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1. TIacmopT KOMILIEKTA KOHTPOJIbHO-0I[eHOYHBIX CPEICTB
KonTtpoawsno-oneHounsle cpeactBa (KOC) npeaHazHaueHsbl Il KOHTPOJISA U
OIICHKH 00pa30BaTENIbHBIX JOCTIKEHUN O0YYarOIIMXCS, OCBOMBIIUX IMPOTPAMMY
yueoHou nuctuminael OVYII. 08 Xumus
KOC BkIOYaOT KOHTPOJBHBIE MAaTE€pUANbl JJIsi MPOBEIACHUS TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOUHOM aTTecTanuu B opMe KOJUIOKBHYMA.

Pezynomamut oceoenus yueoHoi Oucyuniunsl, nooaexcauiue nposepke

Pe3ynomamut 00yuenusn Tun 3a0anusn
(0oO6vexmul oyenusanus)

JIMYHOCTHBIX: DPpoumanvHulli ONPoc

YyBCTBO TOPJOCTH M YBAKEHHUS K HCTOPUM U JIOCTHXKEHUSAM | MHOousuoyanvHulil
OTEYECTBEHHOW XMMUYECKOM HAyKH; XUMHUYECKHU TPAMOTHOE MOBEICHUE | 0NpocC
B Tpo(decCHOHALHON NEATENBPHOCTH W B OBITY Tpu oOpamenun c | Tecmuposanue
XUMHUYECKHMHU BEIIECTBAMH, MaTepHallaM U MPOLIECCAMU; IIpaxmuueckue

TFOTOBHOCTh K MPOJOJDKEHHIO O00pa30BaHUS U TOBBIILIECHUS | pabombl
kBauuKkanuu B U30paHHON MNPO(EecCHOHANBFHOW MAEATeIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUHN B 3TOM;

YMEHHE UCIOJIb30BaTh JIOCTHKEHUS COBPEMEHHON XUMHUYECKOU
HAyKH M XUMHYECKHX TEXHOJIOTUH ISl TIOBBIIMICHHUS COOCTBEHHOTO
WHTEJJICKTyalIbHOTO  Pa3BUTHS B BBIOPaHHON mpodeccrHoHanbHON
JeSITEIIbHOCTH;

MeTanpeIMeTHbIX:

HCIOJIb30BaHUE pa3IMYHbIX BU/JIOB [I03HaBaTEJIbHOMN
JESTEIIbHOCTH U OCHOBHBIX MHTEIUIEKTYaJIbHBIX orepaiuii (IoCTaHOBKU
3amaud, (OPMYJIHMPOBAHUS THIIOTE3, aHAIM3a W CHHTE3a, CPAaBHEHHS,
0000111eHus, CUCTeMAaTH3allui, BBIABJIECHUS MPUYMHHO-CIEICTBEHHBIX
CBs3€H, MOMCKa aHaJIoroB, (POPMYIMPOBAHUS BHIBOJIOB) JJISl PEILICHUS
MOCTaBJIIEHHOW 3a/lauM, NPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHUs
(HaOnrofieHUsl, HAy4YHOTO OHKCIEPUMEHTAa) JI M3Y4YEHHUS pPa3IUYHBIX
CTOPOH XMMHUYECKUX OOBEKTOB M MPOILIECCOB, C KOTOPHIMHU BO3HHKAET
HEO0OXOAMMOCTh CTAJIKUBATHCA B PO ecCHOHATBHOU cdepe;

UCIONIb30BaHUE PA3NIUYHBIX HCTOYHUKOB MM  TOJYYECHUS
XUMHUYECKONH HH(pOpMallMK, YMEHHE OLICHUTh €€ JOCTOBEPHOCTh MJIs
JOCTH)KEHUS XOPOIINX Pe3ysIbTaTOB B podeccnoHaIbHOM chepe;

NpeAMeTHBIX:

C(OPMHPOBAHHOCTh  MPEJACTABICHUA O MeCTe XUMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa; TMOHUMAaHWE POJIH XUMHH B
(dbopMHpOBaHUHU Kpyro3opa U (GyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa
JUISI pEIIeHUs TPaKTHUECKHUX 3a/1ay;

BIIQJICHHE OCHOBOIOJATAIONIUMI XUMUYECKHUMH TOHITHUSIMH,
TEOPUSMH, 3aKOHAaMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BaHUE
XUMHUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM;

BJIQJICHHE OCHOBHBIMH  METOJAMHU HAy4YHOrOo  TIO3HaHMS,
UCTOJIb3YEMBbIMU B XMMHUHU: HAOJIIOJICHUEM, OMHCAaHUEM, HU3MEPEHHUEM,
OKCIIEPUMEHTOM; YMEHHe o0padaThiBaTh, OOBSCHATH PE3YJIHTATHI
IPOBE/ICHHBIX OINBITOB M JI€NaTh BBIBOJIBI, TOTOBHOCTh M CHOCOOHOCTH
NPUMEHSATh METO/IbI TIO3HAHUS TPH PEIICHUH MTPAKTHYECKUX 3a7ay;

c(OPMHPOBAHHOCTh YMEHHsI J]aBaTh KOJMYECTBEHHbBIC OLICHKH U




IPOU3BOJIUTH PACUETHI 10 XUMHUUECKUM (POpMYIJIaM U YpaBHEHUSIM;
BIAJICHUE  NpaBWIAMH  TEXHUKM  OE30MacHOCTH  IpH
HUCIIOJIb30BaHNU XUMHNUYCCKHUX BCIICCTB,
cOpMUPOBAHHOCTh COOCTBEHHOW MO3WIMM IO OTHOLICHUIO K
XUMHUYECKON MH(POPMALIUH, TOTydyaeMoil U3 pa3HbIX HCTOYHHUKOB.
B pesynbrare u3ydeHUs BapHaTHUBHON YacTH JUCHUIUIMHBI «XHMH»
oOyuatomuecs: OyayT
3HATh:
- POJIb XMMHHU B €CTECTBO3HAHMH, €€ CBS3b C JPYTUMH €CTECTBEHHBIMH
HayKaMH, 3HaU€HHE B )KU3HH COBPEMEHHOTO OOIIECTBA;
- OCHOBHBIE 3aKOHBI 1 TCOPUU XUMHU;
- BCIICCTBA U MaTCPpUAJIbI, IIMPOKO UCIOJIb3YCMbBIC B ITPAKTHUKE.

yMeTb:

- Ha3blBaTh  HM3YYEHHbIE  BeElleCTBAa 1O  "TpUBHAIbHOU"' U
MEXIyHapOAHON HOMEHKIIATypaMm;

- TPOBOJWUTH PAaCYEThl MO XUMHYSCKUM (GOopMyJiaM W YpaBHEHHUSIM
peaKInii;

- OCYHIICCTBIIATH CAMOCTOSITEIILHBIN IMOMCK XUMHUYISCKOU WH(OPMALIUH C
UCIOJIb30BaHUEM Pa3IMYHBIX UCTOUHUKOB (CIIPABOYHBIX, U HAYYHBIX U
Hay4YHO-TIONYJIAPHBIX U3IaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WHTEpHETA);

- IOHUMAaHHUS TJI00ABHBIX MPOOJIEM, COCTOSIIIMX MEPE YeTOBEUECTBOM:
9KOJIOTHUECKUX, SHEPTeTUUYECKHUX U ChIPHEBBIX;

- 00BSICHEHUSI XUMHUYECKUX SBIICHUH, MPOUCXOISAIINX B TIPUPOJIE, OBITY
Y Ha MPOU3BOJICTBE;

- OMpe/IeNICHUsI BO3MOXKHOCTHU MPOTEKAHUS XUMUYECKHUX MTPEBPAICHHI B
Pa3IMYHBIX YCIOBUSIX U OLIEHKH UX MOCIEICTBUML;

- pacro3HaHue U UACHTU(DUKAIMY BAXKHEUIIIUX BEIICCTB U MAaTEPUAIIOB;

- KPUTHYECKOM  OIEHKHM  JOCTOBEPHOCTH  XHMHUYECKOU
nH(OpMaIK, TOCTYTAIIIEH U3 Pa3HBIX HCTOYHHUKOB.




2. ®opMBI 1 METObI KOHTPOJIS

2.1. B pe3ynbTaTe arrecTaluu 1o yueOHOU TUCUHUIITUNHE OCYIIECTBIISETCS KOMIUJIEKCHASI POBEPKA CIEAYIOIUX YMEHUA U 3HAHUI:

HanmeHnoBaHnue TeMbl HanmeHoBaHMe KOHTPOJIbHO-OLIEHOYHOTI'0 CPEACTBA
Texkymuii KOHTPOJIb IIpomeskyTOUHASI aTTecTANMS
Tema 1. TeopeTnueckue 0CHOBbI OPraHUYeCKOl XUMHH OpoHTaTBHBIN OIIPOC KOLIOKBUYM
HHAWBUYAJIbHBIN OIIPOC
Tema 2. IlpeaesabHbIe YI1eBOAOPOAbI (AJIKAHBI) OpoHTaIBHBIN OIIPOC

VHJIUBUyaJIbHbBIA OIIPOC
IpaKTH4YecKas paboTa

Tema 3. HenpeneabHble YriieBoA0PO/IbI ®dpoHTaNTBHBIN 0IPOC
WH/IMBU/IyaJbHBII OMPOC
npakThyeckas padora

Tema 4. ApomaTuvecKne yrieBo0poabl (ApeHbl) OpoHTaTBHBIN OIIPOC
VHJIMBUYaJIbHBIA ONIPOC
Tema S. IlpupoaHbIe HCTOYHUKH YIIEBOAOPOAOB OpOHTAIBHBIN ONPOC

VMHIUBUyaIbHbBIA OIIPOC
IpaKTH4YecKas paboTa

Tema 6. CiupThl ¥ QeHOJIbI @pOHTAIBHBIN OIPOC
WMHJUBUIyaJIbHBIA OIIPOC
Tema 7. Alibieruibl, KETOHbI, KAPOOHOBBIE KHCJIOTHI @poHTaNTBHBIN OIIPOC

WH/IMBUYaIbHBIN ompoc
IpakTH4ecKas pabora

Tema 8. /Kupbl. YrieBoasbl @poHTaNTBHBIN OIIPOC
VMHJIUBUYaIbHBIA OIIPOC
mpakTH4eckasi pabora

Tema 9. AMUHBI 1 AMHMHOKHUCJIOTHI OpoHTAIBHBIN OIIPOC
VHJVBHIyJIbHBIA OIIPOC

Tema 10. Besikn @poHTANBHBIN OIIPOC
VHVBHIyJIbHBIA OIIPOC

Tema 11. CuHTeTHYECKHE MOJIUMEPbI @poHTANBHBIN OIIPOC

VHVBHIyJIbHBIA OIIPOC




npakTuyeckas padora

Tema 12. Baskneliue XuMH4YecKHe NOHATHSA U 3AKOHBI

OpoHTaIBHBIN OIIPOC
VHJIMBUYaJIbHBIA ONIPOC

Tema 13. Ilepuoanyecknii 3aK0OH U NMEPUOJUYECKAS CHCTEMA XUMHYECKHX
jeMmeHTOB JI. 1. Mene/ieeBa Ha OCHOBE Y4eHHSI 0 CTPOCHUM ATOMOB

OpoHTaTBHBIN OIIPOC
VMHJIUBUyaJIbHbBIA OIIPOC
pakTHieckas pabota

Tema 14. CTpoeHue BeniecTBa

@pOHTAIBHBIN OIIPOC
WH/MBUyalbHBIM ompoc
npakTuyeckas padora

Tema 15. Xumnueckne peakiuumn

OpoHTaIBHBIN OIIPOC
VHIUBUyaIbHbBIA OIIPOC
pakTH4eckas pabota

Tema 16. PacTBOpbI

@pOHTAIBHBIN OIIPOC
WH/IMBUYalIbHBIN ompoc
npakThyeckas padora

Tema 17. DiekTpoXuMuUyecKkne peakuun

@pOHTAIBHBIN OIIPOC
WH/IMBUYalIbHBIN ompoc
npakThyeckas padora

Tema 18. MeTaiibl

OpOHTAIBHBIN ONPOC
WHJVBHTyaJIbHBIA OIIPOC
npakThyeckas padora

Tema 19. HemeTaiabl

@pOHTAIBHBIN OITPOC
WH/IMBUyaIbHBIN ompoc
IIpaKTH4ecKas pabora

Tema 20. XuMue 1 ;KU3HL

@pOoHTaIBHBIN OIIPOC
WHJVBHTyaJIbHBIA OIIPOC
npakThyeckas padora




3. OueHoYHbBIE CPeICTBA TEKYIET0 KOHTPOJISI
[IpeaMETOM OLIEHKH CIIyXaT YMEHHs W 3HaHusA, npexycmorpeHHbie OI'OC
no muctummHe OVYIL.08 Xumus, HampaBieHHbIe Ha (pOpMHpOBaHHE OOIIUX U
po(hecCHOHATBFHBIX KOMITIETEHIIUH.
Bo BpeMs BBITIOJIHEHHS TECTOB HEOOXOAMMO MPUAEPKUBATHCS MHCTPYKIIHIM,
IPUBEACHHBIX B TA0JIMUKaX Mepes 3aaHUsIMU.

IIpakTnyeckue 3aHATHS
IIpakTuyeckas padora
Tema: "OcHOBHbIE IOHATHS U 3AKOHBI XUMHUM"'
Heab padoTbi: 0TpabOTaTh HABBIKK PUMEHEHHS 3aKOHOB XUMUH MPU PEUICHUH 3a/1a4
OO6opynoBanme: TadyIMIla XUMHYECKUX 3JIEMEHTOB MeH ieneena.

Xoj1 padoThbl.

3ananme Nel
Ommnocumenvnan monekyaapuasa macca (M) eewjecmea paBHa CyMMe OTHOCHTEIIBHBIX

ATOMHBIX MacC, U3 KOTOPBIX COCTOMT MOJICKYJa BEIIECTBA, C YUYETOM YHCIIA aTOMOB KaXKIIOTO
JJIeMEHTA.
IIpumep: paccunTaeM OTHOCUTEIIbHYIO MOJIeKy IsipHYI0 Maccy (Mr) NaCl
M; (NaCl) = 4r(Na) + A (Cl) =23 + 35,5=58,5 a.e.m.
PaccuuraiiTe 0THOCHTEIBLHYIO MOJIEKYJISIPHYIO MacCy MOJIEKYJI:
a) My (KOH) =
0) Mr (P205) =
B) Mr AI(NO3)3=
r) Mr NaxSO4=
3aganue No2

Maccosaa oona 3nemenma W (X) B JaHHOM BEILECTBE — ATO OTHOIIEHHWE OTHOCUTEIbHOU
ATOMHOM MaccChl JaHHOTO JJIEMEHTa, YMHOKEHHOW Ha 4YHCIO €ro aroMOB B MOJEKyJe, K
OTHOCHUTEIIBHOW MOJIEKYJISIPHOM Macce BEIIECTBA.

Ar(X) - v rae: Mr— oTHOCUTeNnbHast MOJIEKYJIIpHAsl Macca BEIeCTBa;
b
W (X) = ==mmmmmmmmmmee Ar(X) — oTHOCHTENbHASI aTOMHAsl Macca 3JIeMEHTa;
M V — YHUCJIO ATOMOB 3JIeMeHTa X B MOJIEKYJIE BELIECTBA.

IIpumep: paccuntaeM MaccoByto 105110 Bojopoaa B H2O:

Ar(H) - v 12

w (H) =-------------- *100% =------------ *100% =11,1%
Mr (H20) 18

Paccumnraiite MaCCOBYIO JOJI0 KAKI0I'0 3JIEMECHTA, BXOAALIEI0 B COCTAB MOJICKYJI:.
a) Al;0;3 Mr =
w (N) =
w (0) =
0) Ca(NO3)2
6) CeH1206

3aganue Ne3
Monapuutii 06vem 1106020 2a3za pyu HOPMATBHBIX YCIOBUAX (H.y.) paBeH 22,471

Vm = 22,41/M07b.
v (Monb) — Vm (1) — M (1)
Ilpumep: 3
Paccuuraiite 00beM (ripu H.y) 111 yriekucioro rasa (CO»)
1 Monp —22.41—44r
X -11r



X=224wmonpellr /44=5,6n
a) Paccumnraiite 00beM, KOTOPBI 3AaHUMAIOT NIPH HOPMAJILHBIX YCJIOBHSX:
1) 14 r a3oTa;
2) 19 r dropa (F2).
0) Paccuuraiite maccy (ipu H.y) 2 Mok Tuapokcuaa Hatpust NaOH.
B) Paccumraiite konuuecTBO BemecTBa (pu H.y) 6,4t okcuaa cepsl (1V).
3apanue Ne4
Ommuocumenvnas naAOMHOCMbL O00HO20 2a3a NO Opy2OMy paHa OMHOUWIEHUIO UX
OmMHOCUmMENbHBIX MONeKyaapuvlx (My)macc:

D2 (1) = Mr (1) / Mr(2)

IIpumep: paccuuTaeM OTHOCUTENIBHYIO IJIOTHOCTH KHCIOPO/a 10 BOAOPOAY:

Dh2 (0O2) =M (02) / My (Hz) = 32/2=16

M; (02) =162 =32; M;(H2) = 12 =2

a) PaccunTaiite otHocuTenbHYIO mI0THOCTH MeTaHa (CHa) mo Bomopoay (Hz)

Du2(CHa) =

0) Paccunraiite OTHOCUTENBHYIO TUNIOTHOCTE (Topa (F2) rasza mo kuciopomy

Do2(F2) =

B) PaccumraiiTe OTHOCHTENBbHYIO IUIOTHOCTH KUCIOpoa o Metany (CHa),

r) PaccumraiiTe MOJNSIpHYIO Maccy rasza, €CIIM €ro OTHOCHUTENbHAas IUIOTHOCTh paBHA IIO

kucnopony Oz —1,25.

3aganue NeS

AJITOPUTM penleHusi 3a1a4 Tuna: «Pacyer no XuMn4eckoMy ypaBHEHUI0»

1. Kparko 3anucats ycioBue 3aaauu («Jano», «Haitny).

2. CocTaBUTh ypaBHEHUE PEAKIUU.

3. CocTaBUTh (OPMYJIBI IO BAIGHTHOCTH, PACCTABUTH UHICKCHI.

4.YpaBHATH PEAKIINIO, PACCTABUTh KOI(DPHUIIMEHTHI.

5. JlaHHBIE YCTIOBHS 3aJa4d MEPCHECTH B YpPaBHEHHE PEaKIUU U 3alHcaTh WX Haa Gopmynamu
COOTBETCTBYIOIIIUX BEIIECTB.

6. [lepeBecTu JaHHBIE YCIOBUS B «KOJIMYECTBO BEIIECTBAa» (MOJIb) COETMHEHUN yYacCTBYIOIIMX B
peaKiuu 1 3anucarh ux HaJ GopMyliaMu BEIIECTB.

7. Tlo ypaBHEHHUIO pEAKIUU OIPEACIUTh «KOJUYECTBO BEIIECTBa» (MOJIb) COEIUHEHUN
YYaCTBYIOIIMX B PEAKIMH U 3aMKCaTh UX MO (hOpMyJIaMU BEIIECTB.

IIpumep
Paccuwuraiite Maccy kucimopomaa, Heooxomumyto s nonyuerus 40r okcuaa meau (11).

ITano: mM(CuQ) — | Pemienue: 0,5Mou1b
40r X 40r
2Cu + 0; ~  2Cu0
1 moItb 2 MO

v(CuO) =m/ M(CuO)

v(CuO) =40 r / 80 r/moinb = 0,5 MOJTb.

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

x/1 momnb = 0,5 MoIb / 2 MOJIb;

X =1 mo1b - 0,5mo1b /2moab = 0,25 moinb; v(02) = 0,25momb
m(02) =v(02) - M(O2) = 0,25 moib - 32 r/mMoIb = 81
M(O2)=16 - 2=32 /™Mo OtBet: m(O2) = 8r

1.0Onpenenuts Maccy GpochopHON KUCIOTHI, BCTYNMBIIEH B peakiMio ¢ 421 THAPOKCHIA KA.
2.Ilpu B3aumopeiictBuu pactBopa cyibdarta menu (ll) c xenesom, obpazyercs 128r menu.
Omnpenenuth Maccy cyibdara xenesa ().

3.Kakyto maccy okcuaa HaTpus TpeOyeTcsi pacTBOPUTh B Boje s nmoxydeHus 8§ r NaOH?



agblrwn

IIpakTnyeckoe 3ansiTue
Pewenue 3a0au no meme: «Yeneeo00poowt u ux npupoonsvie UCHMOYHUKU).
YueOHas meab: (GopMUPOBATH YMEHHE pellaTh 3aladd IO TeMe: «YTIEBOAOPOAbl U HX
MPUPOIHBIE UCTOYHUKI.
YyeOHnie 3aga4uu:

MOBTOPUTH TpaBWJjIa HAMMCAHUS YIJIEBOJOPOIOB IO CHUCTEMATHUYECKOW HOMEHKJIATYpE,
XUMUYECKHE CBOWCTBA, IOJYyYEHNUE U IPUMEHEHNE.

Hayuuthess  pemaTh 3agaud Ha BBIBOJ MOJICKYJSIPHOW (DOpPMYJIBI OpraHHMYECKOTO
COEIMHEHUSI.

Hayuutbcss mnosib3oBatbesi mpaBuiom Jle Illarenbe s CMENIEHHS XUMHYECKOTO
paBHOBECHS,
O:xunaemblie pe3yJbTAThI:
CTyeHT H0JIKEH:
HMeTh NPAKTHYECKHH ONBIT: MPUMEHEHHUS 3HAHUH 1O OPraHUYEeCKON XUMHUU TMpU PELICHUU
3az1ay;
3HATh: IIPE/ICIbHbBIC U HENPEIEIbHbIC YIJIEBOIOPOIbI, MOHATHS U30MEPUH U TOMOJIOTUU
yMeTh: Ha3blBaTh pa3BeTBICHHbIE Y B 1o cucreMarnyeckoi HOMEHKIIAType, MUCATh YPaBHEHUs
peakuuu, OTOOpaXkarolle XWMUYECKUE CBOMCTBa, MOdy4yeHUs YB, BBINONHATH pacuérsl MO
bopmynam;
BJIQ/I€Th: HAaBBIKAMH Pa0OTHI C KAJIKYJIATOPOM.

O0ecnieyeHHOCTH 3aHATHSA (CPeACTBA 00y4YeHUs):

COOpHHMK METOIMYECKHUX YKa3aHUH JUIsl CTYJCHTOB 10 BBITOJHEHHUIO MPAKTUYECKUX 3aHATHA
10 y4yeOHOM JUCHUIUINHE « XUMUS».
PaGouas Tetpans.
Kaprouku — 3aanus.
Kanbkyisarop.
Pyuka.

Kpartkue Teopernyeckue u yaeOHO-MeTOAMYECKHE MATEPHAIIBI
10 TeMe NMPAKTUYECKOro 3aHATHS

YriaeBoaopoabl — caMble MPOCTHIE OPTaHUYECKUE COEAUHEHMS, COCTOSLIME U3 YIVIEpOoJa U
BOJIOpPO/a. B 3aBHCMMOCTH OT XxapakTepa YTJIEPOAHBIX CBSI3€M W COOTHOLICHUS MEXKIY
KOJIMYECTBOM aTOMOB YTIJIEpOJia M BOJAOPOAA OHHM JENATCS Ha NpeleibHble (HACBIIEHHbIE) U
HerpeAelbHble (HEHACBHIINIEHHBIE) C OJHOW WM HECKOJBKUMH KpPaTHBIMH CBs3AMH. B
3aBUCUMOCTU OT CTPOEHHUS YIVIEPOAHOM LIENU YIJIEBOAOPOABI OTHOCATCA K COEOUHEHHUSM C
OTKPBHITOM (HE3aMKHYTOW) VTJEPOJHOM IENbl0 M C 3aMKHYTOW, T.€. K IHUKIHYECKUM
coenquHeHusM. Cpean  IHUKIWYECKUX  YIVIEBOJAOPOJIOB  OCOOYIO  TPYIIy  COCTaBISIOT
apOMAaTUYECKHE YTIIEBOIOPOIbI, OTIIMYAIOIINECS PSIOM CIEIU(PHUIECKUX CBONUCTB.
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‘ YIIIEBOAOPOABI ‘

CxHy
[
I 1
HezaMrEyTad Iens SaMEHYTAH HEns
1 1
ANHEIHYecKHE
uknnuyeckme
(ammpaTHYecKme)
| | | |
Haceiennsie | | HenacbieHasie AHmEk - Apomarn-
(mpegenbHbIe) | | (Hempe e IbHBIE) YyecKHEe YeCKHE
[ | | [
ANKeHBI LK T0a0K AHBI
C111—1211 C11HZ]1
AK aHBI AnKagHeHBbI I8k 102K eHBI ApeHbl
CnH2 n+2 CnHQnJ anZn-2 CnH2n-ﬁ
ATKHHBI k.10 a MK HHEI (nz6)
C nHzn-2 C nH2n- 4

I'omoJsiorm - BemiecTBa,
NpUHAUIeKAIME K OJHOMY KJIAcCy, CXOJHbIE IO COCTaBy, CTPOEHHUIO M CBOWMCTBaM, HO
pasnuyaromuecs Ha oy win Heckosibko rpynn CHz (rpynny CH2 Ha3piBaroT roMosoruueckoi
Pa3HOCTHIO)

I'omosiorMyeckuM  PSAIOM HA3bIBACTCS PSAJl  BEUIECTB, PACHOJIOKECHHBIX B  MOPSJIKE
BO3pACTaHUs MX MOJIEKYJSIPHBIX MAcC, CXOJHBIX [0 CTPOCHHMIO U XMMHUYECKUM CBOWCTBaM, IJe
KOKIbI wWIeH oTiu4aercs oT mpeasiaymero Ha rpynmny CHz HW3omepuss — sBiieHHE
CYLIECTBOBaHMS  COEAMHEHHUN, KOTOpPbIE HUMEIOT OJUHAKOBBIA cocTaB  (OJMHAKOBYIO
MOJICKYJISIpHYIO (pOpMyITy), HO pa3HOe CTpoeHHEe. Takue COSAMHCHHS HA3BIBAIOTCS U30MEPAMLUL.
Paznuuust B mopsake COeNMHEHUsS aTOMOB B MOJEKylax (T.e. B XHMHYECKOM CTPOCHHH)
OPUBOAAT K cmpykmypHou uzomepuu. CTpOCHHE CTPYKTYPHBIX HM30MEPOB OTpaXKaeTCs
CTPYKTYPHBIMH (POpPMYJIaMH.

VB B 3aBUCUMOCTH OT CTPOEHUS MPOSABJISIOT CIECAYIOIMINE XUMUYECKUE CBOMCTBA:

XapaxTe-
preTH-|  OBmax lepprii msB}Ln H mszf;:{nrﬂoi X:rﬁ?&?ﬁﬁ
Yroe- KM | dhopmyna TOMONOT PHAH- 7
BOIOpOaBI SAUHH CBASH peARIHH
H o 3aMelreH e,
ATKAHBI CnHzn+2 H-C-H sp3 €€ |pasmomene
H CGc-Hm (KpEXMHT)
H, _H IIpucoex -
) c O HeHMe
Muxmo CnH2n Heo? N H sp3 crc c
AMKAHBI - ~C C\H C¢-H 3amMeleH e
H+ ~H O¢-c
_ 2 IIpxcoemy-
ANKeHBI CnH2zn H/C—C\H sp Oc-H HeHe
Ne-¢

O¢-¢.0O¢-H |Mpucoemnu-

A CH. CH
Ammens] cattonca | Y | | an | e
N ° 4 2 -3TIeKTPOHHOE
conpqﬁtenne 1,2-x 1,4
o
Cc-C
ATKHHBI CnH2p-2| H-HC=C-H sp O¢c-H nl:{l:::;fn'
Ing ¢
Hye orH O¢.¢.0c¢H
/ \
Apens: CnH2n-s QQ}: sp? -3ne1<g;lo;( woe 3amemreH e
H’ \H COTPANEHHE
B IHKIE

3anaum Ha BBIBO/J MOJIEKYJISIPHOH (GOPMYJIbI OPraHNYECKOT0 BellecTBA:
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AJITOPUTMBI PEIICHUS.
1. 1. Beiuucnsiem MOJISIpHYIO MacCy BELIECTBA.
M(s) =D(x)*M(x) (1)
2. BeramciasieM KOJIMYECTBO aTOMOB dJIEMEHTA!
a) ecid W JlaHa B TIPOIICHTAX:

M) *w(3)

0) eciu W 1aHa B 10JIAX:

M (&) *w(3)
n@)= 4 ©)

3. Beruucisiem MOJISIpHYIO MacCy MOJIy4€HHOTO BEIIECTBa.

4. Eciun MonsipHas Macca MOJIYYEHHOI'O BEIIECTBAa paBHAa MOJSpHON Macce BemectBa (1),
TOrJa 3ajjaya pelieHa IpaBUIbHO; €ClIM MOJISIpHAasi Macca MOJIy4eHHOTO BEIIeCTBa OTIIMYAETCS OT
MOJISIpHOM Macchl BemiecTBa (1), BBIUMCISIEM pPAa3HOCTh U OMPENEIsieM KOJIMYECTBO aTOMOB
KHCIIOPOJIa, €CIM  BEUIECTBO  KHUCIOPOJOCOAEp)KAIlllMe, WM a30Ta, €CIU  BEIIEeCTBO
a30TocoepKallee.

Ilpumep: Broieaute Qopmyny BemiecTBa, conepsxkamiero 82,75% yraepoma u 17,25 %
Boiopoaa. OTHOCUTENbHAS MIOTHOCTh IAPOB ATOTO BELIECTBA 110 BO3AYXY paBHa 2.

Jlano:

w(C) = 82,75%

w(H) =17,25%

D(Bo3n) =2

HaiiTn:

CxHy

M(Bo3ayxa) = 29r/mMomb

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

Pemenue:

1. Ilpumensiem ¢popmyay (1)

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

2. Haxoaum konmdectBo atoMoB C 1o gopmyiie (2)
58z atone *¥82,75%

n(C)= 122/ mome *100% =4

3. Haxoaum konuuectBo atomoB H mo gopmyie (2)
58z f aonw *¥17,25

n(H) = l2/aome *100% =1

4. Beruncnsiem monsipayto maccy CaHio

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

5. BLI‘II/ICJIGHHaSI MOJ‘ISIpHaSI Macca coBIIagactT C (1), 3aJa4da peH_IeHa.
Otset: C4H1o

2.0npenesenue GopMyJ1 BellecTB M0 MPOAYKTAM CTOPAHHUS.
1. Beruncnsiem MOJISIpHYIO Maccy BELIECTBaA.

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

2. BeruncnsieMm konnuecTBo aToMoB C:

a) eciiu CO2 maHo 1o macce:

M) *m(CO2)
0) ecyim CO2 naHo B 00BeMe:
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M) ¥V (CO3)
n(C) — P?Z(B’) *n (3)

3. Beruncnsem konmuuecTBo atomoB H:
Tak kak B mosekyne H2O 2 monst H, Torna gpopmyiry ymHokaem Ha 2 (3T0 IpuMEHUMO U K N)
Mie)* m(H20)

4. BriunciisgeM MOJISIPHYIO MacCy MOJTYy4eHHOTO BEIIeCTBa.

5. Ecnu monspHas macca MOJYyYEHHOIO BEHIECTBAa paBHA MOJSpHOM Macce BemiecTBa (1),
TOrJa 3ajjaya pelieHa IpaBUIIbHO; €ClIM MOJISIpHAasi Macca MOJIy4eHHOTO BEIIeCTBa OTIIMYAETCS OT
MOJISIpHOM Macchl BemiecTBa (1), BBIUMCISEM Pa3HOCTh U OINPEIEIseM KOJIUYECTBO aTOMOB
KHCIIOPOJIa, €CIM  BEUIECTBO  KHUCIOPOJOCOAEpKAlllMe, WJIM a30Ta, €CIU  BEIIeCTBO
a30TocoAepKallee.

Ilpumep: Tlpu cropaHum OpraHUYECKOTO BemiecTBa Maccou 2, 37 r oOpazoBaiock 3,36 T
okcuaa yraepoga(IV) (u.y.), 1,35 r Bozabl u a3or. OTHOCHUTENBHAS IUIOTHOCTh 3TOrO BEILLECTBA
0 BO3/IyXy paBHa 2,724. BeiBenuTe MOJEKYJISIPHYIO (GOpMYITy BEIIECTBA.

Hano:

m ( B-Ba) =2,37r

V (CO2) =336 1

m (H20)=1,35r

D (Bo3n.) =2,724.

HaiiTu:

CxHyNz

M(Bo3n) = 29 r/mMoI1b

M(H20) = 18 r/momnb

Vm = 22 41/M07ab

Pemenmue:

1. Ilpumensiem dpopmyay (1)

M(B-Ba) = 29 r/mons * 2,724 =79 r/monb.

Haxoauwm xommuectBo atomoB C o gpopmyiie (3)
792/ amonw *¥3 368

n(C) = 2,372%2248! amone — 5

2. Haxoaum xommuectBo atomoB H mo dopmye (4)
7921 aonv *¥1,352

n(H) =2 2,352 ™18z mone _ g

3. Beruucasiem monsipayto maccy CsHs.

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

4. BerauciseMm KOJIW4YeCTBO aTOMOB a30Ta (5)

79 — 65 = 14. T.x. aTOMHas Macca a30Ta — 14, 3HauuT B JTaHHOM GopMyy oauH aToM N.
Otsert: CsHsN

BbinosiHenune padoTbl.
1 Bapuanr
1. HasoBure BerecTBa:
a) CH,=CH- CH-CH2-CH - CH2 - CH2 — CH3
| |
C2Hs CHs

6) CH =C - CH2- CH- CH; — CHs

|

CHs3
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2.CocTaBUTh CTPYKTYpHBIE GOPMYIIBI COSTMHEHUH TI0 UX HA3BAHUSM:

a)3-MmetuinenteH-1; 0) 2,3-numerunoyranuen-1,3

3. CocTaBbTe YpaBHEHHMSI PEAKIUH 10 LIETIOYKE MPEBPAIICHUI:

OKCHJ Kallbll —  KapOWJI Kajublusi —  aleTujeH — OeH301

4.0mpenenute MOJIEKYJISIPHYIO (OpMYJy YIJIEBOJIOPOJA, €CIM MaccoBas JOJis yriepoaa
paBHa 85,75, a Bomopoma —14,3%. OtHOcuTEnbHAs IJIOTHOCTh 3TOTO BEUIECTBA IO a30Ty
IIPUMEPHO paBHa 2.

6. Ilpu cxuranmm 2.2 1. BemecTtBa moiayuwid 4,4 r okcuaa yriepoaa u 1,8 T. BOJIBIL
OtHocuTenbHAs MJIOTHOCTh BELIECTBA IO BOAOpOoAY paBHa 44. Ormnpenenaute MOJIEKYISPHYIO
dbopMmyily BeliecTsa.

2 Bapuaunt
1.Ha3oBuTe BelecTBna:
a)CHs— CH=C - CH2 - CH2 - CH — CH3

| |
CoHs CHz

06)CHs — C=C—- CH2- CH — CH3
|
CHs
2.CocTaBUTh CTPYKTYpHBIC (hOPMYJIbI COSAMHEHUH 110 UX Ha3BaAHUSAM:

a)4-MeTWIneHTHH-2;  0) 2,3-AuMeTHII-3-3THITEeKCaH.

3. CocTaBbTe YpaBHEHHSI PEAKIUH 10 LIETIOYKE MPEBpAICHUM:
KapOua allOMUHUS — METaH — alleTUIeH — OTUJICH

4. BeiBenute (hopMyiy BemiecTBa, conepxkamero 81,8% yrinepona u 18,2 % Bomopona, ecnu
OTHOCHUTEIIbHAs TUIOTHOCTH M0 BOJOPOY paBHa 22.

