCTUHEHUN OTIIETbHBIX
KJIAaCCOB”

Tema: «UaeHTHPUKAUA OPrAaHUYECKHUX BELIECTB)
Llenp 3akpenuTh 3HAHUS 00 UICHTU(DHUKAIINN N3YIECHHBIX OPTaHUIECKUX
COCIMHEHUI, COBEPUIEHCTBOBATh YMEHHUSI PEIIaTh 3KCIIEPUMEHTAIbHBIC 33]]a4H.
OO00pyIOBaHKE U PEAKTUBBI: PACTBOPHI TJIFOKO3bI, TNIHLEPUHA, (POPMATIbIETUIA,
kaptodenb, Oenblil xJ1e0, crenoe si0JI0Ko, pacCTBOPHI THIPOKCH 1A HATPUSI,
cyibdara menu (11), ammuaunblid pacTBOp cepedpa, CHUPTOBOM p- p iofa,
CIIUPTOBKA, Jiep>KaTelib JUisl IPOOUPOK, IITATUB C MPOOUpPKaAMHU.

CoaepxxaHue ¥ NOPSIOK BbINOJHEHHs onbIiTa cM. YueOHUK O.C.I'adpuessina

Xumus 10 (6a3oBblil ypoBeHb). 3ananue 1

B nByx npoOupkax 0€3 3STUKETOK COAEpPKaTCs CIASAYIOIINE BEIIECTRA:

1 BapHaHT: STUIIOBBIN COUPT U MypaBbUHas KHCJIOTA,;
2 BapHAaHT: pPacTBOPHI TJTFOKO3BI u TITUIEPUHA;
3 BapHUaHT: pacTBOpPbI dbopmanbaerua u Oenka;
4 BapHaHT: pacTUTEIbHOE u MaIlIUHHOE Maclna;
5 BapHUaHT: KpaxMaJbHbIN KJIenucrep u [JIULIEPUH;
6 BapHaHT: pacTBOpPHI TJIFOKO3BI u 3TaHOJA;
7 BapHaHT: paCTBOPHI Caxapo3bl U TIIFOKO3BI.

[Tonyunte y yuutens ABe MNpPOOMPKH B COOTBETCTBMM C HOMEPOM BaIEro
BapuanTa. [Ipennoxure crnocod 3KCIEPUMEHTATLHOTO ONPEIEACHUS CONIEPKIUMOTO
Kaxao mnpoOupku. Ilocme ogo0peHus Bamiero MpPeaIoKEHUs YUUTEIeM
IIPUCTYIIUTE K MPAKTUYECKOMY PaClIO3HABAHUIO BEILIECTB.

3aganue 2

C MoOMOIIBI0 OJTHOTO PEaKTHBA JOKAXKUTE, YTO TIFOKO3a SIBIISETCS BEIIECTBOM C
JTBOMCTBEHHOU (yHKIIUECH.

3amanue 3

Bam Bbimanel mpoOWpPKH C pacTBOpaMu, B OJHON M3 KOTOPBIX COJEPKHUTCS
TJIMIEpYH, B Apyrod — Qopmanbaerua, B TpeTbeid — rimoko3a. C MOMOIIBIO
OJTHUX H TEX K€ PEaKTHBOB OINPECITUTE KaKI0€ BEIIECTRO.



3aganmue 4

JIoKaKHTe OMBITHBIM ITyTeM, YTO KapTodeab u Oelblii XJ1ed cojepKar Kpaxmal, a
criesioe si0JIOKO — TITIOKO03Y.

NaenTnduranmusa opraHudecKux coequHennini. OTeernbl

3aganmue 1

BapuanT 1. OTUI0BBINA CHUPT U MYPABbHHASA KHUCJI0TA

JlanHble BeIIeCTBA MOXKHO Pa3IWYUTh IO 3amaxy, Kaxaoe W3 HUX oOjamaer
cnenupUIeCKUM XapaKTepHBIM 3amaxoM. B CHIIEHO pa30aBiIeHHOM pacTBOpPE 3amax
MOXeT ObIThb ene ynoBuM. [lns Ooree TOYHOrO OMpEAETCHUs MOKHO
BOCTIOJIB30BAThCSl  PEAKIMEel  «cepeOpsSHOro 3epKaia» WM  pPeakIHued co
CBEXEIPHUTOTOBJICHHBIM TuapokcuaoM wmeau (II), B koTtopwie, B OTIMYHE OT
STHJIOBOTO CIHUPTA, BCTyNaeT MypaBbUHAs KUCIIOTA, T.K. €€ MOJIEKYJbl COJIepKar
KapOOHWJIbHYIO TPYIIITY.

Oneir. B xaxayr npoOupky m00aBWIM IO HECKOJBKO Kamelb aMMHaYyHOTO
pacTBOpa okcuaa cepedpa, mpoOUpKu Harpeau. B oxHo# n3 mpoObupok HabI01aeM
BBITIJICHHUE OCaJiKa cepedpa. 3HAYUT, 3/1eCh COJEPKUTCI MypaBbUHAsL KUCIIOTA.

Bapuanr 2. PacTBOp I/Il0K03bI U IJIMLEPHHA

Jns ompenesieHHs] MOXHO BOCIOJIb30BAThCSl PEAKIIMEN «CEpPEeOpPSITHOTO 3epKaiay
WU pPEeaKIMel co CBEKENPUTOTOBICHHBIM TuapokcuaoMm meau (II), B kotopeie, B
OTJINYME OT TJULEPUHA, BCTYNAET IJIIOKO3a, T.K. €€ MOJIEKYJbl COJEpXkKaT
KapOOHUJIBLHYIO TPYIIY.

Oneir. B kaxayro npoOUpKy m00aBUIM IO HECKOJIBKO Karelb aMMHayHOTrO
pacTBopa okcuaa cepedpa, mpoodupku Harpenu. B onHo# u3 npoOoupok HabI01aeM
BBITIAZICHUE OCaKa cepedpa. 3HAUUT, 3/1eCh COACPIKUTCS TIIFOKO03A.

Bapmuanr 3. PactBopsl dopmanbaernia u 6eaka

Jlist onpeneneHuss MOKHO BOCIIOJIb30BAThCSl PEAKITUEN CO CBEKEIPUTOTOBICHHBIM
ruapokcuom mean (I1), B koTopyro BeTynaeT Kak 0eloK mpu OOBIYHBIX YCIOBUSX,
a popMabIETH T TOJIKO MPU HATPECBAHUH.



Omnpit. B kaxayro nmpoOupky mod6aBmwimm o 1-2 Mt pacTBopa MEIHOTO Kyrnopoca, a
3aTeM J00aBWIM MO 2 MJI PAaCTBOPA LIEIIOYH.

B onnoit u3 mpobupok HaOmogaeM (uosieToBoe OKpallMBaHUE. 3HAYUT, 37ECh
comepxutrcst 6enok. Copepxkumoe aApyrol mnpoOupku Harpenu. Habmrogaem
BhIMaJIeHUe KpacHoro ocanka okcuma memu (II), 9ro moarBepikmaeT — BTOpas
poOUpKa CONEPKUT (POPMATTBICTH/I.

Bapuanr 4. PacturesibHOEe M MAaIIMHHOE MAacJia

I[J'ISI OIIPCACIICHUA MOKHO BOCIIOJIb30BATbHCA xapaKTepHOﬁ M1 HCIIPCACIIbHBIX
COGI[I/IHCHI/Iﬁ peaKuHeﬁ O6€CHB€‘-IHB3HI/I5[ pacTBOpa IICpMaHI'aHaTa Kallkud, B
KOTOPYIO BCTYIIACT pACTUTCIbHOC MACJI0, B OTIIMYHUC OT MAIIMHHOI'O (KOTOpOG I10
CBOCMY COCTaBYy ABJIACTCA CMCCBIO IIPCACIbHBIX JKUAKNX er'ICBOI[OpOI[OB).

OnbiT. B kaxayio npoOupKy HaauBaeM MO 2 MJ KUAKOCTA U J00aBIEM IO
HECKOJIBKO Karejlb pacTBOpa IMepMaHraHata Kaius. B omHol u3 mpoOupok
HaOo1aeM o0ecliBeUrBaHUE pacTBOpa MepMaHraHaTa Kajnus. 3HaYMT, 37€Ch ObLIO
pacTUTENIBHOE MacIIO.

Bapuanr 5. KpaxmaJjbHblil KjeiicTep U IJIMIEePUH

Jlnst onpeiesieHrst MOKHO BOCITOJIB30BAaThCSl XapaKTEPHOM JIJIsl KpaxMalia peakiuei
¢ MOJIOM.

Omneit. B kaxnayro npobupky gobapisieM 1Mo 2 Karid pacTBopa Hoaa. B ogHoit u3
npoOHpOK HAOMIOAaeM CHHEEe OKpallMBaHWE, 3HAYUT 3/eCh HaXOAMJICS
KpaxMaJIbHbIWA KJIeUCTep. [ TulepruH He 1aeT BUAMMOM PEAKLINH.

Bapuaur 6. PacTBopbI IVIIOK03bI M 3TAHOJIA

st onpeneneHnss MOXKHO BOCIIOJIB30BATHCA PEAKIHUEN CO CBEKEIPUTOTOBIEHHBIM
rugpokcugom meau (II), B kotopele, B OTIMYME OT ATaHOJA, BCTYMAET TIIIOKO3a,
T.K. €€ MOJIEKYJIbI COAEPKaT KAPOOHWIbHYIO TPYIIILY.

OmneiT. B kaxayro npoOupky n1o6asuim mo 1-2 mil pacTBopa MEIHOTO Kyrnopoca, a
3aTeM J00aBUiIM MO 2 MJI pacTBopa mieiaoud. B onHol u3 mpoOupok Habmrogaem
CHMHEE OKpalllMBaHHE, 3HA4YMUT 3/ech ObUIa IIOKo3a. PacTBop »TaHOona Ha daer
BUMMOM PEAKIIMH.

Bapuaur 7. PacTBop caxapo3sl U IVIIOKO3bI

i ompeaeneHUusT MOXHO BOCIIOJB30BaThCS aMMHAYHBIM PAcTPOBOM OKCHJIA
cepeOpa, pacTBOP IIIFOKO3bI, B OTJIMYUE OT Caxapo3bl, JIaeT PEAKITHIO «CepeOpsHOTO
3epKaJIay.



OnpeiT. B kaxayro mpoOHpKy mg00aBHIM MO HECKOJIBKO Kallellb aMMHAYHOTO
pacTBopa okcuaa cepedpa, mpoObupku Harpenu. B ogHol u3 mpoOupok HabI01aeM
BBITIAZICHUE OCaKka cepeOpa. 3HAUUT, 3/1eCh COACPIKUTCS TIIFOKO3A.

3aganue 2

['1rok03a SBISETCS BEIIECTBOM C JBONCTBEHHOM (DyHKIIMEH, 3TO MOXKHO JOKa3aTh
IIPU TTIOMOIIIM CBEXEIPUTOTOBJICHHOTO THaApokcuaa meau (11).

OmnpiT. B mpobupky ¢ pacTBOpOM TIOKO3bI J00aBmsieM 1-2 M1 pacTBOpa MEIHOTO
Kymopoca, a 3areM Jo0aBwid 2 MJ pacTBopa Ienouyd. HaGmromaem cunee
OKpalllUBaHHWE, XapaKTEepHOE IS Kjacca MHOI0aTOMHBIX CHUPTOB. MoiekyJa
TJIIOKO3bl  COJICP)KUT HECKOJIBKO THAPOKCWIBBIX TPYyIIl. 3aTeM MOJYyYeHHOE
coJiep)KUMoe TpoOuMpKH Harpenn. HaOmrogaeM BBIIAIEHHE KPACHOI'O OCaJKa
okcuaa wMeau (II), dYTo mOATBEpXKAACT HAIMYUE B MOJIEKYJ€ TIJIFOKO3bI
KapOOHWIBHOM TpyIbl. ClieI0BaTeNIbHO, TIIFOKO03a SBIISICTCS albIETUA0CITUPTOM.

3aganue 3

PacTBOphl TJIOKO3bI, TiULEpUHA U (GOPMATBIETHAA MOXXHO Ppa3IMYUTh MpU
MOMOIIY CBEXKEMPUTOTOBICHHOTO ruapokcuna meau (11).

OnbiT. B mpoOupku ¢ pacTBopaMu TIUIIOKO3bl, INMIIEpUHA U (opmanbpaeruia
no6asisieM mo 1-2 mu1 pacTBOpa MEIHOrO KyImopoca, a 3aTeM J00aBWIH MO 2 M
pactBopa mienoud. B aByx mpoOupkax HaOm0JaeM CHHEE OKpalluBaHHE,
XapaKTEpPHOE Ui KJIacCa MHOTOATOMHBIX CHUPTOB. 3HAUWT, B HUX HAXOJATCSA
[JII0KO3a U TJIMLEPUH. 3aT€M MOJIYYEHHOE COJEPKMMOE MpoOMpoK Harpenu. B
npoOupKe, TJie He HaOJI01aI0Ch CHHETO OKPAILIMBAHMS, BBINAJAET OCAI0K OKCHA
meau (II), kpacHoro 1BeTa, 4TO MOATBEPKIAET HATUYME KapOOHUIBHOM IpyNIbl U
OTCYTCTBUE  HECKOJBKUX  THJIPOKCWIBHBIX. 31€Ch  HAXOJIWJICS  pacTBOP
dbopmanpaeruna. B onHol u3 npobupok, rae HabI01aJ0Cch CUHEE OKpallliBaHUeE,
Takke BbImagaeT ocafok okcuaa meau (II), kpacHoro 1Bera, 4TO MOATBEPXKIAET
HaJINYUE U KapOOHUIIBHOW HECKOJIbKMX T'MJIPOKCHJIBHBIX TPYMIL. 3]1€Ch HaXOAMJICS
pacTBOp IIOKO3bl. B TpeThell nmpoOupke MOJEKYJIbl BEIIECTBA COJEPKAT TOJIBKO
HECKOJIbKO THAPOKCWJIBHBIX TpYIIl W HE COJAepKaT KapOOHMUJIBHBIX. 31€Ch
HaXOJMWJICS pacTBOP IIIMLEPHHA.

