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B mnpoiecce mpakTHYECKOTO 3aHATHS Yy4alllMeCs BBIMOIHSAIOT 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 TOJIHOE, HCYEPHBIBAIOIIEE ONUCAHWE BCEH MPOJIECIaHHOU
paboThI, MO3BOJISIIOIIEE CY/IUTh O TTOJYYEHHBIX PE3yJIbTaTax, CTENICH! BHITIOIHEHUS
3aJlaHui U TPO(PECCHOHANTEHOM MOITOTOBKE YUaIIHXCS.

IIpakTuyeckue padoThI:

Tema npakTuyeckoit padorsr Ne 1

Tema 1.1 CrtpoeHne aTOMOB XMMHUYECKHX 3JIEMEHTOB M IPUPOJA XUMHUYECKOMN
CBA3U

00bemM 4acoB_ 24

OP: O1-0O15

AP: JI1-117

MeToanueckne YKa3aHusd 110 X004y BbINNOJHCHUSA paﬁoTbl

O01mme pekoMeHIALUT

[To BceM BompocaM, CBS3aHHBIM C H3yUYEHHUEM JTUCITUTUIMHBI (BKITFOYAs
CaMOCTOSITENTFHYIO paboTy), KOHCYJIBTUPOBATKCS C mpemnoaaBareneM. CoOonaTh
TEXHUKY 0€30MacHOCTH.

YueOHas 1esib: 0000mMUTh 3HAaHUST 00 AITEKTPOHHOM CTPOCHUU aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB; 3aKPENUTh YMEHUSI U HABBIKM COCTABIICHHUS JIEKTPOHHBIX
(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 TeopeTrueckue 3HaHuA 0 [leproauyeckoM 3aKoHE U
nepuoanueckou cucreme .M. Menneneesa.

2. OTBeTUTH HA BOMPOCHI TSI 3aKPETUICHUS] TEOPETUUECKOTO MaTepuaia.

3. BBIMOIHUTH MpakTHYECKUE 3a/1a4. 3aKPENUTh MPAKTUKY TOCTPOCHHUS
AIIEKTPOHHOTO CTPOCHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB M X IpapuUecKoe
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 3amonaHeHUs IEKTPOHAMHU OpOUTasIeH (MpUIoKeHue 2).
1. Terpanp /Ui MPaKTUUYECKUX U KOHTPOJBHBIX padoT.
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 mpotoHos (P*) u melitponos (N°). Y aroma Bomopona sAxpo
COCTOWT U3 OJIHOTO MIPOTOHA.

Yucno nporoHoB N(p*) paBHo 3apsiny siipa (Z) v HOPSIIKOBOMY HOMEPY 3JI€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 PaBHO

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 OJHOTO 3JIEMEHTA C OJIUHAKOBBIM YHCIIOM
HEUTPOHOB B sAJipe (WJIM BUJ aTOMOB C OJIMHAKOBBIM YHCIIOM ITPOTOHOB U
OJIMHAKOBBIM YHCJIOM HEHTPOHOB B SIpe).—

Pa3nbie M30TOIBI OTINYAOTCS ApYyT OT Apyra 4YucjiomM HeﬁTpOHOB B gpax 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 oJTHOTO ¢J10s1 00Pa3yIOT IJIEKTPOHHBIH («OHEPreTUYEeCKHii») yPOBEHb,
WX SHEPTHH OJJMHAKOBHI Y aTOMa BOJOPO/Ia, HO Pa3INYarOTCs y AIPYyTUX aTOMOB.

OpHOTUITHBIE OPOUTAIHM OAHOTO YPOBHS TPYHIUPYIOTCS B 3JI€KTPOHHbBIE
(3Hepreruyeckue) noypoBHU:

S-MOIypOBEHB (COCTOUT U3 OJHOU S—-0pOUTAIIN), 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 N2, 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 OPOUTAJIE aTOMa OIIPENEISAETCS TPEMS
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

Cie10BaTeNIbHO, 2IEKTPOHHAS KOH(MUIypalis aTOMa HalKMCaHa 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 U30TOIBI OTIMYAIOTCS YKciIioM HelTpoHos (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 uMeroT S- u p-opoutanu? Kakue
AJIIEKTPOHBI HA3bIBAKOTCS S- U P-AJIEKTPOHAMU?

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

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




Tema npakTuyeckoi padorsl Ne 2 Tema 1.2.Ilepuonnueckuii 3aKkoH U Tabauna
JI.. MenpaeneeBa

o0bem yacoB___ 24/14.___

OP: O1-023

JAP: JI1-J110

Leas npakTudeckoil  padoOThI. OBIAJECHUE YMEHHEM [0 MOJEIUPOBAHUIO
MEePUOANYCCKON TaOIUIIBI XMMUYECKUX JJIEMEHTOB. 3aKpPEMHTh 3HAHHUS IO TeMe
«lleppogmueckuin 3akoH J[.MI. MengeneeBa ©W mepUOAMYECKass CHCTEMa
XUMHUYECKUX DJICMECHTOB)

MeToan4yeckue yKa3aHusi 0 X0y BbINOJTHEHUSI pa00ThI

O01mme pekoMeHIALUT

[To BceM BompocaM, CBSI3aHHBIM ¢ H3yUYEHHUEM TUCITUTUIMHBI (BKITFOYAs
CaMOCTOSITEJIbHYIO pabOTy), KOHCYJBTUPOBATHCS ¢ TipenoaaBareneM. CobnoaaTh
TEXHUKY 0€30MacHOCTH.

3amanue

1. Pacnonoxxute B MOpsiAKE BO3pacTaHMs 3apsjaa Apa aToMa XUMHUYECKHUE
aneMeHTHI 1,2,3 nmepruoaos.

2. YCTaHOBUTE 3aBUCHUMOCTb MU3MEHEHHS XMMHUYECKUX CBOMCTB 3JIEMEHTOB
OT YBEJIMYECHHUS 3apsia s1pa atoma.

3. Pacnonoxurte XHWMHYECKHUE OHJIEMEHTHl B TOPH30HTAJbHBIE pANbl B
3aBUCUMOCTH OT YBEJIMUEHHMS 3aps/ia siipa aToMa M MEPUOJUYHOCTA U3MEHEHUS
CBOWCTB XMMHUYECKUX IJIEMEHTOB. 1psf ........... 2 pand.......... 3paa..........

4. PacnonoXuTe XHMMHUECKHE DJJIEMEHTHI B BCPTUKAJIBHBIC pPAAbI B
3aBUCHUMOCTH OT 4YHUCJIa 3JICKTPOHOB HA ITOCJICAHCM SHCPTCTUICCKOM YPOBHC. 1 paa

2pan 3 psan

5. IlocTpoiite MoAeNb MEPUOAUYECKON TAOIUIIBI JAJISI JAHHBIX XUMHUYECKUX
AJIEMEHTOB. YKaXUT€ HOMEp TMepuoja, TPYNNnbl W MOPSIAKOBBIA HOMEp
XUMHUYECKOTO AJIEMEHTA.

6. YCTaHOBUTE 3aBUCUMOCTb U3MEHEHUS XUMHYECKUX CBOMCTB 3JIEMEHTOB U
MX COCMHEHUU OT 3apsja sapa aTomMa B IEPUOAAX U IPyNIax.

KontponbsHbie Bonpocs! 1 ypoBeHb

1. Kakoil psn HazeiBaeTca mnepuojioM? Kakoe YHCIO TEPUOIOB HMEET
nepuoandeckas taomumna? 2. Kakod ¢u3udeckuii CMBICI HUMEET MOPSAKOBBIN



HOMEp XHMMHYECKOTO JJIEMEHTa M HOMEp Iepuojia ¢ TOYKH 3PEHUS CTPOCHUS
aroma?

3. Kak u3MeHsI0TCS CBOMCTBAa XUMHYECKUX DJIEMEHTOB B TPYIIIAX IJIaBHBIX
MOATPYIIAX U B IEPHOIaX?

4. Uto oObenuHsAEeT XMMHUYECKHE DJIEMEHTHI, BXOJANIME B OJHY Tpymmy?
Kaxkoe umucno rpynn umeer nepuogudeckas Tadbauia?

2 ypOBEHb
1. 3anummuTe cCOBpeMEHHYI0 (DOPMYJIUPOBKY NEPUOJUUECKOTO 3aKOHA.

2. Kakoe cTpoeHHe aromMa MMEKOT XMMHUYECKUE BJIEMEHThl HEMETAIUIBI U
METAJLIBI?

3. OOBsicHUTE, TTOYEMY C POCTOM 3apsja siapa aroMa B MEpUOAaX PacTyT
HEMETAIMYECKUE CBOMCTBA JIEMEHTOB, & METAINIMYECKUE YMEHBIIAIOTCS ?

4. OObsicuure, kKakoh odyaeMeHT Na win K oOnamaer OOJIBIIMMH
METAIUINYECKUMU CBOMCTBAMHA?

3 ypOBEHb

1. Kakoii xumuueckuii 31eMeHT 00J1agaeT OOJBIIUMU HEMETAIUTUNUYECKUMU
CBOICTBaMU cepa WM XJOp, cepa Wi kuciopoa? OTeeT chopMyTupyiuTe ¢ TOUKH
3pEeHUs CTPOCHUS aTOMa M TIEPUOIUYECKOT0 3aKOHA.

2. 3anumuTte SIEKTPOHHBIE (OPMYJBl CTPOCHHUS aTOMOB C TOPSAIKOBBIM
HomepoMm 17 m 20. Kakme cBoiicTBa MposBISIIOT 3TU 3nemMeHThl? KakoBa ux
BAJICHTHOCTH?

Cdopmynupyiite BbIBOJ 110 padoTe.

Tema npakTuyeckoii padorsl Ne 3 Tema 2.1. Tunbsl XuMHUYECKUX pEAKLIUMA
o0beM yacoB__ 4u

OP: 01-015
JIP: JT1-117
MeTouuquKne YKa3anus 1o Xoay BbBINIOJJHCHUSA paﬁoTbl

O01mme pekoMeHIALUT



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

3amanue
Bapuanr 1

1. BaumarenbHO PacCMOTPCTL U OIINCATD OIIBIThI, KOTOPHIC ACMOHCTPUPYIOTCA HaA
BHUCO:

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: [1o kakum npu3HaKaM MOKHO CyAUTh
O MPOTEKAHUU BBIIICONMCAHHBIX XUMUYECKUX PEAKIIUN?

HazBanue HaOmronenns YpaBHEHHE XUMUYECKOU Tun peakuuu
OIbITa (mpu3HaKu peaKuuun
peaKIn)

Cdopmynupyiite BBIBOJ 1O padoTe.

Bapwuanr 2

«TATIBI XUMHWYECKWUX PEAKIINHI U NX IIPU3HAKH»

eau ypoka:

1. TloBTOpHUTH M 3aKPEMUTH 3HAHUS M0 TeMEe « TUMbl XUMHUYECKHUX PEAKIIU 1O
COCTaBY MCXOJIHBIX BEIIECTB U MPOAYKTOB PEaKIIUHU.

2. Hayuuth yyamuxcs onpeaessiTh TUIIbl XUMUYECKUX PEaKIUi: COeTMHEHMUS,
pazJioKeHus, 3aMeIeHHs], OOMEHa.

3. Pa3BuBarTh yMeHUE ydamuxcs B HAMCAHUM YPABHEHUN XUMHUUECKUX

peakiuii, paccTaHOBKEe KOA(PPUIIMEHTOB U OMPEICTICHUHN TUIIOB XUMUYECKUX

peaKIuu.

DopMHUPOBATH TPAKTUUECKHNE YMEHUS MPOBOJIUTH SKCIIEPUMEHT.

BocnuTteiBaTh aKKypaTHOCTh, BHUMATEILHOCTh IIPU BBINTOJHEHUHN

nJabopaTopHO# paboThI, COOIOAAs MPaBUJIa TEXHUKHA 0€30MTaCHOCTH.

6. PeakTuBBI M 000pYyA0BaHHE

o b

1. pa3maTouyHbIi TUAAKTHUECKUN MaTepUal: HHCTPYKTHUBHBIC KAPTOUKU AJIs
BBINIOJIHEHUS JTAOOPATOPHOM pabOThI;

2. MyJIbTUMEIUONPOEKTOD;


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

B~ w

6.
7.

NIPE3CHTAIINS;
pOOUPKY;

pacTBOPEL:: Cyab(}aT MeIu, TUIAPOKCU HATPHs, (DEHONPTATICHH, XJIOPHUIBI,
cynbdar kobanbTta, cynbdar nuaka, Cynbdat sxenesa (3), pogaHu Kaaus,
KapOOHAT HATPHS, COJISTHAS KUCIIOTA,

CIIMPTOBKHU;

JiepKaTeNn AJIs IPOOUPOK.

1) Bompock! 1s moBTOpeHus YTo u3ydaeT Xumus?

1.
2.

YT0 Takoe XUMUYECKHE MPEBPALLECHUSA NI XUMUYECKUE PEAKIINN?
KakoBbI MpU3HAKA XUMHYECKUX PEAKLINI?

2) OnpeaeJsieHne NPU3HAKA PeaAKIMU 110 M300paskeHUI0] OpeHre cBeuH.
(ITpu3Hak XUMUYECKOU PEAKIHH: 8blOCIeHIe MEeNd U CEema)

1.

2.

Peakuust Mexxay pacTBOPOM XJIOpHAA KAIBIUSA U PACTBOPOM ILEJIOYH.
(ITpu3HaK XUMUYECKOU PEAKIUH: 8blnaderue 6e1020 0caka.)

JleficTBuEe MHIUKATOPOB HA PACTBOPHI KUCIIOTHI, 1mies04u 1 Boabl. ([Ipu3Hak
XUMUYECKON PEaKIum: UsMeHeHue OKPACKU UHOUKamopa.)

Peakiiust Mex 1y pacTBOpOM IepMaHraHata Kajausi 1 pacCTBOPOM XJIOpHaa
xpoma (II). (ITpu3Hak XUMHUYECKON PEAKIIMH: 8bINAOCHUE 3€/IeHO020 OCAOKA.)
Peakuus mexnay pactBopom xsiopuza xxesnesa (I11) u pactBopom 1mienoymu.
(ITpu3Hak XUMHUYECKON PEAKIMH: 8blnadeHue 6ypo2o 0caokd.)

["openue cranbHOM MPOBOJIOKHU B Kuciaopoje. (IIpuznak xumuueckoit
PEAKIINU: 8bl0eeHUe Menia U ceemd.)

3) Bonpocs! 1J11 NOBTOPEHUS:

1.

o 01k owh

KaxoBsI yci10BHs1, HEOOXOUMBIE JIJIsl OCYIIECTBICHUS XUMUYECKOM
peakuuu? (Craii mpe3eHTalum)

(a) ConpukocHoBenue Belect; 0) [lepemeninBanne BEUIECTB; B)
OmnpenenenHas TemMneparypa.)

Yrto takoe xumuieckoe ypaBuenue? (Cnaid npe3eHTanum)

Kakue peakuyu Ha3bIBalOTCS PEAKIUSIMH COCTUHECHUS ?

Kakue peakiuu Ha3bIBaIOTCS PEAKIUASIMU PA3I0KEHUS?

Kakue peakiiuu Ha3bIBalOTCS PEAKIUASIMU 3aMEIICHUS ?

Kakue peakium Ha3bpIBAIOTCS peakusiMu oomeHa?

3aganme 1. B npobupky momectute 1 M pactBopa runpokcuaa Hatpus NaOH, a
3aTeM 100aBbTE HECKOJIBKO Karelb Gpenondranenna. Yto Bel HaOm0aeTe?
[IpuseiiTe o KarisiM CEPHYIO KUCIOTY. Kaknm BHENTHUM NPU3HAKOM
CONPOBOXK/IACTCS 3TAa XUMUYECKAS] pEaKIIUs?



3apanue 2. B 1Be npoOupku HaeTe mo 1M1 constHO#M KUCIIOThI. B miepByto
npoOHUpKy A00aBbTE rpaHyly HUHKA Zn, BO BTOPYIO Kycouek meau Cu. Urto Bbl
HaOmonaere? Kakue BHEIIHUE TPU3HAKU COMPOBOXKIAIOT JAHHBIIN OIBIT?

3apanue 3. B npobupky nomectute 1 mi pactBopa cyibdara iuaka ZnSOs, a
3aTeM J00aBbTE HECKOJIBKO Kanenb ruapokcuaa Hatpus NaOH. Urto Bb
HaOmonaere? KakuM BHEIIHUM MPU3HAKOM COTIPOBOXKIAETCSA 3Ta XUMHUUECKast
peaxkuus?

3aganue 4. Mcnonp3yiiTe mpobupky u3 omnbita 3. K nmoimydeHHOMY BEIeCTBY
(kakoe ATO BEIIeCTBO?) MpUJIEHTE COJIIHYIO KUCIOTY. UTo BbI Habmonaere? Kakum
BHEIITHUM TIPU3HAKOM COIMTPOBOXKIACTCS ITa XUMHUUISCKAs PeaKITus?

3aganme 5. B nBe nmpoOupku Haneite no 1mia kapOonarta HaTpust Na2COs, a 3atem
B [IEPBYIO IPOOUPKY 100aBbTE HECKOIBKO Kameib coyistHou kucnoTel HCI, a Bo
BTOPYIO - HECKOJIBKO Karlelb JJ000ro XjJopuaa(cMoTpuTe y Bac B Habope). UTo BbI
HaOmomaere? Kakumu BHEITHUMH MPU3HAKOMU COMPOBOXKAAIOTCS ITH
XUMHUYECKUE PEAKIUn?

3aganme 6. B mpoOupky momectute 1 M pactBopa cyibdara xkene3a Fex(SOas)s3, a
3aTeM J100aBbTe HECKOJbKO Kamneiab poaanu ] kaaus KSCN. Urto Bel Habmogaere?
Kakum BHENTHUM MPU3HAKOM COMPOBOXKIAETCS dTa XUMHUUECKasl peaKius?

3apanue 7. K 1 M pactBopa cynbdara kobansta (II) CoSO4 106aBuTH
KOHIIEHTPUPOBaHHBIN pacTBop mienoun NaOH 1o oOpazoBanus ocaaka
ruapokcuaa koodaneta (I1). K ocaaky mpuiauTh 1o KaruisiM pacTBOp COJISTHON
KHCITOTHL. UTo BeI HaOm0aeTe? Kakum BHENTHUM TTPU3HAKOM COMTPOBOXKIACTCS
3Ta XUMUYECKAs peaKiusi?

3ananue 8. [lomectute B mpoOUpKYy HEMHOTO oKcuia Maraus MgO u mpuieiite K
HEMY COJISTHYIO KUCOTY. . UTo BbI HaOmogaeTe? Kakum BHEIIHUM MpPU3HAKOM
COTIPOBOXKJIAETCS 3Ta XUMHUUECKas peaKIus?

3aganme 9. Haneiite B mpobupky 1mn cynedara menu CuSOs 1 100aBbTE K HEMY
ruapokcu Hatpust NaOH. Tlony4yenHblil ocagok HarpeiTe Ha cnupToBKe. UTO BBI
HaOmonaere? KakumMu BHEIIHUMU TPU3HAKOMH COMIPOBOKAAIOTCS 3TH
XUMHUYECKUE PEaKIn?

Odopmvure 1aHHBbIE 3aJaHUS B BHAE Ta0JIMIbI:

3ananue Yo UYro YpaBHeHHE Tun IIpusnak | BeiBox
No nemanu? | HaOmoganm? | peakuu peakunu | peakuuu

BeiBOA:




JlabopaTopHast padora Ne 1 « Tunbsl XMMHYECKUX peaKUHiD», 00beM
yacoB__ 24
OP: O1-015, 024-031

ApP: 11-147, A11
MeToauveckue yKa3aHusi 110 X0y BbIIIOJHEHHsI padoThI

O01mme pekoMeHIAUT
[To Bcem BompocaM, CBA3aHHBIM C U3YyUYEHUEM JUCIUTUIMHBI (BKIIIOYAS
CaMOCTOATENHHYIO PaboTy), KOHCYJIBTHPOBATHCA ¢ MipenoaaBareneM. CoOItoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH MpU paboTe ¢ KUCIO0TaMHu u menodamu! B
ciIyvae MomnajJaHusi Ha KoKy — MpoMoi Bojoit!)

He.m;: IMTO3HAKOMHUTBLCA C YCIIOBUAMU IIPOTCKAHUSA peaKHI/Iﬁ HOHHOTI'O 06MCHa,
HAaY4YUTHCA 3aIlIMChIBATh YPABHCHUA OTHX pCaKHHﬁ.

PeakTuBbl 1 000py10BaHHne

® pa3IaTOYHBIN TUAAKTUYCCKHIA MaTepHall: MHCTPYKTUBHBIC KAPTOUKH IS
BBITIOJTHEHUS JTA00paTOPHOI PabOTHI;

MYJIBTUMEIUOTIPOCKTOP;
MPE3EHTAIHS;

poOUpKH;

pPacTBOPHI:: CyJb(aT Meau, THAPOKCUI HaTpus, heHondTaaerH, XJI0PU/IbI,
cynbdat KkobanbTa, cynbbar nuaka, Cynbdart xkenesa (3), poJaHu Kaius,
KapOOHAT HATPHs, COJISTHAS KUCTIOTAa,

® CIIMPTOBKHU

e JlepxKaTeu sl HPOOUPOK

Peaxyuu meosicdy uonamu Ha3plBaroT ,a
YPAaBHEHUS TAKUX pPEAKIUN —

Ikcnepumenm Nel. Ikcnepumenm Ne3.

B nmycTyro npoOGupKy HaJIUTh 0KOJIO 1 B npobupky Haneiire 1 M xmopuaa

MJI pacTBOpa KapOoHaTa Kauus u Oapus u 100aBbTE K HEMY TaKOE Ke

MPWIATH K HEMY TaKOE e KOJIMYECTBO | KOJUYECTBO Cyib(aTa HaTpHsl.

COJISHOU KHMCJIOTEL. 3anuimTe cBOU HaOIIOIEHUS B
TabnHIy.

-Uto Habmoganu? 3anumnmTe CBou 1y




HaOIIO/ICHUS B TAOJIHITY.

Ikcnepumenm Ne2,

B npoOupky naneiire 1 mi pactBopa
TUAPOKCUA HATPUs, 0OABbTE K
pactBopy 1 karuto peHondranenta u
OKO0JIO 1 M1 pacTBOpa COSHOU
KHUCJIOTHI.

-3anuInTe CBOU HAOIIOAECHUS B
Ta0IuILy.

Ixcnepumenm Ned.

B npobupky naneiite 1 Ma HuTpara
KaJius ¥ 700aBbTE€ K HEMY HECKOJIBKO
kanenb NaOH. 3anumure cBou
HaOII0/ICHUS B TAOJIHILY.

Homep Hao6monenust

IKCIIePUMEHTA

YpaBHeHus peakuuii B
MOJIEKYJIAPHOM M HOHHOM

BbIBOABI

BHJIE

AJaropurm

COCTABJICHHSI HUOHHOTO0 YPaBHEHUS] pPeaKIuu

[Ipumep

1. 3anucaTth MOJIEKYJISIPHOE YPAaBHEHUE

peakuuu.

2. C noMouibIo TaOJIULIBI PACTBOPUMOCTH

Na,COs3 + 2HCI =
2NaCl+H,0+CO;

P P P




ONpPEAECTUTD

pPacTBOPUMOCTh KaXJAOTO BEIIECTBA. 2Na* +
3. CocTaBUThH MOJTHOE MOHHOE YpPaBHEHUE COs™ +
' 2H" + 2CI" = 2Na* + 2Cl+
4. HaliTu o1MHAKOBBIE HOHBI U COKpaTUTh UX  [H,O+CO;

ClIeBa M CIIpaBa INa* + COsZ + 2H* + 2CI =

2Na* + 2CI+ H.0+CO>
COs% + 2H*= H,0+CO-

5. OcraBimecs: HOHBI BRIITMCATh B COKpAIICHHOC
HOHHOC YPaBHCHUC.

Ilpasuna:

1. TIpocTsie BemiecTBa, OKCUIBI, a TAK)XKE HEPACTBOPUMBIE KUCIIOTHI, OCHOBaHUS
Y COJIM HE TUCCOLIMUPYIOT.

2. Jlns peakiuu 6epyT pacTBOPHI BEIIESCTB, MTOATOMY JaKe MaJIOPaCTBOPUMBIC
BEIIIECTBA HAXOAATCS B PACTBOPAX B BUJIE€ HOHOB.

3. Ecnm manopactBoprMoe BelecTBO 00pa3yeTcs B pe3ysibTaTe peakiluu , TO
IIPY 3aIIUCH MOHHOTO YpPaBHEHUS €r0 CYUTAIOT HEPACTBOPUMBIM.

4. CymMma 3JIEKTpUYECKHX 3apsI0B MOHOB B JIEBOM YaCTH YpaBHEHUS JOJDKHA
OBITh paBHA CYMME 3JIEKTPUUYECKUX 3apsA0B MOHOB B MPABOM YaCTH.

Jomaminee 3axanue. TBopueckue 3anaun. §

1. KapGonar
KaJbIIUs BXOJIUT B
COCTaB 3yOHBIX
nact. Ero roroBsit

2. Noaun cepedpa
WCITOJIB3YIOT JIJIS

YHUYTOXKCHUA I'PAJOBBIX

001akoB. Menkue

3. JIiis yaydiieHus: BHEIIHETO
BU/JIA KEMUYKUH UX
MOMENIAI0T B PACTBOP

KUCIIO0THI. BepxHuii
XUMHUYECKUM KPUCTAJUIBI 3TOM COJIH, MOTYCKHEBIIUHN WU
B3aMMOJICHCTBUEM | TTOMajas B 00J1aKo, CIy>KaT | MolapanaHHblid CIIOi
KapOoHaTa HaTpUs | IIEHTPAMH KPUCTAJUTM3AIMKM | PACTBOPSETCS, U OTKPHIBACTCS
1 KaKOH-1100 BO/IbI, U BMECTO KPYIHBIX CBEXKHH, OJIESCTAIINNA CIOM.
PacTBOPUMOM COJIM | TPAJAWH Ha 3eMJTIO BhinagaeT | [Ipemmoxkure Kuciorty mist

KaJbIIUs. MeEJIKasi CHEXKHAsl KpyIia WM | OCYIIECTBIICHUS 3TOTO
Hanummre noxb. Hanmumure nporiecca. 3anuiinTe
YpPaBHEHUE 3TOU MOJIEKYJISIPHOE, IMOJIHOE YpPaBHEHHUE XUMHUYECKON
pEaKIuu B MOHHOE U COKPAIICHHOE PEAKIIMY B MOJICKYJIIPHOM,
MOJIEKYJISIPHOM, WOHHOE YPAaBHECHUS PEaKIUM | IIOJTHOM HOHHOM U

IMOJIHOM MOHHOM M | ITIOJIYUYCHHA NOAU/1a cepe6pa COKpalmCcHHOM NOHHOM BHJC,
COKpalmcHHOM BBaHMOHGﬁCTBHCM ABYX 3Hasd, 9TO XCMYYT Ha 86%
HMOHHOM BHJAC. COJICH. COCTOHUT U3 Kap60HaTa
KaJIbIHA.




2. B monekynspHOM ypaBHEHUE —paccTaBbTe K03 duiimeHTsl. CoCcTaBbTE TOTHBIC
Y COKpAIICHHbIC HOHHBIE YPABHEHUS PEAKLINU. Y KQKUTE MPUUYUHY TPOTEKAHUS

KaXXJ01 peakiuu

Bapumanr 1, 11, 21

1.
KCI+AgNO3—K
NOs+AgCl

2.
NaOH+FeCl,—F
e(OH).+NaCl

3.
K2CO3+HNO3—
KNO3+H20+CO>

4.
Ca(OH)2+H,S04
—CaSO04+H:20

5.
HCI+Na:SOs—N
aCl+H2S0q4

Bapwmanrt 2, 12, 22

1.
NaOH+HNOsz;—Na
NO3+H20

2. KOH+Fe(NOs):2
—Fe(OH)2+KNOs3

3.
Na:CO3z+HCl—Na
Cl+H,0+CO;

4,
Ba(OH)z+HNOs—
Ba(NOz)2+H20

5. NaOH+KCl—K
OH+NacCl

Bapuant 9, 19

1.
H,SO4+BaCl,—B
aSO4+HCI

2.
KOH+AICIs—Al(
OH)s+KCl

3.
Na,SOs+HCl—Na
Cl+H20+S0O,

4,
Ca(OH)2+HNOz—
Ca(NOz)2+H20

5. HCI+Na:SO4s—
NaCl+H2SO4

Bapwuanr 6, 16, 26

1. KOH+HNO3;—N
aNO3z+H20

2. KOH+AI(NOs)s
—AI(OH)3*+KNO3

3.
K2COz+HCl—NaC
[+H.0+CO:

4,
Ca(OH)2+HNOs—
Ca(NOs)2+H20

5. NaOH+KCl—K
OH+NaCl

Bapwuanr 3, 13, 23

1. KCI+Pb(NOs3),
—KNO3+PbCl»

2.
NaOH+CuCl,—C
u(OH)2+NacCl

3.
K2COs3+HCI—KC
I+H.0+CO,

4,
NaOH+H2S04—
NaxSO4+H20

5.
HCI+K,S04—KC
I+H,SO4

Bapuanr 4, 14, 24

1.
KOH+H,S04,—K>
SO4+H20

2.
KOH+Zn(NO3),—
Zn(OH)2+NaNOs

3.
Na,SOs+HCIl—Na
Cl+H20+S0;

4.
KOH+HNO3—KN
Os+H20

5.
KOH+NaCl—NaO
H+KCI

Bapuanrt 10, 20

1.
KOH+H,S04,—K>
SO4+H20

2.
KOH+Fe(NO3)s—
Fe(OH)3+KNO3

3.
K>2CO3+HNO3—N
aNO3+H,O0+CO2

4,
Ba(OH),+HNOz—
Ba(NOz)2+H20

5. NaOH+KCl—K
OH

Bapwuasnr 8, 18

1.
NaOH+H,SOs—N
a2S04+H20

2.
KOH+Cu(NO3),—
Cu(OH)2+NaNOs

3.
K>SO3+HC1—KCl
+H,0+S03

4.
NaOH+HNO3;—K
NO3z+H20

5.
KOH+NaCl—NaO
H+KClI




Bapwuant 5, 15, 25 | Bapuant 7, 17

1. 1.
Na,SOs+BaCl,— | CuCl+Pb(NO3)2—
BaSOs+NaCl Cu(NOs3)2+PbCl>

2. 2.
NaOH+AIClIz—A | NaOH+ZnCl,—Zn
[(OH)s+NaCl (OH)2+NaCl

3 3

K2SO3+HNO3— | CaCOs+HCl—CaC
KNO3+H>0+S0O, | [,+H20+CO>

4, 4.
Ca(OH)2+H2S0s4 | KOH+H2S0s—Ko>
—CaS04+H20 SO4+H20

5. 5.
HCI+Na;SOs—N | HCI+K,;SOs—KCl
aCl+H2S04 +H,S0O4
PE®JEKCUBHASA KAPTA

IIpoxoisxure ppasy....

1. Iens, mocTaBieHHas B HaYaje ypoka, ObL1a MHOIO IOCTUTHYTa/HE COBCEM/
HE JIOCTUTHYTa

Ha ypoke MHe ObIJI0O HHTEPECHO, TIOTOMY UTO....
Ha ypoke MHe 60JbIiIe BCEro 3alIOMHUIIOC. ..
Mens yauBuio To, 4ro...

Ha ypoke 51 He oueHb pazoOpaics. ..

S e

XoTenoch Obl yTOUHUTH Y YUUTEIS. . ..
7. 3HaHus, NOJIyYEHHBIE HA YPOKE, I MOTY UCIIOJIb30BATh B...

BrBos:

Tema npakTuueckoi padorsl Ne 4 Tema 3.1. Knaccudukanms, HOMEHKIaTypa U
CTPOECHHE HEOPTraHUYECKUX BEIECTB

o0beM yacoB___ 24
OP: O1-031




JIP: JT1-7110

MeTounquKne YKa3anus 1o Xoay BBINNOJTHCHUSA paﬁoTbI

OO0mue pekoMeHIaAUN
[To Bcem BompocaM, CBSI3aHHBIM C H3yUYEHUEM JUCITUTUTMHBI (BKITFOUAS
CaMOCTOSITEIIbHYIO pabOTy), KOHCYJBTUPOBATHCS ¢ TipenoaaBareneM. CobnoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH IIPH paboTe ¢ KUCIOTaMH U 1iesodamu! B
cllydae MornajaHus Ha KOXy — IPOMOM BOAOM!)

Heab: no3HakOMUTbCA € Kiaccuukauued, HOMEHKIATypOod M CTPOEHUEM
HEOPIraHUYECKUX BEILECTB

3agaunue:

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) BeimuimmTe OKCHIbI ¥ KJIaCCUUIIUPYUTE UX, 3aMIOJTHUB TaOIHUILY:

Oxcupl

Kucnornaeie OCHOBHBIC AmMdoTepHbIC
CO2 CaO Al203

N205 FeO

SO3 Zn0O

N20 CuO

CO

Mn20O7

b) Hanumre nx Ha3BaHus U CTPYKTYPHBIE (POPMYIIBI, ONPEIACIUTE CTEIIEHU
OKHCJICHUS.


https://topuch.com/4-napishite-strukturnie-formuli-izomernih-spirtov-sostava-s5n1/index.html

Ha3sanusa

Jlnokcun yriepoaa

(YTIeKHUCTbIN Ta3)

Okcun azora

Oxkcup cepsl

Oxkcun azora (1)

Monookcua yriaepoja

Oxkcup mapranmna (VII)

OKcHUI KaJIBIN

CrtpykTypHbIe (HOPMYIIBI

0O=N-O-N=0

i
00

0=8=0

N-O-N

C=0

ONO)
1l
O=Mn-O-Mn=0

I
00

Ca=0

CrerneHn OKUCIICHUS

+4 -2

CO2

+5 -2

N205

+6 -3 SO3

+1-2

N20

+2 -2

CcO

+7 -2

Mn207

+2 -2



(HeraieHasi U3BECTb) CaO

Oxkcup xene3za(Il) Fe=0 +2 -2
(MUHEpaa BIOCTUT) FeO
Okcup nuHKa Zn=0 +2 -2
Zn0O
Oxkcua meau(1l) Cu=0 +2 -2
CuO
Oxcu aTrOMUHUS O=AI-O-AI=0 +3 -2
Al203

2. Hanumure peakiuy NoJIy4eHnst OKCUIOB U3 MPOCTHIX BEUIECTB, U3 CIOKHBIX
BEILIECTB MMyTEM Pa3I0KeHUs (COJiel, HEPaCTBOPUMBIX OCHOBAHUM,
KHUCIIOPOACOIEPXKAIIUX KUCTIOT)

N3 npocThIX:

S+02 =502

2Ca+02=2Ca0
Pazioxenue comneu:

Na2C0O3=Na20+C0O2

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

2CuOH=Cu20+H20

2AgOH=Ag20+H20

Kucnortsr:
H2Si03=H20+Si02

H2S03=H20+S02



3. Jausr Bemecta: 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) Pacrnipenenure xumudeckue (OpMyJibl JAHHBIX BEIIECTB B TAOIUILY:

OcunoBH Kucmotn  Amdotepn Heconeo6paszyro  Illenou HepactBopum

on BIM OKCHUJ BIM OKCH]I IIUN OKCHUJ b 0€ OCHOBAHHE
OKCH]I
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
SiO2 Ca(OH
)2
KOH

4, ITpuBeauTe peakiiuy MOJTYUCHUS CICIYIOIUX OCHOBAHUM:
1) I'mapokcua Kamust

K20 + H20 = KOH

2) T'uapokcu KabIus
CaO + H20 = Ca(OH)2

3) 'mapokcun 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 ,H2CO3 , N20, NaNO3 ,H2S
H2SiO3

A) Pacnipenenute ¢popMyIibl KUCIOT B TAOJIHILY:

Kuciaorsl

beckucnoponusl Kucnopoa- OnHoocHOBHBI J[ByXOCHOBHBI TpexOCHOBHBI
e e e e



coJieprKaIu

€

H2S HCIO4
H2S04
HI HNO3
HMnO4
HBr H2S03
H3PO4
HCI HNO2
H2CO3
HF H2Si03

HCIO4

HNO?2

HMnO4

HNQO3

HI

HBr

HCI

HF

H2S H3PO4

H2S04

H2SiO3

H2CO3

H2S03

H2S

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

aTOMOB.