5.Ilpu cropanuu 11,2 r. YrieBonopoja moaydusii OKCHJ yriiepoaa maccou 35,2 r u Boay
Maccoil 14,4 r. OTHOcUTENbHAs IUJIOTHOCTh 3TOrO YIJIEBOJAOpPOAA IO BO3AyXy paBHa 1,93.
BriBenuTe MonekysipHyto Gopmyiy.

IMopsinok BHINOJIHEHHUS OTYETA MO MPAKTHYECKOMY 3aHATHIO:

1. B rerpanu HanumuTe HOMEp, HA3BaHUE U YUEOHYIO LENIb 3aHTHSL.

2. BrimonHuTe 3a7aHKS 10 BApUaHTaM.
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IIpakTHyeckoe 3aHsATHE

Tema: «Yriaesoaopoabn»

YuyeOHast wesb: 3aKpenuTh U OOOOUIUTH TEOPETHYECKHE 3HAHUA O HOMEHKIAType

YTJIEBOIOPOIOB.

OO0yuaromuiics 10/KeH 3HaTh:

- crocoObl 00pa3oBaHMsI W pa3pbiBa KOBAJICHTHOW CBSI3M, THIBI W CYIIHOCTh THOPUAM3AIMU

AJIEKTPOHHBIX OpOUTaNel, XapaKTePUCTUKH KOBAJCHTHOM CBSI3U, KiIacCU(UKAINIO KOBAJIEHTHOU

CBSI3M; HOMEHKJIaTypy OpraHUYeCKHUX pPEeaKIMii.

OO0yuyaromuiics 10/1:KeH yMeTh:

- COCTaBIISITh CXEMBI 00pa30BaHMS M Pa3pbiBa CBA3H; OOBSICHATH YETHIPEXBAJICHTHOCTh YIepoia

B OPraHMYECKUX COCAMHEHUSIX; COCTABISATh CTPYKTYpHBIE (POPMYJIBI YTIEBOIOPOIOB.

3agauM NpaKTUYECKOro 3aHATHS:

1. 3akpenuTh TEOPETHUECKHUE 3HAHUS O HOMEHKJIATYpE U U30MEPUU YTIIIEBOJAOPOIOB.

2. OTBETUTH Ha BOIIPOCHI JUIsl 3aKPEIIEHUSI TEOPETUUECKOTO MaTepHraIa.

3. BBINOTHUTE IPAKTUYECKUE 3a/1aUU.

4. OTBETUTH Ha BOINPOCHI JIJIs1 KOHTPOJIS.

O0ecnie4eHHOCTD 3aHATHS:

3. YueOHO-MeToaMuecKas IuTeparypa:

4.  CnpaBodHas TuTepaTypa:

5. Tabmuna «I'oMosoru4eckuii psia MpeAeTbHBIX YIIIEBOJOPOJIOB (aJKaHOB) HOPMAaJIbHOTO
(Hepa3BETBIEHHOT0) CTPOSHUS M UX OJJHOBAJICHTHBIC PaIUKAIbDy (MIpUIoKeHHe 1).

6. Tabmuna «OCHOBHBIC KJIACChl OPTrAaHMYECKUX COSAMHCHUID» (MPUIIOKCHHE 3).

7. Tetpaab s MPaKTUYECKUX U KOHTPOJIBHBIX PaboT.

8.  Pyuka, kapangar.

Kpatkue Tteopernueckue m y4eOHO-MeTOAMYECKHE MATEPHAJIBI MO TeMe NMPAKTHYECKOro

3aHATHUSA

MHuoroo6pa3ue OpraHu4ecKuX BEIIeCTB OOYCJIOBIECHO HaJU4YMEeM M30MEPOB — BEIECTB,

MMEIOIIMX OJMHAKOBBIN KOJIMYECTBEHHBIN U KAUECTBEHHBIN COCTaB, HO Pa3HOE CTPOCHHUE.

HN3omepu3anmst — npeBpanieHue OJHOTO H3oMepa B apyroil. M3omepuszanus OpUBOAMUT K

MOJIyYEHUIO COEMHEHHUS C HMHBIM DACIOJIOXKEHHEM aTOMOB WJIM Tpyll, HO IpPU STOM HE

MPOUCXOAUT M3MEHEHHE COCTaBa M MOJEKYJISpHOM Maccel coeAuHeHusa. B nureparype

M30MEPU3AINIO YaCTO Ha3bIBAIOT MEPETPYIITUPOBKOM.

CocraBiieHHe Ha3BaHUW H30MEPOB OCYIIECTBIAETCS B COOTBETCTBUM C MEXIYHApOJIHOM

Homenknarypoit [IUPAC.

AJITOPUTM COCTABJICHUS] HA3BAHUA:

1. BeiOupaercsa camasi AJIMHHAs, BOZMOXKHO M30THYTasi Hepa3BeTBIeHHas enouka. Hymepanus

[ENOYKU TMPOU3BOJUTCS C TOrO Kpas, K KOTOPOMY OIMXKe 3aMECTHTENb, KpaTHas CBS3b,

(QVHKIIMOHAIBLHAS TPYHIIA.

2. B Hauane yka3bpIBaeTCsi HOMEp aTOMa YIJepojia, BO3JIe KOTOPOr0 HAXOAUTCS 3aMECTUTEINb —

€CJIM 3aMECTHUTENIell HECKOJIbKO BO3JIE pa3HbIX AaTOMOB — YKa3blBalOTCS Bce LUDPHI 1O

BO3paCTaHUIO Hampumep: 2, 4,...; €Cau JiBa 3aMECTUTENs] HaXOASTCS BO3J€ OJHOTO aroma

yriiepojia — mudpa noBTOpsieTcs Harpumep: 2,2... ).

3. [Nocne mudpsl yka3piBaeTcs Ha3BaHUE 3aMECTUTEIIS.

- 3aMECTHTENIIMH MOTYT OBITh paguKayibl (METWJ, JTHJ, MPONMWI W T.JA.) WIA aTOMBI JPYTUX

XUMUYECKUX AIIEMEHTOB.

- KOJIMYECTBO OJIMHAKOBBIX 3aMECTHUTEIICH 0003HavaeTcs MpUCTaBKaMu: 2-1u; 3-TpH; 4-TeTpa.

4. OcHOBY Ha3BaHUs COCTaBJISIET Ha3BaHUE YIJIEBOIOPOAA,

COOTBETCTBYIOIIIEEC IPOHYMEPOBAHHOMY YHCIIy  aTOMOB  yIrjepojJa C  HCIOJb30BaHUEM

cyQpUKCOB: -aH ISl  YIIEBOAOPOAOB C TPOCTBIMU CBSI3SIMH MEXAY aTOMaMHu YIyepoja B

LIENOYKE, -eH JIJISl YTIIeBOIOPOI0B C JBOMHBIMU CBA3SIMH MEXKy aTOMaMH YIJepo/ia B LIETIOUKE, -

HH ISl YTJIEBOJIOPOJOB C TPOMHBIMH CBSI35IMU MEXKIY aTOMaMU yriepoja B LEMOUKe.
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[IpeobagaronyM TUIIOM CBSI3U B MOJIEKYJIaX OPTraHMYECKUX COSAMHEHUN SBIISETCS KOBAJIEHTHAS
cBsA3b. [lapa 27EKTPOHOB CBSI3U MOJETIEHA MEXAY aTOMaMU B IIPUMEPHO PAaBHOM CTENEHU, €CIIU
xapaktepu3oBath cBsizu C-C unm C-H. DTo BBI3BaHO NPUMEPHO PaBHBIM CPOJICTBOM K
ANEKTPOHY (JIEKTPOOTpULIaTeNbHOCTHI0) aToMoB C u H.
B cnywae, korma yriepon cBsizaH c 0osiee ANEKTPOOTPHUIATEIBHBIM aTOMOM (TaJOreHbl,
KHCJIOPOJI, a30T), CBSI3b MOJKET OBITh B 3HAUUTENIBHON CTENEHM MOJSpPU30BaHA, a HAa aTOMax
MOTYT 00pa30BBIBAaThCSI YAaCTHUHBIE MOJIOKUTEIbHBIE (HA Yriepojae) M OTpULlaTesbHbIE (Ha
aTOMax TaJloOT€HOB, KUCJIOpoJa, a3oTa) 3apsiabl. OJHAKO CTENEHb HMOHHOCTU TaKOM CBS3U
MUHUMAJIbHA.
Bcenencreue nemomspaoctu cBsisu C-C m C-H mpenMymiecTBEeHHBIM CHOcOOOM ee pa3pbhiBa
ABIIIETCS. TOMOJUTHYECKUI, KOTJa Mapa 3JIeKTPOHOB JEJIUTCA MOPOBHY MEXIy aToMamu. [Ipu
TAaKOM Pa3pbIBE CBSI3U 00pa3yloTCsl HEe3apsLKEHHBIE, HO OYEHb PEaKIIMOHHO-CIIOCOOHBIE YaCTULIBI
C HeCTIapeHHBIMU AJIEKTPOHAMM, Ha3bIBa€MbIe pajiuKaiaMu. J[Js allkaHOB XapaKTepHbI PEaKIIH C
IPOMEXYTOUHBIM 00pa30BaHMEM paauKaioB. HUIMHUPYIOTCS TaKue MpEeBpalleHHs] BBEACHUEM
W3BHE PHEPI'UU, JOCTATOYHOM AJisl pa3pbiBa CBS3U (HArpeB) WM COEIUHEHUN, MHUIIMHPYIOIINX
o0pa3oBaHUe paJIMKAJIOB MPH cI1ab0M HarpeBaHUH WM O00MyYeHHH yIbTpaduoneToM (IepeKucH,
TaJIOTeHbI, a30COCTUHEHHS, XUMIUUYECKHE UHUIINATOPHI, TEHEPUPYIOIIUE PAIUKaAIbl B PE3yJIbTaTe
XUMHYECKOH peaknuu). B oOmeM u 1menoM, alkaHbl M IUKJIOAIKAaHBI C HEHANPSHKCHHBIMU
[UKIIAMU XUMUYECKH OTHOCUTEIHHO UHEPTHBI.
B omnnume OoT HuUX, aJKEHbl 3HAUYUTEIBHO OOJee pPeakIMOHHOCHOCOOHBI. [IpuumHOI 3TOrO
SBIISIETCS HEHACBIIIEHHOCTh (KpaTHasi CBSA3b) M JOCTYIMHOCTh PBIXJION AJIEKTPOHHOHW IJIOTHOCTU
NEPEKPHIBAIONINXCS  p-OpOuTaNiell T-CBA3M Ui JCWCTBUS  DIEKTPOPHIBHBIX pPEarcHTOB
(coenMHEHUH ¢ MyCTHIMH BHEITHUMHU OPOUTAISIMH UITU SJIEKTPOHOAC(PUIIUTHBIX COSTUHEHUN).
[Ipu oOpa3oBaHMM KOBAJIECHTHOW CBSI3M B MOJIEKYJIaX OPraHUYECKUX COCTUHEHHH OO0Ias
JJIEKTPOHHAS Mapa 3aceliseT CBSI3bIBAIOIINE MOJICKYIIIpHbIE OpOUTANIU, UMEIoIUe Oojiee HU3KYIO
sHepruto. B 3aBucumocTt ot Gopmbl Monekylsipabix opourtaneit (MO) — 6-MO unu n-MO —
00pa3yrommecs CBsA3M OTHOCST K G- WJIH T-THUITY.
G-CBsI3b — KOBAJICHTHASI CBSI3b, 00pa30BaHHAS MPH MEPEKPHIBAHHUH S-, P- U THOPUIHBIX aTOMHBIX
opoutaneit (AO) BAOIL OCH, COEAMHSIONICH siipa CBSA3BIBAEMBIX aTOMOB (T.€. IPHU OCEBOM
nepexpbiBanu AO).
n-CBsI3b — KOBAJICHTHAs CBSA3b, BO3HHUKAIOIIAs MpU OOKOBOM IEPEKPHIBAHUN HETMOPHUIHBIX P-
AOQ. Takoe nepexkppIBaHUE NPOUCXOJUT BHE NPSIMOI, COETUHSIONIEN Spa aTOMOB.

T — CceOa3L g —ceAa3H

WW“\
e el e

o= ==

s
<

7-CBsI3U BO3HHMKAIOT MEXIY aTOMaMH, YK€ CO€IMHEHHBIMU G-CBSI3bI0 (TMPU 3TOM 00pa3yroTcs
JIBOWHBIEC U TPOWHBIE KOBAJICHTHBIE CBS3H).
n-CBsi3b ci1abee G-CBA3M M3-3a MEHee MOJIHOro nepekpbiBanus p-AO.

BonpocsI 1151 3aKkpenJieHusl TeOPEeTHYECKOr0 MaTepuasia K NPaKTHYeCKOMY 3aHITHIO
1.  Yro Takoe nzomepni?

2. Uro Ttakoe uzomepus?

3. UTo HA3BIBAIOT paIUKAIOM?

3agaHus A NPAKTHYECKOT0 3aHATHS:

1. Pemmmth npeasiokeHHbIE 3a1a4 1.
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2.  IlpaBwibHO 0OPMHUTH MX B TETPaAb JJIs MPAKTUUECKUX U KOHTPOJIBHBIX padoT.

3. OTBeTUTh Ha BCE BOIMPOCHI JIJIsI KOHTPOJIS.

4,  OT4MTaTHCS O BBIMOJTHEHHOW pabOTe MperogaBaTeio.

3amanue

Hanucatb cTpykTypHbIe OPMYIIBI CIEAYIOUINX YIIEBOIOPOIOB

Bapuanr 1 Bapuanr 2
2,3-IMMETUIIIEHTaH 3-MeTHII-3-3THIIIIEHTaH
2,3,4-TpuMeTHIIIIEHTaH 2,4-mumernin-3,3 - IUATWIIIEHTAaH
2,3-IUMETUIreKCEH-3 2,2,6-TpUMeTHUIT-43THITEeNITeH-3
2,5,5-TpUMeTHITeKCEH-2 2-MeTUIIOyTEeH-2
2-meTminOyTanueH-1,3 2-MeTmirexkcaauen-1,5
OyTHH-2 MEHTHH-2

4,4- TUMETUIIIEHTUH-2 2,2,5-TpUMETHITEKCUH-3

Oo0pa3sen peuieHust 3a1aHUsA

Hamucats cTpykTypHBIE (DOPMYIIBI CIEAYIONUX YTIEBOIOPOIOB:

3-MeTuiI-4-3TUiIreKcan

3,4-1MMeTHIIIIEHTEH-2

2-MEeTHII-53TUITEeKCHH-3.

Pemenne

1. UmeeMm 3-MeTHII-4-3THIITEKCAH, MOJIEKYJIa COAECPXKUT B CTpyKType rekcad (Ce).

1.1. 3anuceiBaroT nuHENHY0 yriepoanyto nens Ce: C—-C—C-C-C-C.

1.2. OnpenensitoT, K KakoMy Kjaccy YIJE€BOJAOPOAOB NPUHAUICKUT HAaHHOE COEIUHEHUE.
OnpeneneHre TPOU3BOIAT ¢ TOMOIIBID 00mUX (GOpMys ISl YTIEBOIOPOAOB PA3HBIX KJIACCOB
(CnHan+2, CoH2n 1 1. 11.). BerectBo 3-mMeTun-4-stuirekcad — ankas, (N = 6). 3Ha4UT, BCe CBSI3H B
MOJICKYJIC OJIMHAPHBIC U HET [IUKIIOB.

1.3. Hymepytot aromsl C yraepoanoi menu (yrieponHoro ckenera) u npu C-3 momemiaror
METWIBHYIO Tpyminy, mpu C-4 MOMENIA0T STUIBHYIO TPYIIITY:

1 2 3 45 6 1 2 3 45 6
cC-C-C-C-C-C == C-C-(lj-(lj-C-C
CH3(|3H_2
CH,

1.4. 3anuchIBalOT HEOOXOAMMOE YHCIO aTOMOB BOJOpOAA MpPH KaXJAOM YIIEpoJe Iemnw,
YYHUTBIBasI, YTO BAJICHTHOCTD YTJIEpO/ia paBHA YEThIpeM. B pesynbTaTe moiyqaroT u3oMep:
2 - 1 -

' H; H H Ha

HyC ——C —cC T C"—CH;
CHz f|;H;,
CH;

2. lmeem 3,4-nuMeTHIINIEHTEH-2, MOJEKyJa coiepXuT B crpykrype mneHTeH (Cs) u onHy
NBOWHYIO CBs3b (Cy((duKC -eH yka3bIBaeT Ha HaJIW4yhe OJHOW JBOMHON CBS3HM IOCHEe 2 aroma
yriiepo/ia)

2.1. 3anuceIBalOT IMHEHHY0 yriuepoanyto uemns Cs: C-C=C—-C-C.

2.2. OnpeiensitoT, K KakoMy KIIAcCy YIJIEBOAOPOIOB MPHHAICKUT HaHHOE COCIWHEHHE.
Omnpeznenenye NpoU3BOJAT C MOMOIIBIO OOIMHKX (HOpMYI JUIs YIIIEBOJOPOIOB pasHbIX KIacCOB
(CnH2n+2, CaHon 1 1. 11.). BemecTtBo 3,4-muMeTHINCHTEH-2 — ankeH, (N = 5). 3HaYKT, B MOJIEKYJIE
€CTb OJIHA JIBOIHAs CBS3b M HET IIUKJIOB.

23. Hymepytor atomsl C yrirepoHoi e (yriepoaHoro ckenera) u npu C-3 u C-4 momemaroT
10 OJHOW METHJILHOW TpyIne (MpHUCTaBKa M- B UCXOAHOM MOJIEKyJle yKa3blBaeT Ha HaJINYHe
IBYX (YHKIMOHATIBHBIX TPYII OJHOTO BHJIA, B JAHHOM IIPHMEPE METHIILHBIX TPYTII):
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™

1 2 3 45 1 2 3 4 5
C-C=C-C-C c—= €C-C= -?-C

CH4 CH,

2.4. 3anuchiBalOT HEOOXOAMMOE YHUCJIO aTOMOB BOAOPOJa MpH KaXAOM YIJIepoJe Lemwu,
YUUTBIBAs, YTO BAJIEHTHOCTH YIJIEpO/ia paBHA YeThIpeM. B pesynbraTe moiy4yaroT u3omep:
1 2 3 4 5
HC-CH=C-CH-CH
: o
CH; CH,
3. meem 2-MeTHII-5-3THITeKCHH-3 MOJIEKYJIa COJIEPKUT B CTpyKType rekcuH (Ce).
3.1. 3anmceiBarOT JIMHEHHYO yriaepoanyro nenbk Cs: C—C—C—-C-C-C.
3.2. OnpenensitoT, K KaKOMy KJacCy YIJEBOJAOPOIOB MPHHAUICKHUT TAHHOE COCAMHEHHE.
Omnpenenenre TpOU3BOJAT C MOMOIIBIO OOMUX (OpMYI IS YIJIEBOJAOPOJOB Pa3HBIX KJIacCOB
(CnH2n+2, ChHan 1 T. 11.). BemecTBO 2-MeTHII-S3THIITEKCHH-3 — akuH, (N = 6). B Moekye ecth
OJIHA TPOiTHas cBsA3b mociie 3 atoma yrieposa (C-3) 1 HeT [UKJIOB.
3.3. Hymepytor aromsl C yriepoHoit nienu (yriiepoaHoro ckenera) u npu C-2 MoMemmarT oaHy

METWIBHBHYIO IpymiLy, pu C-5 NOMEIarT STHIBHYIO TPYIILY:
1 2 3 4 5 6 1 2 3 4 5 §
C-C-C=C-C-C == (Cc-Cc-C=C-C-C

! |
CH, (|3H2
CH,4
3.4. 3anucpiBalOT HEOOXOAMMOE YHCIO aTOMOB BOJOpOJA NpPHU KAKIOM yIJepoje IemnH,

YUYHUTBIBAsA, YTO BAJICHTHOCTDb YIJICpOAda paBHA YCTBIPCM. B PE3YIbTATE IIOJIYHYAOT U30MEP:

1 12 4 s 6 1 2 3 4 5 6
C-C-C=C-C-C —= HC -(l:H- C=C-CH-CH,
CH, EH
|2
CH,
Bonpocs! 111 KOHTPOIA
KaxoBa BajeHTHOCTH yriiepoja B OpraHUYeCKUX COCTUHEHUSIX?
Kakwue cBsi3u Mexly aToMamMu yriiepoja Bbl 3HaeTe?
UYro coboii mpencTaBisieT o- (curma) u - (1u) cBsizu?
®opMa KOHTPOJISA BHINOJHEHUS MPAKTHYECKOTO 32/ IaHUS:
BreimonnenHas pabora TpeACTaBiseTCs MPENoJaBaTeNl0 B TETPaAW JUIsl  BBINOJHEHUS
MPaKTUYECKUX U KOHTPOJBHBIX PA0OT MO AUCIHUIUINHE « XUMUSD.
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IIpakTnyeckasi padbora
«KavecTBeHHbIE PeaKIMU HA KUCJIOPOACOIePKAIIHE COCTUHEHU

1. 3amummre B TeTpaap TeMy, mnpaBwia Tb, uenp, oOopynoBaHHME M PEAKTUBBI
MPaKTUYECKOTO 3aHSATHUSA.
2.  IIpoepnTe Ha paboueM MecTe HaTM4YKE HEOOXOIMMOT0 000PYI0OBaHUS U PEAKTUBOB.

OOopynoBanme: mTatuB ¢ 8 MpoOMpKamH, Aep)KaTellb Mg NPOOHPOK, CIHMPTOBKA, CIIUYKH,
CTaKaH C TOopsYeH BOJOM.

PeakTuBbl: 80% pactBOp 3TWUIIOBOrO cnupra, riaumepuH, 3% pactBop Qopmanbaeruna, 1%
pactBop deHomna, 1% pacTBop ykcycHO# Kuciotsl, 1% pactBop ioaa B ioguae kamus, 5%
pactBop cyinbdata menu (l1), 10% pacTBop rumpokcupa HaTpus, aMMHAuYHBI pacTBOp
HUTpaTa cepedpa, 1% pactBop xnopuna sxenesa (I11), nanukaTopsl (1akMyc, METHUIIOBBIH
OpaHXEBBIH, KOHTO).

3. IlpurotoBbTe TabuuIy 11t OQOPMIICHHUS PE3YIbTATOB UCCIIEIOBAHUS:

No Brinonusiemas YcnoBus [Ipusnaku | YpaBHeHUE BriBoabl
/1 onepanus peakiu peakiu peaKIun

1

2

3

4

5

4.  TlponenaiiTe OMBITHI Ui PEIICHUS YKCIIEPUMEHTAIBHBIX 3a/1a4.

5. Odopmure otyet, BHOCS pe3yJIbTaThl UCCIEAOBAHUS B TAOJIULLY.
6.  Ilo oxoHuaHuM pabOThI, IPUBEIUTE B OPSIOK pabouee MeCTo.

IKCNEePpUMEHTAJbHbIC 3a1a4H.

1. KayecTBeHHasi peakuusi HA dTHJIOBBIH cnupT. B mpobupky, comepxkamyro 1 - 2 i
ATWJIOBOT'O cIupTa npuieiTe 1 — 2 mi1 pactBopa Hoza B oguae kanus. CMech HarpenTe u
IpuJeHTe TMOHEMHOTY pacTBOpa €IKOro HaTrpa a0 oOeclBeuMBaHMsI H30bITKa Hoja.
[TosrydyeHHyr0 CMeCh OXJIaANTE.

2. KauvecTBenHasi peakuusi Ha riMuepuH. K CBEXENpUTOTOBICHHOMY PAacTBOPY THIPOKCH/IA
meau (1) no6aBpTe rumepuH.

3. KauecrBennass peakuusi Ha ¢enos. K pactBopy ¢eHona 100aBbTe HECKOIBKO Karelb
pactBopa xiopuia xemnesa (111).

4. KavecTBeHHasi peakuusi Ha ¢opmaiabaerua. Peakuus «cepeOpsinoro 3epkajia». B
YUCTYI0 NpOOMpPKY HaiauBaioT 1 — 2 MJI aMMMa4yHOrO pacTBOpa HHUTpara cepedpa, K
KOTOpOMY  J00aBJISIIOT OcTOpokHO mo creHke 0,5 — 1 mu pactBopa QopmanuHa U
MOMEIIAI0T NPOOUPKY B CTaKaH C ropsiueil BOJOU (JTyyllle KUIsIei).

5. BzaumopeiictBue ¢popmannaeruaa ¢ rugpokcuaom menu (I1). K cexxenpuroropieHHOMY
pactBopy ruapokcuna menu (ll) mpuneiite 1 mn 3% pactBopa ¢opmanuHa, cMech
Harpewure.

6. JleiicTBHe YKCYCHO#H KHCJI0TBI Ha MHAMKATOpbl. K pacTBOpaM HMHIMKATOpOB IpHieiTe
pacTBOp YKCYCHOM KHCJIOTBI [MJIM: B pacTBOp  YKCYCHOM KHCJIOTBI TOMECTUTE
UH/IMKATOpHBIE OyMaXKH .

IIpakTyeckas padora

«AJIBJETuAbI».

1. 3anumuTe B TeTpaab TeMmy, mnpaBwia Tb, mens, oOopynoBaHue Hu PEaKTUBBI
MPAKTUYECKOTO 3aAHATHUSA.

2. [TpoBepnTe Ha pabodeM MecTe HaTu4Yre He0OX0IMMOTO 000PYIOBaHUS M PEAKTUBOB.
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3.  IlpuroroBsTe Tabiuity ajis 0ohOpMIICHH pe3yJIbTaTOB UCCIICIOBAHMUS:

No Brimonnsemas YcnoBust [Ipusnaku | YpaBHEeHUE BriBoabl
/o | omeparus peakuuu peakuuu peakuuu

1

2

3

4.  IlpopenaiiTe ONBITHI ISl PELICHUS SKCIEPUMEHTAIBHBIX 3a/1a4.

5. Odopmure oTueT, BHOCS Pe3yIbTATHI UCCICAOBAHUS B TAOIUILY.

6. Ilo oxoHuanuu pa®OTHI, MPUBEIUTE B MOPSIOK pabouee MEeCTo.

JKCcNepuMeHTaIbHbIE 3a1a4H.
1.  CaoiicTBa Gpopmanbaeruia.

wn e

B3aumoneiictBue popmalibieruia ¢ aMMHUAYHBIM PACTBOPOM OKCHIIA cepedpa.
B guctyro npobupky Haneire 1 mi 1% pactBopa HUTpara cepedpa,
NO0aBIIIATE TO KaIIsIM K PAacTBOPY HHUTpara cepedpa
pacTBOPEHUS MOABUBIIEHCS MYTH;

npuienTe K coaepkumomy npodupku 1 — 2 ma 3% pactBopa Gopmanbaeruia
OITYCTHUTE MPOOUPKY B CTAKaH C TOPSIYCH BOJIOH, MOACPKUTE -2 MUHYTEHI.
BsaunmoneiictBue hopmanbaeruaa ¢ ruapoxrcugom meau (11)

npuieite u3obITok 1% pacTBopa menoyu
K oOpaszoBaBmiemycs ocanky npuieite 1 Ma 3% pactBopa hopmannHa 1 cMech Harpeure.
OxkucneHue crupTa B ajbJAeTHI.
10. Ha xoHIe MeTHOW IPOBOJIOKH CAETANTE 5-6 BUTKOB CITUPAIIH.
11. HaneiiTe B mpobupky 1 M 3TUIOBOTO CIUpPTA
12. Hakanure MeAHYIO CIUpajib B IJIAMEHH CHUPTOBKH. UTOOBI MeIb MOKPHLIACH YEPHBIM
HAJIETOM OKCHJAA, U OBICTPO OIYCTHTE B NPOOHMPKY CO CHUPTOM (HE KacasiCh CTEHOK

4
5
a.
6.  Hazeiite B yuctyto mpoOupky 1-2 mi 5% pactBopa cyibdara menu,
7
8
9

npooupku!)

13. TloBropure oneparuio 3-4 pasa.

IIpakTnyeckas padora
«Kap0oHoBbIe KHCIOTBI».

- 10% pactBOp ammmaka A0

1. 3anummre B Terpaas TeMy, npaBwia Tb, menb, oOopynoBaHME M PEAKTUBBI
MPAKTUYECKOT O 3aHATHS.

2.  IIpoBepbTe Ha paboueM MecTe HaIHMuue HEOOXOAMMOro 000PYAOBAaHUS U PEAKTUBOB.

3. TlpuroToBbTe TabuuILy 1isi 0QOPMIICHHUS PE3YIIbTATOB UCCIICTOBAHMSL:

Ne HcxonHble IIpusnaku YpaBHeHue BriBo1bI

n/n BEIIECTBA peakuuu Peakuuu

1

2

3

4

4.  IlponenaiitTe ONbBITHI Ui PEIIEHUS IKCIIEPUMEHTAIbHBIX 33/1a4.

5. Odopmute oTUET, BHOCS PE3YyIbTATHI UCCIICAOBAHUS B TAOIUILY.

6.  Ilo okoHuaHUM pabOTHI, MPUBEINTE B TIOPSIIOK pabodee MeCTo.

JKCNepUMeHTAJbHbIE 321a4H.

1.  Omnpenenute nelcTBHE YKCYCHOW KHMCJOTHI Ha  MHJIUKATOPBl  (JJAKMYyC, METHJIOBBIH
OpaHXeBBIN, KOHTO)
2.  OnbITHBIM IYTEM YCTAaHOBHUTE, KaK B3aUMOJICHCTBYET YKCYCHas KHCIIOTa C MeTajulaMHu

(MaraHueM, UHKOM, JKEJIE30M, MEJIBIO).
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3.
4.

IIpoBenuTte peaknuio B3auMOICUCTBUSI YKCYCHON KUCIOThI C OCHOBAHUSIMH.
Ornpenenure, Kak B3aUMOJICUCTBYET YKCYCHAsl KMCJIOTA C COJISIMH.

IIpakTuyeckas padora
«CuHTe3 CJ10KHBIX 3(PpUpoB. ['uaApoIU3 KUPOB).
(kapTa — HHCTPYKIHA).

1.

2.

3anumuTe B TeTpaab TeMmy, mnpaBuia Tb, nens, oOopynoBaHME U pPEaKTUBBI
MPaKTUYECKOrO 3aHSATHUSA.
[TpoBepbTe Ha paboueM MecTe HaTM4YKre He0OX0IMMOT0 000PYI0BaHUS U PEAKTUBOB.

Oo6opynoBanue: kpyrioaoHHas konbda Ha 50 - 100 mu1, 2 mpoOKU ¢ BEpTUKAITBHON XOJIOAMIBHON
TpyOKOH, TpoOHMpKa, CIHUPTOBKA, CIUYKH, acOSCTUpOBAaHHAs CETKA, INTAaTHB, BOJASHAs OaHs,
XUMUYECKHH cTakaH Ha 50 M1, BOPOHKA, (DUIIBTP, BECHI.

PeakTuBbl: 4 — 5 1 TOIJICHOTO CBUHOTO cajia (KOpOBbEro macia), 12 Mi1 3THJIOBOTO CIUPTA, S5 M
BO/JIbI, 2 — 3 T €IKOTO KaJii, HACBIIIEHHBIM pacTBOP MOBAPEHHOMN COIM, 2 MJ YKCYCHOM KHCIJIOTHI,
0,5 MJ1 KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

3.
4.
1.

[TponenaiiTe ONBITHI AJIs PELIEHUS SKCIEPUMEHTAJIbHBIX 3a]1a4.
Odopmure oTyeT, BHOCS pe3yIbTaThl UCCIEAOBAHUS B IPOU3BOILHOM (hopme.
ITo oxoH4uaHuu pabOTHI, MPUBEIUTE B MOPSIIOK pabouee MECTO.

BKCHepI/IMeHTaJﬂ)HBIe 3agavdu.

1.

I'maposus sxkupoB. K 4 — 5 v cBUHOTO cajla B KOJI00YKe IPHIUTh cMech 10 Mt Boabl 1 2 —
3 1 enkoro kamu. KonbGouky 3aKkpbITh MPOOKOH ¢ BEPTHKAIBHOW XOJIOAWIBHON TpyOKOM
(U1 KOHJEHCAllMM MapoB CIMpPTa) U HarpeidTe Ha CIHUPTOBKE yepe3 acOecTHPOBAHHYIO
CETKY, BpeMs OT BpPEMEHH, B30anThiBas KUAKOCTh. [IpuMepHO uepe3 10 MMH KuUNSTYEHMS
OMBUIEHHE 3aKaHYMBAETCS: MPO0Oa KUJKOCTU MPHU 3TOM LIEIUKOM PacTBOPSETCs B ropsyen
JUCTWIIIMPOBAaHHOW Boje (oTcyrcTBUEe kupa). Ilocine Toro kak >KMIKOCTh HEMHOI'O
OCTBIHET, BbIIEHTE colepKUMoe KosObl B cTakaH ¢ 20 — 25 MJI HachIIEHHOIO PacTBOpa
MOBAapEHHOM coJH (Tporiecc BricaiuBanus). OTUIBTPYHTE MBIIO U CIIPECCYHTE €TO.
Cunre3 >THiIaneraTa. B mupokyro npoOupKy HaauTh 1O 2 MJ COMpPTa M YKCYCHOM
kucinoTel. [locie storo B mpobupky mo6aButh 0,5 — 1 M KOHIIEHTPUPOBAHHOW CEPHOM
KUCIOTHL. [IpoOUpKyY 3aKpbITh MPOOKOH ¢ BEPTUKAIBHON TPYOKOW — XOJIOIUIBHUKOM JUIS
KOHJICHCALlUM TapoB CHHMpTa U 3(dupa U HarpeTb Ha BOASHOW OaHe (WIM B CTakaHE) C
KHIISIENH BOJOW B Te4eHHE 3 — 5 MUH. 3aT€M BBUINTH JKUIKOCTb B XUMHYECKUI CTaKaH
(mpoOupKy) ¢ HacChILIEHHBIM PacTBOPOM IMoBapeHHOW conn. CepHasi KHCIIOTa, a TaKXKe
HEMpopearupoBaBIliie CIUPT W YKCyCHas KHUCJIOTa PacTBOPSIOTCS, JGHUp XKe
«BBICAJIUBAETCS» U 00pa3yeT CIIOH MOBEPX COJITHOTO PAacTBOPA.
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IIpakTnyeckasi padbora
CBoiicTBa KHCJIOT, OCHOBAHHMH, OKCHI0B, CoJIei

BapuanTt 1
Leab: OCYIIECTBUTHh pEAKIUH, XapaKTEPHU3YIOLIMEe CBONCTBA TMPEAJIOKEHHBIX PACTBOPOB
BEIIIECTB, TOBTOPHUThH HAIIMCAHNE NOHHBIX YPABHEHUHN PEaKITHiA.
OOopynoBaHue M peaKTHBBI: IITaTUB C IPOOUPKAMU, PEAKTUBbI 10 BAPHAHTAM.
3aganue Ne 1.
Ocy1iecTBUTE peakify, XapaKTepH3yIOIUe CBOICTBA pacTBOPA COJISTHONW KUCIIOTHI:
B3auMoieiictBue ¢ MetauioM (Zn), ocuoBHbM okcuaoMm (Ca0), ocuoanuem (NaOH), conbio
(AgNOs3). CocrtaBbTe MOJCKYJISPHBIC M HOHHBIC ypaBHEHUs peakuuil. ONUIIUTE NPH3HAKU
peaKIui.
3ananmne Noe2
[lpomenaiiTe peakuH, XapakTEpU3YIOIIME CBOMCTBa pacTBOpa THAPOKCHIA HATPHUSA:
B3aumoeiicteue ¢ kucnoroit (HCI), kucnotaeim okcugom (CO2), conbro (CuSOs). CocraBbTe
MOJICKYJISIPHBIC U HOHHBIC YpaBHEHH peakiiuii. OMUIIITe NpU3HaAKUA PEaKIni.