3amanue 4

XapakTepHOM peakuuel Ha Kpaxmal SBISIETCS CHHEE OKpAIlMBAHUE MPU
B3aMMOJICUCTBUM ¢ HoaoM. Hanecnm mmmeTkodl Ha cpe3 KapToderns, CIeIoro
s10710Ka U KycOoK Oenoro xJjieba HEeCKOoJIbKO Karenb Woma. Ha cpese xaprodens u
Kycke Oenoro xjeba HaOMr0aeM CHHEE OKpallliBaHHUE, 3HAYMT 371€Ch COACPIKUTCS
Kpaxmal.



3aganue 2.
OmnsiT 1 « 'TI0K03a — BENIECTBO C JIBOUCTBEHHON (DVHKIIUEID)

HOCMOTpI/I BHUACO I10 CCBIIIKEC
https://yandex.ru/video/preview/?filmld=5374293197039654520&text=Bune0%20
r1r0K03a%20BerectB0%20¢%20a80ticTBeHH011%20db yuKIMe & path=wizard&par
ent-reqid=1588928735062656-1225856984402415179700299-production-app-
host-sas-web-yp-151&redircnt=1588928747.1

JlaHHbBIE BHECHU B TAOIHUILY

Yo nenanm Uro Habmoau YpaBHEHHUE peaKkINU

3apmanue 3.
Omnpit 2 «MneHTudukanms OpraHUuYECKUX BELIECTBY

[TocMoTpH BHUZIEO IO CCBUIKE
https://yandex.ru/video/preview/?filmld=17007994059181864054&parent-
reqid=1588927696059297-1460426704951107707400133-prestable-app-host-sas-
web-yp-
165&path=wizard&text=Bumaeo+croco0+3KCIIEPUMEHTAILHOIO+OIIPEIEIECHU 01T
PEACICHUATPACTBOPOBTTIIFOKO3bI+UHTIIUIICPHUHA

JlaHHBIC BHECH B TaOJIMITY

Yto nenanu Uto Habmogau YpaBHEHUS peakuuii

3aganue 4.
OnbiT 3 «O0OHAPYKEHWE KpaxMajia B IIPOIYKTAX TUTAHUS)

[TocMoTpu

Bujieo https://yandex.ru/video/preview/?filmId=8478555990725771458 &text=Kak
+onbITHBIMtTIyTeMt10Ka3aTh %2 C+uto+xs1e0+coepkuT+Kkpaxman%2C+a+a010k
O+HET , WM MPOBEIU IKCIICPUMEHT JIOMa.

JlaHHbBIE 3aHECHU B TaOJIMILY

Yro nenann Yro Habmrogammn BriBog

BriBo:

Tema npakTuuyeckoi padorsl Ne 12 Pasznen 5. CKOpoCTh XUMUYECKUX
peaKuui.
XUMHUYECKOE PABHOBECUE

00beM 4acoB 4q



https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D5374293197039654520%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2520%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D0%25B0%2520%25D0%25B2%25D0%25B5%25D1%2589%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%2520%25D1%2581%2520%25D0%25B4%25D0%25B2%25D0%25BE%25D0%25B9%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25B9%2520%25D1%2584%25D1%2583%25D0%25BD%25D0%25BA%25D1%2586%25D0%25B8%25D0%25B5%25D0%25B9%26path%3Dwizard%26parent-reqid%3D1588928735062656-1225856984402415179700299-production-app-host-sas-web-yp-151%26redircnt%3D1588928747.1&sa=D&ust=1588936201217000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D5374293197039654520%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2520%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D0%25B0%2520%25D0%25B2%25D0%25B5%25D1%2589%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%2520%25D1%2581%2520%25D0%25B4%25D0%25B2%25D0%25BE%25D0%25B9%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25B9%2520%25D1%2584%25D1%2583%25D0%25BD%25D0%25BA%25D1%2586%25D0%25B8%25D0%25B5%25D0%25B9%26path%3Dwizard%26parent-reqid%3D1588928735062656-1225856984402415179700299-production-app-host-sas-web-yp-151%26redircnt%3D1588928747.1&sa=D&ust=1588936201217000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D5374293197039654520%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2520%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D0%25B0%2520%25D0%25B2%25D0%25B5%25D1%2589%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%2520%25D1%2581%2520%25D0%25B4%25D0%25B2%25D0%25BE%25D0%25B9%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25B9%2520%25D1%2584%25D1%2583%25D0%25BD%25D0%25BA%25D1%2586%25D0%25B8%25D0%25B5%25D0%25B9%26path%3Dwizard%26parent-reqid%3D1588928735062656-1225856984402415179700299-production-app-host-sas-web-yp-151%26redircnt%3D1588928747.1&sa=D&ust=1588936201217000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D5374293197039654520%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2520%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D0%25B0%2520%25D0%25B2%25D0%25B5%25D1%2589%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%2520%25D1%2581%2520%25D0%25B4%25D0%25B2%25D0%25BE%25D0%25B9%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25B9%2520%25D1%2584%25D1%2583%25D0%25BD%25D0%25BA%25D1%2586%25D0%25B8%25D0%25B5%25D0%25B9%26path%3Dwizard%26parent-reqid%3D1588928735062656-1225856984402415179700299-production-app-host-sas-web-yp-151%26redircnt%3D1588928747.1&sa=D&ust=1588936201217000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D8478555990725771458%26text%3D%25D0%259A%25D0%25B0%25D0%25BA%2B%25D0%25BE%25D0%25BF%25D1%258B%25D1%2582%25D0%25BD%25D1%258B%25D0%25BC%2B%25D0%25BF%25D1%2583%25D1%2582%25D0%25B5%25D0%25BC%2B%25D0%25B4%25D0%25BE%25D0%25BA%25D0%25B0%25D0%25B7%25D0%25B0%25D1%2582%25D1%258C%252C%2B%25D1%2587%25D1%2582%25D0%25BE%2B%25D1%2585%25D0%25BB%25D0%25B5%25D0%25B1%2B%25D1%2581%25D0%25BE%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B8%25D1%2582%2B%25D0%25BA%25D1%2580%25D0%25B0%25D1%2585%25D0%25BC%25D0%25B0%25D0%25BB%252C%2B%25D0%25B0%2B%25D1%258F%25D0%25B1%25D0%25BB%25D0%25BE%25D0%25BA%25D0%25BE%2B%25D0%25BD%25D0%25B5%25D1%2582&sa=D&ust=1588936201230000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D8478555990725771458%26text%3D%25D0%259A%25D0%25B0%25D0%25BA%2B%25D0%25BE%25D0%25BF%25D1%258B%25D1%2582%25D0%25BD%25D1%258B%25D0%25BC%2B%25D0%25BF%25D1%2583%25D1%2582%25D0%25B5%25D0%25BC%2B%25D0%25B4%25D0%25BE%25D0%25BA%25D0%25B0%25D0%25B7%25D0%25B0%25D1%2582%25D1%258C%252C%2B%25D1%2587%25D1%2582%25D0%25BE%2B%25D1%2585%25D0%25BB%25D0%25B5%25D0%25B1%2B%25D1%2581%25D0%25BE%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B8%25D1%2582%2B%25D0%25BA%25D1%2580%25D0%25B0%25D1%2585%25D0%25BC%25D0%25B0%25D0%25BB%252C%2B%25D0%25B0%2B%25D1%258F%25D0%25B1%25D0%25BB%25D0%25BE%25D0%25BA%25D0%25BE%2B%25D0%25BD%25D0%25B5%25D1%2582&sa=D&ust=1588936201230000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D8478555990725771458%26text%3D%25D0%259A%25D0%25B0%25D0%25BA%2B%25D0%25BE%25D0%25BF%25D1%258B%25D1%2582%25D0%25BD%25D1%258B%25D0%25BC%2B%25D0%25BF%25D1%2583%25D1%2582%25D0%25B5%25D0%25BC%2B%25D0%25B4%25D0%25BE%25D0%25BA%25D0%25B0%25D0%25B7%25D0%25B0%25D1%2582%25D1%258C%252C%2B%25D1%2587%25D1%2582%25D0%25BE%2B%25D1%2585%25D0%25BB%25D0%25B5%25D0%25B1%2B%25D1%2581%25D0%25BE%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B8%25D1%2582%2B%25D0%25BA%25D1%2580%25D0%25B0%25D1%2585%25D0%25BC%25D0%25B0%25D0%25BB%252C%2B%25D0%25B0%2B%25D1%258F%25D0%25B1%25D0%25BB%25D0%25BE%25D0%25BA%25D0%25BE%2B%25D0%25BD%25D0%25B5%25D1%2582&sa=D&ust=1588936201230000

OP: 01-031
JIP: J11-J111

MeTounquKne YKa3anus 1o Xoay BbBINIOJHCHUSA paﬁoTbl

O01mme pekoMmeHIAUT
[To BceM BompocaM, CBSI3aHHBIM C H3yUYEHHUEM TUCITUTUIMHBI (BKITFOYAs
CaMOCTOSITEIILHYIO pabO0Ty), KOHCYJBTUPOBATHCS ¢ TipenoaaBareneM. CobnoaaTh
TEXHUKY 0€30MacHOCTU (OCTOPOKHOCTH MpU paboTe ¢ KUCIOTaMH U 1enoyamu! B
cllydae MornajaHus Ha KOXy — IPOMOM BOAOM!)

Bapuant Nel

IIpu BpinoJiHeHuM 3agannid A1-A10 U3 npeasIo’KeHHBIX BADHAHTOB OTBETOB
Bbl0epHUTEe TOT, KOTOPbIA BbI CYUTACTE MPAaBWIbHBIM. 1 0aJu1 32 KaKaoe
BEPHO BbINOJHEHHOE 32 JaHHE.

Al. ®akTop, He BIAMSIONIUIA HA CKOPOCTh XUMHMYECKOI peaKkIuu:

1) JlaBnenue 2) KaranuzaTop 3) KonmenTparus 4) ®opwma cocyna, B
KOTOPOM MPOTEKAET PeaKIus
A2. ®aKTop, BIMAKIINHA HA CMellleHHe XMMUYeCKOIr0 PaBHOBeCHS:

1) Bun xumuyeckoii cBsizu  2) KaranuzaTtop 3) IIpupona pearupyrommx
BEIIIECTB 4) Temnepatypa
A3. C yBesiM4eHHEeM KOHLIEHTPAIUU a30Ta B 2 pa3a CKOPOCTH NMPAMOii
peakiuu, ypaBaueHue KoTopoii N2(r)+02(r)«>2NO(r)

1) He usmenurcs 2) YBenuuutcs B 2 paza  3) YBenuuurcs B 4
pasa 4) Ymenbmutes B 4 pasza
A4. C yBeJn4yeHHeM JaBJICHHUS B S pa3 CKOPOCTH NPAMOIl peaKkumu,
ypaBHenne kKoTopoi 2NO(r)+02(r)«>2NO2(T), yBeJn4nTCH B:

1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125 pas
AS. Ilpu noBbimennu Temnepatypbl Ha 10°C (temnepatypHblil kKo3GuumuenT
PaBeH 2) CKOPOCTh XUMHYECKOM PeaKIMH YBeJINYUBACTCSH:

1) B2 paza 2) B 4 paza 3) B 8 pa3 4)B
16 pa3
A6. C yBesimueHHeM JaBJIeHHsI paBHOBecHe 00paTUMOM peaKlUui, ypaAaBHEHHE
koTopoit CoHup+H20r)—C2HsOH(yy

1) He usmenutcss  2) CMECTUTCS B CTOPOHY MPOAYKTOB PEaKIMK  3)
CMecTuTCs B CTOPOHY MCXOJIHBIX BEIIECTB
A7. lnsi cMenieHusi XMMM4Y€CKOIr0 PABHOBECUS 00PATHMOM peaKuumn
2S0,(r)+02(r)«—>2S03(r)+Q B CTOPOHY UCXOAHBIX BelIECTB HEOOXOUMO:

1) YBenuuuth naBiaenue  2) [loBeicuth Temnepatypy  3) [HoHu3uth
temrneparypy 4) Bectu katanuzarop
A8. MakcuMaJIbHAasi CKOPOCTh XUMHYECKOH PeaKIUuM MPH B3aUMOACHCTBUH
BeLIECTB, (OPMYJIbl KOTOPBIX

1) Zn(rpanymsr) + HCI 2) Zn(meuts) + HCI 3)Pb +
HCI 4) Fe + HCI




A9. IloBbllIEHHE TeMIIEPATYPBI CMEIAET XUMHYECKOE PABHOBECHE BIIPABO B
o0paTuMOil peaKllu, ypaAaBHeHHEe KOTOPOIi:

1) 2H2 + O2 > 2H0 + Q 2) SO2 + H20 +> H2S03 + Q

3) 2NO + O «» 2NO2 + Q 4) C4Hypo > C4Hg + H2— Q
A10. CkopocTh XUMHYECKOI peaknnu, ypaBHeHue koropoid Mg + 2HCI =
MgCl; + H27, npu yMeHbIIIeHNH KOHIEHTPAIIUH KUCJIOTHI 32 Kaxable 10 ¢ Ha
0,04 mos1b/1 paBHa:

1) 0,00004 monp/(;1ec)  2) 0,0004 Momb/(J1°C) 3) 0,004
MOJIB/(J1°C) 4) 0,04 momb/(J1°C)

B 3aganusx B1-B2 ycranoBure coorBerctBue. OTBeT 3anMIIUTE B BU/IE
MOCJIeI0BATEJIbHOCTH HUP.
2 0aJu1a 32 BEPHO BHINIOJHEHHOE 3aJaHNeE.

