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1. IMacmopT KOMILJIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPeICTB
KontponwsHo-onieHounble cpeacTBa (KOC) npeaHazHaueHbl ISl KOHTPOJIS U
OIICHKH 00Pa30BaTENbHBIX JOCTIKCHHN OOYYaronIuXcsi, OCBOMBIIMX MPOTPAMMY
yueoHou nuctumuinael OV J1.12 Xumus
KOC BkII04arOT KOHTPOJIBHBIE MaTEpUajbl Uil NPOBENCHUS TEKYLIETO
KOHTPOJISI M TMPOMEXKYTOUYHOM arrectanmu B ¢dopme auddepeHnnpoBaHHOTO
3auera.

Pe3ynomamoul 0c60eHUA yUeOHOU OUCUUNTUHDL, ROOTIeHcauue NPosepKe

Pes3ynomamut 00yuenusn Tun 3a0anusn
(0O6vexmul ouenueanus)

JIMYHOCTHBIX: DpoumanvHulli ONPOC

YyBCTBO TOPJOCTH M YBAXKEHMsSI K HCTOPUM U JAOCTHOKEHUAM | MHOusuoyanvhuiii
OTEYECTBEHHOW XMMUYECKOM HAYKH; XUMHUUECKHU TPAMOTHOE MOBEACHUE | ONpoc
B NpoQecCHOHaIbHON NEeATeNbHOCTH U B OBITY mpu obOpamienuun c | Tecmuposanue
XMMHUYECKMMHU BELIECTBAMH, MaTepHalaMu U MPOLIECCaMU; IIpakxmuueckue

TOTOBHOCTh K TNPOJOJDKEHHIO 00pa3oBaHMsS U TOBBILICHUS | pabombl
KBATH(PUKAIMK B H30paHHOW NPO(ECCHOHATBLHON NEATeILHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH XMMUYECKHX KOMIIETCHIIUH B 3TOM;

yYMEHHE HCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW XHMHUYECKOU
HAayKH M XUMHUYECKUX TEXHOJIOTUH JJI MOBBIIMICHUS COOCTBEHHOTO
UHTEIJICKTYalIbHOTO  pa3BUTHUsSL B BBIOPAaHHON mpodeccHoHaIbHON
JIESTENIbHOCTH;

MeTanpeIMeTHbIX:

HCII0JIb30BaHUE Pa3IUYHbBIX BUJIOB MO03HABATEJIBHOM
NeSTeIbHOCTH M OCHOBHBIX MHTEJUIEKTYaJIbHBIX Orepaiuil (MoCTaHOBKU
3agaud, (OpPMYJIMPOBAHUS TUIIOTE3, aHAJINW3a W CHUHTE3a, CPaBHEHUS,
00001IeHNs, CUCTEMAaTH3al[MH, BBISBICHHUS MPUUYUHHO-CJIEICTBEHHBIX
CBsi3eH, MOMCKA aHAJOroB, (POPMYJIMPOBAHUS BBIBOJOB) IJISI PELICHHUS
MOCTABJIEHHOW 3aJjauM, NPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHUS
(HabmroieHNsI, HAYYHOTO HKCIEPUMEHTAa) IJIsl HM3Y4YeHHs pPa3IUYHbIX
CTOPOH XMMHUYECKHX OOBEKTOB M IPOILIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAIKUBAThCs B IpodeccnoHaIbHOM chepe;

WCIOJIb30BaHNUE PA3IMYHBIX HCTOYHUKOB U  TOJYYECHHUS
XMMHUYECKOH MH(POpPMALMU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH JUIS
JTOCTIDKEHHS XOPOIITUX Pe3yIbTaTOB B MTPodecCHOHABHOMU cdepe;

npeAMeTHBIX:

c(OpPMUPOBAHHOCTh MPEJICTAaBICHUM O MecTe XHMHH B
COBPEMEHHOW Hay4HON KapTUHE MHUpA; MOHUMaHHE POJIU XHUMHUU B
(hopmMupoBaHUM Kpyro3opa U PyHKIIMOHATHHOW TPAMOTHOCTH YE€JIOBEKa
JUISL PEIICHUs] TPAKTUUECKUX 3a71a4;

BJIQJICHUE OCHOBOIOJAralolMMU XUMUYECKUMH TOHITHIMH,
TEOpUSMH, 3aKOHAMU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I0JIb30BAHUE
XUMUYECKON TEPMUHOJIOTHEN U CHMBOJINKOW;

BJaJICHUE OCHOBHBIMH  METOJaMM HAy4yHOrO  IIO3HAHMA,
UCIOJIB3YEMbIMU B XHMHUU: HAOJIIOJEHUEM, ONMMCAHUEM, HU3MEPEHUEM,
SKCHEPUMEHTOM; YyMeHHe 00palaTbiBaTh, OOBSACHATH PE3YJIbTATHI
IIPOBEJICHHBIX ONBITOB M JEJIaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH




MMPUMCHSATH MCTOABI TO3HAHUA MTPHU PCIICHUN TPAKTUYCCKUX 3a/1a4,
c(OPMHPOBAHHOCTh YMEHHSI JaBaTh KOJMYECTBEHHBIC OIICHKH U
IPOU3BOJIUTH PACUETHI 10 XUMHUECKUM (POpPMYJIaM U YpaBHEHUSIM;
BJAJICHUEC  TpaBHJIAaMH  TEXHUKH  OE30MacCHOCTH  MpH
HUCIIOJIB30BaHNN XUMHNUYCCKHX BCIICCTB,
c(hOPMHUPOBAHHOCTh COOCTBEHHOHN TO3WIIMK IO OTHOIICHUIO K
XUMHAYECKON MH(pOpMaIUK, MOTy4aeMoil U3 pa3HbIX HCTOYHHUKOB.
B pesynbprare m3ydeHus BapuUATHBHON YacTH IUCIHUILTHHBI «XHMUS»
oOyuarommuecs OyyT
3HATH:
- pOJIb XMMHH B €CTECTBO3HAHUU, €€ CBS3b C JPYTUMHU €CTECTBCHHBIMU
HayKaMH, 3HAUY€HHE B )KM3HU COBPEMEHHOTO 00OIIeCTBA;
- OCHOBHBIC 3aKOHBI H TEOPHH XHMUHU;
- BCHICCTBA U MAaTCpHaJibl, IIMPOKO UCIOJIB3YyCMbIC B IIPAKTUKC.

yMeTb:

- Ha3bplBaTh  W3Yy4YEHHbIE  BeHIeCTBa IO  "TpUBHAIbHOH' U
MEX1yHapOJAHON HOMEHKJIaTypam;

- IpPOBOAMTH PACYEThl MO XUMHYECKMM (OpMyJiaM M YypaBHEHUSIM
peaxkiuu;

- OCYILLIECTBIISITh CAMOCTOSITENIbHBIN MOMCK XMMHUECKON MHQOpMAIIH C
UCTIOJIb30BAaHUEM PA3TIMUHBIX UICTOUHUKOB (CIIPABOYHBIX, U HAYYHBIX U
HAyYHO-TIOMYJISIPHBIX W3/IaHUHN, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYpCOB
WHTEPHETA);

- MIOHUMaHUS TI00ATBHBIX MTPOOIIEM, COCTOSIIIUX MIEPE] YEITOBEUECTBOM:
HKOJIOTHUECKUX, IHEPTETUUECKUX U CHIPbEBBIX;

- 00BACHEHUSI XUMUYECKUX SBJIEHUH, MPOUCXOALINX B IPUPOJIE, OBITY
U Ha IPOM3BO/ICTBE;

- OIIpeJIeTIeHHsI BO3MOXHOCTU IPOTEKAaHUsI XMMUUYECKUX MPEBpallleHnuil B
Pa3IUYHBIX YCIOBUAX U OLIEHKU UX MOCIEICTBHIA;

- pacrio3HaHME U UACHTU(UKAIIMY Ba)KHEHIINX BEIIECTB U MaTEpUaoB;

- KpUTHYECKOM  OIIEHKM  JIOCTOBEPHOCTH  XHMHYECKOM

MH(OPMALINH, TOCTYMAIONIEH U3 Pa3HBIX HCTOYHUKOB.




2. ®opMbI U METOAbI KOHTPOJISI
2.1. B pe3ynpTaTe aTTeCTAMK MO YISOHOM JUCITUILINHE OCYIIECTBISCTCS KOMIIEKCHAS MMPOBEPKA CIICIYIOMMX YMECHHHN M 3HAHMIA:

HaunMeHoBaHMe TeMbI HanMeHOBaHHMEe KOHTPOJIbHO-0LIEHOYHOI'0 CPEACTBA
Texymuii KOHTPOJIb ITpoMexkyTOUYHAS aTTEeCTAIAS
Tema 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMHHU @pOHTAIBHBIHN ONPOC

WHAWBUIYaIbHBIN OMPOC
MpaKkTh4YecKasi padoTa

Tema 2. [IpeaesibHbIe YIiIeBOAOPOIbI (AJTKAHBI) @poHTAIBHBINA OIIPOC
WHAUBUIYaJIbHBIN OIPOC
paKkTH4YecKasi paboTa

Tema 3. HenpeneJibHbIe YIi1€BOAOPOABI @poHTaATBHBIN OIIPOC
WHJIUBUYaJIbHBIN OIIPOC
mpakTHIecKas padora

Tema 4. ApomaTnyeckue yriieBoA0OpoAbl (apeHbl) @pPOHTAIBHBIN ONIPOC
WHAWBUYaJIbHBIN OIIPOC
IpaKTH4YecKasi paboTa

Tema 5. IIlpupoaHbie HCTOYHUKH YIJ1€BOA0POI0B ®poHTATBHBIN OITPOC
VHIUBUYaJTbHBINA OIIPOC
mpakTHueckas pabota

Tema 6. CiupThl M QeHOJIbI @pPOHTAIBHBIN ONIPOC
UHIMBUYabHBIA onpoc
paKTHIeckas pabora

Tema 7. Alibaeruibl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI OpoHTATBHBIN OIIPOC
WH]JIUBUYaJIbHBINA OIIPOC
mpakTHueckas paboTa

Tema 8. /Kupsbl. YrieBoasbl @poHTaATBHBINA OIIPOC
WHJUBUTyaJIbHBIA OIIPOC
MpakTh4YecKasi paboTa

Tema 9. AMUHBI 1 AMMHOKH CJIOTHI @poHTAIBHBINA OIIPOC
WHJIUBUYaTbHBINA OMIPOC
mpakTHueckas paboTa

Tema 10. beakn @poHTATBHBIN OIIPOC
I/IHI[I/IBI/II[yaJILHBIf/'I OIIpocC




IpaKkTH4YecKasi pabora

Tema 11. CuHTeTHYECKHE TOJTUMEPDI

@poHTATBHBIN OITPOC
VHJIUBUYaJIbHBINA OIIPOC
mpakTHueckas pabota

Tema 12. Baxxkuelilnue XuMH4ecKe MOHATHSA U 3AKOHbI

@pOHTAIIBHBIN OIIPOC
WHIMBUYJIBHBIH OTPOC
pakTHIeckas pabora

Tema 13. Ilepnoanyeckuii 3aK0H U NMEPHOIUYIECKAA CHCTEMa XHMHYECKHX
ajiemenToB /JI. 1. MenaeneeBa Ha OCHOBE Y4eHHs 0 CTPOCHHH ATOMOB

OpPOHTAIBHBIN OIIPOC
VHIUBUYaJTbHBINA OIIPOC
mpakTH4ecKas padora

Tema 14. CTpoeHue BenlecTBa

@pOHTAIBHBIN ONPOC
UH/IMBUYaJbHBINA onpoc
paKkTU4YecKasi paboTa

Tema 15. XumMnueckue peakiumn

OpOHTAIBHBIN OIIPOC
WHJIUBUYaTbHBINA OMIPOC
mpakTH4ecKas padora

Tema 16. PacTtBopbl

@poHTaATBHBINA OIIPOC
HH,Z[HBHI[yEUILHBIﬁ onpoc
mpakTHIecKas pabora

Tema 17. DileKTpoXuUMHYeCKHe PeaKIul

OpPOHTAIBHBIN ONIPOC
WHIMBUIYATBHBIN OITPOC
IpaKkTH4YecKasi paboTa

Tema 18. MeTamiabl

®poHTaATBHBIN OIIPOC
VHJIUBUYaJIbHBINA OIIPOC
npakTHueckas pabota

Tema 19. Hemeraiabl

@pPOHTAIBHBIN ONIPOC
WHIMBUYJIBHBIH OTPOC
mpaKkTH4YecKas paboTa

Tema 20. XuMua 1 ;KU3HL

OpoHTAIBHBIN OIIPOC
WHJVBHTyJIbHBIA OIIPOC
npakTuyeckas padora

auddepeHUpoBaHHbIN 3a4eT




3. OueHoOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
[IpenMeToM ONIEHKM CIllyaT YMEHUs W 3HaHus, npeaycMmorpeHHbie OI'OC
no nucuuminae OY]I.12 Xumus, HampaBieHHbIe Ha (popmMupoBaHHE OOIMMX U
po(eCcCHOHaTBLHBIX KOMITETCHITHH.
Bo BpeMs BBITIOJTHEHHS TECTOB HEOOXOMMO MPUIEPKUBATHCS HHCTPYKITHH,
MPUBEJICHHBIX B TAOJIWYKAX MEpe]] 3aIaHUSIMU.

IIpakTHyeckue 3aHATHS

IIpakTnyeckas padora
Tema: "OcHOBHBbIE IOHATHS U 3AKOHBI XUMUM"'
Heab padoThi: 0TpabOTaTh HABBIKK IPUMEHEHHSI 3aKOHOB XUMUH MPU PEUICHUH 3a/1a4
OO6opynoBanme: TadiIMIla XUMHYECKUX dJIEMEHTOB MeH ieneena.
Xona padoTsl.

3anaunue Nel

Omnocumenvnasa monaekyaapuas macca (M,) eewgecmea paBHa CyMME OTHOCHTEIBHBIX
ATOMHBIX MacC, U3 KOTOPBIX COCTOMT MOJIEKyJa BEIIECTBA, C YYETOM YHUCJIAa aTOMOB KaXKJIOTO
3JIEMEHTA.
IIpumep: paccunTaeM OTHOCUTENIBHYIO MOJIEKYJIsApHYI0 Maccy (M;) NaCl
M; (NaCl) = 4,(Na) + A, (Cl) =23 + 35,5= 58,5 a.e.m.
PaccuuraiiTe OTHOCHTEJBLHYIO MOJIEKYJSIPHYIO MACCy MOJIEKYJI:
a) M; (KOH) =
6) Mr (P205) =
B) M; AI(NO3);=
F) 1\/[r Na2804=

3aganue No2

Maccosasn 0ona Inemenma w (X) B JaHHOM BEIISCTBE — 3TO OTHOIICHHE OTHOCHTEIHLHOU

aTOMHOM Macchl JAHHOI'O 3JIEMEHTa, YMHOXEHHOM Ha 4YHMCIIO €ro aroMOB B MOJEKYyJe, K
OTHOCHUTEIILHON MOJIEKYJIIPHOM Macce BELIECTBA.

A(X) v rae: M, — OTHOCHTENIbHAsI MOJIEKYJISIpHAsl Macca BEIECTBa;
W (X) = =mmmmmmeeee- A (X) — oTHOCHTEIbHAS aTOMHAsI Macca JIEMEHTA;
M, V — 4HMCJIO ATOMOB 3JIEMEHTa X B MOJIEKYJIE BEIIECTBA.

Ipumep: paccuntaeM MaccoByIo J10Jit0 Bojgopoaa B H,O:

A (H) - v )

VYL ) P BT/ — “100% =11,1%
Mr (H,0) 18

PaccunTaiiTe MaCCOBYIO 10110 KAK/I0T0 3JeMEHTa, BXOASAIIEr0 B COCTAB MOJIEKY.I:.
a) Al,O; Mr=
w(N)=
w(0) =
0) Ca(NO;),
6) CsH 1,04

3aganue Ne3
Monaphutii 06vem 1106020 2aza Npu HOPMATHHBIX YCIOBUAX (H.Y.) paBeH 22,41

Vi = 22,41/M07b.
v (Monmb) — V(1) — M; (1)
IIpumep: 3
Paccuuraiite 06bem (ripu H.y) 11T yraekucnoro raza (CO,)
1 Mmonp —224n1—44r
X -1lr



X=224monb°*llr /44=5,6 1
a) Paccuuraiite 00beM, KOTOPBIH 3aHUMAIOT PH HOPMAJILHBIX YCJIOBUSX:
1) 14 r a3ora;
2) 19 ¢ropa (Fy).
6) Paccuuraiite maccy (npu H.y) 2 Mok TuApokcua Hatpust NaOH.
B) PaccumTaiiTe konmdecTBo BemecTBa (mpu H.y) 6,4T okcuza cepol (1V).
3aganue Ne4
Omnocumenvnaa NAOMHOCIMG O00HO20 234 NO OpPY2OMYy PAHA OMHOWEHUIO UX
omHuocumenvuvix monekyaapuvix (Mymacc:

D, (1)=Mr (1) / Mr(2)

IIpumep: paccunTaeM OTHOCUTENBHYIO INIOTHOCTH KUCIOPO/a 110 BOJIOPOAY:

Dz (02) =M (02) / M (Hy) = 32/2=16

M; (0y) =162 =32; M;(Hy)= 12=2

a) Paccuuraiite oTHOCUTENBHYIO TUIOTHOCTH MeTaHa (CHy4) mo Bomopoxy (H,)

DHz(CH4) =

6) PaccuuTaiiTe OTHOCUTENIBHYIO INIOTHOCTH (Topa (F,) rasza mo kucnopony

Doa(F2) =

B) Paccuuraiite OTHOCUTENBHYIO INIOTHOCTH Kuciopoa no merany (CHa),

r) Paccuuraiite MossipHyt0O Maccy rasa, €clid €ro OTHOCHUTENbHas IJIOTHOCTb paBHA IO

kuciaopony O, —1,25.

3aganue NeS

AJITOPUTM peleHus 3a1a4 Tuna: «Pacyer o XuMu4ecKoOMy YPaBHEHUIO»

1. Kpatko 3anucats ycnoBue 3aaaun («Jlanoy», «Haitny).

2. CocTaBUTh YpaBHEHHE pEAKLIUU.

3. CocTtaBuTh (GOPMYJIBI 110 BAJIEHTHOCTH, PACCTABUTh UHEKCHI.

4.YpaBHATH PEAKLUIO, PACCTaBUTh KOI(D(DUIIUCHTHI.

5. laHHble ycNOBHS 3aJjaud MEPEHECTH B YpaBHEHHE PEaKlMU U 3alucaTh UX Haja GopMmyiaMu
COOTBETCTBYIOILNX BEILECTB.

6. IlepeBecTu naHHBIE YCIOBUS B «KOJUYECTBO BEIIECTBA» (MOJb) COEMHEHUN YUacTBYIOIIUX B
peakIMy U 3anMcaTh UX HaJ pOpMyJIaMH BEILECTB.

7. Ilo ypaBHEHHUIO peaKUUH OIpPEAETUTh «KOJIMYECTBO BEIIECTBa» (MOJb) COEAMHEHUN
YUYaCTBYIOUIMX B pEaKIMH U 3aIKCaTh X MO (GopMyaMH BELIECTB.

Ipumep
Paccumnraiite maccy kucnopona, Heooxoaumyto i nonyuenus 40r okcuna meau (I1).

Jlano: m(CuO) — | Pemenue: 0,5MoJ1b
40r X 40r
2Cu + 0, ~ ¥ 2Cu0
1 momb 2 MOJTb

v(CuO) =m / M(CuO)

v(CuO) =40 r/ 80 r/moib = 0,5 MO,

Haiitu: m(O;) - ? M(CuO) = 64 + 16 = 80r/momnb

x/1 monb = 0,5 MoJIb / 2 MOJIB;

x =1 mons - 0,5mo1b /2Monb = 0,25 Mob; v(O,) = 0,25M01B
m(O;) =v(0,) - M(0O,) = 0,25 monb - 32 1/mM0nb = 8T

M(O,) =16 - 2 =32 r/mMmonb OtBet: m(0;) = 8r

1.Onpenenuts Maccy GpochopHON KUCIOTHI, BCTYNUBIIEH B peakuuio ¢ 42r THAPOKCHIA KaJus.
2.Ilpu B3aumopeiictBuu pactBopa cyibgpara meau (II) c xenezom, oOpaszyercs 128r meau.
Omnpenenuts Maccy cynbdara xenesa (II).

3.Kakyto maccy okcunia HaTpus TpeOyeTcst pacTBOPUTh B Boje JuIs noxydeHust 8 r NaOH?
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IIpakTHYecKkoe 3aHATHE

Pewienue 3a0au no meme: «Y21e6000p0o0vt u ux nPpupoOHvle UCHOYHUKUY.

YueOHasi neanb: (HopMUpOBaTH YMEHHME peliaTh 33Jayd MO Teme: «YTJIeBOJOPOABl M UX
MIPUPOIHBIE HCTOUHUKH.

Y4eOHble 3a1a4un:

MOBTOPUTH TpaBUja HANHMCAHUSA YIJEBOJOPOAOB IO CHCTEMAaTUYECKOM HOMEHKJIAType,
XMMHUYECKHE CBOMCTBA, IOJIy4YeHHE U IPUMEHEHUE.

Hayuutbes pemats 3a1a4u Ha BBIBOJ MOJIEKYJISIPHON (POPMYJIbI OPraHUYECKOTO COEIUHEHUSI.
Hayuuntbcs nons3oBatecs npasuiiom Jle llaTenbe 11 cMeleHnss XMMUYECKOIO PaBHOBECHS;
O:xunaeMble pe3y/bTaThl:

CryzneHT JOoMKeH:

HMeTh NMPAKTHYECKUH ONMBbIT: MPUMEHEHHs] 3HAHUW MO OPraHWYECKOM XMMHMM TIPU PELICHUU
3az1ay;

3HATh: NPEACIbHbIE U HEMPEEIIbHbIE YIIIEBOAOPO/Ibl, TOHATHS H30MEPUU U TOMOJIOTUU

yMeThb: Ha3bIBaTh pa3BETBIICHHbIE ¥YB 1o cucreMaTHdeckoll HOMEHKIIAType, MMCaTh ypPaBHEHUs
peakuuu, OoToOpa)karoniye XUMHUYECKHMEe CBONCTBA, MojyuyeHUs: YB, BBINONHATH pacd€Thl MO
¢bopmynam;

BJIa/IeTh: HaBbIKaMU pabOThI C KAJIbKYJISITOPOM.

ObecnneyeHHOCTH 3aHATHSA (CpeaCcTBA 00y4YeHHs):

COOpHHUK METOAMYECKUX YKa3aHUH /I CTYJCHTOB IO BBIMOJHEHUIO MPAKTHUYECKUX 3aHATHH 10
y4eOHOM TUCIUILTUHE « XUMUSY.

Pabouas Tetpans.

Kaprouku — 3ananusi.

Kanbxyiarop.

Pyuxka.

KpaTtkue Teopernyeckue u yaeOHO-MeTOAMYECKHE MATEPHAJbI
10 TeMe NMPAKTHYEeCKOr0 3aHATHUSA

YrieBoaopoabl — caMble MPOCTHIE OPraHUYECKUE COCAUMHEHMS, COCTOSLIME U3 YIVIEpOJa U
BOJIOpoJia. B 3aBHCMMOCTHM OT XapakTepa YIJIEPOAHBIX CBSI3€M W COOTHOLICHUS MEXKIY
KOJIMYECTBOM aTOMOB yTIepoda M BOAOPOJa OHM JETSATCS Ha IpeaeibHble (HACHIIEHHBIC) U
HerpeaelbHble (HEHACHIICHHBIE) C OJHOW WM HECKOJBKUMU KpAaTHBIMU CBSI3sIMH. B
3aBUCUMOCTH OT CTPOEHHUS YIVIEPOAHOW IIENU YIJIEBOJOPOAbl OTHOCATCS K COEIUHEHMSIM C
OTKPBITOM (HE3aMKHYTOW) VYIJEPOJHONW IWENMbI0 M C 3aMKHYTOM, T.6. K IHMKIMYECKUM
coenuHeHusM. Cpend  LUKIMYECKUX  YTJIEBOAOPOJOB  OCOOYIO  TPYIIy  COCTaBJSIOT
apOMATHUYECKHE YTIICBOJIOPOIbI, OTIMYAIOIINECS PSIIOM CIIeU(PHUUECKUX CBOMCTB.
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| V[JIEBOJOPOJHI |
C.H,

AnHEIHYeCKHE
| (amadaruye clme}

N S
Hacbimenusie ||| HeHacbimeHEBIR AMHITHETH- ApnMMH—
\\ \
| |
AKeHBI [[mE T0a0K aHBI
CnH2n CnH2n
AIKaHBI AIKagHeHBI [Tk 10 ATK e HBI
CnH2n+2 CnHzn-z CnHEn-B
ATKEHHBI [{rK10 ATTK HHBI
CnHEn-E CnHEn--I

I'omousiorm - BemecTBa,
MpUHAUIeKAIME K OJHOMY KIIAcCy, CXOAHBIE IO COCTaBy, CTPOCHHUIO M CBOWMCTBaM, HO
pasnuyaronyecss Ha ogHy win Heckonbko rpynn CH, (rpynmy CH, Ha3bIBalOT TOMOIOTUYECKOM
Pa3HOCTHIO)

I'omoJioTMYeCKHM  PSIIOM Ha3bIBA€TCA psAJ  BEIIECTB, pACIOJIOXKEHHBIX B  MOPSJIKE
BO3pACTaHUs MX MOJIEKYJSIPHBIX MAcC, CXOAHBIX MO CTPOCHHIO U XMMHUUYECKHUM CBOMCTBaM, TJIE
KaXIbld wleH oTinyaercs oT npeasiaymero Ha rpynny CH, W3omepuss — sBieHue
CyIIECTBOBaHUSl  COCAMHEHWH, KOTOpbIE MMEIOT OJWHAKOBBIA COCTaB  (OJMHAKOBYIO
MOJIEKYJISIpHYIO (OpMyIy), HO pa3Hoe CTpoeHHe. Takue coelMHEHUs! Ha3bIBAIOTCS U30OMEPAMU.
Paznuuust B mopssKke COEAMHEHUST aTOMOB B MOJIEKyJax (T.e. B XMMHYECKOM CTPOCHHH)
NPUBOIAT K cmpykmyprou uzomepuu. CTpoeHUE CTPYKTYPHBIX H30MEPOB OTPAKAETCA
CTPYKTYpPHBIMH (POpMyIIaMH.

VB B 3aBUCUMOCTHU OT CTPOECHUS MPOSBJISAIOT CICAYIONINE XMMUYECKUE CBOMCTBA:

XapakTe- ;
i Heuax Hagsns I'HEBILE H mnaf;:{ETHDﬁ ?ﬁ?{?}fﬁ
¥rme-~_ xu dopmyma TOMONOT EHAN, g
EOI0poaEL SAIHH CEASH pearImi
IjI o JaMeNreH e,
ATKAHBI CnHzn.2 H-C-H sp3 €€ |pasmomenme
H OcH (KPEKHHI)
H, .H IIpHMCOETH-
i, C O o HEHKE
Lkl CnHzn H-. +.-H SPB o
LKA EL H"C =G “H C-H JaMeNLe HHE
H-, ~H O ¢
ANKeHBI CnH2n Ei=iG g pE Op s IIpHcoeg -
vy . HEHKE
H H Moo
o o
C-C.-YC-H L
ATKATHEHEBL CH,= CH 2 LUpADERK
[CoTp A #e HECET) CnHzn-2 CH CH, ip 471 - HEHIE
b -3TEE TP OHHOE i -
COMTPAMEHHE (1,2-n 14-)
0o
c-C
Amxunsr | CpHzp-z | HHC=C-H sp Gepy | IRHCOEAN-
- HEHIE
-
Hy., oH O¢ c.O0¢cH
f '\
= -C{__2C-H sp? G - JamenreH1e
Apeian CnHzn-¢ oo p -3TIEE TP OHHOE =
1-1-" ""H COTTPSKEHEE
B UHETE

3aga4u HA BBIBOJ MOJIEKYJISAPHOH (hopMy /1Bl OPraHHYeCKOr0 BelecTBa:
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AJTOPUTMBI pELLICHHUS.

1. 1. Beruucisgem MOISIPHYIO MacCy BEIIECTBA.
M(3) = D(x)*M(x) (1)

2. BeruucnsieM KOJIMYECTBO aTOMOB AJIEMEHTA!
a) eclid W JJaHa B IPOLICHTAX:

n(3) = )
0) ecnii W 1aHa B JOJISX:
n(3) = 3)

3. BeruucisieM MOJIIpHYIO MaccCy MOJYY€HHOTO BEIECTBA.

4. Ecin MonsipHas macca IOJY4YEHHOIO BEIIECTBA paBHAa MOJSpPHOM Macce BemiectBa (1),
TOTrJa 3ajjaua pelleHa IpaBUIbHO; €CJIM MOJIIpHAas Macca MOJIyYeHHOIO BEHIECTBA OTIMYAETCS OT
MOJISIpHOM Macchl BemiecTBa (1), BBIUMCISEM pPa3HOCTh U OMNpPEIENsieM KOJWYECTBO aTOMOB
KHUCJIOPOJla, €CIM  BEUIECTBO  KUCJIOPOJOCOAepXkallihe, WM a30Ta, €ClIM  BELIeCTBO
a30TocCoAepKallee.

Ilpumep: Brseaute Qopmyiny BemiecTBa, conepskamiero 82,75% yraepoma u 17,25 %
Bozopoaa. OTHOCUTEIbHAS INIOTHOCTh IAPOB 3TOTO BEIIECTBA 10 BO31yXY paBHa 2.

Hano:

w(C) =82,75%

w(H) =17,25%

D(Bo3n) =2

Haiitu:

CxHy

M(Bo3ayxa) = 29r/monb

M(C4Hjp) =12 * 4 + 1 * 10 = 58r/momb

Pemenue:

1. [Tpumensiem Gpopmymy (1)

M(B-Ba) = 29 r/monp * 2 =58 r/MOb.

2. Haxoaum konuuectBo atoMoB C 1o popmysie (2)

n(C) = =4
3. Haxoaum konudectBo atromoB H mo gpopmyie (2)

n(H) = =1

4. BoruncngeM mousipayto maccy C4Hjo

M(C4Hy9) =12 * 4 + 1 * 10 = 58r/momb

5. Beiuucnennas mossipHas Mmacca copnajnaer ¢ (1), 3ajaya peieHa.
Otset: C4H;

2.0npenesenue (popMyJ1 BelecTB MO MPOAYKTAM CTOPAHMS.
1. BerancnsieM MOJSIPHYIO MaccCy BEIeCTBa.

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

2. Berauciasiem konmmdecTBo aroMoB C:

a) ecsim CO, maHo 1o macce:

n(C) = 2

0) eciu CO, maHo B oObeMe:
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3. Beraucnsiem konudectBo atoMoB H:
Tak kak B mosekyne H,O 2 monst H, Torna popmyny ymHokaem Ha 2 (3T0 IpUMEHUMO U K N)

n(H) =2 (4)

4. BolunciiseM MOJIIPHYIO MaccCy MOJIY4YEeHHOTO BEUIECTBaA.

5. Eciu monsipHas Macca MOJYYEHHOTO BEIECTBA paBHA MOJsIipHOM Macce BemectBa (1),
TOTJa 3ajlaua pellieHa MIpaBUIIbHO; €CIIM MOJIIpHAas Macca MOJIyYeHHOTO BEHIECTBAa OTIMYAETCS OT
MOJISIpHOM Macchl BemiecTBa (1), BBIYUCISEM Pa3HOCTh U OINpPEIENsieM KOJWYECTBO aTOMOB
KHUCJIOPOJla, €CIM  BEUIECTBO  KHUCJIOPOJOCOAepXkallhe, WM a30Ta, €ClIM  BELIeCTBO
a30TocCo/AepKallee.

Ilpumep: Tlpu cropanum OpraHUYECKOTO BemiecTBa maccou 2, 37 r oOpazoBanoch 3,36 T
okcuga yraepona(IV) (n.y.), 1,35 r Bogsl u a30T. OTHOCHUTENbHAS TUIOTHOCTh ATOTO BELIECTBA
10 BO3yXy paBHa 2,724. BeiBequTe MOJIEKYISpHYIO (hOPMYJTy BEIIECTRA.

MaHo:

m ( B-Ba) =2,37r

V (COp) =336

m(H0)=135r

D (Bo3n.) = 2,724.

Haiitu:

CxHyNz

M(Bo3x) = 29 r/mMonb

M(H,0) = 18 r/momnb

Vm = 22 ,41/M071b

Pemenue:

1. Ilpumensiem ¢popmyay (1)

M(B-Ba) = 29 r/monb * 2,724 =79 r/mMOb.
Haxomum xonngectBo atomoB C 1o popmyre (3)

n(C) = =5
2. Haxomuwm xommdectBo atoMoB H o dopmyite (4)

n(H)=2 =5

3. Beruucnsem mossapuyto maccy CsHs.
M(CsHs) =12 *5+1 * 5 = 65r/monb

4. BerauciseM KOJIMYeCTBO aTOMOB a30Ta (5)

79 — 65 = 14. T.x. aTOMHas Macca a30Ta — 14, 3HauuT B JaHHOH popmyy oauH atom N.
OtBet: CsHsN

BroinosiHeHue padoThl.
1 Bapuant
1. HasoBure BemecTBa:
a) CH=CH- CH-CH;-CH-CH, - CH, - CHjs
| |
C,Hs CH;

6) CH = C — CH2- CH- CH, — CH;

|

CH;
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2.CocTaBUTh CTPYKTYpHBIE (POPMYJIIbI COSAMHEHUH 110 X HA3BAHUSM:

a)3-metunnenteH-1;  0) 2,3-aumerundyraaueH-1,3

3. CocTaBbTE ypaBHEHHS PEAKIMI MO [IEMOYKE MPEBPAIICHUN:

OKCHJI Kallbllisl —  KapOWJ Kaubllusl —  ameTuieH — OeH301

4.0Onpenenure MOJEKYJISApHYIO (GOpMyIy YIJIEBOAOPOJA, €CIU MaccoBas IOJsi yriepoja
paBHa 85,75, a Bomopoma —14,3%. OtHOcuTenbHas IJIOTHOCTh 3TOTO BEILIECTBA IO a30Ty
MIPUMEPHO paBHA 2.

6. Ilpm cxuranum 2.2 r. BemectBa nonyuwan 4,4 r oxcupa yriepona u 1,8 r. BOABL
OTtHocuTenbHAs TJIOTHOCTh BeHIecTBa MO BOAOpoAy paBHa 44. OrmnpenenuTe MOJIEKYISPHYIO
(dopMyIy BelecTBa.

2 BapuanT
1.Ha3zoBuTe BemiecTBa:
a)CH;— CH=C - CH; - CH, — CH — CH;

| |
C2H5 CH3

6)CH3 —C=C-CH,-CH - CHj;
|
CH;
2.CocTaBUTh CTPYKTYpHBIE (OPMYJIIBI COSAUHEHUHN IO MX HA3BAHUSIM:

a)4-MeTWINeHTHuH-2;  0) 2,3-1uMeTuI1-3-3TUIIreKCaH.

3. CocTaBbTe YpaBHEHHSI PEAKIUH TI0 LIETIOYKE MPEBPAICHUN:
KapOuj aJloMHMHHUS — MeTaH — aleTWIeH — JTHUJICH

4. BoiBeute opmyny BemecTBa, coaepxkaiiero 81,8% yranepona u 18,2 % Bomopona, eciu
OTHOCHUTEJIbHAS IJIOTHOCTH 110 BOJOPOJY paBHa 22.

5.Ilpu cropanuum 11,2 r. YrieBomopoja Modydusid OKCHJ yriiepoaa Maccod 35,2 T u BOay
maccoi 14,4 r. OTHOCUTENbHas IUIOTHOCTH 3TOTO YINIEBOAOpOJA IO BO3AyXy paBHa 1,93.
BriBeuTe MONEKyIsIpHYIO (opMyITy.

ITopsi10K BBINOJHEHUA OTYETA MO MPAKTHYECKOMY 3aHATHIO:

1. B Terpaan HamummTe HOMEp, Ha3BaHWE M yUEOHYIO LIEJh 3aHATHSI.

2. BrbinonHuTe 33/1aHUS 110 BApUAHTaM.

14



IIpakTH4Yeckoe 3aHATHE

Tema: «Yriaesonopoabn»

YueOHasi weJib: 3aKpeNUTh W OOOOIINTH TEOPETHUYECKHE 3HAHHWA O HOMEHKIAType
yTIIE€BOAOPO/IOB.

Oo0yyarwmmiicst 10/15KeH 3HATD:

- crmocoObpl 00pa3oBaHUS M pa3pbiBa KOBAJEHTHOW CBS3M, TUIBI M CYIIHOCTh THOPHAM3AIIAN
ANEKTPOHHBIX OpOUTANIeH, XapaKTEPUCTUKHA KOBAJICHTHOMN CBsI3H, KiIacCU(UKAIMIO KOBAJIEHTHOU
CBSI31; HOMEHKJIATypy OpPraHUYECKHUX PEAKIIUN.

O0yuyarommiicst 10J15KeH yMeTh:

- COCTaBJIISITh CXEMbl 00pa30BaHUS U Pa3pbIBa CBSI3U; OOBICHATH YETHIPEXBAJIEHTHOCTD YIJIEpOJia
B OPTaHMYECKUX COSAMHEHUSX; COCTABISATh CTPYKTYPHBIE (DOPMYIIBI YTIIEBOJOPOIOB.

3agauu NPaKTHYECKOT0 3aHSITHS:

1. 3akpenuTh TEOPETHUECKHUE 3HAHUS O HOMEHKJIATYpe U U30MEPHH YTIEBOIOPOIOB.

2. OTBETUTH HA BOIIPOCHI [T 3aKPETUICHUS TCOPETHUSCKOTO MaTepraa.

3. BBIMOMTHUTH MpaKTUYECKUE 3aJa4H.

4. OTBETUTH Ha BOIIPOCHI JIJIs1 KOHTPOJIS.

O0ecne4eHHOCTD 3aHATHS:

3. VdeOHO-MeTOmUUYECKas JIUTepaTypa:

4.  CnopaBouHas 1uTeparypa:

5. Tabmuna «l'omonoruyeckuil psa MpeneiabHbIX YIIIEBOAOPOAOB (aJIKaHOB) HOPMAJIbHOTO
(Hepa3BEeTBIEHHOI'0) CTPOCHUS U MX OJJHOBAJICHTHBIE PAJAUKaIIbD» (IpuUioxkeHue 1).

6.  Tabnuna «OCHOBHBIC KIaCChl OPTaHUYECKUX COCAMHEHUI (TTpUiioxeHue 3).

7. Terpaap 11 MPaKTUYECKUX U KOHTPOJIBHBIX paboT.

8.  Pyuka, kapanjar.

Kpatkue Teopernueckue m y4eOHO-MeTOAUYECKHE MATEpPHAIbl M0 TeMe NPAKTHYECKOro
3aHATHSA

MHuoroo6pasue OpraHMYeCKUX BEIIECTB OOYCIOBIEHO HAJIUYHMEM HW30MEPOB — BEIICCTB,
MMEIOIIMX OJIMHAKOBBIN KOJTMYECTBEHHBIN U KAUECTBEHHBI COCTAB, HO Pa3HOE CTPOCHUE.
HN3omepu3anms — mnpeBpanieHue OJHOTO H30oMepa B Jpyroil. M3omepuszanus OPUBOAUT K
MOJIYYCHUIO COEIUHEHUST C HMHBIM PACIOJIOKEHUEM aTOMOB WJIM TPYNI, HO TPU ITOM HE
NPOUCXOAUT H3MEHEHHE COCTaBa M MOJIEKYJSIPHON Macchl coequHeHus. B nmutepatype
M30MEPHU3AINIO YaCTO HA3BIBAIOT MEPETPYIITUPOBKOIA.

CocraBneHre Ha3BaHUW HW30MEPOB OCYIIECTBISETCS B COOTBETCTBHH C MEXAYHAPOIHOU
HomeHkuarypoit [IUPAC.

AJITOPUTM COCTABJIEHHS] HA3BAHUSI:

1. Beibupaercst camas JJIMHHAsT, BOBMOXKHO M30THYTas HEepa3BeTBJIEHHAas rernouka. Hymeparms
HENOYKH MPOU3BOJIUTCS C TOTO Kpas, K KOTOPOMY OJIMKE 3aMECTHTENb, KpaTHas CBS3b,
dyHKIMOHANBHAS TpynIa.

2. B Havasie yka3pIBaeTCs HOMEp aToMma yriepoaa, BO3JI€ KOTOPOrO HAXOIWTCS 3aMECTUTENb -
€CJIM 3aMECTHUTEJIeM HECKOJIbKO BO3JI€ pPa3HbIX aTOMOB — YKa3bIBAIOTCA BCE LHUQPPHI IO
BO3pAcTaHUIO Hampumep: 2, 4,...; eciu JBa 3aMECTUTENs] HAXOIATCS BO3JE OAHOTO aroma
yriaepoaa — nudpa moBTopseTcst Hapumep: 2,2... ).

3. [Tocne nudpsl yka3piBacTCsl HA3BAaHUE 3aMECTUTES.

- 3aMECTUTEJSIMU MOTYT OBITh paJuKayibl (METWJI, 3TWJ, MPOMWI W T.A.) WIM aTOMBI JAPYTHUX
XUMHYECKHUX 3JIEMEHTOB.

- KOJIMYECTBO OJIMHAKOBBIX 3aMECTUTEINICH 0003HaYaeTCsl MpUCTaBKaMu: 2-1u; 3-TpH; 4-TeTpa.