BapuanT 2
Ileab: OCYIICCTBUTH pEAKIWH, XapPaKTCPH3YIOIIHE CBOMCTBA MPEAJIOKEHHBIX PAaCTBOPOB
BEIIIECTB, IOBTOPUTH HAIMCAHUE HOHHBIX YPABHEHUI PEaKIni.
OGopyaoBaHHe M PeaKTUBBI: ITATUB C IPOOUPKAMH, PCAKTHBBI [10 BAPHAHTAM.
3aganue Ne 1.
OcymiecTBUTE PeaKilny, XapaKTepPU3yOIIHe CBOUCTBA PACTBOPA CEPHOM KUCIOTHI:
B3auMmoeiictBue ¢ MetauioM (Zn) , ocaoBusiM okcuaoMm (CaO), ocuoanuem (NaOH), conbio
(BaClz). CocraBbTe MOJNCKYJISpHBIC M HMOHHBIC ypaBHEHHs peakiuid. ONUIINTE NPH3HAKU
pEeaKIuu.

3ananme Ne2

[ponenaiite peakmuu, XapaKTEPU3YIONIME CBOMCTBA OKCHIA KaJbLUSA. B3aMMOJECHCTBHE C
kucnoroir (HCI), kucinorabiv okcupom (CO2), Bomoit. CocTaBbTe MOJIEKYJSPHBIE W HOHHBIC
ypaBHEHUs peakiuii. OMUIINUTE TPU3HAKU PEAKITUH.

Bapuant 3
Ieab: OCYIIECTBUTh pEAKIMH, XapaKTEPU3YIONIHE CBOWCTBA MPEIIOKEHHBIX PAaCTBOPOB
BEIECTB, [IOBTOPUTH HAIIMCAHWE HOHHBIX YPAaBHEHUHN peaKInii.
OGopy/noBaHHe U PeaKTUBBI: IITATUB C TPOOUPKAMH, PEAKTHBBI IT0 BApUAHTAM.
3ananue Ne 1.
OcCyIlecTBUTE PEAKIIUH, XapaKTEPU3YIOIIHe CBOMCTBA pacTBOPA COJISIHOM KHUCIIOTHI:
B3auMoJieiicTBre ¢ MeTauioM (Zn), ocuoBHbM okcuaoMm (Ca0), ocuoanuem (NaOH), conbio
(AgNOs3). CoctaBbTe MOJCKYISIPHBIE M HOHHBIE ypaBHCHHs peakiuii. OMUIIUTE MNPHU3HAKA
peaKunii.

3ananue No2

[ponenaiite peaknuu, xapakTepusyromiue cBoiictBa xmopuma meau (l): B3ammoneiicTBue c
rugpokcugom Hatpusi (NaOH), nutparom cepebpa (AgNO3z), xemezom (Fe). CocraBbTe
MOJIEKYJISIPHBIE ¥ HOHHBIC YpaBHEHUS peakiinii. OMUIINTE MPU3HAKH PEAKIIHH.
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IIpakTnyeckas padbora

Tema: Iloaumepsl M IJIACTHYECKHE MACCHI.

Hesb: n3y4uTh KiIaccupukamuio, CTPYKTYpPy U 00J1aCTH IPUMEHEHHU JIacTMACC.
IToiuMepbl — BBHICOKOMOJIEKYJISIPHBIE BEIIECTBA C OYEHb OOJBIION MOJEKYJISPHON Maccou
10° ... 107 aToMHBIX emuHUI] Macchl (a.e.M.). OCHOBA CTPYKTYpBI HOITHMEPOB - MAKPOMOJIEKYIIHI,
KOTOpBIE ITOCTPOEHBI U3 MHOI'OKPATHO IMOBTOPSIOLINXCS 3BEHBEB — MOHOMEPOB.

I[InacTtmacebl — 3TO UCKYCCTBEHHbIE MaTepuajbl, OCHOBOH KOTOPBIX, T.€. CBSI3YIOLUIUM
BELIECTBOM, SIBJISIFOTCS] IOJIUMEDHI.

[To npouCcX0XKIEHHUIO MOIUMEPHI Pa3IeiAioT Ha:

- IPUPOJIHBIE;

- CHHTETHYECKHUE;

- HCKYCCTBEHHBIE.

TUNUYHBIME ~ TIPEICTABUTENSIMH NPUPOAHBIX  TOJUMEPOB SBISIOTCA — LEJUTI0JI03a, KpaxMall,
HaTypaJIbHBIN KaydyK.

CHHTETHYECKHE TOIMMEPHI MPEACTABIAIOT cOo00il MPOAYKT CHHTE3a - LeJeHANpaBICHHOIO
MOJTYYCHHUS CIIOKHBIX BEIIECTB U3 00JI€e MPOCTHIX.

HckyccTBEeHHbBIE TOTUMEPHI MOTYYalOT MyTeM 00paboTKH (MOAU(DHUIIMPOBAHUS ) IPUPOIHBIX.

[To XxuMU4YECKOMY COCTaBY MAaKpOMOJIEKYJI Pa3IMyaloT MOJUMEPBI:

- OpraHu4ecKue;

- HEOPraHUYECKHUE;

K oprannyeckum mosimMepaMm OTHOCAT COEIUHEHUS, MOJIEKYJbl KOTOPBIX COJIEpXaT aTOMbI
yriepoja, BOJIOPO/Ia, a30Ta, KUCIOPO/a M CEpPhl, BXOISIINE B COCTAB IIABHOM LeNMH U OOKOBBIX
TPy NoJIuMepa.

Heopranuueckue mnoJuMepbl — 3TO COEIUHEHHS, KOTOpble HE COJEp)KaT B COCTaBe
MaKpOMOJIEKYJ aTOMOB YTJIEpO/a.

B mnpouecce mosiydeHus MONMMEPHOTO COEIMHEHHS MOHOMEpHBIE 3BEHbSI BBICTPAUBAIOTCS B
ompezeneHHyo enb. [lo xapakrepy CTpoeHHs] MOJUMEpPHBIX IIeNe pa3lIuyaroT MOJUMEPh
JUHEHHOTO, Pa3BETBICHHOIO U CETYATOr0 (MMPOCTPAHCTBEHHOT0) cTpoeHUs (puc. 1).
[TonuMepHbIe MaTepralibl MOTYT HaXOAUTHCS B YETHIPEX (PU3MUECKUX COCTOSHUSIX:

- KPUCTAJNTINYECKOM;

- CTEKII000pa3HOM;

- BBICOKOAJIaCTHYECKOM (TBepas (aza);

- BSI3KOTeKy4eM (kuakas (asa).

z{.
54
/ [/
a 0 8

Puc. 1. Cxembl CTpOCHHS TOTUMEPHBIX IETEH:
a — JIMHENHBIX; 0— pa3BETBIEHHBIX; B — CETYATHIX

Jlnist yinydiieHus: CBOMCTB MOJIMMEPHBIX MAaTEPUAIOB MPUMEHSIOT UX (PU3MUECKOEe U XUMUYECKOe
Mo (ULIIPOBAHKE - BBEJCHHUE B UX COCTAB!
- CTaOMIIN3aTOPOB;
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- IIaCTU(DHUKATOPOB;

- OTBEpAUTEIICH;

- CMa3oK;

- AaHTUIHUPEHOB;

- Kpacurelieu;

- JIETUPYIOILUX JIEMEHTOB.

2. HomeHk1aTypa KOHCTPYKIMOHHBIX MaTepHaJIoB.

[oamdTHNeH. B 3aBucMMOCTH OT YCIOBUN MOJMMEpHU3alUM (JIaBJCHHE, BHUJl KaTajau3aTopa,
TEMIIEpATypa) NOIYYarOT IPOAYKT Pa3IMuHON MOJIEKYJISIPHONH MacChl.

Pa3nuuaroT noausTHIIeH:

- BBICOKOT0 JaBieHMs U Hu3koi motHoctu (II9B/] u IIDHIT);

- HU3KOT'0 JIaBJIeHUs U BbICOKOH TuiotHOCTH (IIDH/);

- cpeanero gasienus (IIDCH);

- BBICOKOMOJICKYJISIpHBIN HU3KO0TO aaBienus (CBMIID).

[TonmaTiien o0namaeT psiioM LIEHHBIX CBOMCTB: BJIaro- M Ta30HENPOHHUIIAEM, HE Ha0yxaeT B
BOJIE, 3JJACTUYEH B IIMPOKOM MHTEpBAJIE TEMIEPATYpP, YCTOMYUB K IEUCTBUIO KUCIIOT U IIEJI0YEH,
o0sasaeT 0OYeHb XOPOILIUMHU JUJIEKTPUUECKUMH CBONCTBAMHU.

[TonusTiiien obnanaer Oosblell MEXaHUYECKOW MPOYHOCTHIO U JKECTKOCTHIO M HCIIOJIBb3YeTCs
JUIsL U3TOTOBJIEHUS TPYO, IIJIAHTOB, JIMCTOB, IUIEHKH, JI€Taleld paavoannapaTypbl, pa3IddHbIX
eMKocTell. JInThbeM aBieHrneM U3roTOBISIIOT BEHTHIIU, KpaHbl, 3yO0uaThie Kojeca, paboTaromiue ¢
MaJION Harpy3Koi.

OnHako BBUIY HEJOCTATOYHOM MEXaHMYECKON MPOYHOCTH ISl U3TOTOBJICHUS JI€Tajell MallluH
€ro NPHUMEHSAIOT OrPAaHMYEHHO. [J1aBHBIH HEAOCTAaTOK MOJMATUIEHA — €ro HEBBICOKas
TEIJIOCTOUKOCTh, U3EJIUS U3 HEr0 PEKOMEHIyeTCsl UCIIOIb30BaTh IPU TEMIIEpaTypax HE BBIIIE
80°C.

IHonunponuieH — CHUHTETUYECKUM MOJMMEp, MO CPABHEHUIO C IMOJMITUICHOM OTJIMYAETCs
0oJiee BBICOKOW YIapHOW BSI3KOCTHIO, MPOYHOCTHIO, H3HOCOCTOMKOCTBIO, 00JIaaeT BBHICOKUMU
JUAJIEKTPUUECKUMHU CBOMCTBAMU, HU3KOHM Mapo- U Ta30MPOHULIAEMOCThIO, YCTOMYUB K JACHCTBUIO
KHTISIIEH BOJBI U IIEJI0Ue, HO 00J1aaeT HU3KOU TEPMO- U CBETOCTOMKOCTHIO. [IpumensieTcs s
U3TOTOBJICHUS JieTajel, pabOoTaroIUX B KOHTAKTE C arpeCCUBHBIMH KHUIKOCTSIMH.

Bununuacr. J{oCTOMHCTBAMH BHHMIIIACTOB SIBJSIOTCS BBICOKHME MEXaHMYECKHE CBOMCTBA,
XUMHYECKasl CTOMKOCTb, TEXHOJIOIMYHOCTh TNepepaboTKu B uU3JeNus, 00pabaThiBaeMOCTb
pe3aHueM.

PaGouast TemmepaTypa Bunmmmacta ot 0 mo +40°C, mpu peskux KoneGaHHAX TeMIepaTyphl
KopoOuTcs, a mpu Harpese Bbliie 40°C - pa3ynpoyuHsaeTcs U TepSET )KECTKOCTh, HE TOPHT.
BuHuniact BbIMyCKarOT MPEUMYILIECTBEHHO B BHJIE JMCTOB M MPOQHUIBHOIO mpokara (Tpyo,
yroika ¥ T. 1.). VI3 BUHUIUIaCTa W3TOTOBJISIOT €MKOCTH B XMMHUYECKOM MAalIMHOCTPOEHUH,
KOpIyca M cemapaTopbl ANl aKKyMYJSTOPHBIX Oarapeil, BEHTHIIM, KJamaHbl, (QUTUHTH IS
TpyOONPOBOJIOB, JETAJIM HACOCOB M BEHTUJIITOPOB U IPYTHE U3/1ETHS.

®T1oponactel — noiauMepbl Tuna noiurerpagTopatuieH (IITDD) - ¢ropomnact-3, ¢ro-
porutact-4, Ttednon, ¢arooH. JloctomHCTBaMU (TOPOIIACTOB SIBISIETCS BBICOKAs CTOMKOCTH K
BO3/JCHCTBUIO arpeCCUBHBIX CPEJl, B TOM YHCJIE CUIBHBIX KUCIOT, Hienouen. droporuiactel Tep-
MOCTOMKH - TeMmIepaTypa MX HHTEHCHBHOTIO TEPMOOKHUCIUTEIHLHOTO Pa3jOXKEHHUS COCTaBISET
400°C.

Koaddunument tpenus ¢ropomnacta-4 B ceMb pa3 HIbke Kod(p(duIMEeHTa TpeHUs XOpOoIIo
HOJMPOBAHHOM CTalM, YTO CHOCOOCTBYET €ro HCIOJIb30BaHUIO B MAIIMHOCTPOCHUU IS
TPYUIUXCSA AETaeil;KOHACHCATOPHBIX M 3JEKTPOU3OJSIIMOHHBIX IUIEHOK, aHTU(QPHUKIUOHHBIX
MaTepUasoB, CaMOCMa3bIBAIOIINXCS BKJIAJBIIEH MMOAMNIHUKOB, YIUIOTHUTEIBHBIX JA€Taled —
MPOKJIAJ0K, HAOMBOK, pabOTalONINX B arpecCUBHBIX cpenax; TpyO, IMOKHMX IIJIaHTOB, KPaHOB,
Tapbl MUIIEBBIX MPOJYKTOB; €0 MCIOJIb3YIOT B BOCCTAHOBUTENBHON XUPYypruu. OToporiacTsl
TaK)Ke HalllJIM PUMEHEHHE JUTsl 3allIUThl METajlsla OT BO3JEHCTBUS arpeCCUBHBIX CPE/I.
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Kanpon. I'maBHBIM €ro JTOCTOMHCTBOM SBISIETCSI COYETAHHE BBICOKOW IPOYHOCTH, H3HOCO-,
TEINIO- M XMMHUYECKOH CTOMKOCTHM C TEXHOJOTHYHOCTBIO TIepepabOTKM B  HU3JEIHE.
N3HOCOCTOMKOCTD KarpoHa B HECKOJIBKO pa3 BBILIE, UEM CTaIH, YyTyYHAa U HEKOTOPBIX LIBETHBIX
MeTauioB. HammydmmMu aHTUQPUKIIMOHHBIMU CBOMCTBaMHU 00JIafjaeT KapoH ¢ Jo0aBieHneM 3-
5 % rpadura.

JUis U3roToBIIEHUS JeTaneld U3 KalpoHa U APYTUX MOJIMaMUI0B HanboJiee NIMPOKO UCHOIB3YIOT
METOJ JIUThsl NOJ JaBieHueM. Hampumep, BTyJNKH peccop, KpEeCTOBHHBI KapJaHa, IIKBOPHS
NOBOPOTHOM mHamngpl, a TakKKe IECTEPHH NPUBOAA CHHIOMETPA, MACICHKH IOALIMITHUKA
BBIKJIFOUECHUSI  CLCIUICHHS,, KPAHUKH CIIMBHbIC, KHOIIKM CHUTHaJla, PYKOSATKU pblyara
IIEPEKIIIOUEHHUS IIepead U JIp.

Kamnpon xopormio o6pabaTsiBaeTcsi pe3aHueM, CKIEUBAETCs U cBapuBaeTcs. M3 Hero BHIMOIHSIOT
JeTand aHTU(PUKIMOHHOTO Ha3HAueHMs, TOAUIMITHUKY, 3yOuaTble KoJieca, KPOHIITEHHBI,
PYKOSATKH, KPBIIIKU, KOpIyca, TpyOONPOBOAHYIO apMaTypy, MPOKIAIKHU, maiiosl. Mcrnonb3yor
NOJIMAMUbI TAKXKE JIUIs1 U3TOTOBJIEHUSI HUTEH, KOp/ia, TKAHEH.

[MosmcTUpos npeAcTaBasieT coO0OW MPOAYKT MOMMMEPU3ALMUA CTUPOIA. ITO OecHBETHBIN
Npo3pavyHblii  Marepuan, oOnamaromuii  abCONIOTHOW ~ BOJOCTOMKOCTBIO,  BBICOKUMH
3JIEKTPOU3OJISILITUIOHHBIMUA CBOMCTBAMHU, CBETOCTOMKOCTBIO U TBEpAOCTHIO. Ilonuctupon croek k
IUIECEHH, K LIEJIOYHBIM U KUCIBIM cpefaM. OTaBHOE NPUMEHEHUE MOJUCTHPOJIa ITOrO BUJIA —
JIeTaly paguoannaparypsl,

IMouMeTHIMETAKPUJIAT (OPraHUYECKOE CTEKII0) o0JagaeT MNpOo3pavyHOCThIO, TBEPAOCTHIO,
CTOMKOCTBIO K aTrMOoC(hepHBIM BO3JEHUCTBUSAM, MHOTMM MHUHEpPaIbHBIM M OPraHUYECKUM
pPacTBOPUTEINSM, BBICOKUMH AJIEKTPOM3OJSLMOHHBIMU U aHTHUKOPPO3UMHBIMU cBoiicTBamu. OH
BBIITYCKAETCS B BUJIE MMPO3PAUHBIX JIUCTOB U OJIOKOB.

Opranuyeckue CTEKJIa BHITOAHO OTJIMYAIOTCA OT MMHEPAIbHBIX HU3KOW IUIOTHOCTBIO,
YOPYTOCThIO, OTCYTCTBHEM XPYIIKOCTH, OOJiee BBICOKOW JIerkoil (OopMyeMOCTbIO B JeTalld
CIOXHOU (POPMBI, TPOCTOTOH MEXaHWYECKOW OOpabOTKH, a TaKKe CBAPUBAEMOCTBHIO U
ckienBaeMocThi0. OIHAKO OpraHUYecKUe CTeKJa, B OTJIMYME OT MUHEpalbHbIX, 00s1afatoT 6ojee
HU3KOW MMOBEPXHOCTHOW TBEPAOCThIO. [103TOMY MOBEPXHOCTh OPraHUYECKOTO CTEKJIA JIETKO
MOBPEXK/IAETCS, U €r0 ONTHYECKUE CBOMCTBA pe3Ko maaaroT. Kpome Toro, opraHM4eckoe CTEKJIO
JIETKO BOCIUIAMEHSIETCSL.

IHonukapO6oHaThI 006712/1al0T BBICOKOW MPO3PayHOCTBIO U MOTYT OBITh HCIIOJIb30BaHBI BMECTO
CHWJIMKaTHOTrO cTekja. [IpuMeHstoTes 1 M3roToBJIEHUs 3y0YaThIX KOJIEC, BTYJIOK, KIJIAllaHOB,
KyJaykoB W T. 1., a Takke JJICKTPOU3OSIIMOHHBIX jAetanedl. [lonukapOoHaThl
nepepadbaThIBalOTCS B U3/EJHS BCEMU CIIOCOOAMU, MPUMEHSIEMBIMU ISl U3TOTOBIICHUS U3JEIUN
13 TEPMOILIACTOB.

CuiInKoHBI — KPEMHUHOpPraHUYECKHE MOoNMMephl. BakHeHIIUMU CBOMCTBAaMM NPUMEHSEMBIX
CHWJIIMKOHOB SIBJISIETCA  BBICOKAas TEpPMHUYECKas CTOMKOCTb, CTOMKOCTb K BO3JECHCTBUIO
OKHCIIUTENBHBIX U CPEJl, BBICOKUE AUIIIEKTPUUECKUE CBOMCTBA.

Ha ocHOBe cUITMKOHOB pa3paOoTaHbl KJIEH, JTaKH, IMaJIH, CMa3KU.

CUNTUKOHBI HIMPOKO TNPUMEHSIOTCS B AJIEKTPOTEXHUYECKOW MPOMBIIIJICHHOCTH, MAalllMHO- U
aBuactpoeHuu. Kaydyku, Moan(puIUpoBaHHbIE CHIMKOHAMH, HCIOJB3YIOT JUIS TMOJXY4EHUs
MOPO30CTOMKHX U TEIJIOCTOMKHUX PE3HH.

JlaBcan — nonumaTHIIeHTepedTanaT - HpeACTaBiIseT coOoi ciuoxHbl monuddup. [T He
pacTBopsieTcsl B OOJBIIMHCTBE OPraHUYECKUX PAaCTBOPUTENEH, UMEET BBICOKYIO TEMIIEpaTypy
IUIaBJICHUS CTOEK K JIEHCTBHIO calbIX IIenovel, CMa30K, Macel, CIUpToB, 3¢upos. B ocHoBHOM
JIABCaH MIPUMEHSETCS B BUJE TUICHOK M BOJIOKOH, KOTOPBIE MOJIYYarOT U3 PACILIABA.
TekcTouT — 5TO CIOUCTBIM MONMMEPHBIM MaTepuan, I/A€ B KAuyecTBE HAalOJIHUTENS
HCIIOJIb3YETCS XJI0MYaToOyMaXkHasi TKaHb, @ B Ka4eCTBE CBs3yoIiero — ¢eHondopmaabaerui-
Has cMoJa.

TexcTonuT 007a/1a€T OTHOCUTENBHO BHICOKOW MEXaHUYECKON MPOYHOCTHIO, MaJIO TJIOTHOCTHIO,
BBICOKUMH aHTU(PUKIIMOHHBIMUA CBOMCTBAMH, K BUOPAIIMOHHBIM Harpy3kam, H3HOCOCTOMKOCTBIO
Y XOPOIIMMH TUAJIEKTPUUECKHUMH CBONCTBAMHU.
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TekcTonuT Hallen MUPOKOE NPUMEHEHUE KaK 3aMEHUTENb [IBETHBIX METAJUIOB ISl BKJIAJIbIIIECH
HOIIAITHIUKOB CKOJIbKEHUS, JJIS1 M3TOTOBJICHUS 3y0UaThIX IIECTEPEH B aBTOMOOMIISAX U APYTUX
TEXHUYECKUX U3JEIUI 11 aBUa-U MAIIMHOCTPOEHUS. TEeKCTONMTOBBIE IIECTEPHU B OTIIMUUE OT
METAJUIMYECKUX paboTaroT OECUIyMHO.

I'etuHake -  M3TOTOBJISAIOT  TOpPSAYEH  MPECCOBKOW  JIMCTOB  OymMarw,  IPONMHMTAHHOU
denondopmanpaerugHON cMosioi. O0NagaeT BBHICOKMMH JIUAJICKTPUUECKUMU CBOWCTBAMHU, HO
MEHBIIEH, YEeM TEKCTOJIUT, MEXaHUYECKOM MPOYHOCThIO. ['€TMHAaKC mpuMeHseTcs s
M3TOTOBIICHHS M3OJSIIMOHHBIX JETANIEH IEKTPO0OOpyIOBaHUS, JEKOPATUBHBIX MAaTEPUAIOB IS
OTJICJIOYHBIX padoT.

Kap6ouuT npeacrarisier co00l ImiacTMaccy, B KOTOPOH HANOJMHUTENIEM CIyXaT JpeBecHas
MyKka WM riMHa. Pabouas TemmepaTypa SKCIUTyaTallMM JeTaneid u3 kKapOojiuTa HE JOJKHA
npessimath 80°C u ux cremyer obeperaTh OT BIATH.

W3 xapOosiiTa H3TOTOBISIOT KPBIMIKY M POTOP MpephIBATENS-pacIperenTeNs, HU30ISATOPbI
KaTyIIKH 3Q)KUTaHUS U IPYTHE 3IEKTPOTEXHUUECKUE AETAIIU.

JNOKCHAHbIE CMOJIbI - CHHTETUYECKHE IOJUMEphI, O0JIaJaollie BBICOKOM ajire3we K
MeTajljjaM, CTEKIy, KepaMUKe M ApyruM MmarepuanaM. OTBEp)KIEHHBIE 3MOKCHIHBIE CMOJIbI
YCTOWYMBBI K BO3JCHCTBHUIO IIEJIOUEH, OKUCIUTECH M OOJBIIMHCTBA HEOPTraHMUYECKUX KHCIIOT,
HO pa3pylIalOTCs B OPraHUYECKUX KUCIIOTaX, YIJIEBOAOPOIaX.

[IpuMeHSAIOTCS 3MOKCUAHBIE CMOJIBI B KAUECTBE CBA3YIOUIMX B KOMIIO3UIIMOHHBIX MaTepuasax,
KJIesiX, JJaKax.

CTeKJI0NIACTUKY U3TOTOBIISIIOT U3 CHHTETUYECKUX CMOJI (CBSI3YIOLINX) U CTEKJITHHOTO BOJIOKHA
(apMupytonmi, yCWJIMBAIOUIMN HAIMOJHUTENb). B  KadyecTBe CBS3YIONIETO 4Yalle BCEro
UCIONIB3YIOT AMOKCHUJIHBIE, (eHoNdopManbIeruaHble, TOIUIUPHbIE U KPEeMHUHOpraHMYeCKHe
cMmonbl. HamosnHuTenp — CTEKISHHOE BOJOKHO TOJILIMHOW B THICSAYHBIE JOJIU MUJUIUMETpA
MIPOHU3BIBAET KaXKIbli MHJIJTUMETP IJIACTMACCHI.

CrexmomiacTuk 00J1aal0T 0CO00 BBICOKOM MEXaHHYECKOM MPOYHOCTHIO, TEIIOCTONKOCTHIO,
XOPOLIMMH 3JIEKTPOU3OJISILIMOHHBIMA CBOMCTBAMU M CTOMKOCTBIO IPOTHUB BO3JIEUCTBHS BOJBI,
MaceJl, TOILJIUB, pa30aBICHHBIX KUCJIOT U MHOTUX OPraHUYECKUX PacTBOPUTENEH.

B aBTOoMOOMIIECTpOEHMM U3  CTEKJIOIUIACTUKOB  HM3TOTOBJISIIOT  Ky30Ba M JApyTue
KpyNHOTraOapUTHBIE U BHICOKOHArPYKEHHBIE JI€TANIH.

ITenomosmypeTaH - NOJy4YarOT HACBHIIEHUWEM pAacCIUIaBICHHOW CMOJIBI BCIIEHUBATEISIMH, IpU
ATOM IPOUCXOIUT BCIeHHBaHUe noiumepa. [lenononuyperan I1Y-101, obnanarouiuii BEICOKOM
3JIACTUYHOCTBIO0, UCHIOIB3YETCS /ISl U3TOTOBJIEHUS] aBTOMOOMIIBHBIX CUACHUHN U CIIMHOK.
@obIMPOBAHHBbIE  IIACTMACCHI IPEJCTABISIIOT COOOM  CIOMCTBI  IJIACTUK (T€THHAKC,
CTEKJIOTEKCTOJIUT), OOJIMIIOBAaHHBIN C OHOM MU IBYX CTOPOH MeAHOM (onbroit 35 nian 50 MKM.
@onprupoBaHHbIE IJIACTMACCHl HMMEIOT CHEIUAJIbHOE Ha3HAuY€HHEe: HX MPUMEHSI0T Npu
W3TOTOBJIEHUM IUIAT C TEYAaTHBIM MOHTaXOM B PaJMOIEKTPOHMKE, KOJOBBIX MEpPEKIIIoYaTesIeh
ABTOMOOWJIBHOM OXpaHHOW CHUTHAJIM3allMd, IEYaTHBIX SKOpPEH MUKpO3JIEKTpOoJABUTaTeNneil u
JIPYTUX JETAJICH.

Heoprannueckue nosumepbl. HanOosnpiiee mpakTH4eckoe NMPUMEHEHHE MOJIYYUIIU YITIEpos,
KpeMHHUH, repmanuii, 6op u ceneH. [lomumepHas ¢opma yriepoaa - rpaduT HCIONIb3yeTCS He
TOJIbKO KaK CaMOCTOATEIbHBIH MAIIMHOCTPOUTENBbHBIM MaTepHall, HO M KaK COCTaBIISIOLIAs
KOMITO3UIIMOHHBIX MaTepuanoB. ' paduT u MaTepuaibl Ha €r0 OCHOBE MPUMEHSIOT B aBTOMOOHU-
JIECTPOCHUU JUISI U3TOTOBJIEHUS JeTaiei y3J0B TpeHHUsS (BBKUMHOW MOAIIUIHHUK CIEIJICHUs),
MOJBM)KHBIX KOHTAKTOB PUOOPOB JIEKTPOOOOPYI0BAHUS aBTOMOOUIIEH (IIEHTPaTbHBI KOHTAKT
KpPBIIIKY  TpepbIBaTels-paclpenenuTens,  LIeTKH  TIeHepaTopa W cTapTepa) U
ap. Kpemuuii ucrions3yercs pu U3TOTOBJIEHUU MOJTyTIPOBOIHUKOBBIX npubOpOB.
Kpucrannuueckuit 6op mpeacraBiseT coOOi BElECTBO, MO TBEPAOCTH YCTYMAaroIllee TOJIbKO
anMasy. Ero npuMEHSAIOT UId TOBBILIEHMS TEPMOCTOMKOCTH M TBEPAOCTU J€Taled oT-
BETCTBEHHOT0 Ha3HaueHus. Hanpumep, 11 MOKPHITUS KOMIPECCUOHHBIX MOPIITHEBBIX KOJIEL.
IIpumeHenne miaacTMace mpu peMoHTe aBTOMOOMJeH. [[macTnueckue maccbl B KadecTBe
ABTOPEMOHTHBIX MAaTE€pPHAJIOB HCIOJIb3YIOTCS JJIsl BbIPAaBHHBAHUS HEPOBHOCTEH MOBEPXHOCTEN
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Ky30Ba, 3aJIeJIKi TPEILIWH, PAKOBHH, BBILIEPOUH y JAeTajiel, CKICHKU neTaiied, HapalluBaHUs
W3HOILLIEHHBIX  TOBEPXHOCTEW, HAHECEHUs 3alllUTHBIX U  JEKOPaTUBHBIX  IOKPBITHH,
aHTU(GPUKIIMOHHBIX CJIOEB, a TaK)Ke JJIS1 U3TOTOBIICHUS HEKOTOPBIX JeTajiell B3aMEH BBIIIEIINX
U3 CTPOSl METAIIMYECKHUX WJIN IUIACTMACCOBBIX.

JNOKCHAHBbIE NACThI IPUMEHSIOT ISl BBIPAaBHUBAHUS [TOBEPXHOCTH KY30BOB BMECTO CBUHIIOBO-
OJIOBSHUCTBIX  IIPUIOEB.  OIMOKCHJIHBIE MacTbl HA  aBTOPEMOHTHBIX  HPEIIPHUITHIX
NPUTOTOBISIOTCS Ha ©Oa3e osnokcuaubix mmakieBok JI1-00-10 ¢ pobGaBneHueM K HUM
HAMOJIHUTENS - HW3MEJIbUEHHOro acbecta CyXOoro WM TPONUTAHHOTO JIAKOM JTHHOJb U
orBepautens. [lox aelicTtBreM BBOAUMOIO OTBEPAUTENS MAacTa CTAHOBUTCS TBEPOM, HETIIABKOM
u HepacTtBopuMoil. OTBepauTeneM cirykuT 50 %-HbIil pacTBOp reKcaMeTHIeHAMaMiHa B CIIUPTE
(orBepauTenb No 1).

OINOKCHUHBIE MACThl IIUPOKO HCIIONb3YHOTCS B3aMEH CBAPKU IIPU PEMOHTE KY30BOB, TPEIIMH Ha
pyOalike oXJaKIEHHUS U B KJIAaHHON KOpoOke OJIoKa LUIMHIPOB, MPOOOUH CTEHOK pyOaliku
OXJIaX/IEHUS OJIOKOB LIMJIMHAPOB, TPEIIUH TOJIOBKH LIHJIMHAPOB, 00JIOMOB B TOJIOBKE IHJIUHIPOB
B MECT€ KpEIUICHHs JaTuMKa yKa3aTess TeMIIepaTypbl OXJIaXJarolled »XHUAKOCTH, IPOOOUH B
noJyIoHe KapTepa aBurareis u Jp. OTpeMOHTHPOBAaHHBIE JETaNM HAJIEKHO pPabOTAIOT IpH
temriepatype 10 120°C.

[[lupokoe MprUMEHEHHUE MOIy4aroT IJIACTMACChl JUIsl HAaHECEHMs! JEKOPATUBHBIX U 3alUTHBIX
MOKPBITUH (TJIEHOK) Ha METaJUIMYecKue JeTand. MeTaul ¢ HaHECeHHBIM ILIaCTMAaCCOBBIM
MOKPBITUEM Ha3bIBaIOT METAUIOIIACTOM. B KauecTBe MOKPBITUSA Ul MaJOYIJIEPOAUCTON CTalIn
B TPOMBIIUICHHOCTH HCIIONb3yeTCSd MOJMBUHUWIXJIOPUAHAS IIJICHKA, a TaKXKe IOJIMITUIICH,
NOJIMaMUbl U IPYTUE IJIACTMACCHI.

3amuTHRIE U JEKOPATHBHBIE TOKPBHITUS B YCIOBUSX aBTOPEMOHTHBIX MPEANPUATHNH HAHOCAT
BUXPEBBIM HallbUIEHWEM (IIOpPOILIKH), KHUCTbIO (pacTBOpbI) W JiomaTko (macTel). 3ameHa
XPOMUPOBaHUsI HAaHECEHHEM DSIOKCHUIHBIX MACTHK Ha TaKue JeTall, KaKk CTOWKH, MOPYYHH,
Iy’)KKM CHJIEHUH aBTOOYCOB, B IIPOM3BOJICTBEHHBIX YCIIOBUSX JaeT CHMIKEHUE 3arpaT B
HECKOJIbKO pa3, He YXy/Ilas BHEIIHEro BHJA JAeTalled W HaJAECKHOCTH TOKPBHITUS MPOTUB
KOPpO3UH.

BriBoasr:

ITpumep 5.1

OueHuTe CpeAHEUYUCIIOBYI0 MOJEKYJSIpHYI0 Maccy MOJIMOyTaJueHa, MOJIYy4YeHHOro B
NOPUCYTCTBUM HATpUH-HAPTAIMHOBOTO KOMILJIEKCa B pacTBope 3¢dupa, ecid HCXOAHas
KOHIICHTpaIlis MOHOMEpa — 3 MOJIb/JI, KOHIIeHTpalus uauiuatopa — 0,015 Monb/in u peakiuio
OCTaHOBMJIM 10 JocTkeHUH 80% mpeBpallieHuss MOHOMepa.

Pewenue. I[Ipu ucnonb3oBaHMM B KadecTBE HMHUIIMATOpPA HATpUii-HA(TaIMHOBOTO KOMIUIEKCA
POCT MaKpOMOJIEKYJI MPOUCXOIUT ¢ 000MX KOHILOB. CiesoBaTenabHO, IS MOJIMMEPU3alud Ha
<OKUBBIX» TETISIX BBIPAKEHHE ISl CTETICHH MTOJIMMEPU3AIliK P,, BBITIISAIUT KaK

rae  — xonsepeus; [M] u [I] — koHIEHTpanuu MOHOMEpa M MHMLIMATopa. MoiekyisipHas
Macca M,, cBsizaHa ¢ P,, BeIpaXeHUueM

rae M — MolleKyJisipHas Macca MOHOMEDA.

Takum obpazom, M,, = 2qMM/[T] = 2+ 0,8-3-54/0,015 = 17 280 r/mMo0b.

IIpumep 5.2

[IpuBenuTe NpUMEphl CHUHTE3a TOJUMEPOB C OJHUM M TEM XK€ IOBTOPSIONIUMCS 3BEHOM
METOIaMH MOJMMEPHU3ALMH U MOJTUKOHIEHCAIUH.

Pewenue. Tommatunenokcun | -CH2CH20—]n MoskeT OBITH TMOJTydeH HOJUKOHIEH- cCaluei
stunenriukonst OIICH2CH2OH u anmonHO# monumepwusanueit stuneHokcunaa. [lommamun-6
(xampoH)
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MOYKET OBITh IOJYYEH MOJMKOHAEH Canuel e-aMuHOKaupoHoBoi kuciotel NH2(CH2)-COOH u
NOJIMMEPU3ALUEN e-KalpoJaKTaMa.

IMpumep 5.3

Kak wm3meHuTCS CcTeneHb MNOMMMEPHU3ALMU TOJUMEpPA, MOJIy4aeMOro Ha HAYaJbHOW CTaauu
paZvKalbHOM MOJIMMEpU3aluid METHIMETAaKpUIIaTa, MPU YBEIWYCHUH UCXOIHBIX KOHILIEHTpAIUH
MOHOMEpa U MHULMATopa B 4 pa3a? Peakiueit nepenauu nenu npeHeopeyb.