B1. YcraHoBuTe COOTBETCTBHE MEkK/Y YPABHEHHEM peakuuu U popmyJioi
JJIS OTIpe/ie/IeHUsI CKOPOCTH PeaKIuu:

YpaBHeHHe peaKknuu dopmyJia ISl onipeaeSIeHHsI CKOPOCTH
peakuuu

A) C(1) + O2(r) = CO2(1) 0

B) C(1) + CO(r) = 2CO(r) )

B) Mg(t) + 2HCI(x) = MgCly(r) +

Ha(r) 3)
4)

A B B

B2. YcraHoBuTE COOTBETCTBHE MEKAY (PAKTOPOM M CMelleHMEM PABHOBECHUS
1J151 peakiun, ypaBuenue kotopoii CoHa(r)+Hz(r)«>C2He(r) + Q

dDakrTop IToJ10:keHHE paBHOBeECHS
A) TloBbIlieHNE AaBIEHUS 1) Cmectutcs BIpaBo
b) YBennuenue temiepaTypsl 2) CMecTHUTCS BJIEBO
B) YBenuuenue konueHTpauu CoHy 3) He uzmenurcs
I') YMmensbmenue konnenTpanuu CoHe
J1) llpumenenue katanuszaTopa

A b B r i

Jas 3amanus C1 naiite noJiHbIi pa3BepHYTHI OTBET.

C1(5 6anuoB). [Touemy, ecnmm cmemath TBepabli HUTpar cBuHIA (Pb(NO3)2) u
ronaua xamus (KI), mpu3zHaku peakiiuu MOXHO HaOJII0aTh Yepe3 HECKOJIBKO YacoB,
a €eCIU CIUTh PacTBOPBI ATHUX COJICH, NPU3HAKKA pEaKIUU TOSBATCS Cpasy.
Hanummre ypaBHEHUE peakiivu.
C2(5 OangoB). 3anumuTe CXeMy XUMHUYECKOW pEakiMu, CKOPOCTh KOTOpOM

MOXHO paccuuTaTh o GpopmyJie
C3(60am10B). Bpruucinure, Kakoe KOJUYECTBO TEIUJIOTHI BBIACIWIIOCH, €CIIH

cropenio 25 kr yraa? Tepmoxumudeckoe ypaBHeHue peakuuu: C + O = CO; +
402,24 xJIx




X-11 Tect «CroOpoCTh XUMHYECKHUX pPeaKkluii. XUMH4YeCKOe
PaBHOBECHE) Bapuant Ne2

IIpu BoinmosiHeHuu 3a1auuil A1-A10 U3 npeasioKeHHbIX BADUAHTOB OTBETOB
Bbl0epHUTE TOT, KOTOPbIH BbI CYMTAETE NPABWIbHBIM. 1 0aJ11 32 Ka:Kko0e
BEPHO BBHINIOJIHEHHOE 3aJaHHE.

Al. ®akTop, He BIAMSIONIUIA HA CKOPOCTh XUMMYECKOI peaKkIuu:

1) JlaBnenue 2) Karanuzatop 3) Cnioco0 noaydeHus
pEeareHToB 4) Temnepatypa
A2. ®aKTop, He BJUAIONIUAI HA CMellleHHe XUMHY€eCKOT0 PABHOBECHS:
1) JaBnenue 2) Konnenrpauus 3) Temnepatypa 4) Ilpupona

pearupyronmx BEIecTB
A3. C yBeJinueHHeM KOHIEHTPALMHU XJIOPa B 2 pa3a CKOPOCTh PeaKIum,
ypaBHeHue koTopoii CO(r)+Clo(r)=COClx(r)

1) He uzmenurcs 2) YBenuuuTcs B 2 paza 3) VBenmnuutcs B 4
pasa 4) Ymenbutes B 4 pasza
A4. C yMeHBbIICHHEM JAaBJIeHUA B 3 pa3 CKOPOCTh NPSIMOM peaKI UM,
ypaBHeHue KoTopoii N2(r)+02(r)«>2NO(r), yMEeHbIIUTCS B:

1) 3 pa3a 2) 9 pa3 3) 27 pa3 4) 81 pa3
AS. Jliist yBeJIMUeHUS CKOPOCTH XMMUYECKOH peakuuu B 32 pa3a
(TemnepaTypHblii KO3(pPUUMEHT paBeH 2) HAJ0 MOBLICUTH TEMIIEPATYPY HA :

1)30°C 2)40 °C 3) 50 °C 4) 60 °C
A6. C yBeanuenneM koHueHTpaunu SO, paBHOBecHe 00paTUMOIl peaKIuu,
ypaBHeHHne KOTOPO# 2SOzt 0212803 + Q

1) He m3menutcst  2) CMECTUTCSI B CTOPOHY MTPOYKTOB Peakiuu  3)
CMecTuTCs B CTOPOHY UCXOJIHBIX BEIIECTB
A7. 1o cMelieHusl XUMH4YeCKOro paBHOBeCHs1 00paTUMOM peakuuu
N2(r)+3H2(r)<>2NH3(r)+Q B CTOPOHY NMPOAYKTOB PeaKIHN HEOOX0TUMO:

1) YBennuuth KoHuEeHTpauo NHs 2) [1oBbICUTH
TEeMIIEPaTypy 3) [loBeIicUTh 1aBJICHUE
A8. MakcumMaJibHasi CKOPOCTh XUMHYECKOH peakIuy MPU B3aUMOAeHCTBUH
BelIecTB, (POPMYJIbl KOTOPBIX

1) CoHsOH(k) + O2 2) C2HsOH(r) + Oz 3) N2 +
02 4) CuO + H2SOq4
A9. ITonuxeHue 1aBJIeHUS CMellaeT XUMHYEeCKoe PAaBHOBeCHE BIIPABO B
o0paTumMoil peaklui, ypaBHeHHe KOTOPOIi:

1) CHa(r) + H20(x) <> 3H2 + CO 2) CO2(r) + HO(kx) <
H>COs(T)
3) 3H2(r) + N2o(r) <> 2NH3(1) 4) 2CO(r) + O2(T) <> 2CO2(T)

A10. CxopocTh XMMHYECKOIi peaknun, ypaBHeHue koropoii CuO + HySO4 =
CuSO4 + H20, npu yMeHbIIIeHUN KOHIEHTPAMM KUCJIOTHI 32 Kaxkabie 10 ¢ Ha
0,03 MmoJ1b/71 paBHa:

1) 0,1 momb/(s1°C) 2) 0,001 mMomnw/(11°C) 3) 0,002 moun/(1eC) 4)
0,003 moutb/(J1°C)

B 3aganusx B1-B2 ycranoBure coorBerctBue. OTBeT 3anMIIUTE B BU/I€E
MOCJIeI0BATEJIbHOCTH HUP.




2 dasia 3a BCPHO BBINNOJHCHHOC 3a/1aHHUC.

B1. YcTraHoBuTE COOTBETCTBHE MEXK/Y YPABHEHHEM peakuuu U popmyJioi
JJIS ONpeie/ICHUs CKOPOCTH PeaKIUu:

YpaBHeHHe peaKIuU dopmyJia 1J19 onpeaeeHHs] CKOPOCTH
peakuun

A) CO2(r) + HO(k) <
H.COs(r) 1)

B) 2CO(r) + Ox(r) <> 2COx(r)

2)
B) CHu(r) + H20(%) <> 3Hz + CO 3
4)

A B B

B2. YcraHoBHTE COOTBETCTBUE MEKIY (PAKTOPOM M cMellleHMeM PABHOBECHSI
1Jis peakuun, ypaBHeHue koropoii 4HCI(r)+0O2(r)—2H20(r) +2Clx(T) + Q

dakTop ITos102keHNEe paBHOBECHS
A) IloBplllieHne TeMnepaTypbl 1) CmecTutcs BIpaBo
b) YBenuuenus gaBiaeHus 2) CMecTHUTCS BIEBO
B) VBenuuenue konuentparuu O 3) He usmenurcs
I') Ymensienue konnentpanuu HCI
J1) llpumenenue katanusaTopa

A b B I

Jliist 3apanus C1 gaiite noJIHbIA Pa3BePHYThIN OTBET.

C1(5 6amnoB). [IpuBenure mpumMepbl XMMUYECKUX PEAKINM, WIUTIOCTPUPYIOIINAX
BIUSIHUE KaTajlu3aTopa Ha HanpaBJIeHHE XWMHUYECKOro Ipolecca: a) s
HEOPraHWYEeCKUX BellecTB;, ©0) Ui opraHu4eckux coeauHeHui. Hamwuiure
YPaBHEHHUE PEAKIUH.

C2(5 OanuoB). 3anumuTe CXEeMy XUMHUYECKOM peaklHHU, CKOPOCTbh KOTOPOM

MOXHO paccuuTaTh o GpopmyJie

C3(606ang0B). Mcnonb3ys Tepmoxumuieckoe ypaBuenue: 2Ho + O2 = 2H20 + 484
kJ[k, ompeaenure wmaccy oOpa3oBaBIIeHCS BOJBI, €CIM B XOJI€ peaKIuu
BeIACINIOCH 520 KJ[K TEIJIOTHI.

X-11 Tect «CKOpPOCTh XUMHYECKHUX PeaKkluii. XUMH4YECKOe
pPaBHOBECHE) Bapuant Ne3

IIpu BbinoiHeHun 3agannii A1-A10 U3 npeasioKeHHbIX BADHAHTOB OTBETOB
Bbl0epHUTE TOT, KOTOPbI Bbl CYUTAETE NMPABWIbHBIM. 1 0aJu1 32 Ka:Ka0e
BEPHO BBHINOJHECHHOE 3aJaHHE.

Al. ®akTop, He BIAMSIONIUIA HA CKOPOCTh XUMMYECKOI peaKkIuu:

1) JlaBneHue 2) Karanuzarop 3) KonnenTparus 4) ®opwma cocyna, B
KOTOPOM IPOTEKAET PeaKiusl
A2. ®akTop, BAUSIONINKA HA CMellleHHue XUMHYECKOTr0 PABHOBECHSI:

1) Katanuzarop 2) Konuenrtpauus 3) Tun cBsi3u 4) Ilpupona
pearupyromux BelecTB




A3. C yBesmueHHeM KOHIEHTPAIMU KHCJI0POIa B 2 pa3a CKOPOCTh PeaKIuMm,
ypaBHeHne koTopoii CHs(r)+202(r)=CO2(r) + 2H20(r)

1) He uzmenurcs 2) YBennuurcs B 2 pasa 3) YBenuuurcs B 4
pasa 4) YMensIutcs B 4 pasa
A4. C yBesmueHHeM JaBJieHHs B 4 pa3 CKOPOCTH NMPAMOI peaKkumu,
ypaBHeHue KoTopoii 2CO(r)+02(r)«—2CO02(r), yBeJUYUTCH B:

1) 4 paza 2) 16 pa3 3) 64 paza 4) 128 pa3
AS. IIpu noBbimiennu Temnepatypsl Ha 20 °C (TeMuepaTypHbIi
K03 PUIHEHT paBeH 3) CKOPOCTh XUMHUYECKOM PeaKIMH YBEJIUYUTCH B :

1) 3 pa3a 2) 9 pas 3) 27 pa3 4) 81 pa3
A6. C yBesiMueHHEM TeMIIepATypbl pPaBHOBecHe 00PATHMOIl peaKIHu,
ypaBHenne koTopoii COz+Cr<—>2COr) — Q

1) He m3menutcst  2) CMECTUTCSI B CTOPOHY MTPOYKTOB Peakiuu — 3)
CMecTuTCs B CTOPOHY UCXOJIHBIX BEILIECTB
A7. Insi cMenieHNsi XUMH4Y€CKOT0 PABHOBECUSI 00paTUMOM peakiun
2NO(r)+02(r)>2NO2(r)+Q B CTOPOHY MCXOAHBIX BElIECTB HEOOXOAMMO:

1) VBenuunuth kKoHIIEHTparuo NO> 2) I1oHU3UTH
TeMIeparypy 3) [loBbICUTH aBlIEeHHE
A8. MakcuMaJibHAsi CKOPOCTh XUMHYECKO peakiuu NMPU B3auMOAeiCTBUMN
BeLIeCTB, (OPMYJIbl KOTOPBIX

1) BaClx(t) + H2SO4 2) BaCla(p-p) + H2S04 3) BaO +
H>SO4 4) CaCOs3 + H32SO4
A9. ITlonn:xeHUe TeMIIePaTyphl CMeNlaeT XUMHYeCKOe PABHOBeCHE BIIPABO B
o0paTuMoOil peaklul, ypaBHeHHEe KOTOPOIi:

1) 2NO(r) + O2(t) <> 2NO2(1r) + Q 2) C2Hs(T) «» 2C(T) + 3H2(T)
—Q
3) 2HBr(1) <> Ha(r) + Br2(x) — Q 4) 2HI(r) <> Ha(T) + I2(T)

A10. CkopocTh XUMHYECKOI peakiun, ypaBHenue koropoii CaCOs + 2HCI =
CaCl, + CO; + H20, npn yMeHbIIIEHHH KOHIEHTPAIMN KHCJIOTHI 32 KaK/Ible
20 ¢ na 0,05 moub/1 paBHa:

1) 2,5 momb/(J1ec) 2) 0,25 Momb/(11ec) 3) 0,025 mounb/(71°C) 4)
0,0025 mMomw/(51°c)

B 3aganusix B1-B2 ycranoBure coorBerctBue. OTBeT 3anMIIUTE B BU/I€E
NOCJIEA0BATEJIbHOCTH LU P.
2 0aJ1j1a 32 BEpHO BBINIOJIHEHHOE 3a1aHHeE.