HazBanug xucinor

CepoBoaopon

HNonosonoponnas

BpomMoBoopoHast

CostHas

CrpykrypHblie hopmysibl  CTeneHU OKUCIICHUS

H-S-H

H-1

H-Br

H-ClI

aTOMOB

+1-2

H2S

+1-1

HI

+1-1

HBr

+1-1


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

IlraBuKoOBas

XJ1opHas

Cepnas

A3oTHas

MapraHnmoBas

H-F

HCI

+1-1

HF

+1+47-2

HCIO4

+1+6-2

H2S04

+1+5-2

HNO3

+147-2



Cepnucras

OptodochopHas

A3zoTtucrasa

YronpHag

MerokpeMHueBast

H-O-Mn=0

H-0-5=0

OH-P-OH

|
OH-C-OH

HO-Si-OH

HMnO4

+1+4-2

H2S03

+1+5-2

H3PO4

+1+5-2

HNO2

+1+4-2

H2CO3

+1+5-2



I H2Si03

B). Hanumwure Ha3BaHUS KUCIOTHBIX OCTAaTKOB.

S-cynbbun

|-nomun

Br-6pomun

Cl-xnopun

F- dTopun

ClO4- nepxnopar

SO4-cynbdar

NOS-nutpar

MnO4-niepmaHranar

SO3- cynbdur

PO4- opTodocdar

NO2- mutpur

CO3-kapbonar

SiO3- meTocuanKaT

). [IpuBeauTe BO3MOXKHBIE (DOPMYJITBI COOTBETCTBYIOIIUX COJICH.
Na2, Kl, KBr, NaCl, NaF, NaClO4, CuS0O4, KNO3, KMnO4, Ag2S03, Ca(P04)2,
NaNOz2, CaCO3, CaSiO3.

6. Hanummure peakuuu nojiydeHus KUCIOT U3 MPOCThIX BEIIECTB, MyTEM
B3aUMOJEUCTBUS OKCHJIOB C BOJIOU.



SO3 + H20 = H2504
CO2 + H20 = H2CO3
P205 +3H20 = 2H3PO4
N205+H20 =2HNO3

Mn207 + H20 = 2HMnO4

7. Hansl BemectBa: NaCl, KNO3, FeCl3, Li2SO4, KHSO4, BaOHCI, CaSO3,
Al2S3, NaH2PO4, CuClI2
A) Pacnpenenure Gpopmysibl BEIECTB B TAOJIHILY:

Comu

Cpennue Kucneie OcCHOBHBIE

NaCl KHSO4 BaOHCI
KNO3 NaH2PO4

FeCl3

Li2SO4

CaS0O3

Al2S3

CuCI2

b) Hanmumue Ha3zBaHue coseil, COCTaBbTE CTPYKTYpPHBIE (DOPMYJIBI, OTIPEICTUTE
CTENEHU OKHUCJICHUS aTOMOB.

Hassanue comn CrpykrypHble popmyibsl  CTeneHH OKUCIEHUS
aTOMOB


https://topuch.com/zadachi-po-himii-na-temu-soli-himicheskie-svojstva-solej-prime/index.html

XJ10pu1 HaTpUs

Hurpar kanus

Xmopwu xenesa (111)

Cynbdat autus

Cynbdua amroMuHusS

Xnopua meau (1I)

Na-Cl

.y

KO-N

Cl —Fe —ClI

Cl

LiOO

\/I

+-/\

LiOO

S=Al-S -AI=S

Cl-Cu-ClI

+1-1

NaCl

+1+45-7

KNO3

+3-1

FeClI3

+1+6-2

Li2SO4

+3-2

Al2S3

+2-1

CuCI2



IMunpocynedar kanus - +1+1+6-2

HOO KHSO4
\//
S
-1\
KOO

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

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

BaOHCI

8. CocraBbTe xumMudeckre GOpMyJIbl COJICH MO X HA3BAHUSIM:
FeClI2 - xmopun xene3sa (II),

KHS - ruapocynsdun kamms,

K2S - cynsdun kamus,

K2SO03 - cynasdur kanusi,

K2S04 - cynbdar kanus,

FePO4 - oprodocdar xkenesa (1),



Mg(NO3)2 - uurpar Maraus,
Na2CO3 - kapOoHaT HATpHSI.

BriBo:

Tema npakTudeckoit padorbl Ne 5 Tema 3.2. Ouznko-XMMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BEILIECTB

o0bem yacoB___ 44
OP: O1-031

JIP: JT1-7110

MeTounquKne YKa3aHnus 110 X0Ay BBINOJTHCHUSA paﬁoTbl

OO0mue pekoMeHIaAUN
[To Bcem BompocaM, CBSI3aHHBIM C U3yUYECHUEM JUCITUTUTMHBI (BKITFOYAS
CaMOCTOSITEJIbHYIO pabOTy), KOHCYJBTUPOBATHCS ¢ TipenoaaBareneM. CobnoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH IPH paboTe ¢ KUCIOTaMH U 1enodamu! B
ciIyuae IMornajaHusi Ha KOXy — MpoMo# Boj1oit!)

Hean:  HayuuThbCcsi pelICHUIO TPAKTHUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX
3aJlaHMil Ha CBOMCTBa, COCTaB, MOJy4YeHUE U O€30MacCHOE HCIOJIb30BaHUE
BOKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEATETLHOCTU
YeJIoBeKa

1. MPOU3BOJACTBO U TIPO®ECCHUHA
1. Boiuucnenun no xumuueckum gpopmynam

1. Berumcnure MaccoBbie OTHOIIEHHS 3JIEMEHTOB B MeaHoM Oiecke (Cu.S),
KOTOPBIA HMCHOJB3YIOT JIJIsl IPOU3BOJICTBA CEPHI.

2. TexHUYECKUW XJIOPUJ MarHusi, NPUMEHSEMBII B CTPOUTEIHHOM JeIe,
noibkeH coaepxkatb He MeHee 47,5 ¢ MgCl.. Ckonbko aToMoB XJopa
COJIEPKUTCS] B 3TOM KOJIMYECTBE COJIU?

3. Mansipsl nepe moOENKONW UM OKPACKOM YAANIAIOT PKaBble MSTHA HA CTEHAX
U TOTOJIKE «TPABSHKOW» - BOJIHBIM PACTBOPOM MEIHOIO KyIOpoca, KOTOPbIN
roroBat pactBopeHueM CuSO4-5H20 B ropsiueit Boje u3 pacuera 70 T 3100
BemecTsa Ha 1 1 Boapl. Onpenenure NpOUEHTHYO KOHLEHTPALMIO Cyib(ara
menu (IT) B TakoMm pacTBope.

4. AcGecT — BOJOKHUCTBIA OTHEYNMOpPHBIA MaTtepuasn. B cTpoutenbHOM pene
UCIOJIb3YyeTCs Juisl u3rotoBienus mudepa. [ns aroro acoect npeccyror o
JaBJICHUEM C LEMEHTHBIM PacTBOPOM. ®opmyna acbecra



3MgO @ 2H.0 @ 2SiO;. Paccuuraiite MaccoBbIe TOIH MATHHUS 1 KpEMHUS B
cocrase acOecra.

Cynbsdut Hatpus B Buje pactBopa (12xr Ha 100 TuTpoB) UCIONB3YyETCS IS
pacTBOpeHus Kpacuteneil. OnpenenuTe MacCoBYIO JIONIO CyJb(pUTa HATPUS B
pactBope?

OnpenenuTh KOHIEHTPAIMIO pacTBOpa OCTMIHLHOW M3BECTH HCIOIB3YEeMOM
pu oTOeNKe TKaHe, ecinu 0epyT 0,8 KT u3BecTd Ha | TUTP BOJIBI.

B cocraBe ra3oBoii (a3wl 30HBI ayru yriaekuciasii a3 CO2 mpuCyTCTBYET B
3HAQUUTENBHBIX KOJWYECTBAX. BBIYUCIUTL Maccy YIJIEKHCIOro rasa
KOJINYECTBOM BEIIECTBA 5 MOJIb.

Onpenenure maccy 67,2 71 CEpHHCTOrO ras3a, KOTOPBIM MOJY4YarOT B
MPOMBIILICHHOCTH MPU 00KUTE MUPUTA.

Huxpom — 310 cIuiaB HHKeINs ¢ XpoMoM, coaepsxkamui 80% nukens u 20%
xpoMa. Hwuxpom uUCHoONb3yrOT [JIi  U3TOTOBJEHUS  DJIECKTPUUECKUX
HarpeBaTeNbHbIX MPUOOPOB. Brrunciure, ckoabko HUKeNS cofaepxkuT 500 r
HUXpoMa?

10.[lns cMsiryeHusi pe3WHbl NPUMEHSIOT 25%-HBIA pacTBOp IIIMIIEPUHA.
Onpenenute Maccy TiUIEpUHA, HEOOXOAMMYIO Ui ToilydeHus 125 kr
TaKoro pacTBopa.

I1. Botuucnenus no xumuueckum YPABHEHUAM C UCNROIb306AHUEM MACCH,
Kojsiuuecmea eeuiecmea, 00véma

Oxkcun 1HWHKA, TPUMEHSEMBIA I WM3TOTOBJICHUS IIMHKOBBIX Oenw,
MOJIy4aloT C)KUTFaHWEM MapoB ILIMHKAa B Kuciopojae. Paccuutaiite pacxon
[MHKA B TpaMMax M KUCIOPOJa B JUTpax s noiaydeHus 10 T HMHUHKOBBIX
oemmt ZnO.

B anektporexHuke mnpu TpaBieHUM 32,5 T LHMHKA COJSHOW KHCJIOTOU
BBIZIeNIIeTCA ra3. Onpenenute ero oobem (H.y.).

AmomunueBbll ciaB An-7 coxepxut 5% wmenu. CmiaB maccon 60 1
00paboTanu U30BITKOM COJSHON KHUCIOTHL. CKOJBKO JIMTPOB BOJIOPOJA MPHU
ATOM BBIACITHIOCH (H.Y.)?

[Ipy TepMUTHOI cBapke >keje3a MCHOJb3YIOT amtoMUHHM. CKOJIBKO OKCHIA
xenesa (I1I) mommxkHO mMpopearupoBaTh ¢ aTlOMHUHUEM, YTOOBI 00pa30BajIOCh
280 r xxenesa.

ATIOMMHHI TTOJTyYaroT 3JIEKTPOIM30M OOKCUTOBOM pynbl. PaccumTaiite,
CKOJIBKO aJIOMUHUS MOXHO TOJYYHUTh U3 PYJbl, COAEpPKAIICH 8§ KI OKcuaa
ATIOMUHUSL.

Tutan B MIPOMBIILIEHHOCTH MOJIY4YaloT MarHUUTEpPMHUYECKUM
cnocooom: TiCls + 2Mg — Ti + 2MgClz. CkoIbKO Maruusi He0OX0IUMO
B35Th, YTOOBI MOTYUUTh 9,6 KT TUTAHA?

[Ipn BbImeuke wH3AEIUNA W3 TECTa MUTHEBYIO COAY «TacaT» YKCYCOM.
Paccuuraiite, kakas wmacca 9%-HOro pacTBopa YKCYCHOW KHCIIOTBI
noTpeOyeTcs sl «ralleHus» TUTheBOM coJibl Maccoi 10 r.



8. Ilpu aBTOTEHHOW CBapKe METAUIOB HCIOJB3YETCS TEIIOTa OT CropaHus
aneTwieHa B Kuciopojae. Kakoit o0beM KHCIOpOAa pacxXxomyercs Ha
cxuranne 500 1 aneTuiaeHa Mpyu aBTONEHHOM CBapke (H.y.)?

9. B mpOMBITIUIEHHOCTH TIPU CIIUPTOBOM OposkeHUH 360 KT TITFOKO3BI MOTYYatoT
MUIIEBON STUIIOBBIN criupT. PaccunTaiite maccy oOpa3yronierocs npoayKra.

10. TepMoxumMu4ecKoe YpaBHEHHE PA3NIOKEHHS KapOuia Kalblus BOJIOM:

CaCz+ 2H2.0 —C2H2 + Ca(OH)2 +475 xIx
B pesynbrare peaknuu mojaydaeTcs ra3 aneTHIeH, KOTOPhIN HCIOIb3yeTCs
npyu cBapke MeTaioB. CKOJBKO TEIJIOTHI BBIACIUTCS MPU Pa3I0KEHUU
KapOua Kanpius Mmaccoi 10 r?
I11. Botuucnenue maccoeoit (00vemMHoiIL) 001U 8b1X00a RPOOYKMA PEaKuulU 6
% om meopemuuecku 603mM0x4HcHO20

1. OnoBo — MeTai, TPUMEHSIEMbII JJIEKTpUKaMU Jid MasHus. Beraucnure,
CKOJIBKO OJIOBa MOKHO TOJYYUTh U3 OJIOBSIHHOTO KamHsi SNO2 maccoit 1350 r
IIpU BOCCTAHOBJIEHMHM €ro yIJieM, eclid BbIxod cocrtaBisieT 80% oT
TEOPETUYECKOTO?

2. BpruuciauTte Maccy HeTameHOW W3BECTH, MOJTYYEHHOW M3 2 T W3BECTHSKA,
€CJIM BBIXOJI M3BeCcTH cocTaBisieT 90% oT TEOpEeTUIECKOTO.

3. Jlus nomyueHus KapOuaa Kalblus B 2JIEKTpoIeub Ipu Temieparype 2000°C
3arpy3mnu 1120 xr HerameHOM HM3BECTH M KOKCAa. BBIUMCINTE, CKOJBKO
KWIOrpaMM KapOujia Kajblys MOJYy4Y€HO, €CIIM BBIXOJ cocTaBisieT 86% OT
TEOPETHYECKOTO?

4. B 0Opou3BOACTBE Aa30THOM KHUCJIOTHI HAa KXYy TOHHY KHUCIIOTHI
pacxonyercs 0,29 Ttonn ammuaka. KakoBa maccoBas nonst (B %) BbIXoJa
A30THOM KHUCJIOTHI OT TEOPETUUYECKH BO3ZMOXKHOTO?

5. Brprumcnute mMaccy amOMUHUS, KOTOPYIO MOKHO MOJYyYHUTh U3 1 T pyIsl €
MaccoBoi Jgoned okcuga amoMuHus  90%, eciu  BBIXOA MPOJYKTa
cocTaBisieT 96% OT TEOPETUUECKU BO3MOKHOTO.

6. IIpu BocCcTaHOBJIEHUU YyTIEM KEJIE30pyJHOro KoHIleHTpaTa maccoit 800 T,
coaepxkaiero 90% oxcuma sxeneza (III), momyweno 500 T yyryHa c
coaepkanuem 97% xeneza. PaccuumtailiTe BBIXOX Kenea B % OT
TEOPETUYECKH BO3MOMKHOTO.

7. VI3 rumca B CTPOMTEIBHOM JI€JI€ IOJIydYaroT ajaedacTp, WM IOJYBOJIHBIN
rurc. JJist 3TOro rurc moJBepraroT HarpeBaHUIO:

2(CaSO0O4 -2H20) — 2(CaS0s4 - H20) + 2H20
Boeruucnure, ckoiapko anebacTpa MOXHO MONY4YUTh u3 172 T rurca, eciu
MPaKTUYECKU BBIXOJT anebacTpa coctasisieT 95%?

8. Ilpu snekTpoiuse pacTBopa cyib(dara IMUHKA HA KaTOAE BBIACIWIOCH 13 T
Metaia. Kakoil ra3 m B kKakoM 0oObeMe BBIACIUTCS Ha aHOJAE, €CIU €ro
BbIXOJ cocTaBisieT 60%.



9. B mpOMBITNIUIEHHOCTH aJIKaHbI MOJIYYal0T KPEKUHTOM BBICOKOMOJIEKYJISIPHBIX
YIJIEBOJIOPO/IOB, a B Jaboparopum peakmueil Bropma. Ckonbko Tpamm
METaJUTMYECKOT0 HATPHsI ¥ XJIOPIPOIIaHa HEOOX0uMO JuTst TTosrydeHus 344 r
reKcaHa IMpH BbIX0JIe MpoaykTa peakiuu 90%.

10.B BuHOIENMHM HCHOJB3YETCS CIHPTOBOE OpoKeHHE TIIOKO3bl. CKOJBKO
sTaHosa (B T) MOJIYYUTCS, €CIM Ha peakuuio 3arpadeHo 360 T IIIOKO3bI, a
BBIXOJ] TpOAYyKTa cocTaBigeT 80%.

1V. Boiuucnenue maccot (006véma) npooykma peaxyuu no u3zeecmHomy
UCXOOHOMY geuyecmaey, eciu OaHbl npuMecu

1. Heramenast u3BecTb mojydyaercs npu npokanuBaHuu usBecTHsika CaCOs.
Paccunraiite, CKOIBKO HErameHoOM HM3BECTH MOXHO moiayunth u3 100 r
U3BECTHSIKA, cogepaxkaiiero 12% npumeceil.

2. B noMeHHOM IpOU3BOJCTBE KeJIe30 BOCCTAHABIMBAIOT KOKCOM. Orpeaenure
Maccy 4ucToro xenesa, eciu B 300 kr pyasl conepxutces 15% npumeceil.

3. Illenounble MeTaJIBI MOMYYAIOT AJIEKTPOIU30M paciuiaBa coseil. CKoJIbKO
rpaMM HaTpus M JIUTPOB XJIOpa MOJYyYUTCA MNpu dJekTponuze 2340 r
pacIuiaBa xjopuaa Hatpus, coaepxkaniero 10% npumeceil.

4. Ilpy mNONy4YEHHH CEpPHOM KHCIOTHI, IOJIYYECHHBIM Ha TMEpBOW CTaAUMU
CEPHUCTBIN ra3, OUYHUILAIOT OT MPUMECEHN U Jaliee OKUCIAIOT JI0 OKCUAA CEPhI
(VI). Cxonbko nutpoB okcuaa cepol (VI) momyuuTcsi, eciu B peakiuio
BCTynuio 261 r nupura, conepxamiero 8% mpuMecen.

5. CKONBbKO TOHH aJIOMUHHUS TodyuuTcss w3 2 T riauHo3ema (Al203),
coaepxkamiero 20% mpumecen.

6. CKOJIbKO JUTPOB aleTuseHa (H.y.) BBIACIHUTCS MPU JEUCTBUU BOJBI HA 1 KT
TEXHUUYECKOTO KapOua KaybIus, coaepxkaiiero 20% npumecei.

7. Peakiusi OKUCJEHUS alleTWJICHA KHCJIOPOJOM HCIOJIb3YETCsl B aBTON€HHOM
cBapke. CKOJIBKO JIUTPOB KHUCIOpOJa TOTpedyeTcs, €cly aleTuJieH
MOJTy4aroT U3 Kapouma kaiabiusg maccoi 20 T, a MaccoBas JI0Js IpUMEceH B
kapOuse cocrapisieT 13%?

8. B TIpOMBINIIEHHOCTH TIIOKO3y TMOMYYalOT THUIAPOIU30M TOJIMCAXAPHIOB.
CKOJIBKO KI' TJIFOKO3bl TONy4YuTcsl Tpu rujposnze 500 Kr Ieuironos3sl,
coaepxarien 40% npumeceii.

9. B mpOMBIIIIICHHOCTH albJACTHUILI TOJYYAIOT OKHCICHHEM YTJIEBOIAOPOJIOB
KUCJIOpoAoM Bo3ayxa. CkoyibkO TpamM (opMalnbieruja MOIyduTcs Mpu
okucieHun S50 IUTPOB MeTaHa, coaepxaiiero 5% npumecei.

10.I'mumepuH MOAyYarOT OMBIJICHUEM PACTUTEIBHBIX U JKMBOTHBIX KHUPOB B
npucyTcTBUH 1Enoun. Kakoe KoJu4ecTBO TIUIEpUHA MOXKHO TOTYUUTh TIPU
ruaponuze 2225 T npUpoAHOro xupa (Tpucreapara), couepxkaimiero 2%
MIPUMECH.

V. Bb1600 moneKyaapuoit gpopmynst eeuiecmea



Onpenenure GopMysTy BeEIIECTBA, MNPUMEHSIEMOIO JJId O0e3KHUpHUBAHUS
METaJVIOB B FaJIbBAHUUYECKOM II€X€, €CIIU OHO coAepkuT 42% Hatpus, 18,9%
dbocdopa, 39,8% kucnopona.

Onpenenute MOJEKYISIPHYIO (QOpMyJTy BEIIECTBA, NPUMEHIEMOTO B
1a00paToOpur HEKOTOPBIX MpeAnpusTui, coaepxaiero 37,7% natpus, 23%
kpemHus u 39,3% kucnopona.

B mpoMBIIUIEHHOCTH JaHHOE BEIIECTBO CHHTE3UPYIOT U3 IPOCTHIX
BEIICCTB. YCTAaHOBUTE WCTUHHYIO (OpMyTy COCIUHEHUS, €CIu TIpHu
cxxuranuu 3,4 r ero 0bUIO MOTy4YeHo 2,8 T a30Ta U 5,4 T BOJIBI.

JlJis monydeHus aleTuiieHa UCTIOIb3YIOT YIIIEPOJIHOE COSAMHEHUE KabIlus,
KoTopoe coaepxkut 37,5% yriepoaa. Onpenenure MOJEKYISApHYIO GopMyIry
ATOTO BEIIECTBA.

B kadecTBe Troprouero rasa mnpu CBApKe M PE3KE METAUIOB MPUMEHSIOT
npupoaHbld ra3, coctosimuii oT 80 mo 93% wu3 BemiecTBa, B KOTOPOM
MaccoBas JoJis yriepoja coctaBiseTr 75%, Bogopona — 25%. IlnoTHOCTH
MapoB 3TOro raza mo Bojgopoay paBHa &. Ormpenenutre MOJEKYISPHYIO
(hopMyiTy 3TOTO BEIIIECTBA.

B kauecTBe roprouuMx Ta30B IMpPU CBApKe U PE3KE METaIoB, KpOMe
aleTuJeHa, NPUMEHSIOT JApyrue ras3el. BwiBegute ¢dopmyily BelecTsa,
HCIIOJIB3YEMOT0 B CBapKe, MaccoBas 10Jist (B %) yriepoaa B kotopoM 82%, a
BojiopoJa — 18%. IlmoTHOCTH MapoB 1Mo BOAOPOY paBHa 22.

AHaHaCOBYIO 3CCEHIIMIO MOTY4YaroT U3 3pupa, ColepKaliero 0JHOOCHOBHYIO
KapOOHOBYIO KUCTOTY, Ha Heurpanuzanuto 0,37 T koTopoit TpebOyetcs 10r
2%-nHoro pacTBOpa Tuapokcuaa Hatpus. Onpenenute Gopmyiy KapOOHOBOI
KHCIIOTHI.

[Ipu cropanmm 3,9 T OAHOTO W3 MPOMYKTOB, TMOJIydaeMbIX (PPaKIMOHHOU
neperonkor HedTu, oobpaszyercs 13,2 T okcuaa yraepoaa (IV) u 2,7 r Bogsl.
OTHOcHUTEIbHAS TUUIOTHOCTH IMapOB BeEIIEeCTBAa 10 BOJOpoAy paBHa 39.
Haiinute mosnekynspHyo ¢Gopmyily BellecTBa.

BemectBo, HeoOXoaumoe B TIPOU3BOACTBE cmuprta, cojaepxut 40%
yriepoaa, 6,67% Bonopona, 53,33% xucnopoaa. IInotHocTs €ro nmo reauto
paBHa 45. Halinute MoneKysspHyI0 (popMyTy BEIecTBa.

10.Ha TUAPUPOBAHUE 16,8 r aJIKEHa,

MOJIYYEHHOTO KPEKMHITOM He(TeNnpoayKToB,  3arpatuiu 6,72 1 (H.y.)
Bojopona. Ompeaenure  MOJEKYJSIpHYIO  (HOpMylTy  HENpeneabHOro
YTJIEBOIOPOAA.

VI. 3a0anus u ynpaxcrnenus

[Ipu rpo3oBbIX pazpsagax B arMmocdepe, a TakkKe NpU TeMmIeparype
AIIEKTPUUECKONW JyTd, a30T BO3JyXa OKHUCISIETCS C OO0pa3oBaHUEM OKCHJIA
azorta (II), koTopbIil, MPUCOETUHSS ATOMBI KUCJIOPOAa, IPBPALIAETCSA B OKCH]L
azora (IV). Hanumure ypaBHEHHS 3TUX pEaKUU.



2. Tlouemy cepebpo UCHONB3yeTCS IS HW3TOTOBJICHHS KOHTAaKTOB B
MHOT'OYHCIICHHBIX aBTOMATUYECKUX YCTPOWCTBaX, KOCMHUUYECKHUX paKeTax M
MMOJIBOJIHBIX JIOJIKaX?

3. Tlouemy MMEHHO W3 AIFOMUHUS M3TOTABIMBAIOT Kabenu u mpoBoaa? Kakoi
METaJUl ATFOMUHUNA WA MEIb SKOHOMUYECKH BBITOJHEE HUCIIOIB30BATh IS
M3TOTOBJIEHUS] TPOBOJOB?

4, MarHuTHble MaTepHuaibl, COJACpPKAIUEC METAJLJI, MOCTOSHHO «paboTarT» B
TEJIEBU30paX, B PAAUONPUEMHUKAX, B DJJIEKTPOMOTOpPAX, BO MHOTHUX
npudopax PaaMOTEXHUKHW U IJIEKTPOTEXHUKU. Kpome Toro, 3TOT 3JeMEHT
BXOJUT B COCTaB KpOBM uesioBeka. O kakoM Mertaiie uaet peus? [louemy B
MIPUPOJIE ATOT METAJLI HE BCTPEYAETCS B UNCTOM BHUJIE?

5. Ha kakux cBONCTBax OCHOBAHO MPUMEHEHHUE B AJIEKTPOTEXHUKE BOJb(Ppama
JUTsl IPOU3BOJICTBA HUTEH HAKAJIMBAHUS B JIamIiax?

6. Hazosute XUMUYECKUE AJIEMEHTHI, KOTOpBIE IPUMEHSIOT B

PaIMO3IEKTPOHUKE B KAU€CTBE MOJIYIIPOBOJHUKOB.

[Ipenyoxure, Kak MOKHO UCIIOJIB30BaTh aj1e0acTp AJis Hy k]| YeJIOBEKa.

8. OObscHUTE, Ha KaKOM CBOWMCTBE TallleHOH W3BECTH OCHOBAaHO €€
MCIIOJIb30BaHUE KaK CBA3YIOIIETO Marepruaa?

9. B crpouTenpHOM Jienie U3BECTHO, UYTO ajiedacTp M raiieHas u3BecTh 00Jagaet
CBOMCTBOM «CXBaThIBaTbCs» MOJ JeWcTBUeM okcuaa yriepona (IV).
OObsicHUTE, B UEM CYIIHOCTb 3TOr0 mporuecca’?

10.TTouemy asist OBICTPOTO BBICHIXAHMS U3BECTH B MOMEIIEHHUE BHOCST JKapOBHU
C pacKaJ€HHBIMHU YTIISIMU?

11.Tlouemy pacTBOp MEIHOTO KYyMopoca, MPUMEHSEMbIH NIl 00pabOTKU CTEH
nepea MoOeKoM, HeIb3s XPAaHUTh B KEJIE3HOM WM OIMHKOBAHHOM Bejpe?
OTBeT NOJATBEPIUTE COOTBETCTBYIOIIUMH YPABHEHUSAMU PEAKIIUA.

12.Ka3enHOBBIN KJIEH B TMOPOIIKE, MOCTYIAIOIIUNA B TOPrOBYIO CETh, KPOME
OpPraHUYECKOTO BEIIECTBA Ka3€MHA COJEPKUT TUIPOKCU] KabIUs, KapOOHAT
Hatpus, cyibdar menu (II) u dropun watpus. Hanummre mnonHbie u
COKpAIllEeHHbIE MOHHBIC YPABHEHUSI PEaKIUi, KOTOPbIE MPOUCXOMSIT MEKITY
BXOJSIIUMU B KJIe MUHEpaJIbHBIMU BEIIECTBAMH MPHU PACTBOPEHUU €ro B
BOJIE.

13.Kakue cnocoObl 3alIUThI OT PrKaBICHUS MPUMEHSIOT JIJI1 BOJOIPOBOJIHBIX U
KaHAJIM3aIMOHHBIX TPYO, OTOMUTENBHBIX PAIUATOPOB?

14.In1  npuaaHus AHTUKOPPO3UIHBIX CBOWMCTB  CETYATO-ATFOMHUHUEBBIM
METaJUIMYECKUM KOHCTPYKIIUSIM K BSDKYIIMM MaTepuayiaMm no0aBisior 1-2%
pacTBOp kapboHarta kanus (mortama). [Ipy momomy Kakux peakiuii MOKHO
ONPENENUTh MPUCYTCTBUE ITOM COJIM B BSIKYIIIEM MaTepuaie?

15.B kakux 1uUCTepHAX MOXHO TE€PEBO3UTh A30THYIO KHUCIOTYy U
KOHIEHTPUPOBAHHYIO CEpHYIO? OTBET MOATBEPAUTE YPABHEHUSIMU PEAKLIUM.

16.13 yKkCyCHO#M KHCIOTHI M M30aMHUJIOBOTO CIIUPTA TOIYYArOT CIIOKHBINA ddup,
obnanaromuii 3amaxoMm rpymi. CocTaBbT€ ypaBHEHHUE TMOJYYEHHUS D3TOrO
a¢dupa U NpeyIoKUTE €ro MPaAaKTUUECKOE UCIIOIH30BaAHUE.

17.1louemy pacTuTedbHBIE Macia TJABHBIM 00pa3oM HCHONb3YIOTCA s
MPUTOTOBJICHHS XOJIOHBIX 3aKyCOK (CajlaTOB, BUHEIPETOB, OBOILIIHON UKPHI)?

~



18. 151 oGxapuBaHusi PeIObI TPUMEHSIOT TOJICOJTHEYHOE MIIH OJIMBKOBOE MAacIo.
[Touemy mJig 3TOM LETU HE UCTIOIB3YIOT TBEPBIE )KUBOTHBIE KUPbI?

19.TTpyurHa MPOTOPKIOCTH CIMBOYHOTO Macia - MOSBIIEHWE B HEM CBOOOJTHOU
MacliHOM M JAPYrUX HU3KOMOJICKYJISPHBIX KUCIOT. Jlig ycTpaHeHus
MPOTOPKJIOCTH MAcCiO MPOMBIBAIOT PACTBOPOM MUTHEBOM cOjnbl. COCTaBbTE
ypaBHEHHE NPOUCXOJAIIEH MPU STOM pEAKIUU U OOBSICHUTE MPUUHHY
yCTpaHEHHUs TOPHKOT0 BKYyCa.

20.Kak J1oka3aTh, 4YTO B COCTaBe€ PACTUTEIBHOTO Macja CoJepkKaTcs
HeIpeiesIbHbIE KUCTOThI?

21.11pn HeOMaronpusTHBIX YCIOBUAX XPAHEHUS )KUPOB U HAJTUYUHU B HUX XOTS
OBl CJIEI0B BOJIbI, B JKUPAX MPOUCXOAST IITyOOKHEe U3MEHEHHUS, B TOM YHUCJIE U
ruaponus. [louemy npu ruaposn3e sKupa MOBBIINIAETCS €r0 KUCIOTHOCTH?

22.1lpu Bapke kucenedl u3 (PPYKTOB TMPOUCXOIUT KHCIOTHBIM THUIPOIU3
KkpaxMainia. CocTaBbT€ ypaBHEHHUE 3TOU PEaKIUU.

23.Caxap - mpeKpacHO€ CPEICTBO i OBICTPOTO BOCCTAHOBJICHHUS CHI Y3Ke
yepe3 moJjiyaca mociie nmpuéMa B MHILY HAYMHAETCS MOCTYIUIEHHE B KPOBb
MPOAYKTOB Tujponu3a caxapa. Jlaiite Xumuueckoe Ha3BaHHME caxapa.
CocTaBbTe ypaBHEHHUE TUIPOJIU3A U HA30BUTE MPOAYKTHI PEAKLIUU.

24.B npou3BOJACTBE MHBA U CIUPTA, a TAKXKe B XJIEOOMEUYEHUH MCIOJIb3YyEeTCs
ocoboe cBoiicTBO yraeBoaoB. Kakoe 31o cBoiictBo? CocTaBbTe ypaBHEHUE
MIPOUCXOASAIIEN PEAKLIUY.

25.ConeHre OTypIOB W KBallleHHWE KamlmyCThl HEBO3MOXKHO 0€3 3TOro BHA
Opoxkenusi. HazoBute ero, coctaBbTe€ ypaBHEHHE MPOUCXOISIICH peakiuu.
JlaliTe Ha3BaHKWE IPOAYKTAM PEaKIUU.

26.1Touemy BapeHbe cralie caxapa, XOTs U BapuTcs Ha caxape?

27.TTouemy MPOUCXOIUT MOTHATHEC TECTA TIPH TOOABICHHUH IPOXIKEH?

28.]lns1 dWero mpu pecTaBpaluu CTapblX KapTUH TPUMEHSETCS TMEPEKUChH
Bojioponaa?

29.Ha xakux CBOWCTBaX JKHPOB OCHOBAHO IIPOM3BOJACTBO MaiioHE3a U
MaprapuHa? CoCcTaBbTE ypaBHEHHUE MPOUCXOIAIICH PEAKIINH.

30.B "ueM cocTOMT HEAOCTATOK KapOMIHOTO Croco0a MOTydYeHHs areTuiieHa?
CoctaBpTe  ypaBHEHHMS  IPOUCXOJAIIMX  PEAKIUH  MPOMBIIIJIEHHOTO
MOJIYYCHHUS alleTHJICHA U3 U3BECTHAKA, YISl H BOJIBI.

2. DKOJIOI'usl U CEJbCKOE XO35HUCTBO
1. Botuucnenusn no xumuueckum gopmynam

1. Yro 3arps3HseT BO3AyX Oonbiie: 1 TrpamMM Ccaxu WIM OJAWH T'pamMM
yriiekucioro raza? OTBeT MOATBEPAUTE pacuETaMu.

2. Taxue Buabl peiO, Kak Gopesib U XapuycC, OUCHb YYBCTBUTEIIbHBI K UYHCTOTE
Bosibl. Eciiu B 1 11 ipupoiHON BOJABI COACPKUTCA BCETO 3-10% momb cepHOM
KHUCJIOTHI (KOTOpasi MOKET IMOMAacTh B PEKU C MPOMBIILICHHBIMU CTOKAMHU WJIH
32 CYET KUCIOTHBIX JIOXKICH), TO MaJIbKH 3THX PBIO morudaror. Berauciaure
Maccy CepHOM KHCIOTBI B | 1 BOJBI, KOTOpas WIPEICTaBIseT CcOOOM
CMEPTENBbHYIO JT03Y I MaJbKOB (popenn u xapuyca.



3. ns MOaKOpMKM KOMHATHBIX pPAacTeHHM mpumeHsercs 2%-HbIil pacTBOp
HaTpueBOW cenuTpbl. CKONBKO TpaMM YI0OpeHUs HYXKHO B3STh IS
MPUTOTOBJICHUS OJTHOTO BeJipa pacTBopa Maccou 10 kr.

4, Jlns obe33apakrBaHHUs BOJIBI B Hee NOOABJSAIOT XJOp M3 pacuera 2 T Ha |
mutp. KakoBa macca xiyiopa, HEOOXOIMMOIO sl XJOPUPOBAHMS BOIbBI
o0beMoM 200 11, 4TOOBI ATO HE BBI3BAJIO OTPABIICHUA?

5. [ns pocrta 3eneHO Macchl pacCTEHUM UCTIONIB3YIOT cenuTphl. Onpeaenure, B
KaKOM M3 NEPEUUCICHHBIX yA00peHHi mMaccoBas 10js a30Ta HauOoibIIas:
NHsNO3, KNO3, NaNO:s.

6. UToOBl MPUTOTOBUTH OOPJOCCKYIO cMech (Ipernapar mpoTHB (GUTOPTOPHI —
rpuOKOBOrO 3a00JI€BaHUS OTOPOAHBIX PACTEHHIl), MCIOIB3YIOT MEIHbIN
kynopoc CuSQOs - 5H20. Paccuuraiite ynciao aToMOB KHCIOPOa U BOAOPOA,
KOTOpBIE cojiepxatcs B 350 r 3TOro BeliecTna.

7. HepeBbs s o0e33apakMBaHUs OMPBICKUBAIOT PACTBOPOM Cyib(hara Menu
(II). BpluncnuTe KOHUEHTPALMIO MOJIYYEHHOTO PacTBOpa, €CIU ISl €ro
MIPUTOTOBIICHUS B3I 15 KT cosn v 285 11 BOJBI.

8. Hns 00pbObI co CBEKJIOBUYHBIM JIOJITOHOCUKOM MPOBOJISIT

OIPBICKMBAHUE BCX0/10B 4%-HbIM pacTBOPOM XJopuaa Oapus.
CkonbKO MoTpedyeTcs 3TOro BelllecTBa JJig MPUroToBieHus 70 Kr JaHHOTO
pactBopa?