4. OcHOBY Ha3BaHUSA COCTaBIIsIeT Ha3BaHUE YTIEBOA0POA,
COOTBETCTBYIOIIICC IPOHYMEPOBAHHOMY YHCITy  aTOMOB  yIiiepojla C  HMCIOJIb30BaHUEM
cy(QQpuKCOB: -aH Uil  YTIAEBOJAOPOAOB C TMPOCTHIMU CBSI3SIMH MEXAY aToOMaMu Yriepojia B
LETMOYKE, -eH JJI YIJIEBOJIOPOOB C TBOMHBIMH CBA3SMU MEX]y aTOMaMH yriepoJia B IIENOYKe, -
HH JIJIS YTJIEBOJAOPOIOB C TPOMHBIMH CBSI3IMHU MEX]Iy aTOMaMH YTJIepo/ia B IIeTIOYKe.
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[IpeobnanaroM TUIIOM CBSI3U B MOJIEKYJIaX OPraHUYECKHX COSAMHEHUH ABISETCS KOBAJICHTHAS
cBs3b. [lapa 37eKTpOHOB CBS3M MMO/ETIEHA MEXKIY aTOMaMH B MPUMEPHO PaBHOM CTENEHH, €Clin
xapakrepu3oBaTh cBsi3u C-C mnum C-H. DTO BBI3BaHO NPUMEPHO PAaBHBIM CPOACTBOM K
AJIEKTPOHY (JIEKTPOOTPHUIIATELHOCTHIO) aToMoB C 1 H.
B ciydae, korma yriepoa cBsA3aH c OoJjiee 3JIEKTPOOTPHUIATEIBHBIM aTOMOM (TaJOTeHBI,
KHCIIOPOJI, a30T), CBSA3b MOKET OBITh B 3HAUMTENHHOM CTENEHHW MOJIIPU30BaHa, a Ha aromax
MOTYT 00pa30BBIBATHCSI YACTUYHbIE MOJOXKHUTEIbHbIE (Ha YIJepoJe) M OTpHUIaTelbHble (Ha
aTOMax TaJIOTeHOB, KHUCJIOpoJa, a3oTa) 3apsiabl. OJHAKO CTENeHb HOHHOCTU TaKOW CBS3U
MHUHHMMaJbHA.
Bcenencreue memossipuoctu cBsizu C-C u C-H mpeumyImiecTBEHHBIM CIOCOOOM €€ pa3phiBa
SIBJIAETCS TOMOJIMTUYECKHM, KOTJa Mapa 3JEKTPOHOB JIENUTCA NMOPOBHY Mexay aromamu. Ilpu
TaKOM pa3phIBE CBSA3HM 00pa3yroTCsl He3apsKEHHbIE, HO OYE€Hb PEaKIIMOHHO-CIIOCOOHBIE YaCTHIIbI
C HeCIIapeHHBIMH 3JIEKTPOHAMU, Ha3bIBa€Mble paJuKanaMu. /[ ankaHoB XapaKTepHbBI peaKIiu ¢
MIPOMEXYTOUYHBIM 00pa3oBaHUEM paJuKaloB. HULIMUPYIOTCA Takue MPEBPAILLEHUS BBEJICHUEM
U3BHE PHEPIUH, JOCTATOYHOU Ui pa3pbiBa CBSI3U (HAarpeB) WM COEIMHEHUI, MHUIUHPYIOIIUX
o0Opa3oBaHHe paJuKaioB MPHU cI1adOM HarpeBaHUM WK 00JyYeHUH yJabTpaduoneToMm (IepeKkucH,
TaJIOTE€Hbl, a30COEIMHEHMS, XMMUUECKHE UHUIMATOPbI, TEHEPUPYIOINE PaJUKabl B pE3yIbTaTe
XUMHUYECKON peakuuu). B obmeM u 1enom, ankaHbl M IUKJIOAIKaHbl C HEHANpPsyKEHHBIMU
LUKJIAMH XUMUYECKH OTHOCUTEIBHO UHEPTHBI.
B oTnwume OoT HHMX, aJKEHBl 3HAYMTEIBHO OO0Jee PeaKIMOHHOCIOCOOHBI. [IpuunHON 3TOTO
SIBJIIETCSl HEHACBIIEHHOCTh (KpaTHas CBSI3b) U JOCTYIHOCTb PBIXJION AJIEKTPOHHOU INIOTHOCTH
NEPEeKpPhIBAIOLINXCA p-opOuTaneil p-cBs3W JUisl  JEUCTBUS  AIEKTPODUIBHBIX pPEareHTOB
(coenMHEHMI C IMyCTHIMHM BHEITHUMHU OPOUTATIIMHU MJTH JIEKTPOHOIC(UIIUTHBIX COSAUHEHHH).
[Ipu oOpa3oBaHMM KOBAJEHTHON CBSA3M B MOJEKyJlIaX OPTraHMYECKHX COEIUHEHUN oO0mmas
JJIEKTPOHHAsS TIapa 3acelisieT CBA3bIBAIOIINE MOJIEKYJISIPHBIE OpOUTAIIH, UMEIOIIHNEe 0oJiee HU3KYIO
sHepruto. B 3aBucumocTt o1 (Gopmbl MOdeKyIspHbIX opburtaneir (MO) - s-MO nmu p-MO -
oOpa3yromuecs CBSI3U OTHOCST K S- UJIU P-THUILY.
S-CBsi3b - KOBaJICHTHAsl CBSA3b, 0Opa3oBaHHasl IIPU MEPEKPHIBAHUY S-, P- U THOPHUIHBIX aTOMHBIX
opourtaneit (AO) BIOIL OCH, COSAMHSIONICH siipa CBA3BIBAEMBIX aTOMOB (T.e. MPH OCEBOM
nepexpbiBanun AO).
p-CBsi3b - KOBaJIGHTHAsI CBSA3b, BO3HUKAIOIIAsl P OOKOBOM NepeKpbIBaHIUH HErnOpuaHbIX p-AO.
Takoe nepekppIBaHUE IPOUCXOANUT BHE MPSAMON, COETUHSIONIEHN Apa aTOMOB.

6 —ceBAa3M

i «

p-CBsi3M BO3HUKAIOT MEXIY aTOMaMH, YK€ COCIMHEHHBIMH S-CBSI3bI0 (TIPU 3TOM OOpa3yroTCs
JIBOWHBIC U TPOWHBIC KOBAJICHTHBIC CBS3H).
p-CBsi3b cabee S-CBSA3U U3-3a MEHEE MOJTHOTO NepekpbiBanus p-AQ.

Bonpocs! 1u1s1 3aKkpenJieHusl TeOPeTHYECKOr0 MaTepuaJia K NPAKTHYeCKOMY 3aHATHIO
1. Yro Takoe uzomepnl?
2. Uro Takoe nzomepus?

3. Uto Ha3bIBAIOT pauKaiom?
3aganus AJs NPAKTHYECKOTr0 3aHATHUS:
1. Pemuth npeanioxeHHbIe 3a1a4U.

16



2. TlpaBunbHO OPOPMUTH HX B TETPAIb IS MPAKTUYECKUX U KOHTPOIBHBIX PaboT.

3. OtBeruTh Ha BCE BOMPOCHI ISl KOHTPOJIS.

4. OTryuTaThCA O BBIMOJHEHHOHN pabOTE MperoaaBaTeio.

3ananue

Hamnwmcarh cTpyKTypHBIC (DOPMYJIBI CICIYIONIUX YIJIEBOIOPOIOB

Bapuanr 1 Bapuant 2
2,3-nTMMeTHIIIIEHTaH 3-MeTHWI-3-3THUJITIEHTaH
2,3,4-TpuMEeTHIINCHTaH 2,4-mumMeTni-3,3 -Iu3THIIIICHTaH
2,3-TMMETUIITEKCEH-3 2,2,6-TpuMeTUN-43TUITEeNTeH-3
2,5,5-TpUMEeTHIITeKCEH-2 2-MeTHIIOy TeH-2
2-meTunoyraaues-1,3 2-Mermirekcaaues-1,5

OyTHUH-2 MEHTHH-2
4,4-TIMETUIIIICHTHH-2 2,2,5-TpPUMETHITCKCUH-3

Oo0pa3sen pemreHust 3aJaHus

Hamucath cTpykTypHBIE (hOPMYIIBI CIEAYIOMUX YTIIEBOIOPOIOB:

3-mMeTun-4-3THIreKcan

3,4-TMMETUIINIEHTEH-2

2-MeTUI-53TUITEKCUH-3.

Pemenue

1. meem 3-meTH/I-4-3THIILEKCAH, MOJIEKYJIAa COIEPKUT B CTpyKType rekcad (Cg).

1.1. 3anuceiBatoT nuHelHY0 yriaepoanyto nemnb Cq: C—-C-C-C-C-C.

1.2. OnpenensitoT, K KakoMy Kjaccy YIIEBOAOPOAOB MPUHAIICKHUT JAHHOE COEIUHEHUE.
OmnpeneneHre MPOU3BOIAT ¢ TIOMOIIBIO O0MUX (GOPMYI JUIsl YIIIEBOJOPOAOB PAa3HBIX KJIACCOB
(C,Hz12, C,Hy, 1 1. 11.). BemecTBo 3-MeTHII-4-3TUITEKCaH — ajiKaH, (7 = 6). 3Ha4MT, BCE CBS3H B
MOJIEKYJI€ OJIMHAPHBIC U HET IIUKJIOB.

1.3. Hymepytot aromsl C yriaepoanoi memnu (yriepomHoro ckenera) u npu C-3 momemaroT
METUJIbHYIO Tpyny, npu C-4 MOMEIaT STUIIbHYIO TPYIIIY:

i @K i i 8 A s 8
€0 — C-C-([:-Cl-C-C
CH3(|?H_2
CH,

1.4. 3anuceIBalOT HEOOXOAMMOE YHCIO aTOMOB BOJOPOAA NpPHU KaxJAOM YrIepoje Ilemnw,
YUHUTBIBAsI, YTO BAJICHTHOCTD YIJIEPOJia paBHA YEThIpeM. B pesyrbTaTe moiydaroT u3omep:
E : -
| H
H,C—cC

H Ha s
C——C —CH,

O——~O0X

Hy CH,

CH;
2. Umeem 3,4-nuMeTHIIIEHTEH-2, MOJICKYJIa COJIEPKHUT B CTpykType mneHTeH (Cs) u oaHy
JIBOWHYIO CBs3b (Cy((dUKC -eH yKa3blBaeT Ha HAJIWYHE OJHOW JBOMHOHN CBSI3M IMOCie 2 aroma
yriepo/ia)
2.1. 3anuchIBalOT JIMHEHHYIO yriepoanyto nens Cs: C—C=C-C—C.
2.2. OnpenensitoT, K KaKOMy KIIAcCy YIVIEBOAOPOJIOB MPHHAJICKUT JTaHHOE COEAMHEHUE.
Omnpenenenne MPOU3BOIAT C MOMOIMIBIO OOMIMX (HOPMYI JUISL YIIIEBOJOPOIOB pa3HBIX KIACCOB
(C,Hz12, C,Hy, m T. 1.). BemmectBo 3,4-mMMeTHIITIEHTEH-2 — allkeH, (7 = 5). 3Ha4UT, B MOJIEKYJIe
€CTh OJIHA IBOMHAS CBSI3b U HET LIUKIIOB.
23. Hymepyrot atomsl C yriepoaHoit nienu (yriaepoaHoro ckenera) u npu C-3 u C-4 nmomeniaror
Mo OJIHOM METWJIbHOH Tpynme (IpHCTaBKa AM- B UCXOAHOW MOJIEKYJIE YKa3blBa€T HA HAJIUYWE
IBYX (DYHKIIMOHAIBHBIX TPYIIN OJHOTO BUAA, B JAHHOM IIPUMEPE METUIILHBIX TPYIII):
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—_—

Ll N

1 2 3 4 5 1 2 3 4 5
C-C=g-c-¢ = C-cf?-?-c
CH, CH3
2.4. 3anucpiBalOT HEOOXOAMMOE YHCIO aTOMOB BOJIOpOJA NpU KaKIOM yriepoje IemnH,
YYHUTBIBAsI, YTO BAJICHTHOCTH YIJIEPOJIa paBHA YEThIpeM. B pe3ylibraTe moiaydaroT u3oMep:
1 2 3 4 -~
HC-CH=C-CH-CH
; o d
CH, CH,

3. meem 2-MeTHII-5-3THJITEKCUH-3 MOJIEKYJIa COACPIKUT B CTPYKType TekcuH (Cyg).
3.1. 3anuceiBatoT JIMHENHHYIO yriaepoanyto 1emnb Cq: C—C—C-C—-C-C.
3.2. Onpenenstor, K KakOMy KJAacCy yIJIEBOJOPOAOB MNPHUHAIICKUT JTAHHOE COEIUHECHUE.
Omnpenenenre TPOU3BOIAT ¢ TOMOIIBIO OOMUX (GOpPMyYT ISl YIIEBOJOPOAOB Pa3HBIX KIIACCOB
(C,Hzp12, C,Hy, m 1. 11.). BemecTBO 2-MeTUN-53TUATEKCHH-3 — ajikuH, (n = 6). B Mosnekyne ectsh
OJlHa TpoitHas cBs3b mocie 3 atoma yraepoaa (C-3) u HeT LUKIIOB.
3.3. Hymepyrot atomsl C yriepoaHo# nenu (yriiepoaHoro ckenera) u mpu C-2 moMeniaroT oy
METHJIbHBHYIO Tpyminy, pu C-5 MOMEMAaT STUIBHYIO TPYTITY:

1 2 3 4 5 6§ 1 2 3 4 5 6

C-C-C=C-C-C ——= c-c-c=cC-C-cC
L |
CH, (|3H2
CH,
3.4. 3annchIBaIOT HCO6XOI[I/IMOC 9uCJIO aTOMOB BOJOpOJa IIpU KaXKAOM YIJICPOAC UCIIH,

YUHUTHIBAsI, YTO BAJICHTHOCTD YTJIEpO/ia paBHA YEThIpeM. B pesyrnbpTaTe moiydaroT u3omep:

| 3 4y S 6 1 2 3 4 5 6
C-C-C=C-C-C —= H3C-CH— CfC-CH-CH3
| | .
CH3 (|3H2
CH,

Bomnpocsl 11 KOHTPOJIs

KakoBa BasleHTHOCTB yTiiepojia B OpraHUuIeCKUX COCTUHECHHSIX?

Kakwue cBsi3u Mex 1y aTomMmamu yriiepoja Bbl 3HaeTe?

Yro coboii mpeacTaBisieT S- (curma) u p- (mu) cBsizu?

@DopMa KOHTPOJIS BHINOJIHEHUS MPAKTHYECKOT0 3aJaHHUs:

Boinonnennass paboTa mpelcTaBiseTCcsl MpEnoJaBaTeli0 B TETPaAu JUIsl  BBINOJIHEHUS
MPAKTHYECKUX ¥ KOHTPOJIBHBIX pa0OT MO JTUCIUTUINHE « XUMUS.
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IIpakTnyeckas padora

«KauyecTBeHHbIe peakKMH HA KUCJIOPO/ICO/iepKaliie coeUHEHUs»

1. 3anumure B TeTpaab Temy, mnpaBwia Tb, wnemb, o0opydoBaHWE U pPEaKTUBBHI
MPAKTUYCCKOI'0 3aHATHA.

2. IlpoBepbTe Ha paboyeM MeCTe HAIMYME HEOOXOIMMOTr0 000PYJOBAHUS U PEAKTUBOB.

OO0opynoBanme: mWTaTHB ¢ 8 MpOOUpPKaMu, Jepxareib Ui MPOOUPOK, CIUPTOBKA, CIUYKH,
CTaKaH C TOopsYel BOJOM.

PeaktuBsbl: 80% pacTBOp 3TWUIOBOrO CcHupTa, riumepuH, 3% pactBop dopmanpaeruga, 1%
pactBop denona, 1% pacTtBop ykCycHOM KUCIOTHI, 1% pacTBop Hoaa B Hoauae kamus, 5%
pactBop cyibdata menu (II), 10% pacTBOp THIpOKCcHIa HATpHUs, aMMHAYHBII PacTBOP
HUTpara cepedpa, 1% pactBop xinopuaa xenesa (I1I), unaukaTopsl (JTaKkMyc, METUIOBBIN
OpaH’KEeBBIH, KOHTO0).

3. IlpuroroBbre Tabmuiry 11t 0pOpMIICHUS Pe3yIbTaTOB UCCIIECIOBAHUS:

No Brinonusemas YcnoBust [Ipuznaku | YpaBHeHHE BriBoabl
n/m onepanus peakuuu peakLuu peakuuu

1

2

3

4

5

4.  IlponenaiiTe ONbBITHI IJs1 PEIICHUS SKCIIEPUMEHTAIBHBIX 3a]1a4.

e

OdopmuTte oTuer, BHOCS pe3yJIbTaThl UCCIICIOBAHMS B TAOIHITY.
[To okonyanuu paboTHI, MPUBEIUTE B MOPSIIOK pabouee MeCTO.

a

JKCNEePUMEHTAJIbHbIC 32124 H.

1. Ka4vecTBeHHasi peakuMsi Ha 3TWJIOBBII cnupt. B mpoGupky, coxepxamyro 1 - 2 mu
STWJIOBOTO cnupTa npuwiente 1 — 2 mi pactBopa iozaa B Honuae kanus. CMeck HarpenTe u
npujieiiTe MOHEMHOTY pacTBOpa €IKOro HaTpa A0 oOecuBednMBaHUS H30bITKAa Hona.
[losny4yeHHy10 CMECH OXJIAUTE.

2. KauecTBeHHasi peakums Ha riuuepuH. K cBeXenpuroToBIeHHOMY PAacTBOPY T'MIPOKCHIA
menu (II) nobGaBpTe ruIepUH.

3. KauecrBenHas peakuusi Ha ¢enoa. K pactBopy ¢(enonma no0aBbTe HECKOJBKO Kareib
pactBopa xjopuza xenesa (I1I).

4. KadecTBeHHasi peakumss Ha ¢opmaiabierui. Peakumus «cepeOpsiHoro 3sepkaja». B
YUCTYI0 NpOOMpPKY HaiauBaioT 1 — 2 MJI aMMMa4HOIO pacTBOpa HHUTpaTa cepedpa, K
KOTOpOMY  JOOABIISIIOT OCTOpOkHO 1o creHke 0,5 — 1 mu pactBopa dopmanuHa u
HOMEIIAI0T NPOOUPKY B CTaKaH C ropsiueid BOJOU (JIyuIlle KUMSIei).

5. B3aumopgeiictBue popmanabaeruaa ¢ ruapoxkcuaom meau (II). K ceexxenpuroroBieHHOMY
pactBopy ruapokcuga menu (II) mpuneiite 1 mu 3% pactBopa QopmanuHa, cMmech
Harpewure.

6. JlelicTBHe YKCYCHOH KHCJOTBI Ha MHAMKATOPbI. K pacTBOpaM HMHIMKATOPOB NpUIIEHUTE
pacTBOp YKCYCHOM KHCJIOTBHI [WJIM: B PAcTBOP  YKCYCHOM KHCJIOTHI IOMECTHUTE
UH/IUKAaTOpHbIE OyMaXKu].

IIpakTnyeckas padora

CANBAETHABD.

1. 3anumure B TeTpaab Temy, mnpaBuna Tb, mens, oOopyaoBaHue u PEaKTHUBBI
MPAKTUYECKOTO 3aHSTHSI.

2. IIpoepwTe Ha paboyem MecTe HAIMYNE HEOOXOIUMOTO 000PYIOBaHUS U PEAKTUBOB.
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3.  IlpuroroBbTe TabJaUIly Jisg 0OPMIICHHSI PE3YJIbTaTOB UCCIICTOBAHMS:

No Brimonusiemas YcnoBust [Ipuznaku | YpaBHeHHe BriBoabl
n/m oneparus peakiuu peakiuu peakuuu

1

2

3

4.  IlponenaiiTe ONbITHI 1JIs1 PEIICHUS SKCIIEPUMEHTAIBHBIX 3a]1a4.

e

Odopmure oTyeT, BHOCS pe3yIbTaThl UCCIAEAOBAHUS B TaOIUILY.
6.  Ilo okoH4aHuM paboThI, IPUBEIUTE B MOPSI0K paboyee MeCTo.

JKCNEePUMEHTAJbHbIC 3a1a4H.

1. CgoiicTBa hopmasibierua.

B3aumoneiictBue hopmanbaeruia ¢ aMMHadHbIM pacTBOPOM OKCHAA cepedpa.
B ugucryro npobupky Haneite 1 ma 1% pactBopa HUTpara cepebdpa,
no0aBisiiTe MO KalUsIM K pacTBOpy HUTpara cepebpa - 10% pacTBop ammmaka Jo
pacTBOpEHUs NOSBUBIIEHCS MYTH;

4 npuienTe K coaepxumomy npooupku 1 — 2 mi 3% pactBopa popmanbaeruia
5 OITyCTHUTE NMPOOUPKY B CTAKaH C TOpsiueit BOJIOM, MoAepKUTe 1-2 MUHYTHI.

a BsaumoneiictBue ¢popmanbaeruna ¢ ruapokcuaom meau (1)

6.  HajeiTe B 9uCTYyIO IPoOUpKy 1-2 Mt 5% pacTBOpa cyibdara Meu,

7

8

9

whoe

npuiieiite u30bIToK 1% pacTBoOpa mIenoun
K oOpa3oBaBLIemMycs ocaky npuieiite 1 mi 3% pacTBopa ¢popMairHa U CMECh Harpeure.
OxucneHue cupTa B ajabACTHI.

10. Ha xoHIIe MeHOM MPOBOJIOKH cliefaiTe 5-6 BUTKOB CIIMPAJIH.

11. Haneiite B mpoOupKky 1 M1 3TUIOBOTO CIUpTa

12. HaxkamuTte MeIHYIO CHHpalb B IUIAMEHH CIHUPTOBKH. UTOOBI Menb MOKPHUIACH YEPHBIM
HAJIETOM OKCHJAA, U OBICTPO OIMYCTHTE B MPOOHPKY CO CHUPTOM (HE Kacasich CTEHOK
npobupku!)

13. IloBTOpure onepanuto 3-4 pasa.

IIpakTuyeckas padora
«Kap0oHoBbI€ KHCJI0THD).

1. 3anumure B TeTpaab TeMmy, mnpaBuna Tb, mens, oOopynoBaHWE UM PEAKTUBHI
IPAKTUYECKOIO 3aHATHUS.

2. IIpoepwTe Ha paboyem MecTe HAIMYMEe HEOOXOIUMOT0 000PYIOBaHUS M PEAKTUBOB.

3. llpuroToBbTe TabIUIy st OQOPMIICHHUS PE3YJIbTATOB UCCIIETOBAHMSL:

Ne Hcxonnslie [IpusHaku YpaBHeHue BoiBoBI

/11 BEIIECTBA peaKIun Peakiun

1

2

3

4

4.  Tlponenaiite ombITHI I PEIICHUS HIKCIEPUMEHTAIbHBIX 3a/1a4.

5. Odopmure oTyeT, BHOCS pe3yIbTaThl HCCIEAOBAHUS B TAOIUILY.

6.  Ilo okoHuaHuu pa®OTHI, NPUBEIUTE B MOPSIIOK pabouee MECTO.

JKCNepUMEHTAJIbHbIE 3a1a4H.

1. Onpenenure neHCTBHE YKCYCHOM KHCJIOTHI HAa  WHIUKATOPBHI  (JIAKMYC, METHJIOBBIN
OpaHXEBBIN, KOHTO)

2. OnpITHBIM IyTEM YCTAHOBUTE, KaK B3aUMOJCHCTBYET YKCYCHAasl KUCJIOTa C MeTaJlJlaMu

(Marauem, IMHKOM, >KEJIE30M, MEJIbIO).
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3.
4.

[IpoBenuTe peakuuio B3aUMOIACHCTBUS YKCYCHON KUCIIOTBI ¢ OCHOBAHUSIMU.
Omnpenenure, Kak B3aUMOJIEHCTBYET YKCYCHAsI KUCIIOTA € COJIIMHU.

IIpakTuyeckas padora
«CuHre3 cJ10KHBIX 3¢upoB. ['maposn3 ;kupos».
(kapTa — HHCTPYKLHSA).

1.

2.

3anumure B TeTpagb TeMmy, npaBwia Tb, nenbp, o0OpyIoBaHHWE M PEAKTUBBI
MPAKTUYECKOTO 3aHATHUS.
[IpoBepbTe Ha pabouem MecTe HalIu4Yhe He0OX0AUMOro 000pyIOBaHUS U PEAKTHBOB.

O6opynoBanme: kpyriogonHas konba Ha 50 - 100 mi, 2 npoOKH ¢ BEpTUKATIBLHON XOJIOIUIBHON
TpyOKOii, TpOOMpPKa, CIHUPTOBKA, CIUYKH, acOECTUpOBAaHHAs CETKa, IITATHUB, BOAsSHas OaHs,
XUMHUYECKHiA cTakaH Ha 50 M1, BOpOHKA, (PUIBTP, BECHI.

PeakTuBbl: 4 — 5 T TOMJIEHOTO CBMHOTO caja (KOPOBbETO Macia), 12 My THIOBOTO CIIUPTA, S5 MIT
BOJbL, 2 — 3 T €IKOr0 KajH, HACBIILIEHHBI PACTBOP MOBAPEHHON CONM, 2 MJI YKCYCHOM KHUCIIOTHI,
0,5 MJI KOHUEHTPUPOBAHHOM CEPHOUN KHUCIIOTHI.

3.
4.
1.

[TponenaiiTe ONBITHI AJISl PELICHUS SKCIEPUMEHTAIbHBIX 33]1a4.
Odopmurte oT4eT, BHOCS pe3yJIbTaThl HCCIEIOBAHUS B IPOU3BOIBHOM (Gopme.
[To oxoH4aHuu pabOTHI, MPUBEIUTE B NMOPSIOK pabouee MECTO.

3KCHepI/IMeHTaJ'll)HI)Ie 3aJavuM.

1.

I'uaposms sxupos. K 4 — 5 r cBuHOro cana B koinbouke NpuinTh cMech 10 M1 BOJbl U 2 —
3 r enkoro kanu. KosGouky 3akpbITh MPOOKOHM ¢ BEPTUKAIBHON XOJIOAUIBHOU TPYyOKOi
(U1 KOHJEHCAIMM MapoB CIHpPTa) U HArpeWTe Ha CIHUPTOBKE yepe3 acOecTUPOBAHHYIO
CETKY, BPEMsI OT BPEMEHH, B30anThiBast )KUAKOCTh. [IpumepHO uepe3 10 MUH KunsueHUS
OMBUIEHHE 3aKaHYMBAETCS: NMPOOa )KUIKOCTU MPH ITOM LIETMKOM PacTBOPSETCS B ropsyeit
TUCTWUIMPOBAaHHOW Boje (oTcyTcTBHe >kupa). Ilocme Toro kak »KHAKOCTh HEMHOIO
OCTBIHET, BbIJIEHTE collepKUMOe KoJIObl B cTakaH ¢ 20 — 25 MJI HachIIIEHHOIO pacTBOpa
MOBapEeHHOM coiu (mporecc BoicanuBanusi). OTGUIBTPYNHTE MBUIO U CITPECCYUTE €ro.
Cunre3 3THnanerata. B mupokyro mpoOMpKy HaluThb MO 2 MJI CIIUPTAa U YKCYCHOM
kucioTel. Ilocie storo B mpobupky mo6aButh 0,5 — 1 M KOHIEHTPUPOBAHHOW CEPHOM
KUCIOTHI. [IpoGupKy 3aKpbITh MPOOKOM ¢ BEPTUKAIBHON TPYOKOM — XOJIOIMIBHUKOM JUIS
KOHJICHCAIIUW TIApOB CHHpTa M d(upa M HArpeTh Ha BOISHOW OaHe (WM B CTakaHe) C
KHIIALIEN BOAOW B T€4YeHHE 3 — 5 MUH. 3aT€M BBUINTH KUAKOCTb B XMMHUYECKHM CTaKaH
(poOHpKy) ¢ HACHIIIEHHBIM PAacTBOPOM MOBapeHHOH comu. CepHas KHCIIOTa, a TaKkKe
HeNpopearupoBaBIllie CIUPT W YKCyCHas KHCJIOTa pacTBOPAIOTCS, dhup xe
«BBICAJIMBAETCS» U 00pa3yeT CJI0M MOBEPX COJITHOTO pacTBOPA.
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IIpakTnyeckas padora
CBoiicTBa KHCJIOT, OCHOBAHHH, OKCHI0B, COJIeH

Bapmuanr 1
Heab: oCYIIECTBUTh pEAKIWH, XapaKTEPU3YIOIIME CBOWCTBA MPEUIOKEHHBIX PAacTBOPOB
BEIIIECTB, MOBTOPUTH HANMCAHHE MOHHBIX YPABHEHUI pEaKIIHid.
O0opynoBaHue H peaKTHBBI: TATUB C MPOOMPKAMHU, PEAKTHBHI 110 BAPHAHTAM.
3aganue Ne 1.
OcymiecTBUTE peakiiy, XapaKTepU3YIOIIIe CBOMCTBA PacTBOPA COJISTHOW KUCIIOTHI:
B3aMMOJIeiicTBre ¢ MeTauioM (Zn), ocHOBHBIM okcuaoM (CaO), ocHoBanuem (NaOH), combio
(AgNOs3). CocrtaBbTe MOJNEKYJSpHBbIE M WOHHBbIE YpaBHEHHs peakuui. Onummre MpU3HAKU
peaKLHnd.
3aganue Ne2
[Iponenaiite peakuuu, XapakTepu3ylOIIME CBOWHCTBA pacTBOpa THUAPOKCHIA  HATPHSL:
B3aumozeiicreue ¢ kucinoroi (HCI), kucnoraeim okcunom (CO;), conbto (CuSOy4). CocraBbTe
MOJIEKYJISIpHBIE U MIOHHbBIC YpaBHEHUs peakiuii. OnuImnTe Npu3Hakyu peaklui.

Bapmuanr 2
Heab: oCYIIECTBUTh pEAKIWH, XapaKTEPU3YIOIIME CBOWCTBA IMPEUIOKEHHBIX PAacTBOPOB
BEIIIECTB, TOBTOPUThH HANMCAHHE MOHHBIX YPABHEHUI peaKIUii.
O0opynoBaHue H peaKTHBBI: ITATUB C MPOOMPKAMHU, PEAKTHBEI 110 BAPHAHTAM.
3aganue Ne 1.
OcymiecTBUTE peakify, XapaKTepH3YIOIIIe CBOMCTBA paCTBOPA CEPHOI KHCIIOTHI:
B3aMMOJIeiicTBHE ¢ MeTaioM (Zn) , ocHOBHBIM okcuaoM (CaQ), ocHoBanueM (NaOH), comnbio
(BaCly). CocraBbTe MONEKYJSpHbIE U HOHHBIE ypaBHEHHUs peakuuid. OnuiuTe MpU3HAKU
peaKuui.

3aganue Ne2

[Iponenaiite peakuuu, XapakTEPU3YIOUIME CBOMCTBA OKCHJIA KaJbLMS: B3aMMOJCHCTBHE C
kucnotoit (HCl), xucnotaeim okcunom (CO,), Bomoil. CocraBbTe MOJEKYJSPHbIE M HMOHHBIE
ypaBHEHUs peakiuii. OMUIINUTE TPU3HAKU PEAKITUH.

Bapuanr 3
Heab: oOCyIIECTBUTHh pEAKIMH, XapaKTEepPHU3YIOIIWE CBOWCTBA TMPEIJIOKEHHBIX pPacTBOPOB
BEIIIECTB, TIOBTOPUTH HAMMMCAHNE NOHHBIX YPAaBHEHUHN PEaKIIH.
OO6opynoBaHue U peaKTUBBI: IITATUB C TPOOMPKAMHU, PEAKTHBBI IO BApUAHTAM.
3aganme Ne 1.
Ocy1ecTBUTE peakiiuy, XapaKTepU3YIOIie CBOMCTBA pacTBOPa COISTHONM KUCIIOTHI:
B3aUMOJICUCTBUE C MeTaIoM (Zn), ocHOBHBIM okcuaoM (CaO), ocnoBannem (NaOH), conbio
(AgNO;). CoctaBbTe MOJEKYJSpHBIE M WOHHBIE YpaBHEHHs peakiui. Onummre MpU3HAKU
peaKUHnid.

3aganue Ne2

[Iponenaiite peakiuu, xapakTepusyromue cBoiictBa xjopuaa menu (II): B3aumopeiicTBue c
ruapokcunom Hatpus (NaOH), nutpatom cepebpa (AgNOs), xemezom (Fe). CocraBbre
MOJIEKYJIIPHBIE U HOHHbBIE YpaBHEHUS peakuuid. OnummTe NpU3HaKU peaKiuil.
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I[IpakTHyeckas pabora

Tema: Iloumepsl M JIACTHYECKHE MACCHI.

Henb: n3y4uth KiIaccupukanmnio, CTPYKTypy U 00J1aCTH NPUMEHEHHUs! IJIacTMAacC.
IMosmmMepbI — BBICOKOMOJIEKYJISIPHBIE BEIIECTBA C OYEHb OOJBIIONW MOJIEKYJISIPHOM Maccoi
10° ... 107 aToMHBIX enuHuI Macchl (a.e.M.). OCHOBA CTPYKTYPHI MOJMMEPOB - MAKPOMOJIEKYJIBI,
KOTOpBIE MOCTPOEHBI U3 MHOTOKPATHO MOBTOPSIOIINXCS 3B€HbEB — MOHOMEPOB.

IInactMacebl — 3TO HCKYCCTBEHHBIE MaTepHalibl, OCHOBOM KOTOpBIX, T.€. CBA3YIOIIUM
BEIIECTBOM, SIBJISIFOTCS] IOJIUMEPBI.

[To mpoucxX0XaAEHUIO IOTUMEPHI Pa3JIEISIIOT Ha:

- IPUPOJHBIE;

- CHHTETHUYECKHUE;

- ICKYCCTBEHHBIE.

TUNWYHBIMM ~ TIPEICTaBUTENAMU IPUPOJHBIX MOIUMEPOB SBJSAIOTCSA  LIEJUII0JIO3a, Kpaxmall,
HaTypaJbHbIN KayuyK.

CuHTeTHYeCKHE NOIMMEPBI MPEACTABISIIOT CO00W MNPOAYKT CHHTE3a - IleJIeHANpaBIEHHOIO
MIOJTyUEHUS CIIOKHBIX BEILIECTB U3 00Jiee MPOCTHIX.

HckyccTBEHHbBIE MONUMEPBI MOJTyYaloT IMyTeM 00paboTku (MOAU(PULIMPOBAHUS) TPUPOIHBIX.

[To xuMuyeckoMy cocTaBy MakKpOMOJIEKYJ pa3NyaroT MOJIUMEPBIL:

- OPraHU4ECKHUE;

- HEOpPraHUYECKHUE;

K opranuueckum mnonumMepam OTHOCAT COEIUHEHUS, MOJIEKYJbl KOTOPBIX COLEpPXKAaT aTOMbI
yTaepoAaa, BOJAOpOa, a30Ta, KMUCIOPOa U CEepbl, BXOJAIINE B COCTAaB IVIaBHOM IENHU U OOKOBBIX
Ipyni MojauMepa.

Heopranuueckue moJmMepbl — 3TO COEJUHEHMs, KOTOpblE HE COJepKaT B COCTaBe
MaKpOMOJIEKYJI aTOMOB YIJIEPOJa.

B mpouecce mnosydeHus MOJMMEPHOrO COEAMHEHHS MOHOMEPHBIE 3BEHbsSI BBICTPAUBAIOTCS B
onpezaeneHHyo Lenb. [lo xapakrepy CTpOEHMsI NOJUMEPHBIX ILIENEW pas3inyaroT IOJIUMEpPbI
JUHEHHOTO, Pa3BETBICHHOTO U CETYATOro (MPOCTPAHCTBEHHOT0) CTpoeHMUs (puc. 1).
[TomumepHbIe MaTepuaIbl MOI'YT HAXOAUTHCS B UETHIPEX (PU3MUECKUX COCTOSIHUAX:

- KPUCTaJNINYECKOM;

- CTEKJI000pa3HOM;

- BBICOKO3JIaCTHYECKOM (TBepas ¢a3za);

- BsI3KoTeKky4eM (kunakas ¢asa).

et b i

Wil il il il

O o A

Puc. 1. Cxembl cTpoeHUs TOJTUMEPHBIX IENeil:
a — JIMHEHHBIX; 0— Pa3BETBJICHHBIX; B — CETYATHIX

Jnist yITydIieHnst CBOMCTB MOJMMEPHBIX MAaTEPHUAIOB IPUMEHSIOT UX (PH3MUECKOEe W XUMUYECKOEe
MOJIU(HUIMPOBAHUE - BBEACHUE B UX COCTAB:

- CTabMIIN3aTOPOB;
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- IIACTU(PUKATOPOB;

- OTBEpAUTENEH;

- CMa3o0K;

- AaHTHIHPEHOB;

- KpacUTelIel;

- JIETUPYIOIIMX AJIEMEHTOB.

2. HomeHK/1aTypa KOHCTPYKIIHOHHBIX MAaTEPHAJIOB.

MoamdTHEeH. B 3aBUCHMOCTH OT YCIOBHI MOiMMepu3alnuu (AaBlIeHHWE, BUJ KaTalau3aTopa,
TEeMIEpaTypa) NOIyHaoT IPOAYKT Pa3IMYHON MOJIEKYJISIPHON MaccChl.

PaznuuaroT nonusTuieH:

- BBICOKOTO J1aBieHus U Hu3koi miotHoctu (I1DBJ] u ITIOHIT);

- HU3KOT0 JIaBJICHUs M BeICOKOH TioTHOCTH (ITDOH/]);

- cpenuero nasnenus (I19C/);

- BBICOKOMOJIEKYIIIpHBINA HU3KOro Aasnenus (CBMIID).

[MonmaTriieHn oGmamaeT psAIOM ILEHHBIX CBOMCTB: BJIAro- M Ta30HENPOHHUIIAEM, HE HaOyxaeT B
BOJIE, 3JTACTUYEH B IIMPOKOM UHTEPBAJIE TEMIIEPATyp, YCTOMYUB K IEUCTBUIO KUCIIOT U IIEJIOYEH,
o0Jasaer oYeHb XOPOIIMMHU JUAJIEKTPUUECKUMH CBOMCTBAMHU.

[HonuaTunen obnagaer OosblIed MEXaHMYECKOW MPOYHOCTBIO M YKECTKOCTHIO U HCIIOJIB3YETCS
JUIsL U3TOTOBJIEHUSI TPYO, ILJIAHTOB, JINCTOB, IUIEHKH, JeTallell paauoanmnapaTypsbl, pa3iduHbIX
eMKocTel. JInTheM naBIeHrueM H3rOTOBIISIOT BEHTHIIU, KPaHbl, 3y0uaThie Koyeca, padoTarolue ¢
MaJION Harpy3Koi.

OnHako BBUIY HEJOCTATOYHOM MEXaHUYECKON MPOUYHOCTH ISl U3TOTOBJIEHUS JeTajeil MalluH
€ro NPHUMEHSIOT OrPAaHWYEHHO. [JIaBHBIA HEJOCTATOK TOJMATUIIEHA — €ro HEBBICOKas
TEIJIOCTOMKOCTb, U3/CNIHS U3 HEr0 PEKOMEH]IYETCSl MCIIOJIb30BaTh MPU TEMIIEpaTypax HE BBIIIE
80°C.

[MonunponunjieH — CUHTETUYECKUI TMOJMMEp, MO CPAaBHEHUIO C MOJUAITHICHOM OTJIMYAETCA
0oJiee BBICOKOW yAapHOW BSI3KOCTHIO, MPOYHOCTHIO, M3HOCOCTOMKOCTBIO, 00JaaeT BHICOKUMU
JTUAJIEKTPUUYECKUMU CBOMCTBAMU, HU3KOM Mapo- U ra30MpOHUIAEMOCThIO, YCTONYHB K JIEUCTBUIO
KHITSIIIEH BOJIBI M IIETI0Uei, HO 00J1a/1aeT HU3KOW TEPMO- U CBETOCTOMKOCTRIO. [IpuMensercs nis
U3TOTOBJICHUS JIeTallel, pabOTaoIUX B KOHTAKTE C arpPeCCUBHBIMU KUJIKOCTSIMHU.

Bununuacr. J[OCTOMHCTBaMM BHHUILIACTOB SBIIAKOTCS BBICOKHME MEXAHHUYECKHE CBOWCTBA,
XUMHYECKasi CTOWKOCTb, TEXHOJOTMYHOCTh TMepepadoTKu B wu3Aenusi, o0pabaTbiBaeMOCTh
pe3aHueM.

PaGouas Temmeparypa Bunumiacta or 0 mo +40°C, mpu pe3kux KoneGaHMAX TEMIEpaTyphl
KopobOurcs, a npu Harpese Bolie 40°C - pa3ynpoyHsAeTcs U TePSET )KECTKOCTh, HE TOPHUT.
BunMMnacT BBIMYCKAalOT MPEUMYIIECTBEHHO B BUIE JHUCTOB U MPOQHUIBHOTO MpokaTta (Tpyo,
yrojka ¥ T. 0.). M3 BHUHHUIUIACTa W3TOTOBJISIOT €MKOCTH B XMMHUYECKOM MAIIMHOCTPOCHHH,
KOpIlyca U CemapaTophl I aKKyMYIATOPHBIX Oarapeil, BEHTWJIH, KJIamaHbl, (GUTUHTH IS
TpyOOINPOBOJIOB, JETAIM HACOCOB U BEHTUJIITOPOB U IPYT'HE U3/IETHSI.

®@Topomnactel — monuMepsl Tuna nonuterpadropatunen (IIT®I) -  dropommact-3,
¢droporutact-4, TeduioH, GirrooH. JJocTOMHCTBAMU (TOPOILIACTOB SIBJISIETCS BRICOKASI CTOHKOCTH K
BO3JICUCTBUIO arpeCcCUBHBIX CpENl, B TOM YHCIIE€ CHJIBbHBIX KHCIOT, Hienodyeil. PTopomiacTsl
TEPMOCTOMKH - TEMIEPATypa UX HHTEHCUBHOTO TEPMOOKHUCIUTENBHOIO PA3IOKEHUSI COCTABIISIET
400°C.

Koadpduument tpenus ¢roporuiacta-4 B ceMb pa3 HUKE KOXPQPHUIMEHTa TPEHUS XOPOIIO
MOJIMPOBAHHOM CTalld, YTO CIOCOOCTBYET €ro WCHOJIb30BAaHUIO B MAIIMHOCTPOCHUH s
TPYIIUXCS JETANCH;KOHICHCATOPHBIX W DJIEKTPOM3OJSIMOHHBIX IUICHOK, aHTH(PHUKIMOHHBIX
MaTepHuaioB, CAMOCMa3bIBAIOIINXCS BKJIAABIIIEH MOJUIMIHUKOB, YIUIOTHUTEIbHBIX AETAIed —
NPOKJIA0K, HAOWBOK, pabOTAIOMMX B arpecCUBHBIX cpenax; TpyO, TMOKMX HUIAHTOB, KPaHOB,
Tapbl MUUIEBBIX MPOIYKTOB; €r0 MCHOJB3YIOT B BOCCTAHOBUTEIBbHOM XHUPYypruu. OTopoIiacTel
TaK)Ke HalllJIM MPUMEHEHHE JUIsl 3allIUThl METajla OT BO3JCHCTBUS arpeCCUBHbBIX CPEI.
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Kanpon. ['aBHBIM €ro JOCTOMHCTBOM SIBJISIETCSI COUETAHHE BBICOKON IPOYHOCTH, M3HOCO-,
TEIJIO- W XUMHUYECKOW CTOMKOCTH C TEXHOJOTUYHOCTBHIO TepepaboTKH B  HM3JEIHE.
N3HOCOCTOMKOCTH KalpoHa B HECKOJIBKO pa3 BBIIIE, UEM CTAIM, YyT'yHa U HEKOTOPBIX LIBETHBIX
MetaioB. Haunmyumumu aHTH(GPUKIMOHHBIMU CBOMCTBaMU 00J1a/1a€T KalpoH ¢ Ao0aBieHueM 3-
5 % rpadwura.

JI1s M3roToBIEHUA AeTaje U3 KanpoHa U IPYruX MOJUaMHI0B Hanbojee HIMPOKO HUCIOIb3YIOT
METOJ JIUThbsl TMOJ JaBiieHueM. Hampumep, BTYJIKHM peccop, KpPECTOBHUHBI KapJaHa, IIKBOPHS
MOBOPOTHOM IHamngpl, a TakXKe [EeCTepPHU MPHUBOJA CHHAOMETpPA, MACJICHKH MOAIINITHUKA
BBIKJIFOUEHUSI  CIETUICHMs,, KpPAaHUKU CIIMBHbIE, KHOIKM CHUTHaJNa, pPYKOSTKH pblyara
MEePEKITIOUEHHUs Niepeiad U ap.

Kampon xoporio o6pabaTsiBaeTcsi pe3aHueM, CKIEUBAeTCs U cBapuBaeTcs. 13 Hero BHIMOIHSAIOT
JeTand aHTU(QPUKLUMOHHOTO HAa3HAY€HUs, MOAIIMIHUKY, 3y0OdaTble Kojeca, KpOHIITEHHBI,
PYKOSITKH, KPBIIIKH, KOpPITyca, TPyOOIIPOBOAHYIO apMarTypy, MPOKIAIKU, maiobl. Mcnonb3yroT
MOJINAMUJIbI TAKXKE JIJIs1 U3TOTOBJICHUS HUTEH, KOp/a, TKaHEH.