Pewenue. B pagukanbHON mnoIuMEpH3alMi CPEAHEUUCIIOBAs CTENEHb MoJuMepu3anuu P -
[M][1] "(cm. ypaBrenwue (5.15)). Torna

Takum 00pa3oM, CTENCHb MOJTUMEPU3AIIUH YBEIIMIUTCS B 2 pasa.

IIpumep 5.4

OueHute BeMMYMHBI KOHCTAHT comnoiumepusanuu r(A) u / (B), ecnu npu comonume- pusanuu
MOHOMEPOB A U B moiryueH comoymmMep CTpyKTyphl

Pewenue. Tlo onpenenenuto: ra= Kaa/Kagi s = Kee/Ker. ECITH 00pa3syercsi CTpOro yepemyronuics
COIOJIMMEP, 3TO 3HAYHMT, YTO K MaKpOpaaWKady C KOHIEBBIM 3BEHOM A ¢ OoJbIIei
BEPOSITHOCTBHIO MPUCOEAUHIETCS MOHOMEpP B, T.C. K47 KAB, U HA00OPOT, K MaKpOpaguKaiy C
KOHIIEBBIM 3BEHOM B ¢ Goblieli BEPOSTHOCTBIO MPUCOEAUHSIETCS MOHOMEDP A, T.€. Koo «
kB4. OTCIOA CIIEAYET, UTO 24 -** 0 U 24 —10.
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IIpakTH4eckoe 3aHATHE.

CtpoeHmne 3JIeKTPOHHBIX (GOpPMYJT AaTOMOB

YueOHas nesib: 00001IUTH 3HAHUS 00 IEKTPOHHOM CTPOCHHH aTOMOB XUMUYECKHX JIEMEHTOB;
3aKpenuTh YMEHHS W HaBBIKM COCTABJICHUS DIIEKTPOHHBIX (OpPMYyNI aTOMOB XHUMHUYECKUX
JJIEMEHTOB, a Takke uX rpaduyeckux wuzo0OpaxkeHuil. OtTpaboTaTh OCHOBHBIC MOHATHUS:
«OJIEKTPOHHOE 00JIaK0», «aTOMHasi OPOUTAIIBY, «PATUYCH.

OOyuaromuiics 10/KeH 3HaTh:

- Ilepnogunueckuii 3akon /.M. MenneneeBa, CTpyKTypy NEPHOAMYECKON TAOIUIIBI: TEPHOIbI
(Masible m OoJibliue), TPyMIbl (IJIaBHasT W MOOOYHAs), CTPOCHHE aToMa M aTOMHOTO sjpa,
CTPOCHHE JJIEKTPOHHBIX OOOJIOUEK AaTOMOB D3JEMEHTOB MAJbIX M OOJBIIMX TEPHOIOB,
3IEKTPOHHBIE KOH(PUTYPALIMH aTOMOB XMMHYECKHUX 3JIEMEHTOB.

OOyuaromuiics 10/15KeH YMeTh:

- XapaKTepU30BaTh: JJIEMEHThl MalblX U OOJbIIMX NepuoaoB B Ilepuoanueckoit cucreme,
CTPOUTH IEKTPOHHBIE KOH(PUTYpaIIUK aTOMOB, OIPEAEIATh KOJMUECTBO IPOTOHOB M HEHTPOHOB
B spe.

3ajayM NPaKTHYeCKOIo 3aHATHSA:

1.  3akpenuTh TeopeTHueckue 3HaHUA O llepuonnyeckoMm 3aKOHE U MEPHOJUUECKON CHCTeMe
J.N. Menneneena.
2. OtBeTuTh Ha BOIIPOCHI [UISI 3aKPETICHUsI TEOPETUUECKOTO MaTepHaia.

3.  BBIIOMHUTH TpaKTHYECKHE 3aJaud. 3aKpPEeNHUTh IPAKTHKY ITOCTPOCHUS HIEKTPOHHOTO
CTPOCHHS aTOMOB XMUMHUYECKUX JIEMEHTOB U HX Tpaduieckoe u300paxeHue.

4. OTBETUTH Ha BOINPOCHI /ISl KOHTPOJIS.

O0ecne4eHHOCTDb 3aHATHS:

Y4eOHO-MeToInYecKas JTUTeparypa:

CnpaBouHas tuteparypa:

[lepuonnueckas cuctema xumuieckux 3neMenToB uM. [I.1. Menneneesa (npunoxenue 1);

[TpaBuiia 3amoHeHUs IEKTPOHAMH OpOuTaNel (IpUIoKeHHE 2).

Terpanp A MPaKTUYECKUX U KOHTPOJIBHBIX paboT.

. Pyuxa.

KpaTtkue TeopeTHyeckne W Y4eOHO-METOIAMYECKHE MATEPHAJIbI MO TeMe NMPAKTHYECKOI0

3aHATHUSA

ATOM COCTOUT M3 ATOMHOIO SI/IPA ¥ FJIEKTPOHHOMH 000104YKH.

Snapo atoma cocTout u3 mpoToHoB (P*) u HeitTponos (n°). Y aToma Bomopoaa AApo COCTOUT M3

OJTHOTO TIPOTOHA.

Yucno mporonos N(p*) paBHo 3apsay sapa (Z) W HOPAAKOBOMY HOMEDPY DIIEMEHTAa B

€CTECTBEHHOM PsITy DJIEMEHTOB (M B IEPHOMIECKOi cucteme sieMenToB). N(p*) = Z

Cymma umcma  Heiitponos N(n®),  oGosmawaemoro mpocto  6ykBoii N, ®  umcia

MPOTOHOB Z HA3bIBAETCSI MACCOBBIM YHMCJIOM U 0003HauaeTcsi OyKBOH A.

A=Z+N (6)

DeKTpoHHAs: 000JI0YKa aTOMa COCTOUT M3 JBIIKYIIUXCS BOKPYT sZpa AJIEKTPOHOB (€7).

Yucno snekTpoHoB N(€) B DIEKTPOHHOH 000JTIOYKE HEHTPATbHOTO aToOMa pPAaBHO YHCITY

IIPOTOHOB Z B €ro sifpe.

XHMHYECKHI 31eMeHT — BUJI aTOMOB (COBOKYITHOCTh aTOMOB) C OJIMHAKOBBIM 3apsi/IoM sijipa (c

OJIMHAKOBBIM YUCIIOM MTPOTOHOB B SIPE).

H30Ton — COBOKYITHOCTH aTOMOB OJTHOTO AJIEMEHTA C OJMHAKOBBIM YHCIIOM HEUTPOHOB B SIIpE

(MM BUJ aTOMOB C OIMHAKOBBIM YHCIJIOM ITPOTOHOB M OJIMHAKOBBIM YHCIIOM HEHTPOHOB B SJIpe).

PazHbie U30TOMBI OTIIMYAOTCS APYT OT JIPYTa YHCIOM HEMTPOHOB B Spax WX aTOMOB.

ook wndE

O06o3HaueHne  OTAENBHOTO  aroMa WA  HW30TOoMa: 73 (O — cuMBOM  DJIEMEHTA),
nanpuvep: 1H: 3 0, 17 CL,

ATOMHAs1 OpOMTAJIb — COCTOSIHHE DJIEKTPOHA B aTOME. YCJIOBHOE 00O3HaueHue opOuTamu — O.
Kaxxmoit opOuTanm COOTBETCTBYET JIEKTPOHHOE 00IaKO.
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OpOutayin peanbHBIX aTOMOB B OCHOBHOM (HEBO30YXICHHOM) COCTOSIHUM OBIBAIOT YETHIPEX
TUmoB: S, p, d u f.
OpOuTasin OHOTO CJIOSI 00Pa3yIOT IJEKTPOHHBIN («IHEpPreTHYeCcKuii») YpoBeHb, UX dHEPTHH
OJIMHAKOBBI Y aTOMa BOJIOPOJA, HO pa3anyatoTcs y Ipyrux aTOMOB.
OnHOTUTIHBIE opbuTanu OJIHOTO YpOBHS IpyHIUPYIOTCS B 3JIEKTPOHHbIE
(3Hepreruyeckme) MOypOBHHU:
S-TIOAYpPOBEHB (COCTOUT U3 OHOM S-OpOUTAIIN), YCIOBHOE 0003HaUeHHE — O,
P-TIOTypPOBEHB (COCTOUT U3 TPEX P-OpOUTAeii), yCIOBHOE 0003HaUYeHHE — [
d-noxypoBeHs (cocTouT U3 1siTh d-opOHTaei), yciioBHOe 0003HaYeHHE — CITTT].
f-momypoBens (cocTout u3 cemu f-opOuTaneii), ycioBHOe 0003HaYCHNE — CITITIT.
DHepruu opOuTaell 0OJHOrO MOAYPOBHS OJMHAKOBBI.
ITpu 0603HauUEeHUYU OYPOBHEN K CUMBOJTY IOAYPOBHS 100aBIIsI€TCS HOMED CJI0s1 (3JIEKTPOHHOTO
ypoBHs1), Hampumep: 2S, 3p, 5d o3Hauaer S-moaypoBEeHb BTOPOTO YPOBHSI, P-TIOAYPOBEHb
TPEThEro ypoBHs, 0-1I0yPOBEHD MATOIO YPOBHSI.
OOmee uyMcIO MOAYPOBHEW Ha OJHOM YPOBHE paBHO HOMepy YpoBHs N. OOmiee 4ucio
opbuTaneii Ha 0HOM ypoBHE paBHO N2, COOTBETCTBEHHO 3TOMY, O0IIIee YHCIIO 06IaKOB B OHOM
c1oe paBHO TaKxke N2,
O6o3Havenus: O — cBOOOAHAsE opOUTaANb (6€3 AIEKTPOHOB),

- OpOuTAaNb C HECTIAPEHHBIM AJIEKTPOHOM,
— opOUTAaIb C BIEKTPOHHON Mapoi (C AByMs IEKTPOHAMU).
[Topsiok 3aronHeHus 3JIEKTPOHAMHU OpOUTaIel aTOMa ONPEEIIeTCs TPEMS 3aKOHaMU MTPUPObI
(bopMyIMpPOBKY AaHBI B IPUIIOKECHUH 2):
BajieHTHBIe JJIEKTPOHBI — DJJIGKTPOHBI aTOMa, KOTOpPHIE MOTYT TPUHUMATh Yy4YacTHE B
00pa3oBaHUM XMUMHUYECKUX CBSI3eH. Y JIOOOr0 aromMa 3TO BCE BHEIIHUE AJICKTPOHBI ILIIOC TE
IpeBHEITHUE 3JICKTPOHBI, YHEPTUsI KOTOPBIX OOJble, ueM y BHemHuX. Hanpumep: y aroma Ca
BHEITHHE JIEKTPOHBI — 452, OHH K€ U BaJeHTHbIE; y aToMa Fe BHemHMe >1eKTpoHb! — 48%, HO y
mero ectb 3d°, cmemoBarenmpHO y aToma Kele3a 8 BANEHTHBIX AJIEKTPOHOB. BaneHTHas
a71eKTpoHHas (hopMyIa aToMa Kanbims — 452, a atoma xenesa — 4s23d°,
Iepuoauveckuii 3aKO0H XUMHAYECKHX yjiemenToB JI.U. MeHaesieeBa (CoBpeMeHHas
(bopMyIHpOBKa): CBOMCTBA XMMHUYECKHUX 3JIEMEHTOB, a TaK)K€ MPOCTHIX M CIOXKHBIX BEIIECTB,
UMHU 00pa3yeMbIX, HaXOJATCS B MIEPUOANYECKON 3aBUCUMOCTH OT 3HAUEHHUS 3apsiia U3 aTOMHBIX
anep.
Ilepuoauueckasi cucrema JI.. MenneneeBa — rpaduueckoe BbIpaXKEHUE TEPHOIUUECKOTO
3aKkoHa (mpuioxkenue 1).
EcTecTBeHHBII PS/I XHMHUYECKHUX JIEMEHTOB — PsiJI XAMUYECKHUX DJIEMEHTOB, BBICTPOSHHBIX TI0
BO3PACTaHUIO YHUCIIa TPOTOHOB B siipaX UX aTOMOB, HIIM, YTO TO K€ CaMOe€, M0 BO3PACTaHHUIO
3apsA0B sAep dTUX aToMOB. [TopsiIKOBBIM HOMEp AJIEMEHTa B 3TOM PSIly paBeH YMCIy IPOTOHOB
B si/pe JIT0O0T0 aToMa 3TOro 3JIEMEHTA.
Tabnuna XUMHYECKHX JJEMEHTOB CTPOMTCS NYTEM «pa3pe3aHus» eCTECTBEHHOIo psja
XUMHYECKHX DJIEMEHTOB Ha MepPHOAbI (TOPU30HTANIbHBIE CTPOKH TAONUIBI) U OOBEAMHEHUS B
rpynnsl (BEpTUKAJIbHBIE CTONOLBI TaOIUIBI) JIEMEHTOB, CO CXOJIHBIM AJIEKTPOHHBIM CTPOCHUEM
aTOMOB.
B 3aBucumoctm 0T cmocoba OOBEIMHEHHS OJJIEMEHTOB B TPYNIbl TabIWIla MOXKET
OBITH IVIMHHOMEPUOIHOI (B TPYNIBl COOpaHbI AJIEMEHTHI C OJMHAKOBBIM YHUCIOM U THIIOM
BaJICHTHBIX JJICKTPOHOB) U KOPOTKOMEPHOIHOM (B TPYIITBI COOPAHBI 3JICMEHTHI ¢ OJHHAKOBBIM
YHCIIOM BaJICHTHBIX 3JIEKTPOHOB).
['pymmsl  KOPOTKOIIEPUOAHOW TaOMMIBI JEIATCA Ha MOArPYNIbl (rJaBHbIe U MOOOYHbBIE),
COBMAJIAIOIIUE C TPYNTIIAMU ITUHHONIEPHUOIHON TaOIHUIIBL.
VY Bcex aTOMOB 3JIEMEHTOB OJHOIO MEpUO/a OJMHAKOBOE YHCIIO 3JEKTPOHHBIX CIIOEB, PaBHOE
HOMEpY NepHoJa.
Uucno snemeHtoB B mepuoaax: 2, 8, 8, 18, 18, 32, 32. BoiabIIMHCTBO 3JIEMEHTOB BOCHMOTO
nepuoAa IOJIy4eHbl HCKYCCTBEHHO, IIOCIEAHME DJIEMEHTHl JTOro IEpHoAa €ule He
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CHUHTE3UpOBaHbl. Bce mepuoabl, KpomMe MEpBOr0 HAYMHAIOTCS C AJIEMEHTa, O00pa3yIolero

menounot Merain (Li, Na, K w T. 14.), a 3akaHYMBalOTCA DJJIEMEHTOM, OOpPa3yIOIIUM

omaropoansrii raz (He, Ne, Ar, Kru 1. 11.).

B xopotkomnepuojnHoi TabiauIie — BOCEMb TPYIIN, KaxJas W3 KOTOPBIX JEIUTCS Ha JBE

noArpynmsl (TJIaBHYH W TOOOYHYIO), B JUIMHHONEPUOMHON Ta0yMIle — IIeCTHAANATH TPy,

KOTOpBIE HyMEPYIOTCS pUMCKUMH mudpamu ¢ OykBamu A umm B, mampumep: IA, 11IB, VIA,

VIIB. I'pynma IA pimHHOTIEpHOAHON TaOIHMIBI COOTBETCTBYET TJIABHOW MOATPYIIE TEPBOMH

TPYIIIBI KOPOTKOIIEpUOaHOM Tabmuibl; rpynmna VIIB — mobouHo# moarpymnmne ceabMon TpyIIbL:

OCTAJIbHBIE — AHAJIOTUYHO.

XapakTepuCTUKU XUMUYECKUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIIOTCS B TPYIINAX U MEPHUOJIaX.

Bomnpocsl 1J151 3aKpenJieHusi TEOPETHYECKOr0 MaTePHaIa K MPAKTHYECKOMY 3aHATHIO

1.  Kakoe cTtpoeHue nmeer atom?

2.  Kakwue sneMeHTapHble YacTHUIIBI BXOJAAT B cocTaB sapa atoMa? Kak ompexpensiercs 3apsn
sqpa atoma’?

3. Yro ompexenser cyMMa MPOTOHOB U HEUTPOHOB?

4.  [laiite onpeneseHne XMMUYECKOT0 3JIEMEHTA.

5. Kak ompeaenuth 4uciao mMpOTOHOB, HEMTPOHOB U AJIEKTPOHOB B atome? Jlokakurte, 4TO
aTOM — JIEKTPOHEUTpabHas YacTULIA.

6.  Jaiite onpeaeneHue U30TOMNA.

3ananus AJ1s1 NPAKTUYECKOIr0 3aHATHUS:

1.  Pemuts mpenioXeHHbIC 3aJa4H.

2.  IIpaBmibHO 0DOPMHTPE UX B TETPAJIb IS MPAKTHICCKUX U KOHTPOJIBHBIX padoT.

3. OTBeTUTH Ha BOMPOCHI JJIs1 KOHTPOJIS.

4. OTuHTaTHCS O BBHIOJTHEHHOM pabOTE MPEnoaaBaTeio.

3apanmne 1

YKa3arp 2JIEMEHT, B aTOME KOTOPOTO:

BapuanTt 1 Bapuanrt 2

a) 25 IpoTOHOB a) 41 npoToH

0) 13 nyieKTpOHOB 0) 20 2JIeKTPOHOB

OO0pa3zen pemenns 3aganus Ne 1

VYkazarb 37eMeHT, B aToMe KOToporo 30 mpOTOHOB.

AJITOPUTM pelieHus

Hano: N(p™) = 30.

HaiiTtu: 351eMeHT.

Pemenne

U3BecTHO, 4T0 yrcio nmpoToHoB N(p™) pasHo 3apsiay sapa (Z) U MopsAAKOBOMY HOMEpPY dJI€MEHTA
B €CTECTBEHHOM PSILY SJIEMEHTOB (U B IIEPHOIMUECKON cucTeme dementoB) N(p*) = Z.
Onpenensiemprii anement umeet N(p*) = Z = 30.

B Ilepuoanueckoit Tabnmuue .M. Menneneesa 3To nuHK (Zn).

OtBeT: I1HK (Zn)

3aganue 2

HazBatb 1Ba 3y1eMeHTa, B aTOME KOTOPBIX:

Bapuanr 1 Bapuanr 2

3 SHEpreTUYecKuX YpOBHs 5 PHEPreTUYECKUX YPOBHEN

OO0pa3sen pemiennst 3aganus Ne 2

HazBatb 1Ba 351ieMeHTa, B aTOME KOTOPBIX 4 SHEPreTHYECKUX YPOBHSI.
AJITOPUTM pelieHHs

JlaHo: 4 sHEpreTH4ecKuil ypoBEHb.

HaiiTu: 2 snemenra.

Pemenne
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Homep mepuona B Ilepronnueckoit cucteme XuMu4eckux sjemeHToB uM. .M. Menneneesa
YKa3bIBAET, CKOJIBKO SHEPreTUYECKHX YPOBHEH MMEET TOT WM MHOH 3meMeHT. [loaTomy sroboi
3JIEMEHT U3 4 IeproJa OTHOCUTCSA K aTOMaM, Y KOTOPBIX 4 S3HEPreTUYECKUX YPOBHSI.

Bribepem nBa snementa u3 4 mnepuona llepmoanueckoil CUCTEMbI XUMHUYECKHX 3JIEMEHTOB
uM. JI.1. MenneneeBa, Hanpumep 310 MoryT ObITh Kanuii (K), mopsakoBeiii HoMep 19 u nuHK
(Zn), nopsigkoBbiit HOMeEp 30.

Oteert: xanwuii (K), mopsakoBeiit Homep 19 u nuHK (Zn), mopsakoBeiii Homep 30.

3amanue 3

OHpGI[eJII/ITb JABa 3JICMCHTA, B aTOMC KOTOPLIX HaA IMOCJICAHCM SHCPICTUYCCKOM YPOBHE!

Bapuanrt 1 Bapuanrt 2

4 BaJICHTHBIX QJICKTPOHA 7 Bal€HTHBIX OJICKTPOHOB

Oo0pa3sen pemenus 3aganns Ne 3

Onpenenutb J1Ba 3JEMEHTa, B aTOME KOTOPBIX Ha MOCIEAHEM HHEPreTUYECKOM YpOBHE 5
BAJICHTHBIX 3JIEKTPOHA.

AJITOPUTM peleHus

JaHo: 5 BalICHTHBIX 3JIEKTPOHOB.

HaiiTu: 2 snemenra.

Pemenne

Uucno BaJeHTHBIX OJEKTPOHOB ONPEACISAIOT ¢ momolisio Ilepuonuueckoit  TabIUIIBI
J.W1. MenpeneeBa, a UMEHHO, 110 HOMEPY T'PYIIIbI, B KOTOPOW HAaXOIUTCS JEMEHT (MOArPYIITY
MIPU 3TOM HE YYUTHIBAIOT).

Takum o0Opa3om, HaliileM JIBa 3J€MEHTa U3 5 TPyNMbl, MyCTh 3TO OyayT: a30T (N, MOPSIKOBBII
Homep 7) u dpochop (P, mopsakossiii Homep 15).

OrtBert: a3ot u docdop.

3ananmue 4

VYka3aTb MeCTONOJIOXEHHE 31eMEeHTOB B Ileproguueckoll cucreMe XHMUYECKHX 3JIEMEHTOB
J.. MenpeneeBa, HAUIIUTE JIEKTPOHHBIE (POPMYIIBI ATOMOB TaHHBIX YJIEMEHTOB!

BapuanTt 1 BapuanTt 2
a) Ne 37 a) Ne 24
6) Ne 30 6) Ne 50

Oo0pa3zeu pemennst 3aganus Ne 4

VYKka3aTb MECTOIOJIOXKEHHE DJIEMEHTOB B INEPUOJUYECKON CHCTEME XUMHUYECKHX JJIEMEHTOB,
HAIUIINATE 3JIEKTPOHHBIE (OPMYJIBI AaTOMOB JJAHHBIX 3JIEMEHTOB:

a) Ne 41

0) Ne 68

AJITOPUTM pelieHHs

JlaHo: 3JIEMEHTHI C MOPSIKOBHIMU HOMepamu 41 u 68.

HajiTu: 1) MecropacnonoXeHue 3JIeMEHTOB B MEPUOANYECKONH CUCTEME XUMHUYECKUX
AJIEMEHTOB;

2) 3neKTpOHHbIE (POPMYJIBI AaTOMOB 3JIEMEHTOB.

Pemenne

OJeMEeHT ¢ MOPsSIKOBBIM HOMepoM 41 — ato HHoOuit (Nb). DieMeHT pacnosokeH B 5 mepuoe,
3HAYUT y aTOMa 5 SHEPreTUYECKUX YPOBHEH, B O psiy, CI€AOBATEIbLHO Y HEro 6 MoIypoBHEH, 5
rpymnie, mo604YHOM MOArpyIIIe, CAeI0BATENbHO Y 2JIEMEHTA 5 BaJICHTHBIX 3JIEKTPOHOB.
DnextporHas koHduTyparms Nb: 1522522p83s23pb4s23d1%4p®5stad?.

ITpoBepsieM cCyMMy 2JI€KTPOHOB B aTOME:

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

CrnenoBartenbHO, 3JI€KTPOHHAS KOH(UTYpalus aToMa HalKlcaHa BEepHO.

DJeMeHT ¢ MOpAAKOBBIM HOoMepoM 68 — 310 »p6mii (Er). DnemeHnt pacmnonoxen B 6 mepuoje,
3HAYUT y aToMa 6 SHEPreTHYECKUX YPOBHEN, B & sy, CIIEIOBATENBHO Y HETO 8 TOAYpPOBHEMH, B 3
rpynne, NoArpyImme JaHTaHOUOB, y 3JIEMEHTA 14 BaJI€HTHBIX 2JIEKTPOHOB.
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DnekTpoHHas koHpuryparwus Er:
1522522p°3s23p°4523d1%4pP5524d105p%6526 12

[TpoBepsieM cyMMy 3J€KTPOHOB B aTOME:
2+2+6+2+6+2+10+6+2+10+6+2+12=68
CrnepnoBarenbHO, 3JIEKTPOHHAs KOH(GUTYpaIlHsl aToMa HallMcaHa BEPHO.

3amanue 5

UeM CXOHBI U YEM OTIMYAIOTCS 110 COCTABY U30TOIIBI:
Bapuanrt 1 Bapuanrt 2
409K 399K 3517C1 3717Cl

Oo0pa3sen pemenus 3aganus Ne 5

UYeM CXOJHBI U UM OTJIMYAIOTCS TI0 COCTaBY U30TOIIBI:

126C u 146C

AJITOPUTM penieHus

Hano: uzoronsl: 26 C u 14 C

HaiiTi: cxoncTBa 1 pa3iandus U30TOIOB.

Pemenue

Usoronsl 1%6C u %6C oTamyaroTcs MaccoBbIM 4MCIOM (A), HO UMEIOT OJMHAKOBBIN 3apsj sSapa
(Z), 1.e. uncno nporonos (N(p*) = 6) m umcno snekrponos (N(e) = 6). Taxxe H30TOIBI
oTiMyaroTes uncioM HeiTporos (N(nP)).

Usoron 2% C: Maccosoe uncno A = 12, uucio nporonos N(p™) = 6, uuncno snexrponos N(e') =6,
ymcio Heiitponos N(n®) =12 - 6 = 6.

Usoron 46 C: Maccoe uncino A = 14, uucno nporonos N(p*) = 6, uncno snexkrponos N(e”) =6,
gmcio Heiitponos N(n®) =14 -6 = 8.

Bonpocsl 1ist KOHTPOJIS

1. Kakoe cTpoeHne wumeeT dyeKTpoHHas oOoiouka aroma? Kak ompenensercs Yucio
3JIEKTPOHOB B HEU?
2.  Kak ompenenuth MaKCHMaIbHOE KOJHMYECTBO JICKTPOHOB HA SHEPTETUIECKOM YPOBHE?

3. Kak ompenensercsi KOJMYECTBO 3JICKTPOHOB Ha BHEIIIHEM HEPTrEeTHUECKOM yPOBHE?

Uto Takoe opbOurtans? Kakyio ¢opmy umeror S-u p-opoutanu? Kakue 31eKTpOHBI
HA3BIBAIOTCS S- M P-dJIEKTPOHAMU?

5. UYrto Takoe snexkTpoHHas hopmyma’?

&
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IIpakTnyeckoe 3ansiTue

Xumuueckasi CBSI3b M CTPOEHHE BelecTBA

Hear 3anaTusa: @DoOpMHpPOBAaHME  HABBIKOB  COCTABICHHS  AJIGKTPOHHBIX  (hopmy
HEBO30YXKJCHHBIX M  HEBO30YXICHHBIX aTOMOB MW  OJHOATOMHBIX HOHOB, YMCHHUS
XapaKTepU30BaTh AJIEKTPOHBI aTOMOB 3HAYCHHUSMU KBAaHTOBBIX YHCENl M ONPEICISATh CBOHCTBA
DJIIEMEHTOB U WX COCIUHEHUH B 3aBHCHUMOCTH OT IIOJIOKCHHS B TEPHOIAMYECKON CHCTEME;
(dbopMHUpOBaHUE U 3aKpEIUICHUE MTPEIICTABICHHUI O TPOCTPAHCTBEHHOM CTPOCHUH BEILIECTB.
TpeOGoBaHwMsI K 3HAHUSM, KOTOPBIE CTYACHT JODKEH MPUOOPECTH B Pe3yIbTATEe OCBOCHUS TEMBI:
3HATh: OCHOBHBIC IIOJIOKEHUSI TEOPHHM CTPOCHHsI aroma (sipa M COCTOSHHS DIJIEKTPOHOB);
(GOpPMYJIMPOBKY MEPHUOJMUECKOTO 3aKOHA; IOJOXKCHUS TEOPUU XHUMUYCCKOW CBSI3M, BHUJBI U
MEXaHU3MBI €¢ 00pa30BaHuUs

YMeTh: ONKCHIBATh CTPOCHUE ATOMOB DJIEMCHTOB U OOBSCHATH MEPUOJUYHOCTh M3MCHEHUS HX
CBOWCTB Ha OCHOBE CTPOCHHMS WX AaTOMOB;ONPEACISATh BHIBI CBS3CH U  OOBSCHATH
NPOCTPAHCTBEHHOE CTPOCHHME BEIECTB;, MPUMEHSITh 3HAHHS 3aKOHOMEPHOCTEH Ha KOHKPETHBIX
npuUMepax.

TeopeTnueckas 4acTh:

CorjacHO KBaHTOBO-MEXaHUYECKUM MPEICTABICHHUSIM COCTOSIHUE KaXJIOTO JJIEMEHTa B aTOMe
OTIpeIeNIsIeTCs 3HAUCHUSIMH Y€ThIpEX KBAaHTOBBIX umcen N, |, my, ms.

['maBHOE KBaHTOBOE YMCIIO N XapaKTEePU3yeT YPOBEHb SJHEPTUU JICKTPOHA B ATOME U IPUHUMACT
[eJTIOUMCIICHHBIE 3HaueHus: 1, 2, 3, ..., (n).

OpbutasbHOE KBAaHTOBOE YHCIO | XapakTepusyeT SHEPrui0 3JIEKTPOHa Ha TIOJAYpOBHE W
omnpenenser GopMmy 3JeKTpoHHOro obsaka (puc.1). [lpunumaer 3uavenus: 0, 1, 2, 3,..., (n —1).
MarauTHOE KBaHTOBOE YHCIIO M| XapaKTepU3yeT OPUEHTALMIO JJICKTPOHHOTO o0Jjlaka B
NPOCTPAHCTBE M NPUHUMAET 3HAUYCHHE B 3aBUCHUMOCTH OT 3HaueHus . —/, ..., 0,..., +l, Bcero
(21+1) 3HaueHuii pu JAaHHOM 3HAYCHUH OPOMTAIBHOTO KBAHTOBOIO umcia .

Puc. 1. ®opmbl aTOMHBIX opOHTaNEH

CnuHOBOE KBAaHTOBOE YMCIIO Ms XapaKTEpU3yeT COOCTBEHHBINI MOMEHT BpallleHUsl 3JEKTPOHA U
1 1

NPUHAMAET 3HAYCHUS: + - U — -

MakcuMalbHOE YMCIIO BJIEKTPOHOB Ha JHEPreTHMYECKOM YpoBHE 2Nn? (N — IJIaBHOE KBAHTOBOE

4KCII0), Ha TIoaypoBHE — 2+(21+1), rie | — opOuTanbHOE KBAaHTOBOE YHKCIIO.

IToso>keHne 7IEKTpOHA B aTOME NoAunHsAeTcs psaay npuHuunos. CornacHo npunyuny Illaynu, ¢

amome He modxcem Oblmb 08YX JIEKMPOHO8, UMEIOWUX OOUHAKOBOE 3HAYEHUE BCeX Yembvlpex

KE6AHMOBbIX YUCEL.
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OaMHOYHBIC JICKTPOHBI JAHHOTO MOYPOBHS UMEIOT OJJMTHAKOBBIC 3HAKW CITMHOBBIX KBaHTOBBIX
YHCEeN, T.C. TaKUE DJICKTPOHBI 3aHMMAIOT HAWOOJBIICe KOJMYECTBO CBOOOJIHBIX ATOMHBIX
opouraneii (npasuioXynoa).

3aroHeHUE JCKTPOHAMHU aTOMHBIX OpOMTaNel MPOUCXOAUT B COOTBETCTBHH C TMOCTCIICHHBIM
YBEJIMUYCHUEM 3HAUYCHUS CYMMbI TJIABHOTO M OpPOUTAIbHOTO KBaHTOBBIX umcen N u | (mpasuna
Kneuxoeckozo):

1522s22p%3s23p°%4s?
301%4p°5s?
4d'95p5652
4f145010 6p°7s2
5f146d10

ATOMBI 3JICMEHTOB XapaKTePU3YIOTCSI aTOMHBIM paguycoM (R, #m), sHeprueit nonusaimu (1, 2B),
CPOACTBOM K 3JeKTpOHY (E, K/[oic/M0nb), OTHOCUTENBHOI 3IMEKTpoOTpHUATENbHOCTEIO (020).
OTu CBOICTBa NMEPUOJUYECKH HU3MEHSIOTCS, UYTO OOYCIIOBJIEHO 3aKOHOMEPHBIM IOBTOPEHHEM
AIEKTPOHHOU KOH(UTYpAIH aTOMOB € TIOCTIEI0OBATEIbHBIM YBEITUUCHUEM 3apsija sipa.

OpnHolf U3 BakHEHIIMX 3a7auy XUMUU SIBJISIETCS U3YYEHHE CBOMCTB AJIEMEHTOB U BBISBIICHUE
00X XUMUYECKHX 3aKOHOMEPHOCTEH MX XUMHUYECKOT0 B3aUMOJIEHCTBUS Mex 1y coboil. Camoe
KpyIHOe HayuyHoe o0o0OlieHue B 3T0M obOnactu — nepuoduueckuii 3axon /I.U. Menoeneesa,
KOTOpBIi B COBPEMEHHON (OpPMYyIHMPOBKE TPEACTABICH CIEAYIOIIUM 00pa3oM: ceoticmea
INEMEHMO8, a makdce opmvl U CEOUCMBA UX COCOUHEHUN HAXOO0SAMCS 8 NepuoOUudecKoll
3a8UCUMOCMU OM BENTUYUHBL NOJIONCUMENTLHO20 3apsa0a A0ep UxX amomos.

Ilepponnueckuii  3aKOH  ABJISIETCS.  OCHOBOM  CHUCTEMAaTHKHM  XUMHUYECKHX  JJIEMEHTOB.
HccnenoBanusi mOKa3blBalOT, YTO MEPUOJMYHOCTh U3MEHEHHSI CBOMCTB 3JIEMEHTOB 3aBHCHUT OT
NEPUOANYECKHU TOBTOPSIOIIENHCS CXOJHOM CTPYKTYphl 3JEKTPOHHOM OOOJOYKM HMX aTOMOB.
XUMUYECKHE W HEKOTOphle (PU3NYECKHE CBOMCTBA 3aBUCAT OT CTPYKTYPbl SJIEKTPOHHOU
000JI0YKH, OCOOEHHO OT €€ HapYXKHBIX CJIOEB. DTO OOBSACHSETCS TEM, YTO TMEPUOTUYHOCTH
NPUCYIIA HE TOJIBKO BHEIIHUM CJIOSIM, HO M BCEH 3JIEKTPOHHOM 000JI04Ke aTOMOB.

[Ton opoumansreim paduycom NOHUMAIOT TEOPETHUUECKHU PACCUUTAHHOE IOJOXKEHHE TIJIaBHOTIO
MaKCHUMyMa IJIOTHOCTH 3JIEKTPOHHBIX 001akoB. C poCTOM 3apsja siipa OpOUTaIbHbIE PAANYChl B
L[EJIOM YMEHBIIAIOTCS, IO3TOMY HW3MEHEHHE AaTOMHBIX W HMOHHBIX pPaJUyCOB HOCUT
NEPUOANYECKUN XapakTep. B meprnonax, mo Mepe yBelIHUYEHUS 3apsa sipa aTOMHbIE U HOHHbIE
paauycel yMmeHblnaroTca. Haubonblliee yMeHbLIEHHE HaONIOAAeTCs y JJIEMEHTOB MallbIX
HEepUOJIOB. DTO OOBACHAETCS TEM, YTO Y JAHHBIX AJIEMEHTOB IMPOMCXOUT 3aMI0JIHEHHE BHEIIHEr 0
JNMEKTPOHHOTO Ciios. B Oonmbimux mepuojax B mpeaenax cemeiicts d- u f-aj1eMeHTOB
HaOmroaeTcst Oosee IMJIaBHOE YMEHBIIEHHE DPAaauycoB. B moiarpymmax 3J€MEHTOB paHycChl
aTOMOB ¥ OJJTHOTUITHBIX HOHOB YBEJINYUBAIOTCSI.