9. Ins OGopbOBI C MYYHHCTOM pOCOW KpbDKOBHUKA NpUMEHSIOT 0,8%-HbIii
pactBop coabl. OmpenenuTe Maccy COAbl M BOJIbI, HEOOXOIUMYIO st
MpUroToBiieHUs 60 KT TaKOTO pacTBOpa.

10.ITpn momajmanuu B BoAYy HE(PTh MOKpPHIBaeT €€ TOHYAWIIEW MIEHKOW, YTO
BbI3bIBa€T THOETh MHOTUX MOPCKHUX OpraHu3MoB. Jlomyctumasi HoOpMma
3arps3HeHust Bogbl Hedrenmpoxykramu — 0,005 mr/m. Paccuumraiite, xakoi
00BEM BOJIBI 3arps3HAETCS €XKETOIHO, €CIIM B OKEaH MonaaaeTt 2,5 MIIH. TOHH
He(TENPOIYKTOB.

1. Botuucnenus no xumuuecKum ypasHeHusIM ¢ UCHOIb308AHUEM MACCHL,
Koluuecmea eeujecmeda, 00véma

1. HaxomyieHue yriekuciaoro rasa B atMocepe CTaHOBHUTCSI OMACHBIM, TaK KaK
npuBOIUT K mapHukoBomy »sddekry. Kakoit odvem CO: nomamaer B
atMochepy npu cxxuranuu 100 r moaudTUieHa (3to coorerctByer 100 mmT.
UCIIOJIb30BaHHBIX MAKETOB)?

2. B TpOMBINIJIEHHOCTH OJHUM W3 MCTOYHHKOB ISl TIOJYYEHHUS CEpHOMU
KUCJIOTHI sIBJsieTCsl MuHepas nupuT. [lpu ero o6xkure HaOmromaeTcs
HamOOoJIbIIIEE KOJMYECTBO BPEAHBIX BHIOPOCOB B aTmocdepy. Omnpenenute
ooveM SOz, nonyuaromuiics npu oOxure 500 r mmpura (4FeS2+11
0,—8S02 +2Fe 203).

3. Ilo TexHuke 0€30MACHOCTH 3aIPEIIAeTCS BHUIMBATh B KAHAIHM3AIUIO KUIKNEC
OTXOJbl XMMHUYECKOW Jsaboparopuu. OTXO0HbI, COAEPKAIIUE COISTHYIO
KHCJIOTY HEOOXOJMMO HEeUTpanu3oBaTh wienodbto. Onpenenure maccy



NaOH, kortopas moTpedyercs 1 HEUTpaIM3alui OTXO0/I0B, COJIEPKAITUX 5
mois HCI.

4. TlorpebHOCTh TIOYB B (pocope M1 BhIpalMBaHUSI 3€PHOBBIX COCTABIISET B
OOJIBIIMHCTBE pailoHOB okoyio 50 Kr/ra B mepecuyere Ha okcua Gocdopa(V).
Paccuuraiite maccel pocdara kanpuus u pactBopa (GochopHOl KUCIOTHI C
MaccoBor gnonerd 50% miis MOoaydeHUs COOTBETCTBYIOIIETO KOJIMYECTBA
nBoiHoro cymnepdocdara (nurunpodocdara KaabIys).

5. Kak wu3BecTHO yrapHelii ra3 sBIsSETCS OJHOM W3 MPUYUH OTPABJICHUS
yenoBeka. OH SBJISIETCS OMACHBIM 3arpsi3HUTENIEM aTMOC(epbl, TaKkKe 3TO
], KOTOPBII 00pa3yeTcsi P HETIOJIHOM CTOpaHUM yIuisl B ieun. Onpeaenure
00BEM yrapHOTO ras3a, KOTOPBIH MOJTYYUTCS IPU CTOpaHuu 12 r yris.

6. B remuiax craBaT 60YKH ¢ HaBO30M, pa30aBlieHHBIM Bo10M. [Ipu Opokenuu
€ro BBIACISETCA YIIEKUCHbIA Ta3 3a CYET pa3JIOKEHUS MOYEBHUHBI:
(NH2)2CO+H20—2NH3+CO>. TloBeimenne CO2 B BO3IyXe aKTHBU3HUPYET
npoiiecc (OTOCHHTE3a, UYTO TMPUBOAUT K TMOBBIINICHHIO YPOXKAWHOCTH.
CKOJIbKO JUTPOB YTJEKUCIOTO Ta3a BBIACIUTCS TPU Pa3loXKEHUU 3 T
MOYEBUHBI.

7. JInd TOHWMXEHUSI KUCIOTHOCTH IOYB B HEE BHOCAT TallleHYI0 HU3BECTb.
CKOJIbKO TpaMM TallleHOW MU3BECTH MOIYUYUTCS Mpu J00aBlIeHUH BOABI K 168
I HETallIEHOW U3BECTH.

8. B mpomecce ¢GoTocuHTE3a 3€i€HBbIE PACTCHUsI HAIICH IUIAHETHI €XKEr0JHO
nornomarT 200 miapa. T yriaekucioro raza. Kakas macca kuciopoja
BBIJICNIAECTCS B aTMOC(epy mpu 3Tom?

9. DTuneH  sBASETCS TPUPOJHBIM  CTHUMYJSITOPOM — CO3PEBAaHUS  TUIOJOB.
PaccuuTaiiTe, CKOJIBKO TpamMM HaJI0 B3STh OSTUJIOBOTO CHUPTA, YTOOBI
MOJIY9IUTh 2,24 71 3TUieHa HEe0OXOAMMOTO JJIsl CO3PEBaHMS TOMATOB.

10.B nacrosiee BpeMss MypaBbUHYIO KHCIIOTY MOJIY4YaloT W3 MPUPOTHOTO Tas3a
MyTEM KaTAJIMTUYECKOTO OKHUCJIEHHUS, COJEp Kalllerocsi B HEM MeTaHa.
Brruncnure 00beM NpUpOIHOTO Ta3a (H. y.), HEOOXOAUMOTO JJIs MOTYYCHHS
MypaBbUHOM KHUCIOTHI Maccod 69 r, ecinu oObeMHasl JOJisi METaHa B HEM
paBHa 0,95.

II1. Boiuucnenue maccoeoii (00vemnoit) 001u 661x00a nNPOOYKma peaKyuu 6
% om meopemuuecku 603M0HCHO20

1. B pesynbTaTe cropaHusi cepocojep Kaillux BelIecTB 00pa3oBanoch 448 1
(n.y.) okcuma cepwl (IV). Onpenenure mMaccy CEpHOW KHUCIOTBI, KOTOpas
MOXET MOJYYUTHCS U BBIMACTh B BUIE KUCIOTHOTO JIOXKIS, €CIIU €€ BBIXOJ]
coctaBisieT 70% OT TEOPETUYECKH BO3MOMXKHOTO.

2. Ha merannyprudeckux 3aBojiax Jyuisi BOCCTAHOBJICHHS] METANIOB UCTOIb3YIOT
KOKC, TP TOPEHUU KOTOPOTO 00pa3zyercs YIJIEKUCIIbIA Ta3, 3arpsA3HsOIui
atMocdepy. Halimute momro BbIXOJa YTIEKUCIOTO Ta3a, €Clid MPU CrOpaHuU
72 1 xokca 6bu10 TIONTydeHo 123,2 1 COo.

3. B Hacrosmee Bpemss OJHON M3 BaXHEHIIMX TPOOIEM MPOMBIIIICHHOTO
MOJYYCHHUS]  MHUHEPAIbHBIX  YJIOOpPEHUN  SIBISIETCS  IMOJYYEHHE  Tak



Ha3bIBAEMOI'0 «CBSI3aHHOro aszora». Ceiyac ee pemaloT MyTEM CHUHTE3a
aMMHuaka U3 a3ora u Bojaopona. Kakoit o6beM aMMmuaka (mMpu H.y.) MOXKHO
MOJIYYUTh B 3TOM IMPOLECCEe, €CIU 00BEM MUCXOIHOTO BOJIopoia paBeH 150 i,
BBIXOJI aMmMuaka cocraBmil 43%7?

4. Xiop, MCHONB3YEMbIH Mg 00€e33apakKUBaHUsl MUTHEBOM BOJBI, MOIYYarOT
anekTponn3zoM 2925 r pacmaBa xjopuzaa Harpus. OnpenennuTte BBIXOJ
xjiopa B % OT TEOPETHYECKHM BO3MOXHOTO, €CJIM B PE3yJbTAaTe pPEeaKkuu
obpazyertcs 150 r raza.

5. Ilpu o6paboTtke cepHoit kucioroi hochopura Maccoit 620 Kr ObUT OTYUYEH
cynepdocdar maccoit 910 kr, HEOOXOIUMBIHN JIJIs1 BhIpAIIMBaHUS KapTodes.
Omnpenenute MacCcoOBYIO OO Bbixoga cymnepdocdara B % 1Mo OTHOUIEHUIO K
TEOPETUYECKOMY.

6. [ns mapamuBaHUs 3€J€HONW MAcCChl pacCTeHUH HEOOXOJAMMO BHECTU B IOYBY
300 r HUTpaTa aMMOHUS, KOTOPBIM ObUI MOJy4eH MPOIyCKAaHHEM aMMHUaKa
yepes pacTBOp, cojiepKamuii 252 T a30THOM KUCIOThI. OmpenenuTe BhIXO
HUTpaTa aMMOHHUS B % MO OTHOIIEHUIO K TEOPETUUECKOMY.

7. CKOJBKO KI' TallleHOM M3BECTH HEOOXOAMMO B3STh I 00pabOOTKU CTBOJIOB
sa0JI0Hb, €CIW TMpHU TamieHud 28 KI HETalleHOW H3BECTH BOJOUM, BBIXOJ
ruapokcuaa Kanplus coctaBui 90% oT TeopeTHnyecKu BO3MOKHOTO

8. Ilpu TepMuyeckoM pasiioKEHUM MPUPOJAHOrO Traza o0pa3oBaiach caxa
3arps3Hsmonias armocepy ropoaa. Beluumcnure Maccy caxu, KoTopas
oOpasyeTcsi TpH pas3lioKeHUH 32 Kr MeTaHa, €CIU BBIXOJ MPOAYKTa
coctaBisieT 75%.

9. PaccuuraiiTe Maccy KyKypy3HBIX 3€p€H, KOTOPBIE Ha/I0 B3STh JJI MOTYUYEHUS
cnupta maccoit 110,4 xr, ecnu Bbixox cnupta coctaBiser 80%. MaccoBas
JI0JIs Kpaxmaia B KyKypy3HbIX 3epHax coctapiseT 70%.

10.13 kaprtodens, BbIpameHHOTO Ha TOJsAX TapaHOBCKoro paioHa, OBLIO
nonyueHo 178,2 kr kpaxmana. Paccuuraiite Maccy TIJIIOKO3bI, KOTOPYIO
MOXHO CHHTE3MpPOBATh M3 ITOM MAcChl Kpaxmalia, €ClIu BBbIXOJl MPOayKTa
peakuuu paBeH 50%.

1V. Bviuucnenue maccol (00véma) npooykma peakyuu no u36eCHHoOMy
UCXO0OHOMY geuyecmaey, eciu OaHbl npuUMecu

1. Tlpu cxuranmm 20 T MUHKOBOM OoOMaHKH (Cylb(uaa MUHKA), cCoAepKaIei
3% Heropro4ux mpuMecei, 00pa3zoBaiCs 3arps3HAIONIMN aTMochepy Tropojia
CEepHUCTHIN Ta3. Onpeaenute 00beM BBIICIUBIIETOCS rasa.

2. B cTouHBIX BOJaX XMMHUKO-(papMaIieBTHIeCKOro KoMOrMHaTa OblT 00OHAPYKEH
xyopun pryta HgClz, maccoit 697 r, conepxanuit 22% npumeceid. s ero
OYMCTKH B Ka4yeCTBE 0CaJUTeIIs MCII0JIb30BAJIU CyJIb(ug
HaTpusl. Onpenennute MacCy BBINIABIIETO OCAJIKA.

3. CepoBogopoa - STOBUTHINA T'a3, BHI3BIBAIOIINM TOJIOBOKPYKEHUE, TOITHOTY U
pPBOTY, a MPU BIBIXaHWH B OOJIBIIOM KOJMYECTBE - MOPAKEHUE MBIIIIIHI
cepAla u CyAopOory, BILUIOTh A0 CMEPTENbHOTO ucxoaa. CKOIbKO rpaMM Cephl



MOXHO TIOJYy4YUTh IpU Cxuranuu 60 T cepoBoaopoAa, COAEPKAIIETO
10% mnpumeceit?

4. B mpupoje MOCTOSHHO MPOUCXOJHUT KPYTOBOPOT OMOTCHHBIX AJIIEMEHTOB H
BEILECTB: Yyriepoaa, BoAOpoAa, Kuciaopoaa, ¢ocdopa, azora u nap. Kakoi
o0beM BOABI (H.y.) MOJYYUTCSA, €CJIM B PEAKIHH Y4YaCTBYET BOJIOPOJ
obbeMoM 5,6 11, conepxkamuii 5% mnpumeceit?

5. Ilon Momonaple TIIOAOBBIE JEpPeBbs HEOOXOAUMO BHOCHUTH AMMOHHUIHYIO
cenutpy. Onpenenure Maccy cyiabdara aMMOHUS, €CIIH JUIsSl PEAKIMK  B3sJIU
50 1 ammmaka, cogepxkamero 5% MnpumMecei.

6. CxoabKo KUJIOTPaMM U3BECTHSKA, COJIepKaIIEro 15%
npuMmecei, nmoTpeOyeTcs I HeUTpaau3aluu KUCIOTHOCTH TMOYBBI, €CIIU B
pe3ysbTaTe ero pas3iokKeHus B mouBe oopasyercs 112 Kr okcua Kanbuus?

7. s ocBOOOXKIEHUSI 3€PHOXPAHWIHIN OT BpEAUTENICH 3epHA HCIOIb3YyeTCs
cepaucThiii ra3. CKONbKO mOTpedyeTcs Ckeub cepbl, coaepxarieit 3%
npuMecei, 9ToObI OTYIUTh 44,8 71 CEpHUCTOTO Ta3a.

8. B crparochepe na BbIcOTEe 20-30 KM Haxomutcs cioi o30Ha Og,
3AUINAONUMNA  3eMJII0  OT MOIIHOTO  yibTPadUOIECTOBOTO M3IyUYCHHS
Connua. Ecnu 0661 He "030HOBBIN 3KpaH" aTMocdepbl, TO POTOHBI OONBIION
DHEPIUU JOCTUIVIM Obl MOBEPXHOCTH 3e€MJIM M YHUUYTOXWIM Ha HEH Bce
#uBoe. CKOJIBKO TrpaMM aTOMapHOro Kuciopoaa oOpasyercss Mpu
paznoxkenun 200 r o30Ha, cogepxamero 2% npumecei.

9. OmHMM W3 HMCTOYHUKOB 3arpsi3HEHUS aTMOC(EPHOr0 BO3AyXa SIBISIOTCA
MPOIYKTHI, OOpa3yroIIMecss NpH CTOpaHUM MPUPOJHOTO Taza. CKOJIBKO
M3 KHCII0pOoa MoTpeOyeTcs Ul CKUraHus | Kr IpUpOAHOro rasa (MeTaHa),
coaepskariero 25% npumMmecei.

10.B naGopaTopHBIX CIHUPTOBKAX OJTHIOBBIM CIHPT CropacT C BBIACICHHUEM
CO2 u H20. Bpruuciaure 00beM YTIEKUCIOrO ra3a, KOTOPbIA HAaKOMWICS B
XUMUYECKOM KaOWHETe TpU TOPEHWH 15 CHOUPTOBOK, €CIM B KaXIOH
coaepxutcs o 10 r cniupra, coaepsxkamiero 10% npumeceit?

V. Bb1600 moneKynapuoi gpopmynsl eeuiecmea

1. ArpoXMMUYEeCKHI aHaau3 MOYBBI MOKAa3aJ, YTO MOJ[ 3€PHOBBIC KYJIbTYPbI
repe]1 MoOCEBOM HEOOXO0AMMO BHOCHUTH BEIIECTBO, cojaepikaiiee 38,6% kanus,
13,9% azota, 47,5% xucnopoaa. Omnpeaenutre XUMHYECKYIO (QOpMyITy
BellecTBa. HazoBute 310 yaoopeHue.

2. HauOounpiyto OIMAcCHOCTh [IJIi YEJIOBEKAa TIPU TMOXKape MpeACTaBIseT
BBIJICJICHUE ra3a, CMepTeIbHas 103a KOTOporo B Bozayxe cocrasisieT 0,2%.
Onpenenute GopMyiay 3TOr0 rasa, €ciii MacCOBBIE JIOJIM DJIEMEHTOB B €r0
MOJIEKYJIE COCTABIISIOT: yraepoja - 42,86%, kucinopona - 57,14%.

3. Hakxomnenune sToro rasa B armocdepe CTAaHOBUTCA OMACHBIM, TaK Kak
MPUBOJNT K BHIMAJACHUIO KUCIOTHBIX NOXaen. Onpenenure GopMyiy 3TOTO
ra3a, €ciii MacCOBBI€ JIOJIM 3JIEMEHTOB B €r0 MOJIEKYJIE COCTABJISIOT: CEPBI -
50%, xkucmopona - 50%.



JInst yMEHBbIIEHUSI KHUCIOTHOCTH IMOJ30JUCTBIX IOYB BHOCAT BEIIECTBO,
conepxkaiee 40% kanbius, 12% yranepona, 48% kucnopoaa. Onpexnenure
XUMHUYECKYI0 (hOPMYITy TaHHOTO BEIIECTBA U HA30BUTE €TO.

[Ipy oOuuCTKE CTOYHBIX BOJ, COJEpKAIMX OPraHUYECKHE BEIECTBA,
METOJIOM OpOKEHMsI BBLACIHWICS Ta3 C IJIOTHOCTBIO Mo kuciopoxy 0,5 u
cogepxkamuii  75% yruepona, 25% Bomopoga M MCIIOJIB3YEMBIM Ha
BOJOOUYHUCTUTENBHBIX CTAHLMAX Kak roproyee. Uto 3710 3a ra3? YKaxure ero
dbopmyiy.

YcranoBute GopMyity BeliecTBa, KOTOPOE MOMOTAeT HACEKOMBIM HaXOJUTh
TEIJIOKPOBHBIX JKUBOTHBIX, €CJIM MAacCOBbI€ JOJU DJJIEMEHTOB B HEW
cocTaBysitOT: yriaepoaa — 40,00%, Bogopona — 6,67%, kucnopoaa — 53,33%.
B Moekyse 3Toil KUCIOTHI TpU aToma yriaepoa.

KitokBa u OpyCHHKA MOTYT JUIMTELHOE BPEMsI XpPAHHUTHCS B CBEKEM BHJIC
6e3 caxapa. OToMy CIIOCOOCTBYET HaTU4KE B HUX MPEKPACHOTO KOHCEPBAHTA.
YcTaHoBUTE MOJEKYISpHYIO (OPMYJTy OSTOTO BEIIECTBA, €CIIM MAacCOBBIE
JOJIH 3JIEMEHTOB B HEM COCTaBIIIOT: yriiepoaa — 68,85%, Bogopoaa — 4,92%,
kuciopoaa — 26,23%. OTHocuTenbHas INIOTHOCTh MO BOJIOPOY paBHA 61.

B cnese nenbduHa comepkaTcs caxapucThle BENIECTBA. YTJIEBOJHO-
OenKoBbIe CIIE3BI CiIyX)aT cma3kou. JlenbuHbl TUIauyT, YTOOBI Jyullne
BUJIETh M ObICTpee IUIaBaTh. YCTAaHOBUTE MOJEKYJSIpHYIO (QopMyy
BEILIECTBA, KOTOpOoe MNpuaaétT AeibOUHBUM Cclie3aM CIIaJKUA BKYC, €CIlu
MacCOBBI€ JIOJU AJIIEMEHTOB B Hel cocTaBisitoT: yriepoaa — 40,0%, Bogopona
—6,6%, kucnopona — 53,4%, a OTHOCUTENIbHAS MOJEKYJISIpHAs Macca paBHA
180.

W3 BbIIeneHUN KOXKHBIX JKelle3 SJOBUTHIX ka0  I0KHOA(hPHUKAHIIBI
TOTOBAT SMbI JJIA CTped. B coctaB 3TUx S70B BXOIUT OydoTanvH -
UCKJIFOYUTEIBHO TOKCHUYHOE OpraHnyYecKoe COE/IMHEHUE.
YcTaHOBUTE MONEKYJISPHYIO (OPMYITy 3TOTO BEMIECTBA, €CITU MAacCOBBIC
JIOJIY DJIEMEHTOB B €r0 MOJIEKYJIE COCTaBJIAIOT: yriiepoaa - 69,23%, Bogopoaa
- 7,69%, xucnopoaa — 23,08%. OTHOcUTENIbHAS IJIOTHOCTh MO KUCIOPOILY
paBHa 13.

10.B COBPCMCHHOM  TCINNIMYHOM XO35IMCTBE HUCIIOJIB3YCTCA Tas, KOTOpBIﬁ

CIIOCOOCTBYET OBICTPOMY CO3PEBaHHIO OBOIICH W (pyKTOB. BEIBemuTe
dbopmyiTy 3TOTO Tas3a, 3Has, YTO MAacCOBas JIOJIS YIJIEpojJa B HEM COCTaBJISACT
85,7%, Bogopona 14,3%, oTHOCHUTENbHAS TUIOTHOCTH 10 a30Ty paBHa 1.

VI. 3a0anusa u ynpasxicnenus

B HekoTopbIX KOJOIax BOJA XOJIOAHAS U Mpo3payHasi, HO HENpUATHAs Ha
BKyC. Eciu OTKpBITBHII coCy]l ¢ 3TOM BOJOM OCTaBUTH B TEIJIOM MECTE Ha
BO3/yXe, To uepe3 10 MUHYT B Hell mosBIIsieTCs Oeast MyTh U IIy3bIPbKHU Ia3a.
Emé yepe3 10 MUHYT MyTh CTaHET KOPUYHEBATOM M 3aTEM HAYHET BHINAJATh
ocanok. [locie 3Toro BKyc BOAbI yaIy4dIaercs.

« Uro pacTBOpPEHO B ONMMCAHHOW BOJIE?



« Kakne IMPOLCCChI IIPOTCKAIOT IIOCJIC U3BJICUCHUS BOJALI U3 KOJIOI[I_[a?

o Kakumu peakiusMu MOXHO NOATBEPIAUTH Ballld NPEANOJIONKEHUS O
cOCTaBe BOJBI?

2. Uto 03HauaeT BHIPAKEHHUE «KUCIOTHBIE N0k am»? Kakue raspl cnocoOCTBYIOT
BO3HUKHOBEHUIO «KUCJIOTHBIX JOXKICH»?

3. U3BecTHO, UTO KOHCEpPBHBIE OAaHKHU W3 JY>KEHOW KECTH (CTaJId, MOKPHITOU
TOHKUM CJIOEM OJIOBa) MOTYT JIe)KaTb Ha MECTE€ MUKHHKOB M IMOXOJHBIX
CTOSTHOK JnecsaTuieTusiMu. OgHAKO Te ke OaHKM, MPOKAJCHHBIE B KOCTpE
MOCJIE UX UCIOJB30BaHMS, IPEBPAILAIOTCS B MOPOIIOK PKABUMHBI B TEUEHUE
OJITHOTO-/IBYX JIET.

o Ilouemy my>xeHas )KeCTh HE pKaBeeT?
o Ilouemy npokaneHHbIe OAaHKH OBICTPO P>KABEIOT?

e Uro HyXHO Jgemarb C  HWCHOJIB30BAaHHOM TapoM B  IMOXOJAE
nocie ynorpedseHus e€ coaepKUmMoro?

4. Tlocne OKOHYAHUS TPAKTUYECKON pabOTHI MO XMMHUM Balll COCEJ BBLIWI
pacTBOpBI KHUCJIOT W IIeno4Yeld B pakoBHHY. Kak BbI MOCTYNUTE B 3TOM
cinyvae?

Brl pa3ownm moma pryTHBIN TepMoMeTp. Kak BbI mocTynuTe B 3TOM ciydae?

6. Ber — gupekTop (aOpuku pe3MHOBBIX WTPYIICK. BaM mpemToXuin HOBYIO
KpacKy, COAEpKaIlyt0 KaAMui 1 0oJiee JEHIEBYIO U SIPKYIO, YEM Ta, KOTOpast
umeetcs Ha (abpuke. B pesynbrare e€ ncrnosib3oBaHusi Gadpuka MOTyIUT
Oonpiryro TpuoObBUIb. Kak BBl MOCTyNUTE, €CIM 3HAeTE€ O TOKCUYHOCTH
KaJIMUSL.

7. Bypplif CTemIOMMICS JABIM — <JIUCHM XBOCT», YacTO BBIXOASIIUN U3
JIBIMOBBIX TPYO, YKa3blBaeT HAa HaJWYHE 3aBOJIa MO MPOU3BOJICTBY a30THBIX
ynobOpenuii. Kakue BemiecTBa BXOIAT B COCTaB <JIMChero xBocTa»? Kakoi
BpeJl HaHOCHUT OH MPOU3BOJICTBY, aTMOC(hepe, 3eTICHBIM HACAKICHUAM?

8. Aiimoc  CabutoBuu wumeer MmamwuHy. Ilpm  pabore  aBurarens
coaepkanue yrapHoro raza CO wu yriuekucioro raza CO2z mpeBBICHIO
YCTaHOBJIEHHYIO HOpMY B TpHu pa3a. Kakoe pelieHue JoJKeH NPUHIThL ANWI0C
CaburtoBuu?

9. Hamnume Ha TUISDKE OOJIBIIIOTO YMCIIA OTABIXAIONINX MOXKET CIIPOBOIIMPOBATH
pa3BuTHE TPpUOKOBBIX 3a0oneBaHuii. Ha camoM nmene 3Toro He MPOMCXOJIMT,
TaK KaK TMECOK CIYXKUT «HEUTpaau3aToOpoM» OOJIE3HETBOPHBIX MUKPOOOB.
[Touemy?

10.ITouemy B KBallIEHYIO KalyCTy 4acTO JOOABISIOT KIIOKBY?

11.TTouemy maxTepsl B MPExKHUE BPEMEHA, CITyCKasCh B IaXThl, Opaiu ¢ coOou
KaHapeuky?

12.ITouemy denosek, Bxojmsamuii B «CobOaupto memepy» B HMramuu, Moxer
CTOSITh B HEH JIOBOJILHO JI0JITO, a 3a0eXaBias Tyaa cobaka morudaer yepes
HECKOJIbKO MUHYT?

13.ITouemy ATOBI OOJEMUXU OCTAIOTCS MATKUMHU Ha MOPO3€e?

o1



14.TToueMy B XBOMHBIX JiecaX JIETKO ABIIIATCS?

15.TTouemy KiItOKBa ¥ OpPYCHUKA MOTYT JITUTEIIBHOE BPEMSI XPAHUTHCS B CBEKEM
BHjIc O€3 caxapa?

16.TTouemy oOpasyroTcs «Oy)aaromniiue OoroHbKM» Ha 6010Te?

17.1louemy y uenoOBEKa BO3HHMKAET OIIYIIEHHE CBEXECTH IOCIE TPO30BOrO
TOXKIS?

18.I1ouemy HepeKO KOMHATHbIE pacTeHUs (HampuMep, JUMOH), TOCAKEHHbIE B
METAJTHYECKYIO TIOCYly, PACTYT Jydllle, YeM B TJIMHSHBIX TOpIIKax?

19.T1ouemy B nepeBHSAX MHOTAA CBEXEE MICO XPAHUIIA B MOJIOYHOM CHIBOPOTKE?

20.1Touemy nepen 3aMOpO3KaMU paccaay MOJIUBAIOT?

21.TToyemy aJis mpenoOXpaHEeHUs OBOIIEH OT 3aMep3aHus B MOrped MOMEelalT
COCy/ C BOJIOM?

22.1Touemy B IMCTBEHHBIX JIeCaX MPOXJIATHO JaXKe B xKapy?

23.PacckaxuTte 0 OBITOBBIX MECTUIMIAX, KOTOPhIE BBl MPUMEHSAETE J0Ma, Ha
Jade Wiau Ha mpuycazebHoM ydacTke. KakoBwl mpaBuia uX 0€30MacHOTO
MIPUMEHECHUS !

24 Kakue BemecTBa WCIONB3YIOT MPHU TYIICHUH TIOKApOB B CIIy4asiX TOPEHHUS
He(TH U ee TPOTYKTOB?

25.C kako# 11e7bI0 BECHOM CTBOJIBI IEPEBLEB O€JISAT U3BECTKOBBIM PACTBOPOM?

26.Eciin Tensita YHOPHO CIM3BIBAIOT IMOOEIKY CO CTEH U IEePeropojioK
TEJSATHUKA, HEJOCTATOK KAaKOro dJJIEMEHTAa MUTAHUS B MX PAIlMOHE MOXKHO
MPENOIOKUTh?

27.00bsicHUTE, TIOYEMY YypOBEHb KOHIICHTPAllUU VYTJEKHCIOro Tra3a B
Tpornocdepe BIUsSeT Ha CPEIHIOI TEMIIEPATYPy 3€MHOM MOBEPXHOCTH?

28.MImeroTcsi M TPOM3BOJICTBEHHBIE MPEANPUSITHS, OKa3bIBAIOIINE BPEIHOE
BO3JICIICTBUE HAa COCTOSHHUE OKpY)KAIOUIEH Cpeibl, B Balled MECTHOCTH?
Kakue wmepsl criemyeT NpeanpuHsATh, YTOOBl OTPAaHUYUTh WX BPEIHOE
BIIMSTHHUE HAa OKPYKAIOIIYyI0 cpeay?

29.Kakoii Bpel HaHOCSAT KHCIIOTHBIC JTOXKAU B OKpyxaromen cpeae? [IpuBeaure
KOHKPETHBIE MPUMEDPHI.

30.[Touemy OauTIOHBI, B KOTOPBIX XPaHAT AaIE€THUJICH, JTOJDKHBI COCTOSTh W3
CILJIABOB, HE COJIEPIKAIIMNX MEb?

3. BAJIEOJIOI'USA 1 MEJIUIIUHA
1. Boiuucnenusn no xumuueckum gpopmynam

1. TlepBbIM KpOBE3aMEHHUTEIEM, KOTOPHIM BOCIOJIb30BAIUCH XUPYPru €euié B
1960-x rr., 661 0,85%-b1i1 BOJAHBIN pacTBOp XJopuja HaTpus. Beraucnure
KOJMYECTBO BEIllECTBA XJOpHUIA HATpUs, HEOOXOAMMOTrO HJisi MOJyYEHHS
550,6 r pacTBOpa, MmaccoBas 10151 coyik B KOTopoMm 0,85%.

2. Ilpm oxorax KUCIOTaMHU TNPUMEHSIOT 2%-HbI PacTBOP MHUTHEBOW COJIBI.
Omnpenenure Macchl BOJbI U COJIbI HEOOXOIUMBIX AJisi ipurotoBienus 500 r
JAHHOTO pacTBOpA.

3. Kocmernueckast mynpa SBIS€TCS BEJIUKOJICNIHBIM aacOpOeHT Biaru, eé
BOJIONOTJIONIAIONIAS CIIOCOOHOCTh OOECIeunBaeTCsl BXOSIIMMU B COCTaB



PUCOBBIM KpaxmajaoM, CTe€apaToM I[MHKa, OKCHJAMHU IIMHKA W THUTaHa.
Onpenenute Maccy OKCHJA ITMHKA, KOTOPBIH HEOOXOAWMO B3ATh IS
noyueHust 1 Kr my ipsl, eciii MaccoBasi 1oJist ero coctasisiet 0.01%.

4. B ceruaTtke riaza opiia cojepxanue ceneHa B 100 pasz Ooibire, dyeMm y
yenoBeka. CyTouHasi HOTpeOHOCTh OPraHU3Ma YelIOBeKa B CEJICHE B CPEIHEM
coctaBisger 50 Mmkr. Beuuciaure maccy QucTtaiiek, KOTOpble HEOOXOIUMO
CheJaTh €XKECYyTOUHO ISl TOT0, YTOOBI BOCTIOJHUTh CYTOYHYIO TOTPEOHOCTH
opranusma B cenene. B 100 r pucramek conepxurcs 0,19 MKr cenena.

5. B OonpHUIlY MOCTYNUJI MAMEHT, JJISI MOAJAEPKaHUS COCTOSHUS KOTOPOTO,
HeoOxoaumo BBectu 250 1 0,9%-HOro ¢u3MOIOrMYECKOro pacTBopa.
CKOJIbKO TpaMMOB TOBapEeHHOW COJIM HEOOXOAMMO B3ATh ISl  €ro
MIPUTOTOBJICHMUS.

6. OCHOBHBIM BHYTPHKJICTOYHBIM HMOHOM SIBJISIETCS HWOH KalWs, KOTOPBIN
y4acTByeT B pabotre cepiaia. bombie Bcero kamus COAEPKHUTCS B Kypare u
usztome. CKOJBKO TpaMM Kyparu Hajo CheCTh, YTOOBI MOJYYUTHh CYyTOUHYIO
HopMy Kanus, ecinu B 50 r kyparu coaepxkutcs 1,017 r xanus, a cyTodHas
HOpPMa COCTaBIIAET 3,5 I KaJusl.

7. IlpumeHnsemasi B MeUIIMHE MOIHAsI HACTOIKA mpecTaBisieT coooit 10%-Hblii
pactBop Homa B chupte. CKOJBKO HAaAO B3ATh HOJa M CHUPTA, YTOOBI
MPUTOTOBUTH ISl IKOJIbHOM antedku S00 r HOAHOM HACTOMKHU.

8. ns 00paboTku paH uUCHONB3YIOT 1%-HbI pacTBOp OpPUIUIMAHTOBOIO
3e51€HOro. CKOJIBKO IpaMM BEIIECTBA CIEAYET B3ATh 1Jis npurotoBieHus 100
T pacTBopa.

9. Anreka npuroroBuina 200 r 1%-Horo pactBopa kopenHa, CTUMYITHPYIOIIETO
CEpIICYHYIO JIEATEIHbHOCTh YesoBeka. CKOJIBKO TOTpeOoBanioch dapmalieBTy
B35Th KO(heWHA U JUCTHUILTUPOBAHHOU BOJIBI.

10.Conepxanne Oenka B OpraHU3ME 4ejaoBeKa cocTaBisgeT 17% OT mMacchl ero
tena. Azota B Oenke coxmepxkutcs 16%. Onpemenute Maccy aszoTa B
opraHu3Me 4ejoBeKa, Macca KoToporo paBHa 70 Kr.

II. Bviuucnenus no Xxumuueckum YPABHEHUAM C UCNO/Ib306AHUEM MACCH,
Koiiuuecmea eeuiecmea, 00véma

1. PacTBOp XJIOpHAA KAJbIHUS MPUMEHsIETCS B MeHIIHHE B KaUecTBe
KPOBOOCTAHABJIMBAIOIIET0 cpeacTBa. Onpeneure Maccy KAaTHOHOB
KaJIbIIUsl, MOCTYNAIOINX B OPraHu3M NPHU NpueMe BHYTPb CTOJIOBO
J0xku (15 ma),
pactBopa coaepxamero B 100 ma Sr CaCl: » 6H0.

2. Tlepexuch Bomopoda — OTIAWYHBIN aHTUCENTHK. st 0OpabOTKM paH B3sUIH
0,34 r mnepokcupa Bomopoaa. CKOIBKO J1 KHUCIOPOAA BBIACIUTCS MpHU
Pa3JIoKEHUU JTAHHOTO BeIecTBa?

3. HamaTelpHbIl CIIUPT BBHIBOJUT OOJBHOTO U3 COCTOSIHUSI 00MOpoka. CKOJIBKO
I' HaIIaTBIPHOTO COUPTa HYXHO B3ATh, €CIM TPU €ro Pa3jI0KCHUU
BeIIETMIIOCH 1,12 11 amMuaka?



4. Jlns OYMILEHUs KeITyJOYHO-KHILIEYHOIO TpakTa OT MPOAYKTOB OpOXKEHUS M
JAPYIUX OIACHBIX BEILECTB IPUMEHSIOT aKTHUBUPOBAHHBIA yrojib. CKOJIBKO
J YTJIEKUCIIOTO T'a3a MOJIYYUTCS IPU CropaHuu 24 r yriis?

5. CKOJIbKO TJUIIepUHA MOMaj0 B OPraHuM3M IIKOJbHUKA, €Clii OH ched 80 T
MOpokeHOoro 15%-Hoi xupHOCcTH. Peaknusa pacnaga kupa B OpraHu3Me
uzer 1o ypapHeHuto: CisHz606 + 3H20 — CsHgOs + 3 C4HsOo.