HoaucTupoa npeacrapnser cob0il MPOAYKT MONUMEPU3ALMU CTUPONA. ITO OECIBETHBIH
MpO3pauHbli  Marepuan,  oOmajammmii  abCOMIOTHONM  BOJOCTOMKOCTBIO,  BBICOKUMU
ANEKTPOU30JIALIMOHHBIMU CBOMCTBAMH, CBETOCTOMKOCTBIO U TBEpAOCTHIO. [lonmuctupon croek k
IUIECEHH, K LIEJIOYHBIM U KUCIBIM cpefaMm. OTaBHOE MPHUMEHEHHE MOJUCTHPOJIa ITOr0 BUJIA —
JIeTaIy paguoanmnaparypsl,

HosmMeTHIMeTaKpUJIAaT (OpraHMYEcKoe CTEKJIO) O0JIaJaeT MpO3pavyHOCTbIO, TBEPAOCTHIO,
CTOMKOCTBIO K aTMOC(HEPHBIM BO3JICHCTBUSAM, MHOTHM MHUHEpPAIbHBIM M OPraHUYECKUM
pPacTBOPUTEIISIM, BHICOKUMH 3JIEKTPOMU3OJSLMOHHBIMU U aHTHUKOPPO3UMHBIMU cBoiicTBamu. OH
BBIITYCKAETCs B BU/IE€ IPO3PAYHBIX JIUCTOB U OJIOKOB.

Opranuyeckue CTEKJIa BBITOAHO OTIMYAIOTCS OT MHHEpAIbHBIX HU3KOW IUIOTHOCTBIO,
yIPYroCThlO, OTCYTCTBHEM XPYNKOCTH, Oojiee BBICOKOH Jierkoi (opMyeMOCThIO B JETajH
CIOXXKHOM (OpPMBI, TPOCTOTOM MEXaHWMYECKOW O0O0pabOTKH, a TakKe CBapMBAEMOCTHIO U
cKienBaeMocThi0. OIHAKO OpraHMYecKUe CTeKJa, B OTJIMYKME OT MUHEpAJIbHBIX, 00J1a/1al0T Ooee
HU3KOW TMOBEPXHOCTHOW TBEPJOCThIO. [103TOMY MOBEPXHOCTh OPraHUYECKOTO CTEKJIA JIETKO
MOBPEXAAETCS, M €r0 ONTHUYECKUE CBOWCTBA Pe3KO najaroT. Kpome Toro, opraHn4eckoe CTEKIOo
JIETKO BOCIIAMEHSIETCSI.

osmkapooHaThl 007121a0T BBICOKOM MPO3PAYHOCTHIO M MOTYT OBITH HCIOJB30BaHBI BMECTO
CHJIMKATHOTO CTeKsa. [IpuMeHSFoTCs Ui M3TOTOBIICHUS 3yOYaThIX KOJIEC, BTYJIOK, KJIANlaHOB,
KyJTaykoB ¥ T. M., a Takke DIEKTPOU3OISIIUOHHbIX JeTanedd. [lomukapOoHaThI
nepepadbaThIBAIOTCS B U3/ENINS BCEMU CIOCOOAMU, IPUMEHSEMBIMH JUIsl U3TOTOBJICHUS U3ENNi
U3 TEPMOILIACTOB.

CWINMKOHBI — KPEMHUHOPraHMYECKHe MOJIMMephbl. BakHeWIIuMu CBOMCTBaMM MHPUMEHSEMBIX
CHUJIMKOHOB SIBJISIETCA  BBICOKAass TEPMUYECKasl CTOMKOCTb, CTOMKOCTh K BO3JIEUCTBUIO
OKHUCJIUTEIBbHBIX U CPEJl, BBICOKHE AUDIEKTPUUECKHUE CBOICTBA.

Ha ocHoBe cHIIMKOHOB pa3paboTaHbl KIIeH, JIAKH, YMaJId, CMa3KH.

CUNUKOHBI HIMPOKO TNPUMEHSIOTCS B AJIEKTPOTEXHUYECKOW MPOMBIIIJIEHHOCTH, MAlllMHO- U
aBuactpoeHuu. Kayuyku, MoauduIUpOBaHHbIE CUJIMKOHAMHU, HCIONB3YIOT U MONyYeHUs
MOPO30CTOMKHX U TEIUIOCTOMKHUX PE3UH.

JlaBcan — monmdTUneHTepedTanar - mpeacTaBiseT coboi crnoxkHbli monuddup. I[IOTD He
pacTBopsieTcsi B OOJBIIMHCTBE OPraHUYECKUX PACTBOPUTENECH, UMEET BBICOKYIO TEMIEpaTypy
IUTABJICHUS CTOEK K JEHCTBUIO CIa0BIX IIeoueld, CMa30K, Macell, CIUpToB, 3¢upoB. B ocHoBHOM
JaBCaH MPUMEHSETCS B BUJIE IUIEHOK U BOJIOKOH, KOTOPBIE MOJIy4alOT U3 pacIulaBa.
TekeToJUT — 3TO CIOUCTBIA MOJNUMEPHBIA MaTepuan, T[Je B KauyeCTBE HAIOJHUTENS
UCIOJB3YyEeTCSl  XJom4yaToOyMakHass ~ TKaHb, a B KauyecTBE  CBA3YIOLIEIo - —
(heHonbopmanpIeruaHaAsS CMOJIA.

TexkcTonuT 001a1aeT OTHOCUTENIBHO BHICOKOH MEXaHUYECKON MPOYHOCTHIO, MAJION TJIOTHOCTBIO,
BBICOKMMH aHTU(PUKIIMOHHBIMU CBOMCTBAMHU, K BUOPAIIMOHHBIM Harpy3Kam, U3HOCOCTOHKOCTBIO
Y XOPOIIMMHU JUBJIEKTPUUYECKUMU CBONCTBAMHU.
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TekcTonuT Hallen MUPOKOE NPUMEHEHUE KaK 3aMEHUTENb [IBETHBIX METAJUIOB JUIsl BKJIAbIIIEH
TIOIIUITHUKOB CKOJBXEHUS, JUTsI M3TOTOBJICHUS 3y0UaThIX MIECTEPEH B aBTOMOOWIIAX U JAPYTHX
TEXHUYECKUX M3JEIUI I aBUa-U MAIIMHOCTPOEHUs. TEeKCTONUTOBBIE IECTEPHU B OTJIMUKE OT
MeTaJNINYeCKUX paboTaroT OECIIyMHO.

l'eTuHake -  UBTOTOBJISIOT  TOpsSYe  NPECCOBKOM  JHCTOB ~ Oymard,  MPONMUTaHHOU
dbenondopmanpaeruaHoi cmosiod. OOnmagaeT BHICOKMMH JTUAICKTPUUYECKUMHU CBOMCTBAMHU, HO
MEHbIIIEH, YEeM TEKCTOJUT, MEXaHUYECKOM MPOYHOCThIO. ['e€TMHAaKC MpUMEHsieTcsl s
M3TOTOBJICHUS M3OJIAIIMOHHBIX JETANCH AJIEKTPOOOOPYAOBaHMS, TEKOPATUBHBIX MAaTEPHAIIOB JJIS
OTJICTIOYHBIX PaboOT.

Kap6oaut npencraBnser co0oil MmiaacTMaccy, B KOTOPOW HAIOJHHUTENIEM CIIyKaT IpeBeCHas
MyKa Wi TinHa. Pabowas TemmepaTypa JKCIUTyaTalliH JeTaield W3 KapOoiuTa HE 0JDKHA
npesbimath 80°C 1 uX ciemyeT obeperarsb OT BJIATH.

N3 xapbomuta HM3TOTOBISIOT KPBIMIKY M POTOP MpephbIBaTelNs-paclpeeTuTeNs, HU30IATOPBI
KaTYIIKK 3QKUTaHMS U IPYTUE FJICKTPOTEXHUYECKHE JIETaTH.

ONOKCHIHBbIE CMOJbI - CHHTETHYECKHE TOJUMEPHI, OO0Jagaroniie BBICOKON aire3wei K
MeTajulaM, CTEKIy, KepaMHUKe MU ApyruM Marepuaiam. OTBEpKICHHBIC SMOKCHUIHBIE CMOJIBI
YCTOWYMBBI K BO3JEHCTBHUIO IIEJIOYEH, OKUCIUTENEH U OOJMBIIMHCTBA HEOPTaHUYECKUX KHUCIIOT,
HO pa3pymnIaloTCs B OPraHUUECKUX KUCJIOTaX, YIJIEBOIOPOIaX.

[IpuMeHsIOTCS 3MOKCUAHBIE CMOJIBI B KAYECTBE CBA3YIOIIMX B KOMIIO3MIIMOHHBIX Marepuaiax,
KJIESIX, JIAKaX.

CTer10NJIaCTHKHU U3TOTOBJISIOT U3 CHHTETUYECKUX CMOJ (CBS3YIOIIUX) U CTEKJITHHOTO BOJIOKHA
(apmupyromuii, yCWIMBAIONIMKA HAIMOJHHUTENb). B KadecTBe CBA3YIOMIETO dalle BCETO
UCTIONB3YIOT AMOKCHUIHBIE, (heHondopManbaeruaHble, TOTUIPUPHbIE U KPEMHUHOPTraHUYECKUE
cMouibl. HamomHuTEeNnh — CTEKIISIHHOE BOJIOKHO TOJIIMHOW B THICSYHBIC JIOJTH MUJUIMMETPA
MPOHU3BIBAET KXl MUJIITUMETP IJIACTMACCHI.

CrexnomiacTuku 00J1a71al0T 0CO00 BBICOKOM MEXaHUYECKOH MPOYHOCTHIO, TETUIOCTONKOCTHIO,
XOPOILIMMH 3JEKTPOU3OJISILIMOHHBIMUA CBOMCTBAMU M CTOMKOCTBIO IPOTHUB BO3JIEUCTBHS BOBI,
MaceJ, TOTUTUB, Pa30aBICHHBIX KHUCIOT 1 MHOTHX OPTAaHUYECKUX PACTBOPUTEIICH.

B aBromoOmiecTpoeHMHM W3  CTEKJIOIUIACTUKOB  W3TOTOBJSIIOT  Ky30Ba M JApyTue
KpyIHOTa0apUTHBIE U BHICOKOHATPYKEHHBIE JIETaIH.

IleHomosimypeTaH - MOJIy4arOT HACHILIEHUEM pACILIABIEHHON CMOJBI BCIEHUBATENSIMH, MPU
3TOM NPOUCXOIUT BcrieHUBaHue nonumepa. [lenonomuyperan I1Y-101, obnanaromuii BbICOKOH
AACTUYHOCTHIO, UCTIONB3YETCS JIJISl H3TOTOBIICHUSI aBTOMOOMIBHBIX CUACHHUM U CITUHOK.
@DoIbTHPOBAHHBIE  IJIACTMACCHI TIPEICTABISIIOT  COOOM  CJIIOMCTHIM  MJIACTUK  (TE€THHAKC,
CTEKJIOTEKCTOJIUT), OOJUIIOBAHHBIN C OAHON WM IBYX CTOPOH MeaHOU (onbroit 35 umm 50 Mrm.
@DoNbrupoBaHHBIC IJIACTMACCHI HMMEIOT CHEIUAIbHOE Ha3HAYCHHE: HX MPUMEHSIOT Mpu
M3rOTOBJICHUM IIJIAT C MEYATHBIM MOHTAKOM B PaJUO3JIEKTPOHUKE, KOAOBBIX IMEpEKItoYaTene
aBTOMOOWJIbHON OXpaHHOW CHUTHAJM3allud, IEYaTHBIX SKOPEH MUKPO3JIEKTpOABUTATENECH U
JIPYTUX JeTalei.

Heoprannueckue nojumepsbl. Hanbompiiee npakTuueckoe MPUMEHEHUE MOTYUUIIU YIJIEPO,
KpeMHUi, repmanuii, 6op u ceneH. [lonumepnast dopma yriepona - rpaduT UCHOIB3YETCS HE
TOJIKO KaK CaMOCTOATENbHBIH MAIIMHOCTPOUTEIbHBI MaTepuaj, HO U KaK COCTaBJISIOIIAS
KOMIO3UIIMOHHBIX ~MaTepHalioB. 'pagut 1 Marepuanbl Ha €ro OCHOBE MPHUMEHSIOT B
ABTOMOOMJIECTPOCHUM JJIsI M3TOTOBJICHUS JCTalied Y3JI0B TpeHUs (BBDKMMHOW TMOIIIMITHUK
CUEIUICHHUS), TOJABMKHBIX KOHTAaKTOB MPUOOPOB  AIIEKTPOOOOPYIOBaHUS  aBTOMOOMIIEH
(IeHTpabHBINA KOHTAKT KPBIIIKU MPEPhIBATEIIA-PACIIPEACIUTENS, IIIETKU TeHepaTopa U cTapTepa)
u  ap. Kpemuuii ucrionb3yercss OpU  HM3TOTOBIEHUU  MOJYNPOBOJHUKOBBIX  MPHOOPOB.
Kpucrannuueckuit 60op mpeactaBisieT co0O0il BEIIECTBO, MO TBEPAOCTH YCTYyMAlolee TOJBKO
anma3zy. Ero mnpuMmeHsIOT Uil TOBBILIEHUS TEPMOCTOMKOCTM W TBEPAOCTU JeTalei
OTBETCTBEHHOT0 Ha3HaueHus. Hanpumep, /it MOKPHITUS KOMIIPECCUOHHBIX MOPIITHEBBIX KOJIEII.
I[IpumeHenne miactMacc NMpU peMOHTe aBTOMOOWJIeH. [InacTuueckue maccbl B KayecTBe
ABTOPEMOHTHBIX MAaTEPHAJIOB MCIOJIb3YIOTCS ISl BHIPABHUBAHUS HEPOBHOCTEH MOBEPXHOCTEH
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Ky30Ba, 3aJleJIKH TPEIMH, PAaKOBUH, BBIIIEPOUH y JeTaliell, CKICHKU JeTajei, HapalluBaHus
W3HOIICHHBIX  IOBEPXHOCTEH, HAHECeHMsI 3allUTHBIX W  JIEKOPATUBHBIX  MOKPBITHIA,
AaHTU(PHUKIIMOHHBIX CJIOEB, a TAKXKe JJIS1 U3TOTOBJICHUS] HEKOTOPBIX JIeTalleil B3aMEH BBIIIEAIINX
13 CTPOS METAITMYECKUX WM MJIACTMACCOBBIX.

IMOKCHIHbIE NACTHI IPUMEHSIOT Ul BBIPaBHUBAHUS TOBEPXHOCTU Ky30BOB BMECTO CBHHIIOBO-
OJIOBSHUCTBIX ~ NPUIOEB. OIMOKCUIHBIE TMAacTbl HAa  aBTOPEMOHTHBIX  MPEINPHUITHIX
NPUTOTOBJISAIOTCS Ha ©Oa3e Hsmokcuaubix mmmakieBok JII-00-10 ¢ moGaBneHueM K HUM
HaIOJIHUTENS - U3MEJIbYEHHOTO acOecTa CyxXoro WIM TMPONUTAHHOTO JIAKOM JTHHOJb U
orBepautens. [lox aelictBueM BBOAMMOIO OTBEPAUTENS ITaCTa CTAHOBUTCS TBEPIOM, HETNIABKON
u HepacTBopuMoi. OTBepauTeneM ciyXuT 50 %-HbIil pacTBOp reKCaMeTHUIICHANAMUHA B CIIUPTE
(orBepautens Ne 1).

ONOKCUIHBIE MACThI IIUPOKO HCIIONB3YIOTCS B3aMEH CBAPKU IIPU PEMOHTE KY30BOB, TPEIIMH Ha
pyOallike OXJaKACHUS W B KJIAIAHHOM KOpoOKe 0JioKa IMIUHIPOB, IPOOOMH CTEHOK pyOariku
OXJIaKJEHUS OJIOKOB LMJIMHIPOB, TPELIMH T'OJOBKU UWJIMHIPOB, 00JIOMOB B TOJIOBKE IIMJIMHAPOB
B MECTe KpEIUIeHHs JaT4yMKa yKa3aTellsl TeMIepaTypbl OXJIaKJarolled >KUIKOCTH, MPOOOUH B
NoJJIOHEe KapTepa aBurarens v Ap. OTpEeMOHTHUPOBAHHBIE JETalU HAJEXKHO padoTalT Mpu
temriepatype 10 120°C.

[Ilupokoe mprUMEHEHHUE MOy4aroT IJIACTMACChl JUIsl HAaHECEHHs JNEKOPATUBHBIX U 3aIlUTHBIX
HOKPBITUM (IUIEHOK) Ha METAJNIMYECKHE JeTalnd. MeTaul ¢ HAaHECEHHBIM IUIaCTMAacCOBBIM
MOKPBITUEM HAa3bIBAIOT METAIIOIIIACTOM. B KauecTBe MOKPHITUS Ui MAJOYIJIEPOJUCTON CTalln
B IPOMBIIUIEHHOCTH HCIIOJIB3YETCS IOJMBUHWIXJIOPUIHASA IUIEHKA, a TAaKXe IOJIMITUIIEH,
HOJIMaMU/IbI U IpYTHe MIaCTMACCHhI.

3alUTHBIE U JCKOPATUBHBIE TMOKPBITUS B YCIOBHUSX aBTOPEMOHTHBIX HPEANPUATUA HAHOCAT
BUXPEBBIM HallbUIeHHEM (IIOPOILIKH), KHUCTbIO (pacTBOpbI) U JIoHmaTko (macTel). 3amMeHa
XPOMHUPOBAHUS HAHECEHUEM SIOKCHUJHBIX MACTHK Ha TaKue JETalM, KaK CTOWKH, MOPYYHH,
Iy’)KKM CHJIEHUH aBTOOYyCOB, B IPOM3BOJICTBEHHBIX YCIIOBUSX Jae€T CHIKEHUE 3aTrpaT B
HECKOJIBKO pa3, HE yXyJulas BHEIIHEro BHJAA JETaled W HaJEKHOCTU IOKPBITUS IPOTUB
KOPpO3UH.

BrIBOIBI:

ITpumep 5.1

OueHute CpeIHEUYHUCIIOBYI0 MOJEKYJIIpHYIO Maccy MoiauOyTaaueHa, TIOJIy4eHHOIo B
NPUCYTCTBUM HATPUH-HAPTAIMHOBOTO KOMIUIEKCa B pacTBope 3dupa, eciu HCXOAHas
KOHIICHTpAIUsI MOHOMEpa — 3 MOJIB/JI, KOHIeHTparus nHumuaropa — 0,015 Mob/11 1 peakIuio
OCTaHOBWJIM MO JocTkeHNH 80% npeBpalleHrst MOHOMepa.

Pewenue. [Ipu ucnonb3oBaHUM B KayecTBE HHMIIMATOPAa HATpHUM-HA(TaIMHOBOTO KOMILIEKCA
POCT MaKpOMOJIEKYJI MPOUCXOIUT ¢ 000MX KOHLOB. CiefoBaTenbHO, I MOJIMMEpU3alud Ha
(OKUBBIX» TIETIAX BBIPAKEHHE JJISI CTETICHH MTOJUMEPHU3AIiH P,, BBITTISANT KaK

P, = 2¢[M)/[1],
rae g — koHsepcusi; [M] u [I] — KoOHLEHTpauu MOHOMEpa M HMHHUIMAaTopa. MosekynspHast
Macca M,, cBs3aHa ¢ P,, BeIpaXeHUeM

M, =P M,

rae M — MoneKkysipHas Macca MOHOMepa.

Taxum obpaszom, M,, = 2gMM/[1] = 2+ 0,8-3-54/0,015 = 17 280 r/mob.

IMpumep 5.2

[IpuBenuTe npuMepbl CHUHTE3a TOJUMEPOB C OJHUM M TEM K€ IOBTOPSIOIIMMCS 3BEHOM
METOaMH TOJIMMEPHU3AINH U ITOJTUKOHCHCAIUH.

Pewenue. lommdtunenokeny | -CH,CH,0—],; MOkeT OBITh TOMYYEH HOJMKOHJCU- Calluei
stunenraukosis OIICH,CH,OH u anuonHON mnosumepusanued sTuwieHokcuaa. I[lommamun-6
(xampoH)
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C—(CH.)

— 0
%N” )

MOXXET OBITh TOJIyYEH MOJUKOHJICHCaImen e-amuHokaupoHoBo kuciaotel NH,(CH,)-COOH u
noJuMepu3aIfel e-Kampojaakrama.

IIpumep 5.3

Kak u3MeHuTCs cTemneHp MOIMMEpH3AIMK TOJMMEpa, MOJTy4aeMOro Ha HaudaldbHOW CTaauu
paguKaIbHON MOJIMMEpHU3AIMU METHIMETaKpUiIaTa, Py YBEIMUYCHUH UCXOJIHBIX KOHIEHTPAIHi
MOHOMEpa U MHUIMATOpa B 4 paza? Peakuueii nepenayu 1emnu npeHedpeys.

Pewenue. B pagukanbHON MOJMMEpPHU3ALUU CPEIHEUYUCIOBAsT CTENEHb MNOJUMEpU3anuu P, -
[M][1] "?(cm. ypaBuenue (5.15)). Torna

Pn'.e ‘ i[\l”” e
P, [MIA[I] "7

m 1

2
Takum 06pa3om, CTETeHb MOJUMEPU3AINH YBEJIUYUTCS B 2 pasa.

IMpumep 5.4

OneHnTe BEIWYMHBI KOHCTAHT conoiuMepu3anuu r(A) u / (B), ecau mpu conoaume- pu3auu
MOHOMEpPOB A 1 B nonyuen cononumep CTpyKTypbl

-ABABABAB-
Pewenue. Tlo onpeneneHuto: ra= kq4/kipi ' = Ks/Ksr. ECTH 00pa3zyeTcsi cTpOro 4epemayronuics
COIIOJIUMEP, OTO 3HAYMT, YTO K MaKpOpaJHWKaay C KOHIEBBIM 3BE€HOM A ¢ OoJbliei
BEPOSITHOCTBIO MPHCOCIUHSICTCS MOHOMEp B, T.C. K47 Kap, ¥ HA00OPOT, K MaKpOpaguKaly ¢
KOHIIEBEIM 3BEHOM B ¢ Ooiblileli BEPOSATHOCTHIO TMPHCOCAUHSACTCS MOHOMEP A, T.€. Ky «
Kp4. OTCIONA CIIEyET, uTo 24 -** 0 m 2, —'- 0.
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IIpakTu4yeckoe 3aHATHE.

CrtpoeHue 3J1eKTPOHHBIX (GOpPMYJT aTOMOB

YuebHast nesib: 00001UTH 3HAHUS 00 SJIEKTPOHHOM CTPOSHHH aTOMOB XUMHUECKUX 3JIEMEHTOB;
3aKpenuTh YMEHHS W HaBBIKM COCTaBJICHHUS ODIIEKTPOHHBIX (OPMYJI aTOMOB XHWMHYECKUX
JJIEMEHTOB, a TaKke HX Trpaduueckux wuzod0paxeHuid. OTpaboTaTh OCHOBHBIE MOHSATHS:
«AJIEKTPOHHOE 00JIaK0», «aTOMHasi OPOUTAIIbY, «PATUYCH.

Oo0yyarmmiicst 10/17KeH 3HATD:

- Ilepuognueckuii 3akon J[.M. MenzaeneeBa, CTpyKTypy HEpUOAMYECKON TaOJUIBI: MEPHOIbI
(Manble W Oombluue), rpynnbl (TaaBHAasg M MOOOYHAs), CTPOGHHE aToMa M aTOMHOIO sJpa,
CTPOCHHE JJIEKTPOHHBIX O0OO0JIOYEK AaToOMOB DJJIEMEHTOB MaJIbIX M OOJBIIUX TIEPHOJIOB,
JIEKTPOHHBIE KOHDUTYPALIUU aTOMOB XUMHUYECKUX 3JIEMEHTOB.

OOyuarommiicst 10J5KeH YMeTh:

- XapaKTepu3oBaTh: AJIEMEHTHl MajbIX M OonbpIIMX mepuonoB B Ilepuomnmdeckoit cucreme,
CTPOHTH AIIEKTPOHHBIE KOH(PHUTYpAIIMK aTOMOB, ONPEACIISATH KOJTMYECTBO MPOTOHOB M HEUTPOHOB
B si/Ipe.

3ajayM MPaKTHYECKOT0 3aHATHSA:

1. 3akpenuTh TeOpeTUuyecKkue 3HaHus o [lepuonnueckoM 3aKOHE U MEPUOIUYECKON CUCTEME
J.1. Menneneena.

2. OTBETUTH HA BOIPOCHI VISl 3aKPEIICHUS] TEOPETUYECKOr0 MaTepuaa.

3. BI)IHOJ'IHI/ITI) HpaKTI/Iqe()KI/Ie 3a1a4u. 3aerHI/ITI> HpaKTI/IKy HOCTpOCHI/ISI BJIGKTpOHHOFO

CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB U UX Tpaduueckoe u300pakeHue.
4. OTBeTUTH HA BOIMPOCHI JIJIs1 KOHTPOJIS.
O0ecne4eHHOCTD 3aHATHS:
Y4eOHO-MeToAMYeCKas JIUTepaTypa:
CrnpaBouHas nureparypa:
[Tepuoaunueckas cuctema XuMudeckux neMeHToB uM. J1.M1. Menzaeneesa (npunoxenue 1);
[TpaBuia 3amosHeHHs JIEKTPOHAMH OpOuTaiel (MpuiiokeHue 2).
Tetpaab 1715 NPaKTUYECKUX U KOHTPOJIbHBIX padoT.
. Pyuxa.
Kparkue Teopernyeckue m y4eOHO-MeTOAMYECKHE MATEPHAJIbl MO TeMe NMPAKTHYECKOIo
3aHATHA
ATOM COCTOUT W3 ATOMHOI'0 SI/IPA 1 3JIEKTPOHHOI 00010UKH.
Sipo aToma cocToUT U3 MpoTOHOB (p*) U HelTpoHoB (n°). V aToma BomOpOAa SAPO COCTOMT M3
OJIHOTO MPOTOHA.
Yucino mporoHoB N(p*) paBHO 3apsiay siapa (Z) W TOPSAAKOBOMY HOMEpY JJIeMEHTa B
€CTECTBEHHOM PSIy JIEMEHTOB (M B TIEPHOINYECKON CHCTEME 3IeMEHTOB). N(p*) = Z
Cymma uncna  Heiitponos N(n®),  o6GosHayaemMoro mpocto  OykBOM N, w®  4mcia
NPOTOHOB Z HAa3bIBAETCSI MACCOBBLIM YHCJIOM U 0003Ha4YaeTCsi OyKBOM A.
A=Z+N(6)
DnekTpoHHas 000JI0UYKa aToMa COCTOUT U3 ABMXKYIIMXCS BOKPYT siipa 3JIEKTPOHOB ().
Yucno 31eKTpoHOB N(e) B 3IEKTPOHHOM 0005I04Ke HEWTPaJbHOIO aTroMa pPaBHO YHCITY
IIPOTOHOB Z B €r0 sAJIpe.
XHMHYECKHI 3JIeMeHT - BUJl aTOMOB (COBOKYITHOCTh aTOMOB) C OJAMHAKOBBIM 3apsJoM sjipa (c
OJIMHAKOBBIM YHCJIOM IIPOTOHOB B S/pE).
H3o0T10m - COBOKYIHOCTh aTOMOB OJHOTO 3JIEMEHTa C OJAMHAKOBBIM YHCIOM HEHTPOHOB B s/pe
(WK BUJ aTOMOB C OJIMHAKOBBIM YHCJIOM IIPOTOHOB U OJJUHAKOBBIM YMCIIOM HEUTPOHOB B SpE).
Pa3Hble H30TONBI OTIIMYAIOTCS APYT OT ApYyra YUCIOM HEMTPOHOB B AJpax UX aTOMOB.

AN S e

O6o3HaYeHHE OTAEIBHOTO aToMa WM H30TOma: z2 (D - CHMBON DIEMEHTA), HAIpUMEp:
1y 32 3

152 16 =+ 17 .

ATOMHAsi OpOMTAJIbL - COCTOSIHUE JJICKTPOHA B aToMe. YCIIOBHOE 0003HAYeHHE OpOUTANH - L.
Kaxxnmoit opOuTany COOTBETCTBYET AJIEKTPOHHOE 00JI1aKO.
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OpOutanu peanbHbIX aTOMOB B OCHOBHOM (HEBO30YXXICHHOM) COCTOSIHUU OBIBAIOT YETHIPEX
TUIIOB: S, p, d U f.

OpOutanu ogHOTO CJOsi 00pa3yIoT JIEKTPOHHBIN («IHEPreTHYEeCKHUiD») YPOBeHb, UX dHEPTUU
OJIMHAKOBBI y aTOMa BOJIOPO/A, HO Pa3NyaloTcs y IPYyruxX aTOMOB.

OpHOTUTIHBIE opbuTanu OJIHOTO YpOBHS TPYHIHPYIOTCS B JIEKTPOHHBbIE
(3HepreTuyecKue) NOTypOBHHU:

S-TIOJTypPOBEHb (COCTOMT M3 OJIHOM S-OpOUTaIH), YCIOBHOE 0003HAYCHHE - L.

p-TIOMYPOBEHB (COCTOUT U3 TPEX p-OpOUTANIEH ), yCIIOBHOE 0003HAUYCHHE - LLL

d-ioxypoBeHb (COCTOUT U3 MATU d-OpOuTaeil), yCI0BHOE 0003HAUEHHE -~ LLLLL .

f-notypoBeHb (COCTOUT U3 CEMHU f-opOuTaneii), ycioBHOE 0003HauUeHHe - LLLLLIL .

DHepruu opOUTael OJHOTO MOAYPOBHS OJMHAKOBEI.

[Ipu 0603HaueHNHN OTypOBHEN K CUMBOILY IIOJTypOBHS A00aBISIETCS HOMED €105l (3IEKTPOHHOTO
ypoBHs1), Hampumep: 2s, 3p, 5d o3HayaeT s-MOAYpPOBEHb BTOPOTO YPOBHS, p-IOAYPOBEHb
TPETHETO YPOBHS, d-1T0TyPOBEHB ISATOTO YPOBHSI.

OOmiee 4HMcIO NOAYPOBHEH Ha OJHOM YPOBHE paBHO HOMeEpY YpoBHA n. OOmiee dYHcio
opOuTaneil Ha 0HOM ypoBHE paBHO 7%, COOTBETCTBEHHO 3TOMY, OOILIEE YUCIIO 0O0JaKOB B OJHOM
CII0€ PaBHO TaKXKe 71°.

O603HaueHus: L - cBo0o1Has opOUTab (0€3 3JIEKTPOHOB),

- opOuTaNb C HECTIAPEHHBIM SIEKTPOHOM,

- opOuTaNb C IIEKTPOHHOM Mapoil (C ABYMS JIEKTPOHAMH).

[Topsox 3amnonHeHns 3IeKTpOHAMU OpOUTalIel aTOMa ONPENENsIeTCs TPEMs 3aKOHAMHU MPUPObI
(bopMyTUPOBKH JaHBI B PUIIOKECHHUH 2):

BajieHTHBIE 3JIEKTPOHBI - DJJIEKTPOHBI aTOMa, KOTOpPhIE MOTYT MPHHUMATH Y4YacTHE B
o0pa3oBaHNM XHMHUYECKUX CBSI3eH. Y TI000Oro aroma 3TO BCE BHEIIHHE SJEKTPOHBI ILTIOC TE
MIPEIBHEITHIE AJICKTPOHBI, SHEPTHUSI KOTOPHIX O0JbIle, 4eM y BHemHuX. Hanpuwmep: y atoma Ca
BHEIIHKE DIIEKTPOHBI - 452, OHU K€ U BAJEHTHBIE, Y aToMa Fe BHEIIHME JIEKTPOHBI - 452, HO y
HETO €CTh 3d°, cieloBaTeNbHO y aroMa JKele3a 8 BaJeHTHBIX DIEKTPOHOB. BaieHTHas
31eKTpoHHas (HopMyJia aToMa Kanblus - 452, a atoma xenesa - 4s23d°.

IMepuoguveckuii 3aKOH XUMHYECKHX sjemenToB JI.U. MenaeneeBa (coBpeMeHHast
(hopMynHUpOBKa): CBOMCTBA XUMHYECKHX AJIEMEHTOB, a TAK)KE MPOCTHIX U CIOXHBIX BEIIECTB,
UMU 00pa3yeMbIX, HAXOJSTCS B MEPHOJNICCKON 3aBUCUMOCTH OT 3HAYCHHUS 3apsiaa U3 aTOMHBIX
anep.

Hepuonnueckas cucrema J[.A. MenaeseeBa - rpaguueckoe BBIPOKEHUE MEPHOIUICCKOTO
3aKoHa (mpuioxxkenue 1).

EcTrecTBeHHBII psii XUMHYECKHX JIEMEHTOB - PSi/I XUMUYECKUX 3JICMEHTOB, BEICTPOCHHBIX TI0
BO3PACTaHUIO YHCIIa TPOTOHOB B spaX MX aTOMOB, WIH, YTO TO K€ CaMmoe, 10 BO3PAaCTaHUIO
3apsI0B sAep ITUX aTOMOB. [1OpSIKOBBIM HOMEp AJIEMEHTa B 3TOM PSAy PaBEH YUCIY MTPOTOHOB
B siZ[pe JIF000ro aToMa TOr0 AJIEMEHTA.

Tabnuia XUMHYECKHX SJEMEHTOB CTPOHWTCS MYTEM «pa3pe3aHusy» eCTECTBEHHOTO psja
XMMHUYECKHX 3JIEMEHTOB Ha MepPUO/bI (TOPU30HTAIbHBIE CTPOKH TaONMUIBI) U OOBEAUHEHUS B
Ipynnbl (BEpTUKAIBHBIC CTONOIBI TaOIUIBI) TIEMEHTOB, CO CXOJIHBIM AJICKTPOHHBIM CTPOCHUEM
aTOMOB.

B 3aBucumMoct OT cmocoba OOBEIWHEHHUS OJIIEMEHTOB B TPYNIbl Ta0iWlla MOXET
OBITH IIMHHONEPUO/IHOM (B TPYNMbl COOpaHbl AJIEMEHTHl C OJMHAKOBBIM YHUCIOM M THIIOM
BaJICHTHBIX JJICKTPOHOB) U KOPOTKOMEPHOAHOM (B TPYMITBI COOpAHBI SJIEMEHTHI C OJMHAKOBBIM
YHCIIOM BQJICHTHBIX 3JIEKTPOHOB).

I'pynmel  KOPOTKONIEPHOAHOM TaOMUIBI JAEIATCSA Ha MOATPYNNbl (IJIaBHbIe U NOOOYHbIE),
COBMAJIAIOIIKUE C TPyNIaMH IJIMHHONEPUOIHON TaOIHUIIBI.

VY Bcex aTOMOB 3JIEMEHTOB OJHOIO MEpPUOJia OJUHAKOBOE YHCIO IJIEKTPOHHBIX CJIOEB, PABHOE
HOMeEpY MepHroja.

Uucno snemeHnToB B nepuojax: 2, 8, 8, 18, 18, 32, 32. BoJbUIUHCTBO 3JIEMEHTOB BOCHMOTO
nepuoAa TMOJyYeHbl HCKYCCTBEHHO, IIOCIEAHHME OJJIEMEHThI JTOr0 TMepuoia eule He
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CHUHTE3MpOBaHbl. Bce mnepuonpl, KpomMe NEepBOr0 HAYMHAKOTCS C 3JIEMEHTa, O00pasyloIIero

menoynot metamn (Li, Na, K w T. 1), a 3aKkaHUYMBarOTCS JJIEMEHTOM, OOpa3yOIUM

onaroponusrii ra3 (He, Ne, Ar, Kru T. 11.).

B kopotkomepuogHoi Tabnuile - BOCeMb TIpPYNN, Kakgas M3 KOTOPBIX JEJIUTCS Ha JBE

HOATpyNnbl (TJIaBHYIO M MOOOYHYI0), B JJMHHONEPHOIHON Tabiuie - MIecTHaAUaTh TPYMIL,

KOTOpbIe HyMEpyIOTCs pUMCKUMH HH@pamu ¢ OykBamu A winu B, nanpumep: 1A, 11IB, VIA,

VIIB. I'pynna IA jpiuHHONEPHOAHOM TaONUIBI COOTBETCTBYET IJIABHOW MOJTpYIIE HEepBOiM

rpynmbl KOpOTKoneproaHoi tadnuusl; rpynna VIIB - mobouHoi moarpymnmne ceapMoi rpymibl:

OCTaJIbHBIE - AaHAJIOTUYHO.

XapakTepUCTUKH XMMHUYECKHUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIOTCA B IpyNax U Nepruoiax.

Bonpocs! 1u1s1 3aKkpenJieHusi TeOPeTHYEeCKOr0 MaTepHAaJIa K NPAKTHYECKOMY 3aHATHIO

1.  Kakoe ctpoenue umeer atom?

2. Kakue snemeHTapHbIE YacTUIBl BXOIAT B cocTaB sjapa aroma? Kak ompenensercs 3apsn
snpa aToma’?

3. Yro ompezenser cyMMa IPOTOHOB U HEUTPOHOB?
4. JlaiiTe onpenesieHue XMMUYECKOr0 JIEMEHTA.
5. Kak ompenenutb 4uMcio MPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B aroMe? [lokaxkute, 4TO

aTOM - DJIEKTPOHEUTpaIbHAS YacTULIA.
6. JlaitTe onpeneneHre U30Torna.
3aganus AJs NPAKTHYECKOTr0 3aHATHS:

1.  Pemmth npeanokeHHBIC 3a/1a4H.

2. IlpaBuwibHO OPOPMHUTH UX B TETPaIb IS MPAKTHICCKUX U KOHTPOJIBHBIX PaboT.
3. OTBeTUTH Ha BOIMPOCHI JIJIsI KOHTPOJIS.

4. OTyuTaThCs O BBIMOJHEHHOHN pabOTe MpenogaBaTeio.

3ananme 1

Yka3aTb 3J€MeHT, B aTOME KOTOpPOro:

Bapuant 1 Bapuant 2

a) 25 IpoTOHOB a) 41 npoToH

0) 13 3IeKTpOHOB 0) 20 2IEKTPOHOB

Oo6pa3en pemenusi 3aganusi Ne 1

VYka3aTh 37€eMeHT, B aToMe KOToporo 30 mpoToHOB.

AJITOPUTM pelieHust

Hano: N(p*) = 30.

Haiitu: >51eMeHT.

Pemenue

W3BecTHO, uTO unciio mpoToHoB N(p*) paBHO 3apsay sapa (Z) U MOpSIKOBOMY HOMEPY dJIEMEHTa
B €CTECTBEHHOM PsI/Ty DJIEMEHTOB (M B IEPUOANYECKOM CHcTeMe diieMeHTOB) N(p') = Z.
Onpenensemblii anement umeet N(p*) = Z = 30.

B Ilepuoanyeckoit Tabnuue .M. Menneneesa 3to nuHK (Zn).

OrtBeT: 1IHK (Zn)

3ananue 2

HasBath f1Ba sjeMeHTa, B aTOME KOTOPBIX:

Bapuanr 1 Bapuant 2

3 SHEPreTHYECKUX YPOBHS S PHEPreTUYECKUX YPOBHEHU

Oo0pa3en pemenus 3aganust Ne 2

HasBatb 11Ba ayieMeHTa, B aTOME KOTOPBIX 4 SHEPI€TUYECKUX YPOBHS.
AJITOPUTM pelieHust

JaHo: 4 sHepreTu4ecKuii ypoBeHb.

HaiiTu: 2 snemenra.

Pemenue
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Homep nepuona B llepuogmyeckoi cucreMe XuMuueckux diaeMeHToB uM. [I.M. Menneneesa
YKa3bIBaeT, CKOJIBKO IHEPTreTHUYECKUX YPOBHEW UMEET TOT WM MHOU 3neMeHT. [loaTomy mroboit
2JIEMEHT U3 4 Nepuojia OTHOCUTCA K aTOMaM, y KOTOPbIX 4 SJHEPreTUYECKUX YPOBHS.

Bribepem nBa snemenTta u3 4 mnepuona llepuonnyeckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB
um. JI.U. MenzeneeBa, Haripumep 370 MoryT ObITh Kanuid (K), mopsiikoBelii Homep 19 u nuHK
(Zn), nopsankoBelit Homep 30.

OrtBet: xanuii (K), mopsakossiii Homep 19 u nuHK (Zn), nopsakoBsiid Homep 30.

3ananue 3

OnpeaenuTs ABa DJIEMEHTa, B AaTOME KOTOPBIX Ha IMOCASIHEM DHEPIreTHISCKOM YPOBHE:

Bapuant 1 Bapuant 2

4 BaJICHTHBIX QJICKTPOHA "7 BaJIGHTHBIX QJICKTPOHOB

Oo6pa3zen pemenus 3aganusi Ne 3

Onpenenuth JBa 3JIEMEHTa, B aTOME KOTOPHIX Ha IIOCIEJAHEM HHEPreTHYEeCKOM YpOBHE 5
BAJICHTHBIX JJIEKTPOHA.

AJITOPUTM peLieHust

JlaHo: 5 BaJICHTHBIX JIEKTPOHOB.

HaiiTu: 2 snemenra.

Pemenue

Uucno BaJEHTHBIX 3JEKTPOHOB ONpeAensoT ¢ nomolbio [lepuoanueckoit  TabmuIbl
JI.U. MenzeneeBa, a IMEHHO, IO HOMEpPY TPYIIbI, B KOTOPOW HaXOAUTCS 3JIEMEHT (IOArpYIIy
IIPU 3TOM HE YUUTHIBAIOT).

Takum oOpa3om, HaiiieM J1Ba 3JIeMEHTa U3 5 IPYyMIbl, MycTh 3TO OyayT: a30T (N, HOPSIKOBBIN
Homep 7) u pocdop (P, mopsaakoBsiii HOMED 15).

OTBerT: a30T u Gocdop.

3ananue 4

VYka3aTe MECTOIOJOKEHUE AJIEMEHTOB B llepmoanueckoi cucTeME XUMHUYECKUX 3JIEMEHTOB
J.1. MenpeneeBa, HaUIIIATE AIEKTPOHHBIE (DOPMYJIIBI ATOMOB JaHHBIX AJIEMEHTOB:

BapuanTt 1 Bapuant 2
a) Ne 37 a) Ne 24
6) No 30 6) No 50

Oopa3zen pemenus 3aganus Ne 4

VYka3aTh MECTOIOJIOKCHHE DJIEMEHTOB B IMEPUOJUYECKON CHCTEME XUMHUYECKUX JIIEMEHTOB,
HAIUIINUTE 3JIEKTPOHHBIE POPMYJIbI AaTOMOB JAHHBIX 3JIEMEHTOB:

a) Ne 41

0) Ne 68

AJITOPUTM pelieHus

JdaHo: >1eMeHThI ¢ MOpAIKOBEIMU HOMepamu 41 u 68.

Haiitu: 1) MecTopacmoioXeHHE JJEMEHTOB B TEPUOJAUYECKOM CHCTEME XUMHUYECKHX
3JIEMEHTOB;

2) 3IeKTpOHHBIE (POPMYIIBI ATOMOB JIEMEHTOB.