KonnuectBeHHOM XapaKTEPUCTUKOU BOCCTAaHOBUTEJIBHON CIIOCOOHOCTH aTOMOB
ABIIICTCS JHEPeUA WOHU3AUUU — DHEPrus, HeoOXoAaumas JUIsi OTpbIBa DJEKTPOHAa OT
HelTpanbHOro aroma. Ecim 3Ta BelMuYMHA OTHECEHA K 3apsly DJEKTPOHA, OHA HA3bIBAETCS
MOTEHLIMAJIOM HMOHM3AIMU (HANpsOHKEHHE AJIEKTPUYECKOro TOJis, JIOCTaTOYHOE JUIsl OTpbIBa
aNIeKTpoHa, B). Inepeua cpoocmea k rnekmpony sBIsieTCS KOTUUECTBEHHON XapaKTEPUCTUKON
OKHUCJIUTEIHHON CIIOCOOHOCTH aTOMOB. DTO SHEPrus, KOTOPast BbIAEISAETCS IPU IPUCOEAUHEHNUN
NIEKTpOHA K aroMy. BenuunHa sSHeprum CpojAcTBa 3HAUUTENBHO MEHBIIE, YEM DHEPTUu
MOHM3AINH TEX K€ aTOMOB.

W »Heprus MOHU3ALMK, U DHEPIUsl CPOJCTBA K JJIEKTPOHY M3MEHSIOTCS B 3aBHUCHUMOCTH OT
M3MEHEHHUs BEJIMYMHBI 3apsia s]pa aToMa: C YBEJIMYEHHEM 3apsia B KaXIOM MEepHoJe
IIPOUCXOIUT YBEJIWYEHUE DHEPIUM MOHU3ALMU OT IIEJIOYHBIX METAIJIOB K MHEPTHBIM razam. B
rpynnax M3MEHEHHUE SHEPruu CIIO)KHEe: B IVIaBHBIX MOATPYINAX yBEJIMYEHHE pajuyca CBEpXY
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BHU3 0oJiee CyIIECTBEHHO, YeM yBEJIMYECHHUE 3apsaaa sAep, HOITOMY SHEPIUs MOHU3ALUU CBEPXY
BHU3 yMEHbIIaeTCsl. B MoO0YHBIX MOATrpyIIax Takoro npeobdiaianus He HAOII0AAETCs, II03TOMY
JHEPrus HOHM3alUM M3MEHSAETCS He CTOiab sABHO. lccienoBaHuMs IOKa3bpIBaOT, YTO
BOCCTaHOBHUTEIIbHAS CITIOCOOHOCTh aTOMOB M3MEHSAETCS B IIMPOKUX MpeaesiaX U B TOH WM WHON
CTENEHHU IPUCYIa BCEM aTOMaM, TOI/la KaK OKHMCIMTEIbHOH CIOCOOHOCTBIO 00JIaZatoT TOJIBKO
HEKOTOPBIE AJIEMEHTHI (OKHCIUTEIbHAsE ciocoOHOCTh OTCYTCTBYeT y 3nementos I, 1L, III u VIII
IPYMII IJIaBHBIX TOArPYIIT ¥ Y BCEX MOOOYHBIX).

DJIEKTPOOTPHUIATEILHOCTD TI03BOJISIET OLEHUTh CIIOCOOHOCTH AaTOMOB JAaHHOTO JJIEMEHTa
OTTATMBAThH Ha ceOs IEKTPOHHYIO IUNIOTHOCTD 10 CPABHEHUIO C IPYTMMHU 3JIEMEHTAMU B TAHHOM
coeauHeHnu. OOmas TEHACHIMS POCTa JIEKTPOOTPHUIATEIBHOCTH HaOMIONaeTcs B Iepuojax
CJIeBa Halpaso. B nmoarpynmnax cBepxy BHU3 3HaYEHHUE JICKTPOOTPULATEILHOCTH YMEHBILIAETCS.
Ilon xumuueckoii cé:a3610 TOHUMAIOT Pa3IUYHbIC BUIBI B3AUMOJIEHCTBHIM, C TIOMOILBI KOTOPBIX
pealm3yercsi yCTOMYMBOE CYLIECTBOBAHME JBYX- M MHOIOATOMHBIX COEAMHEHMN: MOJIEKYI,
WOHOB, KPUCTALINYECKUX BELIECTB, U T.II.

OCHOBHBIMU YepTaMH XUMUYECKOU CBA3H SIBJISIFOTCSL:

O CHuxeHue oOmiel SHEPruy IByX- WIK MHOTOATOMHOM CHCTEMBI IO CPABHEHUIO C CyMMAapHOM
SHepruel N30JMPOBAHHBIX YACTHII, 00Pa3yIOIIUX JaHHYIO CUCTEMY.

O Ilepepacnpenesenne MEeKTPOHHON IUIOTHOCTU B 00JIaCTH XMUMUYECKON CBSI3U IO CPABHEHUIO C
IPOCTHIM HAJIO)KEHUEM 3JIEKTPOHHBIX IUIOTHOCTEH HECBSI3aHHBIX ATOMOB, COJMIKEHHBIX Ha
paccTosiHuE CBA3U.

[Tpupoga XxuMUYecKoil CBsi3M OO0YCIIOBJIE€HA B3aMMOAECHUCTBUEM IOJOXKHUTEIBHO 3apsHKEHHOTO
A71pa C OTPULATENBHO 3apsKEHHBIMU JIEKTPOHAMM, a TAK)KE DJIEKTPOHOB JIPYT C APYTOM.
XuMHUECKasi CBSI3b MOXKET ObITh HOHHOW, KOB&JIEHTHOM (TOJIAPHOH U HEMOJIAPHON),
MeTauMueckod. [lomumo 3TOro, Mexay MOJEKylaMd B XHMHYECKOM COECIMHEHUU MOTYT
BO3HHUKaTh OoJjiee cialble B3aMMOJICHCTBUA: BOAOPOJAHAs CBSI3b W BaH/AEPBAAIbCOBBI CHIIBI
(MexxMoJeKyIsipHble  B3auMozeicTBus). CamMoll pacHpOCTpaHEHHOM B MpPUPOJAE SBISETCS
KOBQJICHTHAs CBS3b. BOJIBIIMHCTBO OPraHUYECKUX U HEOPraHMYECKHX COeJAMHEHHH 00pa3yroTcs
Omaromapsi 00pa3oBaHUIO MEXY aTOMAMU KO6A1eHmHOU c6a3u. KOBaIEHTHAS CBSI3b BO3HUKAET
MEXJly aTOMaMHi HEMETAJUIOB.

B pesynpraTe 0oOpa3oBaHMsS KOBAJIEHTHOM XMMHUYECKOM CBSI3M aTOMbl MOTYT NpUOOpETaTh
AIIEKTPOHHYIO KOH(UIypaluio, COOTBETCTBYIOLIYIO OJIaTOPOAHBIM Tra3aM, KOTOopble (3a
UCKJIIOUEHHEM TeJiusl) UMEIOT Ha BHEIIHEW 000JI0UKe BOCEMb JIEKTPOHOB — OKTeT. CTpemiieHne
K CO3JJaHUI0O TaKOM YyCTOMYMBOW SJEKTPOHHOM KOH(UIypaluu Ha3bIBAETCS MPAGUIOM
OKmema. ITO TIPaBUJIO CIIPABEIIMBO U JJIl MOHHOM, U JJIs1 KOBAJEHTHOM CBsA3H. [I0CKONbKY npu
00pa30BaHUM CBS3U MPOUCXOAUT MOHMKEHHE OOIIEei SHEPIUN CUCTEMBI, MOYKHO CJIEJIaTh BBIBOJ
0 TOM, YTO 4acTh SHEPTUU BhlJEsIeTcs. Takas SHeprus, BbICNMBIIASACS IpU 00pa30BaHUU OJHON
CBSI3W, HasbpiBaeTcs anepeuen  ceazu (Ece, k/oic). JInsi MHOTOATOMHBIX —COEAMHEHHH C
OJIMHAKOBBIMHM CBSI3IMU DHEPIHsi OJHOM CBSI3M pPaBHA OTHOIICHHUIO HSHEPruu 00pa3oBaHUs
MOJIEKYJIBI K KOJIMYECTBY CBS3€H B OTOM MoOJeKyse. UeM BblIlle DHEPrus CBA3HM, TEM YCTOMYUBEE
obOpazoBanHast MoJiekyna. JIpyroi BakHO#M xapakTepucTukou sisiercs oauna ceasu (le) —
paccTosiHUe MEXIy sJIpaMHd aTOMOB, 00pasyromux Mojekyiny. [lo niauHe XuMHUYecKod CBSA3M
MOKHO KOCBEHHO CYJIUTh O TaKOHl Ba)XKHOW €€ XapaKTEepHUCTUKE KaK MPOYHOCTb. Uem Ommke
pacrosiararoTcs B3aUMOJEHCTBYIOIIME AaTOMBI, TE€M IIOJIHEE IEPEKPBIBAIOTCS HMX ATOMHbBIE
opbutanu. CinenoBaTebHO, XUMUYECKas! CBSA3b TEM MPOUYHEE, YEM MEHbIIE €€ JJIMHA. JHEeprus
CBSI3U TAKXKE 3aBUCHUT OT CTENEHH MEPEeKPBIBAHUS 3JEKTPOHHBIX 000JI0UEK U UX pa3MepoB. Yem
MEHBIIIE JITTMHA CBS3H, TEM yCToiurBee MoJieKya (0osbine Ecg).

XUMHYECKas CBSA3b OCYIIECTBIISIETCS B OCHOBHOM TaK Ha3bIBAEMBIMH BAJIEHTHBIMU 2JIEKTPOHAMM.
JI71s1 S- ¥ P-3JIEMEHTOB 3TO AJIEKTPOHBI BHEIIHErO YPOBHS, JJIst 0-3JIEMEHTPOB — S-3JICKTPOHBI
BHEIITHETO YPOBHS U (-3JI€KTPOHBI MPEIBHEIIHETO YPOBHSI.

XuMuyeckasi CBSI3b 00paszyeTcsi TOJIbKO B TOM Cllyyae, €Cld NpU COMMKEHHH JIByX aTOMOB
MI0JIHASl DHEPT S CUCTEMBI TIOHM)KAETCS.
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Jlns omnuvcaHust XMMHUYECKON CBSA3M IIMPOKO MCIIONB3YIOTCS 2 TMOAXOAA: TEOpUsl BAJIEHTHBIX
ceszeit (TBC) u Teopust Mmonekynsipabix opoutaneit. OcHosarenssmu TBC sBisitorest B. [eiitiep
u @. Jloumon (1927 r.). Pacnpoctpanenue merona I'eiitinepa —JloHmoHa HA MHOTOaTOMHBIC
MOJIEKYJIbI MPUBEIIO K CO3/IaHMI0 MeToJa BaieHTHBIX cBsizeil (MBC), koTopeliit pa3paboTanu B
1928-1931 rr. JI. Ilosunr u JI. Cnetitep.

Metox BaJIeHTHBIX CBSI3eil OCHOBAH Ha ABYX H/IesiX:

1. XxuMmuueckas KOBaJCHTHas CBs3b BO3HUKAET B pe3yJbTaTe CIAapUBaHUS JJIEKTPOHOB C
NPOTHBOIOJIOXKHBIMU CIIMHAMH, TPHHAUICKANIMX pasHBIM aromaMm. OOpa3syromascs CBs3b
SBIISIETCS ABYXIICHTPOBOIA;

2. mpu 00pa3oBaHMM MOJIEKYJbl 3JIEKTPOHHAS CTPYKTypa COCTaBJSIOIIMX €€ aTOMOB, B
OCHOBHOM, COXpaHSETCs, a BCE XMMHUYECKHE CBS3M B MOJIEKYJE€ MOTYT OBITH IpPE/ICTaBICHbI
Ha0OpOM (UKCUPOBAHHBIX (JIOKATM30BAaHHBIX) JBYXIEHTPOBBIX JBYXAJIEKTPOHHBIX CBS3CH.
Takast cBs3b B cxeMax M300pakaeTcsi KOPOTKOM JInHUEH. B 1enom ke 31eKTpoHHasi CTPyKTypa
MOJIEKYJIbl BBIMJISIAUT KaK HAOOp pa3iMuYHbIX BaJIEHTHBIX CXEM (BTOpOE Ha3BaHUE METOJA —
METO/T JIOKaJTN30BaHHBIX I1ap).

Ecnu xoBasieHTHas cBsi3b 0Opa3oBaHa OJHOW OOILIEH 3JEKTPOHHOM NapoW, TO Takas CBS3b
Ha3bIBaeTCs oounapnoni. Eciii Mexy aToMaMu BO3HHMKAeT JIBE WJIM TPU OOLIMX 3JIEKTPOHHBIX
napbl, TO TaKu€ KOBAJEHTHBIE CBSI3U HA3BIBAIOTCS 0GOUHBIMU UIN mpotiHbimu. OO01ee ux
HA3BaHUE — KPAMHble C6A3U.

DJEeKTPOHBI BHEIIHEH OOOJIOYKH, YyYacTBYIOUIME B OOpa30BaHMM XHUMHYECKOW CBSI3H, MOTYT
n3o0paxarbcs Toukamu (popmyna JIbronca), a cBA3M — YEPTOUKAMHU.

Monexyna HJ CoHa N2
..... § Cesb H-JH-C=C-HN=N

Dopmyna
JoroucaH:JH:C::C:H:N::N:

HH
Haszeanue Ilpocras JIBoitHas TpoliHas

I[J'IH IPOCTHIX BEIIECCTB MOXKHO I/I306pa)KaTL XUMHUYCCKYIO CBA3b C ITIOMOMIBIO KBAHTOBBIX AYCCK:

CxeMa TI0Ka3bIBAET, YTO MOJNEKY/IAPHBIH SHEPreTHYecK il ypPOBEHb HIDKE MCXOHBIX aTOMHBIX
YPOBHEI, ClIeI0BaTEIbHO, MOJIEKYIISIPHOE COCTOSTHHE GoJiee yCTOHUMBO.

CymecTByeT 1Ba MeXaHM3Ma OOpa3OBaHHMS KOBAJIEGHTHOW CBA3M: OOMEHHBIH W JOHOPHO-
aKIEeNTOPHbI. IIpH peanns3aiuu 06mennozo mexanuzma o6IIas >ISKTPOHHAS Mapa o0pasyercs
32 CUET HECTApEeHHBIX AJIEKTPOHOB aTOMOB, HAXOIANINXCA B HEBO3OYXKICHHOM COCTOSHH.
[pumep 00pa3oBaHMst TaKOM Maphbl JIEKTPOHOB Ul MOJIEKYJIBI BOJOPOJA TPHUBENEH Bhime. B
B030YKJIEHHOM COCTOSHHH aTOMBI TaKXKe MOTYT 00pa30BBIBaTh KOBANEHTHBIE CBsA3M. Hanpumep,
aToM yIJepoja B OCHOBHOM COCTOSIHMH MMEET CIIeIyIollee 3IEeKTPOHHOe cTpoeHwme: 1522522p?,
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I[Ipu mepexone B BO3OYkaeHHOE cocTosiHUE (C*) 2S2-371eKTPOHBI PACIAPHBAIOTCA, M OJMH 2S-
3JIEKTPOH MEPEXOUT Ha 3p-NoaypoBeHb (2512p%). Takoil epexo MOKHO MPeACTABUTH CXEMOI:

CTl TT ............. £ C*T TTT

CrnenoBarenbHO, CTAHOBUTCSI BO3MOXKHBIM 00pa3oBaHue 4-X KOBAJCHTHBIX XUMHYECKHX CBSI3CH,
IpUyYeM BbIJCNIEHHAs MPU 00pa30BaHUU KOBAJCHTHONW XUMHYECKOW CBSI3U SHEprus Oouiblie
SHEPTrUM, 3aTPayeHHOM Ha BO30YXKIACHHE aToMa. JTO M JIENAeT BO3MOXKHBIM TaKOM IMepexo
3JIEKTPOHOB € OJIHOM 000J0YKU Ha APYTYIO.

Ecimu nns mepeBoga atoma B BO30YKIEHHOE COCTOSSHHE HEOOXOAMMO OOJBINE IHEPTHH, YeM
BBICBOOOJIUTCSL MPU OOpa30BaHUU CBSI3U, TO IMEPEXOJ aToMa B BO30YKJIEHHOE COCTOSIHHE He
peanu3yercs, T.K. SJHEPreTUYECKU HE BBITOJICH.

KoBanentnas xumuyeckas CBSI3b MOXET BO3HUKATh HE TOJIBKO 3a CUET 000OIIeCTBICHUS
AJIEKTPOHOB JIBYX Pa3JIMYHBIX aTOMOB, HO U TI0 0OHOPHO-AKUEnMOpHOMY mexanusmy. B stom
clly4ae aTOM/MOH, O0JIaJarouiuii U30BITKOM 3JEKTPOHHOW IJIOTHOCTH B BHUJE HEMOJICICHHOMN
QJIGKTPOHHOW TMaphl, BBICTYNAET B KadecTBE JOHOpPA, a aTOM/HMOH, HMMCKOIIHUNA CBOOOIHYIO
opOUTAaIb — B POJIU aKIENTOPA.

PaccMoTpuM oOpa3oBaHME KOBAJIECHTHOW CBS3M IO JOHOPHO-AKIENTOPHOMY MEXaHU3MYy Ha
npuMepe  MOJEKyJIspHOro uoHa ammonus NHs*. HMon ammoHus obpasyercs Ipu
B3aMMOJEHCTBUM MOJIEKYJIbI aMMuaka M HMOHa Bojopoga H'. Monekyna amMuaka
NH3 oOpa3oBana mo oOMEHHOMY MEXaHU3My U MMEET HEMOJEICHHYIO SJIEKTPOHHYIO Mapy y
aToma azorta. MoH BOJOpOJa BBICTYNAET B POJIM aKIENTOpa, MPEJOCTaBIsis I 00pa3oBaHUs
CBSI3M CBOOOJIHYIO OpOUTAITD.

NHs + H* — NH4*

KoBasieHTHOI XUMHUYECKON CBSI3U NpUCyLIU TaKue CBOMCTBA
KaK HACbIUWAeMOCHb U HANPA61eHHOCHb. ATOMHBIE opbutanu IIPOCTPAHCTBEHHO
OpUEHTUPOBAHBI, CJIEIOBATEIbHO, MNEPEKPbIBAHUE JJIEKTPOHHBIX OOJAKOB MPOUCXOIUT IO
OTIpe/IelIeHHbIM HaNpaBiIeHUSAM. JTO M 0OyCJIaBJIMBACT HANpPaBIEHHOCTh KOBAJIEHTHOM CBS3H.
KonnuecTBEHHO  HANpaBIEHHOCTh  BBIpAXAETCd B BUAEC BaJCHTHBIX YIJIOB  MEXAY
HAIpPaBJICHUSIMU XUMHUYECKOH CBS3M B MOJIEKYJIax U TBEPJbIX Tenax. B 3aBucumoctu ot crocoba
HEPEeKPBIBAHUS U CUMMETPHU 00pasyromierocss obliaka pa3iu4arT curma- (S-), mu- (p—) u
nenbra- (d—) cBsasu. Curma-cBsizb (puc. 2) oOpasyeTcs NpH MEPEKPHIBAHUU AJIEKTPOHHBIX
00J1aKOB BJOJIb JIMHUHM COEIMHEHMsI aTOMOB, MPUYEM MaKCHUMaJbHOE IMEepeKpbhIBaHUE O00JIAKOB
MPOUCXOIUT BIOJb JIMHUU, COEUHAIONIEN LEHTpbl aToMOB. [Ipu mepexkprIBaHUM 3JEKTPOHHBIX
00J1aKOB 10 00€ CTOPOHBI OT JUHMU COEIMHEHMs aTOMOB 0Opa3yercsi Mu-cBs3b. JlenbTa-cBs3b
BO3HHMKAeT TMpPH NepeKpbIBaHHH (-3JICKTPOHHBIX OOJIAKOB BCEMH YETBIPbMS JICTICCTKAMH
OJIHOBPEMEHHO.
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Puc. 2. O6pazoBanue S— cBs3U

[TpocTpaHCTBEHHYIO0 KOH(MUTYpAIUI0 MOJIEKYJ OINpeAeNsieT MPOCTPAHCTBEHHOE PACIONIOKEHUE
CUTMa-CBs3ei. Pa3nuuus B MPOCTPAaHCTBEHHON KOH(MUTYpAIMH MOJCKYJ OOBSCHSIIOTCS PSIAOM
TEOPHUI, OJHOMN U3 KOTOPBIX SABIIACTCS Meopus 2udpuousayuu.

Kak ¢usmueckuii mporecc rHOpUAM3AIUS HE CYIIECTBYET, HO MPEICTABISCT YI00OHYI0 MOJIEIH
HATJISITHOTO OMHUCaHWs MoJekyl. ['ulpumnHas opOHTalb BO3HHMKAET 3a CYET KOMOWHAIUU
HECKOJIBKUX aTOMHBIX opOuTaneii S u p. OHa OOJIbIIE BEITSIHYTA 110 OHY CTOPOHY SJIpa, YeM TI0
IPYryto, T.€. JIEKTPOHHAS IJIOTHOCTh CKOHIICHTPHUPOBAHA B HEH IO OJHY CTOPOHY B OOJbIIeH
crenieHn. [lodTOMy XWMHYECKas CBS3b, OOpa3oBaHHAs C YYacTHEM DJJICKTPOHA THOPUIHOMN
opOuTanu JOJDKHA OBITH OoJiee MPOYHOM. XapakTep TUOpHIM3AIlMU BAJICHTHBIX OpOHTANICH
[EHTPAJILHOTO aToOMa M MX MPOCTPAHCTBEHHOE PACIOJIOKEHHUE OMPEIEIISIOT MPOCTPAHCTBEHHYIO
KoH(urypamnuo MoJjekynsl (puc. 3). HacklmaemMocTh KOBaJE€HTHOW CBS3M  BBI3BIBAETCS
OTPaHMYCHUEM YHCJIa DJIEKTPOHOB, HAXOMISIIUXCS HAa BHEIIHUX O0O0JIOYKAX, KOTOPBIE MOTYT
y4acTBOBATh B 00pPa30BaHUH KOBAJICHTHON CBSI3H.

Puc.3. [Ipouecc rubpunuzanuu
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B nByxaTtoMubIx Mojekyaax mpocThix Bemects (Hz, F2, Cl2, O2, N2 1 T.1.) 211€eKTpOHHBIE Maphl,
o0pa3ylolire KOBAJICHTHBIE CBSI3M, B PaBHOM CTENEHH NpHHAIEkKAT 0OOMM aToMaMm, TO €CTh
oOmrasi 37eKTpOHHas napa (mapbel) paBHOMEPHO pacrpezaensercs Mexay HuMu. Cie1oBaTeNnbHo,
MOYKHO CKa3aTh, YTO OOINAsi AJIEKTPOHHAs Mapa paBHOYAAJICHA OT aTOMHBIX sjep. Takas CBS3b
HA3bIBACTCS KOBAICHMHOUHENOJIAPHOUCEA3BIO.

Ecnu koBaneHnTHast cBs3b oOpa3zoBaHa pasnuunbivu atomamu (HF, H2O, HCI, H2S), To omun u3
aTOMOB MPUTATUBAET OONIYI0 3JEKTPOHHYIO Mapy CUJIbHEe, CMellas €€ B CBOIO CTOPOHY.
CumMmMeTpus pacipeleieHtsl 3apsioB HapyIIaeTcs, U CBA3b CTAHOBUTCS hoiapHou. Kputepuem
CIIOCOOHOCTH aTOMa MPUTATUBATH 3JEKTPOH MOXKET CIYKUTh 3JEKTPOOTPULIATENIBHOCTh. UeM
Beimie DO y onHOro u3 o00pa3ylolmMx CBSI3b aTOMOB, TeM 0oJjiee BEpOSITHO CMEIICHUE
JJIEKTPOHHOU Mapbl B CTOPOHY siApa AaHHOro atoma. PasHocth DO aTOMOB XapaKTepU3yeT
MOJISIPHOCTH CBSI3U. Mepol MOJISIPHOCTU CBSI3U SIBJIIETCS €€ JTUIOJIbHBIM MOMEHT (i), paBHBIN
npou3BeAeHnI0 3P GekTHBHOrO 3apsaia (q) Ha muHy cBsa3h (le):

n=q-le

C yBenmuyeHHEM pa3HOCTH AJIEKTPOOTPHUIATEILHOCTEH aTOMOB, OO0pa3yIOIIUX MOJIEKYIY,
JUTIOJBHBIA MOMEHT Bo3pacTaeT. Ecnu ¢ dexTuBHBIN 3apsa cTpeMHuTcs K 1, TO CBA3b MOXKHO
cuntath HOHHOW. Ho naxe B cmydae MOHHOM cBsizu q < 1, mosTOMY Jt00asi HOHHAsS CBS3b UMEET
JIOJI0  KOBAJIECHTHOCTH. B OOJBIIMHCTBE CiIy4aeB XHMHYECKass CBS3b COUYETAET CBOICTBa
KOBaJCHTHON U MOHHOM CBSI3U, IO3TOMY €€ MOYKHO CYUTATh KOBAJIEHTHOM XUMHUYECKON CBA3BIO C
JI0JIei MOHHOW CBSI3M, KOTOpas XapakTepusyercs 3()(eKTHBHBIM 3apsiioM, BO3PACTAIOLINM C
yBenuyeHueM pazHoct J0.

[ToMrMO HayaJIBHOTO pacHpeesIeHUs JIEKTPOHHOM TIOTHOCTH JUIsl ONIPEAETICHUS] PEaKLIMOHHOMN
CIIOCOOHOCTH MOJIEKYJT HEOOXOJAMMO YUYHUTHIBATh M €€ CIIOCOOHOCTh CTAHOBHUTHCS MOJIIPHON MO
JIEIICTBUEM BHEUIHETO JIEKTPUUYECKOTO MOJIs, T.€. noaapuzyemocms. 1101 neiicTBUEM BHEIIHETO
MOJIL WJIM TpU JACHCTBHM HAa MOJIEKYTY JIPYTHMX MOJIEKYJ MOXET MPOM30MTH TMOJNHBIN pa3pbiB
cBsa3u. llpu sTtom oOmias snexkTpoHHas mapa (mapel) nepeiiier K OJHOMY M3 aTOMOB, U
o0pa3yroTcsi [1Ba HMOHA: TOJOXKHUTENbHBIH W OTpHUIATenbHbIA. Takol pa3peiB  CBSI3U
Ha3bIBaeTCs cemeponumudeckum. OH OTIMYAETCS OT Pa3pylICHUs CBS3U, MPOUCXOASILEro Mpu
pacmajie MOJICKYJIbl Ha aTOM M pauKal (comoaumuueckutl pa3pbis).

B oTnnume OT KOBaJ€HTHBIX, COEJUHEHHMS C HMOHHBIM THUIOM XHMMHYECKOH CBS3U MEHee
pacnpocTpaHeHbl. MIOHHas CBS3b BO3HHUKAET MEXY JIEMEHTAMHU, CHIIBHO Pa3INYaIOIIUMUCS 110
ANIEKTPOOTPHUIATEIIBHOCTH, HANpUMep, MEXIy THUIHYHBIMA METaUIlaMd W TUIMYHBIMU
HeMeTayulaMu. BcliencTBre 3HAUYMTENbHOM 3IIEKTPOOTPULIATEILHOCTH aTOMOB HEMETAIIOB,
AJIEKTPOHHAS TJIOTHOCTH B IpEJesie MOJHOCThI0 CMEIAeTCsl K 0ojee AIeKTPOOTPULATEIbHOMY
aToMy, TaK 4TO CHWJbl, JCHCTBYIOLIME HA  YaCTHUIbl, MOXHO CYUTaTh  YHUCTO

BJICKTPOCTaTI/IIIGCKI/IMI/IZ
Na—1e =Na"*
Cl+1e=CI-

Honnasi cBsi3b — 3TO XUMHYECKas CBs3b, OOpa3OBaHHAas 3a CUET DJIEKTPOCTATHYECKOTO
NPUTSOKEHUST MEXKIy KaTHOHAMU M aHuOHaMu. [lodToMy I COEIWHEHWW JaHHOTO THIIA
XapaKTepHbl MOHHBIE KPUCTAJUIBI, B KOTOPBIX KATUOHBI M aHUOHBI PACIONIaraloTCsl YIOPSI0UYEHHO
B y3J1aX KPUCTAJUIMUECKON PELIeTKH.

B oTnuume OT KOBaJIEHTHOW CBS3M, HOHHAas CBsI3b HE OO0JaJaeT HANpaBICHHOCTHIO U
HaChILIEHHOCThI0. Henanpagnennocms MOHHOM CBSI3U OOBACHSAETCS TEM, YTO JIIEKTPUUYECKOE
moJjie, CO3JaBa€MO€ HMOHOM, pacHpoCTpaHSAETCd pPAaBHOMEPHO II0 BCEM HAMPABIICHUSIM.
[TpuunHa Henacvlujennocmu VOHHON CBSI3U B TOM, YTO JJIEKTPUYECKOE MOJIe JaHHOTO HMOHa
JEMCTBYET Ha BCE HWOHBI MPOTHBOMOJOXXHOIO 3HaKa. BciencTBue HEHACBHIIIEHHOCTH U
HEHAIIPABJIEHHOCTH HWOHHBIC COEAMHEHUs OO0pa3yloT HE MOJEKYJbl, a HOHHBIE KpPUCTAJUIHI.
KonuyecTBO HMOHOB NPOTHUBOIOJIOKHOIO 3HAaKa, KOTOpPbIE OKpPYXarlT JaHHBIM HOH B
KPUCTAJUTMYECKON peleTKe, Ha3bIBACTCS KOOPAMHAITMOHHBIM YHCIIOM.

KoHTposibHBIE BOITPOCHI:
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1. B uem 3akitodaercs uaes KOPIYCKYJISIPHO-BOJHOBOIO JAyalnu3Ma, AUCKPETHOCTH IHEPIHH,
IIPUHIINIIA HEOTIPEAEIEHHOCTH ?

2. Yto xapakTepu3yIoT W KaKhe 3HA4YeHUs MPUHUMAIOT IJIaBHOE, OpOUTaIbHOE, MarHUTHOE U
CIIMHOBOE KBAHTOBbIE YKCIa?

3. Vkaxure 3HA4YCHHs TJIABHOTO, OPOMTAIBHOTO M MArHUTHOTO KBAHTOBBIX YHCEN JUIS
YEeTBEPTOTO JICKTPOHA, 3aMOIHUBIICTO 4p-, 4d-, 4f- moaypoBHHU.

4. Kak pacnpenensitoTcsi B aTOMe 3JIEKTPOHBI OJJHOTO MOAYPOBHSI, 3alIOJHEHHOT'O HAIOJIOBUHY?
Uemy paBHO UX CYyMMapHOE CIUHOBOE YUCIIO?

5. KakoBa MakcuMalibHasl SJIEKTPOHHAS! EMKOCTh SHEPIE€TUUYECKUX YPOBHEH U MOAYPOBHEM?

6. Kak ompenenstoT MOCIEIOBATEIILHOCTh 3allOMHCHHS AJICKTPOHAMH aTOMHBIX OpOuTasiei?
Chopmymnupyiite npuniunsl [laynu, Xynna, KiieakoBckoro.

7. Kak otpaxaer [lepronnueckas cucrema CTpO€HUE aTOMOB XUMHUYECKUX 3JIEMEHTOB?

8. Kak mo osnektpoHHO# dopmyne, Hampumep, 1522522p®3s23p®3d°4s? onpenenuts mepumon,
rpyIIy, TOJArPYIIY 3JIEMEHTA B IEPUOANYECKON crucTeme?

9. Kak wu3MeHSIOTCS »HHEprusi HMOHU3AIMH, CPOACTBO K DJJIEKTPOHY M OTHOCUTENIbHAs
ANIEKTPOOTPHUIIATEIIBHOCTh aTOMOB  3JIEMEHTOB B TNEpHOJaX, Tpynmax ¢ MOATPYIIax
nepuoanyecKkor cucreMbl? KakoBbl IPUYMHBI 3TUX U3MEHEHU?

10. Kak onpenensieTcss U KaKUMU CBOMCTBAMH 00J1a/1a€T XUMUYECKas CBS3b?

11. Kakue cBOMCTBa MPUCYILIM KOBAJIECHTHOM CBSA3U?

12. KakoBBbI OCHOBHBIE HJIEU METO/Ia BAJICHTHBIX CBSA3EH?

13. Kak mpoucxoaut o6pa3oBaHue XUMUYECKOM CBSI3U IO 0OMEHHOMY MEXaHU3MY?

14. Kak nmpoucxoaut 06pa3oBaHNE XUMHYECKOU CBSI3M 110 JJOHOPHO-AKIIENTOPHOMY MEXaHU3MY?
15. Kak mpoucxoaut npouecc rudpunuzanun? OTBET NPOWLTIOCTPUPYHUTE COOTBETCTBYIOIIUMU
CXeMaMH.

KonTponbHble 3aganus:

1. Harmummre snekrponHbie Gpopmyiiel atomoB pyouaust (Ne37), ioga (Ne53), mupkronus (Ne40),
cepebpa  (Ned7), xpoma (Ne24), mantana (Ne57), camapus (Ne62). OObsicHHUTE
MOCJICIOBATEILHOCTh  3allOJTHEHUSI HJHEPreTUYECKUX YPOBHEM H TOAYypOBHEW B aTroMax,
UCIIOJIb3YSl OCHOBHBIE MIPUHIIMIIBI U IPaBUJIA.

2. OnpenenuTe 3HaYECHUE KBAHTOBBIX YHCEN I JIEKTpOoHa Ha 3d-TI0TypOBHE:

TLTITITT

3. Hanmmure snmexTpoHHEIe GOpMYITHI caeayromumx nonos: Al*3; P2, Mn*2; S*4: CI*®; 02,

4. YKaxxuTe 4nciIo BaKaHTHBIX aTOMHBIX opOuTanei B atomax: Mn, Mg, Cl, S, Al.

5. YKaxkuTe 4yncio HecrmapeHHbIX 3JekTpoHoB B aTomax: N, F, Cu, Cr, O.

6. CoctaBbTe CXeMbl, OOBSCHSIONIME O0Opa30BaHUE XUMHUYECKHX CBs3e B MOIEKYyIax
XJIOPOBOJIOPOJIA, CEPOBOJOPOA, BOJBI, OKCHUIA AIIOMUHUS, THAPOKCHIA KaJIbIUS, KUCIOpOa.
Onpenenure TUN XUMUYECKOU CBSI3U.

7. CocraBbT€ CXEeMbl THOpUIN3ALMHU, OTPAXKAIOIIME IPOLECCH OO0Pa30BaHMS CIEAYIOIINX
MOJIEKYJT: XJIOPH Maruusi, TUApU 0opa, XJIOpUI yriaepoaa, aMMHUaK.
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IIpakTHYeckoe 3aHsATHE

«XuMHYeCKHe peaKkIum)

Pemenue 3ama4y v ynpa)KHEHUH Ha CKOPOCTh XMMHUYECKUX peakiuii. OOpaTUMOCTh XUMHUYECKHUX
peaKuuii U XUMHUYECKOE PABHOBECHUE

Y4yeOHasi mesb: yriayOuTh M 00OOHIUTH TEOPETHYECKUE 3HAHUS OOYYArONIUXCS O CKOPOCTH
XUMHUYECKON pEeaKIliu, 3aKperuTh 3HaHHE (HOPMYJT BBIPAKEHHUS CKOPOCTU PEAKIIMH, HAy4IUThCS
BBITIOJIHSITh PACcUeThl, HKCHOJB3YysSd JaHHble G(opmyibl. HayduTbcs BBIBOJWUTH KOHCTAHTY
XUMHUYECKOT'O0 PAaBHOBECHSI.

OO0yuyaromuiics 10/KeH 3HaTh:

- IOHATHE CKOPOCTHU PEAKIUU;

- (hakTOPBI, BAUSAIOMINE HA CKOPOCTh XUMHYECKOU PEAKIIHH;

- IOHATHE PABHOBECUSI XUMUUYECKOU PEAKIIMK U YCIOBHS CMEIICHHS JJAHHOTO PAaBHOBECHS.
OO0yuaromuiics 10/1:KeH yMeTh:

- BBITIOJHSATH PACU€ThI MO OLEHKE CKOPOCTU XMMHUYECKOUN peaKIuu;

- BBIBOJAUTH KOHCTAHTY XMMHUYECKOTO PAaBHOBECHS.