6. CKoJIbKO TpaMM MeJia, B KOTOpOM ObLIO 45% TIIFOKO3BI, ChENl MEJIBE/Ib, CCIIH
KJIIETKM ero opranusma noiayuywin 200 © BOAbl, a pEeakUuiO MPEBPALLCHUS
[JIFOKO3BI B €T0 OPraHU3M€E MOKHO MPEIACTABUTh B BUJIE YPABHEHUS:

CeH1206 + 602 — 6CO2 + 6 H20.

7. Jlnga coOnto/ieHusl TUTUEHBI UCTOJB3YIOT MBIJIO, OCHOBHBIM KOMITIOHEHTOM
KOTOPOTO sIBJIIETCs cTeapaT HaTpus. CKOJIbKO HOHOB HaTpus oOpasyeTcs pu
nuccouunanuun 3,06 T creapara?

8. JKupbl coCTaBiSAIOT CYIIECTBEHHYIO YacTh Hamled numu. Kakue coenqunenus
M B KAKOM KOJIMYECTBE OOpa3yloTcsi Npu HarpeBaHuu 89 T xupa
(TpucTeapara) ¢ BoJ1oi?

9. AMHHOKHUCJIOTY TJIMIIMH TPUMEHSIOT B KadeCcTBE JIEKApCTBa, KOTOPOE
OKa3bIBaeT YCIOKAWBaWIIEe M CcIadoe aHTUJICTIPECCUBHOE JICHCTBUE.
Onpenenute Maccy IUIENTHA, O0Pa30BaHHOTO U3 7,5 T TIIUITMHA.

10.B mMeauirHe STHIOBBIN CIIHPT — Ba)KHEHIIES NE3MHPUIIUPYIONIEE CPEICTBO.
Kaxkast macca stanona o0pasyercs npu rujgparanuu 33,6 i (H.y.) sTuneHa’?

II1. Boiyucnenue maccel (00véma) npodykma peaxkyuu, eciu 00HO U3
peazupyrouux eeuyecme 0ano 6 uzdvimee

1. Y3 3TOr0 *KXKM3HEHHO BaXXHOTO AJIEMEHTA MOCTPOCHBI BCE OCHOBHBIC YaCTH
KJIETOK Halllero opraHu3ma. BoJHBIN pacTBOP €ro COEAUHEHUS C BOAOPOIOM
UCIIOJB3YIOT B MEIMIIMHE, XOTSI JJIMTENbHOE BJBIXaHUE MOXKET BBI3BATH
oTpaBieHue. CKOJIbKO JUTPOB aMMHaKa MOJIYyUYUTCS OpHu peakuuu 5,6 J1 a30Ta
u 11,2 n Bogopona?

2. Tlpu KUCIOTHBIX OKOTax MPUMEHSIOT PACTBOP MUTHEBOU cojbl. Onpenenure
CyMMYy MacC BCEX TMPOJAYKTOB, KOTOpbIE OOpa3yrTCs TMpU CIUBAHHUH
pPacTBOPOB, coAepKalux 3,65 I CONSIHONU KUCIOTHI U 16,8 T MUTHEBOM COMBI.

3. CepoBoaopoaHbie BaHHEI o0agaroT J1e4eOHBIMU CBOMCTBaMH,
HCTIOJIB3YIOTCA MPH JIeUeHUU peBMatusma. CKOJBKO JIMTPOB CEPOBOJIOPOAA
MOJIy4YUTCs npu peakuu 6,4 r cepsl ¢ 1 Monb Bogopoaa?

4. B MemuiuHe XJIOPHUJ KaJdblUs TMPUMEHSIETCS KaK CPEJICTBO OT aJUICPTHH.
CKOJBKO TpaMM COJIM MOJIYYUTCS IPU CIMBAHUM PACTBOPOB, COJEpKAIIMUX 73
I' COJISTHOM KUCIIOTHI U 148 T ruipokcuaa Kajablus?

5. JInuTenpHBIM KOHTAKT C Ca)KeW WJIM YrOJIbHOHN IMBLIBbIO BBI3BIBACT PaK KOXKH.
Ero moHookcua TokcuueH s yenoBeka. Omnpeaenure, CKOJIbKO MOJIb



9.

okcuga yriuepona (II) obpasyercs mpu peaknum 1,2 T caxu ¢ 1,12 71
KHUCJIOPO/1a.

[muniepuH  UCHOIB3YIOT B KOCMETOJIOTHH, TUIIEBOW M (hapMarieBTUIECKON
MPOMBINUICHHOCTH. OmNpeaeanuTe Maccy TIUlEepruHa, KOTOPBIM MOIy4YarT U3
89 r TpucTeapara, ruapon3ys ero 54 r BOIbI.

Kpaxman u caxapomojoOHbIE CIIOKHBIE YIJIEBOJBI, IOCTYIAIOIINE B
OpraHu3M BMECTE C THILEH, pacnagaroTcs 0 TJIOKO3bI, KOTOpas CIYyXKHUT
HMCTOYHHMKOM SHEPruu s opranuzma. CKOIbKO rpaMM TIJIIOKO3bI MOTYYUTCA
npu ruaponuse 300 r kpaxMaiia, eciy Ha PEakIUio 3aTpayeHo 36 T BobI?
Jliis cuHTe3a 0eIKOB HEOOXOAMMBI AMUHOKHUCIOTHI, KOTOPBIE MOCTYMHAalOT B
OpraHu3M BMecTe ¢ nuiled. Omnpenenutre maccy AUNENTUIA, KOTOPBIM
oOpa3zyeTcst B pe3yJibTare B3auMoAecTBus 15 r raunuua u 8,9 r anaHuHa.
XJI0p3TaH UCIIONB3YIOT JIJIT MECTHOM aHecTe3nu. Haliure o0beM XJIopaTaHa,
€CJIM JJIs1 peakiuu B3siu 67,2 i1 atana u 11,2 1 xopa.

10.Ilpu  B3ammoxewictBum camuiuioBoit  kucioThl  (CsHs(OH)COOH) ¢

1.

ykcycHbIM  aHruapugoM  (CH3CO)O momydaroT — aleTHICATUIIUIOBYIO
KHUCJIOTY, U3BECTHYIO B MEAUIIMHE 10]] HA3BAHUEM aCIUPUH:

CeH4(OH)COOH + (CH3C0O)20 —CsHa(O-COCH3)COOH + CH3COOH
Kakyro maccy acriuprHa MOKHO MOJIYYUTh U3 690 KT CaTUITMIOBON KHCIOTHI
u 10,2 Kr yKCYCHOTO aHruapuaa?

1V. Bb1600 monekyaapnoii hopmynel eeugecmaea

«l"opbKasy W «aHTIHICKas» COJIb (KPHUCTAJUIOTHAPAT CEPOCOSpIKaIICH
COJIM MarHusl) BIiepBbI€ OblIa BhIBE/ICHA aHranyaHuHoM Heemuacom I'pro u3
BOJbI MHUHEpPAJIbHOTO HCTOYHWMKA mpuropoaa Jlowgona. 3rta coib
MPUMEHSIETCS B MEIUIIMHE TpHU 3a00JICBAaHUSX HEPBHOM CHUCTEMBI, IS
CHWIKEHUSI apTepUaIbHOIO JaBJICHUS, a TaK e KaK CIa0uTeIbHOE CPEJICTRO.
Onpenenute COCTaB aHTJIMMCKOM COJIM, €CJIM MAacCOBBIC JIOJW AJIEMEHTOB B
HEeW COCTaBJAOT: MarHus - 9,756%, cepsl - 13,008%, kucmoposa - 71,545%,
BOJI0poJa - 5,691%.

IIpr KHUCIOTHBIX OXOTaxX HJid HEUTpalu3allMd HCIOJb3yIOT BEIIECTBO,
comepxkamee 27,38% wmarpumsa, 1,19% Bomopoma, 14,29% yriepona,
57,14% xucnoponaa. YcranoBute (hOpMyITy BEIIECTBA.

UYenoBeKy, HEYassHHO BBIMHUBIIEMY COJISTHYIO KHUCJIOTY, PEKOMEHAYIOT
MIPUHATH BOJHYIO CYCIICH3HMIO JOKCHOM MarHe3uu. Y CTaHOBUTE (HOpMyITy
BEIIECTBA, €CIM MAaccoBas 10Ji1 marHus paBHa 60%, kucnopoaa 40%.

Okcua TPEeXBAJIGHTHOTO MeETala MPUMEHSETCS B KadecTBEe aOpa3sHBHOIO
BEIIIECTBA B 3yOHBIX MAcTaX U UMEET OTHOCUTEIHHYIO MOJICKYJISIPHYIO Maccy
102. O kakoMm okcuae uaetr peub? Ilpu 00paboTke paH UCIOIB3YIOT
pacTBOp, IBET KOTOPOTO M3MEHSIETCS OT PO30BOro 110 (hHOJIETOBOTO, B
3aBUCHUMOCTH OT KOHIICHTpAaIlMW. YcTaHOBHTE (OpMyJly BeIIECTBa,
coaepsxartero 24,68% xanus, 34,81% mapranua, 40,51% kucinopona.



5. BemectBo mpumeHsieTCs AN TOPWKWATAHUS ~ PAaHOK W yAQJICHUS
060ponaBok. YcTaHOBUTE (pOPMYITy BELIECTBA, €CJIM MaccoBas J0Jsi cepedpa
paBHa 63,53%, a3zota 8,24%, kucnopona 28,23%.

6. IIpu 0O6paboTKe paH HUCIOIB3YIOT PACTBOP, IIBET KOTOPOTO HM3MEHSETCS OT
p030BOrO A0 (HUOJETOBOTO, B 3aBUCUMOCTH OT KOHIICHTPAI[UU. Y CTAHOBUTE
dbopmyny BemiecTBa, coiepkamiero 24,68% xkamus, 34,81% wmaprasiia,
40,51% xucnopona.

7. Ilpu pabote ¢ 3TUM BEIIECTBOM HEOOXOIUMO COOII0IaTh OCTOPOXKHOCTh, TaK
KaK OHO SIJTOBUTO B JIFOOBIX J103aX (B MajIbIX BBI3BIBACT CJICTIOTY, B OOJBIITNX —
cMmepTh). OnpeneanuTe cocTaB 3TOTO BEIIECTBa, €CIIM IPHU cropaHuu 4,8 T ero
Obu10 MonydeHo 3,36 n yriekucioro raza u 5,4 r Boabl. OTHOCUTENbHAsS
TJIOTHOCTH BEIIECTBA MO BOJIOPOY paBHa 16. BriBenure hopmyiy BemiecTna.

8. BemectBo comepxut 54,4% yraepona,36,4% xucimopona u 9,2% Bomopona.
OTHOcHTeNbHAs TJIOTHOCTH MO Bogopoay paBHa 22. Omnpenenute Gopmyiry
BEII[ECTBA, €CIIM U3BECTHO, YTO MPU OKHUCICHUU €r0 00pa3yercs M3BECTHBIN
KOHCEpPBAHT, pPACTBOP KOTOPOTO HCIHOJB3YIOT KakK >KapOIOHMKAIOIIEe
CPEIICTBO B HAPY>KHOM ITPUMEHEHUH.

9. M3BecTHO, YTO YYBCTBO MOKCHHS Ha KOKE€ BO3HUKAET 3a CUET JCHCTBHUS
BEILIECTBA, KOTOPOE COJICPIKUTCS B KpamuBe. YCTAaHOBUTE MOJICKYJISPHYIO
dbopmysly, eclid MaccoBble JIOJM DJEMEHTOB B HEH COCTaBIISIOT:
26,08% yrnepona, 4,35% Bogopona, 69,56% xuciopoa.

10.Korma MbI peskeM JTyK IPOUCXOIUT BBIJICIICHUE BEIIECTBA, KOTOPOE SIBIISICTCS
CTUMYJISITOPOM,  BBI3BIBAIOIIMM  CJI€3bl. Y CTAHOBHTE MOJICKYJISIPHYIO
dbopMylly, €CIM MacCoBBIC JIONM DJIEMEHTOB B HEH COCTaBJISAIOT:
40% yraepona, 6,67% Bomopona, 17,78% xkucnopona, 35,55 % cepsl.
V. 3a0anusa u ynpasxicnenus

=

[Touemy B pe3MHOBOM OJIEKIE TPYIHO IEPEHOCUTH Kapy?

2. Kak HY>XHO OTHOCHTBHCS K MHOTOYHUCJICHHBIM PEKJIAMHBIM POJUKAM O
JIEKapCTBaX, KOTOPHIE OYEHB YACTO MEPEIAIOT MO TEIEBUIACHUIO?

3. IloueMy >XHPHYIO KOXY, CKIOHHYIO K BOCHAJUTEIBHBIM IIpolieccaM, He

PEKOMEHIYIOT CIIMIIKOM YaCTO MbBITh BOJOW C MBUIOM, XOTSI MBUIO XOPOUIO

yAQIAET KOKHOE callo ¥ 00J1a/1aeT aHTUCENITUYECKUMU CBOMCTBAMU?

B rnaza cayyaiiHO momnain mea04YHor pacTtBop. Yem Hy>KHO MIPOMBITH Ttaza?

5. Ha3zoBuTe aHTHCENTHK-OKUCIUTENb, KOTOPBIA HAKAIJIUBAETCSI B MOPCKOU
Kamycre?

6. MypaBbuHbIi yKyc npuuuHseT 0oiib. [louemy 60nb yTHUXaeT, €ciii MECTO
yKyca CMOYUTh HAIIATBIPHBIM CIUPTOM?

7. Tloyemy  KEHUIMHBI, UW300paKEHHbIE HAa  KapTUHE  (PaAHILy3CKOIro

xynoxHuka JKana ®pancya Mwuie «IIpaukm», UMEIOT KpacHbIE OIyXIIUE

pyku?

Yem BbI3BIBaCTCS (DU3MOIOTHUECKOE OIIYIIICHUE YCTATOCTH ?

Ilouemy s yTOJNEHHMS  JKaXAbl, BO3HUKIIEHW TIPU HUHTEHCUBHOM

(du3nueckoi paboTe, MpeAnoYTUTEIbHEE MUTh BUHOTPAIHBIN COK?

B

© ©



10.ITouemy HeOCTATOK IJIFOKO3bI B OPraHU3ME BBI3bIBACT IMOTEPIO CO3HAHUSA?

11.Tlouemy  mroOutenu  cinaakoro  (koHdeT, MIOKONaaa) 4YacTo  He
MOTYT  IOXBACTaThCS XOPOIINM COCTOSIHHEM 3yO0B?

12.B xakoM miaTh€ MOXKHO JOJTO HAaXOAWTHCA HAa COJNHIIE U HE O0ATbCA
MOJIYYUTh COJTHEYHBIE 0KOTH?

13.HazoBure MUKPODJIEMEHTBHI, BIIASAIOLIME Ha 310POBBE 17|
HEOOXO/MMbIE YEJIOBEYECKOMY OPTaHHU3MY.

14.Tlouemy KaOpUMHOCTH YEPHOTO XJie0a MEHbIIIE, YEM KaJTOPUHHOCTh 0eJ0ro?

15.ITouemy ipu yCTalnoOCTU W ACHPECCUU HA3HAYAIOT TJIUIUH?

16.I1louemy B XOJIOAHOE BpeMsl ToOJla HENb3sl MOJIb30BATHCA KpEMaMu Iepe
BBIXOJIOM Ha YJIUILy?

17.YemM MOXXHO OOBSICHUTH CE30HHYIO JICTIPECCHUIO YeIoBeKa?

18.TTouemy mpu THEBE MOBHIIIIACTCS apTEPUATHHOE JaBIcHUE?

19.Henoctatok Kakoro »3J€MEHTa BBI3bIBAECT 3a00JeBaHUE IIMTOBUIHOU
&Kesesbl?

20.ITouemy Henmp3sl MNHTH CIUIIKOM MHOTO Kode, OCOOCHHO IHOMSIM,
CTpaJaoIM MOHWKEHHBIM COJEPKaHUEM reMOrjJoO0UHa B KPOBH?

21.Tlpu moctyruieHnd OONBHOTO B OOJBHUILY €My BBOIST (DM3MOIOTHYECKHIA
pactBop, conaepxammii 0,9% xnopuna Hatpua. Kakyro posib BBINOJHSIET
JaHHBIM PacTBOP B OPraHU3ME YeJloBeKa?

22 1lpenenbHasi OJHOOCHOBHAsE KapOOHOBash  KHUCJIOTa, COJEPKUTCS B
JIEKapCTBEHHOM CpEJICTBE, PEKOMEHIYyeMOM IIpH OECCOHHUIIE, MUTPEHH,
TUINEPTOHUH, TOBBIIIEHHONW HEpPBHOM B030ymumoctd. Ha TUTrpoB, THBOB,
KOIIEK OHO JeWcTByeT Bo30yxnarome. Ha3zoBuTe [aHHYIO KHUCIOTY,
3aMuIInTe €€ CTPYKTYPHYIO (hOpPMYJITy U COCTaBbTE BCE BOBMOXKHBIE H30MEDPHI.

23.KeroH, Wu3BECTHBI Kak pacTBOPUTEIb, MPUCYTCTBYET B HEOOIBIINX
KOJMYECTBAX B KPOBM M MOYE YEJIOBEKa. Y OOJBHBIX JHAa0ETOM €ro
COJIEp>)KaHUE TOBBIIIAETCS, @ HEKOTOPOE KOJHMYECTBO BBIACIAETCS W3
OpraHu3Ma C BBIIBIXa€MbIM BO31yXOM. Ha30BHTE KETOH M COCTaBbTE €0
CTPYKTYpHYIO (hopMyITy.

24.TloueMy Tmpu aeprud WU OTPABICHHUSIX  HA3HAYAIOT  TaOJEeTKH
aKTUBUPOBAHHOTO yTJIsi?

25.1Touemy MpPOAOIKUTENBHOCTh KU3HU CPEAHECTATHCTHUECKOTO  SITOHIA
BBIIIE, YEM Y CpeJHecTaTUcTH4eckoro espomneina? (OTBeT 000CHYyiTE Ha
OCHOBAaHHH THIIIEBOTO PAI[MOHA)

26.Kakue BemiecTBa 00pa3yroTCsl B OpraHU3Me MPU THAPOJIU3E KUPOB, OCIKOB U
yriieBooB. CoCTaBbTE€ YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIUN THIpOJIH3a
TpucTeapara, IIMIMHATaHUHIUCTENHA, KpaxMara.

27.00bscHUTE, TTOYEMY MOHOOKCH/I YTJIEPOJ1a BPEICH VISl 3I0POBBS?

28.Kakme  MakpodJeMEHTBI, BIHAIOIIAE HA  30POBbE, HEOOXOIUMBI
YeJIOBEYECKOMY OpraHu3My?

29.1lone3na wiu BpedHa coOJisHAs KUCIOTa g yenoBeka? Kakoil mporecc
MPOTEKAET B OpraHU3Me, KOrJa MNP MOBBIIIEHHON KUCIOTHOCTH HAa3HAYarOT
okcu Maruusi? OTBET NOATBEPAUTE YPABHEHUEM PEAKIIMH.



30.ITepeuncnure BemiecTBa, ¢ MOMOIIBI0 KOTOPHIX MOKHO OTOEIUTH TKaHb.
Brienure u3 HuX HauboJsiee 0e30macHbIe Jis 30POBbs UEJIOBEKA.

OTBETbI
I'JIABA 1. MIPOU3BOJACTBO U ITPOPECCHUH
Buvtuucnenusa no xumuueckum ghopmynam:

1. 4:1

2. 6,02-10% atromoB
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

Buvituucnenus no xumuueckum YPA6HEHUAM C UCROIb306AHUEM MACCDHI,
Kojluuecmea eeuiecmea, oo0véma:

1. 8rZn, 1,38 1 O2
2. 11,2 n
3. 709 n
4. 400
5. 4,24 xr
6. 9,6 xr
7. 791

8. 1250 n

9. 184 xr

10.74,2 xJIx

Buviuucnenue maccosoii (00vemnoit) 0onu evixooa npodykma peakyuu ¢ % om
meopemuuecKu 603MOHCHO20:

1. 851
2. 1008 xr
3. 1100,8 xr
4. 93%
5. 457 xr
6. 96,2%

7. 14631

8. 2,688 n

9. 7444 r xnopnponana; 220,8 r HaTpUs
10.147,2



Buviuucnenue maccol (00véma) npoodykma peakuyuu no u3eeCHHOMY UCXOOHOMY
eeuiecmay, eciu OaHbl NPUMECU:

1. 49,28 r

2. 178,5 xr

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

5. 0,847 1

6. 280 1

7. 152257

8. 3333 kr

9. 89r

10.0,245 monn

Bu1600 monexynapuoi hopmynvt eewecmea:

NasPOg4
Na,SiOs
NH3

CaCy

CH4

CsHs
C.HsCOOH
CeHe

. CeH1206
0.C4Hs

HoOoo~NoGaRwWNE

I'JIABA 2. DKOJIOTUS U CEJILCKOE XO34AMCTBO
Buvtuucnenus no xumuueckum ghopmynam:

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

3. 200r

4. 400

5. o (N)=35% B NH:NO3

6. N(0)=7,59 -10%: N(H)=8 43 -102*

7. 5%

8. 2,8 kr

9. 0,48 kr; 59,52 kr

10.5- 10 1

Botuucnenun no xumuueckum YPABHEHUAM C UCROJIb30B8AHUEM MACCHL,
Kojtuuecmea eeuiecmea, oovéma:

1. 160r
2. 127,2 1 SO3



3. 200

4. 36,4 xr; 92 xr
5. 224 n

6. 1,051

7. 2221

8. 14545 mapa. T
9. 46T

10.35,37 n

Buviuucnenue maccoesoii (00vemnoit) 0oau evixooa npoodykma peaxuyuu 6 % om
meopemuuecKu 603MOHCHO20:

1372 T
91,7%
43 i
84,5%
89,92%
93,75%
33,3%
18 kr

. 347 kr
0.99 kr

HOoo~NoORWNE

Botuucnenue maccot (006véma) npodykma peakuyuu no u3eecmHoMy UCX0OHOMY
eeuiecmay, eciu OaHbl NPUMECU:

1. 448 n
2. 465,71
3. 50,821
4. 5321
5. 13996
6. 2353 xr
7. 65971
8. 653r
9. 2.1 M®
10.131,48 i

Bw1600 monexynapuoiu hopmynt eewecmea:

KNO3 - kanuiiHas cenurpa

CO - yrapublii ra3

SOz - cepHHCTHIN ra3

CaCOs - kapOoHAT KaJIbIIHs
CH4 - meTan

CH>0 - mypaBbHHBIN AJIbIAETH/T
C7HsO2 - GenzoiiHas KMCJIOTa

NogakowdE



8. CsH12056
9. C2H320s6
10.C2Hg —THnen

I'JIABA 3. BAJIEOJIOT'USA U MEJIUIINTHA
Buvtuucnenus no xumuueckum ghopmynam:

1. 468r

2. 10r;490r
3. 0,1lr

4. 26,315
5. 225r

6. 172

7. 50r;450r
8. 1r

9. 2r; 198 r
10.1,9 kxr

Buviuucnenus no xumuueckum YPAGHEHUAM C UCROJIB30BAHUECM MACCH,
Kotuuecmea eeuiecmea, oo0véma:

0,14r

0,224 i

1,75

44 8 11

3,7t

740,7 T

6,02-10%

0,1 monb rounepuna, 0,3 MOJIb CTEAPUHOBOM KUCIOTHI
. 6,6T

0.69r

HROooo~NoOOR~RWNE

Buviuucnenue maccel (006véma) npooykma peaxyuu, eciu 00HO U3 Peazupyrouiux
eéeuiecme OaHo 6 u3zovimKe:

1. 7,6 n

2. 1205~
3. 448 n
4. 111r

5. 0,1 moab
6. 921

7. 3333r
8. 1461
9. 11,2 n
10.18 kr



Bv1600 monexynapuoil popmynut eewecmea:

MgSO11H 14; popmyna - MgSOs - TH20
NaHCO3

MgO

Al,O3

AgNOs

KMmOg4

CH3;0OH

CoH4O - yKCyCHBIN alibACTH]

. HCOOH

10.C3HsOS

©CoNoRLONE

BriBox:

JladGopaTtopnasi pa6ora Ne 2 Tema 3.3. MneHtudukanus HEOPraHUYSCKHUX
BEILIECTB

OP: O1-0O31

AP: J1-J111
00beM 4acoB 24
Metoanueckue yka3aHusi 1o X0y BbINOJTHEHUsSI padoThl

O01mme pekomeHIAUA

ITo BceM BompocaM, CBS3aHHBIM C H3yUYECHHUEM JTUCITUTUIMHBI (BKITFOYAs
CaMOCTOSTENLHYIO PaboTy), KOHCYJIBTHPOBATHCA € TipenoiaBareneM. CoomoaaTh
TEXHUKY 0€30MacHOCTH.

Yuebnass ueab: MaentudunupoBaTh — HEOPraHWYECKHME  BEMIECTBA  C
UCIIOJIb30BAaHUEM MX (PU3HKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KAaUECTBEHHBIX
peakuuid. VccnenoBath KayecTBEHHbIE peaklUMM Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KATHOH aMMOHUS

Teopernyeckue 3 HAHUA:

- TEOPHS IESKTPOTUTUUECKON TUCCOIHAITIN

- TUCCOIMAITUS KUCIIOT, IIEI0UCH, coneit

- CUJTBHBIC M CJTA0BIC AJICKTPOJTUTHI

- peaKIu HOHHOTO OOMEHa

- YCJIOBHSI, PY KOTOPHIX PEaKIIMK HOHHOTO 0OMEHa My T 10 KOHIIA
- KAYECTBCHHBIC PEAKIIMKA Ha KATHOHBI U aHUOHBI

HpaKaneCKne 3HAHUA 1 HABBIKH:



- YMEHHUE COCTABIIATh MOJIEKYJISIPHBIE, TIOJIHBIE U COKPAILLICHHBIE NOHHbBIE
YPABHEHUSI peaKkIun

- 3HAaHUE OCHOBHBIX MTPUEMOB Pa0OTHI C TA0OPATOPHBIM 000PYIO0BAaHUEM U
pacTBOpaMu peaKTHUBOB,

COBCPIICHCTBOBAHHC 3THUX 3HAaHUU U HABBIKOB

- YMEHHE BBIIOJIHATE J1a00PAaTOPHBIC OIBITHI IO IMPOBEICHHUIO PEAKITUH HOHHOTO
oOMeHa

- 3HAHHUE U COOJTIOJICHHUE MPABUI TEXHUKU 0€30MacHOCTH

- HaBBIKU TTOJIb30BaHUS Ta0IUIIeH «PacTBOPUMOCTD KHCIIOT, IIeI0oUei, COJIeH B
BOJIE»

- YMEHHUE JIeNIaTh BBIBOBI
- HaBBIKU O(DOPMIIEHHUSI OTYETA O BHITIOJIHEHUU J1aOOPATOPHOTO 3aHATHUS
NHcTpyKums mo TexHnKe 0€30MaCHOCTH NMPHU BHINOJIHEHNH JAHHOH PadoThI:

1. PaGotaTth ocTopoxHO (!) ¢ pacTBOpaMu KHCJIOT | IIEI0YECH; IIPH MOMaaHuN
Ha KOXKY U OJICKIY MPOMBITh OOJIBIIIUM KOJTMIECTBOM BOJIBI.

2. Jlnst paboThl OpaTh MUHMMAJIBHBIC KOJIMYECTBA PACTBOPOB PEAKTHBOB — HE
o6onee 1 — 1,5 mi1.

3. BBIMOTHATE TOTBKO TE€ OMBITHI, KOTOPBIC MTPEAYCMOTPEHBI JaHHBIM
71a00paTOPHBIM 3aHSITHEM.

4. Bo Bpemst paboThl HE OTBJIEKATHCSI.

5. Ilo oxoHuanuu pabOTHI MPUBECTH B MOPSAIOK pabovee MeCTo.

[Toamuce
MPEIO/IaBaTeNs,
MPOBOJIMBIIIETO
HNHCTpyKTa) 110 TEXHUKE [ara [Toanuce POBOA
UHCTPYKTaX
0e30macHOCTH CTyJICHTa

nabopaTtopHOil pabOThI

Ne 2

O0GopynoBaHNe U PeaKTUBBI:
- llITatuB A npoOUpOK, NPOOUPKHU
- DNEKTPOIUIUTKA.

- XuMUYeCcKue peakTUBhI (PacTBOPHI):

HCI JaKMyC NaOH Na2COs BaCl

H2SO4 AgNOs3 NaCl Naz SO4 CuSOq




HOle[OK BBIITOJIHCHU A paGOTLI:

1.

B terpaau s 1a00paTOpHBIX 3aHATUI HAMMUIIUTE AATy, HOMEP U TEMY

Ha6opaTopH0r0 3aHATHA.

3anummuTe Ha3BaHUS OIBITOB.

[TponenaiiTe OMBITHI, B COOTBETCTBYIOMME Tpadbl Tabmuibl Ne 1 3amumuTe
CBOM HAOJIIOJICHUS U YPaBHEHUS TIPOBEICHHBIX PEAKIIM B MOJICKYJIIPHOU 1
MOHHOM (TIOJIHOM U COKpaIlleHHOM) (hopme.

3anuimre BBIBOJBI, IIPHU KaKUX YCJIIOBHAX PCAKIUU MOHHOTI'O oOMeHa HAyT

J0 KOHIIA.

Brimonnute HWHAWBUAYAJIBHOC 3aJaHUC AJIA 3alllUThl JaHHOI'O

71a00paTOPHOTO 3aHATHUS.

Taoauma Ne 1:

Jlata| Ne| Hassanme| PeaktmBbel| Habmomenus YpaBHeHus, Br1BOIBI
Tema ol OTEITa, YCJOBUS, PACUETHI
Ne 3a7a9n
Ne2| 1

2

3

4

5

6

7

TexHoJIOrHYeCKAsl KAPTA NMPOBeAEHUs ONBITOB.

No HanmMmenosanwne omnslta XoJ1 paboThI

1 | Peakius, uaymas c

BBIITQJICHUEM OCaJIKa

K 1 mu pactBopa cynbdara meau (1I) npunuth
[0 KaIUIsIM pacTBOp THAPOKcUaa HaTpus. Yto
HaOnronaete?

2 | Peakmus, nnymas ¢

BBIACIICHUEM I'a3a

K 1 mn pactBopa kapOboHaTa HaTpHs IPUIUTH
10 KaIUIsIM PacTBOP COJITHOU KUCHOTBI. UTO




HaOIrrotaere?

3 | Peakuus, uxymas c K 1 mu1 pacTBOpa COJISIHON KHUCIOTHI IPUIATH
o0Opa3oBaHHEM HECKOJIBKO KalleJlb JIAKMYCa, a 3aTEM
MaJIOUCCOLIMUPYEMOTO 100aBUTh MO KaIlIsIM pacTBOP IIEJI0UU A0
COCIMHEHHUS U3MEHEHMSI OKpAacKU MHAMKaTopa. YTo

HaOnronaete?

4 | Onpenenute kaxaoe u3 3-x | C nomoiibio Tadnuisl «KauecTBeHHbIE

HEOPraHUYECKUX peakuuu annoHoB» (O.C.I"abpuensH,
coenuHenun: xyopun Harpus | ['.I'.JIsicoBa «Xumus B Tecrax, 3agayax u
(NaCl): cynbdar Hatpus ynpaxkHeHusx» ctp.211) onpegenure? B
(Na2S0.); kapOboHaT HATPHUS | KaKOM CKJISTHKE HAXOAATCS XJIOPHI, CYyIb(ar u
(Na2CO:s). KapOOHAT HATPHSL.

5 | Ucnonbs3oBaHue Jakmyca K pacTBOpy HamatslpHOTO CIUPTA NOJAHECTH

JAKMYCOBYI0 OyMakky. Uto HaOmomaere?

6 | UnnuBuayanbHble 3a1anus. | 1. Bapuanr...

7 | UamuBuayanpHbIC 3a0aHUS: | 2

I/IH}II/IBI/IJIya.]IbeIe 3aJaHUA:

1. HanmummmTe B MOJICKYJISIPHOM, TIOJIHOW U COKPAIICHHOW HOHHOU (opme
ypaBHEHUS CICAYIOIINX peaKkini (1o BapraHTaM WM MO KapTOYKaM):

BAPUAHT 1. Cynbdun HaTpus U CoJisiHasg KUCIOTa
BAPUAHT 2. Hutpart cepebpa u Xjgopua HaTpus
BAPUAHT 3. I'uapokcu HaTpus U CEpHAsk KUCI0Ta
BAPUAHT 4. KapOoHnaT kanusi 1 a30THask KMCIIOTa

BAPUAHT 5. Xnopun meau (I1) 1 ruapokcu Kamus

2. Onpegenure ¢ NoMoIbI0 Ta0auIbl «KauecTBeHHbIE peaKlni KAaTHOHOBY
(O.C.I'abpuensn, I'.I".JIbicoBa «XUMUs B TECTaX, 3a/1a4ax U YIPOKHEHUSIX)
cTp.211) xKaxaoe u3 3-Xx HEOPraHUYECKUX COeTMHEeHU: comsinyto kucnoty (HCI),
IPUMEHSEMYIO JUISl TOJTYYEHUS MOTUBUHUIXIIOpU 1A (M30JISIIUS IPOBOJIOB);
cepuyto kucinoty (H2SOs), npumensiemyto B akkyMyJIiToOpax U Juis OJIy4EeHUs
cynbdara Oapust - cocTaBHas 4acth Oenwi; pochopuyro kuciaory (HaPOy).

Tema mpaktuuyeckoii padorbel Ne 6. Tema 4.1. Knaccudukanus, ctpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEILIECTB

KOJI-BO 4ac.2

OP: O1-015, 029-031




JIP: J11-]17

MeToauyeckue yKa3aHusl 110 X0y BbINOJHEHHS padoThI

O01mme pekoMmeHIALUT
[To Bcem BompocaM, CBA3aHHBIM C U3YyUYEHUEM JUCIUTUIMHBI (BKIIIOYAS
CaMOCTOSATENBHYI0 PaboTy), KOHCYJIBTHPOBATHCA € MpenoaaBatesneM. CoOItoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH MpU paboTe ¢ KUCIO0TaMH U enoyamu! B
ciIyvae MomnaJaHusi Ha KoKy — MpoMoi Bojoit!)

[TocTpoeHne n30MePOB OPraHUYECKUX COCTUHEHUN
YuyebOHas mesib: chopMUPOBATH MPEICTABICHUE 00 H30MEPHH, CTPOUTH MOJIEKYJIbI
M30MEPOB MPEICIbHBIX YTIEBO0POIOB.

3aaun NpaKTHYECKOro 3aHATHS:
1. 3akpenuTh TeOpeTHUECKUE 3HaHUS 00 U30MEPUN OPTAaHUUECKUX COCIUHEHUN.
2. OTBETUTH HA BOIPOCHI U1l 3aKPETUIEHUS TEOPETUIECKOTO MaTepHraia.
3. BRINOJHUTH NPAKTUYECKUE 33/1aUH.
4. OTBETUTH HA BOMIPOCHI JJIs1 KOHTPOJISI.
1. CnopaBouHasi TuTepaTypa:

o Tabmuia «['oMonorudeckuii psi MpeaenbHBIX YTIEBOIOPOI0B (AJIKAHOB)
HOPMAaJIbHOTO (HEPA3BETBIEHHOI0) CTPOEHUS U UX OJHOBAJIEHTHBIE
paguKanb» TpUIOKEeHHE 1.

o Ilepuognueckas cucrema XxuMudeckux 3nemMeHToB um. .M. Menzaeneesa
(npunoxeHue 2).

