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Pasznen 1. YriaeBoaopoabl
IIpuMepHble TeMBbI pedepaToB
TeMbl ¢ akLeHTOM Ha J1a00pPaTOPHYIO padoTy M AaHAIU3

1. KayecTBeHHbIE PeaKINH 1JI51 HACHTUPUKANMHU Pa3HbIX KJIACCOB yIJ1€BOJI0POIA0B.
B pedepare yno6HO pazobparh KIaCCHIECKUE «JTa00PaTOPHBIC» TECThI: 0OECIIBEUNBAHNE
OpOMHOI BOJIBI, PEaKIMIO C TIEpMaHTaHATOM Kanwus (peakius Baraepa), mpoOsl Ha
apomaTHueckue coenuHeHus. s nabopanra 3To 6a3a, KOTOPYIO peaibHO MCIIONb3YIOT B
0TU€Tax U MPOTOKOJIAX.

2. MeToabl pa3esieHUs] M AaHAJIN3A YIJIeBOAOPOIAHBIX cMeceil (Ha mpumMepe HepTH U
He()TenpoayKTOB). MOXXHO OMMCATh MPOCTYIO MEPETOHKY, (HPaKIIMOHUPOBAHKE, TA30BYIO
xpomarorpaduto. [IpakTrueckast yacTb: Kak JabopaHT 0TOMpaeT MpoOy, TOTOBUT 0Opaserl,
HHTEPIIPETHPYET XpOMATOrpaMMy, PUKCUPYET pE3yIbTaTHhI.

3. OnpeaesieHue OKTAHOBOI'O M LIETAHOBOI'0 YHCJIA: CMBICJ NOKa3aTe/s1 U 0a30BbIe
MeTo/bl OLIeHKHU. TemMa coeNHSIeT XUMHUIO U MPUKIIaaHbIe pacuéThl. [l pedepara qocTaTOuHO
OMHKCAaTh, YTO O3HAYAIOT 3TU YHCIIA, KaKue OBbIBAlOT METO/IbI (MOTOPHBIN/UCCIIEIOBATENBCKUN), U
KaK 9TO CBsI3aHO ¢ paboToi TabopaHTa Ha He(YTEXUMHUECKOM HIIM TOITMBHOM KOHTpOJIE.

4. UnenTudguxanus U30MepoB YIJjIeBOAOPO0B: CTPYKTYPHAsl M reoMeTpHYecKast
u3oMepusi Ha npumepax. [IpakTudeckuii yromi: Kak o CBONCTBaM M pe3yJibTaTaM peakiuii (Wi
IO CIIEKTpaM) JJaOOPaHT OTINYAET U30MEPHI, IOYEMY ITO BaXKHO JJIs KaUyecTBa MPOAYKTa U
TOYHOCTHU aHAJIU3A.

Tembl Mo KJIaccaM yIiieBOAOPOAOB (C MPUBS3KOii K npodeccun)

1. AIkaHbI: OJIy4eHHe, CBOMCTBA M aHAJIU3 ra30BbIX cMeceid. MOXHO B34Th pUMeEp
MOJIy4YeHHUsI MeTaHa B TabopaTopuH (ameraT HaTpUs + HATPOHHAs U3BECTh) U Jajiee MoKa3aTh,
KaK JJabOpaHT MPOBEPSIET YUCTOTY rasa, GUKCUpyeT 00bEM, ONUCHIBAET HAOIIIOICHUSI.

2. AIKeHBbI: peaKkl UM NMPHCOeANHEHHUs U UX IPUMeHeHUe B CHHTe3e. Y 100HO CBA3aTh
¢ JJabopaTOPHON MPAKTUKOM: KaK MPOBOAST FMAPUPOBAaHNE, FaJIOreHUPOBaHHE, THIpaTallHIo;
KaKMe TMPU3HAKU peakuu (PUKCUPYIOT B IPOTOKOJIE (M3MEHEHHE 1BETA, BBINIAACHUE OCAJIKa,
BBIJICJICHHE TETLIA).