B1. YcraHoBuTEe COOTBETCTBHE MEkK/1Y YPABHEHHEM peakuuu U popmyJion
JJISL OTIpe/ieJIEHUsI CKOPOCTH PeaKIUu:

YpaBHeHHE peaKuu ®dopmy.ia 1151 onpeaesIeHus CKOPOCTH
peakuuu
A) S(1) + O2(T) <> SO2(T) 0
B) 2HBr(r) <> Ha(r) + Bra(x) 2)

B) Na(r) + Oa(r) <> 2NO(T)

3)




4)

A b B

B2. YcTanoBHuTE COOTBETCTBHE MEXKIY (PAKTOPOM M CMellleHHeM PABHOBECHUs
IJI51 peakiuu, ypasHeHue kKotopoii 2CO(r)+02(r)«—2C02(r) + Q

dDakTop IToJ10:keHHE paBHOBeECHS
A) YBenuueHus 1aBJICHHUS 1) CmecTuTCs BOpaBo
b) YBennuenue koHueHtpauuu Oz 2) CMecTHUTCS BIEBO
B) IloBblllieHNE TEeMMIEpaTyphbl 3) He uzmenurcs
') [IpumeHeHune KaTanu3aropa
J1) YBenuuenue konuenTpanuu CO;

A b B T i}

Js 3axanus C1 naiiTe noJHbIN pa3BepHYTHI OTBET.

C1(5 6amaoB). [ToueMy peaknuss MEXAy KHCJIOTOW M TJIAAKOW T'paHyJIOW LWHKA
UJIET MEIJICHHEE, YEM C 3TOMU K€ KUCJIOTOW M MIEPOXOBATOM IrpanyJiod. Hanummre
YpaBHEHHUE PEaKIUH.

C2(5 OanuoB). 3anumure CXeMy XUMHYECKOM pEAKIHUH, CKOPOCTh KOTOPOU

MO>KHO PaccuMTaTth 1o hopmyse

C3(66anaoB). Kakoe KOJIMYECTBO TEIUIOTHI BBIACIUTCS MPU CXKHUTaHUU 25T
BOZIOPOJIa, B3ATOTO NMPU HOPMAIBHBIX YCIOBUAX? TEepMOXUMHUYECKOE ypaBHEHUE
peakuuu: 2Hz + O2 = 2H20 + 484 x/Ix

X-11 Tect «CKOPOCTHL XUMHYECKHUX peakluii. XMMHUYECKOe
paBHOBECHE) Bapuant Ned

IIpu BbinoiHeHun 3agannii A1-A10 U3 npeasIoKeHHBIX BADHAHTOB OTBETOB
Bbl0epHUTEe TOT, KOTOPbIH BbI CYUTAETE MPABWIbHBIM. 1 0aJu1 32 KaKaoe
BEPHO BBHINOJIHEHHOE 3aJaHHE.

Al. ®akTop, He BIMAOUIMNA HA CKOPOCTh XUMHYECKON peakuuu:

1) Pazmep npobupku 2) Karanuzatop 3) Konuenrparnus 4)
[Ipupoaa pearnpyrommx BEIIECTB
A2. ®akTop, He BIAMSIONIMA HA CMelleHHe XUMHYECKOIr0 PABHOBECHSI:

1) Karamuzarop 2) Konnenrparus 3)

[laBnenue 4) Temnepatypa
A3. C yBeanueHneM KOHIeHTpauuu okcuaa yriaepoaa (II) B 2 paza ckopocrth
peakuuu, ypaBHeHue koropoii 2CO(r)+02(r)=2CO02(r)

1) He uamenurcs 2) YBenuuurcs B 2 paza 3) YBenuuurcs B 4
pasza 4) YMeHbIIUTCS B 4 pasa
A4. C yMeHBbIIICHHEM JaBJIeHHUS B 2 pa3 CKOPOCTh NPSIMOM peaKIuu,
ypaBHeHHne KoTtopoi N2(r)+3H2(r)«>2NHs(r), ymenbmurcs B:

1) 2 paza 2) 8 pa3 3) 16 pa3 4) 32 paza
AS. /lsist yBeJIJHYeHHUs CKOPOCTH XMMHUYECKOM peakuuu B 27 pa3a
(TemmnepaTypHblii KO3(pPuuMeHT paBeH 3) HAJ0 MOBBLICUTH TEMIIEPATYPY HA :

1)30°C 2)40 °C 3) 50 °C 4) 60 °C
A6. C yBeMueHHeM JaBJICHUSI paBHOBecHe 00paTHMOM peaKUMu, YpABHEHHE
kotopoii COw+2H2¢y>2CH30H) + Q




1) He usmenutcs  2) CMeCTHTCS B CTOPOHY IPOJYKTOB PEaKIuu  3)
CMecTuTCs B CTOPOHY MCXOJIHBIX BELIECTB
A7. 1 cMelleHUsl XUMHY€eCKOr0 paBHOBeCHsl 00paTUMOil peaKkluu B
CTOPOHY NMPOAYKTOB PeaKIUuU
Heooxoqumo CH3:COOH(x)+C2HsOH ()« CH3COOC:Hs5(:x) + H2O (k)

1) YBenuuuts koHuentpanuto C,HsOH 2) YBeIU4UTh KOHIICHTPALIUIO
H.O 3) IloBbICUTH TaBICHHE
A8. MakcuMaJIbHAsi CKOPOCTh XUMHYECKOH peaKkIuy MPU B3aUMOAeHCTBUH
BeLIEeCTB, (OPMYJIbl KOTOPBIX

1) Ha(r) + O2(T) 2) S(1) + O2(T) 3) Nao(t) + O2(1) 4)
CsHia(r) + O2(T)
A9. IloBbllIeHHE JaBJIEHHS CMeNIaeT XUMHYEeCKOe PABHOBeCHe BIIPaBo B
o0paTumMoil peakliui, ypaBHeHHe KOTOPOIi:

1) 2NO2 (1) «»> N204(T) 2) Nao(1) + O2(T) <> 2NO(1)

3) CaCOs(T) «» CaO(T) + CO2(T) 4) CH4(r) <> C(1) + 2H2(T)
A10. CkopocTh XUMHYECKOI peakiuu, ypaBHeHne kotopoii Zn + 2HCI| =
ZnClz + Hz, npu yMeHbIIIeHHH KOHIEHTPAMU KHCJI0THI 32 Kaxabie 30c Ha
0,06 moJb/J1 paBHa:
1) 0,001 mons/(51°c) 2) 0,002 momn/(11°C) 3) 0,004
MOJIB/(J1°C) 4) 0,02 monb/(11°c)

B 3aganusx B1-B2 ycranoBure coorBerctBue. OTBeT 3anMIIUTE B BU/IE
MOCJIeI0BATEJIbHOCTH HUP.
2 0aJij1a 32 BEpHO BBINOJHEHHOE 3a1aHHeE.

B1. YcraHoBuTe COOTBETCTBHE MEkK/1Y YPABHEHHEM peakuuu U popmyJioi
JJISL OTIpe/ieJIeHUsI CKOPOCTH PeaKIUu:

YpaBHeHHe peaKkIuu ®opmya 1Jis onpeieIeHHsl CKOPOCTH
peaxkiumn
A) CaO(1) + CO2(r) = CaCOs(T) 0
b) Ha(r) + Clz(r) <> 2HCI(1) 2)
B) CO(r)+2H2(r)«>2CH30H(r) 3)
4)
A b B

B2. YcranoBHuTe COOTBETCTBHE MEKAY (PAKTOPOM M cMellleHHeM PABHOBECHS
JJI peakuum, ypaBHeHue koropoii CoHa(r)+ H.O(r)«> C2HsOH(T) + Q

dDakTop IToJ10:keHHE paBHOBeECHS
A) IloBblllIeHHE TEeMIIEPATYPhl 1) CmecTutcs BIipaBo
b) YBenuuenue konuentpamuu CoHy 2) CMecTHUTCS BJIEBO
B) IloBbillieHNe 1aBieHUs 3) He uzmenurcs
I') ITpuMeHeHure KaTaiu3aropa
J1) Ymenbmienne konunentpanuu H,O

A b B r i}




Jist 3apanus C1 gaiite noJIHbIA pa3BepPHYThIN OTBET.

C1(5 6anuoB). [Touemy, ecnu cmemath TBepabli HuTpar cBuHia (Pb(NO3)2) u
noaua xanus (KI), mpu3zHaky peakiiuu MOXKHO HaOJII0aTh Ye€Pe3 HECKOJIBKO YacoB,
a €eCIu CIUTh pacTBOPHI ATUX COJICH, NPU3HAKKW pEaKIUU TMOSBATCS Cpasy.
Hanummre ypaBHeHHE peaKIiH.

C2(5 OangoB). 3anumuTe CXeMy XUMHYECKOW peakiuu, CKOPOCTh KOTOPOM

MOXHO paccuuTaTh no GpopmyJie
C3(606ang0B). Mcnonb3ys Tepmoxumuieckoe ypaBuenue: 2Hz + Oz = 2H20 + 484
kJ[k, ompenenuTe 00BEM 3aTPAueHHOTO KHUCJIOpPOAAa, €CIM B XOJ€ peakiuu
BeIAEINIOCH 580 KJ[K TEIJIOTHI.

Tema npakTunueckoii paGorel Ne 13 Tema 6.2. JlabopatopHas pabota
«[IpuroToBieHue pacTBOPOBY.

o0beM yacoB___ 44
OP: O1-031

JIP: 1-J111

MeTounquKne YKa3aHnus 1Mo Xo0Ay BBINIOJHCHHUSA paﬁoTbl

O01mme pekoMmeHIALUT
[To Bcem Bompocam, CBSI3aHHBIM C U3YUYEHHUEM JAUCITUILINHBI (BKIIIOYAs
CaMOCTOSATENHHYI0 PaboTy), KOHCYJIBTHPOBATHCA € MpenoaasaresieM. CoOItoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOXKHOCTH MpU paboTe ¢ KUCIO0TaMH U 1enoyamu! B
CJIyyae MomnajJaHus Ha KoKy — MpoMoi Bojoit!)

Y4yeOHasi HeJib: HAYUUTHCS ONPEIEATh KOHIIEHTPAILMIO paCTBOPA, UCXOS U3
KOJIMYECTB KOMIIOHEHTOB; TOTOBUTH PACTBOPHI 33JJaHHON KOHIIEHTPAIUU.

332]8‘11/1 NPAKTUYECCKOIO 3aHATHA:

1. 3akpenuTh TEOPETUUECKUE 3HAHUSI O PACTBOPAX M CIIOCOOAX BBHIPAKECHUS
KOHIICHTPALINH.

2. OTBETHTH HA BOMPOCHI JUTSI 3aKPEIICHUS TEOPETUICCKOTO MaTepHaia.
3. 3akpenuTh NPaKTUKY MIPUTOTOBJICHUS PACTBOPA 3aIaHHOM KOHIIEHTPAIIUH.
4, OTBETUTH HA BOMPOCHI JIJIT KOHTPOJIS.
O0ecrieuyeHHOCTD 3aHSATHA:
1. YueGHo-MeTOAMYECKAs IUTEpaTypa:

o 256 c.— M.: Akanemus, 2015. —-T'abpuensu O.C. Xumus mis npodeccuii u
crenuanbHocTel TexHuueckoro npoduis: yueouuk / O.C. I'abpuensH,
N.T". OctpoyMOB.

1. O6opynoBanue:




¢ TEXHUYECKHE BECHI, CTAKAH, CTCKJISTHHAS MaJ0YKa, MEPHBIN [IJIUHID,
MepHas ko6a Ha 100 mt.

1. PeakrTussr:

« coub xjopun HaTpus (NaCl), numeas coga (NaHCOs3), nuctuninnpoBanHast
BOJIA.

1. Terpanp i NPAKTHYECKUX U KOHTPOJIBHBIX padoT.
2. Kanpkynsarop.
3. Pyuxka.

Kpartkue TeopeTnueckue v y4e0HO-MeTOAHYECKHE MATEPHUAJIBI 110 TeMe
JJabopaTropHoi padoThI

PaCTBOPaMI/I HAa3bIBAIOT TOMOI'CHHBIC CMECH, COCTOAIIMUC U3 ABYX HIIN OoJtee
KOMIIOHCHTOB.

PacTBOpuTe/sib 3TO KOMIIOHEHT PacTBOPA, arperaTHOE COCTOSIHUE KOTOPOIo HE
U3MEHSETCS TIpH 00pa30BaHUU PACTBOPA, HIIA COACPKUMOE KOTOPOTO Ipeodiiaiaet
HaJ[ COJIEp’)KaHUEM APYTUX KOMIIOHEHTOB. KOMIIOHEHTaMu pacTBOpa SIBISIOTCS:
pacTBOPUTEIH U PACTBOPEHHOE BEIIECTBO.—

OmHako MHOTJA TPYIHO CKa3aTh, BEIICCTBO SBIISICTCS PACTBOPUTEIICM HIIH
PacTBOPEHHBIM BEIIECTBOM, 0COOCHHO KOrjia 00a BEIECTBAa B3aMMHO
PacCTBOPSIOTCS APYT B IPyre B HEOTPpaHWYESHHOM KOJIMUECTBE (KaK CIIUPT U BOJAQ).
B Takux ciydasx pacTBOpHUTEIEM Ha3bIBAIOT TO BEIIECTBO, KOTOPOTO B PACTBOPE
OOJIBIIIE.

PactBOp, B KOTOPOM JJaHHOE BEILIECTBO MPHU JIAHHOU TeMrepaType OoJIbIle He
pacTBOPSIETCS, HA3BIBAIOT HACHIIIEHHBIM.