1. Terpanb U MPAKTUIECKUX U KOHTPOJIBHBIX padoT.
2. Kampkymnsarop.
3. Pyuxka.

KpaTkue TeopeTnueckue u yueOHO-MeTOANYECKHE MATEPHAJIbI 10 TeMe
NPAKTHYECKOT0 3aHATHSA

H30Mepbl, XUMUYECKHUE COSAMHEHUS, OJJUHAKOBBIC TT0 COCTABY U MOJICKYJISIPHOM
Macce, HO pa3IuJaronIuecs Mo CTPOCHUIO U CBOMCTBAM (XMMHYECKUM U
busnaeckum). M3omepust otkpeita B 1823 1. 0. JIuGuxom.

pPacmoJio)KEHUEM aTOMOB B POCTPAHCTBE MPU OJMHAKOBOM TOPSIKE CBSI3EH
MEKJ1y HUMU.—Pa3nnyaroT ABa OCHOBHBIX BUJIA U30MEPUU: CTPYKTYPHYIO U
MPOCTPAHCTBEHHYIO (cTepeon3omepuio). CTpyKTypHbIE U30MEPHI OTIIMYAOTCS
JIpYT OT JIpyra NOPSIAKOM CBSI3€M MEXK]ly aTOMaMU B MOJIEKYJIC; CTEPEOU30MEPHI

CrpykrypHasi uzomepusi npomnad (I). YrieBonopo10oB Takoro xe Tuma ¢
4yeTbIpbMs aToMamMu C MOXET OBITh YK€ J[Ba: —0JIpa3esisieTCsl Ha HECKOJIbKO



pazHoBHUIHOCTEN. M30Mepust ckeneTa 00ycloBIeHa pa3IMYHBIM MOPSIKOM CBS3U
MEXIy aTOMaMu yTriepoja, 00pa3youMu CKEeJIET MOJIEKYJIb. Tak, MOKET
CYIIIECTBOBATH TOJIBKO OJTMH HEIUKINYECKUIA HACHITIICHHBIA YTIIEBOIOPO C TPEMS
atomamu C # tpu: —0OyTtaH (II) u u3obyran (III), a ¢ nareto aromamu C H-TIeHTaH
(IV), uzonentan (V) u neonenras (VI):

Jns yrneBogopoaa CooHa2 Bo3MOXKHO yke 366 319 nzomepos.

N3omepus mosioxeHust 00yCI0BIeHA PA3IUYHBIM MOJIOKEHUEM KaKOU-I1100
PEaKMOHHOCTIOCOOHOM rpymbl (PyHKIMOHAIBHON TPYIIIIbI, 3aMECTUTEINS ) IPU
OJIMHAKOBOM YTJIEPOJIHOM CKeJieTe MoJieKyJ. Tak, mponaHy COOTBETCTBYIOT JBa
HU30MepHbBIX criupTa: H-TipormioBblid (VII) u uzonponunossiii (VIII):
CH, —CH, —CH,—OH , CH, —CH—CH,
VI |
OH
VI

B psiny anudarnueckux mpocThix 3GUpoB, Cyab(UI0B 1 aMUHOB CYIIIECTBYET
CHCIUATBHBINA BUJI N30MEPUU — MeTaMepusi, 00yCIOBICHHAS Pa3TUIHBIM
MOJIOKEHUEM T€TepoaToMa B YIJIEPOIHOM Iienu. MeTamepamu sIBISIOTCA,
Hanpumep, MetuwinponuiaoBslil (XII) u qustunossiit (XIII) adupsr:
CH, —O—CH, — CH, —CH, ,
il
CH, —CH, —0— CH, —CH,
3T

H3oMepust HEeNpeebHBIX COSMHEHUN MOKET OBITh BhI3BAHA PA3IUYHBIM
TIOJIO’)KEHUEM KPAaTHOH CBsI3H, Kak, HanpumMep, B Oytene-1 (XIV) u Oyrene-2 (XV),
B BUHMWIyKcycHoU (X V1) u kporonooii (XVII) kucnorax:

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

by HW
CH,=CH—CH, —COCH, CH, —CH=CH—COCH
HVI HVIT

B OonbImmHCTBE Clly4aeB CTPYKTYPHBIE U30MEPHI COUETAIOT MPU3HAKH H30MEPUHU
CKeJIeTa ¥ MOJI0KEHUS, COACPKAT pa3IuuHble (yHKIIMOHATIBHBIE TPYIINBI U
MPUHAJJIEKAT K Pa3HbIM KJIacCaM BEIIECTB, BCIEICTBUE YETO OHU OTJIMYAKOTCS
JPYT OT Jpyra 3HAYUTENIbHO OOJIBIIE, YeM PACCMOTPEHHBIE BBIIIE U30MEPHI
BEILIECTB OJIHOTO U TOTO ke Thuna. Hampumep, nzoMepamu sIBISIOTCS IPOMUIICH
(XVIII) u uuxnonponan (XIX), okuck atmnena (XX) u aneranpaeruy (XXI),
arietoH (XXII) u mponmonoserit anpaeru (XXIII), numernnossriii adup (XXIV) u
tunoBeId ciupT (XXV), amien (XXVI) u metunanerunen (XXVII):
CH,=CH—CH,, CH, — CH,, CH, — CH,, o
SCUTT \ ! \ / "
CH, 0 CH, — ¢
XTX o \



CH, —0—CH,, CH,—CH, —CH, CH,=C=CH,, CH, —C=CH
OOV 00V 3OV 3OOV

IIpocTpancTBeHHAas1 H30MePUs MTOIPa3ICIACTCS Ha ABa BUIA: TEOMETPUUECKYIO
(IIC-TpaHC-U30MEPHI0) U ONITHYECKYI0. ['eomMeTpudeckast n3oMepus CBOMCTBEHHA
COeIMHEHUAM, cojiepxkantuM aBoriHble cBsi3u (C=C, C=Nwu np.), u
HEapOMaTUYECKUM ITUKIMYECKUM COCTMHEHUSIM; OHAa 00yCIIOBJICHA
HEBO3MOKHOCTBIO CBOOOJTHOT'O BPAIIICHHUSI aTOMOB BOKPYT ABOWHOM CBSI3U WUJIU B
KiIe. B 3TUX cllyyasx 3aMeCTUTEIN MOTYT ObITh PACIIOJIOKEHBI JTMOO 10 OJTHY
CTOPOHY IJIOCKOCTH JBOMHOM CBSI3M MJIM ITHUKJIA (IUC-TIOJIOKEHHE), TUOO 110

aPa!

pa3HbIe CTOPOHBI (TPAHC-TIOJI0XKECHHE). e Tpane:

OnTuueckas M30Mepusi CBOMCTBEHHA MOJIEKYJIAM OPraHUYECKHUX BEIECTB, HE
UMEIONINM IJIOCKOCTU CUMMETPUH (IUIOCKOCTH, Pa3ieysaonieil MOJIEKYJy Ha JBE
3€pKAJIbHO TOKJECTBEHHBIE TIOJIOBUHBI) U HE COBMELIAIOLIMMCS CO CBOMM
3epKAJIbHBIM OTOOPAKEHUEM.

|
3epkano

Bonpocel 1151 3aKpenieHls TEOPeTHYECKOr0 MaTepuasia K NpakTuyecKomMmy
3aHATHIO

1. Yrto uzydaet opraHudeckass Xumus?

2. OcHoBHbIe TIONT0KeHHs Teopun A.M. byTieposa.

3. Kaxkue yrmeBogopoapl Ha3bIBAIOTCS MPEICTLHBIMU?
3amaHus Ui IPAKTHYECKOT0 3aHATHS:

1. Pemmth npeasioxKeHHbIE 3a/1a4U.

2. IlpaBunbHO OPOPMUTH UX B TETPAJh IS MPAKTHUESCKUX U KOHTPOJIBHBIX
paborT.

OTBETUTH HA BCE BOMPOCHI ISl KOHTPOJIS.
4. OTyuTaThCs O BBHIOJHEHHON paboTe MPErno1aBaTeio.
3ajanue

[TocTpouTh BCEBO3MOMXKHBIE U30MEPHI JJIsI TaHHBIX (DOPMYII, paCCUUTATH
IIPOLIEHTHBIN COCTaB yTJIEpOAa U BOAOPOAA.



Bapuanr 1 Bapuanr 2

CesH14 CsH12
CsHis C7Hie

Oo0pa3zen penieHus 3a1aHUA

[Toctpouts BceBo3moskHbIe n3oMepbl it CsH11Cl, paccunTaTh NpoOeHTHBIHI
COCTaB yIJiepo/ia, BOAOPO/Ia U XJIOpa.

AJITOPUTM peleHust
Hano: CsHi1Cl
Haiitu: (Cl).0 (H) 1 © (C), ®mocTpouth u30Mephl, pacCIUTaTh
Pemienue
1. 3anuceiBalOT NUHENHYO yriepoanyio nemnb Cs: C—C—C—-C—-C.

2. OnpenensoT, K KaKOMY KJIAcCy YTJI€BOJIOPOI0B IPUHAIICKHUT TaHHOE
coeauHeHue. OnpeneneHre NPou3BOAAT C TOMOIIBIO 00IKX GopMy AJist
yIJ1€BOAOPOAOB pa3HbIX Ki1accoB (CnHan+2, ChHzn 1 T.11.). BemectBo CsH11Cl -
XJIOpAJIKaH, T.C. SIBJISICTCS MPOU3BOIHBIM ajkaHa Buaa CnHan+2 (N = 5), B KoTOpOM
onuH atoM H 3amemien Ha Cl. 3HayuT, BCce CBSI3M B MOJICKYJI€ OJIUHAPHBIC U HET
IIUKJIOB.

3. Hymepytot atromsr C yriaepoaHoit nenu (yriaepoaHoro ckenera) u pu C-1
nomeniaroT rerepoarom Cl:

12 3 4 5 12 3 4 5
C-C-C-C-C = CI-C-C-C-C-C.
4. 3anuchIBalOT HEOOXOAMMOE YUCIIO AaTOMOB BOJIOPO/Ia TIPH KAXKIOM yTIEPOIe
LEMH, YIUTHIBAs, YTO BAJICHTHOCTH yTIepoja paBHa yeTbipeM. B pesynbTaTe
MOJIYy4atoT U30Mep a):

| 2 3 4 5
a) CI-CH,~CH,~CH,~CH,~CH.,.
I-xnopnenTad

5. [lepemeniator aTom xjo0pa 1o rinaBHou nenu Cs, MOCIe10BaTEIbHO COSUHSSA
ero ¢ aromamu C-2 u C-3. Tak noay4daroT u3oMepsl 0) U B):

6) CH,~CH-CH,~CH,~CH;; ) CH,~CH,~CH~CH,~CH,,
| |
al cl

JlanpHenee cMeneHne XJiopa BIpaso M0 LEeNU HOBBIX U30MEpPOB He AaeT. Tak,
n30Mep a*) TOKJIECTBEHEH H30MePY a), u3oMep 0*) uaeHTHICH u3oMepy 0).
[IpocTo B n3oMepax a*) u 6*) mensiercst HanpaBieHUe HyMepanuu atomoB C, cuer
BEJIETCS CIIpaBa HaIEeBO (0€3 3BE3/I0UEK OBLIO CIEBa HAIIPABO):

a*) CH,~CH,~CH,~CH-CH,~CI;  6*) CH,~CH,~CH,~CH—-CH,,

- xsopisciran |
Cl

2-XNOPASHTAH




6. Ucxons u3 yriepoaHoro ckenera (CM. MyHKT 3), KpaitHuit (msiTeiid) atom C
OTPBIBAIOT U TOMEUIAIOT 3aMECTUTENIEM K BHYTPEHHEMY YIJIEPOJy LIenu (CHavyasia K
C-2, notom k C-3). ITonyuarot rinaBubie enu C4 C yraepoIHbIM 3aMECTUTEIIEM
npu C-2 u C-3:

Cl—C c'_ (; c ;z Cl-C-C—-C—C w Cl-C—=C
S~ —F

—= |

T C

O—
ol

3anuChIBaOT CTPYKTYPHBIC (DOPMYJITBI HOBBIX H30MEPOB:

r) Cl-CH,~CH-CH,~CH,; ) CI=CH,~CH,~CH-CH,,
| |
CH, CH,

|-xaop-2-MemadyTan 1-x0p- }-werialiyran

7. I[lomentas xnop npu BHyTpeHHUX aTomax C riaBHoM yriepoanoi uenu Ca,
HOJTy4aroT JBa JONOJHUTEIbHBIX U30Mepa:

i
1 ?l 3 4 4 E) 2 |
¢) CH,~C-CH,~CH;; %) CH,~CH-CH-CH,,
| S

CH, CH, Cl
2-xa0p-2-weraabyTan 2-xa0p- 3-menialyTan

8. BemiectBo hopmyibl CsH11Cl MOKeT UMETh TPEXYTIIEPOIHYIO IIABHYIO LIEITh
Cs:

C CH,
1 :l [ 3 .‘] |
C-C-C-Cl = 3) CH,—C—CH,—Cl.
I
C

CH,

1-x10p- 1,2 mwMeTHANPON AN

Takum oOpazom, aiis BeniectBa ¢ MojekyisipHoi hopmynoit CsH11Cl MmoxHO
COCTaBUTh BOCEMb CTPYKTYPHBIX (hOPMYJI H30MEPOB a)—3), Pa3IMYAOIINXCS
CTPOCHHEM.

9. lanee paccurTaeM MPOIEHTHBIN COCTaB yriepo/ia, BOJOPOIa U XJIopa.

9.1. U3 [lepuoanyeckoii Tadbmuiel .M. Menzeneesa (mpuioxeHue 2)
BBITTUCHIBAEM 3HAYEHUS OTHOCHTEIBHBIX MacC aTOMOB JJICMEHTOB, BXO/ISIIIINX B
coctaB CsH11Cl:

Ar(H) =1, Ar(C) =12, Ar(Cl) = 35,5
9.2. 3anuceiBaeM hopmyiry pacueta B oomiem Buae Mr(CsHiiCl):
Mr(C5H11C1) =N AI‘(C) + n-o AI‘(H) + N-3 AF(C|)-

9.3. IloacraBisieM 3HAYEHHUST OTHOCUTEIIBHBIX aTOMHBIX MAacC 3JIEMEHTOB C YYETOM
MOJIb-aTOMOB B (hOPMYJTy pacyeTa v BBIUYUCIISEM:

Mr(CsHi1 1 + 35,5 =106,5- Ar(H) + Ar(Cl)=5-12+ 11 -Cl) = 5-Ar(C) + 11
9.4. BoluucnsieM MaccoBYIO JIOJIIO AJIEMEHTOB 10 (hopMmyIie:

n- Ar(snemenma)

-100%

w(31emeHma) = Mr(sewjecmea) (1)



— MaccoBas J0Js JIEMEHTA B BEIIECTBE; I
Ar— oTHOCHUTENbHAS aTOMHAsI Macca;
N — UHAEKC B XUMUYECKOU popmyiie;
M — oTHOCUTEIBHAS MOJIEKYJIIPHAsE Macca BELECTBA.
MaccoBsi€ J10JI1 BBIPAXAIOT B MIPOILIEHTAX WM B JIOJISX:
(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%.
(C1) = n(Cl)-Ar(CIl)-100% / Mr(CwsH11Cl) = 35,5-100% / 106,5 = 33,33%.
9.5. IIpoBepuM pacuer, CII0KUB MACCOBBIE JTOIU JIEMEHTOB:
(Cl)=56,34 + 10,33 + 33,33 = 100 %wo(H) + ®(C) + ®
CrnenoBartesibHO, pacyeT BBIIOJIHEH BEPHO.
OtBer: (Cl) =33,33%.0(H) = 10,33%; o(C) = 56,34%; ®
Bomnpoch! Aj1s1 KOHTPOJIA

1. 3anumure ob1Lyt0 Gopmyiy 10000 MpeaCTaBUTENs TOMOJIOTUYECKOTO
psiia mpeaenbHBIX YTIeBOIOPOIOB.

2. Kakwue BuIbI M130MEPHUH BBI 3HACTE?
@opma KOHTPOJISI BHITIOJTHEHHUS MPAKTHYECKOT0 3a1aHUSA:

Brimonnennas paboTa nmpeacTaBisIeTcs IPEnoaaBaTesto B TETPAIH s
BBITIOTHEHUS MMPAKTUISCKUX U KOHTPOJBHBIX pabOT MO AUCITUTIIINHE « XAMHUS.

Tema npaktudeckoii padorel Ne 7 Tema 4.2. CpoiicTBa OpraHHMYECKUX
COCIMHEHUN

OP: 01-031
JIP: I1-J111

Koi-Bo yac. 4.



Henn: N03HaKOMUTH yYaIIUXCs C TPUBUAJIbHBIMUA Ha3BaAHUSIMU U

palMOHaJIbHOU HOMEHKJIATYpOWU;

JaTh o0IIee mpecTaBieHne 00 OCHOBHBIX IPUHITUIAX (OPMUPOBAHUS HA3BAHHMA
OPraHUYECKUX COEAUHEHUN M0 MEKAYHAPOJHON HOMEHKIIATYPE;

dbopmMupoBaTh YMEHHE HA3bIBATh OPraHUYECKUE COCAMHEHUS 110 MEKTyHAPOHOM
HOMEHKJIAType.

Pemienre npakTuko-OpueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA
OPraHMYEeCKUX COCAUHEHUN OTIEIbHBIX KJIAaCCOB

O6opynoBaHue: KapTOUKU- OACKa3Ku « OCHOBHbBIE KJIACCHI OPTraHUYECKUX
COEIMHEHU

1. Uctopuueckas cripaBka.

KpoMe MexnyHapoaHOl HOMEHKIIATYpPhl B OPTaHUYECKOW XUMHUU HUCITOJIb3YIOTCS:
TPUBHAJbHBIE (MCTOPUICCKH CIIOKUBIIUECS ) HA3BaHUSA: YKCYCHas

KHUCIIOTa, TimiepuH (ot rped. glykys - cnaakuit), gopmansaerun (ot iat. formika
— MypaBei). XUMHUKH U celuac peIKo Ha3bIBAIOT alleTUJIEH STUHOM, a
MYPaBbUHYIO KUCJIOTY — METAHOBOM.

PanunoHasbHast HOMEHKJIATYPA, COTJIACHO KOTOPOU COAMHEHHUE
paccMaTpHUBAIOCh KaK IPOU3BOAHOE HanboJiee TUTMYHOrO MPEICTaBUTENS Kilacca:
METWJIAUETUICH, IMMUATWIATUIIEH U JIp.

Yucno opraHnyecKkux COEIUHEHUM PACTET B TEOMETPUUYECKOU IIPOTPECCHUH.
XUMHUKaM pa3HbIX CTPaH CTAJIO TPYAHO OOIIATHCS, TOCKOJIBKY OJTHU U T Ke
BEILIECTBA UMEJIM PaHbIE HA3BaHUs, a M1OJ] OJTHUM Ha3BaHUEM I0JIpa3yMeBaIu
HECKOJIBKO BEIIECTB. XUMHUKH BCEX CTPaH, BXOAAIIMNX B MeXTyHapOAHBINA COHO3
Teopetndeckoi u npuknaanon xumun (MFOITAK) co3nanu cnienuanbHbIi
KOMUTET, KOTOPBIi BRIPA0OTANl OCHOBBI €0UHOU OJisl 8CEX OP2AHUUECKUX

geujecms HOMEHKJIATYpbl. DTy HOMEHKIIATYPY

Ha3bIBAIOT MeKAYHapoaHo# unu Homenkiaatypoil MIOITAK.

2. OCHOBBI MEXIYHAPOJHOW HOMEHKJIATYPbI OPraHu4YeCKHX COCAMHEHHMH.

Jli1st Toro 4ToOBbl YMETh MOJIB30BATHCSA €10, HY’KHO COBCEM HEMHOIO:

o 3HaTh cBeaeHus Tabuuibl 3. « OCHOBHBIE KJIACCHI OPraHUYECKUX
COCIMHEHUI» U YMETh UMM MoJIb30BaThesl. ( [lepenuimmre Ha TIIOTHYIO
OyMmary 9Ty Tabmuily, caenaite cebe KapTOUKy-TMOCKa3KYy) .

« Xopouio 3HaTh Ha3BAHUS MEPBHIX MPEICTABUTEIEH TOMOJIOTHYECKOTO psijia
MpeAebHBIX YIIIEBOJAOPOAOB (OT METaHa JI0 A€KaHa) U PaJIUKaJOB.
(Cnemnaiite Ha 00paTHOM CTOPOHE APYTYIO KAPTOUKY-TIOACKA3KY ):

Ha3BaHusi aJIKAHOB U UX PAIMKAJIOB

CocTaB ajnkaHa HazBanue Panukan HazBanue
CuHone2 aJKaH -CrHont AJIKHJT
CH4 METaH -CH3 memui
C. He STaH -C2 Hs STHJI

Cs Hs poraH -Cs Hy POTTHJI
Cs Hio OyTaH -C4 Ho OyTHJI

Cs Hi2 MIEHTaH -Cs H11 aMMJI

Ce Hi1s reKcaH -Ce H13 TeKCHJI




C7 Hie renTaH -C7 His TeOTHJI
Cs His OKTaH -Cs H17 OKTHJI
Co Hoo HOHAH -Co Hiog HOHMJI
C10 H2 JIEKAH -C10 H21 iS008
« XOpOIIIO 3HaTh AJTOPHTM HA3BAHMS BelIeCTB AIHKJIHYECKOT0
CTPOEHHUSI:

1. BeiOparh camyro ITUHHYIO YTIEPOIHYIO 1IETh.
2. IlponyMepoBath €€ ¢ TOW CTOPOHBI, K KOTOPOW ONMKE pauKabl, UJIA CTAPIIUN
3aMECTUTENb, WU KpaTHasl CBsA3b ( B 3aBUCHUMOCTH OT KJIacca BELIECTBA ).
[Topsimok cTapIIMHCTBA OCHOBHBIX TPYIIN YKa3aH Ha CTpaHuile 36 ydyeOHMKa.
3. YkazaTh B npeghukce (Te k€ MPUCTABKH, HO CHIEIIU(DUIECKUE, XUMUIECKUE)
NoJio:KeHue (HOMEp aToMa yrjiepo/ia) 1 Ha3BaHWe paJuKalia, 3aMeCTUTEs,
(GYHKIIMOHAIBHOM TpyNIibl B aj1(haBUTHOM MOPSIAKE.
4. 3anucaTth KOpeHb, COOTBETCTBYIOIIUN YUCITY aTOMOB YIJIEpO/ia B II1aBHOU
TETIH.
5. Ecnu ectb ABOMHAsS CBSI3b, TO MIOCJIE€ KOPHS MTOCTaBUTh cygurc -eH ¢
yKa3aHHUEM MOJIOKEHHsI CBSI3U B 1ENU; JJIsl TPOIHOI CBSI3M HCII0JIH30BATh
cygguxc -uH. Ecam KpaTHBIX CBsA3eH HET — cyghghukc -aH.
6. ITocne aToro ykasath cyQp@durc, COOTBETCTBYIOIIUN KETOHY, abJCTUy WU
KHCIIOTE, €CITU €CTh COOTBETCTBYIONINE (DYHKIIMOHANIbHBIE TPYNIbL. [IJIs1 KETOHOB
yKa3bIBaeTCsl MOJOKEHNE (DYHKITMOHATLHON TPYTITIHL.
7. Ecny B BEIIECTBE HECKOIBKO OJMHAKOBBIX PAIMKAIOB, 3aMECTUTENIEH, CBA3EH
WM (PYHKITMOHATBHBIX TPYTII, TO OHU HAa3bIBAIOTCS BMECTE, C UCIIOJIb30BAHUEM
YUCITUTEIbHBIX:
2—nau, 3—T1pH, 4 —TeTpa M T.A.
8. [lpu HanucaHuu Ha3BaHUs BCe HUQPPHI OTACISAIOTCS APYT OT Apyra 3ansaThiMU, a
oT OykB — neducamu.
[Ipumep:

5 4 3 2 1

CHs—- CH - CH - CH - COOH

]
CHz CHs NH:

2 -aMHiHO — 3,4 — OuMETHINEHTAHOBAas KUCJIOTA.
1.ITockoJbKy B rJ1aBHOM LENH ISATh aTOMOB YIJIEPOJA, OCHOBA HA3BaHUS - EHTAH.
2. B monekyne ectp pynkimonanbHas rpynmna — -COOH kapbokcunbnaas . Ha eé€
MPUCYCTBUE YKA3bIBACT -0Basl KMCJIOTA
3. B rnaBHOM 1leNK €CTh TPU 3aMECTUTEIA:
aMHHO —TPYNIA, ¢€ MOJ0KECHNUE yKa3bIBaeTCs MUQPPOH 2,
U JBe MeTWJIbHbIe rpynnbl. Ha 4nciio METUIIBHBIX TPYIIN YKa3bIBACT
yacTulla ou-, a Ha noJyioxkeHue B 1ienu nuudpst 3,4. Mexny nuudpamu ecth 3ansrtas,
1udpe1 OT OYKB OT/ACIICHBI Je(DUCOM.
11 3akpernnenue.

1. Pacwughpyiime na3Banue BeniecTna, popmysa KOTOPOro:
1 2 3 4 5



CH3— C=CH - CH2- CH3s
|
CHs 2 - meruwimneHTeH — 2
1. B rnaBHOM LENIOYKE S yriepOJAHBIX aTOMOB, TO3TOMY OCHOBA Ha3BaHUS —
neHTaH (10 HA3BaHUIO COOTBETCTBYIOIIETO aJIKaHA).
2. Tak kak B MOJIEKyJie UMEETCs ABOMHASA CBSI3b, Cy(huxc -an B OCHOBE
Ha3BaHUsI U3MEHSETCS Ha — €H.
3. [Tocne ocHOBBI HA3BaHUS YKa3aHO MOJI0KEHUE ABOWHOM CBSI3U B IIETU: OHA
HAYMHAETCsI OT BTOPOI0 YIIEepPOJHOrO aToMa.
4. B rnaBHOM 1ienu umeeTcst oauH 3amectutenb - MeTual CHs. O Ha3biBaeTcs
nepe OCHOBOM Ha3BaHUA C yKa3aHUEM MOJIOKEHHS B IIEMU: TP BTOPOM aToMe
yTaeposa.
Paboma 6 napax.
2. HazoBuTe BemecTBO M0 MEXKTyHAPOJHOW HOMEHKIIATYPE:
CHs
|
HO -CH: - C-CH2 - CHs
|
CHs
3. CocraBbTe dopmyiy BemecTna: 2,3 — oumeTminOyTeH — 1.

Pemenue 3anau u ynpaxxueHui mo reme «Kucnopoacoaepxaime opraHu4ecKme
COCTMHEHUSD»

Y4eOHas 1eJIb: 3aKPENUTh U 0000ITUTH TEOPETUUECKUE 3HAHUS O
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX COCIMHEHUSX.

33113‘-11/1 NMPAKTUYECCKOTO 3aHSATUA:

1. 3akpenuTs TEOPETUUECKUE 3HAHUS O KUCIOPOICOICPKAIINX OPraHUUYECKUX
COCIMHEHUH.

2. OTBETUTH Ha BOIPOCHI IS 3aKPETUICHUS TEOPETUIECKOTO MaTepHuaa.
3. BBINIOTHUATH TPAKTUYECKHUE 3aaUH.
4. OTBETUTH HA BOTIPOCHI ISl KOHTPOJIS.
O0ecrie4yeHHOCTD 3aHSITHSA:
1. CnopaBouHasi IuTepaTypa:
o Ilepuognueckas cucrema XuMHIECKUX di1eMeHTOB UuM. [[.1. Menaeneena.

o Tabnuna «CpaBHUTENbHAS XapaKTEPUCTUKA KUCIOPOICOAEPKAIINX
OPraHUYECKUX BEIIECTBY.

o Baxueilue peakuuu cnupToOB U KAPOOHOBBIX KUCIIOT.
1. Terpanp /Ui MpaKTUYECKUX U KOHTPOJIBHBIX padoT.

2. KampkymsTop.



3. Pyuxa.

KpaTKne TCOPETHYCCKHUE U y‘lEﬁHO-MCTOI[I/I‘leCKI/Ie MaTepuaJibl 110 TEMC
NMPAKTUYIECCKOTO 3aHATUA

K kucnopomoconepxaium COeAMHEHUSIM OTHOCATCS: CIIUPTHI, allbJICTUIbI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, TPOCTHIE IPUPHI, CIOKHBIE IPUPHI, YTIIEBOIBI.

CnupThbl — 3TO POU3BOAHBIC YIIIEBOJAOPO/IbI, COACPIKAIINE OJIHY WIN HECKOJIBKO
ruapokcuibHbIX rpyni (- OH). Tlo npyroMy ux Ha3bIBalOT ajqKaHOJIAMH WM
CTapoe Ha3BaHUE — aJIKOroiu. [Ipu Ha3BaHWU CIUPTOB K COOTBETCTBYIOIIEMY
yriieBoaopoay nobasmnsiercs cypdukc — od.

CrtpoeHue cupTa MOKHO BBIPa3uTh cienyromum odopazom: R-OH

Oo6mas popmysia olHOATOMHBIX TpeaesbHbIX cIUPTOB CnHan+1OH
du3nyeckue CBOHCTBA CHUPTOB OOBIACHSIIOTCS UX SJIEKTPOHHBIM CTPOCHHEM.
MIPU OOBIYHBIX YCIOBHSIX — JKUAKOCTH ¢ pe3kuM 3amaxom.—C1-C10

TBEpPJIbIC BEIIECTBA, C MPUATHBIM 3arlaxoM.—BrIcIye criupThl

B crimpTax HeT ra3000pa3HbIX COSTUHEHUH, 3TO 0OBACHICTCS HAIUYHEM B
MOJIEKYJIAX COUPTOB MOJAPHON THAPOKCUIBHON IPYIIIbI, KOTOPAsi IPUBOJIUT K
00pa3oBaHUIO MEXAY UX MOJIEKYJIaMU BOJIOPOJIHBIX CBS3EH, YTO MPUBOIUT K
00pa3oBaHUIO K aCCOLUAIIMHU MOJIEKYJI, IETIAeT UX KaK Obl MPUITUIIIIUMHU JAPYT K
npyry. [loaToMy i1 CHUPTOB XapaKTEPHbI BHICOKHE TEMIIEPATYPHI IIJIABJICHUS U
KUIICHHUSL.

Cnoco0blI noJryyeHusi CIUPTOB
1. 'maponun3 rasoreHoAKaHoOB.
2. 'maparanus ankeHoB (IPUCOEIMHEHUE MTPOTEKAET MO MpaBuily MapKOBHUKOBA.

3. 'mapupoBanue anbAErua0B U KETOHOB (IIPU THAPUPOBAHUU AJIbJIETU]IOB
00pa3yroTcs MEPBUYHBIE CIIUPTHI, & TPU THAPUPOBAHUHN KETOHOB 00pa3yoTCs
BTOPUYHBIE CIIUPTHI.

4. Oxucnenue ankenoB CH>=CH2+(0O)+H20—HOCH>-CH,OH.
5. Crneuuduyeckue crocoObl MOTYyUYEHHUs CIIUPTOB.
A) mosyueHre METaHOJa U3 CUHTE3-ra3a:
CO+H; —CH3OH.
b) 6poxeHnue rioKo3bl:
CsH1206 — 2C2HsOH+2CO2
croco0 MoJly4eHus rimuepuHa.—B) ruaponus Kupos

deHoJIaMH HA3bIBAIOT OPTaHUYECKNE COCIMHEHHUS, COIEpKALME THAPOKCUIBHYIO
IPYIIy, HEIOCPEACTBEHHO CBSI3aHHYIO C O€H30JIbHBIM KOJIBLIOM.



[TpocreiimmMm u3 HEeHOJIOB SBISAETCS OJHOATOMHBIE THIPOKCHIBLHOE TTPOU3BOTHOE
6ensona CsHsOH, koTopoe u Ha3bIBalOT 0OBIYHO (PEHOIIOM.

AJIbIETHIAMHU HA3bIBAIOTCSA OPTAHUYECKUE COCTUHEHUS, MOJIEKYJIbl KOTOPBIX
conepxkat pynkuuonansuyto rpynny COH (aypaeruinyro rpynmny), COeIMHEHHYIO
C YIJIEBOJIOPOJHBIM PAIUKATIOM.

KeToHbI — opraHndeckre COeTMHECHHS, B MOJIEKYJIaX KOTOPBIX KapOOHUIIbHAS
rpyIna COeIMHEeHa C ABYMS YTIIEBOJIOPOAHBIMU PaIUKATIaAMHU.

HazBanus anpaerunioB o0pa3yroT OT Ha3BaHUN COOTBETCTBYIOIINX ATKAHOB C
nobasieHueM cyddukca —anb. Kpome Toro, npocreiiime aibaeru/ibl COXpaHUIn
UCTOPUYECKHUE Ha3BAHUS:

HCOH- metanaib, MypaBbuHBIN anbaeru, (hopManbaerun);
CHs-COH- sTaHanb, yKCyCHbIN anpaeru ( aleTanbAeru);
CH3-CH2-COH- nponaHaiib, IPOMMOHOBBINA AJIbJACTHU;
CHs-CH2-CH2-COH- 6yTananb, MaciassHON aabJaerul.
Cnoco0blI noJry4yeHusi ajbAerua0B 1 KETOHOB
1. Oxucnenne win JeruapupoBaHue

e TEPBUYHBIX CIIUPTOB;

e BTOPHUYHBIX CIIUPTOB.
2. Peakuus KyuepoBa

o TOJYYEHHUE alleTAIbICTUIA;

¢ TMOJyYEHUE KETOHOB.
3. Tepmuueckoe paznoxenue Ca uiu Ba coseit kapOOHOBBIX KHCIIOT.

KapG6oHoBble KMCJIOTBI TIPOM3BOJIHBIC YIJIEBOIOPOI0B, COACPKAIIUX OJHY WU
HECKOJIBKO KapOOKCHUJIbHBIX TPYIIIT:—

O

—
_C{DH

IHonyyenne KapOOHOBBIX KHCJIOT
1. OxkucieHueM CupTOB.

2. OkucieHueM aiabJIeTUI0B.

3. OKHCIIEHUEM YTIIEBOAOPO/IOB.

Caoxuble 3¢upbl GyHKIIMOHAIBHBIE MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT, B
KOTOPBIX aTOM BOJIOPO/Ia KapOOKCHIHLHOM TPYyNIIbI 3aMEIIeH Ha YTIIEBOJOPOIHBIN
pajuKa.—



YraeBoasbl — (caxapa) — OpraHMYECKUE COCTMHEHUS, UMEIOIINE CXOHOE CTPOCHUE
U CBOMCTBa, COCTaB OOJIBIIIMHCTBA KOTOPBIX oTpaxaet ¢popmyia Cx(H20)y, rae x, y
> 3.

BOHpOCI)I AJIA 3AKPENJICHUS TCOPETUIECCKOI0O MaTepHraja K NIPAKTUYE€CKOMY
3aHATHIO

1. Kakwue yrineBogopoasl OTHOCATCS K Ki1accy crupToB? Ha kakue rpyIinsl OHU
neasarcs’?

2. Kaxkwne oprannyeckue BemecTBa Ha3pIBaloTCA anbaerunamu’? [IpuBectu
o011y0 GopMysy abAeTH/IOB.

3aganus QI NPAKTHYECKOTr0 3aHSITHS:
1. PemuTh npeasioKeHHBIE 3a1a4H.

2. IlpaBunbHO OPOPMUTH UX B TETPAh IS MPAKTHUESCKUX U KOHTPOJIBHBIX
paborT.

3. OTBEeTUTH HA BCE BOMPOCHI JJIsI KOHTPOJIS.
4. OT4yuTaThCS O BBHIIIOJIHEHHON padOTe MPEno1aBaTento.

3aganue 1

Bapuanr 1 Bapuanr 2

B cMmech MeTaHosa ¥ mponaHosia Maccoil |B cmech 3Tanona u Oyranosa-1 maccoi
25,5 r moMecTuIM U30bITOK HAaTpus, Npu |21,3 T momMecTuIu U30BITOK HATPUSI, IPU
ATOM BBIACIHIICS BOJAOPO (H.Y) 00BEMOM|3TOM BBIJEIHICS BOAOPO (H.Y)

5,625 n. KakoB cocTaB ucxoaHou cmecu |00béEMoM 6,72 1. KakoB cocTas
CUpTOB? UCXOJIHOW CMECH CIUPTOB?

OoOpa3sen penreHust 3a1aHUS

B cmechb aTanona u nponanosna maccoit 16,6 r moMecTunu n30bITOK HATPUS, TIPU
3TOM BBIIEIWICSA BOAOPOJ (H.y) 00bEMOM 3,36 1. KakoB cocTaB HCXOQHON cMECH
CUpTOB?

AJITOPUTM peLieHust
ano:
m (cmecu) = 16,6 T.
V (H2)=3,36n
HajiTu: cocTaB MCXOAHOM CMECH.
Pemienue
O603HauMM Maccy ATaHoJIa X T, TorAa Macca nponanoina (16,6 — x) r.