3. AJIKHHBI (Ha MpUMepe alleTHIeHA): 0COOCHHOCTH IOJIyYeHHs], TOPeHUs U MepPbl
0e3onmacHocTH. Tema BaXKHa UMEHHO U1 1a00paHTOB: alleTUIIEH B3PBIBOOIACEH, I03TOMY B
pedepate CTOUT OTAENBHO pa300paTh TEXHUKY O€30MAaCHOCTH, TPeOOBaHHS K 000pyI0BaHUIO U
npaBuiia paboThI C KapOUIOM KabIIHsl.

4. ApomaTn4ecKue yrieBoJ0poabl: CTPOeHHe 0eH30/1a H peaKIMHU 3JIeKTPOPHILHOIO
3aMmemeHus. [Ipaktuyeckas 4acTh, MOXKET ObITh, PO aHAIM3 APOMATHUECKUX COCTUHEHHH B
BO3yXxe padoueii 30HbI, [1/IK, MeTO1BI KOHTPOJIS U TPOOOOTOOPA.

5. [lukJI0a7IKaHbI: 3ABHCUMOCTD PEAKIIMOHHOM CITIOCOOHOCTH OT pa3Mepa LHHUKJIA.
Xopoumii BapuaHT aj1s pedepaTta, I7ie Hy>KHO IT0Ka3aTh JIOTHKY «CTPOEHHE — CBOWCTBA —
MIPUMEHEHHE»: I0YeMY MaJlble IIUKJIBI BEAYT ce0sl KaK aJKeHbI, a IUKIJIOTeKCaH — Kak ajKaH, U
KaK 3TO YYUTHIBAIOT IIPU aHAIM3E CMECEH.

IIpupoaHo-chIpbeBbIe H IKOJOTHYECKHE TeMbI (Ba’KHBI /151 KOMIIeTeHIM I
JabopaHTa)



1. He¢rb 1 IpupoOaHBIi ra3 KaK HCTOYHNKH YIJICBOJOPOI0B: COCTAB M NePBUYHbIC
MeTOobI epepadoTku. B pedepare MOKHO KpaTKO OMKUCATh COCTAB (PpaKIuii 1 METOIBI UX
pasziesieHus, a 3aTeM cJIeJIaTh aKIIeHT Ha TOM, KaKue MoKa3aTesu KauecTBa (INIOTHOCTb,
coJiep>kaHue cepbl, PpaklIMOHHBINA COCTAaB) KOHTPOJIUPYET JIAOOPAHT U KAKUMHU METOAAMH.

2. JKosnornyeckne acneKkTbl padorsl ¢ yraesogopoaamu: IJIK, oréop npoo,
KOHTPOJIb 3arpsi3HeHnii. Tema 3aKpbIBaeT KOMIETEHIIMU 10 0€30aCHOCTH M OXpaHe Tpy/a.
[TpakTHyeckas 4acTh — TUIOBOI aJrOpUTM: Kak 0TOMparoT mpoly BO3ayxXa/BOJbI, KaK TOTOBST
e€ K aHaNu3y, Kak oOpMIISIOT Pe3yJIbTaThl U CPABHUBAIOT C HOPMATHUBAMHU.

3. TOKCHYHOCTH M MOKAPOONACHOCTH YIJIEBOAOPO/IOB: KiIaccH(PpuKaLs, PUCKH,
Mepbl 3aMThI. /{7151 1TabopaHTa 3TO KpUTHUECKH BaxKHO. B pedepare ymecTHO puBecTH
npuMepsl (MeTaH, 0eH3011, OEH3MH), ONUCATh UX KJIACC OMACHOCTH, TUITMYHBIC PUCKU B
1ab0opaTopuy U OCHOBHBIE ITPABHIIA 3ALUTHI.

Pasznea 2. Kucnopoaconepxamimue opraHi4eCKrue BEeCTBa

3apanus Kurou Komnerenuuun
1. Kakas pyHKumMoOHa/IbHAsI TPyNIIa XapaKTepHA OK 01, OK 02
JJISL CIIUPTOB?
A) —COOH B
b) -CHO
B) -OH
2. K kakomy KJjaccy coeIuHeHUi OTHOCUTCS OK 01, OK 02
BemecTBo ¢ popmyaoii CH;CHO?
A) ciupt b
b) anpnerun
B) keTon
3. Kakoii peakTUB MCNIOJIB3YIOT ISl OK 01, OK 02

Ka4eCTBEHHOr0 00HAPYKeHUS] MHOT0aTOMHBIX
CNMPTOB (HAampuUMep, rJIuIepuHa)?