[ToHATHO, YTO pacTBOP, B KOTOPOM COJICPKUTCSI MEHBIIIE PACTBOPEHHOIO
BEILIECTBA, YEM B HACHIIIIEHHOM, Ha3bIBaIOT HEHACBIIIeHHbIM. HekoTopbie
BEIIECTBA CITOCOOHBI 00Pa30BHIBATH MepechIllleHHbIe pacTBOPBL. OHAKO ATO
JIOBOJILHO HECTAOMIIBHBIC )KUJAKOCTHU: €CIIU UX BCTPAXHYTh UIIU MTOTEPEThH
CTEKJITHHOM MaJIOYKOW 0 BHYTPEHHIOIO CTEHKY COCY/1a, U30BITOK PACTBOPEHHOTO
BEIIIECTBA BHITIAJIA€T B OCAJIOK.

ConepkaHue BEIIECTBA B HACBIIIEHHOM PACTBOPE MOXKET CIIYKUTh MEPOU €ro
pactBopumMocTu. Kak mpaBuiio, pacTBOpUMOCTD (WK KOI(pPumment
PACTBOPUMOCTH) BBIpaXatoT B rpamMmax BerecTBa B 100 r pacTBopHUTeIIs
(manpumep, Boasbl). Eciu pactBopumocTs nipeBbimaet 1 r 8 100 r Boabl, BEIECTBO
cuutaetrcs pactsopuMbiM, oT 0,1 10 1,0 r — masiopacTBopuMbIM. Bemecta
pactBopuMocTbio MeHee 0,1 r B 100 r Bosbl yCIIOBHO

HA3bIBAIOT HEPACTBOPHUMBIMH.

[To oTHONIEHHIO K PACTBOPAM YacCTO YIOTPEOISIIOT TEPMHUHBI
«KOHUEHTPUPOBAHHBIN» U «pa30aBieHHbIN». [ToHsATHS 3TH BecbMa
oTHOcUTelNbHbIC. Eciii pacTBOp COEPKUT OOJIBIIOE KOJIMYECTBO PACTBOPEHHOTO



BEIIECTBA, €r0 HA3bIBAIOT KOHIEHTPUPOBAHHBIM. PacTBOp ¢ HEOOIBIITUM
COJIEp’KaHHEM PACTBOPEHHOTO BEILIECTBA HA3BIBAIOT pa3daBieHHbIM. Kak
MIPaBUIIO, KOHIIEHTPUPOBAHHBIMU WJIH Pa30aBICHHBIMUA HA3BIBAIOT PACTBOPHI
XOpOUIO PaCTBOPUMBIX B PACTBOPHUTENIE BEILIECTB.

TBepI[BIC BCIICCTBA, KOTOPLIC B CBOEM COCTABC COACPKAT MOJICKYJIbI BOJEI,
HA3bIBAIOT KPUCTAJNJIOTHAPATAMMA.

Coz[epxcaHHe PACTBOPCHHOI'O BCUICCTBA B PaCTBOPC HA3BIBAIOT KOHHeHTpaHHeﬁ.

MaccoBoii 10J1eif pacTBOPEeHHOT0 BelecTBa (M) Ha3bIBAIOT OTHOIIICHHE
Macchl PaCTBOPEHHOT'O BellecTBa (B) K Macce pacTBopa (Mp-pa):
m
5 _.100%
My pa (]_)

OTO NOHITHE aHAJOTMYHO MaCcCOBOM JI0JI€ BEIeCTBA B JIIOOOM CMECH, KaK
TeTepOTCHHOM, TaK U TOMOTCHHOM. MacCOBYIO J0JII0 PAaCTBOPEHHOTO BEIIIECTBA
BhIpakaroT B nporeHTax (0T 0 1o 100%) unu qonsx eauauisl (0T 0 10 1).

Wy =

O4eBUIHO, YTO Macca pacTBOPA Mp.-pa CKIAABIBAETCA U3 MACCHI PACTBOPUTENS Mp-
1 1 MAacChl pACTBOPEHHOI'O BENIECTBA MB!

Mp-pa = MB + Mp-ns (2)

:pOTMEPSTH KUKOCTH B3BEITUBAHUEM HE OYCHH YJI00HO, TOPa30 MpoIie
OTMEPSTH HYKHBIN 00beM. UTOOBI paccunTaTh Maccy U3BECTHOrO o0beMa V
pacTBOpa, HEOOXOAMMO 3HATh €0 TNIOTHOCTh

Mppa (3)p =V

Kak npaBuIio, TUIOTHOCTh pacTBOpa U3MEPSIOT B rpaMMax Ha MIJITHIUTD (T/MT)
WM rpaMMax Ha KyOudeckuii cantumeTp (r/cm® 310 06beM, paBHbIi 1 cM—),
IpPHUYEM YUCIICHHO 5TH 3HAYCHUS PaBHBI, TOCKOIEKY 1 mit 3. Heo6xomaumo
MOMHUTB, YTO TUIOTHOCTh YACTOM BOJBI paBHA | T/MII.

I[pyFI/IM BapUaHTOM OLCHKHW KOHICHTPAIWH PaCTBOpaA ABJIACTCA MOJISIPpHAA
KOHICHTPAUA.

KOJIMYECTBO PACTBOPEHHOTO BEIECTBA (UHCIIO MOJIeH) B eAMHUIIE 00BEMA
pactBopa. MossipHast konneHTpanus B cucreme CH usmepsiercst B MoJb/M?,
OJTHAKO Ha MPaKTUKE €€ ropa3/io Jaiie BEIPaKAOT B MOJIb/JT WJIH MMOJIB/T. Taxxke
PacIpOCTPAHEHO BBIPAKEHUE B «MOJISIPHOCTH». BO3MOXKHO Apyroe 0o003HaueHHE
MOJISIpHOU KOHLIEeHTpauuun C—MonsipHasi KOHIIEHTPaLHUs pm, KOTOPOE MPUHATO
ob6o3nauath M. Tak, pacTBop ¢ KoHLeHTpanuei 0,5 Moib/1 HaszbiBatoT 0,5-
MOJISIPHBIM.

PacueT MossipHO¥ KOHIICHTPAIMK OCYIIECTBISIOT 1O (hopmyJe:




KOJIMYECTBO PACTBOPEHHOT'O BEIIECTBA, MOJIb;— VIJIC
oOmuit 00BEM pacTBopa, 1.—V

Bomnpocs! 1u1s1 3aKkpenJieHlsi TeOPEeTHYECKOr0o MaTepuasia K JJadopaTopHoil
padore

Urto Ha3bIBaeTCS pacTBOPOM?
Yto Ha3bIBaETCS PaCTBOPUTEIEM?

UTo0 Takoe KOHIEHTPUPOBAHHBIN pacTBOp?

> DR

YTo Takoe HACHIIICHHBIN pacTBOp?
3aganus 1Jis J1a0OPaTOPHOTO 3AHATHS:
BBINOJIHUTE MPENSIOKECHHBIE 3a1aHUS.
Pe3ynpTaThl pacyeTa npu NpUroTOBICHUH PACTBOPOB 3aMucaTh B Taduiry 1.

OTBeTUTH Ha BOITPOCHI JJIs1 KOHTPOJIA.

N

OTyuTaThCS O BBHITIOJIHEHHON paboTe Mperno1aBaTeio.

3amanue 1

Bapuanr 1 Bapuanr 2

ITpuroroButs 40 T 5% pacTBOpa
ITIOBApPEHHOM COJIH.

[TpuroroButs 80 r 10% pactBOpa
IIOBAPEHHOM COJIN.

Iopsinok BbINOJIHEHNS 3aJaHNUS
1. PaccumnTaiiTe Maccy pacTBOPEHHOTO BEIIECTBA U PACTBOPUTEIS.
1. Ha Becax B3BeChT€ HY’KHOE KOJMYECTBO PACTBOPEHHOI'O BEUIECTBA.

2. MepHBIM HUIUHAPOM OTMEPHTE HYKHBIM 00beM BOJBI, CUUTAs, YTO
IUIOTHOCTH BOJBI paBHa 1 r/mil.

3. HepeCBIHBTC PacTBOPACMOC BCIICCTBO B CTAKAH, HpHHeﬁTe BOAaY,
pa3MemaﬁTe A0 ITIOJIHOT'O PaCTBOPCHUS BCUICCTBA.

4. 3anuceiBaeM pe3yJbTaThl pacyeTa JJisl HPUTOTOBICHUS paCTBOPA B TAOJIHUILY

1.

3aganue 2

Bapuanr 1 Bapuanr 2

[TpuroroButk pactBop o0beMom 100 mi
MIUIIEBOM COJIbI, €CJIM MOJISIpHAsI
KoHIIeHTparus paBHa 0,1 Mosb/11.

[IpuroroButk pactBop o0beMoM 100 mi
MUIIEBOU COJIbI, €CITN MOJISIpHAs
KOHIIEHTparus pacTBopa 0,2 MOJb/.

HOle[OK BBIITOJIHCHUA 3aJJaHUA

1. Paccuuraiite Maccy paCTBOPEHHOTO BELIECTBA.




Ha Becax B3BechTe HYKHOC KOJIMYICCTBO PaCTBOPCHHOI'O BCIICCTBA.

JloBoiuM AUCTWINIMPOBaHHOK Boaou 10 100 mu.

HCpCMeHII/IBaCM A0 IIOJHOTI'O PaCTBOPCHHA BCIUICCTBA.

AN

1.

6. OT4uTaTHCS O BHIIOJIHECHHOMN pa60Te IMpCIIoAaBaTCIIto.

B Mepnyto koi0y Ha 100 M1 BebllaeM pacueTHOE KOJUYECTBO BEIIECTBA.

3anuchiBaeM pe3yJIbTaThl pacyeTa Jijisl IPUTrOTOBJICHHS pacTBOpa B TaOJIUILY

Tabmauma 1

Pacuert pacTBOpEHHOI0 BEIIECTBA U PACTBOPUTEIIS JIJIsl IPUTOTOBIICHUS pacTBOpa

3aJJaHHOM KOHLIEHTPALUU

Ne 3aanus Hano Pacyer nmo ¢popmy.ie

Bapuanr

wy - mp_pa

m = m, =
B B 100

(%) = _ _
1 mp-nﬂ - mp-ns[ - mp-pa -MgB

Pp-ns = 1 T/cm®
m

p—as

pp—fm

Vp-n;{ = VP*JPR =

v=C, -V

p—pa
Cm= a mg M,v=

Vp-pa = 100 M MOJISIpHAs Macca
BemlecTBa—TrIe M

Bomnpocs! 17151 KOHTPOJIA
1. Yrto Takoe pacTBOPUMOCTH?
2. Urto Takoe KOHIIEHTpAIUsl PaCTBOPOB?
3. Uro Takoe MaccoBas J0Jis1 paCTBOPEHHOIO BelecTBa?
4. Yto Takoe MOJsipHasi KOHIIEHTpalus?

3aga4u HA pacTBOPBHI.

3agaua Nel.Cmemanu 200 r Boasl u 50 r ruapokcuaa Hatpust. OnpeaennTb
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE.

3agaga Ne2.Onpeaenuts Maccy CoJIi U 00bEM JTUCTUIITUPOBAHHON BOJIbI,
HeoOxoauMbIx asist nosrydeHus 230r 12% noBapeHHOM pacTBopa.



3agaua Ne3. 180r 15%-Horo pacTBOpa xsopuaa 0apusi BEIIAPUIN 10 MacChl
pactBopa 145r. KakoBa crana nmpoieHTHas KOHIEHTpalus pacTBopa?

3agaua Ne4. Cmemanu 250r 30% u 150r 20% pacTBOpOB CEPHOM KUCTOTHI.
Bripaszute copeprkanue BEIIeCTBa B MPOILIEHTaX B MPUTOTOBJIEHHOM PacTBOpE.

3agaua NeS. Onpenennte Maccy U KOHIEHTPAIMIO PACTBOPA, KOTOPBII HYKHO
no6aButh K 131 8% pactBopa, uToObI momyuuts 40r 14% pactBopa.

3agaua Ne6. Onpenenuts maccy 10% pacTBopa kapOoHaTa HaTpHsl, KOTOPBIH
HY>KHO 100aBUTh K 1020r 2%-HOro pactBopa, 4ToObl NOIYUYUTh 3%-HBIIl pacTBOP.

3agaua Ne7. Onpenenutb maccy 7%-HOTO pacTBOpa COJIM, B KOTOPOM
HE00X0aMMO pacTBOpUTH etlé 20T 3To# cou, 4TOOBI MONTYYUTh 12 %-HbIii
pacTBop.

CamocTosiTesibHasi padora.

3apaua 1. Paccunraiite maccol 10 u 50%-HbIX pacTBOPOB r'UAPOKCUIA KAJIHS,
HeoOXoauMbIX 11 mpurotoBieHus 400r 25%-Horo pacTBopa.

3apava 2. Onpenenuts Maccy 20%-HOTO pacTBOpa COJIM, KOTOPBII HY>KHO
n06aButh K 40r 10%-HOTO pacTBOpa TOM )Ke COIU, YTOOBI MOTYIUTh 17%-HbIH
pacTBop.

PaccMOTpHM HECKO0JbKO CIIOCO00B pelleHUs 32/1a4 HA IPUIOTOBJIEHHE
PpacrBopoB.

PacTBOp cocTOUT U3 ABYX YacTeil: paCTBOPEHHOTO BEIIECTBA U PACTBOPUTEIISL.

Yarie Bcero pactBopuresieM siBisieTcs Boaa. MaccoBas 10151 paCTBOPEHHOTO
BEILIECTBA 3aBUCUT OT COJICPKaHMsI BEIIECTBA B PACTBOPE U MOXKET ObITh BhIpaXKEHA
B MPOIEHTAX WM JOJISX.