3agauM NpaKTUYECKOro 3aHATHS:

I. 3akpenuTh TEOPETUYECKHWE 3HAHUSA O XUMHUUYECKHUX PEAKIUSIX U CKOPOCTH XHUMHYECKHUX
peaKIusx.

2. 3akpenuTh 3HaHHUSA 00 OOPATUMOCTH XHMHYECKOW pEaKIMW W TOHATHH XUMHUYECKOTO
paBHOBeECHS.

3. OTBeTUTH Ha BOIPOCHI JIJIs 3aKPEIUICHUSI TEOPETUYECKOTO MaTepuaia.

4. BBINOJIHUTD MPAKTUYECKHUE 3aa4H.

5. OTBETUTH HA BOIPOCHI JIJIsI KOHTPOJIA.

O0ecne4eHHOCTD 3aHATHA:

1. YueOHOo-MeToAnYecKas JTUTeparypa:

2. Terpagp g NpakTUYECKUX U KOHTPOJBHBIX PaOOT.
3. Kambkymsrop.
4.  Pyuxa.

Kparkue TeopeTHyeckne W y4eOHO-METOAMYECKHE MATEPHAJIBI MO0 TeMe MPAKTHYeCKOTo
3aHATHSA

W3BecTHO, YTO OHM XMMUYECKUE PEAKIIUU MPOTEKAIOT 3a JIOJIM CEKYHIbI, IPYyTHUEe — 32 MUHYTHI,
4yacel, CyTKH. Hampumep, TpW CIIMBaHWM PACTBOPOB XJIOpHIA Oapuss WM CEPHOH KHCIIOTHI
MT'HOBEHHO 00pasyeTcsi Oemblii 0caiok cyibgara Oapus:

BaCl2 + H2SOs — BaSO4l + 2HC1

HaobopoT, peakuus pxaBiaeHus xene3a (KOppo3us) UAET TaK MEJICHHO, YTO TPOCIIEAUTH 3a €€
pe3ylbTaTaMd MOKHO JIMIIb 1O HWCTEYCHHUH IJIUTENHFHOTO BpeMeHH. UTOOBI XapaKTepu30BaTh
OBICTPOTY TEYCHUS XUMHUYCCKOW PEAKIMH, TOJIB3YIOTCS IOHSATHEM CKOPOCTh XHMHYECKOWH
peaknuu, KOTOPyro 0003HaYar0T OYKBOH L.

CkopocTh XuMUYecKoil peakiuu (V) onpeaeisieTcss K3MeHeHHEM KOHIEHTPALUH OHOTO U3
pearnpyoimmux BemecTB WM OHOT0 U3 MPOJAYKTOB PeaKIiu B eIMHUILY BPeMeHH:

1)
rae C1 u C2 —MOJIIpHBIE KOHIIEHTPAIMM pearupyromux (Win 00pa3yromuxcs) BEIIECTB B
MOMEHT BpeMeHHU t1 U t2 COOTBETCTBEHHO.
KonunuectBo BemiectBa B enuMHHIE O0beMa Ha3bIBAIOT MOJISIPHOM KOHIEHTpaluei; oHa
u3MepsieTcss B MOJSAX Ha JuTp (Monb/m). Tak kKak Bpemsi U3MepsieTcsl B CeKyHIaxX (MHUHYTaXx,
yacax), TO MO’KHO BBIBECTH M €IMHUIBI U3MEPEHUSI CKOPOCTH XUMHUYECKOM peakuuu: 1 Mounb/ (J1-
¢); 1 xmoms/(M>-MUH) 1 T.1I.
@DakTOphl, ONPEEAIONINE CKOPOCTh XUMUYECKON peaKIuu:
1. [Ipupoaa pearnpyrommx BemecTs.
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2. KoHuenTpauusi pearvpyromux BelleCTB. YBEIMYECHUE  KOHIUEHTpPAIIMM  BEIECTB
00yCIIOBIMBAET POCT CKOPOCTH PEAKIIUU.

3. Temmneparypa. I3BecTHO, 4YTO MNpH HArpeBaHUM CKOPOCTh XHUMHUYECKOW peakiuu
yBenmmuuBaetcs. B konne XIX B. romnanackuii xumuk . Baat-I'ohd chopmynmmuposan npasuiio:
IIpu yBesimueHuH TeMieparypbl Ha Kaxkabie 10 rpagycoB CKOPOCTh XMMHUYECKON peakunu
yBeJiMuMBaercs B 2 — 4 pa3a:

 (2)
/1€ L2 — CKOPOCTh PEAKLIMK IIPU KOHEYHOM TeMIepaType tz;
L1 — CKOPOCTh peakliuy P Ha4alIbHOI TeMIieparype ti.
Benuuuny y Ha3bpIBalOT TeMnepaTypHbIM Ko3(puunenTom peakuuu. Ero ¢pusnueckuii cMbIC
3aKJIF0YAETCs B TOM, YTO OH IIOKa3bIBAET, BO CKOJBKO pa3 BO3PACTAET CKOPOCTh PEaKLMU MpU
yYBEJIMYEHUU TeMmmepaTypbl Ha Kaxable 10 rpagycoB. VMeHHO 3HauyeHHE TeMIIepaTypHOIO
Ko duumenTa 11 OONBIIMHCTBA PEaKuil cocTaBisieT ot 2 10 4.
4. TloBepXHOCTh CONPHKOCHOBEHHMs pearupyrommux BemecTB. CKOPOCTh T'e€TEPOreHHBIX
PEaKIyii, T. €. peaKkiuii, MPOTEKAIINX Ha TpaHMLe pa3zaena (a3, 3aBUCHT MPHU MPOYUX PABHBIX
YCIIOBUSIX OT CBOWMCTB MOBEPXHOCTHU BellecTB. Hampumep, pacTepThiii B MOPOIIOK Mell ObIcTpee
pacTBOpSIETCS B COJISTHOM KHUCJIOTE, YEM PaBHBIN 10 Macce KyCOUYeK Mea.
5. Ucnosib30BaHMEe KATAJIU3ATOPOB.
Bonpocsl 111 3aKkpenJieHlsl TEOPeTHYeCKOr0 MaTeprasia K NPaKTHYeCKOMY 3aHATHIO
1 UYto Ha3bIBa€TCA CKOPOCTHIO XMMHUECKOM peakuuu’?
2 Kakue ¢akTops! BIHUAIOT HA CKOPOCTH PEAKIINN?
3.  Kak 3aBUCHT CKOPOCTh XUMUYECKOW PEAKIINH OT KOHIIEHTpAIu?
4 KakoBa posp kaTanuzaTopa B XMUMUYECKON peakuu?
5.  Kak Ha3piBaetcs peakiusi, mpoTeKaromias B MpUCyTCTBUU KaTaiau3aTopa?
3agaHus 119 NPAKTHYECKOT0 3aHATHSA:
1.  Pemuts mpenioXeHHbIC 3aJa4H.
2.  IlpaBmibHO OPOPMHTH UX B TETPAIh ISl MPAKTHUECKUX U KOHTPOJIBHBIX padoT.
3. OTBeTUTH Ha BOIPOCHI JIIsl KOHTPOJIS.
4.  OTuHTaTHCS O BBHIOJTHEHHOW pabOoTe MpernoaaBaTeio.
3aganue 1

Bapuanr 1 Bapuanr 2

Temnepatypusiii  kodpduiment peakuuu| [Ipu 30 rpagycax peakuus mporekaer 3a 3 MUH 45
paBeH 3. Bo ckoiabko pa3 yBenuuuTcs/c. 3a Kakoe BpeMs OyAeT MpOTeKaThb 3Ta PeaKius
CKOPOCTb  pE€aKkIMu TpH  YBEJIWYEHUH NP MOBBIILIEHUH Temmeparypsl 10 50 rpaaycos,
temriepatypsl Ha 30 TpagycoB. €CJIM TeMINepaTypHbId KoduimeHt paseH 37

Oo0pa3zen pemenns 3aganus Ne 1 (Bapuant 1)

TemneparypHblii k03¢ (uueHT peakuuu paBeH 4. Bo CKoJIbKO pa3 yBENIUYHUTCS CKOPOCTb
peakuuu Opy yBeJIUYeHUH TeMiieparypbl Ha 40 rpaaycos.

AJITOPUTM pelieHHs

HMano: y = 4, AT =40°

Haiitu: vr2/uvt — ?

Pemenue

CornacHo MaTeMaTHUeCKOMY BbIpakeHUIo npasuia Bant-I'opda (8) B Hamem mpumepe AT =
40°C, noacTaBuB JAaHHBIE 33/1a4 B ypaBHEHHE (8), TOTyUnM:

vr2/ur =4 40710 = = 4= 256,

T. €. CKOPOCTb PEaKLUH BO3pacTeT B 256 pas.

OTBeT: CKOPOCTh pEaKIMU BO3pacTeT B 256 pas.

Oo0pasen pemenus 3aganus Ne 1 (Bapuanr 2)
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ITpu 20 rpagycax peakuus npoTekaeT 3a 5 muH 40 c. 3a kakoe BpeMsi OyJeT MpOTeKaTh dTa
peaxIusi Py MOBBIIEHUN TeMIiepaTypsl 10 40 TpagycoB, ecliu TeMIepaTypHbIi koddduimueHt
paBeH 47

AJITOPUTM penieHus

Hano:

y=4

Ty =20°

T, = 40°

ti=5mMun 40 c

Haiitu: to — ?

Pemenue

CormacHo MaTeMaTH4eCKOMY BbIpakeHUIo mnpaBwia Bant-I'odda (8) paccumtaem Bo CKOJIBKO
pa3 BO3pacTET CKOPOCTh PEaKIMU B CIydae MOBbIIEHU TemnepaTypsl oT 20° 1 40°:

vr2/ur =4 20110 = 42 =16

Htak, ckopocTh peakiuu Bo3pacteT B 16 pas.

CKOpOCTh XHMHYECKOH peakiuu (L) onpenenseTcs HW3MEHEHHEM KOHIIEHTPAIlMd OJHOTO W3
pearupyroIKX BEIIESCTB WM OJHOTO U3 MPOJAYKTOB PEaKIMU B eIUHUITY BpeMeHu (popmyna 7).
CKOpoOCTb peakIui HaXOIUTCSl B 0OPaTHOM 3aBUCUMOCTH OT BPEMEHU PEaKIIHH.

TakuMm 00pa3zoM, IpH MOBBILICHUH TeMIepaTypsl A0 40° cKOpoCTh peakiuu Bo3pacteT B 16 pas,
CJIEIOBATENILHO, BPEMs PEAKIIMU COKPATUTHCA B 16 pas.

t1=5wmun 40 cunu 5 - 60 + 40 =340 c.

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

OTtBer: 12=21,25 c.

3ananue 2

BapuanTt 1 Bapuanrt 2

TemmepaTypHblii KOOPPUIIUCHT peakiuu paBeH Ha  CKONBKO TpaaycoB  HAAO  IOBBICHTH
2. Ha CKOJBKO TIpagycoB HYXHO YBEITHYMTHTEMIIEPATypy, UYTOOBI CKOPOCTh  pPEaKIHH
TEMIIEPATypy PpEaKIHH, YTOOBI €€ CKOPOCTH{BO3pOCIa B 27 pas. TemneparypHbIi
yBEIUYWIACH B 8 pa3? kod(durmeHT papeH 3.

OO0pa3sen pemiennst 3aganus Ne 2
TemnepatypHbiii ko3gunueHtT peakimu paBeH 4. Ha CKOIbKO TpagycoB HYKHO YBEJIMYUTH
TEMIEPATypPy pPeakiuu, YTOObI €€ CKOPOCTh yBeNIU4ymiIach B 16 pas?

AJITOPUTM pelieHHs

Jano:

y=4

vr/ur =16

Haiitu: AT - ?

Pemenue

CorinacHo MaTeMaTH4eCKOMY BblpakeHuio mnpaBuwia Baut-I'odpda (8) B Hamem npumepe
vr2/uTi = 16, OACTABUB TaHHBIC 33]]a4K B ypaBHEHHE (8), MOTyIUM:
16 =4 AT/10

Torma: AT/ 10=2

AT =20°

WTak, Hy)KHO YBEJIMYUTh TEMIIEPATYpy peakuuu Ha 20°.

OTBeT: HYy)KHO YBEIMYUTh TEMIIEPATypy peakunu Ha 20°.

3amanmue 3

BriBecTH KOHCTaHTY paBHOBECHS 1JIsi JAHHOM peaKIuu:

Bapuanr 1 Bapuanr 2
2S02 + 02 =2S03 2NO + 02 = 2No>
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Oo0pasen pemenus 3aganus Ne 3

BrIBeCTH KOHCTaHTY paBHOBECHS Il JAHHOM pEaKIuil:
Ho+J2 2 2HJ

AJITOPUTM pelieHust

BrlpaskeHne KOHCTaHTbI paBHOBECHS JUJIsl PEAKLIUHU:
aA+DbB acC+dD

Jlis peakiuu: Hp + Jo 2 2HJ

Bomnpocs! 111 KOHTPOJIsE

1.  JlaiiTe NOHATHE XUMUYECKOTO PAaBHOBECHSI.

2. HasoBute ycioBus CMELICHUS pPaBHOBECHS XUMHUYECKOI peakIny.

3. Codopmynupyere 3aKOH CMEIICHHsS PaBHOBECHsS] XMUMHYECKOW peakuuu (mpuniun Jle-
[Tarense).
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IIpakTnyeckas padbora
Tema: OnpezenieHre KOHIIEHTPALIUA PACTBOPOB.
Leab padorbl: PopMupoBaHrUEe YMEHHI U HABBIKOB IPOBEIACHHS HEOOXOAMMBIX PACUETOB IS
OINpE/ENICHUsI PAa3IMUHBIX BUIOB KOHLEHTPALIMM, MAcChl PACTBOPEHHOI'O BEILIECTBA M MAacChbl
pacTBopa.
1. TeopeTuueckoe 000CHOBaHHE
PacTBOpBI — 3T0 OJTHOPOJIHBIE CUCTEMBI, COCTOAIIME U3 PACTBOPUTEIIS, PACTBOPEHHOI'O BEILIECTBA
Y TIPOJIyKTOB UX B3aUMOJICHCTBUS.
mp-pa: mp.B. + mp‘ﬂﬂ
st onipeiesieHusi COOTHOIICHUSI MEXK]Iy Mp.B. U Mp-pa BBEIU MOHATHUE KOHLIEHTPAIHSI.
Konnentpanus 6bIBaeT CleAYIOMUX BUI0B: M
1.1 MaccoBast 10J11 paCTBOPCHHOI'O BemeCcTBa ()
mp.g.
o = MP— P2 *100%
7€ mp.B - Macca paCTBOPEHHOI'O BELIECTBA,I
mp-pa — Macca pacTBopa,r
1.2 Monsipuas koHueHrpanus (Cm)
Ona nokasbIBaeT, CKOJILKO MOJIEH pacTBOPEHHOTO BEIIECTBA COJIEPKUTCS B 1 TUTpe pacTBOpA.

Cum =

IJie m — Macca pacTBOPEHHOTO BEIECTBA, T

M — mozsipHast Macca, I/MOJb

V - o0beM pacTBOpa, Ml

1000 — nepeBogHON KOIPDUITUSHT

1.3 HopmanbHas konuentpanus (CH)

[Toka3bIBaeT, CKOJIBKO r-DKBUBAJIEHTAa PACTBOPEHHOTO BEILIECTBA COJIEPKUTCA B | 11 pacTBOpa.
m# 1000

Cu= O3*V

TaAc m — Macca paCTBOPECHHOI'O BEIICCTBA, T

- SKBUBAJICHTHAsI Macca PaCTBOPCHHOTO BEIIECTBA,
V — 00beM pacTBOpa, MiI
1000 — nepeBoaHON KOAIPDUITUSHT

D KHUCIOTHI =
DOCHOBaHUA=

Ocomn =
2. [Ipumeps penieHus 3aaaq
3amaua 1.
CKONbKO TPaMMOB XJIOpHAa Kalusi TpeOyeTcs JUis MPUTOTOBIEHUs pacTBopa maccoit 600 T ¢
maccoBoi goieit 20% KCI?
Pemenue.
mp.s. tmp—pa 20 %600

o= MP—Pa *100%; mp.s.= 100 100 =120r

3agaua 2.

B 500 r Boxmer pactBopmim 20r cynedarta kamus. Onpexnenutre maccoByio aono K2SOs B
pacTBope.

Pemenne.
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Brruncisiem Maccy pactBopa cyabdara Kausl.
mp-pa = mp-pa + mp-p-na = 20r +500r = 520r

;_mp. 6. 20¢
o MP—Pa *100% = 2202 *100% =4 %
3amgaua 3.

K 200mi 40% pactBopa NaOH (11.1,44r/mi) mpumim 150r Boael. Onipenennure MacCoBYIO JTOTIO

COJIM B TIOJTlyYEHHOM PacTBOpE.

Pemenue.

1. Onpenensiem maccy 200M1 KICXOIHOTO pacTBOpa

m = V*p =200mx * 1,44r/mn =288t

2 Haxonum maccy NaOH, conepxatyrocst B 40% pactBope.
imp—pa_40%288

mp.B.= 100 1000 =115r

3. Haxoaum Maccy pacTtBopa nocie 100aBIeHHs BOJIbI.

mp-pa®=288r+15r=438r

4. Onpenensiem maccoByto o0 NaOH B moixyyeHHOM pacTBope.

mp.s. 115
o = MP—DPa *100% = 438 *100%= 26,3%
3amaya 4

K 15% pactBopy HNOszmaccoit 200r mpuwmnu 300r 10% pacTtBopa 3TOM K€ KHCIOTHI.
Onpenenure MacCOBYIO JIOJIFO 3TOW KUCIIOTHI B IOJIy4YEHHOM PacTBOPE.
Pewenue.
1. Haxoaum o01ryro Maccy pacTBopa.
mp-pa= mp-pal+mp-pa?=200r+300r=500r
2. Haxoaum mp.B. 11t KaXI0T0 pacTBOpa
dmp—pa 20010

mp.sl.= 100 = 100 =3qr
dmp—pa 30010
mp.B%.= 100 = 100 —30r

3.Haxonum o0111yto Maccy pacTBOPEHHOT'O BEIIECTBA.
mp.B.= mp.B..+mp.B.2=30r+30r=60r
4. OnpenensieM MaccoBYIO JOJIO

mp.e. 60
o = MP—Ppa *100% = 200 *100%= 12%
3amgada 5

CKoJIBbKO TpaMMOB HUTpaTa HaTpus notpedyercs ans npurotosienus 200mn 0,2M pactBopa?

Pemenne.
0,2«85%200

CMm= =, m= = 1000 =3,4r
3agaua 6
Onpenenure MOJISIPHOCTh U HOPMAJIBHOCTh CEPHON KUCIIOTHI B 450 Mu1 KoTopo# conepkutcs 10r
H2SO4.
Pewienue.
MoutsipHast KOHIIEHTpaLys

m=1000 _ 10+ 1000
Cu= M=V ~ 98%450 =0,02M
M(H2S04)=1*%2+32+16*4=98r/m011b
HopmanibHas KoHIEHTpaus
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m=1000 10+ 1000

Cau= 2%V = 49%450 =0,5H
M8

D(H2S04)= 2 = 2 =49r-3kB/mMoib
3. Bonnpochl /151 CAMOKOHTPOJIs
1.YTo Takoe pacTBOp M U3 KAKMX KOMIIOHEHTOB OH COCTOMUT?
2.Kak onpenenuTb Maccy pacTBoOpa , 3Hast €ro IIOTHOCTh U 00beM ?
3.Kakue cymiecTBy0T criocoObl BEIpa)KEHUSI KOHLIEHTPALUK pacTBopa?
4.Kak ompenenuTtb MaccoBYIO JIOJII0 PAaCTBOPEHHOIO BEIECTBA M B KAKUX €JUHMUIIAX OHA
BbIpaxkaeTcsi?
5.Kaxkoit pacTBOp Ha3bIBa€TCsI MOJIIPHBIM ?
6.Kak BBIUMCIINTh SKBUBAJICHTHYIO MAaCCy KUCIOTBI ,0CHOBAHUS U COIH ?
4. BapuanTbl 3a1aHMil K IPAaKTH4YeCKOi padoTe.

Bapuanr 1.
1.CxonbKO TpaMMOB XJIOpUJa HATpusi TpeOyeTcs IUisi MPUTOTOBIEHUs pacTBopa maccoi 300r ¢
maccoBoii gonerr NaCl 10% ?
2.CkoapKO rpaMMOB KapOoHarta kanus coaepkutcs B 0,2M pactBope oobeMom 250min?
3. Onpenenute MOJSIPHOCT M HOPMAaJIBHOCTH (ochopHON KucaoTh, B 360 MI KOTOpO#
coaepxurcs 9,8r ?
4. Ckonpko MuwumHTpoB pactBopa H>SOs (tur.l,2r/mir) ¢ ©1=30% HamO B3SITH, YTOJOBI
npuroToBUTh pacTBop (1ur. 1,04r/mi) o6vemom 500 mut ¢ 02=10% ?
5. Kakoit 06beM raza obpasyercsa npu Bzaumopeiicteuu 250r 30% pactBopa cepHON KUCIOTHI C
IIUHKOM ?

Bapuant 2
1.Cxonbko rpaMMoB XxJiopuaa Oapus TpeOyeTrcs s MPUTOTOBJIEHUs pacTBopa maccoil 500r c
maccoBoii goneir BaClz 10% ?
2. CkonbKo TpaMMOB kapOoHarta HaTpus coaepxkurcs B 0,5M pactBope o0bemom 250mi?
3. . Omnpenenute MOJISIPHOCTh W HOPMAJIBHOCTH COJITHOW KHCJIOTHI, B 260 M KOTOpOit
conepxutcs 19,8t ?
4. . Cxonpko MuummiutTpoB pactBopa HoCOs (mon.1,2r/mi) ¢ @w1=60% Hamo B3ATb, YTOJIOBI
NpUTOTOBHTH pacTBop (Tut. 1,04r/Mi1) 06bemMom 800 mut ¢ 02=10% ?
5. . Kaxoii 06bem raza o6pasyercs npu Bzaumozerctsuu S500r 70% pactBopa cepHON KUCIOTHI €
MarHuem ?

Bapuant 3
1.Onpenenute MOJIIPHYIO MU HOPMAJIbHYIO KOHIIEHTPALUMIO pacTBOpa , B 3-X JIUTPax KOTOPOIO
conepxurcs 40r KNO3s ?
2. B 160r Bogs! pacteopuin 40r conu.KakoBa MaccoBast 101 COJIM B JaHHOM pacTBope ?
3. Onpenenure HOPMaJIbHYI KOHLIEHTPALMIO THAPOKCUAA HATpUs , B 2-X JIUTPax KOTOPOTO
conepsxurcs 20r NaOH ?
4. K pactBopy cossiHo#l kuciaoTel Maccoit 400r ¢ maccoBoii nonei 10% no0GaBuiam pacTBop ATOM
e KucinoTsl Maccor 600t ¢ maccoBoit noneit HCI 20%. Onpenenute
MacCOBYIO JIOJIFO COJITHOM KUCIJIOTHI B ITOJTyY€HHOM PacTBOPE.
5. Kaxkoii 00bem raza obpasyercs npu B3aumozerictsuu 40mn 2M pactopa HCl ¢ xenezom ?

Bapuanrt — 4

1. B 100r Bogsr pactBopmwim 150r caxapa. Berumciaure maccoByro gomto (B % ) caxapa B
pacTtBope.
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2.Heo6xomumo mnpuroroButh 2 1 0,1M BomHoro pactBopa CuSOs.Kakas macca MemHOTO
KyInopoca Jyist 5TOT0 MoTpedyeTcs.

3. Omnpenenure MOJSPHYIO KOHIEHTPALMIO PACcTBOPA, B4-X JUTpPax KOTOPOTO COACPKHUTCS S4r
Na2COs.

4. K 20% pactBopy HBr maccoit 200r npununu 800r 35% pacTBOopa 3TOM K€ KHCIIOTHI.
Onpenenure MacCOBYIO JIOJIIO KMCIOTHI B IAHHOM PacTBOPE.

5. Beiuucnure kakoi o0beM Boaopoaa (H.y.) Beiaensercs npu B3aumozeiictsuu 300 mu 10%
cosstHOM KucnoThl (1. 1,04 r/mit) ¢ Mmarauem.

Bapuant -5
1. TpeOyercs npuroToBUTh pacTtBOp Maccod 320r ¢ MaccoBOM JoJiel XJopuja Kaaus
3%.PaccuuTaiite maccy KCl m maccy Boapl , KOTOpble HEOOXOAWMBI JJsI MPHUTOTOBIICHUS
pacTBopa.
2. Onpenenute HOPMAJIbHYIO KOHLUEHTPALMIO pacTBopa , B 1 nuTpe kortoporo conepxkutrcs S0r
CuSOs.
3. Onpenenure MOJISPHYIO KOHLIEHTPALMIO pacTBOpa , MOJIYYEHHOTO IIPU PAaCTBOPEHUH HUTpaTa
HaTpusi Maccoil 12r B Boge maccoi 400r,eciu MIOTHOCTh MOJIYYEHHOrO pacTtBopa paBHa 1,12
/ML
4. K 50% pactBopy KCl maccoii 200r npunumu 800r 10% pactBopa 310 *e conu. Onpenenure
MacCOBYIO JIOJIIO COJIM B JAHHOM PacTBOPE.
5. Bpluncnure kakoil o0beMm Bonbl moTpedyercs mia paszbaBieHus 200min 96% >THIOBOTO
criupra (1.0,81r/mi1), uToOBI TOTy4nTh 10% pacTrop.

Bapuant — 6
1.Hutpar xamus maccoii 30 T pacTtBopwid B Boje o0bemMoM 200 MiI, INIOTHOCTh BOABI 1T/MII .
Paccuuraiite MaccoByro coJId B pacTBOpE.
2. Heooxogumo mpuroroButh 2 a1 0,IM BomHoro pactBopa CuSOs.Kakas macca MemHOTo
KyInopoca Jyist 3TOro noTpedyercs.
3. Onpenenure MOJSIPHYIO KOHIICHTPAIUIO PAacTBOpa, B4-X JHUTpax KOTOpPOro comepxkutcs 60r
FeCls
4. . Ckonpko MummuiauTpoB pactBopa H>SOsz (mn.1,2r/mm) ¢ ©1=70% Hamo B3STh, YTOJOBI
OpUroToBUTH pacTBop (1u1.1,04r/mi) o6vemom 800 mit ¢ 02=20% ?
5. . Beruucnaute kakoit o0beM Bogopoza (H.y.) Bbyaensercs npu Bzaumojeicteun 100 v 40%
consiHOM KUCnoThI (1. 1,04 1/Mi1) ¢ MarHueM.
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IIpakTnyeckas padbora
I'maposus coueit

OO6opynoBaHue:
1. st XapakTepuCTUKH CPEJbl BOJHOTO PacTBOpa MCIHOJIB3YIOT BOJOPOAHBINA MOKA3aTe/b

pH.
(mat. pondus Hydrogenii - «Bec Boopoaa»); MPOU3HOCUTCS «I13-a1ll.

pH = — g [H'|
1. OmnpiT 1. Onpenesenue pH cpeasb! st pacTBOpPOB
Onpexnenute pH pacTBOpOB U 3aM0JHUTE TAOIHILY.
No | ®opmyna | 3nauenue | Kakum Hamuune | I'mpponus | YpaBHeHHE peakuuu
coJu pH OCHOBaHUEM ¥ TUIIpOJIK3a | IO
KakoMl KHUCIIOTOH KaTHOHY
o0Opa3oBaHa coib W
AHUOHY

1. | H0O
1. | H2SOq4
1. | NaOH
1. | NaCl
1. | NaxCO3
1. | AlCI3
1. | ZnSO4
1. | NaxSOs3

Tuaposn3 xapakTepeH Jjuis ciaenviommx karuonos: NHs™ 1 Zn?t: Cu?t: Fe?": Fe*: Cr3*:
AP* (conm MarHus rupoTH3yIOTCS HE3HAYUTENBHO, CONH cepedpa He TUPOITH3YIOTCS)

T'uaposn3 xapakrepeH uis ciaenyionmx anmonoB:CH3COO “; S : F; SO3%: SiOs%; COs%:
PO*

1. YpaBHeHHus peaKuil rIpoJan3a coJeii

B3anmojaeiicTBue coJiei ¢ BOAOH HA3bIBAOT HOHHBIM T'HJAPOJIU30M.
a) O0paTumMblii THAPOJIN3

NH4CI + H20

ZnCl, + H20

0) HeoOpaTumblii rugposin3

AlS3 + H20

B) CoBMeCTHBII rHApPOJIN3

NazS + AlBrs + H20

NaxSO3 + Crz(S04)3 + H20

1. OnbiT 2. COBMECTHBIH T'HIPOJIN3
[TomectuTe B mpoOupKy 2 MJI pacTBOpa XJOpHIa aTIOMHHHS, 3aTeéM J00aBIISTUTE MO KarisiM
pacTtBop KapOoHaTa HATpUs. 3aMHUIINTE HAOTIOACHHS, COCTABbTE YPaBHEHUE PEAKIIHH.

3ananus
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1. Jlns BemiecTB, NMPHUBEACHHBIX B IEPEYHE, ONPEHCIUTE XapaKTep Cpenbl MX BOIHBIX
pPacTBOPOB, UMEIOIINX OJMHAKOBYIO KOHIICHTPALIUIO (MOJIB/T).

1) benon

2) XJIOPYKCYCHasl KHCJIOTa

3) THIPOKCH] KaJTHsI

4) ¢propun HaTpHs

[ I I I 3anuimuTe HOMEpa BENIECTB B_IOPS/IKe YObIBaHUs 3HaveHus pH ux
'BOJIHBIX PaCTBOPOB.

1. Jlns BelecTB, NpUBEAEHHBIX B IEPEUHE, ONPEACTUTE XapaKTep CPeIbl UX BOJHBIX
pacTBOPOB, UMEIOIIUX OJIMHAKOBYIO KOHIIEHTPAIUIO (MOJIB/T).

1) nepokcu Boiopoaa

2) HUTpPAT ATIOMUHUS

3) rugpoKCUl HATPUs

4) hopmuar Kamus

HER

3anummTe HOMepa BEeIIECTB B MOPS/IKe BO3pacTaHus 3Ha4eHUs: pH UX BOIHBIX
pPacTBOPOB.

3. Jlnst BetecTB, MPUBEAEHHBIX B IIEPEYHE, ONPESIIUTE XapaKTep CPEIbl HX BOIHBIX
PacTBOPOB, UMEIOIIMX OJAWHAKOBYIO KOHIIEHTPAIIHIO (MOJIB/I).

1) xmopaTt xanus

2) a30THast KUCIIOTa

3) cynbbun HaTpus

4) cepHast KUCIOTa

3anummTe HOMepa BEIIECTB B MOPS/IKe BO3pacTaHus 3HadeHUs: pH uX BOTHBIX

pacTBOpPOB.
1. s BeniecTs, NpUBEAEHHBIX B IIEPEYHE, ONPEAEIUTE XapaKTeP Cpeabl NX BOJHBIX
pPacTBOPOB, UMEIOIINX OIMHAKOBYIO KOHIIEHTPALIUIO (MOJIB/T).

1) atteron

2) yKCyCHasl KUCIIOTa
3) TUAPOKCHUT HATPUS
4) xapOoHat Kanus

[ I I I 3anuumuTe HOMEpa BENIECTB B_IOPsIIKe YObIBaHUs 3HaveHus pH ux
‘BOJIHBIX PacTBOPOB.

1. st BeniecTB, MpUBEASHHBIX B TIEPEUHE, ONIPEICTUTE XapaKTep CPEAbl UX BOIHBIX
pPacTBOPOB, UMEIOLTUX OJMHAKOBYIO KOHIIEHTPAIUIO (MOJIB/I).

1) TUIIOXJIOPUT KaJIus

2) onua aMMOHUS

3) Hoaua e3us

4) 1010BOIOPOT

I I I 3anuumuTe HOMEpa BENIECTB B_IOPsIIKe YObIBaHus 3HaveHus pH ux
‘BOJIHBIX PacTBOPOB.
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IIpakTnyeckasi padbora
Pemenne 3xcnepuMeHTAIBHBIX 32124 N0 TeMe «MeTa/uIbl H HeMeTALIbD).
Leab paGoThl: C MOMOIIBIO BBIJAHHBIX PEAKTHBOB PEHIMTh SKCIEPHUMEHTAIbHBIC 3aJaud, Ha
IPAKTUKE 3aKpeluTh 3HAHMS O KAuyeCTBEHHBIX pEakUusAX Ha KaTUOHBlI U aHUOHBI,
COBEpIICHCTBOBATh YMEHUS COCTaBISATh YPaBHEHHS XUMHYECKHX pEaKIU B MOJCKYJISIPHOM U
MOHHOM BUJE.
OO0opynoBaHme: MTATUB C TPOOUPKAMH, CIIUPTOBKA, CTAJIbHASI IPOBOJIOKA.
PeakTuBbI: KpucTammueckuil Hutpar Oapus, cynabdpar meau(ll), xmopun xampnus, kapOoHAT
MarHus; pactBopbl cyib(dara xene3a(ll), rumpoxcunma HaTpus, HUTpaTta Oapus, cyiabdara
meau(Il), consHoil u cepHoil kucioT, xiaopuaa xeneza(lll); Merannmnyeckuil HUHK U HKENe30;
BOJIA.

Xox pa6oTsl.
| IloBTOpPUTE MpaBHJIa TeXHUKH 0€30MACHOCTH NMPH NMPOBeAeHUH NMPAKTHYECKUX PadoT;
PadoT €O CTEKJISIHHOM MOCY/A0i1; KHCJI0TAMHM M HarpeBaTeJIbHbIMH NIpUdOpaMu.

|1 BoinoJiHUTE cJIeqyIoN[He ONBIThI:
1. OnpenesieHue BHIIAHHBIX BENIECTB.

B Tpex nmpoHyMepoBaHHBIX MPOOUpPKaX JaHBI TBEpble BEIIECTBA: a) HUTpAT Oapusd, 6) cynbdar
memu(ll), B) xmopun kanpuus. Onpeenure, B KaKoi MpoOUpPKe HAXOIUTCS KaXaasi U3 COJICH, 1Mo
OKpacke miaMeHu. /[ 3TOro pacTBOPUTE BBbIJAHHBIE BEIIECTBA B BOJE. 3aTEM, XOPOIIO
MPOKAINB CTALHYIO MTPOBOJIOKY, OITyCTUTE €€ B PACTBOP COJIM M TIOMECTHUTE B TUIaMs CITUPTOBKH.
Yro Habmronaere?

2. IloaTBep:kaeHNe KA4eCTBEHHOI0 COCTaBa BelllecTBA.

Brinana mnpoOupka c pactBopoMm cyibgarta sxene3a(ll). OnbITHBIM mHyTeM MNOATBEPAMTE
Ka4eCTBEHHBIH COCTaB BblIaHHOMN conu. YTto Habmonaete?
3. ITosryyeHne onpee1eHHbIX BelleCTB.

Brinans! cnepyromue BemecTsa: a) pactBop cyibdara meau(ll), 0) kpucrammuyeckuii kapOoHaT
MarHusi, B) pacTBOp TMAPOKCHUJA HATpus, T') JKeJe30, 1) PACTBOP COJSIHON KHUCIIOTHI, €) PacTBOp
xnopupa xene3a(lll). Mcrnonb3ys 3HaHNS XUMUYECKUX CBOMCTB BEIIECTB, MOJYyYUTE:

a) okcup xxeneza(Ill);

0) OKCH/I MarHus;

B) ME/Ib;

T) XJIOPHUJT MarHus.

Yro Habmr0aeTe MpH MOJTyUYEeHUH KaXKA0TO BelecTBa?