A) 6pomHas Boaa

b) cBexxeocaxaénusiii Cu(OH),

B) pactBop FeCl;

4. I1pu OKHCJIEHUHU IEPBUYHOTO CIMPTA OK 01, OK 02
o0pa3syercs:
A) xKeToH b
b) anpnerun, 3atem Kuciaora
B) npocToii adup

5. Ins ¢deHona xapakrepHa peakuus c: OK 01, OK 02
A) NaHCO;

b) FeCl; (naét puoneroBoe okpammBanue)
B) CaCOs

6. Kak Ha3zbpiBaeTcs peakuusi 00pa3oBaHus OK 01, OK 02
CJIOKHOTO 3¢upa u3 cnuprTa U KapOOHOBOI
KHCJIO0THI?

A) runparanus

B) srepudukanus

B) ruaponus

7. Kakoe BenecTBO OTHOCUTCH K KAPOOHOBBIM OK 01, OK 02
KucJjaoram?
A) CH;COOH A
b) CH;0H
B) CH;CHO




8. Kakoii npoaykT o0pa3syercs npu
B3aMMO/IEHCTBUY 3TAHOJIA ¢ METAJIMYECKHM
HaTpHeM?

A) »THIIaT HaTpPUsS U BOAOPO.

b) anierar HaTpus u Boga

B) stanans 1 Bomopos

OK 01, OK 02

9. /lns1 ajibAeru10B XapaKkTepHa peakuusi
«cepedpPsSIHOTO 3epKajiay C:

A) ruapoxcugom meau (II)

b) ammuadHbIM pacTBOpOM OKcHa cepebdpa
B) xnopugom xenesa (I11)

OK 01, OK 02

10. K yrieBoaam (KOTopble TOKe SIBJISAIOTCA
KHMCJIOPOACOAEPKALNIUMHU COeITMHEHUIMM)
OTHOCHUTCH:

A) 6en3zon

b) metan

B) rimoko3a

OK 01, OK 02

11. Kakoe BeniecTBo o0pasyercsi Ipu
AeTrHAPaTAlMM 3TAHOJIA IPH TeMIlepaType Bblllle
140 °C B npucyTCTBMH KOHIEHTPHPOBAHHOM
CEepPHOIl KHCJIO0THI?

A) nUATUNOBBIHN 3up

b) sTanane

B) stunen

OK 01, OK 02

12. Kakoe coequHeHHe TaéT XapaKTepHoOe
¢punonerosoe okpamusanue ¢ pacrsopom FeCl; n
nposiBJisieT 00J1ee BbIpaKeHHbIe KMCJIOTHbIE
CBOIICTBA, YeM CIUPTHI?

A) sTaHon

b) rmunepun

B) denon

OK 01, OK 02

13. Kakoe 13 BelniecTB OTHOCUTCS K
MHOI0aTOMHBIM cIUpTam?

A) MeTaHoI

b) sranon

B) rnuniepun (HOCH,CH(OH)CH,OH)

OK 01, OK 02

14. MypaBbuHAasi KHCJI0TA OTJIHYAETCH OT APYIrUX
KapOOHOBBIX KMCJIOT TeM, YTO OHA:

A) He pearupyer ¢ MeTauIaMu

B) naér peaxmuio «cepedpsHOTo 3epKaay

B) He oOpazyer coneit

OK 01, OK 02

15. Kakoii npu3Hak yka3piBaeT Ha IPOTEKAHHeE
peakuuu ¢eHosia ¢ OpoMHOI BOAOM?

A) BbIICJIEHHE Ta3a

b) nosiBinenue ¢puoiaeToBOro OKpaiuBaHus

B) Brinajenue 6esnoro ocajaka

OK 01, OK 02

Pasnen 3. DnemeHTOpraHnyeckue BenecTna

3agaua 1. Ilpu B3aumoneiictuu 10 r 6pomdTana (C2HsBr) ¢ BoaHbM pacTBOpomM
TMJIPOKCHJIa HATPUs MOTy4nin 3taHodl. [IpakTnueckuit Beixon aTaHona coctaBmil 80% ot

TCOPECTUYCCKH BO3MOIKHOTO. Kaxopa macca IMOJIYYCHHOI'O JTaHoja?