_m(pe-6a) 00,

m(pa- pa) ; W%umo0oro uuctoro BemiectBa paBaa 100%. W% Bo1bI
paBHa HYJIIIO, TO €CTh, BEIIECTBA B YHCTOM Boje HET. IIpu 3TOM cymMMa BEIIECTB B
HCXOIHBIX pACTBOPAX paBHA COAEPIKAHUIO BEIIECTBA B KOHEYHOM PacTBOPE.

w

IlepBbIii c1OCO0 MOCTCT0BATEILHBIN.

Pemraercst ¢ opopmiieHreM JaHHBIX U UCTIOJIb30BaHUEM (HOPMYIL.

W = m(p-6 - 8a) «100% m(pa- pa)Xw
1) m(pa- pa) ; 2) m(e- ea) = 100%
) _m(8- 8a) x100%
3) m(pa - pa) = "

Ecnu naercst 00beM pacTBOpa, €ro HaJ0 MEePecUnTaTh Ha Maccy. m(p-pa)= Vxp.

Ecnu Hamo paccuntath 00beM pacTBOpa, CHa4Yalla PaCCUMTHIBACTCS Macca, a 3aTeM
a - a
v =m(pa- pa)
00BeEM. P

Ecnu He u3BecTHa Macca pacTBOpa, M Macca BEIIECTBAa, HO M3BECTHA MaccoBas
noJist, (Hampumep oHa = 20%),

x W B maHHOM ciydae m (B-Ba) = Xx 0,2

BTopoii cnocod ajJredopanyeckuii.

HCXO)II/IM N3 TOT'O0, YTO MACCHI BEHICCTB HCXOJIHBLIX pAaCTBOPOB PABHBI MACCC
BCIICCTBA KOHCYHOTI'O paCTBOpA. HpH 9TOM MacCcCa BCIICCTBA paCCMATPUBACTCA KaK
NPOM3BEACHNE MAacChl PACTBOPA M MACCOBOH /10U BeliecTBa B pactBope. (W,
yn00Hee BBIPa3UTh OT €UHUIIBI B TOJISIX).

m(p-pa) 1 xw+ m( p-pa)2xw =m(p-pa)3 xw

TpeTuii cnocod TMArOHAJLHBIN WJIM METOJ KpecTa.

B nmaHHOM cllyyae MaccoBBI€ JIOJIM PACIIOaraloTcs CISAYIOIIMM 00pa3oM: cieBa
CBEpXy camasi OOoJIbIIIasi U3 MPUBEAEHHBIX B YCIIOBUH, 1TOJ] HEH caMasi MaJieHbKas, B
IIEHTPE CPEIAHSSA, TT0 JUATOHAIM BBIUUTAEM OT OOJIBIICH MAaCCOBOM JIOJIM MEHBITYIO,
3amuchiBaeM pe3ynbTar. [lapamienbsHo MacCOBBIM JIOISIM Ha PACCTOSSHUHU OT
JIMaroHaau yKa3blBa€M COOTBETCTBYIOIIME MACChl PACTBOPOB.

HAIIPUMEP: B npaBoii 4yacTu 1MaroHaay MOJIYYUIUCh TP % OTHOLIEHHUSI, MbI
BBIOMpaeM Haubosee y100HOe, TaK KakK MpU pacyeTe JTH00T0 OTHOIICHUS MTOTYYUM
OJIMHAKOBBIN pe3ynbTar. W OepeTcst B MPOLICHTAX.

~100 <7 10 m(p-pa)100% 10 _m(100%) 10 _m(100%).
% 80 m(10%) 90 m(20%)

20% +
- ™ 80 m(10%)



10% 80 m(p-pa) 10%

90 m(pa-pa) 20%

IIpumepsbl penieHus 3axa4
a) Ha npurorosJ/ieHne pacTsopos

3apaya Nel.Cmemanu 200 r Bogs! u 50 r rugpokcuaa Hatpus. OnpenennTb
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE.

1 cnoco0
Hano: Pemenne
m(H20)= m(p-pa) =m(B-Ba) +m(H20)
200r m(p-pa) = 50+ 200 = 250
m(NaOH)= m(p.a-
p.6- 8a) o
SOF w :m X].OOA)
@ :ﬂ x100%:; w =20%
250
w% =7 OtBeT:=20%
2 cnocoo PELIEHUE
1 0 X

+ -

50 x 1+200x0=250xX; 50=250X; X= 0,2 nnu 20%

Hano:

m(H20)200r------------ 0% IIpenmonaraem 3naueHne X
T ) e —— 100% 0X
m(p-pa)250r------------ X%

3 cnocoo PELLIEHUE

~N100 7 X _50r X _50 . 4 one

% 100~ 250°



X% +

- T OtBet: ®=20%
0% 100-X 200
100 250

3agava Ne2.0npeaenuts Maccy CoJIM U 00BbeM JUCTUIITUPOBAHHON BOJIBI,
HeoOXxoauMbIx A1t mofrydeHust 230r 12% noBapeHHON pacTBopa.

1 coco6
Hano: Pemenne
m(p-pa)=230r m(e - ea) _m(p- pa).
100%
W% =12%
m(e - 8a) :LXIZ%; m(e - ea) =27,62
100%
V=mxp; p(H20)=1v/1 orcroga m(H20)=V(H20
m(H20)= m(p-pa) — m(H20); m(H20) =230 — 27,6 =202,4r
V(H20) =m(H20) OtBet. m(B-Ba)=27,6r, V(H20)=202,4mn
m(B-Ba)-?, OtBet: m(B-Ba)=27,6r; V(H20)= 202,4mn
V(H20)-?
2 cnoco6. PEHLIEHUE
1 0 0,12
+ =

B-BO BOJIA P-P
xx 1+(230-x)x0=230%0,12; x=27,6; m(H,0)= 230-27,6=202,4r

3 cnocob

Hano:

m(p-pa)230r 12%
m(B-Ba)x 100%
m(H20)230-x 0%

PEIIIEHHE
~100 12 Xr



%

e
. +
12%
o OtBeT: m(B-Ba)=27,6r; V(H20)= 202,4™M71
0% 88  230-
X
100 230

0) Ha cmemunBaHue pacTBOpoOB

3agaua Nel. Cmemanu 250r 30% u 150r 20% pacTBOpOB CEPHOM KUCTOTHI.
Bripazute cojpepkaHue BEleCTBa B MPOIIEHTAaX B MPUTOTOBJIEHHOM PacTBOPE.

2 Cnocoo PEIHIEHUE
0,3 0,2 X

N ]

P-P P-P P-P
250%0,3 +150%0,2 = 400xx;
75+30 = 400x; x=0,26 mm 26%
OtBet. W% = 26%
3 Cnocoo

JaHo: [Ipeanonaraem 3HaueHue X

m(p-pa Nel)250r --------- 30% 30x20

m(p-pa Ne2)150r---------- 20%

m(p-pa Ne3)400r---------- X%
PEIIIEHHE
~30% 7 X-20 250r Otser. W% = 26%

X% +

20% 30-X 150




10 400

3agaua Ne2. Onpenenure MacCy U KOHIIEHTPAIMIO PacTBOPa, KOTOPBIM HY>KHO
no6aButh K 131 8% pactBopa, utoObI momyuntsb 40r 14% pacTBopa.

2 cnocoo PELTEHUE
0,08 X 0,14

P-P P-P P-P

13x0,08 + 27x =40x0,14; 1,04 + 27x = 5,6; 27x =5,6 — 1,04; 27x =4,56; x= 0,169
mm16,9%

OtBet. W% = 16,9%

3Cnoco

JaHo:

m(p-pal)l3r--------- 8% [Ipennonaraem 3naueHne X
m(p-pa2)40-13-----x% 148

m(p-pa3)40r------- 14%

PELLEHUE
X% 76 27r (x - 8)x27 =6x40; 27x -216 =240;
27x =240-216; 27X =456; x =16,9%
™14 + . .
o OtBet: W% = 16,9%
0
o
8% X-14 13r
X-8 40r

B) Ha ynapuBanmue

3agaua Nel. 180r 15%-Hor0 pacTBOpa Xsopuaa 0apusi BEIMAPHIN JO MacChl
pactBopa 145r. KakoBa cTana mpoiieHTHasi KOHIIEHTpalus pacTBopa’?

2Cnocoo PELLIEHUE
0,15 0 X

P-P BOJa P-P



180x%0,15 — (35x0) =145xx; 27 =145x; x= 0,186 nnu 18,6%; OtBeT. W% = 18,6%

3 cnocoob

JaHno:

m(p-pal)180r----15% [Ipennonaraem 3HaueHne X
m(Boss1)180-145r---0% 150

m(p-pa3)145r------- X

PEILIEHUE
~X% -7 15 1451
OtBeT: ®=18,6%
15% +
- T
0% X-15 35
X 180

r) JleicCTBHSA ¢ OTHMM U3BECTHHIM PACTBOPOM

3agaua Nel. Onpenenuth maccy 10% pactBopa kapboHaTa HATPHsl, KOTOPBIH
HY>XHO 100aBUTh K 10201 2%-HOT0 pacTBopa, 4ToObI MOIYUUTh 3%-HBII pacTBOP.

1Cnocoo
ano: Pemenue
m(p-pa) = 1020r | 1.paccuntaem maccy BeliecTBa B 2-x%-HOM pacTBOpe

W%(1) =2% m(B-Ba) =1020x0,02 = 20,4r

W%(2) =10% 2.BeIpazumM Maccy 10%-Horo pacTBopa uepes X
W%(3) =3% mM10%-Horo p-pa =x Torma m(B-Ba) =Xx 0,1
m 10%-2 3.BeIpa3um Maccy 3-x%-HOro pacTBopa

m 3-x%-uoro =1020 + X
m(B-Ba) =(1020+X) x 0,03

> m(B-B) UCXOAHBIX PACTBOPOB = mM(B-Ba) KOHEYHOTO PacTBOpa




20,4+ 0,1X =(1020+X)x 0,03; 20,4 +0,1X = 30,6 +0,03X; 0,1X
—0,03X =30,6- 20,4;

0,07X =10,2; X =145,7(10%)
m 3%-Horo p-pa = 1020+145,7=1165,7r
OtBer. m 10% = 145,7r

2Cnocoo PEUIEHHE.
0,02 0,1 0,03
+ }: =
P-P P-P pP-p

1020%0,02 +Xx0,1 =(1020 +X)x*0,03
20,4 + 0,1X=30,6 + 0,03X; 0,1X - 0,03X =10,2; X = 145,7r.

3Cnocoo
JaHo:
m(p-pal)1020r ---------- 2% [Ipennonaraem 3HaueHne X
m (p-pa2)Xr ------------- 10% 0X
m(p-pa3)1020+X--------- 3%
PEIHLIEHUE
~10% 1 Xr
T
3% +

- OtBeT: 1451
2% 7 1020r

8 1020+X

3agaua Ne2. Onpenenuth Maccy 7%-HOTO pacTBOpa COJIM, B KOTOPOM
HE00X0AUMO pacTBOPUTH emié 20T 3Toi cou, 9TOOBI MOAYIuTh 12 %-HbIi
pacTBop.



1 Cnocoo

0,12

Hano: Pemenne
m(B-Ba)=20r | m 7%=X toraa m(s-Ba)=Xx0,07
W%=7% m 12% =X+ 20 toraa m(B-Ba) =(X+ 20) x0,12
W%=12% > m(B-B) UCXOAHBIX PACTBOPOB = m(B-Ba) KOHEYHOTO PacTBOpa

20 + 0,07X=(X+20)x0,12

17,6 =0,05X; X =352r
m7%- ? OtBer:m 7% = 352r
2 Cnocoo PEIIIEHIE.

1 0,07
+ K =
B-BO P-P P-P

20 +0,07X = (20+X)x 0,12; X =352r
3 Cnocoo
Jano:

m(B-Ba)20r------ 100%

m(p-pa)Xr-------- 7%

m(p-pa)20+X-----12%

PEIIEHUE
™~100 5 20r
%
!
™12 +
%
o OtBeT:352r

7% 88 X




93 20+X

3apauva Ne3. Onpenenutb maccy 20%-HOro pacTBopa cojiv, KOTOPbI HY>KHO
n00aBuTh Kk 40r 10%-HOro pacTBopa Toi e COoau, 4TOO0bI NOJIYYUTh 17%-HbIi
pacTBop.

1Cnocoo
Hano: Pemenne
m(p-pa) = m(B-Ba) = 40% 0,1 =4r
40r m(20%) =X Toraa m(B-Ba) =Xx0,2
W= 10% m(17%)= 40 +X Torma m(s-Ba) =(40 + X) x 0,17
W9 = 20% > m(B-B) HCXOJHOI'O PacTBOpa = m(B-B) HOBOT'O pacTBOpa
W =LT% | 4 4+ 0.2X =(40+X)% 0,17
4+0,2X =6,8 + 0,17X; 0,2X - 0,17X =6,8 — 4; 0,03X =2,8; X =93,3r
m(20%) =? | Oreet: m 20% = 93,3r

2Cnocoo PEILIEHUE.
0,1 0,2 0,17

+ -

P-P P-P P-P
40x 0,1 +0,2X =(40+X) x0,17; 4 +0,2X =6,8 + 0,17X; 0,03X =2,8; X =93,3r

3Cnocob /lano:
m(p-pa)40r-----10%

m(p-pa)X ------- 20%

m(p-pa)40+X---17%

PEIIEHUE
~20% 7 7 Xr




%

10% 3 40

10 40+X

OtBeT:93,3r

3amaua Ne4. Paccuuraiite maccol 10 u 50%-HbIX pacTBOPOB TMAPOKCUAA KA,

HeoOxoauMbIx A1 npurotoBieHus 400r 25%-Horo pactBopa.