Pemenue

DNeMeHT ¢ MOPSAIKOBBEIM HOMepoM 41 - aTo Huodbuii (Nb). DneMeHT pacmoynoxeH B 5 mepuose,
3HAYUT y aTOMa 5 SHEPreTUYECKUX YPOBHEW, B 6 Py, CIE€I0BATEIBHO y HEr0 6 MOAYpPOBHEMH, 5
rpynme, moO0YHON MOATrPYIIIe, CIeOBATENBLHO Y JIEMEHTa 5 BAJICHTHBIX dJIEKTPOHOB.
DnekTponHas koHdurypamus Nb: 1s22s22p®3s23p°4s23d!%4ps5s!4d?,

[IpoBepsieM CymMMy 3JIEKTPOHOB B aTOME:

2+2+6+2+6+2+10+6+1+4=41

CrnenoBarenbHO, NIEKTPOHHAS KOH(QUTYpAIHs aTOMa HalKUCaHa BEPHO.

DJIeMEHT ¢ TOPSAIKOBBIM HOMEpOM 68 - 310 3pOuii (Er). DnemeHT pacmosnoxkeH B 6 mnepuoje,
3HAYUT Y aTOMa 6 SHEPreTUYECKUX YPOBHEH, B 8 psly, CIEIOBATEIBHO Y HETO 8 MOAYypOBHEH, B 3
TpyIIe, MOATPYIINE JAHTAHOUIOB, Y JIEMEHTa 14 BaJCHTHBIX 3JICKTPOHOB.

DOnextponHas KoHpurypauus Er:
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I[IpoBepsieM CyMMy 3JIEKTPOHOB B aTOME:
242+6+2+6+2+10+6+2+10+6+2+12=68
Criei0BaTeNbHO, AIEKTPOHHAS KOH(HUTYpalis aTOMa HAaIMCAaHa BEPHO.

3amanmue 5

UeM CXOIHBI M UeM OTJIMYAKOTCA 10 COCTABY M30TOMBI:
Bapuant 1 Bapuant 2
4019K 3919K 3517C1 3717Cl

Oo0pa3zen pemenust 3aganus Ne 5

YeM CXOJHBI U UEM OTIUYAIOTCS 110 COCTaBY M30TOIBIL:

126C " 146C

AJITOPUTM peleHust

Hano: uzoromnsl: 26C u 4 C

HaiiTu: cxoacTsa U pa3inyus U30TOIOB.

Pemenue

Nsoromnsl 24C n 46C ornmuarorca MaccoBbIM unciioM (A), HO MMEIOT OJMHAKOBBIN 3apsaj AApa
(Z), T.e. uncno mporonoB (N(p*) = 6) u uncmo amekrporoB (N(e) = 6). Taxxe H30TOIBI
oTnryaroTces ynuciaom HeiTponos (N(n)).

Usorton 25 C: Maccosoe uncio A = 12, uncno npotoroB N(p*) = 6, uucio >nexrporos N(e”) =6,
gpcio Helitponos N(n®) =12 — 6 = 6.

Hsorton ¢ C: Maccoe uncno A = 14, uncno nporoHos N(p*) = 6, uucno snekrponos N(e?) =6,
upcino nelitponos N(n’) = 14 — 6 = 8.

Bonpoch! 1151 KOHTPOJIS

1. Kakoe crpoeHue wumeeT »3JeKTpoHHas oOosouka aTtoma? Kak ompexpensercs dYucio
JIEKTPOHOB B HEN?

2. Kak omnpenennTs MaKCUMaIbHOE KOJIMYECTBO 3JIEKTPOHOB Ha SHEPI€TUUECKOM YpOBHE?

3. Kak ompenensercs KOIMYECTBO 3JIEKTPOHOB Ha BHEIIHEM HEPreTHYECKOM ypOBHE?

4. Yro Takoe opbOutans? Kakyio ¢opMmy wuMmeroT s-u p-opoutanu? Kakue 531eKTpOHBI
Ha3bIBAIOTCS S- U P-JIEKTPOHAMU?
5. Yo Takoe 3nekTpoHHas ¢hopmysa’?
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IIpakTHYecKkoe 3aHATHE

XumMunueckasi CBsi3b M CTPOEHHE BellecTBa

Heas 3ansTusa:  DopMHpoBaHHE  HABBIKOB  COCTABICHHUS  JJEKTPOHHBIX  (OpPMYI
HEBO30YXICHHBIX M  HEBO30YXIEHHBIX aTOMOB W  OJHOAaTOMHBIX HWOHOB; YMEHHS
XapaKTepu30BaTh AJIEKTPOHBI aTOMOB 3HAYEHMSMHU KBAHTOBBIX YHCENl U ONPEIENSATh CBOICTBA
JJNIEMEHTOB M WX COCIWHEHHWH B 3aBHCHMOCTH OT TOJOXECHHS B TEPHOJANIECKON CHCTEME;
(hopMHUpOBaHKE U 3aKPEIUICHUE MPEICTABICHUH O MPOCTPAaHCTBEHHOM CTPOCHHUHU BEIIECTB.
TpeboBaHMsI K 3HAHUSM, KOTOPBIE CTY/ICHT JIOJDKEH IPUOOPECTH B Pe3yIbTaTe OCBOCHHUS TEMBI:
3HATh: OCHOBHbIE TIOJIOKEHUS TEOPHUHM CTPOEHHUS aToMa (siipa M COCTOSIHUSL DJIEKTPOHOB);
(OPMYIHPOBKY TEPHUOJUUECKOTO 3aKOHA; MOJOXKECHHUS TEOPUH XUMHUYECKOW CBSI3U, BUABI U
MEXaHU3MBI €€ 00pa3oBaHU

yMeTh: ONIMCHIBATh CTPOCHUE aTOMOB DIIEMEHTOB U OOBSCHATH NMEPUOTUIHOCTH M3MEHEHUS WX
CBOWCTB Ha OCHOBE CTPOCHMS HX AaTOMOB;ONpPEAETATh BHIbl CBA3eH U  OOBICHATH
MIPOCTPAHCTBEHHOE CTPOEHHUE BEIICCTB; NMPUMEHSATh 3HAHUS 3aKOHOMEPHOCTEH Ha KOHKPETHBIX
pUMepax.

TeopeTnueckast 4acCTh:

CornacHo KBaHTOBO-MEXaHUYECKUM MPEACTABICHUSAM COCTOSHUE KaKJIOTO 3JIEMEHTa B aTOMeE
OTIpeIeNIeTCs 3HAUCHUSIMH YE€ThIPEX KBAHTOBBIX YHCEIN 7, [, my, m.

['maBHOE KBaHTOBOE YMCIIO X XapaKTEPU3yeT YPOBEHb SHEPTUH JIEKTPOHA B aTOME U IPUHUMAET
LeJIouncIeHHble 3Hauenus: 1, 2, 3, ..., (n).

OpOuranbHOE KBAHTOBOE 4YMCIO I XapakTepu3yeT OHHEPIui0 3JEKTpOHA Ha MOJIYypOBHE U
onpenenseT GopMy IEKTpoHHOTOo oOaka (puc.l). [Ipunumaer 3navenus: 0, 1, 2, 3,..., (n— ).
MarHuTHOE KBAaHTOBOE YMCJIO M XapaKTEpU3yeT OPUEHTALMI0 3JEKTPOHHOro o0Jlaka B
MIPOCTPAHCTBE W NPUHUMAET 3HAUYE€HUE B 3aBUCUMOCTU OT 3HauyeHus [: /..., 0,..., +I, Bcero
(2/+1) 3HayeHuit Ipu TaHHOM 3HAUYEHUH OPOMTAIBHOIO KBAHTOBOTO YHCIa /.

S - opOutane Tpit p — opburann

Puc. 1. ®opmbl aTOMHBIX opOUTaNel
CnrHOBOE KBAHTOBOE YMCIIO Mgy XapaKTEpU3yeT COOCTBEHHBINI MOMEHT BpallleHUs 3JEKTPOHA U
1 1

2

MNare d - opburaneii

NPUHAMAET 3HAYCHUS: + 2 U —

MakcuManbsHOe 4HCI0 3JIEKTPOHOB HA DHEPrE€TUYECKOM ypoBHE 2n’(n — IJaBHOE KBAHTOBOE
YUCII0), HA MOypoBHE — 2*(21+1), rie [ — opOuTaIbHOE KBAHTOBOE YHCIIO.

[TonoxxeHue 3neKTpoHa B aTOME NOAUUHAETCS psany npuHuunos. CornacHo npunyuny Iaynu, 6
amome He Modicem OblmMb 08YX 2JIEKMPOHO8, UMEIOUWUX 00UHAKOBOE 3HAUeHUe BceX uemvlpex
K8AHMOBLIX YUCel.
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OnuHOYHBIE 3JIEKTPOHBI JAHHOTO TOYyPOBHSI HMEIOT OJMHAKOBHIC 3HAKU CIIMHOBBIX KBAHTOBBIX
9HUCell, T.e. TaKWUE OJCKTPOHBI 3aHWMAIOT HAHWOOJBIIEe KOJMYECTBO CBOOOJHBIX aATOMHBIX
opouraneit (npasunoXymoa).

3amoHeHWe 3JIEKTPOHAMH aTOMHBIX OpOWTAJIel MPOWCXOJUT B COOTBETCTBUHU C TOCTEIICHHBIM
YBEIMUEHUEM 3HAUEHUS CYMMBI TJIaBHOTO W OpPOUTANIBHOTO KBAaHTOBBIX 4HcCel n U [ (npasuna
Kneukoeckozo).

1522522p83523p04s? ]

3d'%4pS5s? ]

4d'%5pb6s> I:

4145410 6p°7s?

5f146d10

i

ATOMBI 2JIEMEHTOB XapaKTEPU3YIOTCSI aTOMHBIM paanycoM (R, #m), sHeprueit nonnszauuu (1, oB),
CPOJCTBOM K 3JIeKTpoHY (E, k/{orc/monb), OTHOCUTENBHOHN 3J€KTpooTpulaTeabHoCcThio (O20).
OTU CBOMCTBA MEPUOJUYECKH HU3MEHSIOTCS, YTO OOYCJIOBJIEHO 3aKOHOMEPHBIM MOBTOPEHHEM
JIEKTPOHHON KOH(UTYpaluy aTOMOB C IOCJIEA0BAaTEIbHBIM YBEIHMUEHUEM 3apsijia siipa.

OpHolt M3 BakKHEHWIIMX 3a7auy XUMHUU SIBISIETCS M3YYEHHE CBOMCTB AJIEMEHTOB U BBISIBICHUE
O0IIMX XUMHUYECKUX 3aKOHOMEPHOCTEH X XMMHUECKOT0 B3aUMOAEUCTBUS Mexay coboit. Camoe
KpyNHOEe HayuyHoe o0o0OlIieHne B 3Toil oOnactu — nepuoouueckuii 3axon /I.U. Menoeneesa,
KOTOPbIi B COBpEMEHHOH (OpMyITUpOBKE TNPEACTABICH CIEAYIOUMM 00pa3oM: cgolcmea
9/IeMEHmMOs, a Mmaxdce Qopmbl U CBOUCMEA UX COCOUHEHUl HAXOOAMCSA 6 NepUoOUYecKoll
3a6UCUMOCU O BEIUYUNBL NOJIONCUMENbHO20 3apA0a s0ep UX amomos.

[lepnonnueckuii  3aKOH  SIBISETCA  OCHOBOM  CHCTEMAaTMKH  XMMHMYECKUX  DJIIEMEHTOB.
HccnenoBanus 1MOKa3blBalOT, YTO MEPUOJUYHOCTh U3MEHEHMSI CBOMCTB 3JEMEHTOB 3aBHCHUT OT
HNEPUOANYECKH TOBTOPSIOLIEHCS CXOJHOW CTPYKTYPBl 3JEKTPOHHOW OOOJOYKH HX aTOMOB.
XUMHUECKHE U HEKOTOpble (DU3UYECKHE CBOMCTBA 3aBUCAT OT CTPYKTYpPhl 3JIEKTPOHHOM
000J10YKH, OCOOCHHO OT €€ HapYXXHBIX CJIOEB. JDTO OOBSICHAETCS TEM, YTO IMEPUOAHUYHOCTH
HpUCYIIA HE TOJIBKO BHEIIHUM CJI0SIM, HO U BCEH 3JIEKTPOHHOM 000J104Ke aTOMOB.

[lon opbumansnvim paduycom NOHNUMAIOT TEOPETHUUECKH PACCUUTAHHOE MOJIOKEHHUE TIJIaBHOTO
MaKCHUMyMa IJIOTHOCTH 3JIEKTPOHHBIX 001akoB. C poCcTOM 3apsja siipa OpOUTaIbHBIC PAAUYChl B
LEJIOM YMEHBIIAIOTCS, IO3TOMY HW3MEHEHUE AaTOMHBIX W HMOHHBIX paguycoOB HOCHUT
NEPUOANYECKUN XapakTep. B neprnonax, nmo Mepe yBelnnueHus 3apsizia siapa aTOMHbIE U HOHHbBIE
paauycel ymeHblnaroTca. HaubOonbliee yMmeHbllleHHE HAONIOAAETCS y 3JIEMEHTOB MalbIX
HEepUOJIOB. DTO OOBACHIETCA TEM, YTO Y JAHHBIX JIEMEHTOB IMPOUCXOUT 3aMI0JIHEHHE BHEIIHETO
JNEKTPOHHOrO cios. B Oonpmmx mnepuogax B Mpeesiax CeMEHCTB d- U f-3JIEMEHTOB
HaOxroaeTcst Oosiee IJIAaBHOE YMEHBIIEHHE DPAaguycoB. B moxarpymmax 3J€MEHTOB palycChl
aTOMOB ¥ OJTHOTUITHBIX HIOHOB YBEJINYHBAIOTCSI.

KonnuectBennoi XapaKTEPUCTUKOU BOCCTaHOBUTEIBHOU CIIOCOOHOCTH aTOMOB
SBIIICTCS JHEPeUA WOHU3AUUU — DHEprus, HeoOXoAauMasl [Uisi OTpbIBA DBJEKTPOHA OT
HelTpanbHOro aroma. Ecnm 3Ta BenMumMHA OTHECEHA K 3apsiiy DJIEKTPOHA, OHA Ha3bIBACTCS
NOTEHLMAJIOM HOHHU3ALMU (HANpPSKEHUE HIIEKTPUYECKOTO IOJIsA, JIOCTATOYHOE JUIsl OTpbIBA
a5eKTpoHa, B). Inepeusa cpoocmea k snekmpony sBisieTCs KOJINYECTBEHHON XapaKTEPHUCTUKOM
OKHUCJIUTEIBHON CIIOCOOHOCTH aTOMOB. DTO dHEPrus, KOTOpas BIAEISAETCS IPU NPUCOEAUHEHNUN
JJIEKTpOHa K aroMy. BennuuHa SHeprum CpoACTBa 3HAYUTEIBHO MEHBIIE, YEM DSHEPIUu
MOHU3AINH TEX K€ aTOMOB.

W sHeprus MOHM3aLMM, U DHEPrUsl CPOACTBA K JJIEKTPOHY WM3MEHSIOTCA B 3aBUCUMOCTH OT
U3MEHEHHUsl BEJIMYMHBI 3apsja sipa aroma: C YyBEJIMYEHUEM 3apsja B KaXJOM Iepuojie
IIPOUCXOAUT YBEJINYECHHUE DHEPTUM MOHU3ALUU OT IIEJOYHBIX META/NIOB K MHEPTHBIM ra3am. B
rpynmnax U3MEHEHUE SHEPruu CIOKHEE: B IJIaBHBIX MOATPYINAX yBEIMUYEHUE paJuyca CBEPXY
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BHU3 0oJiee CYIIECTBEHHO, YEM YBEIMYCHHE 3apsa sifep, M0O3TOMY SHEPrus MOHU3ALUHN CBEPXY
BHU3 YMeHbIIaeTcsa. B mo60YHBIX MOATrpymax Takoro npeobiaianus He HaOt01aeTcsl, TOITOMY
SHEPrusl HWOHM3AIMM M3MEHSETCS HE CTOJb SBHO. VccinenoBaHus IOKa3bIBalOT, 4YTO
BOCCTAHOBUTEJIbHASI CIOCOOHOCTh aTOMOB U3MEHSIETCS B IIMPOKUX Npeaenax U B TOW WIK MHOU
CTETEeHU MPUCYIa BCEM aTOMaM, TOT/Ia KaK OKHCIUTEIbHON CIOCOOHOCTHIO 00IaJar0T TOJIBKO
HEKOTOpBIE JIEMEHTHI (OKUCIUTEIbHAs CIOCOOHOCTh OTCYTCTBYeT y 3nemenToB I, 11, III u VIII
TPYIII TTIaBHBIX MOJTPYII M Y BCEX MOOOYHBIX).

DJIeKTPOOTPHIATEIbLHOCTD [TO3BOJISIET OLIEHUTh CIHOCOOHOCTH AaTOMOB JaHHOTO JJIEMEHTa
OTTATUBATH Ha ceOs IEKTPOHHYIO TNIOTHOCTD 10 CPABHEHMIO C APYTHMMHU 3JI€MEHTaMU B JaHHOM
coemuaeHNH. OOMmIas TEHICHIUS POCTA AJIEKTPOOTPHUIATEIHFHOCTH HAOIIOJAETCS B TMEPHOIAX
clieBa HalpaBo. B moarpynmnax cBepxXy BHU3 3HaUEHHUE JIEKTPOOTPULATEIIBHOCTH YMEHBIIAETCS.
[lox xumuueckoii cea3p10 NOHUMAIOT PA3IMYHBIE BUIbI B3aUMOJCHCTBHI, C TOMOIIBIO KOTOPBIX
peanu3yercss yCTOMYMBOE CYIIECTBOBAHME [BYX- M MHOIOATOMHBIX COEAMHEHHUI: MOJIEKYI,
HMOHOB, KPUCTAJUTMUECKUX BEIIECTB, U T.II.

OCHOBHBIMU YepTaMH XUMUYECKOU CBA3H SIBJISIFOTCSL:

O CHmxeHue o01el SHepTruy ABYX- WIM MHOIMOATOMHON CHCTEMBI TI0 CPAaBHEHUIO C CyMMapHOH
SHepruei N30JIMPOBAHHBIX YACTHII, O0Pa3yIOIINUX JAaHHYIO CHCTEMY.

O Ilepepacnpenenenye 3EeKTPOHHON IIOTHOCTH B 00JIaCTH XUMUYECKOM CBSI3U MO CPABHEHUIO C
IOPOCTBIM HAJIOKEHUEM JJIEKTPOHHBIX IUIOTHOCTEH HECBSI3aHHBIX AaTOMOB, COJIMIKEHHBIX Ha
paccTosiHUE CBA3U.

[Ipupona xuMudeckoil cBA3M OOYCJIOBJIEHAa B3aUMOICHCTBUEM MOJOXKHUTEIBHO 3apsKEHHOTO
A1pa ¢ OTPULATENLHO 3apSXKEHHBIMU JIEKTPOHAMH, a TAKXKE JIEKTPOHOB JIPYT C IPYTOM.
XuMuYeckasi CBsI3b MOXKET ObITh HOHHOW, KOBaJCHTHOW (MONMSAPHOW H HEMOJSPHON),
MeTaymueckoi. IlomMuMo 3TOro, MeXIay MOJEKyJaMd B XUMHUYECKOM COEAMHEHUU MOTYT
BO3HHMKaTh Oojiee cialOble B3aMMOJEHCTBMS: BOJOPOAHAs CBSA3b M BaHAEPBAAIbCOBBI CHJIbI
(MexxMonekysipHble  B3aumojeicTBus). CamMoil pacnpocTpaHEHHOM B HpUpOJE  SBISETCS
KOBAJICHTHAsl CBSA3b. BOJBIIMHCTBO OPraHUYECKUX U HEOPraHMYECKUX COEAMHEHUI 00pa3yroTcs
Osarozaps oOpa3oBaHHUIO MEX1y aTOMaMU KoganeHmHoul ceéa3u. KoBajieHTHas CBS3b BO3HUKAET
MEXJly aTOMaMHi HEMETAJUIOB.

B pesynbprare 00pa3oBaHMsS KOBQJIEHTHOM XHMHYECKOM CBSI3M aTOMBl MOTYT NpHOOpETaTh
JIEKTPOHHYI0 KOH(UIypalHio, COOTBETCTBYIOIIYIO OJaropofHbIM ra3aMm, KOTOpble (32
UCKJIIOYEHHEM TeJiusl) UMEIOT Ha BHEUIHEW 000JI04Ke BOCEMb 3JIEKTPOHOB — OKTeT. CTpemiieHne
K CO3JaHHI0O TaKOH yCTOMYMBOW SJEKTPOHHOM KOH(MUIYpallUu Ha3bIBAETCS HPABUIOM
OKmema. ITO MPaBUIIO CIIPABEAIUBO U JJI1 MOHHOM, U JJIs1 KOBaJIEHTHOM cBA3M. [lockonbKy npu
00pa3oBaHUM CBS3M MPOUCXOTUT MOHIKEHUE O0IIel YHEPTHH CUCTEMbI, MOKHO CJIelaTh BHIBOJ
0 TOM, YTO 4acTh SHEPTUU BhlJesIeTcs. Takas sHeprus, BbIAEINBIIAsACSA IpU 00pa30BaHUM OJHON
CBs3M, Ha3bIBaeTcs Inepzueir ceasu (E., «/[c). Jlnd MHOTOAaTOMHBIX COEIWHEHUH ¢
OJIMHAKOBBIMM CBSI3IMH DHEPIUs OJHOM CBSI3U paBHAa OTHOILEHUIO SHEPrUM 00pa3oBaHUs
MOJIEKYJIbI K KOJIMYECTBY CBs3€H B 3TO MoJjeKkyse. YeM BbIlIe HEPIrus CBSI3H, TEM YCTOHUYMBEE
oOpa3zoBaHHasi MoJiekyJsa. Jlpyroi BakKHOW XapaKTEPUCTHKON sBIsieTCs Onuna ceéasu (I ;)
paccTosiHue MEeXAy AIpaMH aToMOB, oOpa3yrommux Moisekyidy. [lo qinHe XumMudeckou CBs3U
MOKHO KOCBEHHO CYIUTh O TaKOl Ba)KHOW €€ XapaKTEepUCTHKE KaK MPOYHOCTh. YeM Onmke
pacrnoJiararoTcsi B3aUMOJECUCTBYIOIIME AaTOMBI, TEM I[IOJHEE IEPEKPBHIBAIOTCS HUX aTOMHBIE
opbutanu. CienoBaTesbHO, XUMUYECKasl CBA3b TEM IPOYHEE, YEM MEHbIIE €€ JJIMHA. DHeprus
CBSI3M TaK)K€ 3aBUCUT OT CTETIEHH MEPEKPHIBAHUS DJIEKTPOHHBIX 000JI0UEK U WX pa3MepoB. Uem
MEHbIIIE JJIMHA CBSI3U, TEM yCToWunBee Mojekyna (Ooubiie Ey).

XUMHUYECKas CBSI3b OCYILIECTBIIETCSI B OCHOBHOM TAaK Ha3bIBAEMbIMU BAJICHTHBIMU 3JIEKTPOHAMM.
Jl1d s- 1 p-3JIEMEHTOB 3TO JJIEKTPOHBI BHEIIHErO YPOBHS, MJS d-3JIEMEHTPOB — S-3JIEKTPOHBI
BHEIIHETO YPOBHSA U d-3JIEKTPOHBI IPEIBHEIIHETO YPOBHSI.

XuMHUEeCcKasi CBsI3b 00pa3zyercss TOJIBKO B TOM cClly4yae, €CIIM NpH COJMKECHUU JIByX aTOMOB
MIOJIHASI SHEPTUSl CUCTEMBbI IOHUKAETCA.
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JUia onucaHus XMMMYECKOM CBA3M IIMPOKO MCIOJB3YHOTCS 2 MOAXOAA: TEOPHsl BaJEHTHBIX
cszeit (TBC) u teopust monexynsipasix opouraneit. OcHoBarensimu TBC sBnsitores B. Ielitiep
u O©. Jlonnon (1927 r.). Pacnpocrpanenue meroxa Ieiitinepa —JIoHIOHAa HA MHOIOATOMHBIE
MOJICKYJIBI TIPUBEJIO K CO3/JaHHI0 MeToja BaieHTHBIX cBsizel (MBC), kotopsiii pazpaboTtanu B
1928—-1931 rr. JI. [Tonusnr u 2. Cneiirep.

MeToa BaJIeHTHBIX CBsi3eil OCHOBAH Ha IBYX H/esX:

1. Xumuueckas KOBaJEHTHAs CBsI3b BO3HUKAET B PE3YyJbTaTe CIAPUBAHUS DIJIEKTPOHOB C
MIPOTUBONOJIOKHBIMA CIIMHAMHU, MPUHAIISKAIMX pa3HbIM atoMaM. OOpasyromascs CBs3b
SIBJIIETCS ABYXLEHTPOBOI;

2. mpu 00pa30BaHUU MOJIEKYJIbl D3JEKTPOHHAs CTPYKTypa COCTaBISIOLIMX €€ aToMOB, B
OCHOBHOM, COXpaHSIETCs, a BCE XUMHUYECKHE CBS3M B MOJIEKYJIE MOTYT OBITh IpEICTaBIICHBI
HaboOpoM (UKCHPOBAHHBIX (JIOKATM30BAHHBIX) JIBYXLIEHTPOBBIX JBYXAJIEKTPOHHBIX CBS3EH.
Takast cBsI3b B cXeMax M300pa)kaeTcsi KOPOTKOM JIMHUEH. B 1esiom ke 31eKTpoHHask CTPYKTypa
MOJIEKYJIbl BBITJISIAUT Kak HAOOp pa3iMyYHbIX BaJCHTHBIX CXEM (BTOpPO€ Ha3BaHHWE METOoJa —
METO/ JIOKaJIM30BaHHBIX Tap).

Ecnu koBasieHTHast cBsi3b oOpa3oBaHa OJHOW OOIIEH SJIEKTPOHHOM Mapoi, TO Takas CBS3b
Ha3bIBACTCs 0OuHapHoui. Ecnyn Mexy aToMaMu BO3HUKAET JIBE MM TPU OOIIMX 3JIEKTPOHHBIX
napbl, TO TaKue€ KOBAJICHTHBIE CBSI3U HA3bIBAIOTCS 080UHbIMU WIH mpounbimu. OOliee Hx
HAa3BAHUE — KPAMHbIE CEA3U.

DONEeKTPOHbl BHEIIHEH 000JO0YKH, y4acTBYIOIIME B OOpa3oBaHUMM XMMHUYECKOH CBS3H, MOTYT
u3o0paxkaTbes Toukamu (opmyna JIbrouca), a cBA3M — YepTOUKAMH.

Monexyna HJ C;H4 N,

_|..C6}l3bH—JH—C=C—HN=N

|HH
Dopmyna
JoroucaH:JH:C::C:H:N::N:

HH
Haszeanue Ilpocras JIBoiinas Tpoiinas

I[JIS'I IMPOCTHIX BEIICCTB MOKHO I/I306pa)KaTB XUMHYCCKYIO CBA3b C IOMOIIBIO KBAHTOBBIX SAYCCK:

H; 1<t 1!

152

CxeMa TOKa3bIBa€T, YTO MOJEKYJISIPHBIA IHEPreTUYECKUM YPOBEHb HMKE MCXOJIHBIX aTOMHBIX
YpOBHEH, clieI0BaTEIbHO, MOJIEKYJIIPHOE COCTOSIHUE O0Jiee yCTONUHBO.

CymiecTByeT aBa MeXaHW3Ma OOpa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIM W JTOHOPHO-
akuenTopHelif. [Ipu peanuzanuu oomennozo mexanuszma od1as IEKTPOHHAs mapa oOpasyercs
32 CYEeT HECHApPEHHBIX 3JIEKTPOHOB aTOMOB, HAXOMSIIUXCS B HEBO30YKICHHOM COCTOSIHHIH.
[Tpumep oOpa3oBaHMs Takoil Mapbl IEKTPOHOB IJISl MOJIEKYJBI BOJAOPOJa MPHUBEACH Bbllie. B
BO30Y)KJICHHOM COCTOSIHUM aTOMBI TaK’Ke€ MOTYT 00pa30BBIBaTh KOBAJICHTHBIC CBsi3H. Hampumep,
aToM yIIepoa B OCHOBHOM COCTOSHMU MMEET CIENYIOIIEE >IEKTPOHHOE CTpoeHue: 1s°2s’2p?.
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IIpu mepexone B Bo30yxkaeHHOEe cocTosHue (C*) 2s’-51eKTpOHBI PAaCHapUBAIOTCA, U OJUH 2s-
SJIEKTPOH NEPEXOUT Ha 3p-noayposeHs (2s’2p’). Takoii mepexoa MOKHO ITPEICTABUTH CXEMOIA:

o O -

CrnenoBarenbHO, CTAHOBUTCS BO3MOXKHBIM 00pa3oBaHHEe 4-X KOBAJICHTHBIX XUMUYECKHUX CBS3CH,
IOpUYeM BbIJCICHHAs NMpH OO0pa30BaHMM KOBAJECHTHOM XMMHUUYECKOM CBsI3UM SHeprus OoJibliie
SHEPruM, 3aTPaueHHON Ha BO30YXKIEHHME aTOMa. JTO U JIEJIAeT BO3MOXKHBIM TAaKOW MEPExXon
3JIEKTPOHOB € OJJHOM 000JI0YKH Ha APYTYIO.

Ecmu s mepeBoma aroma B BO30YXKIEHHOE COCTOSIHUE HEOOXOIUMO OOJbIIEe SHEPTHH, YeM
BBICBOOOANTCS IIPU OOpa30BaHMM CBSI3U, TO MEPEXOJ aToMa B BO30YXKJEHHOE COCTOSIHUE HE
peanusyercs, T.K. SHEPreTUYECKH HE BbITO/IEH.

KoBasneHTHass XuMHYecKas CBsI3b MOXET BO3HUKAaTh HE TOJIBKO 3a c4eT 0000lIecTBICHUS
AJIEKTPOHOB JIBYX Pa3JIMYHBIX aTOMOB, HO U IO 0OHOPHO-AKUENMOPHOMY mexanuimy. B stom
cllydyae aToOM/MOH, oOajaroIuii M30BITKOM 3JEKTPOHHOM IUIOTHOCTH B BHJIE HEIOJEIEHHOU
9JIEKTPOHHOW TMapbl, BBICTYNAET B KayecTBE JOHOpPA, a aTOM/HOH, HMEIOIIUN CBOOOIHYIO
opOUTaNb — B POJIM aKLENTOpA.

PaccmoTpuM 00pazoBaHHE KOBAJIEHTHOH CBS3M IO JOHOPHO-aKIENTOPHOMY MEXaHHM3MYy Ha
npuMepe  MoJeKyJaspHoro wnoHa ammonuss NHy'. Won ammonust o0pasyercs Tmpu
B3aMMOJICUCTBUM MOJICKYJIbI aMMuaka ¥ HOHa Bojopoma H'. Mornekyna ammuaka
NH; obpa3zoBaHa nmo 0oOMEHHOMY MEXaHHM3MY M MMEET HENOJCNICHHYIO 3JEKTPOHHYIO Hapy y
aToMa aszorta. MoH Bojopoja BBICTYyHAaeT B pOJIM AKLENTOpa, IMPENoCTaBisas Uil 0O0pa3oBaHUs
CBSI3U CBOOOJIHYIO OpOUTAIb.

NH3 + H+ - NH4+
* - +
+
H:N: +[JH —-|H:N:H
H H
KosanentHoi XUMHUYECKOU CBSI3U MPpUCYLIU TaKue CBOMCTBa
KaK HaACLluaemMocms U HAnPAagi1eHHOCmb. ATOMHBIE opouTanu MPOCTPAHCTBEHHO

OpPUCHTUPOBAHBI, CJICIOBATEIBHO, MEPEKPHIBAHUE JJICKTPOHHBIX OO0JAKOB MPOMCXOIUT TIO
OTIpEICICHHBIM HAIpPaBICHUAM. JTO U O0yCIaBIMBAaeT HANPABICHHOCTh KOBAJICHTHOW CBS3H.
Konn4ecTBEHHO  HampaBICHHOCTh  BBIPAKACTCS B BUAC  BAJICHTHBIX  YIJIOB  MEXIY
HaNpaBJICHUSIMH XUMHUECKOH CBSI3M B MOJIEKYJIaX M TBEpAbIX Tenax. B 3aBucMMoOCTH OT criocoba
MEepPEeKpPhIBAaHUS U CUMMETPHHM oOpasyromerocss objiaka pa3iudarT curma- (s—), mu- (p—) u
nensta- (d-) cBs3u. Curma-cBs3p (puc. 2) obOpasyercss MpU TNEPEKPbIBAHUU AIIEKTPOHHBIX
00JIaKOB BJOJIb JIMHUHM COEIWHEHHSI aTOMOB, TPUYEM MaKCHMAlIbHOE TMEPEeKpPhIBAHUE OOJIAKOB
IPOMCXOIUT BJIOJIb JIMHUH, COSAMHSIONICH LIEHTPhI aToMOB. [Ipu mepeKkppIBaHUU 3IEKTPOHHBIX
00J1aKOB TI0 00€ CTOPOHBI OT JIMHWW COCIMHEHUSI aTOMOB 00pa3yeTcsl MU-CBs3b. JlenbTa-cBs3b
BO3HHMKAET IIPH TEPEKPhIBAHUU d-DJICKTPOHHBIX OOJaKOB BCEMH UYETBIPbMS JIENECTKAMHU
OJTHOBPEMEHHO.
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Puc. 2. O6pazoBanue s— cBsi3u

[IpocTpaHCTBEHHYIO KOH(MUTYPALUIO MOJIEKYJ ONPENesieT MPOCTPAHCTBEHHOE PACIIOIOKEHHUE
curMa-cBsi3eil. Paznmuuus B mpocTpaHCTBEHHON KOH(UIypamuud MOJEKYJ OOBSICHSIOTCS PAIOM
TEOPHIA, OJTHON M3 KOTOPBIX SIBIISICTCS MeOpUs 2uOpuou3ayuu.

Kak ¢usuueckuit mporecc ruOpuau3anis He CyIIeCTBYET, HO MPEICTaBIsAET YJOOHYI0 MOJENb
HarJSTHOTO OTMHCaHUs MOJeKyld. ['mOpuaHas opOWTanh BO3HMUKAeT 3a CYET KOMOWHAIHH
HECKOJIbKUX aTOMHBIX opOuTaieit s u p. OHa Oouible BBITSHYTA 110 OJHY CTOPOHY sJIpa, YeM MO0
IPYTYyI0, T.€. SJEKTPOHHAS TUIOTHOCTh CKOHIICHTPHPOBAaHA B HEH 1O OJHY CTOPOHY B OOJBIIEH
crerieHd. [loaToMy XuMMYeckas CBs3b, OOpa3OBaHHas C YYacTHEM DJEKTpPOHAa THOpHIHOU
opbutanu noikHa ObITH Oosiee MpouYHOM. XapakTep THOpUIU3ALMU BaJIEHTHBIX OpOuTasel
LEHTPAJILHOTO aTOMa U MX MPOCTPAHCTBEHHOE PACIIOJIOKEHUE ONPEAEISIOT IPOCTPAHCTBEHHYIO
KoH(purypamuioo Mojekyiasl (puc. 3). HacelmaemMocTh KOBaJE€HTHOM CBSI3M  BBI3BIBACTCS
OTPaHUYEHUEM YHUCIIA AJIEKTPOHOB, HAXOMAIIMXCS HAa BHEHIHUX 000J0YKaX, KOTOPhIE MOTYT
y4acTBOBaTh B 00pa30BaHUN KOBAJICHTHOM CBSI3H.

s P M Bpu aes Dopma MNpowmep
@ + OO — (<D S H—C=C—H
Oana Oawna Nee spopGurand Nuwueanan Auyetunen
s-OpBvmTans popbuTane
()() i T
sp? @ + — C==C
OO o N
Oana Nee popGuranm Tpw :.D‘-Opﬁuranu Mnockan Irunen
s-opBurans T OHANBHARA
'
H
| H
» @ * OO - wd ~c”
H |
O )
Oama Tpr popGarans HeTw pe TerTpasgpuuecKan Iram
s-opGurans sp® -opBurann

Puc.3. IIpouecc rubpunuzanuu
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. B n1ByxaromHbIx Monekynax npocteix BemectB (Hy, Fy, Cly, O, Ny U T.1.) 97I€KTpOHHBIEC TApHI,
oOpa3yromiye KOBaJIeHTHbIE CBSA3HM, B PAaBHOM CTENEHU MPHUHAAJEKAaT 00OMM aToOMaM, TO €CTh
o01masi ANeKTpoHHas napa (mapbl) paBHOMEPHO pacripeniensercss Mexay HuMu. ClieoBaTeNbHo,
MOXKHO CKa3aTbh, YTO OOIIasi 3JIEKTPOHHAs Mapa paBHOYyAajeHa OT aTOMHBIX sifiep. Takas cBs3b
HAa3bIBACTCS KOGAICHMHOUHENONAPHOUCEA3BIO.

Ecnu xoBanenTHas cBsizb 0oOpazoBaHa paznmuunbiMu atomamu (HF, H,O, HCI, H,S), To oqun u3
aTOMOB MPUTATHBAET OOIIYI0 S3JEKTPOHHYIO Iapy CHIJIbHEe, CMellas €€ B CBOIO CTOPOHY.
CumMeTpus pacripesiesieHusl 3apsiioB HapyIIaeTcs, U CBSA3b CTAHOBUTCS noaapHou. Kputepuem
CIOCOOHOCTH aToMa MPUTATUBATH JJIEKTPOH MOXKET CIIYKUTh 3JIEKTPOOTPHUIATENBHOCTh. UeM
Beimie D0 y OaHOTO W3 O0Opa3ylIMX CBS3b aTOMOB, TeM 0oJiee BEpPOSTHO CMEIIECHUE
JJIEKTPOHHOW Iapbl B CTOPOHY sApa AaHHOro aroma. PazHocts DO aTOMOB XapaKTepHU3yeT
MOJIAPHOCTh CBA3M. Mepol MOJIIPHOCTH CBSI3U SBJISIETCSl €€ UIOJIbHBIM MOMEHT (i), paBHBIN
npou3BeaAeHuI0 3P PeKTUBHOTO 3apsaaa (¢) Ha ATUHY CBSI3U (Ig6):

n=q-les

C yBenuMYeHHEM PA3HOCTH DJIEKTPOOTPULATEIBLHOCTEH AaTOMOB, OOpPa3yIOUIMX MOJEKYIY,
JTUTOJIbHBIA MOMEHT Bo3pacTtaeT. Eciu 3pdexTuBHbIi 3apsa ctpeMurcs K 1, TO CBSI3b MOXKHO
cunuTaTh MOHHOU. Ho naxe B ciydyae MOHHOM cBsizu q < 1, mo3ToMy J1100asi HOHHAsSL CBSI3b UMEET
JOJII0 KOBAJIEHTHOCTU. B OONpIIMHCTBE cllydaeB XHMMHYECKas CBSI3b COYETAE€T CBOWCTBA
KOBAJEHTHON U MOHHOM CBSI3HU, IO3TOMY €€ MOYKHO CUNTaTh KOBAJIEHTHON XMMUYECKON CBS3BIO C
J0JIell MOHHOW CBSA3M, KOTOpas Xapakrepusyercs 3¢ (EeKTUBHBIM 3apsiioM, BO3pACTAIOLIMM C
yBenuueHueM pasHocta J0.

[Tomumo HauanbHOIO pacHpeieNeHus JIEKTPOHHON IUIOTHOCTHU JIJIsl ONPEIENIEHUs] peaKLIMOHHON
CHOCOOHOCTH MOJIEKYJT HEOOXOJMMO YUUTBIBATh U €€ COCOOHOCTh CTAHOBUTHCS IMOJIIPHOM MO
JIEIICTBHEM BHEUIHETO AJIEKTPUUYECKOTr0 MOJIs, T.€. noaapuzyemocms. 1o nelicTBeM BHEIIHETO
NOJIl WM NPU ACHCTBUM HAa MOJIEKYJYy JIPYTMX MOJIEKYJ MOKET IPOM30MTH NOJIHBIA Pa3pbiB
cBsa3u. [lpu sTomM oOmiast snexkTpoHHas mapa (mapbl) mepeiier K OJHOMY M3 aTOMOB, U
o0pa3yloTCsi JiBa HMOHA: IMOJIOKUTENbHBIH W  OTpuuarenbHblil. Takol pas3pblB  CBs3U
Ha3bIBaeTcs cemeponumuyeckum. OH OTIAMYAETCS OT pa3pylIEHUs CBS3U, MPOUCXOMASIIEro Mpu
pacmajie MOJIEKYJIbI Ha aTOM U pajuKall (comMoaumuyeckull pa3pbiB).

B oTnnune OT KOBaJ€HTHBIX, COEAUHEHMSI C HOHHBIM THUIIOM XHMMHYECKOH CBSI3U MEHee
pacnpocTpaHeHbl. MIOHHas CBSA3b BOZHHUKAET MEXIY 2JIEMEHTAMM, CHIIBHO Pa3INYaAIOIIMMUCS TI0
JEKTPOOTPUIATEILHOCTH, HAlpUMeEp, MEXAy TUINUYHBIMU MeETallaMd U TUIIWYHBIMU
HEMETAJUIaMHM. BcrencrtBue 3HAUMTENBHOW DJIEKTPOOTPULIATENIBHOCTH AaTOMOB HEMETAIUIOB,
AJIEKTPOHHAS TUIOTHOCTH B IPEJIeNie MOJHOCTHI0 CMEHIaeTcsl K 0osee dJIeKTPOOTPUIIATEIHHOMY
aToMy, TaK 4YTO CHWJIbI, JCHCTBYIOIIME HAa  YacCTHULI, MOXXHO CUUTaTb YHUCTO

DIIEKTPOCTATHYECKUMHU:
Na—1é=Na*
Cl+1e=CI-

Honnasi cBsI3b— 3TO XUMHYECKas CBs3b, OOpa3oBaHHAs 3a CUET SJIEKTPOCTATHUECKOTO
OPUTSHKEHUST MEXIYy KaTHOHAMU M aHuOHaMu. [loaToMy Il cOequMHEHWW JaHHOTO THIIA
XapaKTepHbl MOHHBIE KPUCTAJUIBI, B KOTOPHIX KATHOHBI U aHUOHBI PACIONaraloTcs yIopsSA0uYeHHO
B y3J71aX KPUCTATUYECKON PEIICTKH.

B ornnume OT KOBaNEHTHOW CBsI3M, HOHHAs CBSI3b HE 00JaJaeT HampaBIECHHOCTHIO U
HachILIEHHOCThI0. Henanpagnennocms NOHHOW CBSI3U OOBSACHSAETCS TEM, YTO 3JIEKTPUUYECKOE
mojie, CO37]aBa€MO€ HWOHOM, pPACHpPOCTPAHSETCS PABHOMEPHO IO BCEM HAMpPaBICHUSIM.
[IpnuvHa Henacviuennocmu VOHHON CBSI3W B TOM, 4YTO 3JIEKTPUYECKOE I10JI€ JAaHHOI'O HOHA
NeCTBYeT Ha BCE HOHBI MPOTHBOIIOJIOKHOTO 3HaKa. BcleacTBue HEHACHIIICHHOCTH U
HEHANPAaBJICHHOCTH HWOHHBIC COCTUHCHHS OOpa3yHT HE MOJICKYJbl, a HWOHHBIC KPUCTAILIBL
KonnuectBo HMOHOB MPOTHUBOMOJOKHOTO 3HAKA, KOTOPHIE OKPYXAlOT JaHHBI HOH B
KPUCTAJUTMUECKOM pelieTKe, Ha3bIBACTCSI KOOPAMHAIMOHHBIM YHUCIIOM.