Pemrenmne:




1. 3anumem ypaBuenue peakuuu: C:HsBr + NaOH — C.HsOH + NaBr

2. Haiiném xonmmdaectBo BemectBa Opomdtana: M(C2HsBr) = 109 r/monb n(C2HsBr) =m /
M=10r/109 r/mons = 0,0917 Moib

3. ITo ypaBuenwuto peaknuu n(C2HsOH) = n(C:HsBr) = 0,0917 monn

4. Teoperuueckas macca stanosna: M(C2HsOH) = 46 r/monb m(teop.) =n x M =0,0917
MOJb X 46 T/MoNb =~ 4,22 T

5. IlpakTrueckas Macca (¢ yaérom Boixoaa 80%): m(mpakt.) = m(teop.) X 0,8 =4,22 r x
0,8~3,38r
OT1BeT: Macca NOJy4YeHHOI0 3TaHOJIa — MpUMEpHO 3,38 T.

3anaua 2. [Ipu a1eMeHTHOM aHaNM3€ 3JIEMEHTOOPTaHUYECKOTO COSTMHEHUS
YCTaHOBJIEHO, YTO OHO COAEpPKHUT yriaepoa (48%), Bonopon (8%), kuciopon (32%) u 6pom
(12%). Ompenenute npocreinyio GopMmyTy BelecTBa.

Pemenue:

1. [Tpumem Maccy BemrectBa 3a 100 r. Torga maccsl anemenToB: m(C) =48 r, m(H) =8 1,
m(0)=32r,m(Br)=12r.

2. Haitném xonmmuecTBo BerecTBa Kaxaoro emenTta: n(C) =48 r/ 12 r/moinb = 4 MoJib
n(H)=8r/1 r/mons = 8 mons n(O) =32 r/ 16 r/monb = 2 monb n(Br) = 12 v/ 80 r/mons = 0,15
MOJTb

3. Haiiném cooTHoIIeHUE MOJIb, pa3aenuB Ha HauMmenbinee 3Hadenne (0,15): C: H: O :
Br=4/0,15:8/0,15:2/0,15:0,15/0,15=27:53:13:1

4. Ilpocreiimas dpopmyna: C2sHssOuBr (115 peanbHol 1abopaTopHoit 3a1aun GopMyry
0OBIYHO OKPYTJISIOT 10 O0JIee pa3yMHBIX LEJIBIX YHCEN, HO 3/1eCh MTOKa3aH MPUHIIUIT PacuéTa).
OTBert: npocrteimas popmyna — Cz27Hs3O13Br.

3anaua 3. Jlabopanty Hy»)HO npurotoButh 250 M1 0,1 M pacTtBopa arierata HaTpHs
(CH5COONa). Kakyro Maccy cosii Hy’KHO B35Thb?
Pemenue:
1. Monspnas macca CHsCOONa:
M=12-2+3-1+16-2+23=24+3+32+23=82 r/momb
2. Konnuectso BemtectBa ainst 250 ma (0,25 m) 0,1 M pactBopa:
n=C-V=0,1 monn/1-0,25 1=0,025 mMoin
3. Macca conu:
m=n-M=0,025-82=2,05r.
OTtBeT: HYXHO B34Th 2,05 T anieTata HaTpus.

3amaua 4. B Tpéx npoOupkax HaxOIsITCsS PACTBOPHI: ATAHOI, (PEHOII, YKCYyCHAsi KUCIIOTA.
B kaxxnyro modasunu pacteop xnopuna xenesa (II1) (FeCls). B omHo# npoOupke MOSBHIOCH
WHTEHCUBHOE (PHOJIETOBOE OKpammBaHue. Kakoe BemecTBO HaXOUTCS B 3TOW MPOOUPKE U
noueMy? Kakue npusHaku MOXKHO OKHJaTh B OCTAJIbHBIX TPOOHpKax?