4. OcyuiecTBUTE cXeMy MpeBpameHni

Zn — ZnCl, — Zn (OH)2 — ZnSO4

Yro Habm0jaeTe MPU OCYLIECTBICHUN CXEMbI IIPEBPALICHUN?

111 Pe3yabTarbl ONBITOB, HAa0/JI0AeHHSl, YPAaBHEHHMS BBINOJHEHHBIX peakuMii B
MOJICKYJIAPHOM U HOHHOM BHJaX 3aHECUTE B Taﬁ.m/my.

Homep n Ha3zBanmue YpaBHeHus peakuuii Haonronenns
OIIbITA

IV Iocaie npoaenanHoii padoTsl caeiaiiTe BHIBO/.
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IIpakTuyeckas padora
Tema: XuMus ¥ )KN3Hb
HccaenoBanmne NUIIeBLIX 100aBOK
Henab: onpenenuth Ha3HAYCHUE U CTEIICHb OMACHOCTH JJISi OpPraHW3Ma MUIIEBBIX T00aBOK,
BXOJISIIIMX B COCTaB yNOTPEOIIEMbIX BaMH MPOTYKTOB MUTAHUS
Xon paboThI:
1. IlpoutuTe 3TUKETKH 15 MUIIEBBIX yHnakoBOK. Bribepute He Oosbllie TpeX BHIIOB OJHOTO
THUIIA, HAIIPUMEP TPU YIAKOBKHU KPYI UM TPH IMAKETUKA CyIIa.
2. VI3 yncna MHTpeIMeHTOB, MEPEUYHCICHHBIX Ha yIaKoBKe, BeiOepute 10 106aBOK, KOTOpbIE HE
COJIEpXkKAaTCs B MHUIIE OT MPUPOJIBI.
3. 3anoyiHATE TAOIHITY

Hccnenyemblit JobGaBka (ua3Banme | Llenb no6aBku Hpyras uHpopmanus
MIPOJTYKT WJTH KOJT) 0 100aBKe

3akI04uTeIbHbIE BONPOCHI

1. . Ucnonb3yiite Tabmuiry 1 1y1s u3yueHus NUIeBbix 700aBoK. OTBEThTE HA BOMPOC: KaKue U3
00aBOK CJIETyeT BKIIFOUUTH B COCTaB JAHHOTO BUA MPOIYKTOB? OOBICHUTE - TOUEMY.

2. Bo3MOxHO 11 TpHOOPECTH TOT K€ CaMblil MUIEBOM MPOAYKT O0e3 nodaBok? Eciu na, To
rae? Ecte mu pasauna B iene? Ecnu 1a, To kKakoi nmpoayKT Goiee gopor?

3. EcTb 11 anibTepHaTHBBI 100aBKaM, MPEIOTBPAIIAIONINM [TOPYY MPOTYKTOB?

IIpakTnyeckas padora
AHa/Iu3 MOJIOKA
Heasb: onpenenuts cojepkaHue OEIKOB, )KUPOB U YIJIEBOAOB B BbIIAHHOM 00paslie LeIbHOro
MOJIOKA ¥ pacCUUTATh €r0 SHEPIreTHYECKHUI MOTEHITHAI

3aTeM Bbl CPaBHUTE CBOU PE3YJIbTAThl C OMYOJIMKOBAaHHBIMU JAHHBIMU.
AHam3 MOJIOKa TPOBOJUTCSA B J1Ba 3Tama. Ha mepBoM MCHOIB3yeTcss METOJl, OCHOBAaHHBIN Ha
MaJIoOil pacTBOPUMOCTH KHMPOB B BOJE M OT/AEICHHUU UX OT JIPYI'MX COCTABHBIX YacTeil MOJOKa.
3areM Bbl OTHENUTE OEJIOK OT OOE3KUPEHHOTO MOJIOKa  OCaXJACHHEM U (UIBTPOBAHUEM
MOJYYEHHOM CyCIIeH31H.

Ha BTOpoM »3Tane ompenensercss KOJUYECTBO BOJABI B MOJIOKE IyTEM YIApHUBAaHUS U
B3BEIIMBAaHUs ocTaTka. KomndyecTBO yriieBoJOB Haifiere Mo pa3HOCTHU, MCXOAS U3 TOrO, YTO
KpOMe HHMX B MOJIOKE €CTh BOJIa, OEIOK U KHPBHI.

[Topsimok paboTsl. JleHs EpBHIi
Yacmo 1. Dxcmpazuposanue u onpeoenenue HcupHocmu MoIoKa

1. B3BecbTe cTakaH eMKOCThI0 50 MiI. 3anuIInTe Bec.

2. Haneiite B 3TOT cTakaH 15 mi1 Mosioka. B3BecbTe cTakaH ¢ MOJIOKOM. 3aIUIINTE BEC.

3. Hcmionb3ys NMoTy4YeHHBIE TaHHBIE, HAHAUTE MAacCy UCCIIETyeMOTo MOJIOKA.

4. Tlepeneiite MoJOKO B OoJbIIyr0 HpoOUpKY M A00aBbTe B Hero 10 M1 HEMOJIAPHOTO
pactBoputens (tuma 1,1,2-tpuxiop-1,1,2-tpudropstana (TTD), mmkimo-1 rekcaHa WU
nuxiopMerana). [ImoTHo 3akpoiite mpoOUpKy MpoOKoii.

5. CunibHO B30OJNITaliTE TPOOUPKY.

6. [lonoxxaure 1 MmuH. Buano obpa3oBanue AByX kuIKUX ¢a3. [IocKonbKy KUp — HENOJspHOE
BEILIECTBO, OH CTPEMHTCS IMEPEUTH B HEMOJSPHBIM CIOW. BHUIHBI 1M B 3TOM CIIO€ KalelbKy
xupa? . JlnuaHoM (He meHee 10 cM) MUIETKON OCTOPOKHO YJAJIWTE BEPXHUU CION MOJIOKA U3
pOOUPKH U NepeHecute ero B crakad Ha 50 mul. BakHo ynanuth Genblil MOJOYHBINA CION Kak
MOKHO IIOJIHO, HE 3aTPOHYB OpraHM4eckoro cios. OKkoH4aHue 3TOM CTaJuU IPOBOAUTE OUEHBb
OCTOPOXKHO.
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Eme pa3 B3BechTe cTakaH W O0OE3XUPEHHOE MOJIOKO. 3amumure Bec. Mcmomp3ys Bce
MOJTy4YeHHBIC TaHHBIC, PACCUUTANTE MacCy 00€3)KUPEHHOTO MOJIOKA B CTaKaHe.
PaccuuraiiTe Maccy MOJIOUHBIX KHPOB B OpraHMYecKoM cioe. PaccuuraiiTe HponEHTHOE
CoJIep’KaHue )KUpa B UCXOIHOM MOJIOKE:

Macca xupa

* 100% » IIpoueHT KUPHOCTH MOJIOKA

Macca moioka
Yacms 2. Yoanenue monrounozo benka
1. B crakan ¢ 00e3KHpEeHHBIM MOJIOKOM JjJ00aBbTe 30 Kameib KOHIIEHTPUPOBAHHOW YKCYCHOM
KUCIOTEl  (Ocmopodcno! Ilapvl KoHyeHMpupo8aHHOU YKCYCHOU *10mMbl HENb3sl 8ObIXAMDb.
Credume, umobvl oma He nonana Ha Kodxcy.) B30onraliTe W OcCTaBbT€ CTOSATH HAa S5 MUH.
Ob6pasyercs ocanok. Kucnora ocaxxgaer 6e10K MOJIOKA, TPUBOASL K 00pa30BaHUIO CTYCTKA.

2. B3BecbTe 4nCTHIN KpyXOK (priibTpoBaibHOM Oymaru. 3anumute Bec. [locTaBbTe BOPOHKY C
KOPOTKMM KOHIIOM Ha KOJIbLO, 3aKpPEIUIEHHOE HaJ YUCThIM cTakaHoM Ha 150 mu. CeepHute
(GuIbTp M BCTaBbTE €I0 B BOPOHKY.

3. Bruteiite o6padoranHoe o 1. 1 (ckoaryianpoBanHO€) MoJIOKO Ha (puibTp. Haneiire B mycToit
CTakaH 2 MJ BOJbI M IIMaTeleM KaKk MOXHO OoJiee MOJHO YJalWTe MPUIMIIIEE K CTEHKaM
BemiecTBo. [lepenecure Bce yacTuubl Ha QUIBTP, MOBTOPUTE ONEPALIMI0 OUYMCTKU CTAaKaHa elle
pas.

4. ®unbrpoBanue Oyaer UATH MeuIeHHO. HanummuTe cBoe uMs Ha wmraTtuBe. Yepes HECKOJIbKO
YacoB MpernoaaBareib CHUMET (UIbTP C OEJIKOM C BOPOHKH M OCTaBUT COXHYTh Ha BO3JyXe.
QOunpTpaT TakKe OyIeT COXpaHeH Ul JaTbHEHIINX YKCIIEPUMEHTOB.

[Topsimok pabotsl. JleHs BTOpOi

Yacms 3. Onpedenenue mMoiouH020 OenKa, y2ne80008 u co0epIHCAHUs 800bl

Yuamuecs, paboTaroiiye 3a OHUM JIa0OpaTOPHBIM CTOJIOM, pazzaensitorcs Ha ! rpynmsl. [lepBas
rpynna 3ailMeTcsl OmpeiesieHHeM IpOIeHTa Oelka B MOJIOKE, BTOpas H3YUYHUT COJEp KaHUE
YTIEBOMIOB U BOJIBL. [lepsas epynna. Onpedenenue cooepocanus beika

1. B3BechTe MOYYCHHBIN BUepa CyXoi 0eIoK BMeCTe ¢ (GUIBTPOM. 3aUIIATE OOIIYI0 MacCy.

2. Paccuuraiite maccy Oenka.

3. Ompenenute NUPOIEHTHOE cojJepkaHWE Oenka B Moyioke. [l TPOBEpKH MOIHOTEHI
OcCaxJIeHHUs U (PUIBTPOBAHUS OeJIKa BBIMOIHUTE CIEAYIONIYIO ONEepaltIo.

4. Ilponymepyiite uetbipe npodupku. B mpoOupku 1 u 2 nHaneiite mo 1 ma ¢uubrpara,
MOJy4YeHHOT0 HakaHyHe. B npoGupku 3 u 4 HackbTe MO MIETIOTKE CYXOro MOJIOYHOT 0 OeKa.

5. B mpobupku 1 u 3 ocTopoxkHO, 0 CTeHKE TPOOUPKH, 100aBbTe 1O 2 MJT peakThBa Monuiia
M 3areM 1o 15 Kkamenb  KOHUEHTPUPOBAHHOM  cepHOM  KUCHIOTBL.  (Ocmopooicho!
Konyenmpuposanunas cepnas xucioma Kpaune CUIbHO pa3beoaem KOXCy, 00excoy, KHUSU U
opyeue npeomemul. He pazopuizeusatime ee! Eciu cepras Kucioma nonana Ha Koicy, npomotiime
9MOM YYACMOK KOMCU 8000NPOBOOHOU 60001.) B dem pasnuna mexnay npodbupkamu 1 u 3?
PeaktuB Monumia npyu HaTU4YMM YTJIEBOJOB M KOHILIEHTPUPOBAHHOW KHUCIIOTHI JIa€T KPacCHYIO
OKpacKy Ha JiHe mpooupku. B kakoiil mpoOupke copepxaHue yriaeBo10B Bbllie?

6. B npobupku 2 u 4 noGaBpTe mo 5 Miu OMypeToBOro peakTthBa. Ecim 1Ber pactBopa
U3MEHSETCS OT KpacHOro K KpacHOBaTO-CHHEMY, TO B MpoOupke ecTtb Oenok. Ecam npu
KOMHATHOW TemIlepaType M3MEHEHHUs OKpackd He Haliojaercs, HarpeiTe NpoOMpKU Ha
BOJISIHOM OaHe, cienaHHoN u3 ctakaHa Ha 250 mu1, B KoTopbiit HanuTo 150 mut Boabl. Bony HyXkHO
HarpeTh NOYTH JI0 KUleHUs1, 6e3 OypHOro BbIJeNeHHs My3bIpbKOB. B kakoil mpobupke 6em1ok?
Bmopas epynna. Onpeoenenue y2ne60006 Moioka u npoyenma 600bl

1. Onpepenure u 3anumure OOIIYIH0 Maccy YallKd A YNapUBaHUS W TAJOYKH JUIS
nepeMenInBaHusl.

2. Haneiite B 4amiky AJs yrapuBaHusi 5 MJI MOJIOKA.

3. B3BechTe BMecTe YamKy Uil yIapuBaHUS, MOJOKO M MEIIANKy. 3alUIIATe CYMMapHYIO
Maccy.

4. PaccunTaiiTe Maccy MOJIOKA B YaIllKe JIJIsl yITapUBaHUSI.
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5. [TocraBpTe yalIKky Ha CTaKaH, HAIMOJOBUHY HAMOJIHEHHBIN Bomol. He 3a0ypTe moI0KUTh B
cTakaH "Kunenku".

6. IlocraBbTe cTakaH ¢ YalIKOW Ha TPOBOJIOYHYIO CETKYy, IOJIOKEHHYIO Ha KOJbIIO,
3aKpelyieHHOoe Ha IutatuBe. Haunute HarpeB BOJbl M MEMJIEHHOE YIapU-BaHHE >KHMJKOCTH.
CTeKIsIHHON MaJIOYKOM CIBUTAMTE 00pa3yIOIIYIOCS Ha MOBEPXHOCTH "MEHKY" K IEHTPY YaIllKH,
HO He ynansaute ee. He naBaiite MOJIOKY KUIIETh, IOCTOSIHHO €TI0 MEPEMEILINBANTE.

7. Ilo Mepe ymapuBaHHsS MOJIOKO CTaHeT Bs3kuM. Korna BuAMMbBIE M3MEHEHUS BSI3KOCTHU
MPEKPATATCA, OCTAHOBUTE HarpeBaHue. J[aiTe MOJIOKY OCTBITh. Y JAJIUTE C BHEUIHEW CTOPOHBI
YaIIK{ KarneJlbKyu CKOHAECHCUPOBABIIECHCS )KUIKOCTH.

8. B3BechTe damKy C OCTaTKOM TIIOCII€ yHapuUBaHHs BMECTE€ CO CTEKJSIHHOM MaJOYKOH,
KOTOPOM BbI IEPEMEIINBAIN MOJIOKO. 3aIllUIINTE BEC.

9. PaccuuraiiTe Maccy TBepAbIX BEIIECTB MOJIOKA, OCTABIIUXCS MOCIE yIapHUBaHHUs MOJOKA B
Yarike.

10. PaccunTaiiTe KOTMYECTBO BBHITAPHUBIICHCS BOJIBI.

11. PaccunTaiite mpoLEHTHOE COJIep:KaHue BOJIbI B MOJIOKE.

OObenuHUTE pe3yJbTaThl, IOJIYYEHHbBIE NIEPBOM M BTOPOIl rpynnoil. PaccuuTaiite nmporueHTHOe
CoJIepXKaHue YIJIEBOJIOB B MOJIOKE. Macca 1eJIbHOTO MOJIOKA CKJIAJIbIBAETCS U3 YEThIPEX YaCTEeM:
Macchl BOJBI, MacChl YIJIEBOJOB, MacChl KUPOB U Macchl OenkoB. (MuHepadbHBIX COJEll B
MOJIOKE BCET0 OK0JIO0 1 %, ¥ UX MOKHO HE YUUTHIBATH.)

Bonpocsl

KomnoneHT nensHOro | YcpeaHeHHbI COCTaB CBEXEro | Bamm nanubie
YKUPHOTO MOJIOKA MOJIOKA

Kup

VYrieBon

benox

Bona

2. Eciu cnnoxxuts Bee cpenHue "BennmuuHbl" B TaOnMIe 1o 1. 1, TO BESICHUTCS, 9TO CyMMa He
paBHa 100%. IToxymaiite - mouemy? (bbu10 OBl HEOCTATOYHBIM CKa3aTh, YTO JIEJNO MPOCTO B
HETOYHOCTH IKCIIEPUMEHTA. )

3. Tenepp cnoxuTe Balld SKCIEpUMEHTaJbHbIE pe3ynbTaThl. OHM nomkHBI Aath 100%.
[Touemy?

4. Korga Bbl ObUTM MajIeHbKHE, TO, HABEPHOE, C yIUBJICHHUEM OOHApYXHBAJIHU, YTO €CIH B
MOJIOKO TIOJIOXKUTh 4YTO-HUOYIb KHCIIO€ (HampuMmep, [OJIbKY ameilbChHa), TO OHO
"cBepThiBaeTcs". B ueM TyT aen0 M U3 4ero coctouT cryctok? (Ilodckaska: B anenbCUHOBOM
COKE MHOTI'0 JIMIMOHHOM KHCIIOTHI M BUTaMHHA C -acKOpOMHOBOM KHCIIOTHI.)

5. 3Haere M BB, KaKk Ha3bIBaeTcd MOJOYHBIN Oenok? Ecnu Her — mocmoTpute B
CIIPaBOYHHUKE.

6. IlopomkooOpa3Hoe MOJOKO MOJIY4aroT, yAalssli M3 HEro MOYTH BCIO BOJLY M OKHD.
PaccunraiiTe Ha OCHOBaHMHM BAIIMX JAHHBIX, CKOJBKO Oelka B MOPOIIKE MoJoka? MOXHO JH
CUNTaThb TAKOE MOJIOKO BBICOKOOEIKOBOM JJ00aBKONH K JpyruMm mnponykTtaM. (Iloockaska:
MIPEANOI0KAM, YTO CHadana y Bac Obu10 100 T menpHOro Mojioka. CKOJIBKO BOJIBI U JKHUPA BbI
yIanuTe MpH nosydeHun nopouka? Ckonpko 0enka octaHercs?)

IIpakTyeckas padora

OnpenejieHHe Ka4yecTBa NACTEPU3ALUH MOJIOKA

PeaktuBsl: auctmiMpoBanHas Bofa, 0,1 H pacTBop cepHOil KUCTOTHI

OO6opynoBanme: 2 CTEKISIHHBIX CTakaHYWKa, BOPOHKA, MHUIETKA, CIHUPTOBKA, CITHYKH,
¢mibTpoBasbHAS Oymara

Xox paboTshl:

1. K mnpobe monoka npuieiire 20 M1 TUCTUIUTMPOBAHHON BOJIBI
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2. Tlo karmisim mpubaBbTE paCTBOP CEPHOM KUCIOTHI 10 00pa30BaHUs XJIOMbEB KO3EUHA
3. OrdunpTpyiiTe NOITYUEHHBIH 0CATOK

4,  Harpetlite GuabTpaT 10 KUIICHUS

Kirou: B CBIpOM MOJIOKE BHOBB MOSIBATCS XJIOTbS KO3EMHA

IMpakTnyeckas paéora

OmnpenesneHue CBe:KeCTH MOJIOKA

Peakrussr: 5 M1 1% pactBopa denomna u 1% pacteopa xsopua sxenesa (111)

Xon paboThI:

1. K5 mu pactBopa (eHoa npuiieiiTe HaCKOJIbKO Karenb xjaopuaa sxeses (111)
2. OtmeTuTh HMOJIETOBOE OKpAIIMBAHUE

3. JoGaBuTh mpoOy MOJIOKA

Kurou: ckucriee MOJIOKO JIaeT KeNTO-3eJICHOe OKPALTHBAHHE

IIpakTnyeckas padora
JloManiHsasi XUMYHCTKA

Henab: HayuuTbcs BBIBOAWTH OBITOBBIE MSTHA C OACKIbl PA3IMUYHBIMU CHOCOOaMU,
JIOCTYIIHBIMU B JJOMAIIHUX YCJIOBUSIX.

Baxxno oOpatute BHMMaHHEe Ha (PU3UKO-XUMUYECKHE XapaKTEPUCTUKH  TISTEH,
MSTHOBBIBOSIIIUX CPEJCTB, @ TAK)KE HA COOJIIOICHIE IPABUJI 110 TEXHUKE OE€30MaCHOCTH.
OO0opynoBaHne U peaKTHBBI:

1. TIaTHOBBIBOIAILIME CpelCTBA: OEH3MH, alleTOH, ATHJIOBBIM CHHMPT, YKCYyCHas KUCJIOTA,
[JIMIEPHH, TOPOIIOK MeJia, CTUPATIbHBIN HOPOIIOK.

2. BciomorarenbHbIE CpeACTBa: BOJA, YTIOT, Oenast XJom4aroOyMakHasi TKaHb, calleTky,
CTaKaHbI, KIOBETHI, pa3INYHbIC BUABI TKaHEH (1IEPCTh, IIETK, alleTaTHas TKaHb).

3. CpencTBa Ui HAaHECCHUS IISITCH: MOJHAs HACTOWKA, 4Yail, p)KaBuYMHA, MailOHE3, MacJo,
napaduH, KOCMETHYECKHIi KpeM, UepHHIIa, ryOHas momasja.

OO0mue mnpaBwia, KOTOpblE HEOOXOJMMO IIOMHUTH IIPU BBIBEJEHUU ISTEH B JOMAIIHHUX
YCJIOBHSIX:

- YCTaHOBUTE IPOUCXOXKIEHUE MATHA (KUP, BOCK, YEPHHUIIA...);

- YCTaHOBMTE BO3PACT IsATHA (CTaphle MATHA BBIBOAATCS TPYIHEE);

- NATHOBBIBOAIINN Mpemnapar onpoOyiiTe Ha MaJTeHbKOM KyCOUYKE TKAHU WJIM BHYTpEHHEH
CKJIAJIKE OJEXKIbI;

- yTOOBI N30€XkaTh 00Pa30BaHUs «OPEOJIA», CMOYUTE TKaHb BOKPYT IATHA BOJIOM;

- BBIBOJIUTE IISITHO OT KPaeB K CEPENINHE;

- paboTaiiTe B pe3MHOBBIX IepyYaTKax U B XOPOLIO TPOBETPUBAEMOM ITOMEIIEHUH.

Xox padoTsl

1. Hanecute Ha BbIJaHHBIE BaM O0pa3llbl TKaHEW (IIEpCTsAHAsA, XJIOMYAaTOOyMaKHas,
HIEJKOBas, aleTaTHas) MITHA: MailOHe30M, PacTUTENbHBIM MAaciiOM, PXKaBUMHOW, YEpHHUIIAMH,
ryOHoOI momanioil, mapapuHoM, YaeM, HOJTHOM HACTOMKOM, KOCMETHUECKUM KPEMOM.

2. [Tonp3ysich MHCTPYKIMEH U cOOII0Aast MTpaBUiIa MO TEXHUKE O€30MaCHOCTH, IPUCTYITUTE
K BBIBEJICHUIO HAHECEHHBIX ISTEH.

3. Hanecure HemMHOro ameTroHa Ha pas3Hble Buabl TKaHeil. Cpenaiite BBIBOI O
11€J1€cO000pa3HOCTH TPUMEHEHUS alleTOHA JJIsl BBIBEICHHUS MSATEH.

HNucTpykuus k padore

Bunp! ngaren Cnoco0 yaaneHust [Tpumeyanus

1 2 3
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1. Kupnsie n
MacisiHble

a) MPOTJIAUTh TKAHb TETUIBIM YTIOTOM
gepe3 HECKOJIBKO CIIOEB IMTPOMO-
KaTeIbHOU OyMaru, MmoJI0KeHHBIX C
00enx CTOpPOH;

Csexue nsaTHa. Temneparypa
oxoio 100°C

0) mpoTepeTh TAMIOHOM, CMOYEHHBIM B
CMECH HalIaTbIPHOI'O CIIUPTA U
Moromiero cpeactsa. [Ipormaguth
TOPSIYUM YTIOTOM 4yepe3 Oeyto TKaHb;

1 4. 1. HAIIATBIPHOTO CIUPTA U
1 4. 1. CMC Ha noncrakaza
TEIJION BOOEI

B) CMOYHUTH MATHO OEH3MHOM U OC-
TaBUTh HA 2-5 MUH., 3aTEM MPOIJIaIUTh
rOpsiYUM YTIOIOM Y€pE3 HECKOJIBKO
CJIOEB IPOMOKATENIbHOM Oymaru;

JUJis epCTSHBIX U alleTaTHBIX
tkaHe#. (Th nmpu padore ¢
OcH3UHOM!)

T') Orpy3uTh Ha 5-10 MUH. B pacTBOp:
0,5 ct. ;1. NH|OH 1 1 cT. 1. TIMnepuHa Ha
1 ct. 1. BOABI. 3aTEM IPOMBITH;

JIJ1s IIeNKOBBIX TKaHEH

1) Ha CBETIYIO TKaHb HACBINATH T10-
poirok mena (Ha 2-4 Jaca), 3aTeM
BCTPSIXHYTh.

CBexue 1aTHa

2. [IaTHa ot omHOM
HACTOHKH

a) MPOTJIaIUTh TOPSIYUM YTIOTOM Uepe3
IPOMOKATEIbHYI0 OyMary uiu
canderky;

6) OCTaBUTh Ha HECCKOJIBKO I[Heﬁ -IIITHO

NCeUaLRITEeT CANMO

Bosronka iiona

3. LIBeTHBIC MATHA
OpPTaHUYECKOTO TPO-
UCXO0XIeHUS (BUHO,
ATOJIbI, TUBO, KOeE,
ryOHas moMaja)

B) CaXKy M KOIIOTh BBIBOJST TAMIIOHOM,
CMOYEHHBIM B CKUINIUJApE; 0) MaTHA
MOUYH: MIOTPY3HUTh Ha | yac B pacTBOp
CTOJIOBOTO YKCyCa; B) MATHA OT Yasi: 2 9.
1. runepuHa u 0,5 9. 1. 10 %-Horo
pacTBOpa HAIIATHIPHOTO CIIUPTA;

1 cr. 1. ykeyca Ha 0,5 crakaHa
BOJIbI

I') ISTHA CTeapuHa U napaduHa:
MPOTJIaXXUBAaHUE YePe3 HECKOIBKO
CJIOEB ITPOMOKATENbHOIN OyMary.

1 cr. 1. ykeyca Ha 0,5 crakaHa
BObI

4. YepHuibHbIE MATHA

a) CMEChIO 3TaHOJIA U TIIMLEPUHA; 0)
CBETIIBIC TISITHA - TPOCTOKBAIIICH; B)
ISATHA OT TYILIH U Tyallld - XOJIOJAHBIM
pactBopom CMC.

1:1

5. IIaTtHa ot
PYKaBUHHBI

a) KyCO4Y€eK JIJMMOHA, 3aBEpHYTHIN B
MapJio, IPUKATh K MATHY TOPSYUM
YTIOTOM;

Bce Bunnl Tkanen

0) Ha 3-5 MUHYT NOTPY3UTh B PacTBOP
YKCYCHOM KHCIOTHI (2 CT. JI. Ha CTaKaH
BOJIbl), 3aT€M IIPOMBITH BOJIOM C
HAIIATBIPHBIM CIIUPTOM  Ha 2 J1 BOJBI).

[InmeBoii  yKCyc MogorpeTs B
SMaJIMPOBAHHOU IOCY e
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3ak/Il0unTeIbHbIE BONPOCHI:

1. Kakue amcopOeHTBI, KpoMe TOpOIIKa Mella, MOXHO HCIOJb30BaTh B JOMAIIHHX
yCI0BUAX?

2. Kakue KUCIOTBI, KpOME YKCYCHOW, MOKHO HCIIOJIB30BAaTh JJIsSI BBIBEICHUS (PPYKTOBBIX
IIATEH U MATEH OT PXKABUYHUHBI?

3. Kak ycTpaHuTh moANaiuHbl OT yTIora’?

4, Kak moYncTUuTh MEXOBOE U3IeIe?

5. Kak moyucTuTh 3a10CHUBIIMICS BOPOTHUYOK Ha IIEPCTSIHOM WM 3aMIIEBOM KOCTIOME?

6. Kakue OKHMCIHUTENTN M KaKue BOCCTAHOBUTEIW HMCIOJB3YIOTCS MPHU BBIBEICHHUH IATEH C
OJIEXKIBI?

IIpakTyeckas padora

Xumus BoJI0C

Heas: uccienoBats >PQPEKTUBHOCTh IEHCTBUS Pa3HBIX PACTBOPOB HAa BOJIOCHI M H3YYHUTh
HEKOTOPBIE XapaKTEPUCTUKHU BOJIOC, CBUIECTEIBCTBYIOIINE O UX 3J0POBbE

OOopynoBaHue W PpeaKkTHBBI: PacTBOP COJSHOM KHCJIOTBI, pacTBOp THAPOKCUAA HATpus,
pacTBOp JAJs MEPMAHEHTHOM 3aBUBKHU, HEHUTpanu3aTtop, (QuiIbTpoBajbHas Oymara, IpoOupKH,
PE3UHOBOE KOJIBIIO, ACPEBAHHAS IIPUILENIKA, ITyYKH HATYPaJIbHBIX BOJIOC

310pOBBbIE BOJIOCHI MMEIOT XOPOILIO M3BECTHYIO CTPYKTYypy. KOXHBIA XUp M NIpUpOIHBIE
KHUCJIOTHl 3alllUIaloT 3Ty CTpyKTypy. OJHaKo MHOTME€ BEIIEeCTBa MOTYT YJIAIUTh KU,
pa3pyLIUTh KUCJIOTHI U 1aXe MIOBPEIUTD CaMy CTPYKTYpY BoJloca.

MBI ucnosip3yeM HEKOTOpBIE U3 3TUX BEUIECTB, YTOOBI MONBITATHCA U3MEHUTh BUJ| IPUUECKH,
BIMAS HA CTPYKTYpy BOJOC, Jejlasg HX NPAMBIMM WIN KyIpsBbIMU. B mepBoi yacTu Bbl
uccnenyere 3(pPEeKTUBHOCTh ACWCTBUS pa3HBIX PACTBOPOB Ha CTPYKTYpy Bosioc. Bo BTopoii
qacTH OyJIyT N3y4eHbl HEKOTOPBIE XapaKTEPUCTUKU BOJIOC, CBUJIETENILCTBYIOLIME O UX 3/10POBbE.

[TpouTuTe NEpByIO0 U BTOPYIO YaCTU METOJUKU U IPUTOTOBHTE TAOIMIIBI AJIS
3alliCU JAHHBIX.

Yacmes 1. [leticmsue pazuvix pacmeopos na 010¢hl

B 3710i1 yacTu pabGoTh! BbI JOJKHBI IPUCOEAUHUTHCS K IPYIIE, COCTOALIECH BMECTE C BaMH U3
yeTblpex yuvammxcs. Kaxxaplii wieH rpynmnsl OyJieT IpoBepsTh AeHCTBHE Ha BOJIOCHI OJIHOTO U3
Cleqyromux pacTBopoB: 1) pactBop consHoM kucinotrsl HC1 ¢ pH 4; 2) pactBop ruapokcuna
Hatpust NaOH c pH 8; 3) pactBop u1st nepMaHeHTHOM 3aBUBKHU; 4) pacTBOp [UIS TIEPMAHEHTHOU
3aBUBKH C HEUTPAIU3aTOPOM.

Xoa pabdoThI:

1. [Monyuure my4dok Bojoc. C MOMOIIBIO PE3MHOBOIO KOJIbIa aKKYPaTHO MPUKPEIUTE BOJIOCHI
K KOHILy JIEPEBSIHHOW LIETIKU
2. Ecniu BBI BBEITIONHSETE OMBITHI 1, 2 wiw 3, momectute 15 MiT Bamero pactBopa B MPOOUPKY U
noMmeTsTe ee. Eciu BbI ienaere onbIT 4, momecTuTe 15 Mi1 pacTBopa Uil IEPMaHEHTHON 3aBUBKHU
BOJIOC B OIHY MPOOHPKY U 15 MIT pacTBOopa HEHTpaM3aTOpa B IPYTyIO; MOMEThTE 00€ TPOOUPKH.

3. Ecnu BbI ienaeTe onbITH 1, 2 WK 3, TOMECTUTE Iy4OK B COOTBETCTBYIOIIUI pacTBOp Ha 15
muH. Jlns ombita 4 moMectute my4yok Ha 10 MuH B pacTBOp Uit 3aBUBKHU. [loToM momoiite
BOJIOCHI TOTOKOM BOJIbI U TOMECTHUTE MYYOK B IPOOUPKY € HEUTPATIM3ATOPOM Ha 5 MUH.

4. HayHuTe BBIIOJIHATH BTOPYIO YaCTh OIbITA, TOKA BOJIOCHI HAXOJATCS B pacTBOpax.

5. Ilo mpomiecTBUM YKa3aHHOTO BPEMEHHU YJATUTE MY4YOK W3 MPOOUPKH U TOJOXKHUTE Ha
¢bunbTpoBasibHYI0 Oymary. Jlerko mpomokHHTE, YTOOBI yAanuTh W30bITOK Biaru. Ilomerbre
Oymary HOMEpPOM pAacTBOpa, B KOTOPOM BBIIEPKUBAINUCH BOJOCHL. JlaliTe MM BBICOXHYTb.
(Cy1ky MOYXHO YCKOPUTBH JIaMITOH Wi (DEHOM. )

6. Korma BOJIOCHI BBICOXHYT, CHUMUTE PE3MHOBOE KOJIBLIO M OCTOPOXXHO CHUMMTE ITyHYOK.
BbyabTe akkypaTHBI, 4TOOBI HE pa3pylIUTh UX GopMy. 3alUIIUTE U3MEHEHUS] (OPMBI B KaXJA0M
U3 OIIBITOB.
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7. Uccnenyiite BOJIOCHI B JAPYTUX OMNbITAX W 3alMIINTE Pe3yJbTaThl (OTMETHTE CTENEHb
3aKpPY4YEHHOCTH).

8. BoinbTe 6 BOJOCKOB U3 My4yKa. Bo3bMUTECH 32 KOHIIBI OHOTO BOJIOCA U MOTSHUTE, TOKA OH
He mnopsercs. [IpoaenaiiTe ONBIT ¢ NMYyYKOM M3 ISATH BOJOC. 3amHUIIUTE HAOMIOACHUS H
MOJIEJIUTECHh UMHU C OCTAIIbHBIMU YJIC€HAMH PYIIIBL

9. AKKypaTHO HAMOYHUTE ITy4OK BOJIOC MO HEOOIBIION CTPYEN BOIBI.

10. OroxxmuTe H30BITOK BOJBI MEXIY IBYMs JUCTaMu (QUIbTpoBabHONH Oymaru. He
CKUMAMNTE CIUIIKOM CHIIBHO.

11. ITyctb Bostockl BEICOXHYT. (CHOBa MOKETE MCIOIB30BaTh JIAMITY WU (eH.)

12. PaccmoTpuTte hopMy BOJIOC TEEPh U 3AIHILIUTE €€.

13. [ToBTOpHTE pa3psiB (11.8) C OHUM U MATHIO BOJIOCAMHU M3 Iy4yKa. 3alUIIATE HAOIIOACHHS
Y TIOJICIUTECh UMH C JIPYTHUMH YWICHAMH TPYIIITHL.

Yacmy 2. Heeneoosanue ceoticme 8010¢

1. CpexbTe HOXKHUIIAMU HEOOIBIION 15-CaHTUMETPOBBIN ITyYOK BOJIOC CO CBOEH T'OJIOBBHI.

2. 32KMUTE BOJIOC MEXKAY OONBIIMM M YyKa3aTelIbHBIM NAIBIEM OJHONH PYKH U HOTTSIMH
0O0JIBIIOrO U yKa3aTeNbHOTO Nanbla apyroi. [L1oTHO neprka manblibl, IPOBEIUTE HOTTSIMU BIOJIb
JUIMHBI BOJIOCA.

3. Tenepb BO3bMHTE MPsIb 32 002 KOHIIA U MATKO PACTSHUTE BOJOCHL. JepkuTe pacTaHyThIMU
OKOJIO 15 ¢, mOTOM OTITyCTUTE U paccMOTpUTE. ECiM 3aBUBKA BOJIOC HCYE3JIa, TO y BallUX BOJIOC
cmabas cTpyktypa. CreneHb COXpaHEHHs 3aBUBKU MOKa3bIBAET OTHOCHUTEIBHYIO yCTOHYMBOCTH
CTPYKTYPBI BalllMX BOJIOC. 3aITUIIUTE CBOM HAOIIOICHHUS.