KoHTponbHbIE BOMIPOCHI:
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1. B ueM 3akiroyaeTcsi uesl KOPIYCKYJISIPHO-BOJIHOBOIO Jyalli3Ma, JAUCKPETHOCTHU 3HEPIUH,
MIPUHINIIA HEONPEIEIEHHOCTH ?

2. Yto xapakTepu3yIOT M KaKHe 3Ha4eHHs NMPUHUMAIOT TJIaBHOE, OpOMUTANbHOE, MAarHUTHOE U
CIIMHOBOE KBAHTOBBIE YKCIIa?

3. VYkaxkuTe 3HAUYEHUs TJIABHOIO, OpPOMTAJIbHOIO W MArHUTHOTO KBAaHTOBBIX 4YHCEN IS
YETBEPTOT0 JIEKTPOHA, 3aN0JHUBIIETO 4p-, 4d-, 4f- moxypoBHHU.

4. Kak pacnpenensroTcst B aTOM€ 3JIEKTPOHBI OJHOTO MOAYPOBHSI, 3allOJJHEHHOT'O HAIIOJIOBUHY?
Uemy paBHO UX CyMMapHO€ CIIMHOBOE YUCIIO?

5. KakoBa MakcuMasbHas 3JEKTPOHHAsI EMKOCTbh SHEPI€TUYECKUX YPOBHEHN U ITOAYPOBHEN?

6. Kak ompenenstoT mocienoBaTeILHOCTh 3aIMOJIHEHHS JJIEKTPOHAMHU aTOMHBIX OpOuTayei?
Cdopmynupyiire npuniuns! [Taynu, Xynna, Kieukosckoro.

7. Kak orpaxaet [lepnoanueckas cuctema CTpoeHHE aTOMOB XUMUYECKUX 3JIEMEHTOB?

8. Kak mno osnexrponHoii Qopmyie, Hampumep, 1s*2s?2p®3s?3p®3d4s? onpenenuts mepuon,
rpynimy, HOArpyMIly 3JIEMEHTa B IEPUOINYECKON cucteme?

9. Kak wu3MeHAIOTCS DHEprus HOHM3ALUH, CPOJACTBO K MJIEKTPOHY W OTHOCHUTENIbHAs
JEKTPOOTPUIATEILHOCTh aTOMOB 3JIEMEHTOB B IepHOoJax, TIpynmax W HoArpymnmnax
nepuoandYeckoi cucreMbl? KakoBbl IPUUNHBI 3TUX U3MEHEHUN?

10. Kax onpenensieTcss 1 KaKUMU CBOMCTBAMH 00J1aIaeT XUMUYECKast CBS3b?

11. Kakue cBoiicTBa NpUCYLIY KOBAJIECHTHOU CBA3U?

12. KakoBbI OCHOBHbBIE UIEU METO/1a BaJICHTHBIX CBA3CH?

13. Kak npoucxoaut o6pazoBaHue XUMUYECKOI CBSA3H [0 OOMEHHOMY MEXaHU3MYy?

14. Kak mpoucxoaut o0pa3zoBaHue XUMHUYECKOM CBSI3H MO JOHOPHO-AKIIEITOPHOMY MEXaHU3MY ?
15. Kak mpoucxonut npouecc rudpuauzanuun? OTBET NpOMUTIOCTPUPYHTE COOTBETCTBYIOLIMMU
CXEMaMHU.

KoHnTponbHble 3ananus:

1. Hammummre amektponHbie popmMynbl aToMoB pyouaus (Ne37), iioma (Ne53), nupkonus (Ne40),
cepebpa  (Ned7), xpoma (Ne24), mantana (Ne57), camapus (Ne62). OObsicHHUTE
MOCJIEI0BATENbHOCTh 3aIIOJIHEHUSI JHEPreTUYECKUX YPOBHEH U TOAYpOBHEH B aromax,
UCIIOJIb3YSl OCHOBHBIE TPUHIIMIIBI U IIPaBUIIA.

2. OmnpenenuTe 3Hau€HUE KBAHTOBBIX YKCEN JUIsl 3JIEKTpOHA Ha 3d-1o1ypoBHe:

3. Hanviure 251eKTpoHHbIE (GOPMYIIBI CIeAYIOMUX HOHOB: Al3; P%; Mn*2; S*™; CI75; 02

4. YKaxuTe YiCII0O BaKaHTHBIX aTOMHBIX opOuTaneit B atromax: Mn, Mg, CI, S, Al.

5. Ykaxkurte yucio HecrnapeHHbIX 31eKkTpoHoB B atoMax: N, F, Cu, Cr, O.

6. CoctaBpTe CXeMbl, OOBSACHSIONIME OOpa30BaHME XWMHUYECKHX CBsS3€d B MOJIEKYyJax
XJIOPOBOJIOPOA, CEPOBOAOPO/IA, BOJBI, OKCHAA ATIOMUHUS, THUIPOKCHUIA KaIbIHs, KHCIOPO/A.
Onpenenure THI XUMUYECKOU CBSI3H.

7. CocraBpTe CXEMBbI THOPHUIU3ALMHU, OTPAKAIOIIME TMPOIECCH 00pa30oBaHUS CIIETYIOIINX
MOJIEKYJI: XJIOPU MarHusi, TUAPHUT Oopa, XJIOPH]I yTIepoia, aMMHUaK.

41



IIpakTH4Yeckoe 3aHATHE

«XHMHYeCKHEe peaKkmumn»

Pemienue 3a1a4 ¥ ynpakHEHHH Ha CKOPOCTh XUMHUECKUX peakuuil. OOpaTUMOCTh XUMHUECKUX
PEeaKIil 1 XUMHUYECKOE PAaBHOBECHE

YueOHasi mesab: yriiyOuth U OOOOIIUTH TEOPETUYECKHE 3HAHUS OOYYAIOUIMXCS O CKOPOCTH
XUMHUYECKON peakluy, 3aKpernuTh 3HaHHE (OpPMYJ BBIPAKEHUSI CKOPOCTU pEaKLUi, Hay4YUThCS
BBIMOJIHATh pacueThl, HCIHOJb3ys JaHHble (opMyibl. HaydnTbCsi BBHIBOJUTH KOHCTAHTY
XMMHYECKOT'O PAaBHOBECHS.

Oo0yyarwmmiicst 10/17KeH 3HATD:

- TIOHSITUE CKOPOCTH PEaKIUH;

- (hakTOpBI, BAMSAIONIE HA CKOPOCTh XUMHUECKOHN PEaKIINU;

- TIOHSITUE PABHOBECHUSI XUMUYECKOM Peakuy U YCIOBUS CMEIICHHS JaHHOTO PaBHOBECHS.
O0yuyarommiicst 10J15KeH yMeTh:

- BBIMIOJIHAThH PACYETHI IO OILIEHKE CKOPOCTH XMMHUUYECKON peaKlny;

- BBIBOJAWTH KOHCTAHTY XMMHUYECKOTI'O PABHOBECHSI.

3agauu NpaKTHYEeCKOT0 3aHATHS:

1. 3akpenuth TEOPETHUECKHE 3HAHMS O XUMHUYECKUX pEaKLUUAX U CKOPOCTH XUMHYECKHX
peakuusx.

2. 3akpenuTh 3HaHUSA 00 OOPATUMOCTHM XUMHUYECKOM pEaKUMW M MOHATUU XUMHUYECKOTO
paBHOBECHSL.

3. OTBeTUTH Ha BOIIPOCHI ISl 3aKPETUIEHUS TEOPETUUECKOTIO MaTepuaa.

4. BBINOJIHUTH NPAaKTUYECKUE 3aJauH.

5. OTBETUTH HAa BONIPOCHI Il KOHTPOJIS.

OO0ecne4eHHOCTH 3aAHATHS:

1.  YuyeOHo-MeTOAMYECKas TUTEpaTypa:

2. Terpanp Ay NpaKTUUECKUX U KOHTPOJBHBIX padoT.
3. Kanpkynsrop.

4.  Pyuxa.

KpaTkue Teopernueckue M y4eOHO-MeTOIHYECKHE MATEPHAJIbI MO TeMe MPAKTHYECKOT0
3aHATHSA

N3BecTHO, YTO OJIHM XUMHUYECKUE PEAKIUU MPOTEKAIOT 3a JIOJIU CEKYHIIbI, APyTHE - 32 MUHYTHI,
4acel, CyTKH. Hampumep, TpW CIIMBaHMHM pPACTBOPOB XJIOpHIa Oapwsi U CEPHOW KHUCIIOTHI
MT'HOBEHHO 00pasyetcs Oemnblii 0ocaiok cybdaTa Oapus:

BaC12 + HQSO4 ® BaSO4_ +2HC1

Haobopot, peakiust pxaBieHus xene3a (KOppo3usi) UAET TaK MEIJICHHO, YTO MPOCIEIUTh 3a ee
pe3ysbTaTaMid MO>KHO JIUIIb 110 MCTEYCHHH JUTUTEIILHOTO BpeMeHH. UTOOBI XapaKTepH30BaTh
OBICTPOTY TEUEHHUS XUMUYECKOW pEeaKIMH, TMOJb3YIOTCS MOHSATHEM CKOPOCTh XHUMHYeCKOM
peakuMu, KOTOpyro 0003HAYarOT OYKBOI U.

CkopocTh XuMHYeCKO# peakiun (U) onpeesisieTcss U3MeHeHHEM KOHIIEHTPAIlMU OHOTO U3
pearupylouiux BeuecTs WM 0JHOr0 U3 NPOAYKTOB PeaKI[UM B eAUHUIY BpeMEHU:

vziicz —C _,AC

t,—t, At’ 1)
rae C; u C; -MOJSIpHBIE KOHIIGHTPALMU pearupyrommx (Wi oOpa3ylomuxcsi) BEIIECTB B
MOMEHT BPEMEHH #; U {, COOTBETCTBEHHO.
KonuyectBo BemectBa B equHMIE OOBEMa HAa3bIBAIOT MOJISIPHON KOHUEHTpanMeii; oHa
U3MepseTCsl B MOJISIX Ha JUTp (MoJb/n). Tak kKak Bpemsl M3MepsieTcsl B CeKyHIax (MUHyTax,
gacax), TO MO’KHO BBIBECTH U €AMHUIBI U3MEPEHUSI CKOPOCTU XUMUYECKOH peakuuu: 1 Moms/ (J1-
¢); 1 kmMonb/(M3>XMuH) U T.1.
DakTOpPBI, ONPEIEIAIOIINE CKOPOCTh XUMUUECKOU pEaKIUu:
1. IIpupona pearupyromux BemecTs.
2. KoHueHTpamusi pearMpyloIIMX BelIeCTB. YBEIMUEHUE KOHLEHTPALlUU  BEILECTB
00yCIIOBIMBAET POCT CKOPOCTH PEaKIIUH.
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3. Temmeparypa. II3BecTHO, 4YTO TMpU HArpeBaHUM CKOPOCTb XMMMUYECKON peakluu
yBenuunBaercs. B konne XIX B. romnanackuii xumuk S. Bant-I'odd chopmynuposan nmpasumo:
IIpu yBeanyeHnu TeMnepaTypbl Ha Kaxable 10 rpagycoB CKOPOCTh XMMHYECKOH peakunu
yBeJMuMBaercs B 2 - 4 pa3za:
Lt

— 10
L,EUY T 2
IZI€ Uy - CKOPOCTh PEaKLUU IIPU KOHEUYHOH TemMIeparype to;
U; - CKOPOCTb peaKkLuy IPU Ha4aJIbHOU TeMIEpPaType t;.
Benuuuny g Ha3bIBaloT TeMnepaTypHbIM Kod(punuentom peakuuu. Ero ¢pusnueckuii cMpici
3aKJII0YAeTCs B TOM, YTO OH IIOKa3bIBAECT, BO CKOJIBKO pa3 BO3pPACTaeT CKOPOCTb PEAKLUU IIPU
YBEIMYEHUU TeMIlepaTypbl Ha Kaxzasle 10 rpamycoB. VIMEHHO 3HayeHUE TEMIIEpaTypHOIO
ko3 duumenTa s OONBIIMHCTBA peaKkUii cocTaBisieT ot 2 10 4.
4. TloBepXHOCTh CONPHKOCHOBEHHS pearMpyrommux BemecTB. CKOPOCTh T'€TEPOTreHHBIX
peakuui, T. €. peakiyii, MPOTEeKAIOUINX Ha TpaHULe pa3zaena (a3, 3aBUCUT NP MIPOUYUX PABHBIX
YCIIOBUSIX OT CBOWMCTB MOBEPXHOCTU BeulecTB. Hampumep, pacTtepThlii B MOPOLIOK MeN ObICTpee
pPacTBOPSETCS B COJITHOM KHUCIIOTE, YEM PABHBIN 110 MACCE KyCOUYEK MEJIa.
5. Ucnonb30BaHne KATAIU3aTOPOB.
Bonpocel U1 3aKkpenieHHs TEOPETHYECKOr0 MaTepuaIa K NPAKTHYECKOMY 3aHATHIO

1. UYro Ha3bIBaeTCA CKOPOCTHIO XUMHUECKOHN peakuunu?

2. Kaxkue ¢dakTopsl BIUSIOT Ha CKOPOCTh peakiuu?

3. Kak 3aBUCHT CKOPOCTb XUMUYECKON PEAKIIMH OT KOHIIEHTpaIu?

4.  KaxkoBa posib KaTaau3aTopa B XUMHUYECKOMN peakuuu?

5. Kak Ha3bIBaeTcs peakiys, MpoTeKarollas B IPUCYTCTBUU KaTaiuzaropa?
3aganus A1 NPAKTHYECKOT0 3aHATHSA:

1. Pemute npenokeHHbIE 3a1a49H.

2. IlpaBuibHO OOPMHUTH UX B TETPAJIb IS MPAKTHUECKUX U KOHTPOJIBHBIX padoT.
3. OTBeTuTh Ha BOIPOCHI JIJIs1 KOHTPOJIS.

4. OtuuTaTbhCs O BHINOJIHEHHON pabOTe MPEno1aBaTelto.

3ananue 1

Bapuanrt 1 Bapuant 2

Temmnepatypubiii  kodpdurnment peakmuu|[Ipu 30 rpagycax peakuus nmpoTekaer 3a 3 MUH 45
paBeH 3. Bo ckombko pa3 yBenumuuTCA{C. 3a Kakoe BpeMs OyAeT IMpOTEKaTh 3Ta PEaKIHs
CKOpPOCTh  pEakluu TpU  yBEIMUYEHUH|NIPH TMOBBIIIEHUH Temmepatypbl 1o 50 rpamycos,
temieparypsl Ha 30 rpagycos. €CJI TeMIIEPaTypPHbINA K03 dHIMeHT paBeH 37

Oopa3en pemenus 3aganus Ne 1 (Bapuanr 1)

Temmneparypubiii ko3¢ ¢uIeHT peakiuu paBeH 4. Bo CKOJBKO pa3 yBETHUUTCS CKOPOCTH
peakLuuu Ipy yBEJIMYEHUH TeMIieparypsl Ha 40 rpaxycos.

AJITOPUTM penieHus

HMamno: g =4, DT =400

HaiiTn: UT2/UT1 -9

Pemenue

CornacHO MaTeMaTH4ecKoMy BbIpakeHHIO npaBuia Baut-I'opda (8) B namem npumepe DT =
40°C, noacTaBuB JAaHHBIE 33/1a4U B ypaBHEHHE (8), HOTyUnM:

UTQ/UTl =4 4010 = g3= 256,

T. €. CKOPOCTbh pEaKIMU BO3pacTeT B 256 pas.

OTBeT: CKOPOCTh PEAKIIMM BO3pacTeT B 256 pas.

Oopasen pemenus 3aganus Ne 1 (Bapuanr 2)

IIpu 20 rpagycax peakuusi mporekaeT 3a 5 MuH 40 c. 3a kakoe Bpemsi OyJeT MpOTeKaThb 3Ta
peaxiysl Ipy MOBBILIEHUU TeMiepaTypsl A0 40 rpagycoB, €ciy TeMIepaTypHblid KO3pPUIHUEHT
paBeH 47

AJITOPUTM peLieHust

Hano:
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g=4

T; =200

T2 =400
t;=5MuH 40 C
Haiitn: t, - ?
Pemenue

CornacHo MaTeMaTH4eCKOMY BbIpakeHHIO mpaBmia Bant-I'odda (8) paccuntaem BO CKOJIBKO
pa3 BO3pacTeT CKOPOCTh PeakIUK B CiIydae MOBbILEHUs Temreparypbl oT 200 11 400:

up/ut; =4 2010 =42 =16

Hrak, ckopocTh peakiuu Bo3pacTer B 16 pas.

CKOpOCTh XMMHUYECKOM peakuuu (U) onpenensiercs HU3MEHEHHUEM KOHLEHTpAIMM OIHOIO0 U3
pearupyromux BemecTB UM OJJHOTO M3 MPOAYKTOB PEAKIMU B €AMHUIYY BpeMeHH (popmyna 7).
CKOpOCTh peakuy HaX0IUTCs B 00PaTHOM 3aBUCUMOCTH OT BPEMEHU PEaKLIUu.

Taxum 006pazom, pU MOBBIIEHUH TeMIiepaTypsl 10 400 CKOPOCTh peakiuu Bo3pacTeT B 16 pas,
CJIEIOBATENIbHO, BPEMS PEAKIIMU COKPATUTHCA B 16 pas.

t;=5mua 40 c mumm 5 X 60 + 40 = 340 c.

Tormat,=340c/16=21,25c.

OtBert: t,=21,25c.

3aganue 2

Bapuanrt 1 Bapuant 2

TemmeparypHblii KOOQQHUIMEHT peakiuu paBeH/Ha  CKOJIBKO  TpaaycoB  HAJO0  IOBBICHUTH
2. Ha CKOJBKO TpaaycoB HYKHO YBEIMYHUTHTEMIIEPATypy, UYTOOBI CKOPOCTh  pPEaKIUuu
TEMIIEpaTypy peakiiu, 4YToObl €€ CKOPOCThBO3pOCia B 27 pas. TemmneparypHbIi
YBEJIMYMIIACh B 8 pa3? ko3 duimeHT pasex 3.

Oo6pa3zen pemenus 3aganust Ne 2
TemmnepatypHbiii ko3pduiineHT peakiuu paBeH 4. Ha ckoiabKO rpagycoB HYKHO YBEIUYHUTH
TEMIEPATypPy PeaKinu, YTOObI €€ CKOPOCTh yBeIUYmiIach B 16 pas?

AJITOPUTM pelieHust

Jlano:

g=4

UT2/ ur =16

Haiitu: DT - ?

Pemenue

CoracHO MaTreMaTH4ecKoMy BbIpaxkeHWIo mpaBwia Baut-I'odhda (8) B Hamem npumepe
Urp/Ur; = 16, IOACTaBUB JaHHBIC 337a4H B ypaBHEHHE (8), MOTyduM:
16=4 DT/10

Torma: DT/ 10=2

DT =200

Wrak, Hy>)KHO yBEIHUUTH TEMIepaTypy peakuuu Ha 20o.

OTBeT: HY)XHO YBEJIUYUTH TEMIEPATYPy peakuu Ha 200.

3amanmue 3

BriBecTH KOHCTaHTY paBHOBECHs /ISl JAHHOMW PEaKIIUH:

Bapuanr 1 Bapuant 2
250, + O, = 2504 2NO + 0, =2No,

Oopa3zen pemenus 3aganus Ne 3

BrIBeCTH KOHCTaHTY paBHOBECHS U1l JAHHOW pEaKIUil:
H, +J, 2 2H]

AJITOPUTM peLIeHust

BeIpaxxeHue KOHCTaHTBI PABHOBECHS Ui PEAKLIVK:
aA+bB2cC+dD
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_[CJ-[DY’

" [Al"-[BY

Honst peaxuu: Hy + J, 2 2HI
_ [HJTP

" [H,1-1J,]
Bonpocs! 11t KOHTPOJIA
1. [laiiTe MOHATHE XUMUYECKOTO PAaBHOBECHSI.
2. HazoBure yclOBHS CMELICHUS PABHOBECUSI XUMUYECKON PEAKIIUU.
3. Codopmynmpyere 3aKOH CMEIIEHHsS PaBHOBECHS XHUMHYeCKOW peakuuu (mpuHiun Jle-

[Tarense).
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I[IpakTHyeckas pabora
Tema: OnpeneneHne KOHIEHTPAUN PACTBOPOB.
Heab padorsl: PopMUpoBaHHE YMEHUI U HABBIKOB MPOBEICHUS HEOOXOTUMBIX PACUETOB IS
OTIpeIeTICHUS] Pa3IMYHBIX BHJIOB KOHIICHTPAIIMHM, MAacChl PACTBOPEHHOTO BEIIECTBA W MAaCCHI
pacTBopa.
1. TeopeTuueckoe 060cHOBaHHE
PactBOpbI — 3TO OHOPOAHBIE CUCTEMBI, COCTOSIIIIME U3 PACTBOPUTEIIS], PACTBOPEHHOTO BEILIECTBA
Y TIPOJTYKTOB WX B3aMMOJICHCTBHSI.
my_p,= Mp.B. + mp-js
Jlst onipeienieHrsi COOTHOIICHHSI MEXKTy Mp.B. U Mp-pa BBEIU MOHITHE KOHIIEHTPALIHS.
KonnenTpanus ObIBaeT CIETYOMNUX BUIOB:W
1.1 MaccoBas 10151 paCTBOPEHHOTO BelecTBa (W)

mp.s.

w = MP—=Da *100%

IrJie mp.B - Macca paCTBOPEHHOT'O BEUIECTBA,T

mp-pa — Macca pacTBopa,r

1.2 Monsipuas konteHTpanus (Cm)

OHa nmoka3bIBaeT, CKOJIBKO MOJICH PACTBOPEHHOT'O BEIIECTBA COJIEPIKUTCS B | JIMUTpE pacTBOpa.
m# 1000

Cu= M=V

rJie m — Macca pacCTBOPEHHOTO BEIECTBA, T

M — MonsipHas macca, I/MoJb

V - 00BbeM pacTBOpa, M

1000 — nepeBoHOM KOADPUITHEHT

1.3 HopmanbHnas konneHtpaus (CH)

[Toka3wiBaeT, CKOIBKO T-IKBUBAJIEHTA PACTBOPEHHOTO BEIIECTBA COACPIKUTCS B 1 J1 pacTBOpAa.
m#* 1000

Cu= O#*V

rJie m — Macca pacTBOPEHHOTO BEIECTBA, T

£ AR8

- DKBUBAJICHTHAs Macca pacTBOPEHHOro BemecTsa, A1k

V — 00BeM pacTBOpa, M

1000 — nepeBogHOM KOADPHUITHEHT

M
D kuCIoTE = HUC10amonos eodopoda
M
DocHoBanms= 4Uc0ep. OH
M

Dcoy = SMMAPHAA CMeNeHb OKUCAeHUA Memania

2. [Tpumepsl pelieHus 3agad
3agaua 1.
CKOJIBKO TpaMMOB XJIOpHAA Kajusi TpeOyeTcs Iuisi MpUroTOBJICHHs pacTBopa maccoit 600 T ¢
MaccoBoii goneit 20% KCI?
Pemenue.
mp.s. imp—pa 20 %600

w=MP—Dpa*100%; mp.e= 100 = 100 =j70r

3anava 2.

B 500 r Bomer pactBopmim 20r cymbdara kamus. Omnpemenute MaccoByro noimo K,SO4 B
pacTBope.

Pemenue.
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Brrancnsem maccy pactBopa cyabdara Kajusl.
mp-pa = mp-pa + mp-p-ys1 = 20r +500r = 520r

; Mp.8&. 202
w Mp—pa x100% = 2202 *100% =4 %
3agaua 3.

K 200Mm1 40% pactBopa NaOH (1. 1,44r/vur) npumwmm 150T Boasl. Onipenenute MacCOBYIO JOITIO

COJIU B TIOJTyYEHHOM PacTBOPE.

Pemenue.

1. Onpenensiem maccy 200Mi1 HCXOIHOTO pacTBOpa

m = V*r=200mn * 1,44r/m1 =288r

2 Haxogum maccy NaOH, conepxanryrocst B 40% pacTtBope.
imp—pa_40%288

mp.B.= 100 100 =115r

3. Haxoaum mMaccy pactBopa mociie J00aBJICHUS BOJIBI.

mp-pa’=288r+15r=438r

4. OnpenensieM MaccoByto o0 NaOH B monmyueHHOM pacTBope.

mp.s. 5
w = Mp—pa x100% = 438 *100%= 26,3%
3amaua 4

K 15% pactBopy HNO;maccoit 200r mpwmiu 300r 10% pactBopa 5TOM € KHUCIOTHI.
Omnpenenute MacCOBYIO JIOJIFO ATOW KUCTIOTHI B MMOJTYYEHHOM PAacTBOPE.
Pemenue.
1. Haxomaum o6mryro Maccy pactBopa.
mp-pa= mp-pa'+mp-pa’=200r+300r=500r
2. Haxonum mp.B. [1Jid KaXJI0TO pacTBOpa
imp—pa 200%10

mps'= 100 = 100 =30p
imp—pa 300%10
mp.2= 100 = 100 =30p

3.Haxoaum o011yt Maccy pacTBOPEHHOTO BEIECTBA.
mp.B.= mp.B.'+mp.B.>=30r+30r=60r
4. OnpenensieM MacCOBYIO J10JTIO

mp.s. 60
w = Mp—pa *100% = 200 *100%=12%
3agaua 5

CKoJpKO TpaMMOB HUTpaTa HaTpus notpedyercs Ay npurorosiaeHus 200mi 0,2M pactopa?
Pemenue.

m# 1000 CuxM*V  0,2¢85%200
Cm= M=V .= 1000 = 1000 =3.4r
3anava 6
Onpenenure MOJISPHOCTh U HOPMAIIBHOCTh CEPHOM KUCIOTHI B 450 M1 koTopoit coaepxutcs 10r
H,S0..
Pemenue.

MonsipHast KOHUEHTPALUS
m#* 1000 101000
Cm= M*V — 98%450 0 0om
M(H;SO04)=1%2+32+16*4=98r/momb
HopMmainbHast KOHLIEHTpauust
m#1000 101000

Cu= O*V = 49#450 o5y
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M 98
A(H,S04)= 2 = 2 =49r-5kB/MOIB

3. Bonpocsl 1151 CAMOKOHTPOJIA

1.YUto Takoe pacTBOp U U3 KaKUX KOMIIOHEHTOB OH COCTOUT?

2.Kak onpeznenuTts Maccy pacTBOpa , 3Hast €ro IIOTHOCTh U 00beM ?

3.Kakue cyuiecTBytoT crioco0bl BbIpaXXEHHsI KOHLIEHTpalUK pacTBopa?

4.Kak omnpenenuTb MacCOBYIO JOJII0O PACTBOPEHHOIO BEIIECTBA M B KaKUX EIUHULAX OHA
BbIpa)kaeTcst?

5.Kakoil pacTBop Ha3bIBA€TCSI MOJIAPHBIM ?

6.Kak BbIUNCINTD SKBUBAJIEHTHYIO MacCy KUCJIOThI ,0CHOBAHUS U COJIH ?

4. BapuaHThl 3aJJaHUIl K IPaAKTU4YeCKoil padoTe.

Bapumanr 1.
1.CKonpKO TpaMMOB XJIOpUIA HATpuUsl TpeOyeTcs Ui MPHUTOTOBIEHHU pacTBopa Maccoi 300r ¢
maccoBoi goner NaCl 10% ?
2.CkonbKO rpaMMoB KapOoHarta kanus cogepxkutcs B 0,2M pactBope oobemom 250mi?
3. Ompexnenure MOJSIPHOCTH W HOPMaJbHOCTH (ochopHOit kucioTh, B 360 M KOTOpOH
conepxutcs 9,8r ?
4. Ckonpko MWIIWIHTpoB pactBopa H,SO4 (mn.l,2r/mm) ¢ w;=30% Hamo B3sTh, UYTOIOBI
npUroToBUTH pacTBop (1. 1,04r/Mi) o6bemom 500 mit ¢ Wo,=10% ?
5. Kakoit o6bem raza obpasyercst npu B3aumoeiictsuu 250r 30% pacTBopa cepHOM KUCIOTHI €
IIAHKOM ?

Bapuant 2
1.CxonpKo TpaMMOB xJyiopuaa Oapust TpeOyeTcs A MpUroTOBIEHHUS pacTBopa Maccoi S00r c
maccosoi goner BaCl, 10% ?
2. CkoibpKO TpaMMOB KapOoHata HaTpus cogepxurcs B 0,5M pactBope o6bemom 250mn?
3. . Omnpenenure MOJSPHOCTh U HOPMAJIBHOCTH COJITHOM KHCJIOTBI, B 260 M KOTOpOit
coaepxutcs 19,81 ?
4. . Ckonbko MmummuTpoB pactBopa HyCOs (mn.1,2r/mm) ¢ wW;=60% Hano B3sATh, UYTOJOBI
IpUroToBUTH pacTBop (1. 1,04r/Mi) o6bemom 800 mit ¢ Wo,=10% ?
5. . Kakoii 00bem raza obpasyercs npu B3aumozerictsu S500r 70% pactBopa cepHOI KHCIOTHI €
MaraueM ?

Bapuant 3
1.0npenenute MOJISIPHYIO U HOPMAJIbHYIO KOHLEHTPALMIO PAacTBOpa , B 3-X JIMTpAax KOTOPOIO
coaepxkutcsa 40r KNO; ?
2. B 160r Boas! pactBopmiiu 40r conu.KakoBa MaccoBast 107151 COIM B JaHHOM pacTBope ?
3. OnpeaenurTe HOPMaIbHYIO KOHIEHTPALUMIO THUAPOKCUIA HATpUA , B 2-X JIUTpPax KOTOPOro
conepxutcs 20r NaOH ?
4. K pactBopy cosisiHo# kuciaotel Maccoi 400r ¢ maccoBoii poneit 10% noGaBuimu pacTBop 3Ton
e kucimoTel Maccoi 600r ¢ maccoBoii nonerd HC1 20%. Onpenenwure
MacCOBYIO JIOJIFO COJISIHOM KUCIJIOTHI B TOJyYEHHOM PacTBOpeE.
5. Kakoit 00bem raza obpasyertcs npu Bzaumoaerictsuu 40mi 2M pactBopa HCI ¢ xenezom ?

Bapuant - 4
1. B 100r Boasr pactBopmim 150r caxapa. Beramciaure maccoByro gomto (B % ) caxapa B
pacTBope.
2.Heo6xomumo mnpuroroButh 2 1 0,1M BomHoro pactBopa CuSO4.Kakas macca mMemHoro
Kymnopoca JUis 3TOro noTpedyercs.
3. Omnpenennute MOJSIPHYIO KOHIIEHTPAIIMIO PAaCTBOpPA, B4-X JUTPAX KOTOPOTO COAEPKHUTCS S4r
Na2CO3.
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4. K 20% pacrBopy HBr maccoii 200r npunumm 800r 35% pactBopa 3TOH K€ KHCIOTHI.
Omnpenenute MacCOBYIO JIOJIFO KMCIOTHI B IAHHOM PacTBOpE.

5. Beruucnure kakoi o0beM Boaopoaa (H.y.) Beiensercs npu BzaumopeiictBuu 300 ma 10%
coJisiHOM kucnoTsl (1. 1,04 r/mMi1) ¢ MarHueM.

Bapmuanr -5
1. TpeGyercss mnpuroToBUTH pacTBOp Maccoi 320r ¢ MaccoBOM Jojiel XJopuaa Kanus
3%.Paccumnraiite maccy KCl m maccy BoOawsl , KOTOpble HEOOXOIWMBI I TMPUTOTOBJICHUS
pacTBopa.
2. Onpenenute HOPMAIBHYIO KOHIIEHTPAITUIO pacTBopa , B 1 jauTpe KoTOporo coaepxutcs SOr
CuSO,.
3. Onpenenure MOJSPHYIO KOHIIEHTPAIMIO pacTBOpa , OJYyYEHHOTO MPHU PACTBOPEHUM HUTpaTa
HaTpus Maccoi 12r B Boxe maccoit 400r,ecinu MIOTHOCTH IMOJIyYEHHOTO pacTBopa paBHa 1,12
I/MIL
4. K 50% pactBopy KCl maccoit 200r npununu 800r 10% pactBopa 3T0ii e conu. Onpenenute
MacCOBYIO JIOJIIO COJIM B IAHHOM PacTBOPE.
5. Beluucnurte kakoil o0beM Boabl motpedyercs ans pasbamienus 200ma 96% sTtuioBoro
crupTa (11.0,8r/mit), 9To0s1 moayunts 10% pacTtBop.

Bapuanrt - 6
1.Hutpat xanus maccoit 30 r pactBopmwin B Boje oo0beMoM 200 M1, MIOTHOCTH BOABI 1r/mi .
Paccunraiite MaccoByro COJIM B pacTBOpE.
2. Heobxomumo mnpuroroButs 2 1 0,1M Bomnoro pactBopa CuSO4.Kakas macca memnHoro
KyIopoca Jyist 3TOro noTpedyercs.
3. Onpenennure MOJSPHYIO KOHLIEHTPALMIO pacTBOpa, B4-X JIMTpax KOTOPOro copepxurcs 60r
FGC13
4. . Cxonpko MuuTWIMTpoB pactBopa H,SO; (mn.1,2r/mi) ¢ W;=70% Hago B35ATh, YTOJIOBI
IpUrOTOBUTH pacTBOp (11 1,04r/Mi) o6beMom 800 mit ¢ W,=20% ?
5. . Beruucaute kakoit o0beM Bogopoaa (H.y.) Beiaensiercs npu B3aumozeicteuu 100 mi 40%
COJITHOU KUCJIOTHI (111, 1,04 1/MI1) ¢ Marauem.
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[pakTHyeckas pabora
I'maposu3 couteit

O6opyaoBaHue:
1. Jlnst XxapakTEepUCTHKH CpeIbl BOJAHOTO PAacTBOpa HCIOJIB3YIOT BOJAOPOAHBIN MOKa3aTelb
pH.

Ilax sEimonmenIIT sadamma 21 HCHOABSYIITE CASAYIOUIIE CHPABOTIHEIS AaHHDIE

KommemTpamms (Momapsas. o
PAcTROPEHHOro BemecTRa ( 5

) MOKA3EIBAST OTHOINCHHE KOAMUSCTBA

PE (e ope
KOMIICHTPAIIIO HOMOB BOIO
KHCTOTHOCTH Cpexst

we)  —  moaopo, enn: meanunnn Opaw  orpancact

Korop: It
C M MCIIOAB3VETCA DA XAPAKTCPHCTHKI

ikana pH BOoAHbLIX pacTBopos
BNEeKTPOoONMToOEs

LLLLLLLLLLLLLL W oMHEN e oM

(nmat. pondus Hydrogenii - «Bec Bogopoaa);
MIPOU3ZHOCUTCS «III-AIID.

pH = —Ig [H']

1. Omnbit 1. Onpenenenue pH cpeabl 1/ pacTBOpPOB

Onpexnenure pH pacTBOPOB U 3aMOTHUTE TAOIHUILY.

No dopmyna 3nauenue | Kakum Hamvune | 'mpponus | YpaBHeHHe
coJiu pH OCHOBaHMEM H| THPOJIK3A | MO peakuuu
KakKou KaTUOHY
KHUCJIOTOMU 581071
oOpa3oBaHa AHUOHY
COJIb
1. H,O
1. H,S04
1. NaOH
1. NaCl
1. N32C03
1. AlCl4
1. ZHSO4
1. Na2$O3

Cuapoan3 xapakTepen s cjaedylomux Katuonos: NH, ; Zn?"; Cu?"; Fe?"; Fe¥'; Cr';
A" (conu Marsust ruIpOIN3YIOTCA HE3HAUMTENBHO, COJIU cepedpa He THAPOIU3YIOTCS)

Cuapoan3s xapakrepen aas caeayiomux anuonos:CH;COO ~; S*; F-; SOs%; SiO3%; CO3™;

PO43'

1. YpaBHeHus peaknuii TMIPOJIN3a CoJleil

B3anmMoaelicTBue coJieii ¢ BOA0H HA3LIBAIOT HOHHBLIM THAPOJIHM30M.

a) O0paTuMblil THAPOJIN3
NH4CI + H,O

Zl’lC12 + HQO

0) HeoOpaTumblii ruaposns
Al,S; + H,O

B) CoBMeCTHBII rHAPOJIN3
NaZS + AlBI’3 + HZO

Na2803 + CI‘z(SO4)3 + HzO

1. OnpIT 2. CoBMECTHBIN T'HIPOJIN3

[TomectuTe B mpoOUpPKYy 2 MJI pacTBOpa XJOpUIA ATIOMHHHS, 3aTeM JO00aBISUTE MO KaIlIsiMm
pacTtBop KapOoHaTa HATpHs. 3aMUIIUTE HAOTIOACHHS, COCTABHTE YPABHEHUE PEAKITHH.
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3apanus

1. Jns BemiecTB, NPUBEIEHHBIX B IIEPEYHE, OMNPENEIUTE XapakTep Cpelbl HMX BOJHBIX
pPacTBOPOB, UMEIOIIUX OJIMHAKOBYIO KOHIICHTPAIUIO (MOJIB/I).
1) benon

2) XJOpYyKCyCHasi KUCIIOTa
3) TUIPOKCH]T KaTUs
4) ¢pTopun HaTpus

l l l 3anumMTe HOMepa BEIIECTB B NOpsIKe YObIBaHWS 3HaueHus pH wux
'‘BOJTHBIX PacTBOPOB.

1. Jlns BemiecTB, NpUBEACHHBIX B IIEPEUHE, OTPEICITUTE XapaKTep CPeIbl UX BOIHBIX
pPacTBOPOB, UMEIOIINX OJMHAKOBYIO KOHIIEHTPALIUIO (MOJIB/T).

1) mepokcu Bogopoaa

2) HUTpAT ATFOMUHUS

3) TUAPOKCHT HATPUS

4) dopmuar kanus

B

3anuiuTe HoMepa BEeIECTB B MOPSAAKe BO3PACTAHMSA 3HadeHUs: pH UX BOIHBIX
pacTBOpOB.

3. Jlns BewecTB, NpUBEAEHHBIX B IEPEUHE, ONPEAEIUTE XapaKTep Cpeibl UX BOJHBIX
PacTBOPOB, UMEIOIIUX OAMHAKOBYIO KOHLEHTPALIKIO (MOJIB/T).

1) xnopat xanus

2) a30THas KUCIIO0Ta

3) cynbhun HaTpus

4) cepHas KUCJIOTa

3anuiuTe HoMepa BEeIECTB B OPSAAKe BO3paACTAHMSA 3HadeHUs1 pH uX BOHBIX

HEEE

1.  Jlnd BeuiecTB, MPUBEAEHHBIX B MIEPEUHE, OMPEIETUTE XapaKTep Cpebl UX BOIHBIX
PacTBOPOB, HMEIOIIUX OJMHAKOBYIO KOHIIEHTPAIIHIO (MOJIB/T).

1) aieTon

2) yKCyCHasl KUCIIOTa

3) ruIpoKCHU HATPUS

4) xapOoHaT Kaus

[ [ [ [ 3amumMTe HOMEpa BEUICCTB B MOPSIIKe YObIBaHus 3HadeHus pH wux
'BOJIHBIX PACTBOPOB.

1.  Jlng BemiecTB, MPUBEACHHBIX B MIEPEUHE, OMPEICTUTE XapaKTep Cpebl UX BOIHBIX
PacTBOPOB, HMEIOIIUX OJMHAKOBYIO KOHIICHTPAIIHIO (MOJIB/TI).

1) TUTIOXJIOPUT KaHst

2) o1 aMMOHUS

3) Hoaua 1e3ust

4) 1010BO10POT

[ [ [ [ 3amummTe HOMEpa BEIICCTB B_MOPSIAKE YObIBaHMs 3HaueHuss pH wux
'BOJIHBIX PACTBOPOB.
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IIpakTnyeckas padora
Penrenne 3xcnepuMeHTAIBHBIX 32/1a4 10 TeMe «MeTalabl 1 HeMeTaALIbD).
Henp padoTbl: C MOMOIIBIO BBIIAHHBIX PEAKTUBOB PEIIUTH IKCIEPUMEHTAIbHBIE 33]a4M, Ha
MPaKTUKE 3aKpenuTh 3HAHUS O KAayeCTBEHHBIX peaKIMsIX Ha KaTHOHbI M aHHOHBI,
COBEPUICHCTBOBATh YMEHHS COCTaBIISATh YPaBHEHHUS XUMHUYECKHX PEAKLHMH B MOJEKYJISIPHOM U
MOHHOM BHUJIE.
O0opynoBanme: MITaTHB ¢ MPOOUPKAMH, CIUPTOBKA, CTaJIbHAsI IPOBOJIOKA.
PeakTuBbl: KpucTaulMueckuid HUTpat Oapus, cyiabdpar meau(ll), xmopua kanbuus, kapOoHAT
MarHusi; pactBopbl cyibdara sxene3a(ll), ruapoxcuma Harpus, HuUTpata Oapusi, cyibdara
meau(Il), consnoit u cepuoil kucnot, xaopuaa skenesa(lll); meramnyeckuit TUHK U Keye30;
BOJA.

Xoxa pa0doTsI.
I IToBTOpHMTE MpaBMJIa TeXHUKH 0€30NMACHOCTH NPH NPOBEJCHHH NMPAKTHYECKHX PadoT;
PaGoT cO CTeKJISIHHOM NMOCY/10ii; KHCJIOTAMH U HarpeBaTeJIbHLIMH NPUOOPAMH.

II BoinoJsiHuTe Cieayromue onbIThl:
1. OnpenesieHne BbIAAHHBIX BEeIECTB.

B Tpex mpoHyMepoBaHHBIX NpoOUpKax JaHbl TBEpAbIC BELIECTBA: a) HUTpAT Oapus, 0) cyiabdar
meau(Il), B) xnopun xanbuus. Onpeaenute, B Kakol NpoOUpKe HAXOIUTCS KaxKaasi U3 Cojei, 1o
OKpacKe IulaMeHHu. [l 3TOro pacTBOpUTE BBbIJAHHBIE BEIECTBA B BOJE. 3aTeM, XOPOLIO
IPOKAJIUB CTAJIbHYIO IIPOBOJIOKY, OIIYCTUTE €€ B paCTBOP COJIM M IIOMECTHUTE B IJIaMsi CHUPTOBKHU.
UYro HaOmonaere?

2. [loaTBeEp:KIEeHNE KA4eCTBEHHOI'0 COCTABA BelllecTBAa.

Boigana mnpoOupka ¢ pactBopoMm cyibdarta kenesa(ll). OmnbiTHbIM @ myTeM mNoATBEpAUTE
Ka4eCTBEHHBIH COCTaB BbIIaHHOHN conu. YTo Habmonaete?
3. Ilosry4yeHue onpeneleHHbIX BelleCTB.

Brinans! cnegyromue Bemectsa: a) pactBop cyibdara menu(ll), 6) kpuctammmyeckuii kapOoHAT
MarHusi, B) pacTBOp TMAPOKCHJA HATpPUs, I') JKeJe30, 1) PacTBOP COJSTHOM KHUCIOTHI, €) pacTBOp
xstopuja xxenesa(lll). Mcnonb3ys 3HaHNWS XMMHUUECKUX CBOMCTB BELLECTB, MOTYUYHUTE:

a) oxcuy xeneza(Ill);

0) OKCHJI MarHus;

B) MEIb;

T) XJIOPU] MarHus.