Pemenue:

» ®uoneroBoe okpamuBanue ¢ FeCls — xapakrepHasi kKauecTBeHHas peakifus Ha GeHo
(oOpa3yeTcsi KOMITJIEKCHOE COCTMHCHHE ).

e Itanoa ¢ FeCls 3ameTHBIX n3MeHeHnH He MTaéT (MOXKET OBITh CJIa00€ MOKEITCHHUE U3-3a
THPOJIN3a COJIH, HO HE (PHOJIETOBAsT OKPACKa).



e YKCyCHasi KHCJIOTA MOXKET CJIETKa MOJKUCIATh Cpeay U BIUATh Ha ruapoau3 FeCls, Ho
XapaKTepHOTro (PHOIETOBOTO 1IBETa HE 00pa3yerT.

OrtBert: (puoneToBOE OKpalIMBaHUE — B MIPOOHPKE C (peHOTOM. DTO KIHOUEBOM TECT /s
ero uaeHTUUKalIuu B 1a00paTOpUH.

3anaua S. [Ipu cxxurannu 3,6 r opranudeckoro Bemectsa noayumwiu 5,28 r CO2 m 2,16 T
H20. BemectBo coaepxut Tonbko C, H u O. Onpenenute MoJeKyIspHYIO pOpMyIly, eciu
MoJIIpHasi Macca BeuiecTBa paBHa 60 1/MOJb.

Pemenue:

1. Haiiném maccy yriepoja:
B 5,28 r CO: copepxurca m(C)=5,28-(12/44)=1,44 r.

2. Haiiném maccy Bogopoaa:
B 2,16 r H20 conepxutcs m(H)=2,16-(2/18)=0,24 r.

3. Macca KucIopo/ia B HICXOTHOM BEIIECTBE:
m(0)=3,6—1,44-0,24=1,92 1.

4. HaiinéM KOJIMUeCTBA BEIIECTB:
n(C)=1,44/12=0,12 Mo,
n(H)=0,24/1=0,24 mob,
n(0)=1,92/16=0,12 mob.

5. Cootnomenue C:H:0 =0,12: 0,24 :0,12=1:2 : 1. IIpocreitmas ¢popmymna — CH20

6. Mounsipaas macca npocreiniend popmynst: 12+2+16=30 r/mons.
Tax xak ucTuHHast MoJisipHas Macca 60 r/moib, To uctuaHas gpopmyna — (CH>O),=C,H40.
OrtBet: MonekyisipHas ¢popmya BemectBa — C2HaOz. D10 MOXeT ObITh, HanpUMep,
YKCYCHasl KUCIIOTa WA METHII(HOPMHAT.

HTorosas arrectanus — SK3aMeH B BUJie TECTUPOBAHMSA
o TMCHMIIJIMHE «Opralmqecmm XUMMUS»

3ananue Kiarou KoMmnerenuun

1. O0mas ¢popmyJia aJIKaHOB:
A) CuHonios

B) CnHZH;

B) C.H2,».

A OK 01, OK 02

2. BemiectBo coctaBa C¢Hg — 310!
A) IIUKIIOTEeKCaH;

b) rekcen;

B) Genzo.

B OK 01, OK 02

3. OyHKIMOHAJIbHAA I'PYNNA KAPOOHOBBIX KUCJIOT:
A) —OH;

b) —CHO;

B) —COOH.

B OK 01, OK 02

4. JIois1 aIKeHOB XapaKTepHA peakuus:
A) 3amMmereHus;

b) npucoenunenus;

B) srepudukarym.

B OK 01, OK 02

5. KauyecTBeHHOM peakumeil Ha GeHOJI ABIAAETCH

N r OK 01, OK 02
B3aMMoO/IeliCTBHE C:




A) 6poMHOI1 BOJIOI;
b) pactBopom NaOH;
B) pactBopom FeCls;
I') BepHEHI a 1 B.