1Cnocoo PEILTIEHUE.

aHo: Pemenue

m(p- m(B-Ba) = 400 x0,25 =100r

pa)=400r m(p-pa 10%) = X toraa m(s-Ba) =0,1X

W =25% | 1(p-pas0%) =400-X rora m(s-Ba) =(400-X)x 0.5 = 200 - 0,5X
W% =10%

W% =50% | pacTBOpe.

m(10%)="? 0,1X+200—-0,5X=100

m(50%)=? 100 = 0,4X; X =250r(aT0 10%)
m(20%) =400 — 250 =150r

OtBet: m 10% =250r, m 50% = 150r

2Cnoco6 PEILIEHUE.
0,1 0,5
+ =

P-P P-P P-P

ZBGHICCTB HCXOJHBIX paCTBOPOB —MAaCCC BCIICCTBA B HOBOM

0,25

0,1X + (400-X)x 0,5 =400 x 0,25; 0,1x + 200 — 0,5x =100; x = 250I'(10%); 400-

250=150(50%)
3Cnocob JlaHo:
m(p-pa)400r----25%

m(p-pa)Xr ----- 10%



m(p-pa)400- X—50%

PEIIIEHUE

~50% < 15 __400-X 400 — 250 = 150(50%)

e

0 % * OtBet: m 10% =250r, m 50% =

%0

150r
-
40 400r

1) Pacuérspl ¢ HCnoJib30BaHUuEM KPUCTAJJIOTHAPATOB

3agaua Nel. K 200r 20%-Horo pactBopa cyibdara meau npubdabuiu S0r MeaHOTO
kymnopoca. OnpenenuTe MacCOBYIO JOJI0 PACTBOPEHHOTO BEIIECTBA MOTYYEHHOTO
pacTBopa.

2Cnocoo PEILIEHUE.
0,64 0,2 X
i N - ol
Mennblii Kyrnopoc P-P P-P
CuS0O4 5H20

Mr(CuSO4 5H.0)= 160+90= 250

W%(CuSO4)=160/250 =0,64

50 x 0,64 +200x0,2 =250X; 32+40=250X; 72=250X; X=0,288 nnu 28,8%
OtBet. W%(CuS04)=28,8%

3Cnocob /lano:
m(KpucT. ruf.)50----- 64% [Tpenmonaraem 3HaueHHEe X
m(p-pa)200r----------- 20% 64 X 20

m(p-pa)250r----------- X%



PELLIEHUE
~64% -7 X-20 _ 50r (X-20)%x250=44x50
250X-5000=2200
250X =7200; X=28,8%
OTtBeT:=28,8%

X +
%

20% 64-X 200

44 250

e) PacuyéTsl ¢ HCI0JIL30BaHUEM MOJIﬂpHOﬁ KOHIECHTPauun

3agaua Nel.Kakum 00bEMOM Boibl HY>KHO pa3daButh S00mi 0,5M pacTtBop
IJIFOKO3bI, YTOOBI MOTY4YUTh (pusnonorudeckuii 0,1 M-biii pacTBop?

Jano:

V(Boab1) Xn-------- oM

V(p-pa)0,51------- 0,5M

V(p-pa)0,5+X-----0,1M

PEINEHUE
NOSM - 0,1 0,51
0,IM +
- " OtBet:V(BoabI)= 21
oM 0,4 X
0,5 0,5+X

Wnu 0,5M/0M rtakke kak 0,1M/0,4M; 0,4 6onbine 0.1 B 4 pasa Toraa V(H20)
oonbire V0,5M pactBopa Toxke B 4 paza orcrona 0,5 x 4 =2

’K) He crannapTHbie 3a1a4u

3apaya Nel.CMmemianu 1Ba pactBopa Maccoil 8Kr u 2Kr, nonyuuiu 12%-Heri
pactBop. [ToTOM cmemanu Te ke pacTBOPbl OJAMHAKOBOM MacChl U nmojyurin 15%-
HBII pacTBOp. PaccunTaTh KOHIIEHTpAIMU UCXOAHBIX PACTBOPOB.

CocTaBuM MaTeMaTHYECKOC BBIPAKCHHUC. BI)IpaSI/IM KOHIOCHTPAIUIO YCPEC3 Xny




-6Y =-1,26X=0,6
VYV =0,2 uan 20% X =0,01 uau 10%

3agaua Ne2. B cBexux rpubdax 92% Bojibl, a B cyxux 8% BOJIbI, CKOJIBKO CyXUX
rprOOB MOXKHO TTOTYYUTh U3 23KT CBEKUX ?

1. W% rpuboB B cBexux rpudax 100 — 92% = 8%
2. W% rpuboB B cyxux rpudax100 — 8% =92%
0,08 0 0,92

Caexue rpu0bl Bona Cyxue rpu0bl
23%0,08 -0 =(23-X)x0,92; 1,84 =21,16 -0,92X; 0,92X =19,32; X= 21kr(3T0 BOza)
Macca cyxux rpu6oB =23 -21 =2kr.

OTBeT m cyxux rpuOOB=2Kr

3agaya Ne3. B xakoMm oTHOmeHUM Hano cmemathb 5% n70%-Hble pacTBOPHI
a30THOM KUCIOTHI, 4TOObI OIy4nuTh 20%-HbIi pacTBOp?

N70% 7 15¢ Hano cmemats 5% 170%-Hble pacTBOPBI @30THOM KUCJIOTHI
50/15 wnm 5/3 Torna nmomyunm 20% pacTBop.
T

20%
OrtBer. 5: 3

5% 50r

3) Pacuérsl, CBsI3aHHBIE ¢ PACTBOPUMOCTHIO M KPUCTA/LUIM3anMeld 3agaya

3agaua Nel.Maccosas 0onsa xnopuoa meou (2) 6 nacviuernom npu t=202pC
pacmeope s3mou conu pagua 42,7%. Onpedenume ko3 duyueHm pacmeopumocmu
xnopuoa meou(2), npu OaHHO t.

KosdpduuueHT pacTBOPUMOCTH — 3TO PACTBOPUMOCTh BelleCTBA B
100rpammax Boabl, IpH JaHHOM t. UTOOBI ero paccuuTarb, HAJA0 ONPEACJIUTH
coJep:xkaHue cojiM U BoAbI B 42,7%-HoM pacTBOpe.



1.Paccuumaem codeparcanue 600bl U 8ewyecmea 8 pacmeope.

100 -42,7 =57,3r(BoJ1b1)

2.PaccunTaem, CKOJIbKO coJik pacTBopsaeTcs B 100r BoJbI.

OtBert. k03¢ dUMeHT pacTBOpUMOCcTU="74,5T

3apaua Ne2. Hacviwennwiti npu 60°C pacmeop conu 6 konuuecmae 20ke oOvLn
OXTIAMHCOEH CHe20M, KaKoe KOIUYeCma80 CONU 8bINA0 8 0cA00K, ecau npu 60°C
pacmeopumocms coau cocmasnsieml 102, a npu 0°C -13,12. Paccuumatime b1x00

NPOOYKMA 6 NPOYEHMAXx.

60°C k.p.-----110r

m(p-pa)20xr=20000r -------
1.IIpuroToBUM CTaHAAPTHBIN PACTBOP
100+110=210

2.Paccuntaem maccy Bemiecta B 20000r
p-pa
3.PpaccuntaeM Maccy BOJIbI

20000 -10476,2 = 9523,8r
Otger. n = 88,1%

4.PaccunTaem mMaccy BelllecTBa
pactBopénHoro B 9523,8r Boasl npu 0°C.

5.PaccunraeM maccy ocajka
10476,2 — 1247,6 =9228,6r

6.Bripa3zum maccy | B %-Tax

3apaua Ne3. /lpu nepexpucmaniuzayuu couu, pacmeopumocms KOmopou npu
100°C =48,62, a npu 20°C=16,452, 6b110 nOIYYEHO NPU OXIAHCOEHUU 8 UHMEPBAILe
ykazanuuwix memnepamyp 0,5ke seugecmsa. CKonabko ObL10 632M0 CONU U 800bL 015

nepexkpucmaniuzayuu?

100°C K. P.-=----- 48,60

m(B-Ba)---?, M(BOJIbI)----? ------------
2.PaccunTaeMm maccy BellecTBa

3.Pacuntaem maccy BOJbI

OtBer m(B-Ba)= 755,73r, m(Boapl)= 1555r.

1.PaccuntaemMmmaccy cTaHAapTHOTO
ocajika.

m |=48,6 -16,45 =32,15r.

3agaua Ned. Pacmeopumocms xnopama xanus npu 70°C =30,22, a npu 30°C
=10,12 6 1002 800v1. Cxonvko epammos sewjecmaa evioeaumcs uz 702
Hacviyennoeo npu 70°C pacmeopa, eciu e2o oxaaoums 0o 30°C?



70°C k.p.--=----- 30,2r

m(p-pa)= 70r --------------

1.Paccuntaem Maccy cTaHAapTHOTO
pacTBopa

100+30,2=132,2r

2.Paccunrtaem maccy Beniecta B 70r
pacTBopa

3.PaccunTtaeMm maccy BOJIbl

70- 16,24 = 53,76r

4. PaccunTaeM Maccy BelecTBa s
53,76r Boawl ipu 30°C

5.PaccunTaem maccy ocanaka

16,24 — 5,43 = 10,811

Wi MOXHO Maccy ocajika pacCYMTaTh Yepe3 BOAY

m| = 30,2- 10,1 =20,1

Otset m(B-Ba)= 10,81

3apaua NeS. Ilpu n.y. 6 600e maccou 1002 pacmeopsemcs x10po8o0opoo
o0o6vémom 50,51. Ilpu t= 50°C u nopmanvrom dasieHuu Ko3ghpuyuenm

pacmeopumocmu Xxa0poeooopoda paser 59,62. Hacviwennoiii npu t = 0°C
pacmeop conaHou kuciomel maccou 402 naepem 0o t=50°C. Onpeoderume maccy

NOJIY4eHH020 pacmeopa.

50°C k.p. -=----- 59,6r

m(p-pa)----?

5.Paccuuraem maccy BelecTBa
pPacTBOPUBILIETOCS B 22T BOJABI

6.Ppaccuntaem maccy pactBopa

22 +13,1 =35,1r

Otset m(p-pa)=35,1r

----------- m(p-pa)=40r
1.IlepeBeneM 00bEM B Maccy

M(HCI)=36,5r/mo1b

2.PaccunTaeMm maccy CTaHAAPTHOIO
pacTtBopa

100+82,3=182,3r

3.Paccuntaem maccy Bojibl B 40r
pacTtBopa

4.PaccunTaeM mMacCy BELIECTBA

40 -22=18r



dopmMa KOHTPOJIsI BBINOJHEHNS JIa00OPATOPHOH PadoThI:

BeinosiHeHHast paboTa npeAcTaBiIsieTcsl IPEenoJaBaTesto B TETpaau s
BBITIOJTHEHUS MMPAKTUYECKUX U KOHTPOJBHBIX paOOT MO AUCITUTIIINHE « XUMHUS).

Tema mnpaktudeckoii padorer Nel4 Pazgen 7. Ilouck u aHanu3 KeHcoOB O
NPUMEHEHUN XUMHUYECKUX BEIIECTB M TEXHOJOTHH C yd4eToM Oyaymien
npoeCCUOHANILHONW ~ JCSATEIBHOCTA MO TEMaM: BaXHEHIIUE CTPOUTENbHbIC
Marepualbl, KOHCTPYKIMOHHBIE MaTepualibl, Kpacku, CTEKJO, KepaMHKa,
Marepuanbl JUIsl  AJEKTPOHUKH, HaHOMAaTepualbl, TEKCTWIbHBIE BOJOKHA,
WCTOYHUKH DHEPTUM, OPraHUYECKUE U MUHEPAIbHBIC YI0OpEHUs, JIeKapCTBEHHbIC
BEIIECTBA, ObITOBAs XUMHUS.

o0bem yacoB___ 44
OP: O1-031

JIP: 1-J111

MeToanueckne YKazaHud 10 X004y BbINNOJIHCHUA paﬁoTbI

OO0mue pekoMeHIaAUN
[To Bcem Bompocam, CBSI3aHHBIM C U3YUYEHUEM JAUCITUTLINHBI (BKIIIOYAst
CaMOCTOSITEIILHYIO pa0O0Ty), KOHCYJBTUPOBATHCS C MIPEIogaBaTesieM

TexHosorus keic - Meroa B 00pazoBanuu OblIa pa3padortana B 1920-x

rojiax B oOy4eHHH MEHEeI)KMEHTY B ['apBapjckoi ousHec - mkose. B MupoBoii
o0pa3oBaTeILHON MPAKTHKE Kec mMUpoko pacnpoctpanmics B 1970-1980-x
rojax.