Yro HabIrOAaeTE MPH MOJIYISHUN KaXKIOTO BeliecTBa?

4. OcyuiecTBUTE CXeMy MpeBpaleHn i

Zn —» 7ZnCl, —» Zn (OH), — ZnSO,

Yro Habm0AaeTe NPH OCYLIECTBICHUN CXEMbl IIPEBPALICHUN?

III Pe3yabraTrhl ONBITOB, Ha0/IIJeHHS, YPABHEHHS BbINOJHEHHbIX peaknuid B
MOJICKYJISIPHOM M HOHHOM BH/IaX 3aHECHUTe B Ta0/uIy.

Homep u HaszBanue YpaBHeHHs peakuui Hao0ronenns
OIbITA

IV Ilocse npoaesanHoi padoTsl cesnaiiTe BHIBO/.
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IIpakTyeckas padora
Tema: XuMHA ¥ )KH3HD
HccaenoBanne nuieBbIX 100aBOK
Hean: onpenenuTs HA3HAYCHHWE W CTEMEHb OMACHOCTH JIJISi OpraHW3Ma IMHIIEBHIX JT00aBOK,
BXOJISIIINX B COCTAB yHOTPEOIAEMBIX BaMH MPOYKTOB MUTAHUS
Xon palboTsl:
1. Ilpouture >TUKETKU 15 MUIEBBIX YMAaKOBOK. BriOepure He Oomblle TpexX BUAOB OJHOTO
THUIIA, HATPUMEDP TPU YIAKOBKH KPYII UM TPH IMAKETHUKA CyTIa.
2. U3 uncna UHrpeIueHTOB, IEPEYUCIICHHBIX Ha yIIakoBKe, BeiOepuTe 10 106aBOK, KOTOpPHIE HE
COJIEPKATCS B THUIIE OT MPUPOJIBI.
3. 3anmonHuUTE TAOIUILY

Uccnenyemsiii JobGaBka  (ua3Banue | Llenb mo6aBku Hpyras uHpopmauus
IIPOAYKT WJIH KOJT) 0 100aBKe

3ak/0unTeIbHbIE BONPOCHI

1. . Ucnonp3yitTe Tabmuity 1 mist u3ydeHus nUIieBbix 100aBok. OTBEThTE HA BONIPOC: KaKUE U3
N00aBOK CJIETyeT BKIIFOUUTH B COCTAB JAHHOTO BUJA MPOAYKTOB? OOBICHUTE - TTOUEMY.

2. Bo3MOXXHO 71 MpUOOpECTH TOT K€ CaMbli MUIIEBON MpoayKT 0e3 mobaBok? Ecmu na, To
rae? Ectb nu pa3zuuna B uene? Ecnu ga, To Kakoii npoaykt 6osiee 1opor?

3. EcTb 11 anibTepHaTHBBI J00OABKaM, IIPEIOTBPAIIAOITUM TOPYY MPOAYKTOB?

IIpakTnueckas paéora
AHaJIU3 MOJIOKA
Heab: onpenenuts coaepkaHue OEIKOB, KUPOB U YIIIEBOJAOB B BbIIAHHOM OOpasle LEIbHOTO
MOJIOKA M PACCYUTATh €r0 YHEPreTUYECKHUM MOTEHIIUAI

3ateM Bbl CPAaBHUTE CBOM PE3YJIbTATHI C OMYOJINKOBAHHBIMH JTAHHBIMU.
AHanu3 MOJI0Ka IMPOBOJUTCS B JBa dTana. Ha mepBoM HCMONb3yeTcs METOJA, OCHOBAaHHBIM Ha
MaJIo pacTBOPUMOCTH KHPOB B BOJE U OTJEICHUU UX OT JIPYTHMX COCTaBHBIX YacTed MOJIOKA.
3areM BBl OTIENHTE OCJIOK OT OOE3KUPEHHOTO MOJIOKA OCAKIACHHEM W (PHIbTPOBaHUEM
MOJTY4Y€HHOM CYCTIEH3HH.

Ha BtrOpoMm »3Tame ompezaensercss KOJIMYECTBO BOABI B MOJIOKE IyTEM yHapUBaHUS U
B3BEIIMBAHUS ocTaTka. KommdecTBO yriieBoAOB HaiieTe MO pa3HOCTH, MCXOHAS M3 TOrO, 4YTO
KpOME HUX B MOJIOKE €CTh BOJIa, OEJIOK U KUPBHI.

[Mopsimox paboTel. [leHb mepBhIit
Yacmo 1. Dxcmpazuposanue u onpeoenerue HCUupHoCcmu MoaroKa

1. B3BecbTe cTakan eMKocTbio S0 Mi1. 3anuuiuTe Bec.

2. Hanelite B 3TOT cTakaH 15 M mostoka. B3BecbTe cTakaH ¢ MOJIOKOM. 3aMMILINATE BEC.

3. Ucnonb3ys nmoyyeHHbIe JaHHbIE, HAAUTE MAacCy UCCIEAYEMOIro MOJIOKa.

4. TlepeneiiTe MOJIOKO B OOJBIIYI0 NMPOOMPKY W A00aBbTe B Hero 10 My HEMOJAPHOTO
pactBoputens (tuma 1,1,2-tpuxmnop-1,1,2-rpudropstana (TTD), nwmkmo-1 rekcana wuiH
nuxyopmetana). [moTHO 3akpoiiTe mpoOUpKy MPOOKOA.

5. CunbHo B30O0IITaliTE IPOOUPKY.

6. [Momoxaute 1 MmuH. BunHo oO6pa3oBanue nByx >kunakux ¢as. [TockonbKy Kup — HENoJsipHOe
BEILIECTBO, OH CTPEMUTCS IEPEUTH B HEMOJSPHBIM CI0W. BUIHBI M B 3TOM CllO€ KalleabKU
xkupa? . Jlnuanoit (He menee 10 ¢cM) MUMETKON OCTOPOXKHO yIaluTe BEPXHUM CIOW MOJIOKa U3
MPOOUPKH U TEepeHecuTe ero B crakad Ha 50 mi. BaxHo ynanuTh Oeblii MOJIOYHBIN CIION Kak
MO>XHO IIOJIHO, HE 3aTPOHYB OPraHUYECKOro ciosg. OKOHYaHHUE 3TOM CTaJuM MPOBOAUTE OYEHBb
OCTOPOXKHO.
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Eme pa3 B3BechTe CTakaH M 00€3KMpEHHOE MOJIOKO. 3amumurte Bec. Mcmomb3ys Bce
MOJIyYCHHBIE JaHHbIE, PACCUUTANTE MacCcy 00€3)KUPEHHOT0 MOJIOKA B CTAaKaHe.
Paccunraiite Maccy MOJIOYHBIX JXKUPOB B OpraHM4ecKoM cioe. Paccumraiite NpOLEHTHOE
COJIEp’KaHUe )KUpa B UICXOAHOM MOJIOKE:

Macca xupa

* 100% » IIpoueHT KUPHOCTH MOJIOKA

Macca Monoka
Yacmo 2. Yoanenue monounozo 6enka
1. B crakan ¢ 00e3kupeHHBIM MOJIOKOM A00aBbTe 30 Kameslb KOHLEHTPUPOBAHHON YKCYCHOU
KucnoTel  (Ocmopoowcno! Tlapvl  KonyenmpuposanHol YKCYCHOU *10mbl Helb3sl B0blXAMb.
Cneoume, umobvl oma He nonana Ha Kooxcy.) B30onraiiTe M OcTaBbTe CTOATH HAa 5 MUH.
O6pa3yeTtcs ocanok. Kuciora ocaxxaaer 6€10k MOJIOKa, MPUBOIS K 00pPa30BaHUIO CTYCTKA.

2. B3BechTe UMCTBHIN KpYyXOK (QuiIbTpoBaibHONW OyMaru. 3amnummre Bec. IlocTaBbTe BOPOHKY C
KOPOTKMM KOHIIOM Ha KOJIbLIO, 3aKpPEIUIEHHOE HaJ 4YHUCThIM cTakaHoM Ha 150 mu. CepHure
(GWIBTP U BCTaBbTE €TI0 B BOPOHKY.

3. Bruteiite oOpaboTtanHoe 1o 1. 1 (ckoarynupoBaHHOE) MoJioko Ha ¢uibTp. Haneiite B mycToit
CTakaH 2 MJI BOJbI U LINAaTeJeM Kak MOKHO OoJiee MOJHO YAAJIUTE NPHIUIIIEE K CTEHKaM
BeulecTBo. Ilepenecure Bce yacTuibl Ha (GUILTP, HOBTOPUTE ONEPALIMIO OYMCTKH CTaKaHa eIlle
pas.

4. ®unbTpoBaHue OyAeT UATH MelleHHO. HanumuTte cBoe UMs Ha mrTaTtuBe. Yepe3 HEeCKOJIbKO
4acoB IPEIoaBaTesib CHUMET (PUIbTP C OEIKOM C BOPOHKHM M OCTaBUT COXHYTh Ha BO3[yXe€.
OubTpat Takke OyJeT cOXpaHeH JUIsl albHEUIINX SKCIIEPUMEHTOB.

Iopsinok pabotsl. Jlens BTOpOi

Yacms 3. Onpedenenue Monouno2o 6eika, y2ne80008 u co0epHCAHUs 600bl

VYuyamuecs, paboTaroliye 3a 0JJHUM J1a0OPaTOPHBIM CTOJIOM, pa3zenstorcs Ha ! rpymnmnsl. [lepsas
rpynna 3aiiMercs omnpejesieHueM IpoleHTa Oelka B MOJIOKE, BTOpas H3YYHUT COJIEep)KaHue
yIJ1€BOAOB U BOAbL. Ilepeas epynna. Onpedenenue codepicanust 6enxa

1. B3BechTe nosydeHHBIN BUepa Cyxoi 0emok BMecTe ¢ GriIbTpoM. 3anuiiuTe o0y Maccy.

2. Paccumraiite maccy Oernka.

3. Ompenenute TPOLEHTHOE CoOACp)KaHUWE Oelka B MOJIOKE. J[Js TPOBEPKH TMOITHOTHI
ocax/IeHUs U (GUIbTPOBAHM O€JIKa BBIMOJIHUTE CIIEAYIONIYIO ONEepaltIo.

4. Tlponymepyiite 4erblpe npoOupku. B mpoOupku 1 m 2 Hameiite mo 1 M ¢unbrpara,
NOJYYEeHHOT0 HakaHyHe. B npoOupku 3 1 4 HackImbTe MO IIEMNOTKE CYXOro MOJIOYHOTO Oernka.

5. B ipobupku 1 1 3 0CTOpOKHO, TIO CTEHKE MPOOUPKH, 100aBhTE 1O 2 MJI peakTuBa Mouuiia
U 3areM 1o 15 Kkamenb KOHUEHTPUPOBAHHOM  cepHOM  KUCHOTBL.  (Ocmopooicho!
Konyenmpuposannas cepnas xucioma xpaiine CUlbHO pazvbeoaem KOHiCY, 00excOy, KHUSU U
opyaue npeomemol. He pasbpuwizeusaiime ee! Ecau cepnas xucioma nonana na Kodxcy, npomotime
9MOM YYACMOK KOMCU B00ONPOBOOHOU 60001.) B dem pasnuna mexay npooupkamu 1 u 3?
Peaktus Momnumia npu HalIW4YUH YTJIEBOJOB U KOHIIEHTPHUPOBAHHOW KHUCIOTHI JAa€T KPACHYIO
OKpacky Ha JiHe poOupkH. B kakoii mpobupke comeprkaHue yriaeBo 0B BhIIIe?

6. B mpobupku 2 u 4 nobaBpTe Mo 5 Mi OMypeToBOro peaktuBa. Ecnmu 1BeT pacTBopa
U3MEHSETCS OT KpacHOro K KpacHOBAaTO-CUHEMY, TO B IpoOupke ectb Oenok. Eciam npu
KOMHATHOW TemIepaType H3MEHEHHUs OKpacKu He HaOmogaeTcs, HarpeidTe NpoOUpKH Ha
BOJISIHOM OaHe, cienaHHoM u3 ctakaHa Ha 250 mu1, B KoTopblil HamuTo 150 mi Boabl. Boxy HyxHO
HarpeTh MOYTH 0 KUMEeHUs, 6e3 OypHOro BblIEICHHs My3bIpbKoB. B kakoil mpoOupke Oemnok?
Bmopas epynna. Onpeodenenue y2ne60006 MoL0Ka U NPOYeHma 00bl

1. Onmpenenute M 3anuumMTe OOLIYI0 MAacCy 4YallKd Ui yNapUBaHWUA M MAJOYKH JUIS
nepeMelInBaHusl.

2. Haneiite B yaliky AJis ynmapuBaHusi 5 MJI MOJIOKA.

3. B3BechTe BMecCTe HalKy JUIsl yHApHUBAaHUS, MOJOKO M MEIIAJKy. 3alHUIIUTE CyMMapHYIO
Maccy.

4. PaccumraiiTe MacCy MOJIOKa B YallIKe /Ul yIapuBaHUS.
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5. IlocTaBbTe HalIKy Ha CTaKaH, HAIOJIOBUHY HAloJHEHHBIN BoJol. He 3a0y1pTe Mon0KuTh B
CTakaH "Kunenku".

6. IlocraBpTe cTakaH ¢ 4YalIKOW HA IPOBOJIOYHYIO CETKY, IOJOXEHHYIO Ha KOJbIIO,
3aKperjieHHoe Ha IutatuBe. Hauynute HarpeB BOABI M MEAJIEHHOE YIMapH-BaHUE >KUIKOCTH.
CTexiIsIHHOM Manoykoi caBuraiTe oOpas3yronlylocs Ha MOBEPXHOCTH "MEHKY" K IEHTpPY YalllKH,
HO He yjansaite ee. He naBaiiTe MOJIOKY KHIIETh, TOCTOSIHHO €T0 MEPEMEIINBANTE.

7. Ilo Mepe ynapuBaHHs MOJIOKO cTaHeT Bsi3kMM. Korzma BuauMble M3MEHEHUS BSA3KOCTU
MPEKpaTATCsS, OCTAHOBUTE HarpeBaHue. JlaliTe MOJOKY OCTBITh. ¥YIaJuTe C BHEIIHEH CTOPOHBI
YaIlIKK KaleJIbKA CKOHACHCUPOBABILEHCS KUIKOCTH.

8. B3BecbTe 4YalIKy € OCTATKOM IIOCJE YIApUBAHMUS BMECTE CO CTEKJISHHOM MaJIOYKOMH,
KOTOPOM BbI IEPEMEIINBAIIN MOJIOKO. 3alIUILIUTE BEC.

9. PaccuuTaiite Maccy TBEPABIX BEIIECTB MOJIOKA, OCTABIIMXCS MTOCIIE YIIAPUBAHUS MOJIOKA B
Yalke.

10. PaccunTaiiTe KOIMYECTBO BBITAPUBIIEHCS BOJBI.

11. PaccunTaiiTe NpoLIeHTHOE COAECPKAHUE BOABI B MOJIOKE.

OO0benuHuTE pe3ybTaThl, MOJIYYEHHbIE MIEPBOM M BTOpOM rpymnmnoil. PaccuuTaiite mporeHTHOe
CoJIep’KaHue yIJIEBOIOB B MOJIOKE. Macca LeNbHOI0 MOJIOKA CKJIabIBAETCS U3 YEThIpEX 4acTel:
Macchl BOJbI, MacChl YIJI€BOJOB, MAcChl >KUPOB M Macchl OenkoB. (MuHepanbHBIX coOJiel B
MOJIOKE BCEro OK0J0 1 %, 1 MX MOKHO HE YUUTHIBATh.)

Bonpocsl

KommoneHT nenpHOro | YcpeaHeHHbld COCTaB CBEXero | Bamm nanHbie
JKMPHOT'O MOJIOKA MOJIOKa

Kup

VYrieson

benok

Bonma

2. Ecnu cnoxutk Bce cpeanue "BeauunHbl" B TabMUIE MO M. 1, TO BRISICHUTCS, YTO CyMMa He
paBHa 100%. ITomymaiite - nmouyemy? (bbuto ObI HETOCTATOUYHBIM CKa3aTh, YTO JEJIO MPOCTO B
HETOYHOCTH HKCIIEPUMEHTA. )

3. Tenepp cioXuTE BallM 3KCIEPUMEHTAIbHbIE pe3ynapTaThl. OHM no/kHBI 1aTh 100%.
[Touemy?

4. Korga Bbl OblTM MaJieHbKHE, TO, HABEPHOE, C yJIUBJIEHUEM OOHApyXMBAJH, YTO €CIH B
MOJIOKO TIOJIOKHTh UYTO-HHUOYIh KHCJOo€ (Hampumep, JOJIbKY ameilbChHa), TO OHO
"cBepThiBaeTcs". B ueM TyT meno U U3 4ero cocTouT cryctok? (Ilodckaska: B anenbCHHOBOM
COKE MHOTI'0 JIUIMOHHOM KHCIIOTHI ¥ BUTaMHHA C -aCKOpOMHOBOMN KHCIIOTHI. )

5. 3Haere 1M BB, KaKk Ha3bIBaeTCs MOJIOYHBIM Oenok? Ecim Her — mocMmoTpute B
CIIPaBOYHHUKE.

6. IlopomkooOpa3Hoe MOJIOKO TMOMYyYaroT, yAalsiss M3 HEro IHOYTH BCIO BOLY M OKHP.
PaccunTaiiTe Ha OCHOBaHMHM BalIMX JTAHHBIX, CKOJBKO O€iKa B MOPOIIKe MoJoka? MOXKHO JIH
CUHTaThb TAKOE MOJIOKO BBICOKOOETKOBON J00aBKOM K JpyruMm mnponykTtam. (Iloockaska:
MPEANOI0KAM, YTO CHaudaja y Bac 010 100 r nenpHOTO MOJjoka. CKOJBKO BOJBI U JKHPa BbI
yJlanuTe npu nosryuyeHuu nopomka? Ckoibko 0esika octaHeTcs?)

IIpakTnyeckas padora

OmnpenesieHne Ka4ecTBa NACTEPU3ANUH MOJIOKA

PeaktuBbl: auctuinupoBanHas Boaa, 0,1 H pacTBop cepHOil KUCIOTHI

O6GopynoBanue: 2 CTEKJISHHBIX CTaKaHYMKa, BOPOHKA, MHUIETKA, CIUPTOBKA, CIHUYKH,
¢unbTpoBanbHas Oymara

Xon paboTsl:

1. K mnpoGe monoka npuineiite 20 M1 TUCTUIUTUPOBAHHON BOJIBI
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2. Ilo kartsaM npubaBbTE PaCTBOP CEPHON KUCIIOTHI 10 00pa30BaHUs XJIONbEB KO3EHHA
3. OtdunpTpyiiTe MOITYUECHHBIN 0CATOK

4.  Harpeiite puIbTpaT 10 KUIEHUSI

Kitrou: B CBIpOM MOJIOKE BHOBB MOSBSTCS XJIONbS KO3EHMHA

IIpakTHyeckas padora

OmnpenesieHne cBeKeCTH MOJIOKA

Peaktussl: 5 M 1% pactBopa ¢genona u 1% pactBopa xnopuna xeinesa (11I)

Xon paboTh:

1. K5 M pactBopa (peHoNa mpuiieliTe HaCKOJIbKO Kanenb xiopuaa sxkenes (I111)
2. Ormeruth (pUOIIETOBOE OKpALIUBAHHE

3. JoGaBuTh npoby MoJIOKa

Kirou: ckucIiee MOJIOKO J1aeT JKEeJITO-3eJIeHOE OKpallIuBaHue

IIpakTnyeckas padora
JloManHsasi XUMYHCTKA

Leab: Hay4uuTbCcs BBIBOAWTH OBITOBBIE TSTHA C OACKIBl PA3TUYHBIMU CHOCOOAMU,
JIOCTYITHBIMU B IOMAIIIHUX YCITOBHUSIX.

Baxxno oOpatuTe BHMMaHuWE Ha (DU3UKO-XUMHUYECKHE XapaKTEPUCTUKHU  IISTEH,
MSTHOBBIBOSIINX CPEJCTB, a TAKKE HA COOTIOZICHUE TIPABHUIT IO TEXHUKE O€30MaCHOCTH.
O0opynoBaHue U peakTUBBI:

1. IlaTHOBBIBOASAIIME CpPEACTBA: OCH3WH, alE€TOH, STWIOBBIM CIHUPT, YKCYCHas KHCIIOTA,
TJIMUEPUH, ITIOPOLIOK MeJa, CTUPAIbHBIN ITOPOLIOK.

2. BeriomoratenbHble CpesicTBa: BoJa, YTIOT, Oenast Xjaom4aTo0yMa)kHasi TKaHb, cajlpeTku,
CTaKaHbl, KIOBETHI, pa3IMYHbIC BUABI TKAHEH (LIEPCTh, IIETK, alleTaTHas TKaHBb).

3. CpeacTBa Il HAHECEHMsI TISATEH: MOJIHAs HACTOWKaA, 4ail, pkaBuMHA, MAaHOHE3, Maclo,
napaduH, KOCMETHUECKHIA KpeM, UepHuIIa, ryOHas momasa.

O6mme mpaBuiIa, KOTOpble HEOOXOAMMO TOMHHUTH TIPU BBIBEJACHUU TMATEH B JOMAIIHHUX
YCIIOBUSAX:

- YCTaHOBHUTE MTPOUCXOKICHHE MSITHA (SKUP, BOCK, YEPHUJIA...);

- YCTaHOBHUTE BO3PACT ISATHA (CTapble MATHA BHIBOJSATCS TPYIHEE);

- MIATHOBBIBOAIINI MpemnapaT onpoOyiTe Ha MaJeHbKOM KyCOUKE TKaHU WM BHYTPEHHEU
CKJIAJIKE OEXKbI,

- yTOOBI M30€XKaTh 00Pa30BaHUS «OPEOJIa», CMOYUTE TKAHb BOKPYT TISITHA BOJIOWM;

- BBIBOJIUTE IIATHO OT KPAEB K CEPEAMHE;

- paboTaiiTe B pe3MHOBBIX MEpUYATKAX U B XOPOIIO MPOBETPUBAEMOM MTOMEIICHUH.

Xoa padoTsl

1. Hamecure Ha BBIaHHBIC BaM O0Opa3ibl TKaHEH (IIEPCTSHAS, XJIOMYATOOyMakKHas,
HIENTKOBasi, alleTaTHas) MATHA: MailOHEe30M, PAacCTUTEIbHBIM MACIOM, PXKABUMHOM, YEPHUIIAMU,
ryOHO# mmomaoii, mapamHOM, YaeM, HOJHON HACTOWKOH, KOCMETHUYECKHM KPEMOM.

2. Ilonw3ysck MHCTPYKLKEH U cOOMI0Oqas IPpaBHiIa MO TEXHUKE 0€30MacHOCTH, MPUCTYIUTE
K BBIBEJICHHIO HAHECEHHBIX MSTEH.

3. Hanecure HEMHOro amneroHa Ha pa3Hble BUAbl TKaHeill. CpenmaidTe BBIBOA O
11€71€CO00PA3HOCTH MPUMEHEHHS alleTOHA JIJIsl BEIBEJICHUS TIATEH.

HucTpykuus K pabore

Bunsl naren Croco0 yaanenust [Ipumeuanust

1 2 3
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1. XKupnsle u
MaclIsiHble

a) nporjiainuTb TKaHb TCIJIBIM YTHOIOM
4yepe3 HECKOIBKO CIIOCB
MIPOMOKATEIBHON OyMaru, moJI0KeHHBIX
¢ o0enx CTOpOH;

Csexue nsatHa. Temneparypa
okozo 100°C

0) mpoTepeTh TAMIOHOM, CMOYEHHBIM B
CMECH HalIaTBIPHOT'O CIIUPTA U
Motomiero cpeactaa. [Ipormaguts
TOPSIYUM YTIOTOM 4yepe3 Oenyro TKaHb;

1 4. J1. HaIIATBIPHOTO CIIUPTA U
1 4. 1. CMC Ha nmoscrakana
TEIUION BOIBI

B) CMOYHTH MATHO OCH3MHOM H
OCTaBUTh Ha 2-5 MUH., 3aTEM
MPOTIAAUTH TOPSTYMM YTIOTOM Yepe3

HCCKOJIBKO CJIOCB HpOMOKaTeHBHOﬁ
-

I[J'ISI MMEPCTAHBIX U AllCTATHBIX
tkanei. (Th mpu pabote ¢
o6eH3uHoM!)

I') HOrpy3uTh Ha 5-10 MUH. B pacTBOp:
0,5 ct. 1. NH|OH 1 1 CT. 1. ruuepuHa Ha
1 cr. 51. BOzIBI. 3aTEM NIPOMBITH;

JI7s 1IeKOBBIX TKaHE!

I[) Ha CBCTIYIO TKaHb HACBINIATb
MOpoIIoK Mena (Ha 2-4 yaca), 3aTeM
BCTPSIXHYTh.

CBexue ITHa

2. ITgtHa ot HiomHOM
HAaCTOUKH

a) MPOrJIaIUTh TOPSIYUM yTIOTOM Yepe3
POMOKATEIbHYI0 OyMary uiu
canderky;

0) OCTaBUTh Ha HECKOJILKO JTHEH -TISITHO

CcuaeReT CANMO

Bo3sronka iioga

3. IIpeTHBIC NSATHA
OpraHUYEeCKOro
MIPOUCXOKICHHS
(BUHO, ATObI, TMBO,
ko(e, ryOHast momasa)

B) Ca)Xky M KOIIOTh BBIBOJST TAMIIOHOM,
CMOYEHHBIM B CKHITUAPE; 0) MATHA
MOYH: MOTPY3UTh Ha | yac B pacTBOp
CTOJIOBOT'O YKCyCa; B) ISITHA OT yasi: 2 4.
a1 riinepuna u 0,5 4. 1. 10 %-"oro
pacTBOpa HAIIATBIPHOTO CIIUPTA;

1 cT. 11. ykcyca Ha 0,5 cTakaHa
BOJIbI

T) ISITHA CTeapyHa U napaduHa;
MPOTJIa)KMBaHUE Yepe3 HECKOIBKO
CJIOEB NMPOMOKATEIIbHON OyMarm.

1 cT. 11. ykcyca Ha 0,5 cTakaHa
BO/IBI

4. YepHuJIbHBIE MATHA

a) CMeChI0 ATaHOJIa U TIHIIepUHa; 0)
CBETJIBIC TISITHA - IIPOCTOKBAIIICH; B)
MSATHA OT TYIIH U Tyallld - XOJIOIHBIM
pactBopom CMC.

1:1

5. IlatHa ot
PKaBUHMHBI

a) KyCOY€eK JIMMOHA, 3aBEPHYTHIH B
MapJito, IPUKATh K MATHY FOPSYUM
YTIOTOM;

Bce Bunnl Tkanen

0) Ha 3-5 MUHYT NOTPY3UTh B pacTBOP
YKCYCHOM KUCIJIOTHI (2 CT. JI. HA CTaKaH
BOJIbl), 3aTEM IIPOMBITH BOJIOMU C
HAIATBIPHBIM CIIUPTOM  HA 2 JI BOJIbI).

[InmeBoii  yKCyc MogorpeTs B
SMaJIMPOBAHHOM NIOCYAE
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3aki04nTeNbHbIE BONPOCHI:

1. Kakme ancopOeHTBHI, KpoMe TMOpOIITKa MeJa, MOXXHO HCIOJb30BaTh B JIOMAITHUX
yCIIOBUSX?

2. Kakue KHCIOThI, KpOME YKCYCHOM, MOXHO HMCHOJIb30BaTh Ul BbIBEACHUS (PYKTOBBIX
ISTEH U IIATEH OT P/KaBUMHBI?

3. Kak ycTpanuTh noananvHsl OT yTIOra?

4. Kak mo4ucTuTh MEXOBOE U37eIne?

5. Kak mo4ncTuTh 3aJ0CHUBIIUICS BOPOTHUYOK HA MIEPCTSIHOM MJIU 3aMIIEBOM KOCTIOME?

6. Kakne oxucnauTenu M Kakue BOCCTAHOBMTEIW HCIOJB3YIOTCS NPU BBIBEJEHUM ISTEH C
OIleXIbI?

IIpakTHyeckas padora

XHMHA BOJIOC

Henab: uccnenoBaTh 3(PGEKTUBHOCTh JAEUCTBUS pPa3HBIX PACTBOPOB HAa BOJIOCHI UM HU3YyYHUTh
HEKOTOPBIE XapaKTEPUCTUKH BOJIOC, CBUAETEILCTBYIOIINE O UX 3J0POBbE

OOGopynoBanne M peaKkTHBBI: PacTBOpP COJISHOM KHCIOTBHI, PacTBOp TUAPOKCHIA HATpUs,
pacTBOp A MEPMAHEHTHOM 3aBUBKHM, HEUTpanu3atop, (QuibTpoBajbHass Oymara, mpoOUpKH,
PE3MHOBOE KOJIbIIO, ACPEBIHHAS MPUILENKA, YUK HATYPaJIbHBIX BOJIOC

310pOBbIE BOJIOCHI MMEIOT XOpOILIO HW3BECTHYIO CTPYKTYpy. KOXHBIA XUp M NpUpOHBIE
KHUCJIOThl 3alllMIIAlOT 3Ty CTPYyKTypy. OJHaKo MHOTHME BEIIeCTBa MOTYT YJIAIUTh XKHP,
pa3pyLIUTh KUCIOTHI U 1aXe IOBPEAUTD CaMy CTPYKTYpy BoJIOCA.

MpI ucnosbp3yeM HEKOTOpBIE U3 3THUX BELIECTB, YTOOBI MOMBITATHCA U3MEHUTH BUJI IPUUECKH,
BIMSAS Ha CTPYKTYpYy BOJOC, Jejlasg UX MNPSMBIMM WIN KyApsBbIMU. B mepBoi yacTu Bbl
uccienyere 3pQGEeKTUBHOCTh JIEHCTBUSL Pa3HbIX PacTBOPOB Ha CTPYKTypy Bojoc. Bo BTOopoit
4acTu OyJIyT U3yueHbl HEKOTOPBIE XapaKTEPUCTUKU BOJIOC, CBUIETENILCTBYIOIINE O UX 3/10POBbBE.

[TpouTHTe NEpByIO U BTOPYIO YaCTU METOJUKU U IPUTOTOBHTE TAOIHUIIbI AJIs1
3alHUCH JaHHbIX.

Yacmes 1. Jleticmsue pazuvix pacmeopos na 010Chbl

B 3T0ii yacTu paboTh! BBl JOJKHBI IPUCOEIUHUTBCA K TPYIINE, COCTOALIEH BMeECTe ¢ BAMHU U3
yeTblpex yudammxcs. Kaxaplii wieH rpynnsl OyJeT NpoBepsTh IEHCTBUE HAa BOJIOCHI OJIHOTO U3
ciefyroumx pactBopoB: 1) pactBop comstHoit kuciotsl HC1 ¢ pH 4; 2) pactBop rujapokcuaa
HaTpus NaOH c pH 8; 3) pacTBop 15 nepmMaHeHTHOM 3aBUBKH; 4) pacTBOp AJIsl IEPMaHEHTHON
3aBUBKH C HEUTPAIU3aTOPOM.

Xoa pa0doTbi:

1. TTonyuure my4dok Bosioc. C MOMOIIBI0 PE3UHOBOTO KOJIblIa aKKypaTHO MPUKPENUTE BOJIOCHI
K KOHILY J€PEBSHHOM IIETKU
2. Ecnu BbI BbINONIHSAETE ONBITHI 1, 2 unu 3, momectuTe 15 Mil Baliero pactsopa B MpoOUpPKY U
nomeThTe ee. Ecnu BbI ienaete onbIT 4, moMmectute 15 M pacTBopa sl NIEPMAHEHTHOW 3aBUBKHU
BOJIOC B OJTHY ITPOOHMPKY U 15 MII pacTBOpa HEUTpaIM3aTopa B APYTyIO; TOMEThTEe 00€ TPOOUPKH.

3. Ecnu BBl nenaete onbIThl 1, 2 uiu 3, mOMECTUTE My4YOK B COOTBETCTBYIOMIMI pacTBOp Ha 15
muH. J{ns ombita 4 momectute nmydok Ha 10 MuH B pacTtBop ais 3aBUBKU. [loToM momoiite
BOJIOCHI TOTOKOM BOJIbI U IOMECTUTE MyYOK B MPOOUPKY C HEUTPATU3aTOPOM Ha 5 MUH.

4. HayHuTe BBINOJIHATH BTOPYIO YACTh OIBITA, TOKA BOJIOCHI HAXOAATCS B pacTBOpax.

5. Ilo mpolecTBUM YKa3aHHOTO BPEMEHH YAANUTE MYy4YOK W3 MPOOUPKU M MOJIOKHTE Ha
¢unbTpoBaNbHYI0 Oymary. Jlerko MpOMOKHHUTE, YTOOBI yOanuTh H30BITOK Biaru. llomerpre
OyMary HOMEpPOM pacTBOpa, B KOTOPOM BBIIEPKUBAIUCH BOJIOCHL. JlaliTe MM BBICOXHYTb.
(Cymky MOKHO YCKOPHTD JIAMITON M (DEHOM. )

6. Korzma BOJIOCHI BBICOXHYT, CHUMUTE PE3MHOBOE KOJBLO M OCTOPONKHO CHUMHUTE IYYOK.
Bynpre akkypaTHBI, YTOOBI HE pa3pymUTh UX (GopMy. 3anUIINTe U3MEHEHHSI (POPMBI B KaXKIOM
U3 ONBITOB.
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7. WccnenyiTe BOJOCHI B JIPYTMX OMNbBITaX W 3alULIUTE PE3yabTaThl (OTMEThTE CTENECHb
3aKpPYYEHHOCTH).

8. BriHbTe 6 BOJIOCKOB U3 My4yka. Bo3bMHTECH 32 KOHIIBI OJJHOTO BOJIOCA U MOTSIHUTE, TTOKA OH
He mopBeTcs. [lpomernaiiTe OmMBIT C TyYKOM W3 TSATH BOJOC. 3alUINNTE HAOMIONCHUS W
MOJICJIUTECh MU C OCTAIbHBIMU YJI€HAMU TPYIIIBI.

9. AKKypaTHO HAMOYUTE IyYOK BOJIOC MOJT HEOOIBILOMN CTPYEN BOABI.

10. OroxxmuTe H30BITOK BOJBI MEXIy IBYMsl JUCTamMu (GUIBTpOBaIbHON Oymaru. He
CKUMAKNTE CIUIIKOM CHIIBHO.

11. ITycts Bosocsl BEICOXHYT. (CHOBa MOKeTE UCTIOIB30BATh JIAMITY WU (eH.)

12. PaccMmoTpuTe popMy BOJIOC TENEPH U 3AITUIITUTE €€.

13. IToBTOpUTE pa3phIB (I1.8) C OMHUM U MATHIO BOJIOCAMH U3 My4Ka. 3alUIINTe HAOIIOICHUS
Y TIOICTIUTECh UMH C IPYTUMHU WICHAMH TPYIIITHL.

Yacmy 2. Hcenedosanue ceoticms 8010¢

1. CpexxbpTe HOKHUIIAMU HEOOJIBIION 15-CaHTUMETPOBBIH Iy4OK BOJIOC CO CBOEH TOJIOBBI.

2. 3axxMHUTE BOJIOC MEXIy OOJBIIMM M YyKa3aTeJIbHBIM MajblleM OJHOW PYKHM U HOTTAMU
OO0JIBLIIOrO M YKa3aTeIbHOTO Majblia Apyroi. [IoTHO Aeprka manblibl, IpOBEIUTE HOTTAMH BIOJIb
JUIMHBI BOJIOCA.

3. Tenepb Bo3bMUTE Mpsi/ib 32 00a KOHLA U MATKO PACTSHUTE BOJIOCHL. JepKUTe pacTAHyThIMU
OKOJIO 15 ¢, mOTOM OTITyCTUTE M paccMOTpuTe. Ecii 3aBHBKa BOJIOC MCYE3JIA, TO y BalllUX BOJIOC
ciabast crpykrypa. CTeneHb COXpaHEHMs 3aBUBKU [TOKA3bIBAET OTHOCHTEIbHYIO YCTONUMBOCTH
CTPYKTYpPBbI BalllUX BOJIOC. 3alIULINTE CBOU HAOIIOACHMS.

Tecm na pacmsoicenue

1. CpexbTe BTOPOHM My4OK CO CBOEH TOJOBBI. 3aKMUTE 3a KOHI[BI MEXIy OONBLIIMM U
yKazaTeJabHbIM MajbliaMu 00euX pyK U MSrko pactsaure. He nepraiite ux. 3710poBble BOJIOCHI
pactsrusarorcs npumepHo Ha 30%, nHorna kak pe3uHoBble. He310poBble pacTArMBaroTCs II10X0
WIN HE PacTATUBAIOTCS COBCeM. B kpailiHeM cilydyae OHM MPOCTO PBYTCS. 3alUIINTE PE3yIbTaThI.

2. Bospmure eme ogHy npsab. Cmounte crpy€i Boabl. IloBTOpMTE ONBIT C MOKpBIMHU
BOJIOCAMH.

3. Eciin Bpemsi MO3BOJISET IOBTOPUTE OMBITHI 1 U 2 ¢ BOJIOCAMM TOBapHILa.
Hccneoosanue kymuxyn

1. 3axMHUTE MAJIEHBKYIO IPSA/Ib BOJIOC OONBIINM M YKa3aTEJIbHBIM MabLlaMU HAa PACCTOSIHUN 3
CM OT T'OJIOBBI.

2. Kpernko BO3bMHUTE 3Ty MPsAAb BbIIIE OOJIBIINM U yKa3aTeIbHBIM MalbLAMHU JPYTOM PyKU U
HNOTSHUTE BJOJIb MPSAIU MO HANpaBICHUIO K rosoBe. OTMEThTE COOpalUCh JU Balld BOJIOCHI
BO3JI€ NMAJBLEB WINA OCTAIUCH JIEXKAaTh POBHO, KOTJa BBl ITOJIBEJIN Ballly PYKYy K T'OJIOBE.

3akJII0YUTe/IbHbIE BONIPOCHI:

1. JIns pacTsruBaHUs TOJCTHIX BOJIOC HYXKHa OOJIbIIAst CHJIA, YeM JUIS PACTSTUBAHUS TOHKHX.
[Touemy?

2. OObsICHUTE PE3YyJIbTAThl UCCIEIOBAHUS KYTUKYII.

3. 3A0pOBBI JIU y Bac BOJIOCHI?

4. Kakoil U3 pacTBOpOB JIy4llle U3MEHSET MPEKHIOI0 YKIAJIKy BOJIOC?

5. Ilpu 06paboTKe KaKuM pacTBOPOM 3aBUBKA JIyUIlle COXPAHSIACh MOCIE YBIAXKHEHUS?

6. Kakoli pacTBop c/iemnain BoJIOCkl Hanboiee TOMKAMHE?

7. Kakas koMOuHanus yciaoBui co3aeT HauOoJbIIyI0 YIpo3y BojiocaM?

8. Ilpemnoxure XUMHUYECKOE OOBSICHEHHE pa3juyus 3aBUBKM BOJOW W PAaCTBOPOM IS
IepMaHEHTHOW 3aBUBKH.

9. Kakue pactBopsl 0oJiee OIacHBI ISl BOJIOC: KUCIOTHBIE Wil OCHOBHBIE? [Touemy?

10. PacTBOp [u1s1 MEpMAaHEHTHOM 3aBUBKHM MMEET IEI0YHYI0 peakunto. CpaBHUTE Pe3yJIbTaThl
00pabOTKM BOJIOC UM U PACTBOPOM THAPOKCHUIA HATPHSL.
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11. Kak MOXHO 3alIMTHTBh BOJIOCHI IOCJIE IUIaBaHUS (KyHaHWs) M TEpel COJTHEYHBIMU
BaHHAMMU?

IIpakTuyeckas padora
Omnpenenenue coaep:;kaHusi BATAMHHOB B IPOAYKTaxX MUTAHUS
Heab: onpenenuth conepkanune BuTamMuHa C B HEKOTOPBIX HANMMTKAX, BKIIOYas (pPyKTOBBIE
COKH, MOJIOKO ¥ JIUMOHA/I.

AHanu3 ocHOBbIBaeTcsl Ha B3auMmojelcTBuu ButamuHa C ¢ umomom. PactBop moma (Ip)
CHOCOOEH  OKHUCIATh  aCKOpPOMHOBYIO ~ KHCIOTY  C  oOpa3oBaHMeM  OeclBeTHOU
JETUAPOacKOPOMHOBON KHCIIOTHI, HOHOB BOJOPO/Ia M MOIUI-UOHOB 5.

I,(Bonn.) + CgHgOg(Bonn.) — CcHOf(Bonu.) + 2H*(Bomnm.) + 2I-(Boan.)

Hon Ackopbunosas Herunpo- Houm Hoaua-uousl
KMCA0TA ackopOMHOBas BOAOPOAA
(suramun C) KHMCIIOTA

Ananmu3 OyJeT BBITOJHATHCS METOJOM MUMposanusi — YacTO HUCIOIb3yEeMBIM METOIOM

OIpeze/ICHUs] KOHIIEHTPAIMK WM KOJIMYECTBA BEIIECTB B PACTBOPAX, DTOT METO 3aKIHOYAETCs
B IIOCTETNIEHHOM J00aBJI€HUH U3BECTHOI'O KOJUYECTBA OJHOIO U3 PEareHTOB K APYromy JI0 TeX
1I0p, [TOKa ONPENEISIEMOE BEIECTBO HE NMPOPEArupyeT MOIHOCTBIO0. B 3TOT MOMEHT NpoucxXoauT
W3MEHEHHE I[B€Ta WM KakoW-mubo Jpyroi xapakrepucTHku. COOTHOLIEHHE PEareHToB Mpu
9TOM COOTBETCTBYET KOHEYHOU MOYKe mumpoéarus. 3Has KOJIMYECTBO OJHOIO U3 PEarcHTOB,
MO’KHO pacCUMTaTh KOJIMYECTBO IPYIOro.