1. O6bem BOIOPO/Ia, BBIACTUBIIMNACA [IPU ACUCTBUU HATPUSI HA STAHOII,




2C2HsOH + 2Na = 2C2HsONa + H»
Mr (CoHsOH) =24 + 6 +16 =46 a.e.m.
M(C2HsOH) = 46 r/monb
46 r. cniupta obpazyercs 22,4 1. H-U3 2

N3 x r ciupTa obpaszyercs a 1 Ho

_ 22,4-x
2-46

2. O0BeM BOAOPO/Ia, BBIACIUBIIUNACS MPU ACHCTBUU HATPHSI HA MPOTIAHOI,
2C3H7OH + 2Na = 2C3H7ONa + H>
Mr (C3H;OH) =36 + 8 +16 = 60 a.e.m.
M(C2HsOH) = 60 r/mo1n
60 r. mponanona BeiaenuThea 22,4 H-U3 2

N3 (16,6 - x) r. npomanoa Beiaeautcs b a1 Ho

(16,6 — x) - 22,4
2-60

3. 3Has, uTo o0IIMit 00beM a + b = 3,36 1, cocTaBiiieM ypaBHEHUE C OJHUM
HEU3BECTHBIM:

214-x+j1&6—xy22A

= 3,36
2-46 2-60

Otcrona x = 4,6 . Takum o6pazom, B cmecu Haxoautcs 4,6 T aranona (CoHsOH) u
16,6 — 4,6 = 12 r mpomano:na (CsH7OH).

OTtBeT: B cMecu HaxoauTcs 4,6 © 3TaHosa U 12 T mponaHoa.

3aganmue 2
Bapuanr 1 Bapuanr 2
Hanucarts ypaBHeHUE peakuuu, Hanucars ypaBHeHue peakuunu,
MOATBEPKAAIOIINE XUMAYECKHE MOJTBEPKAAIOIINE XUMHUYECKUE CBOVCTB
CBOWCTBA YKCYCHOUW KHCIIOTBI MPOMMUOHOBOM KUCIIOTBHI.

AJITOPUTM pelieHus

I[J'ISI BBIITOJIHCHUA 3a1a491 HCO6XOI[I/IMO BOCITIOJIb30BATHCA TCOPCTUUCCKUM
MaTCpUAJIOM I10 TCMC MMPAKTHYCCKOI'O 3aHATHUSI.

3axanue 3

Hanummre ypaBHEHUs peakiuii, TPy MOMOIIHU KOTOPBIX MOKHO OCYIIIECTBUTD
CJIEAYIOIIHNE TPEBPAILICHUS:




Bapuanr 1 Bapuanr 2

CaC; C—2H; C—2H4 C—2Hs C—2Hs5 |CoH2 CH—3 C—OH 2Hs CH—OH 3
C—Cl 2HsOH CH—COOH 3sCOOCH3

Oo0pa3zen penmeHus 3a1aHUA

Hanumure ynpasiaeHus peakiui, Mpyu NOMOIIN KOTOPBIX MOXHO OCYIIECTBUTH
CJIEAYIOIINE IPEBPALCHUSA:

L B

CaC; C—2H; C—2Hs C—2H5—0OH

Pemenue
1) CaC; + Ho C—O0 2H; (anietusien)

2) CoH2 + Ho C—2H4 (3THIIeH), peakius UaeT B IPUCYTCTBUH
MOJIU(ULIMPOBAHHOTO NAJIJIAIUEBOT0 KaTaiu3aTopa

3) C2Hs + H2 C—O0 2HsC, naBiennu 7 Mna.°OH, peakuust HaeT B IPUCYTCTBHU
opTodocopHO KUCIOTHI, HAHECEHHOM Ha CHJIMKAreb, akTHBUPOBAHHBIN YTOJIb
uim acoect, mpu Temmepatype 300

4) CoHs—OH + CuO " peaKIus UIeT IIPU HarPEBaHUH.
0
C;H;—C/;
5) CoH, + CO + Hy, —> H (okcocuures, Kat: Ni, Co,
10-100-200 °C (P=101 — 252,5) ° I1a)
0

&

CiHs—C

ColCO),
g H

6) C2Hs + CO + Hz

okcocuHTe3 u3 3tuieHa, CO u H-IIpombinuieHHsii crnoco0 mory4eHus 2 B
npucytctBun katanuszatopa Co(CO)s ipu TemmnepaType
C u nasnenun 25 ml1a.°190-210

Bonpocs! 1151 KOHTPOJIA
1. B udem cymHocTb peakinuu Kyueposa?
2. Kakum 00pa3oM u3 anbaernaa MOKHO MOJTYYUTh CIIUPT U HA000POT?

3. Kakue oprannyeckue BelecTBa OTHOCITCS K KJIAcCy KapOOHOBBIX KHCIIOT?




(I)opMa KOHTPOJIfl BBINTIOJTHCHUSA IIPAKTHYECCKOIO 3a/1aHUA:

BrimosnHeHHas paboTa mpeacTaBiIseTcs MpernoaBaTesio B TETPaIn s
BBITIOJTHEHUS MMPAKTUYECKUX U KOHTPOJBHBIX paOOT MO AUCITUTIIUHE « XUMHUS).

Pewienue 3a0au no meme: «Y21e6000poovt u ux npupoOHvie UCHOYHUKUY.

YuebHasn nesib: GOopMHUPOBATH YMEHUE PEIIATh 33/1a4H M0 TeMe: « Y TJIIEBOIOPO/IBI
Y UX IPUPOTHBIC HCTOYHUKI.

YueOHble 3a1aun:

1. IIOBTOPUTS ITpaBUJIa HAIITMCAHUA YITICBOAOPOAOB I10 CUCTEMAaTUYECCKOM
HOMCHKIJIATYPC, XUMHYCCKHUC CBOﬁCTBa, IMOJIYUYCHHC U IIPUMCHCHHC.

2. Hayuwnthcs pemarh 3a/1aun Ha BBIBOJI MOJIEKYJIIPHON (hOPMYIIBI
OPraHUYECKOTO COCIMHEHUS.

3. Hayuurtscs nmonw3oBathes npaBuiioM Jle [larenbe s cMmemeHus
XUMHYECKOTO PAaBHOBECHSI;

OxujaemMbie pe3yJibTaThbl:
CTyIeHT JOJIKEH:

HMETb HpaKTI/I‘leCKI/Iﬁ OIIBIT: IPUMCHCHU A 3HAHMUU 110 OpFaHHqCCKOﬁ XUMHH IIPH
PCUICHUU 3a1a4,

3HATb: IMPCACIbHBIC U HCIIPECACIbHBIC YTTICBOAOPOAbI, IIOHATHA H30MEPUU U
TOMOJIOTHH

yMeThb: Ha3bIBaTh Pa3BETBICHHBIE ¥ B 10 cucTeMaTnieckoil HOMEHKIAType,
MYcaTh YPaBHEHUS PEaKIMU, OTOOpaKarolue XMMHUIECKUE CBOMCTRA, TTOJTYyYEHUS
VB, BBIONHATH pacu€Thl 10 HOpMyiam;

BJaJ€Th: HABbIKaMHU pa6OTBI C KaJIbKYJIATOPOM.

ObecneyeHHOCTH 3aHATHS (CpeaCcTBA 00y4eHusl):

1. COOpHUK METOIUYECKUX YKA3aHWUU JIJI CTYICHTOB IO BBITIOJTHEHUIO
MPAKTUYECKUX 3aHATUHN M0 YUeOHOU TUCHUIUIUHE « XUMUS.

Pabouas TeTpans.
Kaprouku — 3amanus.

Kanbkynsarop.

ok DN

Pyuka.

Kparkue Teopernyeckue 1 y4e0OHO-MeTOAMYECCKHE MATEPHUAJbI



M0 TEME MPAKTUYECCKOIO 3aHATHUA

Yri1eBO10PO/IbI — CaMble MPOCThIE OPraHUYECKHE COSAMHEHNS, COCTOSIINE U3
yraepojaa u Bojopoa. B 3aBucMMOCTH OT XapakTepa yriepoaHbIX CBsI3ei U
COOTHOIIIEHUS MKy KOJIMYECTBOM aTOMOB YIJIepojia U BOJOPO/ia OHU ACTATCS Ha
npejebHbIe (HACBIIICHHBIC) U HETIpeIeTbHbIC (HEHACHIIIIEHHbBIE) C OJTHOW UITH
HECKOJIBKUMH KPATHBIMU CBSI3IMU. B 3aBUCHUMOCTH OT CTPOCHUS YTIIEPOAHON LIeTH
YTJIEBOAOPO/Ibl OTHOCATCS K COSTUHEHUSIM C OTKPBITOHN (HE3aMKHYTOM )
YTIEPOIHOM 1ETbIO U C 3aMKHYTOH, T.€. K IIUKINYECKUM coenunenusiM. Cpenu
MUKIMYECKUX YTIIEBOJAOPOIOB 0COOYIO TPYIITY COCTABISIOT apOMaTHUYECKUE
YTIIEBOJOPO/IbI, OTIUYAIOIITUECS PSIIOM CIIeIU(PUUECKIX CBOWCTB.

AnUEIHYecKMe
(ammb aTmue crcm) )

S |
Haceimeassie ||| HeHacbIn e HHbIE A THITHETH- ApumaTH—
\\
R | —
A.lm e HBI [TukM0a0K AHBI
l::nH2n CnH2n
Ak aHBI AIEagHeHBI 1k T0ATK e HBI
CnH2n+2 CnHEn-z CnHEn-E
ATEHHBI L8 0 aTK HHBI
an2n-2 CnHZn--i

I'omoJuioru -
BEIIECTBA, MPUHAIJICKAIIHNE K OJTHOMY KJIACCY, CXOJHBIE 110 COCTaBY, CTPOCHUIO U
CBOMCTBaM, HO pa3JIMyaroNIuecs Ha OJHY WM Heckoybko rpynn CHz (rpymimy
CH2 Ha3bIBalOT rOMOJIOTUYECKON pa3HOCTHIO)

T'oMoJIoTHYeCKHM PSIIOM HA3BIBACTCS PSJ] BEIIECTB, PACIIOIOKEHHBIX B MIOPSIKE
BO3pACTaHUs WX MOJIEKYJISIPHBIX MAacC, CXOJHBIX 10 CTPOCHUIO M XUMHUYECKUM
CBOMCTBaM, I'/Ie KaX/IbII YJIeH OTIMYaeTCs OT MPEAbIAYIIEro Ha TPYIITy

CH; U30mepus — siBJICHUE CYIIECTBOBAHUS COCIMHEHUM, KOTOPHIE UMEIOT
OJIMHAKOBBINA COCTaB (OJMHAKOBYIO MOJIEKYJIAPHYIO (OPMYJTY), HO pa3HOE
ctpoenue. Takue coeTMHEHUS Ha3bIBAIOTCS uzomepamu. Paznuuus B mopsiake
COEIMHEHMS aTOMOB B MOJIEKYJIaX (T.€. B XUMUYECKOM CTPOCHUH) MPUBOJISAT

K cmpykmypHou uzomepuu. CTpO€HUE CTPYKTYPHBIX U30MEPOB OTPAKACTCS
CTPYKTYPHBIMH (POPMYJIAMH.

VB B 3aBUCHUMOCTH OT CTPOEHUSI POSIBIISIIOT CIEAYIONIME 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 MOJIEKYJISIPHOM (OpMYJIbl OPraHMYECKOr0 BelecTBa:
ANTOPUTMBI PELICHUS.
1. 1. Beruucnsiem MONSIPHYIO MacCy BEIIECTBA.
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 MOJISIpPHYIO Maccy MOJTYYEHHOTO BEIECTBA.

4. Ecnu monsipHas 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 OTPE/IEIsIeM KOJTHMIECTBO aTOMOB KHUCIOPO/Ia, €CITH
BEIIECTBO KUCIOPOAOCOACPIKAIINE, UM a30Ta, €CJIM BEIIECTBO a30TOCOIEprKaIlIee.

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 konmdectBo 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. BelecTs MO MPOAYKTAM CTOPAHUS.

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
BewecTsa (1), Torna 3agava penieHa npaBUWIbHO; €CIM MOJISIpHask Macca
MOJIY4YE€HHOT'O BEIIECTBA OTIMYAETCS OT MOJISIPHOM Macchl BeriecTa (1),
BBIYKCIIIEM PA3HOCTh U OMpPEEsieM KOJIMUYECTBO aTOMOB KUCJIOPO/1a, €CIH
BEIIECTBO KUCIOPOAOCOAECPIKALINE, UM a30Ta, €CJIM BEIIECTBO a30TOCOIEprKaIlIee.

Ilpumep: I1pu cropanuu opraHM4EeCcKOro BemiecTBa Maccoit 2, 37 r o6pazoBanoch
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/mounb
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. Haxonum kommdectBo atomoB H o opmyie (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:
OKCHJI KaJIBITUSI — KapOu I KaJbllus — alleTUiieH — OCH30IT

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

1. Ilpu cxxuranuum 2.2 r. BemecTBa noxyuuiu 4,4 r okcuaa yriepoaa u 1,8 1.
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 CTPYKTYpHBIEC (DOPMYJIBI COCTUHEHUHN TTO UX HA3BAHUSIM:

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

3. CocTaBbTe YpaBHEHUS PEAKIMH MO IIEMOYKE MPEBPAILICHHI:
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. YriaeBoaopoa nmoxyuuian OKCUJI yriiepoaa maccou 35,2 T
1 Boay Maccoit 14,4 r. OTHOCUTEIbHAS TJIOTHOCTh 3TOTO YIJIEBOA0PO/Ia MO
BO31yxy paBHa 1,93. BeiBenute MOJEKyJIIpHYIO (GOpMYJTY.

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

2. BrmonHUTE 3a0aHUS IO BAPUAHTAM.

JlabopaTtopnasst padora Ne 3. “IIpeBpaiieHusi OpraHu4YecKHX BelleCcTB MPHU
Harpesanuu''.

OP: 01-031

JP: 11-A11

o0bem yacoB___ 24

MeTtoauyeckue ykazaHus 10 X0y BbINOJIHEHHUs PadoThI

O01me pekoMeHIAUT
[To Bcem BompocaM, CBS3aHHBIM C H3yUYE€HUEM TUCITUTIINHBI (BKITFOYAs
CaMOCTOSITENIbHYIO pabOTy), KOHCYJIBTUPOBATHCS ¢ TIpenoaaBareneM. CobnoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOXKHOCTH IPH paboTe ¢ KUCIOTaMu U 1enoyamu! B
ciyuae MormnajiaHusi Ha KOXKYy — MpoMo# Boj1oit!)

Ieab: HAYyIUTHCS MOIyYaTh B 1aOOPATOPUHU STHIICH; U3YUYUTh (PU3HMUYECKUE U
XUMHWYECKUE CBOUCTBA DTUJIEHA.

Oo6opynoBanme: IpoOUPKH, MPOOKA C Ta300TBOIHON TPYOKOH, IITATHB,
CIIUPTOBAs TOPEJIKa, CIIUYIKH.



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

B npoOupky Hamwim 1 M1 STUIOBOTO CIIUPTA U OCTOPOXKHO 100aBbTe 6—9 Ml
KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTHI. 3aTEM BCHINAIIM HEMHOTO MPOKAJICHHOTO
necka (YTOOBI MPEOTBPATUTH TOTYKH JKUIKOCTH TP KUTICHUH ). 3aKPBUTH
MPOOUPKY MPOOKO# C Ta300TBOHOM TPYOKOM, 3aKpENUIN €€ B IITaTUBE U
OCTOPOKHO HATPENTH 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 00pa3yercs STUIICH.

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

B npyryto npobupky Hanumau 2-3 mu 6poMHON BoAbl. OMyCTHIIM Fa300TBOIHYIO
TpYOKY MepBoil MpoOUPKH 10 AHA MPOOUPKHU ¢ OPOMHOM BOJOM U MPOITyCKaJIX
yepes HEeE 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,
HNOOKUCIIEHHOTO CEPHOM KUCIIOTOM, U MPOIYCTHIIN YEPE3 HErO I'a3.



[Ipu nmpormyckanuu rasza yepes nojkucieHubi pacteop KMnO4, mpoucxoaut
oOecueunBanue pactsopa KMnOa.

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

B X0Ac€ pCaKIuu IIPOUCXOIUT OKHCIICHUEC 9THIICHA ITIOAKHUCICHHBIM PACTBOPOM
IEpMaHraHaTa KaJius.

Brigensitonuyecs ra3 nepBoil mpoOUPKU MO I0KTIIH.

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 HAYUYMIIUCH TIOJIy4aTh B
7ab0paTOpUM ATUIICH peakluen NeruapaTalny CIupTOB; U3yYHIIM XUMUYECKUE
CBOMCTBA ATHJIEHA, & UMEHHO, JICIICTBHE 3TUJIEHAa HA OPOMHYIO BOJY U
IIOJAKUCIICHHBIA PACTBOP IIEPMAHIaHATa KaJusl.

JlabGopaTopHasi padora Ne 4. “UnenTudukanus OpraHuYecKUX coeTuHeHuit
OT/AEeJbHBIX KJIACCOB).
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OP: O1-0O31

JIP: J11-J111

MeTounquKne YKa3anus 1o Xoay BbBINOJHCHUSA paﬁoTbl

O01mme pekoMeHIALUT



ITo Bcem BompocaM, CBA3aHHBIM C H3YyYEHUEM JUCLUIUIMHBI (BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy), KOHCYJIbTUPOBAThCS ¢ npenogaBateneM. CobonaTh
TEXHUKY 0€30MacCHOCTH (OCTOPOKHOCTh MPU padboTe ¢ KUCIOTaMU U 1enoyamu! B
cllydae MornajaHus Ha KOXy — IPpOMOM BOAOM!)

OTJeJbHBIX KJIACCOB”

Tema: «AneHTHGUKANUA OPraHUYECKUX BelIECTB)
Llenp 3aKpenUTh 3HAHUS 00 UACHTH(PUKAIIUN H3yUYESHHBIX OPTaHUICCKUX
COCJIMHCHHI, COBEPIIICHCTBOBATh YMECHHSI PEIIaTh AKCIIEPUMEHTAIbHBIC 33 Ja4H.
O06opyI0BaHKE U PEAKTHBBI: PACTBOPHI TIIFOKO3bI, TIIHIIEpUHA, (hopmanbaeruia,
KapTodenb, 0emblii XJ1e0, crenoe 10JI0K0, paCTBOPHI TUIPOKCUAA HATPUS,
cynbdara menu (I1), ammuadnbiii pacTBOp cepedpa, CUpTOBOM p- p Hofa,
CIIUPTOBKA, JIepKaTellb JUIsl MPOOUPOK, IMTATHB C MPOOUPKAMHU.

CoaepxkaHue W NOPSAI0K BbINOJHEHUs OnbITa cM. yueOHUK O.C.I'abpuesnsina
Xumus 10 (6a3oBbliii ypoBeHb). 3aganue 1

B nByx mpobupkax 6€3 STUKETOK COAEPKaTCs CIASAYIOIINE BEIIeCTBA:

| BapUaHT: STUJIOBBIN CIIUPT 151 MypaBbUHAsA KHUCJIOTA;
2 BAPUAHT: pPacTBOPHI TJTFOKO3bI u TJIMLEPUHA;
3 BapHUaHT: pPacTBOPHI dbopmanbaeruaa u Oenka;
4 BAPUAHT: pacTUTENBHOE 151 MAIIMHHOE Macna;
5 BApPUAHT: KpaxMaJIbHbIN KJIEUCTEP 51 [JIALEPUH;
6 BApUAHT: pPacTBOPHI TJTFOKO3bI u ATaHOJIA;
7 BapuaHT: PaCTBOPHI Caxapo3bl U IIIFOKO3BbI.

[Tomyunte y yuutenss ABe MPOOMPKH B COOTBETCTBHM C HOMEPOM BAIIIETO
BapuanTa. [Ipennoxure crmocod IKCIIEPUMEHTATTLHOTO OTPEIEICHUS COIEPKIMOTO
Kaxaon mpobupku. Ilocie omoOpeHus Bamero mPEAJIOKEHUS YUUTEIEM
MPUCTYITUTE K MPAKTHUYCCKOMY PACIIO3HABAHUIO BEIIIECTB.

3aganue 2

C moMOIIBI0 OJTHOTO PEaKTHBA JIOKAKUTE, YTO TIIFOKO3a SBISICTCS BEIICCTBOM C
JBOWCTBEHHOM (DyHKITHEH.

3aganue 3

Bam Bblmanel mpoOUpPKH € pacTBOpaMU, B OJIHOM M3 KOTOPBIX COAEPKHUTCSA
TJIMIEPUH, B JApyrod — dopmanbaeru, B TpeTheid — T1ioko3a. C MOMOIIbIO
OJTHUX ¥ TE€X K€ PEaKTHBOB OMPECIIUTE KaXKI0€ BEIIECTRO.



3aganmue 4

JIoKaKHTEe OMBITHBIM ITyTeM, YTO KapTodesab U Oeblil Xjed coaepikar Kpaxmal, a
criesioe si0JIOKO — TITIOKO03Y.

NaenTuduranmusa OpraHudecKux coequHeHuin. 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 ObITb ene ynoBuM. [lms Oojee TOYHOrO OMpeAeNeHUs MOKHO
BOCTIOJIB30BaThCSl  PEAKIMEeN  «cepeOpsSHOro 3epKaima» WM peakIue co
CBEXEIPHUTOTOBJICHHBIM TuapokcuaoM wmeau (II), B koTtopwie, B OTIMYHE OT
STHJIOBOTO CIHUPTA, BCTyNaeT MypaBbUHAs KUCIIOTA, T.K. €€ MOJIEKYJbl COJIepKar
KapOOHWJIbHYIO TPYIIITY.

OmpiT. B kaxayro mpoOHpKy J00aBMIM MO HECKOJIBKO Kallelb aMMHAYHOTO
pacTBoOpa OKcHaa cepedpa, mpoOupKku Harpeln. B ogHoit 13 mpoOupok HabIrogaeM
BBITIAZICHUE OCaKka cepedpa. 3HAUUT, 3/1eCh COCPKUTCS MypaBbUHAs KUCIIOTA.

Bapuanr 2. PacTBOp I/Il0K03bI U IJIMLEPHHA

Jns ompenenieHUsT MOXHO BOCIOJIb30BAThCSl PEAKIIMEN «CEpPEeOpSITHOTO 3epKaiay
WM peaKiMel co CBEXKEMPUTroTOBICHHbIM Tuapokcuaom meau (II), B kotopsie, B
OTJINYME OT TJULEPUHA, BCTYNAET IJIIOKO3a, T.K. €€ MOJIEKYJbl COJEpXkKaT
KapOOHUJIBLHYIO TPYIIY.

Oneir. B kaxayro npoOUpKy H00aBMIM IO HECKOJIBKO Karelb aMMHaYyHOTO
pacTBopa okcuaa cepedpa, mpoOupku Harpenu. B ogHoi#t u3 npobupok HabI01aeM
BBITIAZICHUE OCaKa cepedpa. 3HAUUT, 3/1eCh COACPIKUTCS TIIFOKO03A.

Bapmuanr 3. PactBopsl dopmanbaernia u 6eaka

Jlist onpeneneHus MOKHO BOCTIONB30BAThCS PEAKINE CO CBEKEMPUTOTOBICHHBIM
ruapokcuom mean (I1), B koTopyro BeTynaeT Kak 0eloK mpu OOBIYHBIX YCIOBUSX,
a popMabIETH T TOJIBKO MPU HATPECBAHUH.



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

B onno#t u3 mpobupok HaOmogaeM (uoJIeTOBOE OKpalllMBaHUE. 3HAYMT, 37ECh
conepxutrcst Oenok. Copepxkumoe aApyro mnpoOupku Harpenu. Habmromaem
BhIMaJIeHUe KpacHoro ocanka okcuma memu (II), 9ro moarBepikmaeT — BTOpas
poOUpKa CONEPKUT (POPMATTBICTH/I.

Bapuanr 4. PacTturesibHOEe M MAIIMHHOE MACJIa

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. KpaxmaJibHblil KjeiicTep U IJIMIEPUH

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. [ TueprH He JaeT 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, mpoOupku 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 mpoOupky ¢ pacTBOpOM TJtOK03bI J00aBimsieM 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 TPYyMIl. 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

PacTBOpbl TJIOKO3bI, TiULEpUHA U (GOpMANbIETUAa MOXKHO Ppa3IUYUTh 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 KapOOHMUIBHOM TPyNIbl 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
HaJIMYUE U KapOOHMUIBHOW HECKOJIBKMX T'MJIPOKCHJIBHBIX TPYMIL. 371€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 SBISIETCA CHUHEE OKpALIMBAHUE IIPH
B3aMMOJICUCTBUM ¢ HoaoM. Hanecnm mmmeTkodl Ha cpe3 KapToderns, CIeIoro
s10710Ka U KycOoK Oenoro xJjieba HEeCKOoJIbKO Karenb Woma. Ha cpese xaprodens u
Kycke Oenoro xjeda HaOJIf0JjaeM CHHEE OKpallliBaHUE, 3HAUUT 371€Ch COJNCPIKUTCS
Kpaxmal.



3ajgaHue 2.

Omblt 1 « I'moko3a — BENIECTBO C ABOMCTBEHHON (DYHKIIUEH)

[TocMOTpH BUIEO IO CCHUIKE
https://yandex.ru/video/preview/?film1d=5374293197039654520&text=Bn10%20
r1r0K03a%20BenectB0%20c%20a80iicTBeHH0#1%20d yHKITNEei &path=wizard&par
ent-reqid=1588928735062656-1225856984402415179700299-production-app-
host-sas-web-yp-151&redircnt=1588928747.1

JlaHHBIE BHECH B TAOJIMITY

Uto nenanm Uro Habmoganu YpaBHEHHE peakiuu

3aganue 3.
Omnpit 2 «neHTudukaiys OpraHUuYeCKUX BEIICCTB

[TocMOTpH BHUZIEO MO CCHUIKE
https://yandex.ru/video/preview/?filmld=17007994059181864054&parent-
reqid=1588927696059297-1460426704951107707400133-prestable-app-host-sas-
web-yp-
165&path=wizard&text=Bueo+crnoco0+IKCIEpUMEHTAILHOIO+OIIPEAETICHUSIHOII
PEACICHUITPACTBOPOBHTIIOKO3bI U TIIHIEPHUHA

JlaHHbBIC BHECH B TaOIHITY

Uto nenanm Urto Habmoganu YpaBHEHUs peakuui

3ajgaHue 4.
OmneIT 3 «OOHApYKEHUE KpaxMajia B IPOIYKTAX ITUTAHUS

[TocmoTpu

Bujieo https://yandex.ru/video/preview/?filmIid=8478555990725771458 &text=Kak
+onbITHEIMATTyTeMt10Ka3aTh %2 CHuTo+xXs1e0+coepkuT+kpaxman%2C+a+a0610k
O+HET , WM MPOBEIU IKCIICPUMEHT JI0Ma.

JlaHHBIE 3aHECU B TAOJIUILY

Yro nenanu Yro Habmrogamu BriBog

BriBoI:

Tema npakTuueckoii padorbl Ne 8. Paznen 5. CKOpoCTh XUMHUYECKUX PEAKITH.
XUMHUYECKOE PAaBHOBECHUE

o0bem yacoB___ 44
OP: O1-031

JIP: 1-J111

MeToauyecKkue yKa3aHusl 110 X0y BbINOJHEHHS padoThI



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
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O01mme pekoMeHIAUNT
[To Bcem Bompocam, CBSI3aHHBIM C U3yYE€HHUEM JAUCIUILIINHBI (BKIIOYas
CaMOCTOSITENIbHYIO paboTy), KOHCYJIBTHPOBATHCS C npenogaBateneM. CobmonaTh
TEXHUKY 0€30MacHOCTH (OCTOPOKHOCTH PH paboTe ¢ KUCIOTaMu U 1esnoyamu! B
clly4ae MornajaHus Ha KOXy — IPOMOM BOAOM!)

BapuanTt Nel

IIpu BbinoiHeHun 3agannii A1-A10 U3 npeasioKeHHbIX BADHAHTOB OTBETOB
Bbl0epHUTE TOT, KOTOPbI Bbl CYUTAETE MPABWIbHBIM. 1 0aJu1 32 KaxKa0e
BEPHO BBHINOJIHEHHOE 3a]JaHNe.

Al. ®daKTop, He BJUAIONIUI HA CKOPOCTh XMMHUYECKON peaKIMu:

1) JdaBnenue 2) Karanuzatop 3) KonnenTparus 4) dopma cocyna, B
KOTOPOM MPOTEKAET PeaKIIus
A2. ®akTop, BAUSIONINKA HA CMellleHHue XUMH4Y€eCKOr0 PABHOBECHSI:

1) Bun xumuyeckoii cBsizu  2) KaranuzaTop 3) IIpupoaa pearupyromux
BEIIIECTB 4) Temnepatypa
A3. C yBeJnueHHeM KOHIEHTPALMHU 230Ta B 2 pa3a CKOPOCTb NPAMOM
peakuuu, ypaBHeHue KoTopoi N2(1)+02(r)«>2NO(r)

1) He uamenurcs 2) YBenuuutcs B 2 paza 3) YBenuuurcs B 4
pasa 4) YMensIuTcs B 4 pasa
A4. C yBesimueHreM JABJICHUS B S5 pa3 CKOPOCTH NPAMOM peaKLMH,
ypaBHeHue KoTopoi 2NO(r)+02(r)—2NO2(r), yBeJUUYUTCA B:

1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125 pa3
AS. IIpu noBbimennu Temneparypsl Ha 10°C (temnepatypHblil kKo3¢GuumuenT
PaBEH 2) CKOPOCTh XUMHY€CKOH PeaKIUU YBEJINYNBACTCH:

1) B 2 paza 2) B 4 paza 3) B 8 pa3 4)B
16 pa3
A6. C yBeanueHHeM JaBJIeHHsI paBHOBecHe 00paTHUMOM peaKlUui, ypaBHEHHE
koTopoii CoHar+H20 )~ C2HsOHpy

1) He m3menutcst  2) CMECTUTCSI B CTOPOHY MTPOYKTOB Peakiuu  3)
CMecTuTCs B CTOPOHY MCXOJIHBIX BEIIECTB
A7. 1 cMelieHusl XUMHYeCKOr0 paBHOBeCHsI 00paTUMOM peakuuu
250:(r)+02(r)<—2S03(r)+Q B CTOPOHY HCXOIHBIX BeIECTB HEOOXOTHMO:

1) YBenuuuth naBiaenue  2) [loBwicuth Temnepatypy  3) [HoHusuth
Temiiepatypy 4) Beectu katanuzaTop
A8. MakcumMaJibHAsl CKOPOCTh XUMHYECKOH peaKkIuy MPU B3aUMOAeHCTBUH
BeLIECTB, (OPMYJIbl KOTOPBIX

1) Zn(rpanynsr) + HCI 2) Zn(nbuip) + HCI 3)Pb +
HCI 4) Fe + HCI
A9. IloBbllIeHHE TEMIIEPATYPHI CMeEIaeT XMMUYeCKOe paBHOBeCHe BIIPABO B
o0paTuMOi peaKkIu, ypaAaBHeHHEe KOTOPOIi:

1) 2H; + O2 > 2H20 + Q 2) SO2 + H20 <> H2SO3 + Q

3) 2NO + O «» 2NO2 + Q 4) C4Hypo > C4Hg + H2— Q




A10. CkopocTh XUMHYECKOIl peaknnu, ypaBHeHue koropoii Mg + 2HCI =
MgCl; + H27, npu yMeHbIIIeHUH KOHIEHTPAIIMH KMCJIO0THI 32 Kaxabie 10 ¢ Ha
0,04 moJab/21 paBHA:

1) 0,00004 momb/(;mec)  2) 0,0004 momaw/(71°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 0aJ1j1a 32 BEPHO BBINIOJIHEHHOE 3a1aHUeE.

B1. YcranoBuTe COOTBETCTBHE MEKIY YPABHEHHEM pPeaKuu U (popMy.10ii
JJIS OTIpe/ie/IeHUs] CKOPOCTH PeaKkIuu:

YpaBHeHHE peaKIuu dopmyJia 1Jis1 ONpeaeIeHHs CKOPOCTH
peaKkuuu

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

b) C(t)+ CO2(1) =2CO(T1) 2)

B) Mg(t) + 2HCI(x) = MgCla(T) +

Ha(T) 3)
4)

A b B

B2. YcranoBuTe COOTBETCTBHE MEKAY (PAKTOPOM M cMellleHHeM PABHOBECHS
1Ji51 peakium, ypasuenue kotopoii CoH4(r)+Hz(r)«>C2He(r) + Q

dDakrTop IToJi0:keHHE paBHOBeECHS
A) IloBblllieHNE TABJICHUS 1) CmecTuTCs BIIpaBO
b) YBenuuenue Temmepatypsl 2) CMecTHTCS BJICBO
B) YBenuuenue konueHTpanuu CaHy 3) He uzmenurcs
I') YMmenbienue konueHTpanuu CoHe
J1) Ilpumenenne katanuszaTopa

A b B r i

Js 3amanus C1 naiite noJIHbIN pa3BepHYTHI OTBET.

C1(5 6anao). [Touemy, eciim cmemath TBepabli HUTpar cBuHIA (Pb(NO3)2) u
roaua kanus (KI), npu3Haky peakiuu MOKHO Ha0JII0aTh YEPE3 HECKOJIBKO YacoB,
a €ClM CIUTh PAacTBOPbl ATHUX COJEH, MNPU3HAKH PpEAKIHMH TMOSBATCA Cpasy.
Hanummre ypaBHeHUE peakuuu.
C2(5 OanuoB). 3anumure CXeMy XUMHUYECKOM PpEaKLUHH, CKOPOCTH KOTOPOH

MO>KHO PacCUMTaTh 1Mo HopMyJie
C3(60am10B). Bprumcianre, Kakoe KOJIMYECTBO TEIUIOTHI BBIACINIIOCH, €CIIH
cropeno 25 kr yraa? Tepmoxummueckoe ypaBHeHue peakiuu: C + O2= CO; +
402,24 xJIx

X-11 Tect «CKOPOCTH XUMHUYECKHUX peaknuii. XuMmuueckoe
paBHOBECHE) Bapuant Ne2

IIpu BoinosiHeHuu 3agannii A1-A10 U3 npeasiokeHHbIX BADHAHTOB OTBETOB
Bbl0epHUTE TOT, KOTOPbI Bbl CYUTAETE NPAaBWIbHBIM. 1 0aJ11 32 KaKa0e




BCPHO BBINNOJHCHHOC 3a/1aHHUC.

Al. ®akTop, He BJUSIONIMHA HA CKOPOCTh XMMHY€CKOW peaKlnm:

1) JlaBaenue 2) Karanuzatop 3) Crnoco0 noay4eHus
pEareHToB 4) Temnepatypa
A2. @akTop, He BJIAMSAIONIUI HA cCMellleHHe XMMIUYeCKOr0 PAaBHOBECHS:
1) JlaBnenue 2) KoHuentpauus 3) Temneparypa 4) ITpupona

pearupyromux BeIecTB
A3. C yBesmueHHeM KOHIEHTPALMHU XJIOPa B 2 pa3a CKOPOCTh PeaKIuMm,
ypaBHeHue koTopoii CO(r)+Clx(r)=COCl(1)

1) He uamenurcs 2) YBenuuuTcs B 2 paza 3) VBemmuuTtcs B 4
pasa 4) Ymenbmures B 4 paza
A4. C ymeHblIeHHEM JIaBJIeHHS B 3 pa3 CKOPOCTh NPSIMOil peakIuu,
ypaBHeHHe KOTopoi N2(r)+02(r)«2NO(r), yYMeHbIIHUTCHA B:

1) 3 pa3a 2) 9 pa3 3) 27 pa3 4) 81 pa3
AS. /liist yBeJIMYeHUS CKOPOCTH XMMHUYECKOH peakuuu B 32 pa3a
(TemnepaTypHbIii K03(¢PUIHEHT paBeH 2) HAI0 NOBBICUTH TEeMIIEPATYPY HA :

1)30°C 2)40 °C 3) 50 °C 4) 60 °C
A6. C yBeanuenneM koHueHTpaunu SO, paBHOBecHe 00paTHMOIl peaKIuu,
ypaBHeHne KoTopoii 2SO0z +02>2S03¢) + Q

1) He usmenutcss  2) CMeCTHTCS B CTOPOHY IPOJYKTOB PEAKIMU  3)
CMecTuTCs B CTOPOHY UCXOJIHBIX BEILIECTB
A7. Insi cMenieHUs XUMH4Y€CKOT0 PABHOBECUSI 00PaATHMO# peaKkiumn
N2(r)+3H2(r)«>2NH3(r)+Q B cTOPpOHY NPOAYKTOB PeaKIuu HEOOXOAUMO:

1) YBenuunts koHueHTpanno NHs 2) IloBbICUTH
TEMIIEPaTypy 3) [loBeicUTh HaBICHUE
A8. MakcuMaJibHasi CKOPOCTh XUMHYECKO peakiuu NPU B3auMOAeCTBUM
BelIeCTB, (OPMYJIbl KOTOPBIX

1) CoHsOH(k) + O2 2) C2HsOH(r) + O3 3) N2 +
07 4) CuO + H>SOq4
A9. ITonu:xeHue 1aBJeHHUs cMelaeT XMMUYeCKoe PABHOBeCHE BIIPABO B
o0paTuMoOil peaklui, ypaBHeHHEe KOTOPOIi:

1) CHa(r) + H2O(x) <> 3H2 + CO 2) CO2(r) + H20(k) <«
H2COs(T)
3) 3Ha(r) + Na(r) < 2NHs(r) 4) 2CO(r) + Oa(r) <> 2COx(r)

A10. CkopocTh XUMHYECKOI peakiun, ypaBHenue koropoii CuO + H.SO4 =
CuSOs4 + H20, npu yMeHbIIIeHUH KOHIIEHTPAIMH KHCJIO0THI 32 Kaxkabie 10 ¢ Ha
0,03 moJib/1 paBHAa:

1) 0,1 Mmomw/(J1ec) 2) 0,001 momaw/(1ec) 3) 0,002 mounb/(71°C) 4)
0,003 moJib/(J1°C)

B 3aganusx B1-B2 ycranoBure coorBerctBue. OTBeT 3anMIIUTE B BU/IE
MOCJIeI0BATEJIbHOCTH HUP.
2 0aJy1a 32 BEPHO BBINOJIHEHHOE 3a/IaHHe.