6. Ilpu oxucJIeHMU NEPBUYHOIO CIMPTA 00pa3yeTcs:
A) KeToH;

b) anpnerun;

B) npocToii rdup.

OK 01, OK 02

7. Peaknus «cepeﬁpsmoro 3€pPKaJIa» XapakTepHa I1Jis:

A) criupTOB;
B) dbenonos;
B) anpaernnos.

OK 01, OK 02

8. IlpoayKTOM ruipaTanMy 3THJIEHA SIBJISIETCS:
A) sTaH;

b) sranoumn;

B) 3THJICHIIIMKOIIB.

OK 01, OK 02

9. IIpu B3auMoeliCTBUM YKCYCHOI KHCJIOTHI €
3TAHOJIOM o0pa3yercs:

A) sTmnanerar;

b) nusTunoselii a¢up;

B) anerar Hatpus.

OK 01, OK 02

10. 1t MHOTOATOMHBIX CIIMPTOB Ka4eCTBEeHHOM
peakuuei cJay:KuT B3auMo/ielicTBHe C:

A) Cu(OH), (cBexxeocaxIEHHBIN) ¢ 00pa3oBaHUEM
SIPKO-CHHETO PacTBOPA,

b) FeCl; ¢ puoneToBbIM OKpalIMBaHUEM;

B) Ag,O B aMmMHauyHOM pacTBope

OK 01, OK 02

11. BemectBo CH;—CH=CH—-CH; no HoMmeHKJIaType
HUIOITAK Ha3biBaeTcs:

A) Oyren-1;

b) 6yten-2;

B) 2-meTunnponeH.

OK 01, OK 02

12. Ilpu neruaparanuu 3TaHosa npu t>140°C
o0pa3syercs:

A) IUATHIIOBBIN dup;

b) stunen;

B) sranans.

OK 01, OK 02

13. MypaBbUHasl KHCJI0TA OTJIMYAETCH OT APYrUX
KapOOHOBBIX KMCJIOT T€M, YTO:

A) He pearupyer ¢ MeTajljlaMu;

b) naér peakuio «cepeOpsHOTo 3epKaiay;

B) He 0oOpa3yet 3¢upoB.

OK 01, OK 02

14. Ilpu ruaposuse cja0:xHOr0 3¢upa B KUCJI0i cpene
o0pa3ylorcs:

A) nBa ciupTa;

b) cnupt u xapOoHOBast KMCIIOTA;

B) anperun u cnupr.

OK 01, OK 02

15. [l G6eH30/1a XapaKTepHbI peaKIMu:
A) npucoeiuHEHMS;

b) zamemnienus;

B) nonumepuzanuu.

OK 01, OK 02

16. Kakoii TuIn rudpuan3anum XxapakrepeH 1Jsi

OK 01, OK 02




aTOMOB yriepoaa B MoJiekyJe 3tujieHa (C,Hy)?
A) sp;
B) sp’;
B) sp’.

17. IlpoaykToM peakiium HUTPOBAHHS O€H30J1a B
NMPUCYTCTBUHU KOHIleHTPUpoBanHoi H,SO, siBasiercsi:
A) xn0p6eH3017;

b) Hurpobenzou;

B) denou.

OK 01, OK 02

18. Jl;1s1 npeaesbHBIX OJHOATOMHBIX CIIMPTOB He
XapaKTepHa peakuus:

A) ¢ MeTaNINYeCKUM HATPUEM;

b) BHyTpUMOINIEKyYISIpHOI IeruipaTalny;

B) «cepebpsiHOTO 3epKaiay.

OK 01, OK 02

19. IIpu nponmyckaHuu NpoIeHa Yepe3 OPOMHYIO BOLY
Ha0JII0IaeTCo:

A) BbImazieHue 0€I0ro 0caKa;

b) nosiBnenue ¢proneToBoro OKpamMBaHus;

B) oGeciieunBanue pacTBopa.

OK 01, OK 02

20. Kaxoii yriieBoJ OTHOCHTCH K MOHOCaxapuaam?
A) xkpaxmau;

b) nemnntono3a;

B) rioko3a.

OK 01, OK 02
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