B nmaHHOM ciydae KOHEYHas TOYKa TUTPOBAHUS ONPENENAETCS 110 Hadaly IOSBICHUS
CcBOOOTHOTO MoAa B pacTBope. CBOOOAHBIN U0 TP B3aUMOJCHCTBUU C KPaxXMajioM J1a€T CUHIOIO
okpacky. Ilepea Hauanom aHanM3a B aHATM3UPYEMYIO JKUAKOCTh 10OABISIOT Kpaxmail. PactBop
M0J1a MEJJIEHHO NMPUKaIbIBaOT U3 OropeTku. [loka B )KMIKOCTH MMeeTcs aCKOpOUHOBAsI KUCIIOTA,
UOJ OBICTPO IpeBpallaeTcs B MOIUA-MOHBI U ITyOOKOro OKpamimBaHus He HaOmromaercs. Kak
TOJIbKO BCS aCKOpOMHOBAsl KHCJIOTa OKUCIMTCS, CIIEAYIOIlas KaIjisl pacTBOpa HOJa BBI3OBET
oOpa3oBaHue cuHell okpacku. Takum oOpa3oM, MOSBICHUE YCTOWYMBONH CHHEH OKpacKu
O3HavaeT KOHel TUTpoBaHUs. OOOpyAoBaHHMe W PeaKTHBBI: 00pa3libl COKOB U HAINUTKOB,
pacTBOp MOJa, CyCIIEH3Us Kpaxmal, TabjeTka aCKOpOMHOBOM KUCIOTHI, K0J10a, OropeTka

s ananusa nanumrkoe y0o6Ho K I M u0OHOU Hacmouku 0006asums NPOKUNAYEHHOU 800bl OO0
ooweeo obvema 40 man, mo ecmv pasbasumev Hacmouxy 6 40 pas. ! mn makoeo pacmeopa
coomseemcmayem 0,88 me ackopouHo8ou Kuciomol

Yacmo 1 Tumposanue pacmeopa ¢ uzgecmuvim cooeparcanuem eumamuna C

1. Tabnemxy ackopbunosoti kuciomwvl (ona codepacum 0,1 2 uucmoeo eumamuna C)
pacmeopume 6 0,5 1 KunaueHou 00bl

2. OtmepsbTe 25 mit pactBopa ButamuHa C B KOOy

3. Ho6aBwTe 10 kamensb 1%-HO CyClieH3Uu Kpaxmaia.

4. HanonHute OIOpPETKY pacTBOPOM HOAA. 3allUIINUTE €r0 HauyalbHbIH 00BEeM.

5. MemieHHo, MO KaruisiM, JJ00aBIsSTe pacTBOp HONAa K aHAIM3HPYEMOMY pAacTBOPY,
IOCTOSIHHO ero B30anteiBas. IIponomxkaiiTe n00aBiATh, MOKa HE JOCTUTHETE KOHEYHOM TOUKU
TUTPOBaHUs (CHUHAA OKpacka ycrtoiuuBa Oonee yem 20 c). ns ynoOcTBa HAOMIOACHUS MOJ
KOJIOy MOAJIOKUTE JIUCT Oemnoit Oymaru.

6. 3anummTe KOHEYHBI 00BEM JXUAKOCTH B Oroperke. Paccumraiite, Kakoe KOJIHMYECTBO
pacTBOpa MOAA U3PACXOJJOBAHO.

7. PaccumrtaiiTe KOJIMYECTBA ACKOPOMHOBOW KHCIIOTHI, KOTOpO€ OBLIO C CaMOro Hayvaja.
Hanpumep, ecnu Ha TUTpoBaHHE yuuio 6 MJ pacTBOpa MOJa, TO aCKOPOMHOBOI KHCIIOTHI B
pactBope 6bu10 0.88%6=5,28 M.
Yacmo 2. Onpedenenue eumamuna C 8 Hanumrkax
[IpoBeaure aHanmM3 Kaxaoro H3 OOpa3LOB, BBIAHHOTO YYUTENIEM, IO YKAa3aHHOW HHXKe
METOJMKE.

1. OT™mepbTe 25 M1 00pasima B Kooy
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2. BrinonHure myHKThl 2—3 MEpBOI 4acTU METOJIMKH. YUTHUTE, YTO OKpacka aHAJIU3UPYEMOI0
pacTBOpa MOXET H3MEHATh LBET KOMIUIEKCa Kpaxmaia ¢ uojaoMm. Hampumep, KpacHbI 1BET
pacTBOpa B COUYETAaHMM C CHHEH OKpacKoll KOMIUIEKCAa MpPHUBEAET K TOMY, YTO B KOHIIE
TUTPOBAHUS MOSIBUTCS (PHOJIETOBOE OKpAIIMBaHHE.

3. 3anumuTe KOJIMYECTBO MUJUTMIMTPOB UCIIONIB30BAaHHOIO PacTBOpa Hoja B Tabnuiy |

Tab6muna 1
Hccnenyemprii O0Bem Coneprxanue PeiituHr 06pa3ioB mo
HaIUTOK HCTIOJIb30BAHHOTO BUTaMHUHA C B | COIEPIKAHUIO

pacTBopa Moja, M oOpasiie, Mr ButamuHa C

4. BpIMONHMATE pacyeTsl, HEOOXOOMMBIE U ompeaeieHus macchl ButamuHa C (B MT),
HaxoJsIerocs B 25 M oopasia.

5. Pacnonoxute BeITaHHBIC BaM 00pas3Ilbl B MOPSJIKE YMEHBIIICHUS co/iepkaHus ButamuHa C.
3ak/04uTeIbHbIE BONPOCHI:
1. TTokazanuce 11 BaM HEOKUJIaHHBIMU TOJTy4eHHbIE pe3yiabTaThl? [louemy?
2. Kakue eme npoayKThl MUTaHUS colepKaT MHOro ButamuHa C?
Tenepb BBl TOTOBBI OOCYXKIATh COACPKAHME B MPOIYKTaX MUTAHUS MHHEPATBHBIX COJICH,
KOTOPBIX TaM CJI€I0BbIe KOJMYECTBA. 3a4€M OHU HY>KHBI OpTaHU3MY ?
Pemure 3apaun:

1. Butamun C (ackopOuHOBasi KHCIIOTA) MPEJOXPaHSET OT IMHIH, MOBBIIIAET UMMYHHUTET.
Hcrounuku 3TOro BUTAMHHA B MUTAaHUU — CBEXHE M KOHCEPBHPOBAHHBIC OBOIIH, (PPYKTHI,
arojipl. OcoOeHHO OoraThl aCKOPOMHKOM IUI0JbI IIUIIOBHUKA, CMOPOJIMHA, METPYIIKa, YKPOIIL, a
Cpenu IUKOPACTYIIUX — KpamwBa, KUCIIHIA, YepeMina. ACKOPOMHOBAas KUCIIOTa HEYCTOMYUBA!
IpU HArpeBaHUU HA BO3AYyXE JIETKO OKUCISETCS JO JAECTUAPOACKOPOMHOBOM KHCIIOTHI, HE
UMEIOIICH BHUTAMUHHBIX CBOWCTB. JTO OOCTOSITEIBCTBO HANO YYHUTHIBATH TPU KyJIMHAPHOU
ob6paboTtke opomeld U ppykToB. CyTouHas nmotpedbHocTs opranusma B Butamuue C — 75—100
mr. CKOJIBKO JHMOHOB HAJ0 ChEIaTh €XKECYyTOYHO, YTOOBI YJIOBIETBOPHUTH IMOTPEOHOCTH
oprann3ma B ButamuHe C? Ilpumure cpenHioro maccy ojaHoro mmona paBHod 100 1, a
coJiepKaHre aCKOpPOMHOBOM KUCIOTHI B HeM — 0,5%.

OTBeT: eXeCyTOYHO HaJ0 CheaaTh OKOJIO 1/5 yacTu IMMOHa.

2. ButamuH A (peTHHOI) yJIydlIaeT COCTOSHUE KOXH U CIM3UCTBIX 000JIOUEK IJIa3, MOBBIIIAET
UMMYHHUTET, a TJaBHOe — oOecrneunBaeT OCTpPOTy 3peHHs B cymepkax. llpu HemocraTke
BUTaMHHAa A BO3HHUKAET «KypHUHAasl CIJIETIOTa» (YEJOBEK IUIOXO BHUJUT B BEUYEPHEE BpEMs).
Petunon conepxurcs B MOJIOKE, CIMBOYHOM Macie, ChIpe, phlObeM XKHpe, a TaKKe MOXKET
CHUHTE3MPOBATHCS B MEUYCHH YEJIOBEKA M3 MPOBUTAMHHA A — KapOTUHA, UCTOYHHUKOM KOTOPOTO
SBIISIIOTCS MOPKOBb, TOMaThl U obsenuxa. CyToyHasi MOTpeOHOCTh OpraHu3Ma B BUTAMHHE A —
2 wmr, 5t0 1 Mr kaporuHa. JlocTaTOYHO 1M JUIS YJOBIIETBOPEHHUsS MOTPEOHOCTH OpraHU3MB
BUTaMUHE A cbenarb Kaxapid aeHb 100 r mopkoBu? CuuTaiiTe, 4TO MOPKOBbH COJEPKUT B
cpeanem 0,005% kapoTuHa.
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PacTBopsI:

KJIacCH(PMKALMs PACTBOPOB, CIIOCOOBI
BbIpa)KeHHs] KOHIEHTPALMH PACTBOPOB

B 3a0anuax NoeNe 1 — 22 ykadicume npaeuibHble 0meenivl

1. OnHopoaHasi cucTemMa epeMeHHOr0 COCTaBa, cojep:xamias 1Ba u 00j1ee KOMIIOHEHTOB —

ITO:

a) paCTBOPUTEID;
0) pacTBOPEHHOE BEIIECTBO;

B) pacTBop;

T') KOAryJsiHT;
1) KpUCTaJIOTHIpaT.

2. KoMnoHeHT pacTBOpa, KOTOPOIro B pacTBOpe 00Jibllle U KOTOPbI HAXOAUTCH B TOM Ke

arperaTHOM COCTOSIHUH, YTO M PAaCTBOP — 3TO:
a) pacTBOPUTEIb;
0) pacTBOPEHHOE BEIIECTBO;

B) pacTBOD;

I') KOaryJisiHT;

1) KpUCTaJIOTUPAT.

3. KoMnoHeHT pacTBOpa, KOTOPOro B pacCTBOPE MEHbIIE — ITO:
a) pacTBOPUTEIb;

0) pacTBOpEHHOE BEIIECTBO;

B) pacTBOD;

I') KOaryJisiHT;

1) KpUCTaJNIOTUpAT.

4. PacTBOpeHHe BelleCTB B BO/ie CONMPOBOXKIAETCH:

a) ToJIbKO T y3uei;

0) TOJNBKO BBIJICIIEHUEM TEIIOTHI,

B) TOJIbKO H3MEHEHHUEM IIBETA;

I') OTHOBPEMEHHO JU(y3Helt 1 MOTIOMIEHUEM UK BbIIETICHUEM

TEIIOTEI;
1) TOJBKO T

OTJIOIICHUEM TCIIJIOTHI.

5. PacTtBOpeHue — 3T0 npouecc:
a) pu3UKO-XUMUYECKHil; 0) XUMUYECKU; B) PU3NIECKHIA.

6.B naﬁopaTopI/m PAaCTBOPUTEIb OTACJTAAIOT OT paCTBOpéHHOFO Beliecrea:

a) punpTpoBaHUEM;

0) BO3TOHKOM;

B) JICKaHTAIIUCH;

') OTCTalBAHUEM.

7. PacTBOPUMOCTD BeHIECTB 3ABHCHUT OT:
a) IpUPO/IbI BEIECTBA;

0) o0ObEMa BOJIBL;

B) TEMIIEPATYpBhL;

T') KOHIIEHTPAIlUU BEIIECTBA;

1) arperaTt

OIr'0 COCTOSAHHA BCIICCTBA.

8. EnuHnia u3MepeHusi pacTBOPUMOCTH:
a) MOJIB/JT; 0) T/JT; B) MOJIb; T) T; 1) JI/MOJIb.

9. PacTBOp, B KOTOPOM BelIeCTBO y:Ke He PACTBOPSIETCS, HA3BIBACTCSI:

a) HEHACBIILIEHHBIM;
0) HaCBHIIIICHHBIM;
B) MEPECHILLIEHHBIM;
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I') KOHIIEHTPUPOBAHHBIM;

1) pa30aBICHHBIM.

10. PacTBOp, B KOTOPOM BelIeCTBO ellé pacTBOPSETCS, HA3bIBAETCSH
a) HEHACBIIIEHHBIM;

0) HaCBHIIIICHHBIM;

B) MEPECHIILIEHHBIM;

T') KOHIIEHTPUPOBAHHBIM;

1) pa30aBICHHBIM.

11. PacTBop, B KOTOPOM BeliecTBa MHOI'0, HA3bIBACTCH:

a) HEHACBIIIEHHBIM;

0) HACBHIIIICHHBIM;

B) MEPECHIILEHHBIM;

T') KOHIIEHTPUPOBAHHBIM;

1) pa30aBICHHBIM.

12. PacTBOp, B KOTOPOM BeliecTBa MaJio, Ha3bIBACTCH:

a) HCHACBIIIEHHBIM;

0) HACBHIIIICHHBIM;

B) MEPECHILEHHBIM;

T') KOHIIEHTPUPOBAHHBIM;

1) pa30aBICHHBIM.

13. Ha pacTBOpMMOCTD YIJIEKHCJIOr0 ra3a B BOje He BJMSACT:

a) CKOpOCTb MPOITyCKaHUs Ta3a;

0) Temreparypa;

B) JIaBJICHHE;

I') XMMHUYECKOe B3aUMOJICHCTBHUE ra3a ¢ BOAOM.

14. Xumnyeckasi cBsi3b, BOSHHKAKOIIAs Yepe3 aTOM BOJI0PO/a, KOTOPbIii 0KAa3aJICs MEKIY
ABYMSI 3J1€eKTPOOTPULATEIbHBIMH ATOMAMH, HA3bIBAETCS:

a) KOBAJICHTHON MOJISIPHOM;

0) KOBaJICHTHOI HEMOJISPHOI;

B) BOJOPOJIHOM;

T') MIOHHOM;

1) METaJUINYECKOM.

15. OTHOIIEeHHEe Macchl BelIeCTBA K ONpeaeJIEHHOM Macce pacTBOpPa Ha3bIBAeTCH:
a) MPOIEHTHAsl KOHIICHTPAIIUS,

0) MoIIsIpHasi KOHIIEHTPAIHS;

B) HOpMaJIbHAs! KOHIIEHTPAIIHS,;

') MaccoBasi J10Jif;

1) MOJISUTbHAS! KOHIIEHTPALHSL.

16. Macca BemiecTBa, KOTOPY MO:KHO pacTBopuTh B 1000 Mu1 pacTBopuTe/Isi IPpH
onpeaeaéHHON TeMNnepaType, Ha3bIBaETCH:

a) MPOLIEHTHAs! KOHIICHTPAIHS;

0) MoJIsTpHAst KOHIIEHTpAIUs;

B) HOpMaJlbHasl KOHIEHTPAIHUs;

') MaccoBasi J10JIs;

1) MOJISLITbHASL KOHIICHTPAIHSI.

17. Yucjio MoJib BelllecTBa, cojiep:kanieecsi B 1J1 pacTBopa, noKa3biBaeT:
a) MPOLICHTHAs! KOHIICHTPAIHS;

0) MoJIsTpHAsi KOHIIEHTpAIUs;

B) HOpMaJibHasl KOHIEHTPAIIUS;

') MaccoBasi J10JIs;

1) MOJISITbHASL KOHIICHTPAIHSI.

18. Macca BemecTBa, conepxamascs B 100r pacrsopa, Ha3piBaercs:



a) MPOLIEHTHAs! KOHLIEHTPALKS;

0) MoJIsTpHAsT KOHIIEHTpAITUs;

B) HOpMaJIbHasi KOHLIEHTPALHS;

T') MaccoBasi JI0JIs;

1) MOJISUTbHAS! KOHLIEHTPALIHSL.

19. Ynciio r-3xkB BeuiecTna coaeprkameecs B 1 1 pacTteopa, NoKka3bIBaer:

a) MPOLIEHTHAs KOHIIEHTpaLHs;

0) MoJIsTpHAsT KOHIIEHTpAIUs;

B) HOpMaJIbHasi KOHLIEHTPALHS;

T') MaccoBasi J0JIs;

1) MOJISUTbHAS! KOHLIEHTPALIHSL.

20. MaccoBasi 10151 COJIM B pacTBOpe, MOJIy4eHHOM pacTBopenuem 15 r coam B 110 r BoabI,
COCTaBJIsICT:

a) 1,5%; 6) 3%; B) 6%; r) 12%.

21. Jlost npuroroBienns 3%-Horo pacreopa maccoi S00r Hy:KHO B3ATh COJIb MACCOM:

a) 3r; 0) 5r; B) 151; 1) 20T

22. Bemmapuin gocyxa 150r 6%-noro pacresopa coum. Macca nosry4eHHO#H €COJIM COCTaBHIIA:
a)9r;6)6r;B)3r;1) 121

B 3a0anuu Ne 23 pacnonosxcume cnoea 6 npaguibHom
nopaoke. Omeem 3anuuiume 6 euoe NPAGUILHOU
nocneoosamenvrnocmu yugpp. Hanpumep: 1, 8, 2, 4, 3, 7, 6, 5.

23.  Ykaxure onpegejieHHe TEPMHUHA «PACTBOPHUMOCTbY:
1 PacTBOPUMOCTHIO 5 MePEXOIUTh

2 pacTBop 6 BEILIECTB

3 Crioco6HOCTH 7 Ha3bIBAETCS

4 B

B 3a0anuu Ne 24 ycmanoseume npagunvHyto
nocineooeamenvHocms anzopumma oeiicmeuil. Omeem
3anuuiume 6 6uoe NPAGUNbHOU NOCIE006aAMENbHOCHU YUPD.
Hanpumep: 1, 8, 2,4, 3, 7, 6, 5.

24. Anroputm AeiicTBUI IPUTOTOBJIEHHS PacTBOpa:

_ TIepeMelIMBail coepKUMOe KOJIObl CTEKJISIHHONM MaJIOUKOH 10 MOJTHOTO pacTBOPEHHUS COJIH;
___ BBIYUCJIHM HEOOXOMMBIE MACChl COJIM U BOJIBI;

____ BJeH oTMepeHHBI 00bEM BOJIBI B KOJIOY C COJIBIO;

___ B3BECh Ha BECax COJIb U BBHICHIIb €€ B CYXYIO KOJIOY;

____ oTMepsiit He0OXOAUMBII 00BEM BOIBI.

«PaCTBOpBI: JICKTPOJUTHIECCKAA JUCCOLNAIIUSA, PCAKIIUN HOHHOT'0 o0MeHa»

B 3a0anuax NeNe 1 — 25 ykasxcume npagunvHvle omeemal.

1. Yka:kuTe rpynmy, B KOTOPOii Bce BEIeCTBA — YJIEKTPOJIUTHI:
a) caxap, KACJIOPO/I, TIHUIICPHH;

0) xsopoBoopo, cynbdar xkenesa (I1), ruapokcu Kanus;

B) THJIPOKCH]] HATPHS, CEpHAs KHCIIOTA, XJIOPUJI KaJIbIIHS,

T') BOJa, alleTaT HaTpusl, KpeMHEBast KHCIIOTa.
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2. YKkaxKuTe rpyniy, B KOTOpPOii Bce BellleCTBa — HeAJIEeKTPOJIHUTHI:

a) caxap, KUCIOpO/, TJIUICPHH,

0) xsopoBoopon, cynbdar xxenesa (I11), runpokcns kamus;

B) THIPOKCH]] HATPHS, CEpHAsl KHCIIOTA, XJIOPU KaJIbIIHS,

T') BOJa, alleTaT HaTpHsl, KpeMHeBasl KUCIIOTa.

3. JleJieHne BeleCTB HA JIEKTPOJIUTHI H HEXJIEKTPOJIUTHI MPeII0KII:

a) I1. Kropu;

0) M. ®apaneii;

B) O. Pesepdopx;

r) C. Appenuyc;

1) M. Kropu.

4. DJIEKTPONPOBOIUMOCTH BOAHBIX PACTBOPOB YJI€KTPOJIUTOB 00YCJI0BIEHA HAJTHYHEM:
a) HETIOJIIPHBIX MOJIEKYIT;

0) TOIHKO KaTHOHOB;

B) TOJIBKO aHHOHOB;

') 1 QaHUOHOB, Y KATHOHOB.

5. DaexkTpoJMTAMH MOTYT OBITH BElECTBA C:

a) HOHHOM CBS3bIO;

0) KOBaJICHTHOH CUJIbHOMOJISIPHON CBSI3bIO;

B) KOBAJIEHTHOM MaJIONOJISIPHOM CBSI3bIO;

T') KOBaJICHTHON HETOJSPHOH CBA3BIO.

6. Ilpoumecc pacmaga »3J1eKTPOJMTAa HA HMOHBI B BOJHOM pacTBOpe WM pacijaBe
Ha3bIBaeTCs:

a) MOoJIsSIpU3aLus;

0) HOJISIPU3yEMOCTb;

B) JMCCOIIHAIIHS;

T') COeIMHEHHUE;

1) OKUCJICHHE;

€) BOCCTaHOBJICHHE.

7. OCHOBOIIOJIOKHUK TEOPUH IJIEKTPOJTUTHYECKOI THCCOIUAIUHN:

a) I1. Kropu; 6) M. ®dapaneii; B) 3. Pezepdopn; r) C. Appennyc; 1) M. Kropu.
8. DueKkTpouTHI, MPH JAMCCOUMALMM KOTOPBIX B KayecTBe KATHOHOB OTIIENJIAIOTCS
TOJIbKO HOHBI BOJ0PO/1a, HA3LIBAIOTCS:

a) OCHOBaHMSI;

0) OKCHJIBI;

B) KHCJIOTHI;

T') CpeliHue COJH;

1) KACJIBIE COJIH;

€) OCHOBHBIE COJIH;

) IBOIHBIE COJIH.

9. DJIEKTPOJIUTHI, MPH JUCCOLMAIUN KOTOPBIX B KaUecTBe AHHOHOB OTIIEILISIOTCH TOJbKO
THAPOKCH/I-HOHBI, HA3bIBAIOTCSH:

a) OCHOBaHHSI,;

0) OKCHJIBL;

B) KHUCJIOTHI;

') CpeIHUE COJIH;

1) KHCIIBIE COJIN;

€) OCHOBHBIE COJIH;

K) JIBOMHBIC COJIH.

10. D/1eKTPOIUTHI, IPH TUCCOLUALUH KOTOPBIX 00pa3yI0TCsl KATHOHBI TOJIbKO MeTALI0B H
AHNOHBI TOJIHKO KUCJIOTHBIX 0CTATKOB, HA3bIBAIOTCSH:

a) OCHOBaHMS;

65



0) OKCHJIBI;

B) KHCJIOTHI;

T') CpeIHUE COTIH;

1) KACJIBIE COJIH;

€) OCHOBHBIE COJIH;

) IBOITHBIE COJIH.

11. DJIeKTPOIUTHI, IPH JUCCONMALMH KOTOPBHIX 00pa3ylOTCs KATHOHBI METAJIOB H HOHBI
BO/J0P0/1a, HA3BIBAKOTCH:

a) OCHOBaHMS;

0) OKCHJIBI;

B) KUCJIOTBI;

T') CpEeIHUE COJIH;

1) KUCJIbIE COJIN;

€) OCHOBHBIE COJIH;

K) JIBOMHBIC COJIH.

12. DaeKkTPOJIUTHI, NMPH AUCCONMANMU OOPA3yIOTCSI AHMOHBI KHCJIOTHBIX OCTATKOB H
THAPOKCH/I-HOHBI, HA3bIBAKOTCS:

a) OCHOBaHWSI;

0) OKCHJIBI;

B) KUCJIOTHI;

T') CpeIHUE COTIH;

1) KACJIBIE COJIH;

€) OCHOBHBIE COJIH;

) IBOITHBIE COJIH.

13. D1eKTPOAUTHI, IPH JUCCONMALNHN KOTOPBIX 00pa3yl0TCsi KATHOHBI Pa3HbIX METAJLIOB,
Ha3bIBAKOTCH:

a) OCHOBAHUS,

0) OKCHJIBI;

B) KHCJIOTBI;

T') CpeIHUE COJIH;

1) KACJIBIE COJIH;

€) OCHOBHBIE COJIH;

K) JIBOMHBIC COJIH.

14. BoiGepuTe CHJIbHBIE YJIEKTPOJIUTHI:

a) H,O; 6) NaCl; B) KOH; r) HBr; 1) HF; ) HCIO4;

3) Zn(OH),; n) Mg(OH),; k) H3PO4; 1) L1,COs3;

M) AI(OH);; 1) Fe,(SO4)s; 0) AgCl.

15. Boi0epure ciadble 3J1eKTPOJIUTHI:

a) H,O; 6) NaCl; B) KOH; r) HBr; 1) HF; e) H,SOs3;

%) HClOy; 3) Zn(OH),; n) Mg(OH),; x) H3POy;

1) Li,COs; m) AI(OH);3; 1) Fea(SO4)3; 0) AgCl.

16. Boi0epuTe 3JIeKTPOJMTHI CpPeiHeli CUJIbI:

a) H,O; 6) NaCl; B) KOH; r) HBr; 1) HF; e) H,SOs3;

x) HClOy; 3) Zn(OH),; n) Mg(OH),; x) H3POy;

1) Li,COs; m) AI(OH);3; 1) Feo(SQO4)3; 0) AgCl.

17. Ilpu moJiHo# qucconManum 2 MoJib ATIOMUHHI cyiabpaTa 00pa3oBaanch cyjb(aT-HOHBI
KOJIM4€eCTBOM BelllecTBa:

a) 2 Moib; 6) 3 MoJIb; B) 6 MOJIB; T') 12 MOJTb.

18. B pacTBope, conepxamem 0,1 moab xjaopuaa xese3a (I11), cyMmmapHoe KoJ1H4ecTBO Bcex
HOHOB PaBHO:

a) 0,1 momp; 6) 0,2 monb; B) 0,3 Moib; 1) 0,4 MOJIB.

19. Hau6osee cnibHOM M3 NPeJI0KeHHBIX ABJISETCS KHCJI0TAa:
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a) yronpHasi; 0) KpeMHeBast; B) cepHasi; I') opTodocopHas; 1) a30THas; €) a30TUCTAsL.

20. IIpu3Haku peakuuii HOHHOr0 o0MeHa:

a) BBIJCJICHUE TEIJIOTHI;

0) MOTJIOIIEHUE TETUIOTHI;

B) BBIIIQ/IEHUE WM PACTBOPEHHE OCA/IKA;

T') BBIJICTICHUE Ta3a;

1) ”3BMEHEHHUE 1IBETAa;

€) U3MEHEHHE 3aIaxa;

) 00pazoBaHue BOJIbI HITH CIIA00TO AIEKTPOIIUTA.

21. Yro6bl peakuus nporekana no cxeme «Cr’" + 30H — Cr(OH);|» Hy:KHbBI:

a) Cl‘z(SO4)3 n Hzo;

6) CI‘203 u HCI,

B) CrCl; mu NaOH;

F) CI'203 n KOH.

22. B peaknum Mexkay pactBopamu HutTparta cepedpa (I) m xyiopuaa Kajaus y4acTBYIOT
HOHBI:

a)K'm Ag";

0) K" u NO*»

B) K" u CI;

r) Ag' u Cl;

1) Ag" uNOs7;

e) ClI'u NO;~.

23. B pacrBope, copepxamem 0,15 Mosp HUTPpaTa Marums, CyMMapHoe KOJIH4YeCTBO BCex
HOHOB PaBHO:

a) 0,15 monn; 6) 0,30 moub; B) 0,45 Monb; 1) 0,60 MOJIB.

24. Cymma Bcex k03¢ PUIHEHTOB B NMOJHOM HOHHOM YPABHEHHH MeEXKIAY CEPOBOIOPOIHOM
KHCJI0TOH ¥ H30BITKOM PACTBOPAa T'HAPOKCH/IA KAJINS PABHA:

a) 12;6)4;8) 10; 1) 6; 1) 3; €) 18.

25. Cymma Bcex KOIQ(PHUIHMEHTOB B COKPAalIéHHOM HOHHOM YPABHEHHH MEXKIY
CEepOBOOPOAHOI KHCJI0TOH U M30BITKOM PacTBOPAa TMAPOKCUIA KAJIUs PaBHA:
a)12;6)4;8)10;1)6; 1) 3;¢) 18.

B 3a0anusax NeNe 26 — 28 ycmanosume npaguibHyio 3a6Ucumocms

Medxncoy 1eevim u npasvim cmonoukamu. Omeem 3anuuiume 6
euoe komounayuu yugpp u oyxe. Hanpumep: 1A, 2b, 3B, 4I.

26. YCTaHOBUTH COOTBETCTBHE MEKAY HA3BAHUAMM 3JIEKTPOJHMTOB U yYPABHEHHUSIMH HX
AUCCOIHALINN:

HA3BaAHMA YPaBHeHHA

1 KHUCIIOTBI A Me,(An)k < pMek" + k Anp

2 OCHOBaHUS b H,An < pH" + An°

3 coJu B Me(OH)k «» Mek™ + k OH"

27. YCTaHOBUTB COOTBETCTBHE MEKIY YacTsAMH popmy.i:
JieBast npasasi

I M= A N/Ny

2a= b miv

3v= B Viv

4Vm= I' n/N

28. YcTaHOBHTDL COOTBETCTBHE MEXKAY SHAYCHUAMHU CTCIICHU JUCCONHUANMU IJIECKTPOJIUTOB
U KJIaccH(PUKANMEH YJIeKTPOJIUTOB:

KjIaccupuranus HHTEpPBAJ 0
1 CUJIbHEIE A 2% <a<75%
2 cira0ble b 75% <a<100%
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3 CpEIHEH CHIIBI B 0%<a <2%

B 3a0anusax NeNe 29 — 33 pacnonoscume cnoea 6 npaguibHom
nopaoke. Omeem 3anuuiume 6 euoe NPAGUILHOU
nocneoosamenvrnocmu yugp. Hanpumep: 1, 8, 2, 4, 3, 7, 6, 5.

29. YkakuTe onpeejieHue TEPMUHA «JTEKTPOJTUTHD:

1 pactBOpBI 6 KOTOpBIX

2 osnekTpoauthl 7 BemiecTsa,

3 mpoBonAT 8 Ha3bIBAIOTCS

4 TOK, 9 wumm

5 pacmiaBbl 10 snexTpuueckuit
30. Ykaxkurte onpejaejieHue TEPMUHA «HENIEKTPOJTUTHID»:
1 koTopmIX 7 wnmm

2 TOK, 8 wumm

3 Bemectna, 9 BoOJHBIE

4 HesnexktponuTsl 10 He

S pacTBOpbI 11 wna3bIBarOTCS

6 pacTtBOpBI 12 pacnnaBbl

31. Ykaxkure onpeacjeHue TCepMUHA «KCTEMMECHb JUCCOLNAIIUMD) ¢

1 Ha 9 yactun
2 pactBopenHoro 10 obmemy
3 K 11 Ha
4 OrHolIeHue 12 uwucna
5 pucconmanmu 13 BelecTBa —
6 uuciy 14 wons
7 4acTtuIl, 15 cremenn
8 pacnaBmmxcs
32. Ykaxkure onpejaejieHue TEPMUHA «KMOHHAS PeaAKIUsD):
1 pacTBope 5 B3anmopericteue
2 peakuuen 6 B
3 HMOHOB 7 Ha3bIBAIOT
4 MOHHOM
33. Ykaxure onpeaejieHue TEPMUHA «PeaKIMU HOHHOTO 00MeHa»:
1 3TO 8 00MEHUBaIOTCSA
2 xoze 9 peakiuu
3 NOHaMU 10 OHM
4 HMOHHOTO 11 oOMeHa —
5 MEXKTY 12 B
6 Peaxnuu 13 KOTOPBIX
7 AJIEKTPOJIUTAMH,
«XuMHYeCKHe peaKIum»
B 3a0anusax NeNe 1 — 36 ykaxrcume npasuibHvle omeemul.
1. ITo

KOJIUIE€CTBA HCXOAHBIX BCIIECCTB U MIPOAYKTOB PCAKIINH ACJATCH HA PeaKIUu:

a) COCJIMHEHNS,

0) OKHCIICHHUS] — BOCCTAHOBJICHUS;
B) 9K30TEpPMUYECKHE;

T') pa3I0KEHHUS;

1) HeOOpaTUMBbIE;

€) KaTalIuTHYECKUE;

) 3aMEIIEHNS;

HU3MECHCHHUIO
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3) SHAOTEPMUUYECKHUE;

1) 00paTuMeIe;

K) HEKaTATUTUYECKHUE; JT) OOMEHa.
2. ITo M3MeHEeHUI0 CTEeNeHN OKMCJIEHNUS JIEMEHTOB PeaKuH JeIATCS HA peakuum:
a) COCMHEHHUS;

0) OKHCIICHUSI — BOCCTAHOBJICHUS;
B) 9K30TEPMUYECKUE;

T') pa3ioXKeHUs;

1) HeOOpaTUMBbIE;

€) KaTaJluTHYECKHUE;

) 3aMEILeHUS;

3) SHAOTEPMUYECKHUE;

1) oOpaTumsie;

K) HEKaTaJIUTUYECKUE;

1) oOMeHa.

3. I1o morJioleHuIo ¥ BbI/IeJIEHHI0 YHEPTUH PeAKIHH AeIATCS HA PeaKIUu:
a) COEIMHEHNUS,

0) OKHCIICHUS] — BOCCTAHOBJICHUS;
B) 9K30TEPMUYECKHUE;

T') pa3ioXKeHUs;

1) HeOOpaTUMBbIE;

€) KaTaJluTHYECKHUE;

) 3aMEILCHUS;

3) SHAOTEPMUYECKHUE;

1) oOpaTumsle;

K) HEKaTaIUTUYECKUE;

1) oOMeHa.

4. Ilo N13MeHEeHUI0 HATIPABJIEHUS PEAKIINH BCe PeaKHH JeIATCs Ha:
a) COCJTMHCHHS,

0) OKHCIICHUS] — BOCCTAHOBJICHUS;
B) 9K30TEPMUYECKHUE;

T') pa3ioXKeHUs;

1) HeoOpaTUMBbIE;

€) KaTaJIuTHYECKHUE;

) 3aMeIIEHNST;

3) SHAOTEPMUUYECKHUE;

1) 00paTUMBIE;

K) HEKaTaIUTUYECKUE;

J1) oOMeHa.

5. Ilo HATMYHIO CIeHAJIBHBIX 100aBOK PeaKIHH JeJSATCS HA PeaKIum:
a) COCJIMHCHUS,

0) OKHCIICHUSI — BOCCTAHOBJICHUS;
B) 9K30TEpPMUYECKHUE;

T') pa3ioXKeHUs;

1) HeOOpaTUMBbIC,

€) KaTaJIuTUYECKHUE;

)K) 3aMeIIEHNS;

3) SHAOTEPMUYECKHUE;

1) oOpaTUMBIE;

K) HEKaTaIUTUYECKUE;

J1) oOMeHa.
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6. Peakuum, B X0/1e KOTOPBIX M3 HECKOJbKHX BellecTB 00pa3yeTcsi 0HO, HAa3bIBAIOTCS
peaKkuusiMu:

a) COCMHEHHUS;

0) OKHCIICHUS] — BOCCTAHOBJICHUS;

B) 9K30TEPMUYECKHUE;

T') pa3ioXKeHUs;

1) HeOOpaTUMBbIE;

€) KaTaJluTHYECKHUE;

)K) 3aMeIIEHNST;

3) SHAOTEPMUYECKHUE;

1) oOpaTumsie;

K) HEKaTaIUTUYECKUE;

1) oOMeHa.

7. Peaknum, B XoJe KOTOPBIX M3 OJHOr0 BellecTBa o0pa3yeTcsi HEeCKOJIbKO HOBBIX,
HA3bIBAIOTCS PeaAKIUSIMU:

a) COCTMHEHNS,

0) OKUCIICHUS — BOCCTAHOBIICHUS;

B) 9K30TEpPMUYECKHUE;

I') pa3JI0KEHHUS;

1) HEOOpaTUMBIE;

€) KaTalluTHYECKHE;

) 3aMEIIEHNS;

3) SHAOTEPMUYECKHUE;

1) 00paTUMBbIE;

K) HEKaTaIUTUYECKUE;

1) oOMeHa.

8. Peakuiuu Me:K1y MPOCTHIM U CJI0KHBIM BelleCTBAMM, B X0/Ie KOTOPbIX AaTOMbI IIPOCTOI0
BellleCTBA 3aMelIAI0T ATOMbI OJHOI0 W3 JJE€MEHTOB CJIOKHOTO BelleCTBAa, HA3bIBAIOTCS
peakuusiMu:

a) COCJIMHEHNUS,

0) OKUCIIEHUS — BOCCTAaHOBIICHUS;

B) K30TEpPMUYECKHUE;

T') pa3ioXKeHUS;

1) HEOOpaTUMBbIE;

€) KaTalluTHYECKHE;

) 3aMeIIEHNS;

3) SHAOTEPMUUYECKHUE;

1) 00paTUMBIE;

K) HeKaTAIUTUYECKHE; JT) OOMEHa.

9. Peaknuu, B X0e KOTOPBIX [IBa CJOKHBIX BelleCTBA OOMEHHBAIOTCH COCTABHBIMH
YacTSIMU, HA3bIBAIOTCS PeaAKIUSIMM:
a) COCIMHEHUS,

0) OKUCIIEHUS — BOCCTAHOBIICHUS;

B) K30TEpPMUYECKHUE;

T') pa3JIOKCHUS;

1) HEOOpaTUMBbIE;

€) KaTalluTHYECKHE;

) 3aMeIEHNS;

3) SHAOTEPMUUYECKHUE;

1) 00paTUMBbIE;

K) HEKaTaIUTUYECKUE;

1) oOMeHa.
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10. XapakTepucTUKH, HE COOTBETCTBYIOLINE ONUCAHUIO PEAKIINHA

«AlLO3 + 6HCI — 2AICI; + 3H,0». 910 He peakius:

a) HeUTpalu3alluu;

0) HeoOpaTumasi;

B) OOMeHa;

T') CONTPOBOKIAETCS BHIMIAJICHUEM OCAJIKa;

1) COTIPOBOXKJIAETCS BBIJICIEHUEM Ia3a;

€) 3aMeIIeHuSs;

) COIPOBOXKJAETCS PACTBOPEHUEM OCAJIKa.

11. W3  npemiokeHHBIX THINOB  peakuuid  Bceraa  OyAyT  OKHCJIUTEJIbHO-
BOCCTAHOBHUTEJILHBIMU:

a) coeMHeHust; 0) pa3jIoKeHUs; B) 3aMEIIEHUS; T') OOMeHa.

12. W3 npeanoKeHHBIX THIOB peaKUMi HUKOrAa He OyIyT OKHMCJIHTEIbHO-
BOCCTAHOBHUTEIbHBIMU:

a) CoeIMHEHUs; 0) pa3oKeHUs; B) 3aMEIICHUS; T') 0OMEeHa.

13. U3 npeasnoKeHHBIX THIOB  peakuMii  HWHOraa  OyAyT  OKHMCJIUTEJIbHO-
BOCCTAHOBHMTEJBHBIMHU, 2 HHOTIA HET PeaKINu:

a) coeMHeHus; 0) pa3jIoKeHUs; B) 3aMEIIEHUS; T') OOMeHa.

14. Peakuuu, B X0Je KOTOPbIX NPOMCXOJMT HM3MEHeHHE CTelNeHH OKHUCJIEeHHSI aTOMOB,
Ha3bIBAKOTCH:

a) COCAMHEHHUS;

0) OKHCIICHHSI — BOCCTAaHOBIICHHS;, B) 9K30TEPMUYECKHE; T) PA3TIOKEHHS;

1) HeoOpaTUMBbIE; €) KaTATMTUYECKHE; JK) 3aMEIICHHUS; 3) YHAOTEPMUUYECKUE; U) 0OpaTUMBIE;
K) HEKaTaIUTUYECKUE; J1) oOOMeHa.

15. IIponecc oTaa4u 3J1EKTPOHOB ATOMAMH HA3bIBAETCH:

a) OKHUCJICHHEM; 0) BOCCTAaHOBJICHUEM.

16. IIpouecc npucoeMHEeHUs JIEKTPOHOB aTOMAMU Ha3bIBAETCH:

a) OKHUCJICHHEM; 0) BOCCTAaHOBJICHUEM.

17. BeurecTBa, oTAa101IME YJIEKTPOHBI B X0/1€ peaKIMU, HA3bIBAIOTCS:

a) BOCCTAaHOBUTEISIMU; 0) OKUCIIUTEISIMH.

18. BenrecTBa, npuHUMalOIIHe 3JIEKTPOHBI B X0/1€ PeaKlUH, HA3bIBAIOTCS:

a) BOCCTAHOBUTEISIMU; 0) OKUCIIUTEISIMHU.

19. Cymma ko3¢ppuunuentoB B peakuun «Cu + HNO3; — Cu(NO3), + NO + H,O» paBHna:
a) 10; 6) 20; B) 35; 1) 9; n) 12; e) 16.

20. Cymma ko3¢ punmnentos B peakuuu «Cu + HNO; — Cu(NO3); + NO; + H,O» paBHna:
a) 10; 6) 20; B) 35; 1) 9; n) 12; e) 16.

21. Cymma ko3¢ punnentos B peakuuu «H,S + O, — SO, + H,O» paBna:

a) 10; 6) 20; B) 35; 1) 9; nm) 12; e) 16.

22. Cymma k03()(pMIMEHTOB B PeaKInu

<<K2Cr207 + KI + H2S04 — Cl‘z(SO4)3 + Iz + K2S04 + HzO» paBHa:

a) 10; 6) 20; B) 35; 1) 9; nm) 12; e) 16.

23. Cymma k03()(pMLMEHTOB B PeaKu

<<K2MIIO4 + C02 — KM1104 + MnOz + K2C03» paBHa:

a) 10; 6) 20; B) 35; 1) 9; n) 12; e) 16.

24. Peakuuu, npoTeKaoline ¢ BblleJIeHHEM TeIIOThbI, HA3bIBAIOTCS:

a) COeTMHEHUs; 0) OKHUCIICHUSI — BOCCTAHOBIICHHS;, B) 9K30TEPMHUUYECKHE; T') PA3JIOKEHHUS,

1) HeOOpaTUMBIC; €) KAaTAIUTUYECKHE; JK) 3aMEIICHHS; 3) DHAOTEPMUYCCKUE; ) 0OpaTUMBIE;
K) HEKaTaJIUTUYECKUE; J1) OOMEHa.

25. Peakuuu, npoTeKaoiime ¢ MorjolmeHneM TenJ0Thbl, Ha3bIBAKOTCS:

a) COeTMHEHUS; 0) OKHCIICHUSI — BOCCTAHOBIICHHS;, B) 9K30TEPMHUUYECKHE; T') PA3JIOKEHHUS,

1) HeOOpaTUMBIEC; €) KAaTAIUTUYECKHE; JK) 3aMEIICHHS; 3) HAOTEPMUUYECKUE; ) 0OpaTUMBIE;
K) HEKaTaJIUTUYECKUE; J1) OOMEHa.
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26. U3 yka3aHHBIX IapaMeTPOB B X0/l€ PeaKIMH BCera 0CTAITCS HeM3MEeHHbIMH:

a) macca; 0) 00bEM; B) TaBJICHHE; T') KOHIIEHTPAITUS BEIIECTB; 1) TeMIIeparypa.

27. U3 npeas10sKeHHBIX YPABHEHHI YJHAOTEPMHUYECKHMH SIBJISIOTCS

a) C+ 0O, — COy; AH =- 393 k/Ix;

0) C + HO — CO + H,; AH =+ 131,4 x/Ix;

B) 2NH;3 — N, + 3H,; AH =+ 92,4 /I x;

r) 2C + O, — 2CO; AH = - 221 x]JIxk.

28. U3 npeas1oKeHHbIX YPABHEHHI IK30TEPMHUYECKUMU SABJISIOTCS:

a) C+ 0O, — COy; AH =- 393 x/Ix;

0) C + H,O — CO + Hy; AH =+ 131,4 xJIx;

B) 2NH; — N, + 3H,; AH =+ 92,4 xJIx;

r) 2C + O — 2CO; AH =- 221 x/Ik.

29. Umeem aBe 01MHAKOBBIC éEMKOCTH. B mepBoii kosmm4yecTBO BemecTBa A 4epes 10 cexyna
U3MEHWJIOCHh ¢ 6 MoJuIb 10 3 MOJIb, a BO BTOpPO# 4epe3 20 cekyna — ¢ 10 moJb 10 S5 MoJIb.
BbiGepuTe cipaBeliINBOe YTBEp KACHHE:

a) CKOPOCTb PEaKIIUM BO BTOPOM EMKOCTH OOJIBIIIE, YEM B TIEPBOIA;

0) CKOPOCTh peakuy B 00enx EMKOCTAX OJAMHAKOBAS;

B) CKOPOCTb peaKkluu B epBOM EMKOCTH OOJIbIIIE, YEM B IIEPBOIL;

I') CKOPOCTb PEaKLUH B IEPBOif EMKOCTH B 2 pa3a MEHBIIIE, YeEM BO BTOPOH.