B1. YcTraHoBuTe COOTBETCTBHE MEkK/Y YPABHEHHEM peakuuu U popmyJioi
JJISL OTIpe/ie/IeHUs] CKOPOCTH PeaKIuu:




YpaBHeHUe peakuuu dopmy.ia 1J4 onpeaeieHusl CKOPOCTH
peakuuu

A) COq(r) + H20(k) <

H2COs(r) 1)

B) 2CO(r) + O2(r) <> 2CO2(T) 2)

B) CHa(r) + H20(x) <> 3H2 + CO 3
4)

A b B

B2. YcranoBuTe COOTBETCTBHE MEKAY (PAKTOPOM M cMellleHHeM PABHOBECHS
1Jis1 peaknun, ypasaenue koropoii 4HCI(r)+02(r)—~2H20(r) +2Cl2(r) + Q

dDakTop IToJ10:keHUE paBHOBeECHS
A) IloBpllIeHHE TEMITEPATYPHI 1) CmecTtuTcst BIpaBo
b) YBenuuenus gaBieHus 2) CmecTHUTCS BIEBO
B) YBenuuenue konuentpamuu Oz 3) He usmenurcs
I') Ymenswimenue konnenTpaiuu HCI
J1) IlpumeHeHune kaTaauzaTopa

A b B I

Js 3amanus C1 naiite noJIHbIN pa3BepHYTHIN OTBET.

C1(5 o6amnoB). [IpuBenure mpumMepbl XUMUYECKUX PEAKIUM, WIUTIOCTPUPYIOIIUX
BIIMAHUE KaTaJM3aTopa Ha HaMpaBJIeHUE XUMHUYECKOro Ipolecca: a) s
HEOPraHUYECKUX BELIECTB; O) Mg OpraHMYecKux coeauHeHud. Hanumure
YpaBHEHHE PEAKIIUU.

C2(5 oOamgoB). 3anumure CXeMy XUMHYECKOW pEakiuu, CKOPOCTbh KOTOPOWU

MO>KHO PaccumTarh 1o hopmyie

C3(66amn0B). Mcnons3ys Tepmoxumudeckoe ypaBaenue: 2Hz + O = 2H20 + 484
k/[x, ompemenuTe Maccy o0Opa3oBaBIICHCS BOABI, €CIM B XOJE pPEaAKINU
BeIAEINIOCh 520 KJ[K TEIJIOTHI.

X-11 Tect «CrOpPOCTH XMUMHUYECKHUX peakuuii. XuMnuyeckKoe
paBHOBecHe» Bapuant Ne3

IIpu BbinoiHeHun 3agannid A1-A10 u3 npeasIoKeHHBIX BADHAHTOB OTBETOB
Bbl0epHUTE TOT, KOTOPbIA BbI CYUTACTE NMPAaBWIbHBIM. 1 0aJu1 32 KaKaoe
BEPHO BbINOJHEHHOE 32 JaHHE.

Al. ®daKTop, He BJAUAIONIHI HA CKOPOCTh XMMHUYECKON peaKMu:

1) JdaBnenue 2) Karanuzatop 3) Konnenrtpanus 4) ®opma cocyaa, B
KOTOPOM NPOTEKAET PEAKIIUS
A2. ®akTop, BJAMAOUIMNA HA CMelleHHue XUMHYECKOr0 PABHOBECHSL:

1) Katanuzatop 2) Konnenrtpanus 3) Tun cBsi3u 4) Tlpupona
pearupyronmx BEUIECTB
A3. C yBeJMyeHHeM KOHUECHTPALMU KHCJI0POa B 2 pa3a CKOPOCTh PeaKLuM,
ypaBHeHue KoTopoii CHs(r)+202(r)=CO2(r) + 2H20(1)




1) He uamenurcs 2) YBenuuutcs B 2 pa3a 3) VBenuuutcs B 4
pasa 4) Ymenbuures B 4 paza
A4. C yBesimueHneM AaBJIeHUA B 4 pa3 CKOPOCTHh NPAMOM peaKLMH,
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 TemMnepatypsl Ha 20 °C (TeMuepaTypHbIi
K03 PHUIHEHT paBeH 3) CKOPOCTh XUMHUYECKOM PeaKINMH YBEJIUYUTCH B :

1) 3 paza 2) 9 pas 3) 27 pa3 4) 81 pa3
A6. C yBesimueHneM TeMIepaTrypbl paBHOBecHe 00paTHUMOI peakiuu,
ypaBHenne koTopoii COz+Cr«—>2COr) — Q

1) He usmenutcss  2) CMeCTHTCS B CTOPOHY IPOJYKTOB PEAKIMU  3)
CMecTuTCs B CTOPOHY MCXOJIHBIX BELIECTB
A7. Insi cMenieHNsi XUMH4Y€CKOT0 PABHOBECUS 00PaATHMOM peaKkiumn
2NO(r)+02(r)<>2NO2(r)+Q B CTOPOHY HCXOHBIX BEIIECTB HEOOXOTHUMO:

1) VBenuuuth kKoHIIeHTparuo NO> 2) IToHU3UTH
TEMIIEPATYPy 3) IloBbicuTh HaBIEHUE
A8. MakcuMaJibHasi CKOPOCTh XUMHYECKO peakiMy NMPU B3auMOIeHCTBUM
BelleCTB, (OPMYJIbI KOTOPBIX

1) BaClx(t) + H2SO4 2) BaClx(p-p) + H2SO4 3) BaO +
H2SO4 4) CaCOz + H2SOq4
A9. Ilonun:xeHue TeMIepPaTypbl CMellaeT XUMHYECKOe PABHOBeCHE BIIPAaBO B
o0paTuMoil peakunu, ypaBHeHHE KOTOPOM:

1) 2NO(r) + O2(r) <> 2NO2(T) + Q 2) CaHs(r) <> 2C(T) + 3Ha(T)
-Q
3) 2HBr(r) <> Ha(r) + Bra(x) — Q 4) 2HI(r) <> Ha(r) + In()

A10. CkopocTh XHUMHYECKOI peakiun, ypaBHenue koropoii CaCOs + 2HCI =
CaCly + COz + H20, npu yMeHbIIIeHHH KOHIEHTPAIMN KUCJI0THI 32 KasK/Ible
20 ¢ na 0,05 mosb/1 paBHa:

1) 2,5 Momb/(11ec) 2) 0,25 Momw/(11ec) 3) 0,025 mounn/(71°C) 4)
0,0025 mMomw/(11°C)

B 3aganusx B1-B2 ycranoBure coorBerctBue. OTBeT 3anMIINTE B BU/IE
MOCJIeI0BATEJIbHOCTH HHP.
2 0aJ1j1a 32 BEPHO BBINOJHEHHOE 3aJaHUeE.

B1. YcraHoBuTe COOTBETCTBHE MEkK/1Y YPABHEHHEM peakuuu U popmyJion
JJISL ONpe/ieJIEHUs] CKOPOCTHU PeaKIUM:

YpaBHeHHe peakIuu ®dopmyiia 1JIst ONpeaeJeHnsT CKOPOCTH
peaKIuuu
A) S(1) + O2(T) <> SO2(T) 0
b) 2HBr(r) <> Ha(T) + Bra(x) 2)
B) Nao(1) + O2(1) <> 2NO(1) 3)
4)




B2. YcranoBHuTE COOTBETCTBHE MEKAY (PAKTOPOM M cMellleHHeM PABHOBECHS
JIS peaknum, ypaBHeHue KoTopoii 2CO(r)+02(r)—2C0(r) + Q

dDakTop IToJ10:keHHE PaBHOBeECHS
A) YBenuueHus JaBJICHUS 1) CmecTuTCs BIpaBo
b) YBenuuenue konmenTpauuu O 2) CmecTHUTCS BIEBO
B) [loBbllieHre TeMIiepaTypbl 3) He usmenurcs
I') ITpuMeHeHure KaTaiu3aropa
1) YBenunuenue konnentpamuu CO;

A b B r i}

Js 3amanus C1 naiite noJIHbIN pa3BepHYTHIN OTBET.

C1(5 0amunoB). [ToueMy peakiusi MEXAy KUCIOTOM W TJIAJIKOM T'paHyJOM IUHKA
UJIET MEJIJICHHEE, YEM C 3TOU K€ KUCIOTOW M MIEPOXOBATOM IrpanyJion. Hanmummure
YpaBHEHHE PEAKIIUH.

C2(5 oOasioB). 3anumure CcXeMy XUMHYECKOW pEaKIMU, CKOPOCTh KOTOPOHU

MOXHO paccuuTaTh 1o hopmyJie

C3(66anao0B). Kakoe KOJIMYECTBO TEIUIOTHI BBIACIUTCS MPU CXKUTAaHUU 25T
BOJIOPOJIa, B3ATOrO0 IPU HOPMAIbHBIX YCIOBHSIX? TepMOXMMHUYECKOE YpaBHEHUE
peakiuu: 2Hz + O2 = 2H20 + 484 xJIx

X-11 Tect «CKOpoCTh XUMHYECKHUX pPeaKluii. XUMH4YecKoe
paBHOBecHEe» Bapuant Ne4

IIpu BpinoJiHeHuM 3agannil A1-A10 u3 npeasioKeHHBIX BADHAHTOB OTBETOB
Bbl0epHUTE TOT, KOTOPbIA BbI CYUTACTE NMPAaBWIbHBIM. 1 0aJu1 32 KaKaoe
BEPHO BbINOJHEHHOE 32 JaHHE.

Al. ®daKTop, He BJAUAIONIHI HA CKOPOCTh XMMHUYECKO peaKIu:

1) Pazmep npobupku 2) Karanuzatop 3) Konuenrtpauus 4)
[Ipupoaa pearupyromnmx BEIIEeCTB
A2. ®akTop, He BIAMSIOUIMNA HA CMEIIeHUEe XUMHYECKOIr0 PABHOBECHS:

1) Karanuzarop 2) Konnenrparus 3)

JlaBneHue 4) Temmepatypa
A3. C yBesimueHneM KOHIeHTpanuu okcuaa yriaepoaa (II) B 2 pa3a ckopocTh
peakuuu, ypaBHenue koropoii 2CO(r)+02(r)=2CO(r)

1) He usmenurcs 2) YBenuuutcs B 2 paza  3) YBenuuurcs B 4
pasa 4) Ymenbmutes B 4 pasza
A4. C yMeHBbIICHHEM JAaBJCHHUA B 2 pa3 CKOPOCTh NPSIMOM peaKIuu,
ypaBHeHue KoTopoii N2(r)+3H2(r)«<—>2NHs(r), yMeHbIIMTCA B:

1) 2 paza 2) 8 pa3 3) 16 pa3 4) 32 paza
AS. Jlns yBeJIM4eHHsI CKOPOCTH XUMHYECKO# peakuuu B 27 pa3a
(TemnepaTypHblii KO3 uuHeHT paBeH 3) HAI0 MOBBICUTH TEMIIEPATYPY HA :

1)30°C 2)40 °C 3) 50 °C 4) 60 °C
A6. C yBesiMueHHeM JaBJICHUS PaBHOBecHe 00paTHUMOi peaklMu, YypaBHEHHE
koTopoii COr+2H2«>2CH30H) + Q

1) He usmenutcss  2) CMECTUTCS B CTOPOHY MPOAYKTOB PEaKIMK  3)
CMecTuTCs B CTOPOHY UCXOJIHBIX BEIIECTB




A7. Ins cMenieHnsi XHMH4Y€CKOT0 PABHOBECUSI 00PATUMOM peaKkiuum B
CTOPOHY NMPOAYKTOB PeaKIHHU
Heooxoaqumo CHz:COOH(:k)+C2HsOH(:k)«<>CH3COOCH5(:x) + H2O(k)

1) YBenuuuth kounenTpanuo C2HsOH 2) YBeAUM4UTh KOHLIEHTPALIUIO
H20 3) [ToBbICHTH aBlICHUE
A8. MakcuMaJbHasi CKOPOCTh XUMHYECKOH peaKkIuy MPU B3aUMOAeHCTBUH
BelIeCTB, (OPMYJIbl KOTOPBIX

1) Ha(r) + O2(T) 2) S(1) + O2(r) 3) N2o(t) + O2(r) 4)
CsHia(r) + O2(T)
A9. IloBbllIeHUE JaBJIeHHS CMelllaeT XUMUYecKOe paBHOBecHe BIIPABO B
o0paTuMoil peakunu, ypaBHeHHE KOTOPOM:

1) 2NO2 (1) «> N2O4(r) 2) Na(T) + O2(t) <> 2NO(T)

3) CaCOs(T) «» CaO(T) + CO2(T) 4) CHa(r) <> C(T) + 2H2(T)
A10. CkopocTh XHMHYECKOIi peakiuu, ypaBHeHne kotopoii Zn + 2HCI| =
ZnCly + H, npu yMeHbIIeHUH KOHIEHTPAMU KUCJI0THI 32 Kaxabie 30c Ha
0,06 MmoJ1b/71 paBHa:
1) 0,001 mow/(;1°C) 2) 0,002 mow/(11°c) 3) 0,004
MOJIB/(J1°C) 4) 0,02 mMomb/(J1°C)

B 3aganusix B1-B2 ycranoBure coorBerctBue. OTBeT 3anMIIUTE B BU/IE
MOCJIeI0BATEJIbHOCTH HUP.
2 0aJij1a 32 BEPHO BBINIOJHEHHOE 3aJ1aHUeE.

B1. YcTraHoBuTE COOTBETCTBHE MEkK/AY YPABHEHHEM peakuuu U popmyJion
JJISL OMpeieJIEHUs] CKOPOCTHU PeaKIUM:

YpaBHeHHe peaKkIuu ®opmya 1Jis1 onpeieIeHHsl CKOPOCTH
peakium
A) CaO(t1) + CO2(1) = CaCOs3(1) 0
b) Hz(r) + Clz(r) <> 2HCI(1) 2)
B) CO(r)+2H2(r)«>2CH3OH(1) 3)
4)
A b B

B2. YcranoBuTe COOTBETCTBHE MeKAY (PaKTOPOM M CMeLIeHMEM PABHOBECHUS
JJI peakuum, ypaBHeHue koropoii CoHa(r)+ H.O(r)«»> C2HsOH(r) + Q

dakTop IToJ10:keHHE paBHOBeECHS
A) IloBblllIeHHE TEeMOIEPaTypPhl 1) CmecTutcs BIpaBo
b) YBennuenue konuentpauuu CaHy 2) CMecTHUTCS BJIEBO
B) IloBblllieHNEe 1aBieHUS 3) He uzmenurcs
') [IlpumeHeHue kaTanau3aropa
J1) Ymenbiienne konuentpauuu H>O

A b B T i}

Jist 3apanus C1 naiite noJHbIA Pa3BePHYThIN OTBET.




C1(5 6amnoB). [Touemy, ecnu cmerrats TBepablii HUTpaT cBuHia (Pb(NO3)2) u
nomun kanus (KI), mpusHaku peakiimm MOXKHO HaOII0aTh Yepe3 HECKOJIBKO YacoB,
a €ClIM CIUTh PAacTBOPbl ATHUX COJEH, NPU3HAKH pEAKLHUH TOSBATCA Cpa3sy.
Hanumure ypaBHEHHE peakinu.

C2(5 OanoB). 3anumure CXeMy XUMHUYECKOW PpEAKLIHH, CKOPOCTh KOTOPOH

MO>KHO PaccumTaTth 1o hopmyie
C3(66amn0B). Vcnons3ys Tepmoxumudeckoe ypasaenue: 2Hz + Oz = 2H20 + 484
k/[x, ompenenute 00BEM 3aTPayeHHOTO KHUCIOPOAA, €CIM B XOJAE pEaKIuu
BeIAEINIOCH 580 KJ[K TEIJIOTHI.

JlabopaTtopHas paGora Ne 5. «IIpuroroBjieHue pacTBOPOBY.
o0bem yacoB___ 24

OP: 01-031
JIP: I1-111

Metoanueckue ykazaHusi 1o X0y BbIIIOJTHEHUsSI padoThl

OO01mne pekoMeHIAUT
[To Bcem BompocaM, CBS3aHHBIM C U3yUYE€HUEM JUCITUTUINHBI (BKITFOYAS
CaMOCTOATENHHYIO Pab0Ty), KOHCYJIBTHPOBATHCA ¢ MipenoaaBareneM. CoOItoaaTh
TEXHUKY 0€30MacHOCTH (OCTOPOXKHOCTH MpH padOTe C KUCIOTaMHU U 1enoyamu! B
cllydae MornajaHus Ha KOXy — IPOMOM BOAOM!)

YueOHas eJdb: HAYYHUTLCA OIPCACIIATh KOHIICHTPAIHUIO paCTBOpA, UCXOA 13
KOJIMYCCTB KOMIIOHCHTOB,; TOTOBUTH PAaCTBOPLI Ba}IaHHOﬁ KOHICHTPAIIUU.

33[{3‘1]/1 NPAKTUYCCKOIO 3aHATHUIA:

1. 3akpenuTh TEOPETUUECKUE 3HAHUS O PACTBOPAX M COCO0axX BhIpaKEHUs
KOHIICHTPALUH.

2. OTBeTHUTH HA BOIIPOCHI JIS 3aKPEIJICHUS TEOPETUUECKOTO MaTepHuaa.
3aKkpenuTh MPAKTUKY MPUTOTOBIICHUS PACTBOPA 33 JTaHHON KOHIIEHTPAITUH.
4. OTBETUTH HA BOMPOCHI JJIs1 KOHTPOJISI.
O0ecrie4yeHHOCTD 3aHATHA:
1. Ob6opynoBanue:

o TEXHUYECKHE BECHI, CTAKaH, CTEKIISIHHAS TAJI0UKa, MEPHBIN IIMIIUHID,
MepHas koi6a Ha 100 mut.

1. PeakTussr:

« conb xjopun Hatpus (NaCl), mamesast coga (NaHCO3), nuctunmampoBaHHast
BOJA.

1. Terpanp /it NPAaKTHUYECKUX U KOHTPOJIBHBIX PadoT.

2. Kanpkynsarop.



3. Pyuxa.

Kpartkue TeopeTnueckue u yaeOHO-MeTOAUYECKHE MATEPHUAJIBI 110 TEME
JJabopaTtopHoOi padoThI

PaCTBOpaMI/I Ha3bIBAXOT T'OMOI'CHHBIC CMCCH, COCTOAIINUC U3 IBYX UJIN Ooiee
KOMIIOHCHTOB.

PacTBOpuTesib 3TO KOMIIOHEHT PacTBOPA, arperaTHOE COCTOSIHUE KOTOPOTo HE
M3MEHSETCS TPU 00pa30BaHUU PACTBOPA, WM COJIEPKUMOE KOTOPOTO Mpeodiiaiaet
HaJ[ COJIEP>)KaHUEM APYTUX KOMIIOHEHTOB. KOMITIOHEHTaMu pacTBOpa SIBISIOTCS:
pPacTBOPUTENb U PACTBOPEHHOE BEIIECTBO.—

OpmHako MHOTJA TPYIHO CKa3aTh, BEIICCTBO SBIISICTCS PACTBOPUTEIICM HIIU
PacTBOPEHHBIM BEIIECTBOM, 0COOCHHO KOT/1a 00a BENIeCTBa B3aUMHO
PacTBOPSIOTCS APYT B IPyre B HEOrpaHUYESHHOM KOJIMUECTBE (KaK CIUPT U BOJAA).
B Takux ciaydasx pacTBOPUTEIEM HA3bIBAIOT TO BEIIECTBO, KOTOPOTO B PACTBOPE
OOJIBIIIE.

PactBOp, B KOTOPOM JIaHHOE BEIIECTBO MPU JAaHHOU Temreparype 0oJiblie He
PacTBOPSIETCS, HA3BIBAIOT HACHIIIEHHBIM.

[ToHSTHO, YTO PacTBOP, B KOTOPOM COJIECPKUTCSA MEHBIIIE PACTBOPEHHOTO
BEIIIECTBA, YEM B HACBIIIEHHOM, Ha3bIBAIOT HEHACBIIIEHHbIM. HekoTophie
BEILIECTBA CITIOCOOHBI 00Pa30BHIBATH MepechIeHHbIe PACTBOPhL. OTHAKO 3TO
JIOBOJILHO HECTAOMIIBHBIE )KUJAKOCTHU: €CIIA UX BCTPAXHYTh WU MOTEPETh
CTEKJITHHOM MaJIOYKOW O BHYTPEHHIOIO CTEHKY COCY/J1a, N30BITOK PAaCTBOPEHHOTO
BEIIIECTBA BHIMIAIAET B OCAJIOK.

ConepkaHue BEIIECTBA B HACBIIIEHHOM PACTBOPE MOXKET CIIYKUTh MEPOU €ro
pactBopuMocTu. Kak npasuio, pactBopuMoctsb (1iu ko3¢ uumuent
PACTBOPUMOCTH) BBIPAXKAIOT B rpaMMax Beriectsa B 100 r pacTBopuTens
(manpumep, Boabl). Ecinu pactBopumocTs nipeBbimiaet 1 r 8 100 r BobI, BEIIECTBO
cuntaercs pactBopumbiM, oT 0,1 1o 1,0 r — manopacTBopumMbIM. BemnecTra
pactBopuMocThio MeHee 0,1 r B 100 r Bobl yCIIOBHO

Ha3bIBaIOT HEPACTBOPUMBIMH.

[1o OTHOIIIEHHIO K pacTBOPAM YACTO YHOTPEOIISAIOT TEPMUHBI
«KOHUEHTPUPOBAHHBIN» U «pa30aBleHHbIN». [IoHATHS 3TH BecbMa
OTHOcUTENbHbIE. ECii pacTBOp COAEPKUT OOJIBIIOE KOJUYECTBO PACTBOPEHHOTO
BEIIIECTBA, €r0 HA3bIBAIOT KOHIEHTPUPOBAHHBIM. PacTBOp ¢ HEOOBIIUM
COJEP>KaHUEM PACTBOPEHHOTO BEIIECTBA HA3BIBAIOT pa3daBiieHHbIM. Kak
MPaBUJIO, KOHIIEHTPUPOBAHHBIMH WJIM pa30aBIECHHBIMU HAa3bIBAIOT PACTBOPHI
XOpOUIO paCTBOPHUMBIX B PACTBOPHUTEIIE BEILIECTB.

TBep,Z[I)Ie BCIICCTBA, KOTOPBLIC B CBOCM COCTABC COACPIKAT MOJICKYJIbI BOABI,
Ha3bIBAIOT KPUCTAJNJOTUAPAaTAMMU.

CopeprkaHue paCTBOPEHHOI'O BEILIECTBA B PACTBOPE HA3bIBAIOT KOHLEHTPALUEH.



MaccoBoii 10J1eii pacTBOPEeHHOT0 BelecTBa (M) Ha3bIBAIOT OTHOIIICHHE
Macchl PACTBOPEHHOTI'O BellecTBa (B) K Macce pacTBopa (Mp-pa):
m
_.100%
e (1)

DTO MOHATHE aHAJIOTUYHO MAaCCOBOM J0JI€ BEIISCTBA B JIIO0OM CMeCH, KaK
TETEPOreHHON, TaK U TOMOT€HHOM. MacCOBYIO 1OJII0 paCTBOPEHHOTO BELIECTBA
BbIpakatoT B npoueHTax (ot 0 1o 100%) unu nonsx enuuuisl (ot 0 1o 1).

Wy =

O‘IGBI/II[HO, 4dTO MaccCa paCTBOpPaA Mp-pa CKIAABIBACTCA U3 MACCBI PACTBOPUTCIIA 1Mp-
s 1 MACChl paCTBOPEHHOI'O BEIICCTBA MB.

Mp-pa = Mg + Mp-na (2)

:pOTMEPSTH KUJKOCTH B3BEUIMBAHUEM HE OUYE€Hb YJJ0OHO, TOpa3o Mpoiie
OTMEPSATH HYKHBIN 00beM. UTOOBI paccUMTaTh MacCy U3BECTHOTO 00bemMa V
pacTBopa, HEOOXOAMMO 3HATH €TO TUIOTHOCTH

Mppa (3)p =V

Kak npaBuiio, mIoTHOCTh pacTBOPa U3MEPSIOT B TpaMMax Ha MUJUTMIIMTP (T/MI1)
WM IpaMMax Ha KyOuueckuii cantumetp (r/cm® 310 00beM, paBHEIi 1 cm—),
IPUYEM YUCIIEHHO DTU 3HAUEHUs PaBHBL, MOCKOJIBKY 1 M 3. Heo6xomumo
HOMHHUTb, YTO IJIOTHOCTh YUCTOM BOABI paBHA 1 /M.

JpyruM BapuaHTOM OLICHKH KOHIIEHTPALIMU PACTBOPA SIBISIETCS MOJIAPHAs
KOHIICHTpAIIUSL.

KOJIMYECTBO PACTBOPEHHOTIO BEIIeCTBA (YMCIIO MOJIeH) B eIMHUIIE 0O0BEMA
pactBopa. MossipHast koHueHTparus B cucteme CU uzmepsieTcsi B MOJIb/M>,
OJIHAKO Ha MPaKTUKE € ropasio yallle BhIPaXarT B MOJIb/JI WJIM MMOJIB/JI. Takxe
pacpoCTpaHEHO BBIPAKEHUE B «MOJISIPHOCTU». BO3MOXKHO pyroe 0003HaYeHHE
MossipHOM KoHUeHTpauun C—MorsipHast KOHIEHTpaUs M, KOTOPOE MPUHSITO
ob6o3Hauats M. Tak, pacTBop ¢ kKoHIleHTparuen 0,5 Mosb/11 Ha3piBaroT 0,5-
MOJISIPHBIM.

PacueT MoJsipHOI KOHIIEHTpAlUK OCYIIECTBISAIOT MO (hopmyJe:

KOJINYECTBO PACTBOPEHHOTO BEIIECTBA, MOJIb;— VIJIE
oOmuit 00BEM pacTBOpa, 1.—V

Bomnpocs! 1u1s1 3aKkpenJieHnsi TeOPEeTHYECKOr0o MaTepuasia K JJadopaTopHoil
padore

1. Yrto Ha3bIBaeTCs pacTBOpoM?

2. Yto Ha3bIBAETCS PACTBOPHUTEIEM?



3. Urto Takoe KOHIEHTPUPOBAHHBIN pacTBOP?

4. Yo Takoe HACHILIEHHBIA pacTBOP?

3aganus 1J1s J1a0OPAaTOPHOTO 3AHATHS:

~ e

BBINOTHUTE NPEIJI0KEHHBIE 3aJaHNUs.
Pe3ynpTaThl pacyeTa npu NpUroTOBIEHUH PACTBOPOB 3alUCaTh B TaOuiy 1.
OTBeTUTH Ha BOIIPOCHI JIs1 KOHTPOJIS.

OT4HTaTHCS O BHITIOJIHEHHON paboTe MperojaBaTesio.

3axanue 1

Bapuanr 1

Bapuanr 2

[Tpurorosuts 80 r 10% pacTBOpa
MMOBAPEHHOM COJIN.

[TpuroroButs 40 1 5% pacTBOpa
MIOBapPEHHOM COJIU.

Ilopsinok BbINOJIHEHHS 3aJaHUSI

1. Paccunraiite Maccy paCTBOPEHHOTO BELIECTBA U PACTBOPUTEIIS.

1. Ha Becax B3BeChTE HY>KHOE KOJIMUECTBO PACTBOPEHHOI'O BEILIECTBA.

2. MepHBIM HUJIMHIPOM OTMEPHTE HYKHBII 00BEM BOJIbI, CUUTAS, YTO

IJIOTHOCTDb BOJBI paBHA 1 r/mo.

3. IlepecwimbTe pacTBOpsEMOE BEIISCTBO B CTaKaH, MPHUIICHTE BOJY,
pasMelIanTe J0 NOJHOTO PACTBOPEHUS BEIIECTBA.

4. 3anuceiBaeM PE3YJIbTAThI pacucTa IJIsI IPUTOTOBJICHUSA pacTBOPA B Ta6JII/IIIy

1.

3aganue 2

Bapuanr 1

Bapuanr 2

[TpuroroButs pactBop ooseMom 100 mi
MHIIEBOU COJIbI, €CJIM MOJIIpHAs
KoHIleHTparus pasHa 0,1 Momb/m.

[TpuroroButs pactBop o6beMom 100 mi
MUIIEBOM COJIBI, €CJIM MOJIIpHAs
KOHIIeHTparus pactBopa 0,2 MO/

HOpHI{OK BBIINIOJIHCHUA 3aJaHUA

1. PaccuuraiiTe Maccy pacTBOPEHHOI'O BEIIECTBA.

AN A

1.

Ha Becax B3BEChTE HY)KHOE KOJIMYECTBO PACTBOPEHHOI'O BEILIECTBA.

B Mepnyto koi0y Ha 100 mu1 BeblliaeM pacyeTHOE KOJIMYECTBO BEIIECTBA.
JoBoAuM AUCTUILIMPOBaHHOM Boaoit 10 100 mu.

[IepememrBaeM A0 MOJHOI'O PACTBOPEHHUSI BEIIECTBA.

3anucbeIiBaeM PE3YJIbTAThI pacdcTa AJIA IPUTOTOBJICHUS pacTBOpPA B Ta6HHHy




6. OTuuTaThCA O BBHIMOJHEHHON paboTe MPENoaaBaTelio.

Ta0muna 1

Pacuer PaCTBOPCHHOI'O BCUICCTBA U PACTBOPUTCIIA AJIA IIPHUTOTOBJICHUA paCTBOPA
BaHaHHOﬁ KOHIOCHTPpaIWuKn

Ne 3amanus Hano Pacyer no dpopmy.ie
Bapuanr
Wy "My p
Mg = m
B 577100
(%) =o
1 mp-ﬂﬂ = mp-nﬂ = mp-pa -MgB
Pp-s = 1 T/em®
mp—.rm
Vp-ﬂﬂ = VP—M = Lo
v=Cy -V, .
Cm= me M.v=
V-
2 Mg = 8 ’
Vp-pa = 100 M MOJISIpHas Macca

BemecTBa—rae M

1. Yrto Takoe pacTBOPUMOCTb?

Bomnpocsl 17151 KOHTPOJIA

2. YUTo Takoe KOHIIEHTpAIUsi pacCTBOPOB?

3. Uro Takoe MaccoBas J0JIs paCTBOPEHHOTO BelecTBa?

4. Yto Takoe MOJIsSIpHAas KOHLIEHTpauus?

3aa4u HA pacTBOPBHI.

3agaua Nel.Cmemanu 200 r Boabl 1 S0 T ruapokcuaa Hatpusi. OnpenenuTb
MacCOBYIO JOJIO BEILIECTBA B paCTBOPE.

3agaya Ne2.Onpeaenuts Maccy COJIM U 00bEM JTUCTUIITUPOBAHHOMN BOJIBI,
HeoOxoauMbIx ajist mosrydeHus 230r 12% noBapeHHO# pacTBopa.

3agaua Ne3. 180r 15%-nHor0 pacTBOpa Xsopuaa 0apust BEIMAPHIN JO MaCChl
pactBopa 145r. KakoBa cTana mpoieHTHasi KOHIIEHTpalus pactBopa’?

3apaya Ne4. Cmemanu 250r 30% u 150r 20% pacTBOpOB CEpHOM KUCIIOTHI.
Bripazute conepxaHue BEUIECTBA B IIPOLIEHTAX B IPUTOTOBICHHOM PacTBOPE.

3amauva NeS. Onpenenure Maccy ¥ KOHUEHTPALMIO PACTBOPA, KOTOPBIA HYKHO
no6aBuTth K 131 8% pactBopa, uto6s! nomyuuts 40T 14% pactBopa.




3agaua Ne6. Onpenenuts Mmaccy 10% pactBopa kapboHaTa HATPHsL, KOTOPBIHA
HYXHO 100aBuTh K 10201 2%-HOT0 pacTBopa, 4ToObI MOIYUUTh 3%-HBII pacTBOP.

3agauya Ne7. Onpenenuth Maccy 7%-HOro pacTBopa Cojid, B KOTOPOM
HE00X0IMMO pacTBOpuUTH emié 20r 3Toi cosiu, YTOObI MOMYUUTh 12 %-HblH
pacTBop.

CamocTosiTesibHasi padora.

3agaua 1. Paccunraiite maccol 10 u 50%-HbIX pacTBOPOB TMAPOKCH/IA KA,
HeoOxoauMbIx A1 mpurotoBiaeHus 400r 25%-Horo pactBopa.

3agaua 2. Onpenenuts Maccy 20%-HOro pacTBopa Cojau, KOTOPbIH HY>KHO
n006aButh K 40r 10%-HOTO pacTBOpa TOM *KeE COJU, YTOOBI MOTYYUTh 17%-HbIH
pacTBop.

PaccMOTpHM HECKOJIBKO CIIOCO00B pellieHHs 321a4 HA IPUTOTOBJIEHHE
PpacrBopoB.

PacTBOp cOCTOMT U3 ABYX YacTel: paCTBOPESHHOT'O BEILIECTBA U PACTBOPUTEIIS.

UIaIue BCCTO PAaCTBOPHUTCIICM ABJISICTCA BOAA. MaccoBas JOJIA paCTBOpéHHOFO
BCIICCTBA 3aBUCHUT OT COACPIKAaHUA BCIICCTBA B pACTBOPC U MOIKCT OBITH BBIpAa’KCHA
B IIPOLCHTAX WJIN JOJIAX.

_m(p.e- ea) 5 100%

m(pa- pa) ; W%ro60ro urcroro Beriecta pasaa 100%. W% Bobr
paBHa HYJIIO, TO €CTh, BEIECTBA B YHCTOM BOJE HET. IIpu 5TOM CyMMa BEIIECTB B
MCXOJHBIX PACTBOPAX PaBHA COAEPIKAHMIO BEIECTBA B KOHEYHOM PACTBODE.

IlepBbIii cCIOCO0 MOCTCT0BATEILHBIN.

Pemaetcst ¢ opopmiaeHrnemM TaHHBIX U UCTIOIb30BaHUEM (POPMYIL.

W= m(p.e - 8a) «100% m(pa- pa) Xw
1) m(pa - pa) : 2) m(e - ea) = 100%
i _ m(e- ea)x100%
3) m(pa- pa) = -

Ecnu naercs o0beM pacTBOpa, €ro HaJo nepecyuTaTh Ha Maccy. m(p-pa)= Vxp.

Ecam Hago paccuntarh 00beM pacTBOpa, CHavYajaa pacCUMTHIBASTCS Macca, a 3aTeM
a - a
v =mpa- pa)
00BEM. o

Ecnu He u3BecTHa Macca pacTBOpa, U Macca BEIECTBa, HO U3BECTHA MacCOBasI
nouist, (Hanpumep oHa = 20%),

x W B aHHOM cliy4yae m (B-Ba) = Xx (,2

BTopoii cniocod aJredopanyeckuii.




Hcxoaum U3 TOro, 4To MacChl BEIIECTB UCXOIHBIX PACTBOPOB PaBHBI Macce
BeIlleCTBAa KOHEYHOT0 pacTBopa. [Ipy 3TOM Macca BEIecTBa paccMaTpUBASTCs Kak
IIPOM3BEICHUE MACChl pacTBOpPa M MacCOBOM JIOJIM BelecTBa B pacTBope. (W,
yno0Hee BBIPA3UTh OT SAUHUIILI B TOJISIX).

m(p-pa)l xw+ m( p-pa)2xw =m(p-pa)3 Xw

Tpernii cnocod TMATOHAJBLHBIN WJIH METO KPecTa.