OCHOBHBIMH MOHSATUSAMH, UCTIOIb3YyEMBIMU B KEHC - TEXHOJIOTHH, SBISIOTCA
TIOHSATHS «CUTYAIUs» U «aHAIU3», a TAKXKE MPOU3BOTHOE OT HUX — «aHAJIH3
cutyarum». TepMUH «CUTYyalus» MOXKET TOHUMAThCS KaK COCTOSIHUE, COOBITHE,
JIeiCTBHE, TOBOPOTHBIN MOMEHT JIJISl IPUHATHUS PELICHUs, HA00p ONpeAeTIeHHBIX
B3aMMOCBSI3aHHBIX (PAaKTOB, KOTOPOE COJIEPKUT B ceOe mpoTuBOpedne(s),

HEO0OXOIMMOCTh OIIEHKH(OK) WJIH CTIOCOOOB BBIX0/1a HA HOBBIN ypoBeHb. [Ipu



IPOBEJCHUH Y4eOHOT0 3aHATHsI Ha OCHOBE Kelca, MOYKHO IPUMEHSTh
JOTIOJTHUTENbHBIE BApUAHTHI paboThl oOyyJaronuxcs. B muanmmx kinaccax
YYEHUKH MOTYT CMOZEIUPOBATh U IPOUTPATh IMOBEJACHUE YYAaCTHUKOB, OIACATH
NepeveHb OTACIbHBIX (PAKTOPOB, IPU3HAKOB, COJAEPKAHUS JIEMEHTOB
IPOTUBOPEYHI, MOTUBALIMOHHBIX YCTAHOBOK JACHCTBUI CyOBEKTOB JTAaHHOTO
coObITHsA. B cTapumx kiaccax — OpraHu30BaTh AUCKYCCHUIO, «KMO3TOBOU HITYPM,
HAYYHBIN CIIOP, TIOJITOTOBUTHCS U MMPOBECTH J1€0aThI MO KIIFOUEBBIM, HO
pacxoAsiMMCs PELICHUSIM.

Bunael u cogepkaHue KeucoB

1. [IpakTyeckue kercol. JlaHHBIE KEWCHI KAaK MOYKHO pealbHEe JOJDKHBI OTPAXKATh
BBOJIMMYIO CUTYallMIO WIH CiIy4yald. DTO UCTOPUUYECKHUI UICTOUHHK, PEaTbHbII
JIOKYMEHT, CTaTUCTUKA B JMHAMUKE JAHHBIX, Ja)Ke BEIIECTBEHHBIN apTedakT Uiu
KOMIIJIEKC TPUBEACHHBIX HCTOYHUKOB-KOMIIOHEHTOB Keica. DTO KEHC
MOJIEJTMPOBAHUS PEAIbHOTO COOBITUSI B UCTOPHUH, SKOJIOTUYECKOTO COCTOSIHUS
JOKAIBHON TEPPUTOPHUHU, WIIH KEUC MOAETUPOBAHUS TEXHUKO-TEXHOJIOTUYECKON
npo0JieMbl, KOTOPYIO Ha/lo pemnTh. Llenbio nanHoro keiica sBisercs oTpadoTKa

HaBBIKOB MTPEJIOMJICHUS] yU€OHBIX, IPEIMETHBIX 3HAHUW U YMEHHUII B

0CcTOOpa30BaTENbHOE, MPOPECCUOHANBHO — JEATENIBHOCTHOE IIPOCTPAHCTBO
pEaNbHOM )KU3HMU.

2. OOyuaromue kercel. OCHOBHOM 3a/1aueil MX BbICTynaeT ooydenune. OqHako,
CTETIEHb PeaIbHOCTU 00JIee CBOIUTCS K THIIMYHBIM y4€OHBIM CUTYalIUsAM, B
KOTOPBIX OTpadaThIBaeTCs aBTOMATH3M HaBBIKOB U CIIOCOOOB IMOKCKa perieHuii. B
JAHHBIX NIPOLIecCax BakHA OTPAOOTKa HABBIKOB CUHTE3a, 00bEAMHEHNS YaCTHBIX

CJIydacB B TUIIMYHBIC, 3aKOHOMCPHBIC C BBIACIICHUCM 06H_[I/IX ITPHU3HAKOBLIX



AJIEMEHTOB, IPUYHMH U (PAKTOPOB, BOSMOXKHBIX MOCIIEICTBHMA.

3. HayuHo-uccnenoBarenbckue KeHChbl OPUEHTUPOBAHBI HA BKIIIOUEHHUE YUCHHUKA B
UCCIIEIOBATENIbCKYIO AesATeNbHOCTh. Hanmpumep, Ha OCHOBE U3y4eHUs BCei
JOCTYIHOUW MH(GOpMalUKA U padoT psijia aBTOPOB, PEKOHCTPYKITUS COOBITHS,
CUTyalluu B KOMIUIEKCE, pa3paboTka TEMAaTUUECKOTO MPOEKTA JIOKAJIBHOTO,
PETHOHAIBHOTO TUIIA U TIP.

B nporiecce moadopa uMEIOMuUXCs Wik pa3padOTKU Kelica CaMUM YUHUTEIIEeM,
BaYKHO MOJHOCTHIO NIEpepadoTaTh UMEIOLTUICS TeKCT. Bo - mepBbIxX, BRIOpaTh
ONTUMAaJIbLHBIA 00bEeM Kelc - TekcTa. [ oOydarontuxcs 5-7 kinaccoB — He 6oee 1
- 2 ctpanui. [{ns oOyyaromumxcst CTapiiux KJIacCoB BIIOJIHE JOCTYITHA padoTa C
Keiicamu 710 3-7 CTpaHUIl TEKCTa, COJIEPHKAUUMHU OT 2 10 5 CMBICIOBBIX
npoOiemMHbIX (hparMeHTOB. B cocTaB keiica MOKeT OBITh BKIIOYEH HEOOIBIION
BBOJIHBIN WJIW JTOTIOJIHSIOIINN KOMMEHTAPUWA YUUTES.

Henpemennsim TpeboBaHueM Jj1si pabOTHI C KEMCOM CTAaHOBSITCSI BOTIPOCHI

WJIU 3aJlaHMs TI0 TEKCTY Keiica. B kauecTBe 3a1aHusi MOKHO MPUIIOKHUTD
CaMOCTOSATETBHBIN COOP TOTOTHUTEIFHON HHPOPMAIIUA CAMUM YICHUKOM,
3a/laHue 10 pa3pabOTKe KOMIIbIOTEPHON MPE3CHTAIIUN WU ITPOCKTA.

Takum 006pa3om, Keic - TEXHOJIOTUH PA3BUBAIOT YMEHUE:

] aHaIM3UPOBATh U YCTAHABJIMBATH NMPOOIIEMY;

[J yeTko POpMYITUPOBATH, BHICKA3BIBATH U APTYMEHTUPOBAThH CBOIO MO3UIIUIO;
[} obmaTbcs, TMCKyTUPOBATh, BOCTIPUHUMATD U OTICHUBATH BEPOATBHYIO
HEBEePOATbHYI0 HHPOPMAIIHIO;

[} MpUHUMATh PEUIEHUS C YYETOM KOHKPETHBIX YCIOBUN U HAJTUYUs
(baxkTudeckoi HHPpOpPMaIUH.

Kelic - TEXHOIOTUH TTIOMOTaroT;



[] HOHSATH, YTO Yalle BCEro HE ObIBAET OJIHOTO €IMHCTBEHHO BEPHOTO
pelIeHus;

[] BBIpabOTaTh YBEPEHHOCTh B c€0€ U B CBOMX CHJIAX, OTCTAUBATh CBOIO
MO3ULMIO U OLIEHUBATH MMO3UIIMIO ONIMOHEHTA;

[J chopmupoBaTh yCTONUMBBIE HABBIKM PAllUOHATIBLHOIO MOBEICHUS U
IPOEKTUPOBAHHUS IEATEIbHOCTH B )KM3HEHHBIX CUTYyalUsX.

IIpumep keiica

Keiic «Hctopust HedTm»

UenoBeuecTBy HEPTh U3BECTHA C IPeBHOCTH. 110 MCTOUHMKAM BIiepBble HEPTH
ctayiu 1oObIBaTh Ha Oeperax EBdpara emie B 5-6 ThIC. €T 10 H. 3. MHOTHE yUYeHbIE
CUMTAIOT, YTO COBPEMEHHBIN TEPMHUH «HE(Th» MPOU30IIET OT CI0Ba «HadarTay,
YTO O3HAYAET Ha S3bIKE HApOJ0B Manoi A3UU «IIPOCAYNBATHCS, KyTEKATH
Hcrnonp3oBanu HEPTH I OCBEICHUS XN B BaBuione, 1 6anb3aMUpOBaHUS
Ten ymepmux groaed B Erunre. [Ipumensanu HedTh Takke 1U1sl IPOU3BOJICTBA
«TPEYECKOro OTHS». DTO OblIa CMECh ChIPON HEPTHU ¢ cepoil u cenutpoit. Bo
BpeMeHa [ unmnokpara ucrosib30Bail B KAYECTBE JEKAPCTB IPH O0JIE3HAX
CYCTaBOB, IJ1a3, a TAK)Ke OT KalllJIs M B KAYECTBE CPE/ICTBA JIJIsl 3a>KUBIICHUS PaH.
Hed1b npuMeHsnu Takke B CTPOUTENHCTBE, HATPUMED, MIPU COOPYKEHUU
Bemmkoit Kuraiickoi crensl, Bapmnonckon 6amnau. Baagane XIX Beka B Poccun
BIIEPBBIC U3 HE(THU MyTEM MEPETOHKH OBLIO MOJIYYEeH KEPOCHH, KOTOPBIN
MCIIOJIB30BAJICS B JIaMIIaX, JJI1 OCBEUIEHUS JOMOB. B TOT ke nepuosa rno mepe
pOCTa MPOMBILIEHHOCTH U BHEJIPEHUEM NAPOBBIX MAIIMH CTaJl BO3pacTaTh CIPOC
Ha He(Th KaK UCTOUYHUK cMa304HbIX BemlecTB. 60-x rona XIX Beka cunuraercs
3apOKJIEHUEM HE(PTSIHOM MPOMBILIIIEHHOCTH (OypeHUs HE(PTIHBIX CKBAXKHH).

3aJjaHHE K KEUCY:

1. V3y4uTh UCTOPHUIO UCTIOIB30BAHUS HEPTH 2

2. . V3yunth HEOOBIYHBIE CIOCOOBI NpuMeHeHus HedTu (B OBITY, B
MeauiHe U 11.) OT4eT npeoCcTaBUTh B BUJE MPE3CHTAIIUU

3ananue:



1. Tlouck wu aHanu3 KEHCOB O NPUMEHEHHM XUMHYECKUX BEIIECTB U
TEXHOJIOTUI C ydeToM Oyayiied npodecCHOHANbHONW AESITEIbHOCTH 10

TEMAaM:

- B&)KHEUIINE CTPOUTEIBHBIE MAaTEPUAJIbI,
-KOHCTPYKLIMOHHBIE MaTE€pHaJIbI,

- KpackH,
- CTEKJIO,
- KepaMuKa,

- MaTCpHraJibl AJId 3JICKTPOHUKH,

- HAHOMAaTCPHAJIbI,
-TCKCTHUJIBHBIC BOJIOKHA,
- HICTOYHHUKHU DHCPIUH,

-OpraHUYeCKUe ¥ MUHEPAIbHBIE YI00peHus,

- JICKapCTBEHHBIC BEIIECTBA,
- OBITOBAsA XUMMSI.

2.IlpencraBneHue pe3ysibTaTOB peUIeHUs KecoB B (opMe MUHHU-AOKIAIA C

MpE3CHTaLuEH

3. KoHTpoJib U OlleHKa pe3yJIbTATOB

KauyecTBeHHas1 OLIEHKA
HHAMBHUIYAJIbHBIX 00pa30BaTeIbHbIX
JOCTHKEHUH

BepOaJIbHBIH

0as1 (omeHka) AHATOL

Kpurtepumn ouenku pesyiabrara

OTJIMYHO

[IpencraBneHHbIC
Ka4yecTBa, YPOBEHb
OTBEYAeT  BCEM TpeOOBAHUSIM,
TEOPETUYECKOE  COJEpKaHUE  Kypca
OCBOCHO TIOJIHOCThIO, 0€3 MpoOesoB,
HEOOXOJMMbIE MPAKTUYECKHE HAaBBIKU
paboThl C OCBOEHHBIM MaTepHaloM
c(hOpMHUPOBaHHI, BBITIOJIHEHBI ~ BCE
PEyCMOTPEHHBIE PAKTHYECKON
paboToil 3a1aHusl.

paboTBl  BBICOKOTO

BBIINTOJIHCHU A

XOPOIIIO

YpoBeHb BBITOJTHEHUS paboThI
OTBEYAET BCEM TpeOOBaHUSM,
TEOPETUYECKOE  COAepX aHHe  Kypca
OCBOCHO TIOJIHOCTBIO 03 MpoOesos,
HEKOTOpPBIC NPAaKTHYECKUE HAaBBIKH
paboThl C OCBOEHHBIM MaTepHalIoM
chopMUPOBaHBI HEIOCTATOYHO,  BCE
pEeyCMOTPEHHBIE IPAKTUYECKON
paboToii 3aJlaHusl BBINOJIHEHBI,




HEKOTOpbIE W3 BBINIOJIHEHHBIX 3aJaHUM,
BO3MOHO, COJEPKaT OIIHUOKHU.

YAOBJICTBOPUTCIILHO

YpoBeHb BBINOJIHEHHS pabOThHI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COAEPKAHUE Kypca
OCBOCHO YaCTUYHO, HO MPOOENbl He
HOCST CYLIECTBEHHOI'O XapakTepa,
HEOOXOUMbIE€ MPAKTUYECKUE HABBIKU
paboOTBl C OCBOCHHBIM MaTepHaioM B
OCHOBHOM C()OpMHUPOBaHBHI,
OOJBIIMHCTBO MPEITyCMOTPEHHBIX
MPaKTUYECKOM paboToON 3amaHuil
BBIIIOJIHEHO, HEKOTOPBIEC BHUJIbI 3aJaHUI
BBIIIOJIHEHBI C OLTMOKaMHU.

HE
yIOBJIETBOPUTEIIBHO

Teopernueckoe coaepkaHHUe Kypca
OCBOCHO YaCTHYHO, HCOOXOTUMBIC
MPAKTUYECKUE HABBIKU PaOOThI HE
chopMUpOBaHbI, OOJBIIUHCTBO
MPEyCMOTPEHHBIX NPAKTUYECKOM
paboToOM 3aJjaHNli HE BBITIOJIHEHO.
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