30. Peakuum, mnporekawiiue NP HAJINYUM BeleCTB, W3MEHSIIOIIMX HX CKOPOCTb,
HA3bIBAIOTCS:

a) COeIMHEHUS; 0) OKUCIIEHUSI — BOCCTAHOBJICHHUS; B) IK30TEPMUUYECKHUE; T) PA3IOKECHHUS,;

1) HeoOpaTUMBbIE; €) KaTATMTUYECKHE; JK) 3aMEIICHHUS; 3) YHAOTEPMUUYECKUE; U) 0OpaTUMBIE;

K) HEKaTaIUTUYECKUE; J1) oOOMeHa.

31. KatainTn4yeckoe aeiicTBre BO3MOKHO B CJIy4Yasix, KOrjaa:

a) CKOPOCTh PEaKIMy B3aUMOCHCTBUS BOJOPOa ¢ OPOMOM IMOBBIIIACTCS IIPH HATPEBAHHU;

0) MHTEHCUBHOCTb PEaKIMM1 TOPEHUS YIJIsl OBBIILIACTCS MOCIE ero IpodieH s,

B) CKOPOCTb peakiiuu ropeHust ¢pocdopa MOBHIIMIAECTCS TP BHECEHUHU €T0 B aTMOCc(epy 4ucToro
KHCIIOPO/a;

I') CKOPOCTb PEaKIUH Pa3jokKeHUs] OEpTOJIETOBOM COJM IMOBBIIAETCS MPH JOOABICHUHM OKCHA
mapranmna (IV).

32. Peakuuu, npoTeKamollHe OJHOBPEMEHHO B NPOTHBOIMOJIOKHBIX HaNMPaBJIEHHUSX,
HA3bIBAIOTCS:

a) COeIMHEHNUS; 0) OKHCIIEHUSI — BOCCTAHOBIJICHHUS; B) DK30TEPMUUYECKHUE; T) PA3I0KECHHUS,;

1) HeoOpaTUMBbIE; €) KaTATMTUYECKHE; JK) 3aMEIICHHUS; 3) YHAOTEPMUUYECKUE; U) 0OpaTUMBIE;

K) HEKaTaIUTUYECKHE; J1) oOMeHa.

33. Ha cocTosiHie XMMH4Y€eCKOr0 pABHOBeCHsI He BJIMsAET U3MEHEeHHue:

a) Temmeparypbl; O) HaBJICHUS; B) KOHICHTPAIIMM BEIIECTB; I') IUIOMIAAM TOBEPXHOCTH
COTIPUKOCHOBEHHUS PEareHTOB.

34. PaBHoBecue peaknuu «Fe;04 + 4CO < 3Fe + 4CO,; AH = + 43,7 x/I:x» cMelmaercsi
BJIEBO MpPH:

a) MOBBIIICHUU TEMITCPaTyPhI;

0) MOHIKEHUU TeMIIepaTyphl;

B) TIOHWKCHHH JIABJICHHSI,

T') IOBBILLICHUY J1aBIICHUSI.

35. IloBbIlIeHMe JaBJIeHHUA B CHCTeMe cMelllaeT PpaBHOBecHe BIIPABO B PeaKIUM:

a) 2ZH,O(r) <> 2Ha(r) + Ox(1);

0) CaCO;(1B.) +> CaO(1B.) + COx(T);

B) Na(r) + 3Hy(r) <> 2NH;(r);

r) CO(1) + HyO(T) <> CO,(T) + Hy(T).

36. PaBuoBecue peaknum «4HCl + O, < 2Cl, + 2H,0; AH = - 113 x/lx» cmemaercs
BIIPaBO NpH:
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a) IIOBBIIICHUH AABJICHUA,

0) HATMYUU KaTaJIn3aTopa;

B) MOBBILICHUU TEMIIEPATYPHI;

T') MIOBBIIIICHUU KOHIIEHTPAIIUU KUCIOpOo/Ia.

BaskHeiinue oprannyeckue COeJUHEHHUs: YTJIeBOA0POIbI

| B 3a0anuax NeNo 1 — 17 ykaycume npaguibHbvle 0mMeEemul. |

1. B cocTaB opraHM4ecKuX BellleCTB He BXOAAT:

a) yriepo; 0) IMHK; B) KUCJIOPO; T) JINTHIA; 1) BOAOPOI; €) OCpUILIHiA.

2. ATOMBI B OPraHN4YeCKHX BelIeCTBaX CBA3aHbI CBA3LIO:

a) METaJNINYECKO; 0) KOBAJIECHTHOM MOJIIPHOM; B) HOHHOM; T') KOBAJIEHTHOM HETIOJIIPHOI;
1) BOJOPOJTHOM.

3. IIpu ropeHnu MeTaHa 00pa3yroTcs:

a) YIIeKUCTbIN Ta3; 06) CepoBOIOPOA; B) BOAA; T') BOJOPOI; 1) Caxa.

4. JIisi MeTaHa XapaKTepPHbI peakum:

a) 3aMelIeHus; 0) COeIMHEHMST; B) Pa3JIOKEHUS; T') OOMEHa; 1) HeUTpaTu3aum.
5. IIpu 4aCTUYHOM OKHMCJIEHHMH MeTaHa 00pPa3yloTcs:

a) YIIIEKUCTBIN Ta3 U BOJIA;

0) yriaepoa v BOAOPOJ;

B) YrapHBbIil ra3 u yriepos;

I') yrapHblii ra3 ¥ BOJOPO/I.

6. dTan pearupyer c:

a) cynab(}aTHON KUCIIOTOM; 0) BOAOPOIOM; B) KHCIIOPOJOM; T) IIEI0YaMu; 1) XJIOPOM;
€) XJIOPOBOZOPOAOM.

7. B MoJieKyJ1e 3THIeHA PUCYTCTBYIOT CBA3U:

a) oMHapHbIe; 0) IBOMHBIEC; B) TPOMHEIE; ') ApOMaTHYECKHUE.

8. B MmoJiekyJ1e alleTH/IeHA NPUCYTCTBYIOT CBSI3H:

a) oAMHApHBIE; 0) TBOIHBIE; B) TPOMHBIE; T) apOMaTHUECKHUE.

9. JTUJIEeH BCTyNaeT B PeaKum:

a) 3aMelleHus; 0) COeIMHEHNS; B) pa3NioKeHus; T) oOMeHa; 1) HeHTpaIu3auu.
10. AueTuiieH BCTynaeT B peakum:

a) 3aMeleHus; 0) CoeIMHEHUs; B) pa3Nio>KeHus; T) oOMeHa; 1) HeHTpaIu3aium.
11. IIpucoennHenue BOAOPOAA — ITO:

a) TUAPUPOBAHUE;

0) rugparanms;

B) HUTPOBAHHE;

I') TUIPOTajoreHUPOBAaHMUE;

n) cynbdupoBaHue;

€) raJloreHupoBaHHeE.

12. IlpucoenuHeHue rajoreHoB — 3To:

a) TUAPUPOBAHUE;

0) ruaparanms;

B) HUTPOBAHMUE;

T') TUAPOTATIOr€HUPOBAHHE;

n) cyibpupoBaHue,

€) raJIoreHUpOBaHHUE.

13. IlpucoenuHeHUE raJIOreHOBOJIOPOAOB — ITO:

a) TUAPUPOBAHUE;

0) rugparanms;

B) HUTPOBAHME;

I') TUIPOrajoreHUPOBAaHMUE;



1) Cynb(hUpOBaHHE;

€) raJloreHupoBaHHUe.

14. IlpucoennHenne BoAbI — 3TO:
a) TUAPUPOBAHUE;

0) rumparanus;

B) HUTPOBAHMUE;

I') TUAPOTaJIOr€HUPOBAHHE;

1) cyab(hupoBaHue;

€) raJJoreHUpOBaHHUE.

15. KucJjiopoa u anernijieH pearupyoT MOJTHOCTHIO IIPH COOTHOLLICHUH COOTBETCTBEHHO:
a) 1:2;6) 5:2; B) 5:1; r) 1:20; m) 2:1.

16. Peakuuu noiuMepu3anum siBJISIOTCA PeaKIUSIMU:

a) 3aMeIIeHNS;

0) coeTMHEHNS;

B) pa3i0KEHUs;

r) oOmMeHa;

1) HeUTpaTu3aluu.

17. OTHOCHTeILHASA MOJIEKYJ/IsIpHasi Macca moaudTuiaeHa npu n = 1000 cocrap.sier:

a) 14000; 6) 30000; B) 56000; 1) 28000.

B 3a0anuax NeNe 18 — 20 ycmanosume npagunvHyto
3A6UCUMOCHb MeIHCOY JIe6bIM U NPAGHIM CHIOJIOUKAMU.
Omeem 3anuwiume 6 uoe KomouHayuu yugpp u oyKe.
Hanpumep: 14, 25, 3B, 4I.

18. YcraHoBuTH cCOOTBeTCTBHEe MexaAy ¢opMyJaMH XJIOPHPOM3BOAHBIX MeTaHA M
00/1aCTAMU UX NPUMEHEHUsI:

dopmynnl npumeHeHue

1 CH;5Cl1 A MenunmHa

2 CH,Cl, b opranunueckuii cunTes
3 CHCI; B ramenue oruas

4 CCly I pactBopuTens

19. YcTaHOBHTBH COOTBETCTBHE MEKIY MOJIEKYJISIPHBIMUA (JOPMYyJIaMU TOMOJIOTOB MEeTaHA U
X HA3BAHUSIMM:
dopmynv Ha3eanus

1 C5Hg A oxran

2 CeHi4 b nenran

3 CgHyg B rekcan

4 CsH, I' npoman

20. YcTaHOBUTDH COOTBETCTBHE MKy PeareHTaMu M NPOAYKTAMHU PeaKkumid:
peazenmul npooyKmul

1 CH2=CH2 + Hz A C02 + HQO

2 CH=CH + 2Br, b CH;—CHj;

3 CH2=CH2 + 02 B CHBI‘Z_CHBrz
4 CH4 + Cl, I' CH5Cl1 + HCI
5 CH=CH + 2HCl1 1 CH5—CHCl,

BaskHeiilue oprannyeckue CoeJUHEHNsI: METAHOJL, ITAHOJI, IVINIEPHH, YKCYCHASI KUCJIOTA,
KHUPBI

B 3a0anuax NeNe 1 — 23 ykascume npaguibHvle Omeemul.
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1. Opranuyeckue BellecTBa, CO/ep:Kallde B CBOEM COCTaBe TI'MIPOKCWILHYIO TIpymniy,
Ha3bIBAKOTCH:
a) YIJIeBOJIOPO/IbI;
0) cupThI;
B) KapOOHOBBIE KUCIIOTHI,
T) allbJICTU/IbI;
1) YTIIE€BOJIBI;
€) aMUHOKHCJIOTHI.
2. JTaHoJ — CIUPT:
a) MepBUYHBIN;
0) BTOPUYHBIH;
B) TPETUYHBIII;
') MHOT'OQTOMHBIH;
1) OJTHOATOMHBIH.
3. I'lImnepuH — CIUpT:
a) MepBUYHBIN;
0) BTOPUYHBIH;
B) TPETUYHBIII;
') MHOT'OQTOMHBIH;
1) OJTHOATOMHBIH.
4. Cymma k03¢ (pHIHEeHTOB B YyPABHEHUH PeaKIMH MOJIHOT0 OKHCJIEHHA ITAHOJIa PaBHA:
a)6;0)7;8)8;1)9; m) 10; ¢) 11.
5. Jranoa pearupyer c:
a) HaTpHEM;
0) TUIPOKCUIOM HATPUS;
B) KapOOHATOM HaTpusi;
T') XJIOPOBOJOPOJIOM;
1) KUCIIOPOJIOM.
6. Ilpn mosyyenun 3tmiara Hatpusi (C;HsONa) maccoit 68r Bbiaeauics Boaopoa (H.y.)
o0bémMom:
a) 22,4m; 6) 11,21; B) 44,811; T) 5,601
7. I'iMuepuH pearupyer c:
a) HaTpHeM;
0) TUAPOKCHUIOM HATPHS;
B) KapOOHATOM HaTpUs;
T') XJIOPOBOIOPOJIOM;
n) ruapokcuaom meau (I1).
8. Peaknus ruapoxcuaom meau (I1) — kayecTBeHHasi peakuus Ha:
a) KpaTHYIO CBSI3b;
0) MHOrOaTOMHBIE CITUPTHI;
B) KapOOHWIBHYIO TPYITY;
I') KapOOKCHIIbHYIO TPYIIIY;
1) IETITUAHYIO CBA3b.
9. Ilpu B3auMoJeiicTBHM C IIMIEPUHOM HATpusi Maccoil 69 r BblIeanscs Boaopoa (H.y.)
o0bémom:
a) 22,4m; 6) 44,81; B) 33,601; 1) 11,271
10. ®yHKkumnoHa bHAsI TPYNIA CIMPTOB:
a) TUJIPOKCUIIbHAS;
0) kapOOHUIIbHAS;
B) KapOOKCUIIbHAS;
') aMUHOTPYIINa;
1) HUTpOIpy1Ia;
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€) aMuJIHas;

) MENTUAHAS.

11. ®yHKuMOHAJIBbHASA IPyNNa KAPOOHOBBIX KHCJIOT:
a) TUJIPOKCHUITbHAS;

0) xapOOHMIIbHAS;

B) KapOOKCHIIbHAS;

') aMUHOTPYTINIa;

1) HUTPOTpy1Ia;

€) aMUJIHas; ) TIENTHU IHAS.

12. YkcycHasi KHCJIOTA He pearupyer c:
a) XJIOpOM;

0) MenbIo;

B) THIPOKCUJIOM HATpHS;

I') MarHuew;

J1) OKCHJIOM KaJIBIIHS;

€) CIIUpTaMy;

) OPOMOBOIOPOAOM;

3) KapOOHATOM KaJIHsl.

13. IIpu3Hak peaknuu YKCYCHOM KHCJIOTBI ¢ KADOOHATOM HATPHS:
a) BBIMAJICHUE OCaJKa; 0) BhIJICICHUE Ta3a; B) U3MEHEHHUE I[BETA.

14. {ns npurorosaeHus 20r 9%-H0oro pacTeopa yKCyCHOH KMCJIOThI HY’KHO B3ATh KHCJIOTY

U BOJlY COOTBETCTBEHHO:
a)2u S M

0) 13,6 T u 6,4 mu;

B) 1,8 r m 18,2 mu;

r) 0,18 ru 19,82 mi.

15. OTaHo.1 npUMeHsieTcH:

a) Kak 100aBKa K rOproYeMy;

0) KaK B3pbIBUATKa,

B) Kak NuuieBas 100aBKa;

T') AJIs1 CBApKU METAJIOB,

1) KaK 3JIEKTPOU3OJISIIUOHHBII MaTepHall.

16. YkcycHast KMC10TA IPUMEHSIETCH:

a) KaKk Jo0aBKa K rOpro4YeMy;

0) KaKk B3pbIBUATKA;

B) Kak NuuieBas 100aBKa;

T') AJIs1 CBApKU METaJIOB,;

1) KaK 3JIEKTPOU3OJISIIUOHHBII MaTepHall.

17. Ykaxure popMy.1y cTeapuHOBOH KHCJIOThI:
a) C15H31COOH; 6) C]7H35COOH; B) C]7H33COOH.
18. Ykamxure popmyJ1y 01€HHOBOI KHCJIOTHI:

a) C15H31COOH; 6) C]7H35COOH; B) C]7H33COOH.
19. Ykaxure popmy1y nNaJbMHUTHHOBOH KHCJIOTHI:
a) C15H31COOH; 6) C]7H35COOH; B) C]7H33COOH.
20. TpucTteapuH BrepBble CHHTE3UPOBAJI:

a) A. Konn0e;

0) O. Ouep;

B) M. bepTio;

r) A. byTnepos;

n) H. 3enunckuii;

e) H. bynre.

21. Kupsbl — 3T0:
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a) conu; 0) cioxHbIe 3(UPBI; B) KAPOOHOBBIE KUCIIOTHI; T') CIIUPTHI.
22. MbuL1a — 310

a) comny; 0) ciaoxHbIe 3(UPBI; B) KAPOOHOBBIE KUCIOTHI; T') CIIUPTHI.
23. B ocHOBe MPOM3BOACTBA MAPIrapMHA JIEKUT PeaKkms:

a) OKucCIeHus; 0) TUAPUPOBAHMS; B) THAPATAINH, T') THAPOIIN3A.

B 3a0anuu Ne 24 ycmanosume npaguinbHyio 3a6Ucumocms
MedHcOy 1e6biM U npagvim cmoaoukamu. Omeem 3anuuwiume 6
euoe komounayuu yugp u oyxe. Hanpumep: 14, 2b, 3B, 4I.

24. YCcTaHOBHUTB COOTBETCTBHE MEKAY HA3BAHUAMM M (DOPMYJIAaMH CIIUPTOB:

Hazeanus dopmynnt
1 metanon A CH,OH—CHOH—-CH,0OH
2 DTaHO1I b CH;—CH,—CH,0OH
3 nmponaHo B CH;0H
4 rnunepuH I' CH;—CH,OH

5 ykcychas kucnora JI CH;—COOH

Ba:kHeilimmue OpraunveCckue Beuecrea: yriieBoabl, aMUHOKHUCJIOTHI, 6e.mm, HYKJICHHOBbLIC
KHCJ0ThI. MeCcTO XUMHUH Cpeau Apyrux Hayk

B 3a0anuax NeNe 1 — 15 ykaxcume npasuibhvle omeemul.

1. I''1rok03a oOpa3yeTcsi B pacTeHMAIX B pe3yJbTaTe mpoiecca:
a) Opoxenus; 6) GoTocuHTE3a; B) TUAPOIIN3A; T) OMBLUICHUSI.

2. I'nroko3a sBJsiercs:

a) aJbJETUIOM;

0) MHOTOaTOMHBIM CITUPTOM;

B) KapOOHOBOM KHUCIIOTOI;

T') OTHOATOMHBIM CITUPTOM;

1) aNbJETUAOCTHPTOM.

3. I'ioko3a pearupyer c:

a) BOJIOM;

6) runpoxcunom menu (I1);

B) aMMHUa4HBIM pacTBOpoM okcua cepedpa (I);

') HaTpHUEM;

1) TUIPOKCHUIOM KaJIusl.

4. B yaii maccoii 250 r mos10KMIIM JABe JIOKKH caxapa mo 8 r kaxjaas. MaccoBasi 10Jis1
caxapa B yae paBHa:

a) 7,8%; 0) 12,8%; B) 3,1%:; 1) 6,4%.

5. KayecTBeHHOI peaknueil Ha KpaxMaJ siBJIsieTCs B3aNMO/elicTBHe ero c:
a) ruapokcuaoM meau (I1);

0) Hoaom;

B) Q30THOM KHUCTIOTOM;

) OpOMHOIi BOAOMH;

1) aMMHUAYHBIM pacTBOpoM okcujia cepedpa (I).

6. KpaxmaJn BcTynaer B peakuuio:

a) Opoxenwus; 0) GOoTOCUHTE3a; B) TUAPOJIN3A; T') OMBUICHUSI.

7. DyHKUHMOHAIbHBIE I'PYNIIbI AMHHOKHUCJIOT:

a) KapOOHUIIbHAS,

0) aMuHOTpYIITA;

B) TUJPOKCUJIbHAS;
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I') KapOOKCHIIbHAS;

1) HUTPOTpy1Ia;

€) TeMnTH/IHas.

8. Xapakrep aMMHOKHCIOT:

a) aMmpoTepHbIil; 6) OCHOBHBII; B) KUCIOTHBIMH.
9. CBs3p, ocywmecrBisieMass € MOMOWIBI (PYHKIHOHAJIBHOMN
Ha3bIBAETCSH:

a) KOBaJIEHTHasl MOJISIpHAs;

0) MOHHas,

B) BOJIOPO/IHAS;

T') MeNTH/IHAS,

1) KOBAJICHTHASI HETIOJISIpHAS;

€) MeTaJuIn4YecKasl.

10. beaku — 310!

a) MOHOMEpBI; ) TPUMEPHI; B) IUMEPHI; I') TOTUMEPBHI.
11. beJiKku He BCTYNAKOT B PEaKIHIO:

a) KCAaHTOIIPOTEHHOBYIO;

0) OuypeToByIO;

B) XJIOPUPOBAHUS;

I) JeHaTypaluy;

1) THAPOIIU3A.

12. ®ynkuuu JHK:

a) nepenaya uHGopmauuy;

0) HOCHUTENb HACIEACTBEHHON MH(pOpMAIUY;
B) HaIlpaBJIsieT CUHTE3 O€JIKa B OpraHu3Me;
') TPAaHCIIOPTHASL.

13. ®ynkunu PHK:

a) nepenaya MHGOpMaIHH;

0) HOCUTENb HACJIEICTBEHHON HH(pOopMalnH;
B) HaIlpaBIIsieT CHHTE3 O€JIKa B OpPraHu3Me;
I') TpaHCTIOPTHAs.

14. U3 opranuveckux BellecTB COCTOAT:
a) DJIEKTPOJIAMIIOUKA;

0) Te(hI0HOBOE MOKPHITUE TIOCYIbI;

B) YIIaKOBOYHas IJIEHKA;

I') MyXOBas MOIYIIKa;

1) )KEMUYT;

€) BUHO;

) Kadenb;

3) CIIMBOYHOE MacJIo;

1) BapeHbe.

IrpyINInbl

(-CO-NH-)

15. «lllmpoko nmpocTHpaeT XUMHUS PYKH CBOH B /1eJIa YeJI0BeYeCKHe...» - 3TO CJIoBa:

a) bytnepora A.;
0) JlJomonocoBa M.;
B) 3uHuHa H.;

r) 3enuHckoro H.;
1) Menneneena Jl.

B 3a0anuax NeNe 16 — 22 ycmanoeume npaguinbvhyio
3A6UCUMOCHIL MEMHCOY J1€6bIM U NPABLIM CHIONOUKAMU.
Omeem 3anuwiume 6 guoe Komounayuu yugpp u oyKe.
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Hanpumep: 14, 25, 3B, 4I.

16. YcTaHOBUTH COOTBETCTBHE MEKIAY BUIAMHU OPOKEHUSI U MX MPOAYKTAMMU:
6UObl npooOyKmol

1 cniuproBoe A sTaHoBasg KucJIoTa

2 YKCYCHOKHCIIOE b MonouHas kucioTa

3 MonouHoKHcIIOe B sTanon

17.  YcraHOBHMTH COOTBETCTBHE MeK1Yy HA3BAHHSIMH YIJI€BOJ0B M UX KJacCaMu:
Ha36anus Knaccol

1 kpaxman A MOHOCaxapuIpl

2 riaroko3a b onurocaxapuel

3 caxapo3sa B nonucaxapupt

4 nemnoao3a

18. YcTaHOBHTH COOTBETCTBME MeEKAY HA3BAHHUSMU H MOJEKYJAPHbIMH GopMyIamMu
YIJIeBOJOB:

Ha3eéanus dopmynt

1 rmoko3a A Cp,H»Oq;

2 caxapoza b (C¢H1005)n

3 kpaxman B CegH 204

19. YcTaHOBUTH COOTBETCTBHE MEXKAY HA3BAHUSIMHU BelIECTB M PeaKIUSAMH, B KOTOpPbIE
OHH BCTYNAKOT:

Ha3eéanus peaxkyuu

1 rroko3a A oMblIEHHE

2 kpaxman b runpokcunom menu (11)

3 TpuonenH B c HaTtpuem

4 3TaHol I' ¢ iomoMm

20. YcTaHOBUTH COOTBETCTBHE MEXKAY HA3BAaHUAMH U (pOPMYJIaMH AMUHOKHCJIOT:
Hazeanus dopmynvt

1 rmyramuHOBast A (HO)CH,—CH(NH,;)—COOH

2 cepuH b (NH,)CH,—COOH

3 au3uH B HOOC—CH,—CH,—CH(NH,)-COOH

4 amunoykcycHas " HoN—(CH,)4s—CH(NH,)—-COOH
21. YcTaHOBHUTB COOTBETCTBHE MEKAY BHIAMH CTPYKTYP 0eJIKa M HX CTPOCHUEM:

CMmpyKmypol cmpoenue

1 mepBu4Has A ydacTku Oelika CKpy4eHbI B CIIUPAb

2 BTOpUYHAA b wmakpomonekynsl Oenka OpPHEHTHPOBAHBI OJIHA OTHOCHTEIIBHO JPYrou
onpeAenéHHbIM 00pa3oM

3 TpeTuyHas B nocnenoBaTenbHOCTh COCIMHEHHSI aMUHOKHUCIOTHBIX OCTATKOB B MOJICKYJIE
Oenka

4 yerBeptuuHas [' oOpueHTaLus COUPAIBLHON LIENU B IPOCTPAHCTBE

22. YCTaHOBHTH COOTBETCTBHE MEKAY BEeIIECTBAMU U IPOAYKTAMHA HUX nepepaﬁoTlm:
eeuiecmea npodykmbt

1 nemmonoza A naToka
2 MeTaH b Oymara
3 kpaxman B OeH3UH
4 xup r MBLJIO
Jil| caxa

OTBeThI

Tema «PacTBOpbl: KjIaccu(puKkanmsi pacTBOPOB, CHOCOObI BBIPAKEHHUS KOHIEHTPALMH
pacTBOpPoOB»
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1 [B [7 A B 13 [A [19]B
)
2 |A |8 |B 14 [B [20]T
3 |6 [9 B 15 |r [21]|B
4 [t [10]A 16 |10 [22]A
5 A [ur 17 |Bb |23]3,6,5427,1
6 |5 [12]1 18 | A [24]51423

Tema «PaCTBOpLI: IJEKTPOIUTHYCCKAA JUCCOUAIINA, PCAKIIUHA HOHHOI'0 o0MeHa»

1B 10 | I’ 19 | B 28 | 15,2B,3A

2| A 11 | 1 20 | B,I',K 29 |7,1,9,5,63,10,4,8,2

3|b 12 | E 21 | B 30 |3,9,5,7,12,1,10,6,8,2,11,4

4| T 13 | K 22 | I 31 |4,12,7,8,11,14,3,10,6,9,2,13,15,5

5/\A,b|14 |BBIKJHN |23 |T 32 |5,3,61,7,4,2

6B 15 | AJA.E3.H, 24 | A 33 |6,4,11,1,9,5,7,12,2,13,10,8,3
M,0O

7T 16 | K 25 | I

8| B 17 | B 26 | 15,2B3A

9| A 18 | I’ 27 | 1B5,2I',3A,4B

Tema «XuMHUYeCKHE peakum»

1 |ATKJI |10 |ATJLE|19|b 28 | AT

2 |b 11 | B 20 A 29 | b

3 |B3 12 | T 21 | T 30 | E

4 | U 13 | Ab 22 | B 31 | T

5 |EK 14 | b 23 | 1 32 | U

6 | A 15 | A 24 | B 33 | T

7| T 16 | b 25| 3 34 | b

8 | K 17 | A 26 | A 35 | B

9 | JI 18 | b 27 | b,B 36 | A

Tema «BaxHeilline opraHu4ecKue COeJHHEHUs: YIJIeBOAOPOAbI»

1 [B,ILE[6 [BJa[11 [A [16]B

2 | BB 7 |AB|12 |E |17]|T

3 |AB 8 |AB|13 [T |18/ 1B,2r, 3a, 4B

4 |AB 9 |[ABb|14 |B |19]1T,2B,3A, 45

5 |B 10 |AB |15 |B [20] 1B,2B,3A, 4T, 5]1

Tema «BaxHeillline opraHuyecKue COCJAUHEHHUS: METAHOJI, 3TAHOJI, IJIMIEPUH, YKCYCHasA
KHCJI0TA, KUPbD)

1 |b 7 A |13 |b 19 A
2 |AJ |8 |b 14 | B 20 B
3 |T 9 |B 15| A 21 b
4 | I 10 | A 16 | B 22 A
S |ALLJ[11|B 17 | b 23 b
6 |b 12 | 5K |18 | B 24 1B, 2I', 3B, 4A, 51
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Tema «Baxkueiilnue opraHuyeckue BelleCTBA: YIVIEBOAbl, AMHMHOKHUCJIOTBHI, O€JIKH,
HYKJICMHOBbIE KHCJI0ThI. MecTO0 XUMMUM CpeH APYruxX HAyK»

1 [ [7 [5r [13]T 19 [ 1B, 2T, 3A, 4B
2 lag [8 |A 14 | B,B,I E3,U 20 | 1B, 2A, 3T, 4B
3 |BB|9 [T 15| B 21| 1B, 2B, 3A, 4T
4 |r |1wo]|r 16 | 1B, 2A, 3B 22 | 1B, 2], 3A, 4T
5 |p [11]|B 17 | 1B, 2A, 3B, 4B

6 |B |12/ ABB|18]1B,2A,35
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4. OueHOYHbBIE CPEACTBA JJIA IPOMEKYTOYHOI aTTeCTAIMA
[IpenMeToM OIEHKM CllyaT YMEHUs W 3HaHus, npeaycMmorpeHHbie OI'OC

no nucuuminuHe OY .12 Xumus, HampaBieHHble Ha (popmupoBaHHe OOHIMX U

po(ecCHOHATBEHBIX KOMITETCHITHH.

*®

10.
1.
12.
13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

Bonpocsl k nupPpepeHuUpPOBAaHHOMY 3aUeTy
OcCHOBHBIE KJIACChl HEOPTAHUYECKUX coeAnHeHn. CBOMCTBA.
OCHOBHbIE MTOHATHS] XUMHUU. 3aKOH COXPAHEHHUSI MacChl U SHEPTHUU.
DNEeKTPOHHOE CTpOeHHe aToMa. JIBOMICTBEHHAs TPUPOa SJIEKTPOHA.
KBanToBbIEe XapakTepucTuku 3eKkTpoHa B aroMme. [lpuanun [laymu. [IpaBuna
KiteukoBckoro.
CoBpemeHnHas (popmynupoBka nepuoanueckoro 3akona JI.JMI. Menneneesa.
CTpykTypa NepruoINYECKON CUCTEMbI XUMUYECKUX IJIEMEHTOB.
[lepponuueckoe MU3MEHEHHE HEKOTOPBIX CBOMCTB aTOMOB XHMHUYECKHX
3JIEMEHTOB(aTOMHBIE PAJINYChl, YHEPTETUUECKUE XaPAKTEPUCTUKU aTOMOB).
[Tonsitue xumuueckoil cBsizu. (OCHOBHbBIE XapPAKTEPUCTUKH XHUMHUYECKOU
CBSI3U.
KoBaneHTHas cBs3b. BaneHTHbIE 3JIEKTPOHBL.
['uOpuauzanus aToMHbIX opOutanedt. Buabsl rubpuamzanuum s- U p-
opOuTae.
[TosstpHOCTE MOJIEKYJI. DIEKTPOOTPHULIATEIBHOCTD.
HNonnas cBsa3e. Bonopoanas cBsa3p. Meramuinueckas CBS3b.
DIeMEHThl XUMUYECKON TePMOIMHAMUKH. 3aKOHBI TEPMOXUMUHU.
OHTaNbNus. TemnnoBeie s ekt XUMHAUYECKUX IIPOLIECCOB.
TepMoxuMuyecKkrueypaBHEHHUS.
3akoH I'ecca. CnenctBus u3 3akoHa. CTaHaapTHas SHTAIBIMS 00pa30BaHU.
Ourponus. CtanaaptHasa sHTponus. M300apHO-U30TepMUYECKUN TOTEHIIHAIL.
VYcaoBue caMonpon3BOILHOIO MPOTEKAHUS PEAKIIHIA.
Xumuyeckas KuHeTHKa. CKOpOCTb TOMOTCHHBIX XHUMHYECKUX PEaKIIHi.
DakTOPBI,BAUSAIOMINE HA CKOPOCTh PEAKLIMH. 3aKOH IEUCTBYIOIIHUX MAaCC.
CKOpOCTh TE€TEpOr€HHBIX XHMHYECKHUX pPEaKIuil. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKOM peakiuu oT Temrepatypsl. [IpaBmiio Bant-I'odda.
HeobOxomnmoe yCIIOBUE Hayaiaa XUMHUYECKOTO B3aHMOJICHCTBUA.
DHepreTruuecKkuitoapbep. JHEPTHsi aKTUBAIIUU.
O6patumele peakuuu. Xumudeckoe paBHoBecue. [Ipunmun Jle Illartense.
KoHcranTa paBHOBecCHS.
BiusHue Temmeparypbl, [JaBlIEHHS W KOHLEHTPAaUMW HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.
PactBopel, ocHOBHbIE mOHATUA. Kraccudukanus IUCHEPCHBIX CHCTEM.
[Ipouecchl, mNpoUCXOAAIIME TpPU PpPacTBOPEHUH BemiecTB. [wapaTHas
(combBaTHas) Teopus .M. Menpaeneena.
TennoBble sABIeHUs] TIpU pacTBOpeHUu. PactBopumocTh BemiecTB. CrocoOb
BBIPAKEHUS KOHIIEHTPALlUHA PACTBOPOB.
Bona B npupoae. ®usnyeckue cBOMCTBA BOAbL. J(narpaMma cOCTOSIHUSL BOJBI.
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24.

25.

26.

217.

28.

29.

30.

31.

32.
33.

JlaBiieHWe  HACBIIEHHOTO Iapa HajJ  pacTBOpoM. 3akoHbl  Payms.
Kpunockonudeckas u 30yIMoCKOTMYeCKasi TOCTOSIHHBIE PACTBOPUTEIS.

CocraB mnpupoasHbix BoA. JKecTKOCTh BOJbI. BuAbl KECTKOCTH U METOJIbI
YCTPaHECHUS.

OneKkTposuThl. OCHOBHBIE MOJOXKEHUS SJIEKTPOIUTUYECKON IHCCOLMAIUU.
Jlucconpanys KHCIIOT, OCHOBAaHMM, BOJHBIX pacTBOpoB coner. CreneHp
JTCCOLAALINH.

CpoiicTBa pa30aBlIEHHBIX pPAacTBOPOB  CIHA0BIX DJIEKTPOJIMTOB. 3aKOH
paz0aBnenus OctBanpaa. CBolcTBa pa30aBIEHHBIX PACTBOPOB CHIIBHBIX
3JIEKTPOJIUTOB.

Bona kak cnabwiif snexkrponut. MloHHOe npousBeaeHue BOAbl. BomopoaHbii
MOKa3aTeb.

HMoHHO-MONEKYJISIpHBIE peakluid 0OMEHa MEXy PacTBOPAMU DJIEKTPOJIUTOB.
YcaoBus mpoTekaHus peakiuii HOoHHOro oomeHa. ['uaponus coneit.
OCcOOEHHOCTh CTPOCHHUS AaTOMOB METaUIOB. MeToabl TOJy4YeHHUS U
(bU3UYECKHEe CBONCTBA METAJIIOB.

MexaHn3M BO3HUKHOBEHHS ABOMHOIO 3JEKTPUUECKOTO CIOSl. DIIEKTPOJHbIC
MOTEHIIMAJIbI METAJLJIOB.

XHUMUYECKUE CBOMCTBA METAIUIOB. Y paBHeHUE HepHcra.

XUMHUYECKHE UCTOYHUKHU TOKa. [IpakTrnueckoe npuMeHenue. ['aipBaHnyecKue
anemeHThl BonbTa u Jlanusns SAkoOu. DIeKTpOXUMHUYECKHE aKKYMYJISITOPBI,

34. DIEKTPOXMMHYECKAE  AKKYMYJSATOPBI, TOIUIMBHbIE 3JeMeHThl. Cyxue

35.
36.

37.
38.

39.

40.
41.
42.
43.
44.

45.

46.
47.
48.
49.
50.
51.

rajbBaHUYECKUE DJIEMEHTHI.
Kopposus metannos. Kinaccudukaius nporeccoB KOppo3uu.

Metoapl 3amUThl METAUIOB OT KOPPO3UU. OJEKTPOJIU3 paCIUIaBOB H
pacTtBopoB.37.MeTasuibl U CIJIaBbl B CTPOUTENLCTBE. JKene30 U antoMUHUM.
Komnouansie cucrembl. Meto bl nostydeHus. CTpyKTypa MULIEILIBI.

CaoiictBa  koutouaHblx  pactBopoB.  Koarymsamus.  CenuMeHTanusl.
[TenTu3anus.

Buaslt komnougHeix cucteM. CTpyKTypooOpa3oBaHWsi B JAUCHEPCHBIX
CHUCTEMAX.

CoenuHeHHs! KpEMHUS B CTPOUTENBCTBE. PacTBOpHMOE CTEKIIO.

CunukaTtHoe cTekn0. Buibl 1 cBOMCTBA.

Creknoobpa3Hble MaTepralbl. [ TUHBI.

N3BECTKOBBIE M MArHE3UAIBHBIE BSHKYIIME BEIIECTBRA.

['unicoBbie BsOKyIIME BeliecTBa. PactBopuMoe crekiio. 46 I'mapaBiuyueckue
BSDKYILIME BEIIECTBA.

47. OOmue TmpeacTaBiICHUs] O BBICOKOMOJIEKYISPHBIX COEIMHEHUSX.
[Tonmumepsl.

AmromuHaTHbIN IeMeHT. [louMepbl B CTPOUTENIBCTBE.

Kommnekcubie coequHenus. OcHoBHBIE MOHATHS. HomeHkiatypa.

OCHOBBI KQUE€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAJIN3a.

BemectBo. CocraB BeniecTBa. ArperaTHble COCTOSIHUS BELIECTBA.

Cmecu. MaccoBas 1 00beMHast 1011 KOMIIOHEHTOB B CMECH

CrpoeHnne aroma.
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52.

53.
54.
55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

[Tepuonuueckuii 3akoH U Ilepuoauueckass cucTeMa XMMUYECKHX SJIEMEHTOB

. . Menpeneena.

Buabsr xuMuueckon CBSI3H.

JlucriepcHbIE CUCTEMBI.

Krnaccudukarms XuMUIeCKUX peaKIui.

CkopocTh XMMHYECKMX peakuuid. @OaxkTopsl, BIHIIOIINAE Ha
XUMHUYECKUX PEaKIUH.

OOpaTUMOCTh XUMUYECKUX peakInil. XMMUYECKOE paBHOBECHE.
CriocoObl BbIpa)KE€HUS KOHIIEHTPALUKA PACTBOPOB.

Teopus JIEKTPOIIUTHYECKON AUCCOLUALIAH.

['uaponn3 OpraHuvYecKnX U HEOPraHMYECKUX BEIIECTB.
OKHUCIUTENBHO — BOCCTAHOBUTEIBHBIE PEAKIINH.

DIIEKTPOJIN3 PACTBOPOB U PACILIABOB.

Knaccudukanus HeopraHn4eckux BEIeCTB.

Mertamibl.

Hewmeranbl

CKOPOCTh

Kitaccel HEOpraHMYECKUX COCAMHEHHUM: OKCH/IBI, KHCIIOThI, OCHOBAHUSA, COJIH.
['eneTnyeckas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCAUHEHNM.
Pacuetsl no xumuueckuM (hopmysiaM, 0 XUMUYECKUM YPaBHEHUSAM PEAKIIHM.
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4. KpuTepuu OueHKH 0TBeTa CTyleHTa Ha 1 epeHInpPOBaHHOM 3a4eTe

XapakTepucTHKA OTBeTa
JlaH TONHBIN, Pa3BEPHYTHIM OTBET HAa MOCTABJICHHBIN BOIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAHUMU, JJOKA3aTEIBLHO PACKPBITHI OCHOBHBIE
IIOJIOKEHHSI BOIIPOCOB; B OTBETE MPOCIEKUBACTCSA YETKasA CTPYKTYpa,
JIOTAYECKas IIOCJIE0BATEIBHOCTD, OTpakarouas CYIIIHOCTb
PACKpBIBAEMBIX MOHITUH, TEOPUH, SABJICHUM. 3HAHUE IEMOHCTPUPYETCS
Ha (oHE T[OHUMAHUA €ro B CUCTEME JaHHOM HayKu H
MEXIMCIUIUIMHAPHBIX CBs3ei. OTBET U3JI0KEH JINTEPATYPHBIM S3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM MpPOGeCcCUOHANBHOW TEPMHUHOJIOTHH.
MoryT ObITb [ONYIIEHBl HEAOYEThl B OMNPEIEICHUU MOHITHH,
UCIIPABIICHHBIE CTYJIEHTOM CaMOCTOATENIBHO B MPOLIECCE OTBETA.
JlaH MOJHBIN, pa3BEpHYTHI OTBET HA MOCTABJIEHHBIN BOIMPOC, MTOKA3aHO
YMEHHE BBIJCIUTh CYIIECTBEHHBIE W HECYIIECTBEHHbBIE IPU3HAKH,
IPUYUHHO-CJIEICTBEHHbIE  CBsI3U. (OTBET YETKO CTPYKTYpUPOBaH,
JIOTUYEH, W3JIOKEH JUTEPaTypHbIM S3BIKOM C  HCIOJIb30BAHUEM
COBPEMCHHOM MPOPECCHOHAIBHOM  TEPMUHOJOTHH. MOryr OBITh
JOMyIIeHbl  2-3  HETOYHOCTHM WJIM  HE3HAYUTENbHbIE  OIIMOKH,
VICITPABJICHHBIE CTYJCHTOM C IIOMOLIBIO MPETOIaBaTENS.
JlaH HEZOCTAaTOYHO MOJHBIA M HENOCTATOYHO Pa3BEPHYTHIM OTBET.
Jlornka ¥ T1OCHEAOBATEIBHOCTh M3JI0KEHUS HMMEIOT HapyLICHUS.
JonmyuieHsl OmKUOKK B PAaCKPBITUM MOHSATUH, YIOTPEOJICHUN TEPMUHOB.
CrygaeHT He cmocoOEH CaMOCTOSITENbHO BBIJEIUTh CYUIECTBEHHBIE H
HECYIIECTBEHHbBIE MPU3HAKU U IPUUMHHO-CIIEICTBEHHBIE CBS3U. B oTBETE
OTCYTCTBYIOT BBIBOJIbI. YMEHHE pACKPBITh 3HAU€HHE OOOOIEHHBIX
3HaHUM He TnokazaHo. PeueBoe odopmieHue TpeOyeT MOMPaBOK,
KOPPEKLIHH.
OTtBeT mpeacTaBisieT coO0M pa3pO3HEHHbIE 3HAHUS C CYLIECTBEHHBIMU
omuOkamMu 10  Bompocy.  [IpucyTcTByloT  ¢parMeHTapHOCTb,
HEJIOTMYHOCTh U3J0KeHHA. CTyeHT HE OCO3HAET CBSA3b 00CYKIaeMOro
BOMpOCa C APYTMMU OOBEKTaMH NUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKPETH3alMs M JOKa3aTEIbHOCTh U3JIOkKeHusA. Peubp HerpamortHas,
npodeccruoHanbHas TEPMUHOJIOTHS HE UCHOJIb3yeTcs. JJonoJHUTEIbHbIE
Y YTOYHSIOIIAE BOMIPOCHI MPENOAABATEN HE INMPUBOIAT K KOPPEKIIMHU
OTBETA CTYIECHTA.
VI
OTBeT Ha BONIPOC MOJHOCTHIO OTCYTCTBYET
W
Otka3 oT oTBETa
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