B nanHOM ciiyyae MaccoBbI€ JIOJIM PacloaraloTcs CIeayomuM o0pa3om: cieBa
CBEpXy camas 0oJbllas U3 MPUBEAEHHBIX B YCIOBUH, IO HEH camasi MaJIeHbKas, B
LEHTPE CPEeAHsA, 110 JUATOHAIM BBIUUTAEM OT OOJIBbIIEH MACCOBOM JTOJIM MEHBIIYIO,
3anucbiBaeM pesynbTar. [lapanienbHo MacCOBBIM JIOJISIM Ha PaCCTOSSHUU OT
JIMArOHAJIM YKa3bIBAEM COOTBETCTBYIOIINE MACCHI PAaCTBOPOB.

HAIIPUMEP: B npaBoii 4acTu 1MaroHaau MOJIYYUIUCh TPU % OTHOLIEHUS, MbI
BbIOMpaeM Hanboliee ya00HOe, TaK KaK MPU pacueTe JJF0OOT0 OTHOIICHUS TOTYyYUM
OJIMHAKOBBIN pe3ynbTar. W OepeTcst B POIICHTAX.

~100 10 m(p-pa)100% 10 :m(IOO%); i 10 :m(loo%);

% 80  m(10%) 90  m(20%)
20% +

- T oy 80 _m(10%)

10% 80 m(p-pa) 10% 90 m(20%)

90 m(pa-pa) 20%

IIpumeps! pemenus 3axayqy
a) Ha npurorosJ/ieHne pacTrsopos

3apauya Nel.Cmemanu 200 r Bogs! u 50 r rugpokcuaa Hatpus. OnpenenuTb
MacCOBYIO JOJIO BEILIECTBA B paCTBOPE.

1 cnoco6
lano: Pemienne
m(H20)= m(p-pa) =m(B-Ba) +m(H20)
200r m(p-pa) = 50+ 200 = 250
m(NaOH)= )
50(r ) {U :% x100%

w 22 X100%; w =20%

250

w% =7? OtBeT:0=20%




2 cnocoo PEUIEHUE

1 0 X

! ) )

+ -

50 x 1+200x0=250xX; 50=250X; X= 0,2 nmm 20%

JlaHo:

m(H20)200r-----

m(B-Ba)50r ------

m(p-pa)250r------

_______ 0% [Ipennonaraem 3HaueHune X

------- 100% 0X

3 cnocoo PEILTEHUE

~100 7
%

X%

/ .
100-X __ 200

0%

50r i:ﬂ; X =20%
100 250

OtBet: ®=20%

250

3agaua Ne2.0mnpenenuTs Maccy Coid U 00beM JUCTUIIIMPOBAHHOM BOJIBI,
HeoOxoauMbIx i nofydueHust 230r 12% noBapeHHOM pacTBopa.

1 crioco6
ano:
m(p-pa)=230r
W% =12%

m(B-Ba)-?,

Pemenune

m(p- pa) .
100%
_230x12%

m(e - ea) =100% m(e - ea) =27,62

m(e- ea) =

V=mxp; p(H20)=1v1 orctoga 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
OtBet: m(B-Ba)=27,6r; V(H20)= 202,4Mmn



V(H20)-? ‘
2 cnocoo. PEIITEHUE
1 0 0,12

B-BO BOJA P-P
xx1+(230-x)x0=230x0,12; x=27,6; m(H-0)= 230-27,6=202,4r
3 cnocoo
Jano:

m(p-pa)230r 12%

m(B-Ba)X 100%

m(H20)230-x 0%

PEINIEHUE

~100 12 Xr
%

-

" +
12%

o OtBeT: m(B-Ba)=27,6r; V(H20)= 202,4™m71
0% 88  230-
X

100 230

0) Ha cMmemunBaHue pacTBOpoOB

3agaua Nel. Cmemanu 250r 30% u 150r 20% pacTBOpOB CEPHOM KUCTOTHI.
Bripaszute copeprkaHue BEIIECTBA B MPOILIEHTaX B MPUTOTOBJIEHHOM PacTBOPE.

2 Cnocoo PEILITEHUE
0,3 0,2 X

 — ]

P-P P-P P-P



250%0,3 +150%0,2 = 400xx;
75+30 = 400x; x=0,26 nim 26%
Otset. W% = 26%

3 Cnocoo

JaHo: [Ipenmonaraem 3nauenne X

m(p-pa Nel)250r --------- 30% 30x20

m(p-pa Ne2)150r---------- 20%

m(p-pa Ne3)400r---------- x%
PEHNIEHUE
~30% 7 X-20 250r Otser. W% = 26%

X% +

20% 30-X 150

10 400

3agaua Ne2. OnpesennuTe MacCy U KOHIIEHTPAIIMIO PacTBOpa, KOTOPBIM HYKHO
no6aButh K 131 8% pactBopa, utoOb1 momyuntsb 40r 14% pactBopa.

2 cnocoo PEITEHUE
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

Hano:

m(p-pal)l3r--------- 8% [Ipennonaraem 3nauenne X
m(p-pa2)40-13-----x% 148

m(p-pa3)40r------- 14%



PEILIEHUE
X% 76 27r (% - 8)x27 =6x40; 27x -216 =240;
27X =240-216; 27x =456; x =16,9%

% OtBet: W% = 16,9%

8% X-14 13r

X-8 40r

B) Ha ynmapusanue

3apauya Nel. 180r 15%-Horo pactBopa xsiopuja 6apusi BhIIAPUIIN JO MACChI
pactBopa 145r. KakoBa cTana npoueHTHas KOHIEHTpanus pactsopa’?

2Cnocoo6 PEILIEHUE

0,15 0 X

P-P BOJa P-P
180%0,15 — (35%0) =145xx; 27 =145x; x= 0,186 nm 18,6%; OtBer. W% = 18,6%
3 cnocob
Hano:
m(p-pal)180r----15% [Ipennonaraem 3HaueHne X
m(Bobl)180-145r---0% 150

m(p-pa3)145r------- X

PEIIEHUE
X% 7 15 14571

OtBeT: ®=18,6%
15% +

0% X-15 35




180

r) JlelcTBUSA ¢ OTHMM U3BECTHHIM PACTBOPOM

3agaua Nel. Onpenenuts Mmaccy 10% pactBopa kapOboHaTa HATPHsl, KOTOPBIHA
HY>HO 100aBUTh K 1020r 2%-HOro pacTBopa, YTOObI MOIYUUTh 3%-HBII pacTBOP.

1Cnocoo
Jlano: Pemenue
m(p-pa) = 1020r | 1.paccuutaem maccy BeliecTa B 2-x%-HOM pacTBOpe
W%(1) =2% m(B-Ba) =1020x%0,02 = 20,4r
W%(2) =10% 2.BeIpazum Maccy 10%-Horo pacTBopa uepes X
W%(3) =3% m10%-noro p-pa =x toraa m(B-Ba) =Xx 0,1
m 10%-? 3.BbIpazuM Maccy 3-x%-HOro pacTBopa
m 3-x%-noro =1020 + X
m(B-Ba) =(1020+X) x 0,03
> m(B-B) HCXOJHBIX pacCTBOPOB = M(B-Ba) KOHEUHOTO 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%-noro p-pa = 1020+145,7 = 1165,7r
OtBer. m 10% = 1457t
2Cnoco6 PEILIEHUE.
0,02 0,1 0,03
+ K =
P-P P-P P-P

1020x0,02 +Xx0,1 =(1020 +X)x0,03
20,4 +0,1X =30,6 + 0,03X; 0,1X — 0,03X =10,2; X = 145,7r.

3Cnocoo

JlaHo:



m(p-pal)1020r ---------- 2% [Ipennonaraem 3nauenne X

m (p-pa2)Xr ------------- 10% 0X
m(p-pa3)1020+X--------- 3%
PEHIEHUE
~10% 1 Xr
T
3% +

- OtBert: 1451
2% 7 1020r

8 1020+X

3apauva Ne2. Onpenenutb maccy 7%-HOTO pacTBOpa CoJid, B KOTOPOM
HE00X0IMMO pacTBOPHUTH e 20r 3To# coyi, YTOOBI MOTYUUTh 12 %-HbIH
pacTBop.

1 Cnocoo6
lano: Pemenne
m(B-Ba)=20r | m 7%=X toraa m(s-Ba)=Xx0,07
W%=7% m 12% =X+ 20 Torga m(s-Ba) =(X+ 20) x0,12
W%=12% > m(B-B) HCXOAHBIX PaCTBOPOB = M(B-Ba) KOHEYHOTO PacCTBOpa
20 + 0,07X=(X+20)x0,12
17,6 =0,05X; X =352r
m7%- ? Oteer:m 7% = 352r
2 Cnocoo6 PEILIEHUE.
1 0,07 0,12




B-Bo P-P P-P
20+ 0,07X = (20+X)x 0,12; X =352r
3 Cnocoo

JHano:
m(B-Ba)20r------ 100%

m(p-pa)Xr-------- 7%

m(p-pa)20+X-----12%

PEIHIEHUE
100 5 20r
%
T

™12 +

%
- OtBeT:352r
7% 88 X

93 20+X

3agaua Ne3. Onpenenuts maccy 20%-HOTo pacTBopa COJIM, KOTOPBIN HYKHO
n06aBuTh K 40r 10%-HOro pacTBOpa TOM K€ COJIM, YTOOBI MOAYyIUTh 17%-HbIi
pacTBop.

1Cnocoo
lano: Pemenne
m(p-pa) = m(B-Ba) = 40x 0,1 =4r
40r m(20%) =X Torna m(s-Ba) =Xx0,2
W%=10% | 11 (179%)= 40 +X tora m(s-a) =(40 + X) x 0,17
W% = 20% > m(B-B) HCXOAHOTO pacTBOpa = m(B-B) HOBOT'O pacTBOpa
WO =17% | 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




2Cnoco6 PEILIEHUE.
0,1 0,2 0,17

P-P P-P P-P
40% 0,1 + 0,2X = (40 +X) x 0,17; 4 +0,2X = 6,8 + 0,17X; 0,03X =2,8; X =93,3r

3Cnoco6 Jlano:
m(p-pa)40r-----10%

m(p-pa)X ------- 20%

m(p-pa)40+X---17%

PELLIEHUE
~N20% S 7 Xr
™17 +
% OtBeT:93,3r
e
10% 3 40
10 40+X

3apaya Neq4. Paccuuraiite maccel 10 u 50%-HbIX pacTBOPOB IMAPOKCUAA KA,
HeoOXoauMbIxX 11t mpurotoBieHus 400r 25%-Horo pactBopa.

1Cnocoo PEIIIEHUE.
ano: Pemenne

m(p- m(B-Ba) = 400 x0,25 =100r
pa)=400r




W% =25% | m(p-pa 10%) = X Torma m(s-Ba) =0,1X
W% =10% | m(p-pa50%) =400-X Torma m(s-Ba) =(400-X)x 0,5 =200 — 0,5X

W% =50% | > BemiecTB UCXOAHBIX PACTBOPOB =Macce BEIIECTBAa B HOBOM
pacTBope.

m(10%)="
0,1X+200-0,5X =100
m(50%)="?
100 =0,4X; X =250r(3T0 10%)
m(20%) =400 — 250 =150r
OtBet: m 10% =250r, m 50% = 150r
2Cnocoo PEIIIEHUE.
0,1 0,5 0,25
+ =
P-P P-P P-P

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%

PELLIEHUE
N50% 7 15 __400-X 400 — 250 = 150(50%)

“~

0 2 * Oter: m 10% =250r, m 50% =

%

150r
-
10% 25 Xr
40 400r

1) Pac4éTnl ¢ HCIOJIb30BAHMEM KPUCTAJLUIOTHAPATOB



3agaua Nel. K 200r 20%-n0r0 pactBopa cynbdarta mean npudaBuiu S0r MeaHOTO
kymnopoca. OnpenenuTe MacCOBYIO OO0 PACTBOPEHHOTO BEIIECTBA MOTYYEHHOTO
pacTBopa.

2Cnocoo PEIIIEHUE.
0,64 0,2 X
(. N
MenHblil Kyrnopoc P-P P-P
CuSQO4 5H20

Mr(CuSO45H;0)= 160+90= 250

W9%(CuS04)=160/250 =0,64

50 x 0,64 +200x0,2 =250X; 32+40=250X; 72=250X; X=0,288 nnu 28,8%
Otser. W%(CuS04)=28,8%

3Cnocob /lano:
m(kpucrt. ruf.)50----- 64% [Ipennonaraem 3naueHne X
m(p-pa)200r----------- 20% 64 X 20
m(p-pa)250r----------- X%
PEILIEHUE
N64% 7 X-20 50r (X-20)x250=44x50
250X-5000=2200
X + .
% 250X =7200; X=28,8%
OtBeT:=28,8%
-
20% 64-X 200
44 250

e) Pacuérnl ¢ HCIOJIb30BAaHUEM MOJISIPHON KOHUEHTPALUU

3apauya Nel.Kakum 00bEMOM BOIBI HYKHO pa3z6aBuTh S00Mi 0,5M pactBop
TJIFOKO3bI, YTOOBI ONY4YUTh Pusnonorudeckuit 0,1M-biit pacTBOp?

Hano:



V(Bob1) Xn-------- oM

V(p-pa)0,51------- 0,5M

V(p-pa)0,5+X-----0,1M

PEILIEHUE
~0,5M7 0,1 0,51
0,1M +
- I OtBet:V(BoabI)= 21
oM 0,4 X1
0,5 0,5+X

Wmm 0,5M/0M rakke xak 0,1M/0,4M; 0,4 6oneie 0.1 B 4 pasa Toraa V(H20)
oonpire V0,5M pactBopa ToXke B 4 pa3a orcrona 0,5 x 4 =2

k) He crangapTHblie 3agaun

3apaya Nel.CMmemianu nBa pactBopa Maccoul 8KT U 2Kr, monyduiu 12%-Heli
pactBop. [loToM cmemanu Te Ke pacTBOPbl OAMHAKOBOW Macchl ¥ noiyqriin 15%-
HBII pacTBOp. PaccunTaTh KOHIIEHTpAIMU UCXOJAHBIX PACTBOPOB.

CocraBUM MaTeMaTHYECKOE BbIpaKEHHE. BrIpasuM KOHIIEHTpauuio yepe3 X u Y

-6Y =-1,26X=0,6
V =0,2 umm 20% X =0,01 mm 10%

3agaua Ne2. B cBexux rpubdax 92% Bojibl, a B cyxux 8% BOJIbl, CKOJIBKO CyXUX
rprOOB MOKHO TIOJYYHUTh U3 23KI CBEKUX?

1. W% rpuboB B cBexux rpudax 100 — 92% = 8%
2. W% rpuboB B cyxux rpubax100 — 8% =92%
0,08 0 0,92

Caexue rpu0bl Bona Cyxue rpu0bl
23x%0,08 -0 =(23-X)*0,92; 1,84 =21,16 -0,92X; 0,92X =19,32; X= 21kr(3T0 BO/a)
Macca cyxux rpu6oB =23 -21 =2kr.
OTBeT m cyxux rpubOB=2Kr

3agaya Ne3. B kakoMm oTHomeHuu Hago cmemathb 5% n70%-Hble pacTBOPBI
a30THOM KHMCJIOTHI, 9TOOBI MOIy4IuTh 20%-HbIH pacTBOp?



N70% -7 15¢ Hano cmemats 5% 170%-Hble pacTBOpPbI @30THOM KUCJIOTHI
50/15 wmm 5/3 Torma nmomyunm 20% pacTBop.

20%
OrtBer. 5: 3

5% 50r

3) Pacuérbl, cBsiI3aHHBbIE ¢ PACTBOPUMOCTHI0 M KPHCTA/LIH3anneld 3agaya

3agaua Nel.Maccosas dons xnopuoa meou (2) 6 Hacviuwjennom npu t=202pC
pacmeope smotl conu pasua 42,7%. Onpedenume ko3@huyuenm pacmeopumocmu
xnopuoa meou(2), npu OaHHo t.

KosgdunueHT pacTBOPUMOCTH — 3TO PACTBOPUMOCTH BellleCTBA B
100rpammax Boabl, npu JaHHOM t. UTOOBI €ro paccuuTarb, HAJ10 ONPEACJIUTh
coJep:xkaHue coJiM U BoAbI B 42,7%-HOM pacTBOpe.

1.Paccuumaem cooepoicanue 600bl u ewyecmsa 6 pacmeope.
100 -42,7 =57,3r(BoJ1b1)

2.PaccunTaem, CKOJIbKO coJik pacTBopsaeTcs B 100r BOJbI.
OtBer. k03¢ dunmeHT pactBopuMocTu="74,5T

3agaua Ne2. Hacwviuennwiii npu 60°C pacmeop conu 6 konuvecmae 20ke ool
OXJIAXHCOEH CHEe20M, KaKoe KOAUYeCmao CoaU 8bINaio 8 0cadok, ecau npu 60°C
pacmeopumocms coau cocmasnsieml 102, a npu 0°C -13,12. Paccuumatime 6v1x00
NPOOYKMA 6 NPOYEHMAXx.

60°C k.p.----- 110r 0°C k.p.------- 13,1r
m(p-pa)20xkr=20000r ------- | ===me- 1?
1.ITpuroToBrUM CTaHIAPTHBIN PACTBOP 4.PaccunTaem mMaccy BelllecTBa

100+110=210 pactBopéHHOro B 9523,8r Boas! npu 0°C.

2.Paccuntaem maccy Bemiecta B 20000r
p-pa 10476,2 — 1247,6 =9228.,6r

5.PaccunraeM maccy ocajka

3.Ppaccunraem maccy BOJbI 6.Bripa3zum maccy | B %-Tax
20000 -10476,2 = 9523,8r
Otser. n = 88,1%

3agaua Ne3. /lpu nepexpucmannuzayuu coau, pacmeopumocms KOMopou npu
100°C =48,62, a npu 20°C=16,452, 6b110 nonyueHo npu oxnaxcoeHuu 8 uHmepeane



yKazanuwix memnepamyp 0,5ke sewecmaa.
nepexpucmaiiuzayuu?

100°C K. P.------- 48,61

CKoIbKO ObLIO 831MO CONU U 800l OJIA

m(B-Ba)---?, M(BOJbI)----? ------------
2.PaccunTaeMm mMaccy BelIeCTBa

3.PacunTaeM Maccy BOJIbI

1.PaccunTaeMMaccy cTaHIapTHOTO
ocajKa.

m |=48,6 -16,45 =32,15r.

Oteet m(B-Ba)= 755,731, m(Boasl)= 1555r.

3agaua Ned. Pacmeopumocms xnopama kanus npu 70°C =30,22, a npu 30°C
=10,12 6 1002 800v1. Cxonbko epammos sewgecmaa gvioeaumcs uz 702
Hacviwennoeo 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.Paccuutaem maccy BeniectBa B 70r
pacTBopa

3.PaccunTaeM Maccy BOJIbI

70- 16,24 = 53,76r

4.PaccunTaeM mMaccy BeliecTBa s
53,76r Boawl ipu 30°C

5.Paccunraem maccy ocaaka

16,24 - 5,43 =10,81r

Wi MOXHO Maccy ocajika pacCYMTaTh Yepe3 BOAY

m| = 30,2- 10,1 =20,1

Otset m(B-Ba)= 10,81

3agaua NeS. /lpu n.y. 6 6o0e maccoii 1002 pacmeopsemcsi X10po8o00poo
oovémom 50,51. Ilpu t= 50°C u nopmanvrom dasieHuu Ko3ghhuyuenm
pacmeopumocmu X10poeooopooa pager 59,6e. Hacviwennwiii npu t = 0°C
pacmeop cosiHou kuciomol maccou 402 nazpem 0o t=50°C. Onpedenume maccy

nosiy4erHHoco pacmeopa.



m(p-pa)----? | e m(p-pa)=40r
5.Paccuuraem maccy BelecTBa 1.IlepeBeneM 00bEM B Maccy
PacTBOPHUBILIETOCS B 22T BOJBI M(HCI)=36.5r/Momb

6.Ppaccunraem mMaccy pactBopa
2.PaccunTaem Maccy CTaHIapTHOTO

22+ 13,1 =35,1r pactBopa
100+82,3=182,3r

3.Paccuntaem maccy Boabl B 40r
pacTtBOpa

4.PaccuuTaem mMaccy BELIECTBa

40 - 22 =18r

OtBet m(p-pa)= 35,1t

dopMa KOHTPOJIsl BBINOJIHEHHS JIAa00OPATOPHOM PadoThI:

BrinonHenHast pabota npeAcTaBisieTcsl IpernoJaBaTesto B TeTpaau s
BBITIOJTHEHUS MMPAKTUYECKUX U KOHTPOJBHBIX paOOT MO AUCITUTIIINHE « XUMHUS.

Tema npaktuuyeckoii padorbr Ne 9 Pasgen 7. Ilouck u aHanmm3 KeHCOB O
OPUMEHEHUU XUMHUYECKHX BEIIECTB M TEXHOJOTMH C yderoM Oyayuieil
npoecCUOHaNbHON  JEATENbHOCTH MO TEMaM: Ba)KHEWIIHE CTPOMUTENIbHbIE
MaTepuaibl, KOHCTPYKLMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMuKa,
MaTepuanbl A DJIEKTPOHMKH, HaHOMAaTepuasbl, TEKCTWJIbHBIE BOJIOKHA,
UCTOYHUKHU DHEPIUM, OPraHUYECKHE U MUHEPAJIbHbIE YJOOPEHHUs, JEKaPCTBEHHbIE
BEIIECTBA, OBITOBAS XUMHUSI.



o0bem yacoB___ 44/1u.____
OP: 01-031

JIP: 1-J111

MeTounquKne YKa3anus 1o Xoay BbBINOJTHCHUSA paﬁoTbl

O01mme pekoMmeHIAUT
[To Bcem Bompocam, CBSI3aHHBIM C U3YUYEHUEM JAUCITUILINHBI (BKIIOYAs
CaMOCTOSATENbHYIO PaboTy), KOHCYJIBTHPOBATHCA C MIPEIo/IaBaTesieM

TexHonorus keic - Mmetona B oOpazoBanuu OblIa papadorana B 1920-x

rojax B 00y4eHUH MEHEKMEHTY B ['apBapackoil OusHec - mkose. B mupoBoi
00pa3oBaTenbHON MPaKTUKE Kelc muUpoko pactpoctpanmics B 1970-1980-x
rojax.

OCHOBHBIMM MOHATHSIMH, UCIIOJIb3YEMBIMU B KEWUC - TEXHOJIOTUH, SIBISIOTCS
MOHSATHUS «CUTYaLMs» U «aHAIIU3», a TAKKE MTPOU3BOIHOE OT HUX — «aHAJIN3
cuTyauun». TepMHUH «CUTyalus» MOXET MOHUMAThCS KaK COCTOSIHUE, COOBITHE,
NENCTBUE, TOBOPOTHBIM MOMEHT ISl IPUHATHS PELIEHUS], HA0OP ONpeaesIEHHbIX
B3aMMOCBSI3aHHBIX (PAaKTOB, KOTOPOE COJIEPKUT B ceOe mpoTuBOpedne(s),
HEO0OXOIMMOCTb OLIEHKH(OK) MUJIU CITOCOOOB BhIXOJIa HA HOBBIN ypoBeHb. [Ipu
MIPOBEICHUH YYeOHOTO 3aHATHS HAa OCHOBE Keiica, MOYKHO MPUMEHSTh
JOTIOJTHUTENbHBIE BAPUAHTHI paboThl oOyvaronuxcs. B muanmmx kinaccax
YUYEHHKH MOTYT CMOJIETUPOBATH U MPOUTPaTh OBEJACHUE YUYACTHUKOB, ONKUCATh
NepeYeHb OTACIbHBIX (PAKTOPOB, IPU3HAKOB, COJAEPKAHMS JIEMEHTOB
MIPOTUBOPEYH, MOTUBAIIMOHHBIX YCTAHOBOK JACHCTBUHN CyOBEKTOB JAHHOTO
coObITHS. B cTapmmx kiaccax — opraHM30BaTh JUCKYCCHIO, «MO3TOBOU MITYPM,
HAy4YHBIN CIIOp, IOJITOTOBUTHCS U MMPOBECTH J1€0aThI MO KIIFOUEBBIM, HO
PacXOoAIUMCS PELICHUSIM.

Buzael u cogepkaHue KeucoB

1. IIpakTiyeckue kelcol. JlaHHBIE KEMChI KAaK MOKHO peajbHEE TOJKHBI OTPaXKaTh



BBOJIMMYIO CUTYallMIO WIH ClIy4aid. DTO UCTOPUYECKHUI UICTOUHHK, PEabHbII
JIOKYMEHT, CTaTUCTHUKA B IMHAMUKE JJAHHBIX, Ja)Ke BEIIECTBEHHBINA apTedaKT Uiu
KOMIIJIEKC TPUBEAECHHBIX HCTOYHUKOB-KOMIIOHEHTOB K€ica. DTO KEUC
MOJIETUPOBAHUS PEATLHOTO COOBITHS B UCTOPUH, SKOJIOTUUECKOTO COCTOSHUS
JOKAIBHON TEPPUTOPHUH, WIIH KEUC MOAEITUPOBAHUS TEXHUKO-TEXHOJIOTUUECKON
po0IeMBbI, KOTOPYIO HaJ0 peruTh. Llenbro JaHHoTO Keiica sSBiseTcss oTpaboTKa

HABBIKOB ITPCIIOMIICHUSA y‘{e6HLIX, IMPCAMCTHBIX 3HAHUU U YMCHI/Iﬁ B

noctodpazoBaTeabHOE, TPOPECCUOHATEHO — ACSITEILHOCTHOE IIPOCTPAHCTBO
pEeabHOM KU3HMU.

2. OGyuaromue kericel. OCHOBHOM 3a/1aueii uX BhICTynaeT o0yuenue. OqHako,
CTEeNEeHb PEabHOCTH 00JIee CBOJIUTCA K TUIIMYHBIM YU4€OHBIM CUTYaIUsM, B
KOTOPBIX O0TpabaThIBAE€TCs aBTOMATHU3M HABBIKOB U CIIOCOOOB MOUCKaA petieHni. B
JIAHHBIX TIpolleccax BaxkHa OTpabOTKa HABBIKOB CUHTE3a, O0BETUHEHHS YaCTHBIX
CJIy4aeB B TUITUYHBIE, 3aKOHOMEPHBIE C BBIJICICHUEM OOILIUX MTPU3HAKOBBIX
AJIEMEHTOB, MPUYHH U (PAKTOPOB, BOSMOXKHBIX MTOCIIECICTBHA.

3. HayuHo-uccnenoBaTeabCKUE KEMChl OPUEHTUPOBAHBI HA BKIIOUECHHE YUCHHUKA B
UCCIIE0BATENbCKYIO AeATeNbHOCTh. Hanprumep, Ha OCHOBE U3y4YeHUsl BCE
JOCTYITHOUM MHGOpMaLUK U padoT psijia aBTOPOB, PEKOHCTPYKITUS COOBITHS,
CUTyalluu B KOMIUIEKCE, pa3paboTka TEMaTUYECKOTO MTPOEKTA JOKAIBLHOTO,
PErMOHaANIBLHOTO THUIIA U TIP.

B npouecce noadopa uMeromuxcs Wi pa3paboTKH Kelica caMuM YUUTENEM,
BaYKHO MOJHOCTHIO TIEpepadoTaTh UMEIONTUICS TEKCT. Bo - mepBbIX, BRIOpaTh
ONTUMAaJIBLHBIH 00bEeM Kelc - TekcTa. [l oOydarontuxcs 5-7 kinaccoB — He 6oee 1

- 2 ctpanuil. It 00yyaromuxcst CTapiiux KJIacCcoB BIIOJIHE JOCTYIHA padboTa ¢



Keiicamu 710 3-7 CTpaHUIl TEKCTa, COJIEPHKAUUMHU OT 2 10 5 CMBICIOBBIX
npoOiemMHbIX (hparMeHToB. B cocTaB keiica MOKeT OBbITh BKIIOYEH HEOOIBIION
BBOJIHBIM WJIM JTOTOJIHAIOIINNA KOMMEHTAPUNA YUUTETISA.

Henpemennsim TpeboBaHueM Jj1si pabOTHI C KEMCOM CTaHOBSTCSI BOITPOCHI
WJIY 3aJJaHUs TIO TEKCTY Keiica. B kadecTBe 3a1aHusl MOKHO MPHIIOKHUTh
CaMOCTOSATETHHBIN COOP TOMOTHUTEILHON HHPOPMAIIUA CAMUM YICHUKOM,
3a/laHue 1o pa3paboTKe KOMITbIOTEPHOU MPE3EHTALUN UITU TPOEKTA.
Takum 006pa3om, Keic - TEXHOJIOTUH PA3BUBAIOT YMEHUE:

] aHaIM3UPOBATh U YCTAHABIMBATH MPOOIIEMY;

[ yeTko POpMYIUPOBATH, BHICKA3BIBATH U APTYMEHTUPOBAThH CBOIO MO3UIIUIO;
[} obmaTbcs, TUCKYyTUPOBATh, BOCIIPUHUMATD U OIICHUBATH BEPOAITBHYIO U
HeBepOabHYI0 HH(OPMAIIHIO;

[ ] MpUHUMATh PEUIEHUS C YYETOM KOHKPETHBIX YCIOBUM U HAJUYUs
dakTrueckoil HHPOpMaIUU.

Keiic - TEXHOIOTHH TOMOTAKOT:

[ MOHSTB, UTO YaIlle BCEro He OBIBAET OJIHOTO €IMHCTBEHHO BEPHOTO
penieHus;

[] BBIpaboTaTh YBEPEHHOCTH B c€0€ U B CBOMX CHJIAX, OTCTAUBATh CBOIO
MO3UIMIO U OLIEHUBATH MO3UIMIO ONIIIOHEHTA,;

[ copmMupoBaTh yCTOMUHUBBIC HABBIKM PAIIMOHAIIBHOTO TTOBEJICHUS U
MIPOEKTUPOBAHMUS ACATEIBHOCTU B JKU3HEHHBIX CUTYaI[UsX.

IIpumep keiica

Keiic «VcTopus nedtm»

UenoseuecTBy HEDTH U3BECTHA C IpeBHOCTH. [0 ncTOUHMKAM BIiepBbIe HEPThH
ctayi 1oObIBaTh Ha Oeperax EBdpara emie B 5-6 ThIC. €T 10 H. 3. MHOTHE yUCHBIC
CUHMTAIOT, YTO COBPEMEHHBIN TEPMHH «HE(TH» MPOU30IIET OT CI0Ba «HadaTay,
4TO O3HAUYAeT Ha A3BIKE HAPOJ0B Mamoii A3HH «IIPOCAuYnNBATHCA», KyTEKATh)



Hcnonp3oBanu HeTh U1 OCBEIIEeHNUs KUIuil B BaBunone, 11 0ainp3aMupoBaHus
Ten ymepuux jgojed B Erunre. [Ipumensnu HedTh Takke 71 IPOU3BOICTBA
«TPEYECKOro OTHs». DTO OblIa CMECh ChIPON HEPTHU ¢ cepoil u cenutpoit. Bo
BpeMeHa ['unnokpara ucrosnb30Bajid B KAYECTBE JIEKAPCTB MPHU O0JIE3HIX
CyCTaBOB, IJIa3, @ TAK)KE OT KAllUIA U B KAYECTBE CPEICTBA ISl 3a)KUBJICHUSA PaH.
HedTp npuMeHsIN Takke B CTPOUTENBCTBE, HAIIPUMED, IIPU COOPYKEHUU
Benukoit Kuraiickoit crensl, Bapunonckon 6amnau. Baagane XIX Beka B Poccun
BIIEPBbIE U3 HEPTU MTyTEM NEPETOHKU OBLIO MOJTYUYEH KEPOCUH, KOTOPBI
WCIIOJIB30BAJICS B JIaMIIax, U OCBEIIEHUS JOMOB. B TOT e nepuon no mepe
pOCTa NPOMBILIJIEHHOCTH U BHEAPEHUEM TAPOBBIX MAIINH CTal BO3PacTaTh CIIPOC
Ha HE(Th KaK UICTOYHHUK cMa304HbIX BenlecTB. 60-x rona XIX Beka cunrtaercs
3apOKJIeHUEM HEe(PTSIHOW MPOMBILIIEHHOCTH (OypeHus: HePTIHBIX CKBAXKUH).

3aJjaHHE K KEUCY:

1. V3y4uTh UCTOPHUIO UCTIOIB30BAHUS HEPTH 2

2. . UByuntp HeoObIuHBIE CHOCOOBI MpuMeHeHHs HepTu (B OBITY, B
MeauiuHe U T1.) OT4eT npeaocTaBUTh B BUIE MPE3CHTAUU

3aganue:

1. [louck wu aHanMM3 KEHUCOB O NPUMEHEHUH XUMUYECKUX BEIIECTB U
TEXHOJIOTUHA C yd4yeToM Oyaymied mnpodeCcCUOHAIBHOM JEATeNbHOCTU TIO
TEMaM:

- Ba)KHEHUIIINE CTPOUTEIbHBIE MaTePUAJIbI,
-KOHCTPYKIIMOHHBIE MaTepHUaJIbI,

- Kpacku,

- CTEKIIO,

- KEpaMuKa,

- MaTepUaJIbl JJIs1 SJICKTPOHUKH,

- HaHOMAaTepHaJbl,

-TeKCTHJIbHBIE BOJIOKHA,

- ICTOYHUKHU SHEPTHUH,

-OpTaHUYECKUE ¥ MUHEPAIbHBIE YI00peHNs,
- JICKapCTBEHHBIC BEIIIECTRA,

- ObITOBAs XUMMUS.

2.IlpencraBneHue pe3ysibTaTOB peEIHICHUS KeMcoB B (opMe MHUHU-AOKIANA C
MPE3EHTALIUEN.

KoHTpoJb 1 O1leHKa pe3yJIbTATOB



O1ieHKa 32 BBIMOJIHEHUE MPAKTUYECKOW pabOTHI BBICTABISETCS MO MATHOATUIBHON

CUCTCMC U YUUTHIBACTCS KAK IIOKA3aTCIIb TeKYH_[eﬁ YCIIEBaCMOCTH CTyACHTA.

KauvecTBeHHas1 OI[CHKA
HHAMBHUIYAJIbHBIX 00pa30BaTeIbHbIX
JTOCTHKEHUH

BepOaJIbHBIH

0as1 (omeHka) AHAIIOL

Kpurepuu oneHku pe3yabrara

OTJIMYHO

BBICOKOI'O
BBIITOJIHCHU L

[IpencraBnenHsle  pabOTHI
Ka4yecTBa, ypOBEHB
OTBEYAET  BCEM TpeOOBAHUSIM,
TEOPETUYECKOE  COAEpXkKaHUEe  Kypca
OCBOCHO TIOJIHOCThIO, 0€3 MpoOesoBs,
HEOOXOJUMbIE NPAKTUYECKUE HABBIKU
paboOTBl C OCBOCHHBIM MaTepUajIoM
c(OpMUPOBAHBI, BBIMIOJIHEHBI  BCE
PEeyCMOTPEHHBIE NPaKTHYECKOM
paboToil 3a1aHusl.

XOPOIIIO

VYpoBeHb BBITTOJHEHUS paboThI
OTBEYaeT BCEM TpeOOBAHUSIM,
TEOPETHUYECKOE  COJEpKaHUEe  Kypca
OCBOCHO TIOJIHOCTBIO 0€3 MpoOesos,
HEKOTOpbIE NPaKTHYECKUE HAaBBIKH
paboTbl C OCBOEHHBIM MaTepHaloM
chOpMHpPOBaHbl HEJOCTATOYHO,  BCE
IPEyCMOTPEHHBIE IPAKTHYECKON
paboToii 3aJJaHus BBITIOJTHEHBI,
HEKOTOPBIE M3 BBIMOJHEHHBIX 3a/1aHUH,
BO3MOKHO, COJEPKaT OIMIHUOKH.

YJOBJIIETBOPUTEIBHO

YpoBeHb BBINOJIHEHUS pabOThI OTBEYAET
OOJIBIIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUUYECKOE COJIepKaHUEe Kypca
OCBOCHO YAaCTHUYHO, HO MPOOENbl He
HOCSIT CYUIECTBEHHOT'O XapakTepa,
HEOOXOAMMbIE TPAKTUYECKUE HABBIKU
paboThl ¢ OCBOCHHBIM MAaTE€pUAIOM B
OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX
MpaKTUYECKON paboTON 3amaHuit
BBIIIOJIHEHO, HEKOTOPBIEC BUJIbI 33aJaHUI
BBIIIOJIHEHBI C OLTMOKaMH.

HE
2 YAOBJIETBOPUTEIIBHO

Teopetnueckoe cojliepxaHue Kypca
OCBOCHO YaCTHYHO, HCOOXOTUMBIC
MIPAaKTUYECKHUE HABBIKK PA0OTHI HE




chopMUpOBaHbI, OOJBIIUHCTBO
MPETYCMOTPEHHBIX MPAKTHIECKOM
paboToOM 3aaHNl HE BBIITOJIHEHO.
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