Tecm na pacmsaoicenue

1. CpexpTe BTOPOIHl IMyYOK CO CBOEH TOJOBBL. 3aKMUTE 32 KOHIBI MEXKIY OOJIBIIUM H
yKa3aTeJIbHBIM MaJbLIaMH 00eNX PyK W MATKO pactsHute. He mepraiite mx. 310poBBIE BOJOCHI
pactsaruBatotcs npumepHo Ha 30%, uHoraa Kak pesuHoBble. He31opoBbie pacTAruBarOTCs MI0X0
WIM HE PACTATMBAIOTCS COBCEM. B KpaliHeM cirydyae oHM POCTO pBYTCS. 3alUILINUTE PE3yIbTaThI.

2. Bospmure eme ofaHy npsab. Cmouute cTpy€ii Bonbl. [IOBTOpUTE ONBIT C MOKPBIMHU
BOJIOCAMH.

3. Ecnu Bpemst 103BOJIsI€T MOBTOPUTE ONBITHI | 1 2 ¢ BOJIOCAMM TOBApHILA.
Hccneoosanue kymukyn

1. 3axxmuTe MaeHbKYIO NMPsAb BOJIOC OOJBIIMM U yKa3aTeIbHBIM MajbllaMU Ha PACCTOSTHUM 3
CM OT T'OJIOBBI.

2. Kpemnko BO3bMUTE 3Ty MpsAb BbILIE OOJBIINM U YKa3aTelIbHbIM NaJIbLAMH APYTrol pyKd U
MNOTSIHUTE BJOJIb MPSAIU MO HaNpaBiIeHUIO K TosioBe. OTMEThTE COOpaluCh JIU Balld BOJIOCHI
BO3JI€ NMAJBLEB WIH OCTAIUCH JIEkKaTh POBHO, KOT/Ja BbI ITOJIBEIIN Ballly PyKYy K I'OJIOBE.

3akI04YUTe/IbHbIE BONIPOCHI:

1. Ins pacTArMBaHMS TOJICTHIX BOJIOC HYXHA OOJIbIIAs CHJIA, YeM ISl pACTATUBAHUS TOHKHUX.
[Touemy?

2. OOBsiCHHUTE pe3yNIbTaThl HCCIIEOBAHUS Ky TUKYIL.

3. 310pOBBI JIM Y Bac BOJIOCHI?

4. Kaxoif U3 pacTBOpOB JIyullle U3MEHSET MPEXKHIOK YKIIAJIKy Bojoc?

5. Ilpu 06paboTKe KaKuM pacTBOPOM 3aBHBKA JIyUIIIe COXPAHSIIACH MOCIIE YBIAXKHEHUS ?

6. Kakoii pacTBop cjiemmain BoJIOCk Han0oJiee JIOMKHMH?

7. Kakas koMOuHaIus yCIOBHI CO3/1a€T HAUOOMBIIIYIO yTpo3y Boocam?

8. IlpemmoxxuTe XUMHUYECKOE OOBSICHEHWE pa3IMuUsi 3aBUBKA BOJIOW W PACTBOPOM IS
NEePMaHEHTHOM 3aBUBKH.

9. Kakue pactBopbI OoJiee ONacHbI ISl BOJIOC: KUCIOTHBIE M OCHOBHBIE? [Touemy?

10. PacTBOp /U151 MEpMaHEHTHOM 3aBUBKU UMEET LIENOYHYI0 peakiuio. CpaBHUTE Pe3yIbTaThl
00paboTKH BOJIOC UM U PACTBOPOM THJIPOKCH]IA HATPUSI.
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11. Kak MOXXHO 3alIMTHTh BOJIOCHI TOCTE TUIaBaHWs (KyHaHUs) W TIEPEea COTHECYHBIMH
BaHHaMU?

IIpakTuyeckas padora
OmnpenesieHue coaepKaHNsi BATAMHUHOB B IIPOAYKTAX UTAHUA
Heas: ompenenuts conepxkanue BuTamMuHa C B HEKOTOPBHIX HANMTKAX, BKIIOYas (PYKTOBBIC
COKH, MOJIOKO U JIMIMOHA].

AnHanu3 oCHOBBIBaeTCsl Ha B3auMmojelcTBuu BuTamMuHa C ¢ wmogom. PactBop woma (l2)
CIIOCOOGH  OKHCIATh  AaCKOPOMHOBYKO  KHCJIOTY  C oOpazoBaHneM  OeCLBETHOU
JErUIPOacCKOPOMHOBON KHCIIOThI, HOHOB BOJOPO/Ia U MOAU I-UOHOB Io.

I,(Bonn.) + CgHgO4(Bomn.) — C4H O((Bomn.) + 2H*(Bomn.) + 2I-(Bogn.)

Hon Ackopbunosas Hernapo- Houst Hoama-HoHsl
KHCIOTa acKopOMHOBaS BOAOPOAA
(sutamuu C) KHCJI0Ta

AHanu3 OyAeT BBIOJHATHCS METOJOM MUMPOBAHUss — YacTO HCIOJB3YEMbIM METOJIOM

OIIpeIeJICHUs] KOHIIEHTPAIIMH MIIM KOJMYECTBA BEIECTB B PacTBOpax, DTOT METO 3aKII0YaeTCs
B IOCTCTICHHOM J00aBJICHHH M3BECTHOI'O KOJUYECTBA OJHOIO M3 PEAreHTOB K JAPYroMy JI0 TEeX
1op, TIOKa OMpPEEIIEMOe BEIIECTBO HE MPOPEarupyeT MOJHOCThIO. B 3TOT MOMEHT MPOUCXOAUT
W3MCHCHHE I[BETa WJIM KaKOW-THOO Npyroi xapakTepucTHKU. COOTHOIIECHHE PEareHTOB NpU
9TOM COOTBETCTBYET KOHEYHOU MouKe mumpoarus. 3Has KOJIUYECTBO OJHOTO W3 PEarceHTOB,
MO>KHO PaCCUYHUTATh KOJIMYECTBO JPYTOTO.

B nmaHHOM cilydae KOHEYHas TOYKA TUTPOBAHHS OMPEICISCTCS [0 HAdaly TOSIBICHUS
CcB0O0OIHOTO oA B pacTBope. CBOOOAHBIN MO IPU B3aUMOJICHCTBUM C KPAXMaJiOM J1a€T CUHIOIO
okpacky. Ilepen Havanom aHanM3a B aHAJTM3UPYEMYIO JKUAKOCTh TOOABISIOT Kpaxmail. PacteBop
M0J1a MEJICHHO TPUKAIBIBAIOT U3 OropeTKH. [1oka B )KHIIKOCTH UMEeTCsS aCKOPOMHOBAsI KHCIIOTA,
1oJi OBICTPO TpEBpaIacTCs B MOJIUA-UOHBI U TIyOOKOro OKpamuBaHus He HaOiromaercs. Kak
TOJILKO BCSI aCKOPOWHOBAsI KUCJIOTa OKHCIHUTCS, CIEIYIOIasi Karisi pacTBOpa MoJa BBI3OBET 00-
pa3oBaHue CHHEH OKpacku. Takum o0pa3oMm, MOSBICHHE YCTOMYMBOW CHHEW OKPACKH O3HAYaeT
KoHel[ TuTpoBanus. QO00opy10BaHNe U PEaKTUBBI: 00pa3Ibl COKOB U HAIMTKOB, PACTBOP MOJA,
CyCIIeH3Hsl Kpaxmail, TableTka ackopOMHOBON KUCIOTHI, K0i0a, OropeTka

Mna ananuza manumxos yOooHo k 1 M1 UOOHOU HACMOUKU 000A8UMb NPOKUNAYEHHOU 800bl 00
ooweeo obvema 40 mn, mo ecmv pazbasumv Hacmouxy 6 40 pas. ! mn maxoeo pacmeopa
coomseemcmayem 0,88 me ackopouHo8ot KUuciomol

Yacms 1 Tumposanue pacmeopa ¢ uzgecmuvim cooeparcanuem sumamuna C

1. Tabnemxy ackopbunosoti kuciomwvl (ona cooepocum 0,1 2 uucmoeo eumamuna C)
pacmeopume 6 0,5 1 KunsaueHot 600bl

2. OtmepbTe 25 Ma pactBopa ButamuHa C B K010y

3. NobaseTe 10 kanenb 1%-HOM CyCIIeH3UH KpaxMalia.

4. HanonHuTe OIOPETKY pacTBOPOM MO/A. 3alIUILIUTE €0 Ha4yaJIbHBIA 00BEM.

5. MemieHHo, MO KaruisiM, JJ00aBIsSTe pacTBOp HONa K aHAIM3HPYEMOMY pacTBOpY,
IOCTOSIHHO ero B30anteiBas. IIponomkaiite 100aBiATh, MOKa HE JOCTHUTHETE KOHEYHOH TOUYKU
TUTPOBaHUs (CHHAS OKpacka ycroilumBa Oosnee yem 20 c). Jlns ygoOcTBa HaOMIOAECHUS MOJ
KOJIOY TIOJUIOXKUTE JIUCT Oeol Oymaru.

6. 3amummuTe KOHEYHBIH 00BEM JXUAKOCTH B Oroperke. Paccumraiite, Kakoe KOJIHMYECTBO
pacTBOpa MO/a U3PacX0JOBAHO.

7. PaccumraiiTe KonMyecTBa acKOPOWHOBOW KHCIOTHI, KOTOpoe OBLIO C camMoro Havana.
Hanpumep, ecnu Ha TUTpoBaHHE yHUIO 6 M pacTBOpa MOJa, TO acCKOPOWHOBOM KHCIOTHI B
pactBope 0bu10 0.88%6=5,28 Mmr.
Yacmo 2. Onpedenernue eumamura C 8 HaNUMKAX
[TpoBenuTe aHanM3 KaXIOTO W3 OO0pa3OB, BHIIAHHOTO YYHUTENEM, IO YKa3aHHOW HUXKe
METO/MKE.

1. Or™mepsnTe 25 M1 06pasiia B Kooy
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2. BemonnuTe MyHKTH 2—3 TIEPBOM YaCcTU METOAUKH. YUTHUTE, YTO OKpacKa aHATU3UPYEMOTO
pacTBOpa MOXKET HM3MEHSATh I[BET KOMIUIEKca Kpaxmana ¢ uojaoM. Hampumep, xpacHbI LBET
pacTBopa B COYETaHMM C CHHEH OKpacKoll KOMIUIEKCa NIpHUBEIET K TOMY, YTO B KOHIE
TUTPOBAHUS TOSBUTCS (PHOJIETOBOE OKpAIIUBAHHE.

3. 3anuuuTe KOJINYeCTBO MUJLTUIMTPOB UCIIOJIB30BAHHOTO pacTBOpa noja B Tabnuiy 1

Tabmuma 1
Uccnenyempiii 0O0BeM Conepxanue Peiituar 06pa3ios mno
HAITUTOK HCIIOJIE30BAHHOIO BUTaMUHA C B | COJIEPKAHUIO

pacTBopa uoja, Mi oOpasiie, Mr ButamuHa C

4. BbIOIHUTE pacyeThl, HEOOXOAMMEBIE NJsi ompeaeneHuss macchl ButamuHa C (B M),
HaxoJsIerocs B 25 M oopasiia.

5. Pacnionoxute BIJIaHHBIC BaM 00pa3Ilbl B MOPSJIKE YMEHBIIICHUS coiepkanus ButamuHa C.
3akJ/04uTeIbHbIE BONPOCHI:
1. [Tokazanuch 1 BaM HEOXKUJAHHBIMH MOJTy4YeHHBIE pe3ynbTaThl? [louemy?
2. Kakue enie npoayKThl MUTAHUS COAEpKAT MHOTO BuTamuHa C?
Teneps BbI TOTOBBI OOCYXJaTh COACP)KAHUE B MPOAYKTAX IMHUTAHUS MUHEPAIbHBIX COJICH,
KOTOPBIX TaM CJIEI0BbIE KOJTUYECTBA. 3a4eM OHU HY>KHBI OPraHU3MY ?
Pemnre 3agaun:

1. Butamun C (ackopOuHOBas KHCIIOTa) MPEJOXPaHSIET OT I[UHTHU, IMOBBIIIAET UMMYHHUTET.
Wcrounnky 3TOro BUTaMHMHA B NMUTAHUU — CBEXKHE U KOHCEPBUPOBAHHBIC OBOIIM, (PYKTHI,
arosibl. OcoOeHHO OoraThl aCKOPOMHKOMW IJIOJBI IIUMOBHUKA, CMOPOJMHA, METPYIIKA, YKPOII, a
Cpelu JAMKOPACTYUIUX — KpanuBa, KUCIUIA, Yepemina. ACKOpOUHOBAs KUCIOTa HEYCTOMYMBA:
IpU HArpeBaHUU Ha BO3JAYXE JIETKO OKHUCISETCS J0 JAETHAPOACKOPOMHOBON KHCIOTHI, HE
UMEIOIICH BHTAMUHHBIX CBOMCTB. JTO OOCTOSITEIBCTBO HAJIO YYHTHIBATH NPU KyJIWHAPHON
o0OpaboTke oBouieil u ¢ppykroB. CyTouHas motpeOHOCTh opranuzMa B Butamuue C — 75—100
Mmr. CKOJIbKO JIMMOHOB HAJIO CheIaTh €XKECYTOYHO, YTOOBI YJOBJICTBOPHUTH IOTPEOHOCTH
opranusma B Butamuae C? IIpumure cpenHroro maccy ogHoro jaumoHa pasHoi 100 r, a conep-
JKaHUe aCKOpOMHOBOM KUCIOTH B HeM — 0,5%.

OTBeT: exxecyTOYHO HaJ0 CheIaTh OKOJo 1/5 yacTu TUMOHA.

2. ButamuH A (peTHHON) yIy4IIaeT COCTOSHHE KOXKU M CIM3UCTBIX 000JOYEK IJIa3, TOBHIIIAET
UMMYHHUTET, a TJaBHOe — OOECIeurnBaeT OCTPOTYy 3peHusi B cymepkax. llpu HemocraTke
BUTaMHHA A BO3HHMKAET «KypHUHAasl CJIETIOTa» (UYEJIOBEK IIOXO BHUJIUT B BEUYEPHEE BpPEMsI).
Petunon comepkuTcs B MOJIOKE, CIMBOYHOM Macliie, ChIpe, PhIObEM JKHpe, a TaKkKe MOKET
CHHTE3UPOBATHCS B TICUCHH UYEJIOBEKA M3 MPOBUTAMHUHA A — KapOTHHA, UICTOYHUKOM KOTOPOTO
SBIISIIOTCS MOPKOBb, TOMaThl U obsenuxa. CyTouHas MOTPeOHOCTh OpraHW3Ma B BUTaMUHE A —
2 wmr, 310 1 Mr kaporuHa. JlocTaTouyHO 1M IS YJIOBJIETBOPEHHS TMOTPEOHOCTH OpPraHU3MB
BUTaMHHE A cbhefaTh Kaxabld AeHb 100 r mopkoBu? CuwnraiiTe, 4TO MOPKOBbH COJEPKHUT B
cpeanem 0,005% xapoTuHa.
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PacTBopsbi:

KJIaccu(puKanms pacTBOPOB, CIIOCOOBI
BbIPA’KEeHNSI KOHLEHTPAIlUN PACTBOPOB

B 3a0anusax NeNe 1 — 22 ykaxcume npasuiibHble omeemaol

1. OxHopoaHasi cucTEMA MEPEMEHHOI0 COCTABA, COAepKaIasi ABA U 00Jiee KOMIIOHEHTOB —

3TO:

a) pacTBOPUTEII;
0) pacTBOPEHHOE BEILIECTBO;

B) PacTBOp;

I') KOAryJsHT;
1) KpUCTaJJIOTU/Ipar.

2. KomnoneHnr pacrBopa, KOTOpOoro B pacreope 00JIbIIIE H KOTOprﬁ HAX0JIUTCHA B TOM K€

arperaTHOM COCTOSIHUH, YTO M PACTBOP — 3TO:
a) pacTBOPUTEIb;
0) pacTBOPEHHOE BEILIECTRBO;

B) pacTBOp;

T') KOAryJsHT;

1) KpUCTaJIOTUpAT.

3. KomnoHeHT pacTBOpa, KOTOPOro B paCTBOpPe MeHbIIIE — ITO:
a) pacTBOPUTEIb;

0) pacTBOPEHHOE BEIIECTRO;

B) pacTBOp;

T') KOAryJsHT;

1) KpUCTaJIOTUIpAT.

4. PacTBOpeHHe BellecTB B BO/ie CONPOBOKIAETCS:

a) TOIbKO Tuddy3uei;

0) TOJBKO BBIJICJIEHUEM TEIJIOTHI,

B) TOJILKO H3MEHEHHUEM IIBETA,;

I') OTHOBpEMEHHO U y3Heil U MOTIOLUIeHUEM UITH BbIIEICHUEM

TEIIOTEL;
1) TOJBKO T

OTJIOIICHUEM TCIIIIOTHI.

5. PacTBOpeHue — 3T0 npouecc:
a) pu3uKo-XuMHUYecKkuii; 0) XUMUYECKUH; B) PUINIECKHIA.

6.B uaﬁopaTopnn PaCTBOPUTEIDL OTACIHAIOT OT paCTBopéHHOFO Beliecrna:

a) UIBTPOBAaHUEM;

0) BO3TOHKOI;

B) JICKAaHTAIIMCH;

') OTCTalBAHUEM.

7. PacTBOPUMOCTH BELECTB 3ABUCHUT OT:

a) IPUPObI

BEIIECTBA;

0) 00BEMa BOJIBI,

B) TEMIIEPATYphI;

') KOHIIEHTPAILUU BEUIECTBA,;

1) arperaTHOTO COCTOSTHUS BEIECTBA.

8. EnnHM1a u3MepeHusi pAaCTBOPUMOCTH:
a) MOJIb/JT; 0) T/71; B) MOJIb; T) T; 1) JI/MOJIb.

9. PacTBOp, B KOTOPOM BelIECTBO y:Ke HE PACTBOPSETCS], HA3BIBAETCH:

a) HEHACHIIIEHHBIM;
0) HACBHIIIICHHBIM;
B) MEPECHIIEHHBIM;
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') KOHIICHTPUPOBAHHBIM;

1) pa30aBICHHBIM.

10. PacTBOp, B KOTOPOM BeLIECTBO €IlE PACTBOPSETCS, HA3bIBACTCS:
a) HeHACBHIILICHHBIM;

0) HACBHIIIICHHBIM;

B) NIEPECHILIECHHBIM;

') KOHLIEHTPUPOBAHHBIM;

1) pa30aBICHHBIM.

11. PacTBOp, B KOTOPOM BellleCTBA MHOI'0, HA3bIBAETCH:

a) HeHACBHIILICHHBIM;

0) HACBHIIIICHHBIM;

B) NIEPECHILIEHHBIM;

') KOHLIEHTPUPOBAHHBIM;

1) pa30aBICHHBIM.

12. PacTBOp, B KOTOPOM BellleCTBA MAJIO, HA3LIBAETCS:

a) HeHACBHIILICHHBIM;

0) HACBHIIIICHHBIM;

B) MEPECHILEHHBIM;

') KOHLIEHTPUPOBAHHBIM;

1) pa30aBICHHBIM.

13. Ha pacTBOpMMOCTD YIJIEKHMCJIOr0 ra3a B BOJAe He BJIMSET:

a) CKOpOCTb TMPOITYCKaHUs ra3a;

0) Temneparypa;

B) JIaBJICHHUE;

') XUMHYECKOe B3aUMOJICHCTBHE ra3a ¢ BOJOM.

14. Xumuyeckas cBsi3b, BOSHMKAKIIAS Yepe3 aTOM BOAOPO/Ia, KOTOPbI 0KAa3aJIC MEKIY
ABYMSI 3JIEKTPOOTPHLATEILHBIMUA ATOMAMH, HA3bIBAETCSI:

a) KOBAJICHTHOW MOJIIPHOM;

0) KOBAJICHTHOM HETIOJISPHOM;

B) BOJOPOJIHOM;

T') HIOHHOM;

1) METaJNINYECKOM.

15. OTHOmIEHHe Macchl BelIeCTBA K ONpeaeJIEHHOM Macce pacTBOPAa Ha3bIBaeTCs:
a) MPOIEHTHAs KOHIICHTPAIIHS;

0) MoJIsipHast KOHLIEHTPALHS;

B) HOpMaJIbHAsI KOHIICHTPALINS;

') MaccoBasi J10Jis;

1) MOJISTTbHASI KOHIICHTPAIIUS.

16. Macca BemecTBa, KOTOPYI0 MOKHO pacTBopuTth B 1000 Mu1 pacTBOpHUTEIs IPH
onpeaeéHHON TeMIepaType, Ha3bIBaeTCH:

a) MPOLIEHTHAsl KOHIIEHTPAIUS;

0) MoJsipHAst KOHLIEHTPAIHUS;

B) HOpMallbHasl KOHIIEHTPAIUs;

T') MaccoBast J10JIs;

1) MOJISUTbHASL KOHIICHTpAITHSI.

17. Yuncso Mmosib BelecTBa, coaepskameecs B 1J1 pacTBopa, NOKa3bIBaeT:
a) IPOLEHTHAs KOHIIEHTPALIHS;

0) MoJsIpHAst KOHIICHTPAITUS;

B) HOpMaJIbHAsI KOHIIEHTPALIHS;

T') MaccoBast JI0JIs;

1) MOJISITbHASI KOHIICHTpAITHSI.

18. Macca BemecTBa, coaep:xkamascs B 100r pacrsopa, Ha3bIBaeTcs:



a) MPOLIEHTHAsl KOHIEHTPAIUs;

0) MOJIsIpHAst KOHLIEHTPAIIHS;

B) HOpMaJibHasl KOHIEHTPAIUs;

T') MaccoBasi 071,

1) MOJIsUTbHASL KOHIICHTpAIHSI.

19. Yncio r-3kB BewecTBa cojepskameecs B 1 J1 pacTBopa, NoKa3biBaeT:

a) MPOLIEHTHAsl KOHIIEHTPAIUs;

0) MoJIsipHast KOHLIEHTPAIKS;

B) HOpMaJibHasl KOHIEHTPAIuUs;

T') MaccoBasi 071,

1) MOJISUTbHASL KOHI[CHTpaIusl.

20. MaccoBasi 10J151 COJIM B pacTBOpe, MOJIy4eHHOM pacTBopeHueM 15 r cosm B 110 r Boabl,
COCTaBJIfIeT:

a) 1,5%; 0) 3%; B) 6%; 1) 12%.

21. lnst mpuroroBiaenus 3%-Horo pacrsopa maccoit S00r Hy»>kHO B3ATh COJIb MACCOI:

a) 3r; 6) 5r; B) 151; 1) 20T

22. Bemapuuu gocyxa 150r 6%-noro pacrsopa cosau. Macca nojiy4eHHOH COJIM COCTABHJIA:
a)9r;06)6r;B)3r;1) 121

B 3a0anuu Ne 23 pacnonosxcume cioea é npaguibHom
nopsaoke. Omeem 3anuuiume 6 6uoe nPaguUIbLHOU
nocaedosamenvnocmu yugp. Hanpumep: 1, 8, 2, 4, 3, 7, 6, 5.

23.  YKaxKuTe onpenejieHHe TEPMUHA «KPACTBOPUMOCTb»:
1 PacTBOPUMOCTbHIO 5 MePEX0IUTh

2 pacTBop 6 BEILIECTB

3 CrniocobHOCTB 7 Ha3bIBACTCS

4 B

B 3a0anuu Ne 24 ycmanosume npaguivbhnyio
nocneoosamenvHocms ancopumma oeiicmeuil. Omeem
3anuuiume 6 6ude nPasUIbHOI NOCIE008AMETLHOCHIU UUPDD.
Hanpumep: 1, 8, 2,4, 3, 7, 6, 5.

24. AIropuT™ AeiicTBUIl MPUTOTOBJIEHHS pacTBoOpa:

__ TIepeMelIMBai coJepKUMOe KOJIObI CTEKJISIHHOW MaJIOUKOH J10 MOJTHOTO PaCTBOPEHHUS COJIH;
____ BBIUMCJIHM HEOOXO/IMMBIE MAaCChl COJIU U BOJIBI;

____ BIIell OTMepeHHBI 00BEM BOIBI B KOJIOY € COJIBIO;

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

____ oTMepsiit HeOOXOAUMBIN 00BEM BOIBI.

«PaCTBOPLIZ JIEKTPOJUTHYIECCKAA JUCCOLIMAIUA, PCAKINTHA HOHHOTI'O odMeHay

B 3a0anuax NeNe 1 — 25 ykasricume npagunvrvie omeemol.

1. YkaxuTe rpyniy, B KOTOPOii Bce BellleCTBA — JJIEKTPOJIUTHI:
a) caxap, KUCIOpO/, TITUIEPHH;

0) xiopoBoaopo, cyabdat xenesa (II), ruapokcun kanus;

B) TUJIPOKCHU/JT HATPHsI, CEpHAs KUCIIOTA, XJIOPU]T KAJIbLIHS;

T') BOJIa, alleTaT HaTpHsl, KpeMHEBast KMUCJIOTA.
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2. YKaxKuTe rpyImy, B KOTOPOii Bce BellleCTBA — HEYJIEKTPOJIHUTHI:

a) caxap, KUCIOpOJ, TIIUIEPHH;

0) xiopoBoaopo, cyiabdart xenesa (II), ruapokcun kanus;

B) THIPOKCHU/JT HATPHsI, CEpHAs KUCIIOTA, XJIOPUJT KaJIbLIHS;

T') BOJa, aleTaT HaTpHsl, KpeMHeBask KUCIIO0Ta.

3. JlesieHne BelecTB HA JIEKTPOJIUTHI M HEIJIEKTPOJIUTHI NPeII0KIIL:

a) I1. Kropu;

0) M. ®apanei;

B) O. Pesepdopa;

r) C. Appenuyc;

1) M. Kropn.

4. DJeKTPONPOBOAMMOCTb BOJHBIX PACTBOPOB YJIEKTPOJIUTOB 00yCJI0BIeHA HAJTMYNEM:
a) HETOJIAPHBIX MOJIEKYII;

0) TONBKO KaTHUOHOB;

B) TOJIbKO aHHOHOB;

I') 1 aHMOHOB, U KaTHOHOB.

5. DekTpoanTAMH MOTYT OBITH BELECTBA C:

a) HIOHHOM CBS3bIO;

0) KOBaJICHTHON CHJIbHOMOJISIPHOM CBSI3bIO;

B) KOBJIEHTHOM MaJIOMOJISIPHOM CBSI3bIO;

') KOBAJCHTHOM HETOJISPHOU CBS3bIO.

6. Ilpomecc pacmaga 23JeKTPOJIMTAa HAa HMOHBI B BOJHOM pacTBOpe WM paciliaBe
Ha3bIBAETCH:

a) MOJISIpU3aLINs;

0) MOJIAPU3YEMOCTB;

B) JMCCOILIMAIIUS;

T') COeJIMHEHNE;

1) OKUCJICHHE;

€) BOCCTaHOBJICHUE.

7. OCHOBOIIOJIOKHMK TEOPHH 3JIEKTPOJUTHYECKON ANCCOUALMM:

a) I1. Kropu; 6) M. ®dapaneii; B) 3. Pezepdopa; r) C. Appennyc; 1) M. Kiopu.
8. DieKTpPOJMTHI, MPH AUCCONUANUM KOTOPHIX B KayecTBe KATHOHOB OTHIEIUISAIOTCS
TOJIbKO HOHBI BOIOPO/A, HA3bIBAKOTCH:

a) OCHOBaHMSI;

0) OKCHJIBL;

B) KHCJIOTHI;

T') CpellHue COJIH;

1) KACTIBIE COJIH;

€) OCHOBHBIE COJIH;

) IBOITHBIE COJIH.

9. DJ1eKTPOJIMTHI, IPH AUCCONMANUN KOTOPbIX B Ka4YeCTBe AHUOHOB OTIIEIJISIIOTCH TOJIbKO
THAPOKCHUI-UOHBI, HA3BIBAKOTCS:

a) OCHOBAHUS;

0) OKCHJIBL;

B) KHCJIOTHI;

T') CpeIHUE COJIH;

1) KHCIIbIE COJIN;

€) OCHOBHBIE COJIN;

’K) IBOMHBIE COJIH.

10. DJIeKTPOJIUTHI, IPH AUCCOUMANNH KOTOPbIX 00Pa3ylOTCsl KATHOHBI TOJbKO METAJLJIOB U
AHHUOHBI TOJIbKO KMCJIOTHBIX OCTATKOB, HA3BIBAKTCS:

a) OCHOBaHWSI;
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0) OKCHJIBL;

B) KHUCJIOTHI;

') CpeIHUE COJIH;

1) KACTIbIE COJIH;

€) OCHOBHBIE COJIH;

K) IBOMHBIE COJIU.

11. DJIeKTPOJIUTHI, IPH JUCCONMALMUA KOTOPBIX 00Pa3yIOTCA KATHOHbI METAJUIOB U MOHBI
BO/IOPO/1a, HA3bIBAIOTCH:

a) OCHOBaHHSI;

0) OKCHUJIBL;

B) KHCIIOTHI,

') CpeIHUE COJIN;

1) KACJIBIE COJIH;

€) OCHOBHBIC COJIH;

K) IBOMHBIC COJIH.

12. DJexTpouThl, NMPH AUCCOUMALNMU OOpPa3ylOTCi AHMOHbBI KHCJIOTHBIX OCTATKOB H
THAPOKCH/I-UOHBI, HA3bIBAKOTCS:

a) OCHOBaHMS;

0) OKCHJIBL;

B) KHCJIOTBI;

T') CpellHue COJIH;

1) KACTIBIE COJIH;

€) OCHOBHBIE COJIH;

) JIBOITHBIE COJIU.

13. DJIeKTPOIHUTHI, IPH AUCCONMANMN KOTOPHIX 00Pa3ylOTC KATHOHBI PAa3HbIX METAJIOB,
Ha3bIBAIOTCH:

a) OCHOBaHHSI,;

0) OKCHJIBL;

B) KHCIIOTHI,

') CpeIHUE COJIN;

1) KHCIIbIE COJIN;

€) OCHOBHBIE COJIH;

’K) JIBOMHBIC COJIH.

14. BoiOepuTte cWJIbHbIE JI€KTPOJIUTHI:

a) H20; 6) NaCl; 8) KOH; r) HBr; n) HF; sx) HCIO4;

3) Zn(OH)z2; u) Mg(OH)2; k) H3POys; i) Li2COs;

M) Al(OH)3; 1) Fe2(S0a4)3; 0) AgCI.

15. BoiOepure ciiadble 3J1€KTPOJIUTHI:

a) H20; 6) NaCl; B) KOH; r) HBr; n) HF; e) H2SOs;

k) HCIOg; 3) Zn(OH)2; n) Mg(OH)2; k) H3POyq;

1) Li2COs; m) Al(OH)s3; 1) Fe2(SOa4)3; 0) AgCI.

16. Boi0epuTe 3J1eKTPOJMTHI CpPeiHeill CUJIbI:

a) H20; 6) NaCl; B) KOH; r) HBr; n) HF; e) H2SOs;

%K) HCIOs; 3) Zn(OH)2; n) Mg(OH)2; k) HaPOg;

1) Li2COs; m) Al(OH)3; 1) Fe2(S0a)3; 0) AgCI.

17. Ilpu moytHOM AUCCOLUANMHU 2 MOJIb AJTIOMHUHUI CyJb(paTa 00pa30BaIUCh CYIb(aT-HOHbI
KOJIN4YeCTBOM BellecTBa:

a) 2 Moib; 6) 3 MoJib; B) 6 MOJIb; T) 12 MOJIb.

18. B pacTBope, conepxamem 0,1 moJib xjopuaa xkeqaesa (I1I), cyMmmapHoe ko1u4ecTBO Beex
HOHOB PaBHO:

a) 0,1 moms; 6) 0,2 moxb; B) 0,3 Mob; T) 0,4 MOJIB.

19. HauboJsiee cHIbHOM M3 NPENJIOKEHHBIX ABJISIETCH KHCJI0TA:
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a) yrojibHasi; 0) KpeMHeBasi; B) cepHas; T) oprodochopHas; 1) a30THas; €) a30THCTAs.

20. Ilpn3Haku peaknuii HOHHOTO O0MeHa:

a) BbIJCJIEHUE TEIUIOTHI;

0) MOIJIOLIEHUE TEIIOTHI;

B) BBINAJICHUE UM PAaCTBOPEHUE OCATKA;

T') BBIJICJICHUE T'a3a;

1) I3MCHCHHE IIBETA;

€) U3MEHEHHE 3a11axa;

’K) 0Opa3oBaHUEe BOJIBI MIIH C1a00T0 AJIEKTPOJINTA.

21. Yto6bl peakuus nporekana no cxeme «Cr®* + 30H — Cr(OH)3|» HyKHBI:

a) Cr2(S04)3 u H20;

6) Cr203 u HCI;

B) CrClz m NaOH;

r) Cr203 1 KOH.

22. B peakuum Mexjay pacTBopaMu HuUtTparta cepedpa () m xjopuaa Kajausi y4acTBYIOT
HOHBI:

a) K 'u Ag’;

6) K* u NO*

B) K" u CI;

r) Ag" u Cl;

1) Ag" uNOs’;

e) ClI'u NO3.

23. B pacrtBope, conepxamem 0,15 Mo1b HUTPaTa MarHusi, CyMMapHoe KOJH4eCTBO BCexX
HOHOB PaBHO:

a) 0,15 monp; 6) 0,30 moutb; B) 0,45 moub; 1) 0,60 MOJIB.

24. CymMma Bcex k03¢ GUIHMEHTOB B NMOJHOM HOHHOM YPABHEHHH MeXKAYy CEPOBOI0POIHOI
KHUCJI0TOH U M30BITKOM PacTBOpPa IMJIPOKCUIA KAJIUSA PABHA:

a) 12;6)4;8) 10; 1) 6; 1) 3; €) 18.

25. Cymma Bcex Ko03(p(PUUMEHTOB B COKPAIIEHHOM HOHHOM YPaBHEHHMH MEKIY
CePOBOIOPOIHOI KHCI0TOH U H30BITKOM PACTBOPA THAPOKCH/IA KAJIMS PaBHA:

a)12;6)4;8) 10; 1) 6; 1) 3; €) 18.

B 3a0anuax NeNe 26 — 28 ycmanosume npagunbHyio 3a6Ucumocms

Mexncoy neevim u npasvim cmondouxkamu. Omeem 3anuuwiume 6
euoe komounayuu yugp u oyxe. Hanpumep: 14, 25, 3B, 4I.

26. YCTaHOBUTBH COOTBETCTBHE MEXKAY HA3BAHHSMH JJICKTPOJMTOB MW yYPAaBHCHUSIMH HX
AUCCOLMALIMN:

HA3BaHMUA YPABHEHHUSA

1 KHCIIOTHI A Mep(An)k <> pMek™ + k Anp-

2 OCHOBAHHUSI b HpAn < pH" + An°

3 cosn B Me(OH)k «» Mek" + k OH"

27. YCTaHOBHUTB COOTBETCTBHE MEKAY YACTAMH (popmyir:
JieBas npasast

I1M= A N/Na

20= b miv

3v= B Vi

4Vm = I' n/N

28. YCTaHOBHTHL COOTBETCTBHE MEXKTY SHAYCHUAMHU CTCIICHU JUCCONUALIMUA IJICEKTPOJUTOB
U KJIaccu(pUKaANMeH 2JIeKTPOJIUTOB:

KJIaccupuranus HHTEpPBAJ O
1 CUJIbHBIE A 2% <a<75%
2 cirabble b 75% <a<100%
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3 CpeaHEN CUJITbI B 0%<a <2%

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

29. Ykakure onpeaejieHue TEPMUHA «JIEKTPOJTUTHD:

1 pactBOpBI 6 KOTOpBIX

2 oanektpoauthl 7 BemecTsa,

3 mpoBouAT 8 Ha3bIBAIOTCS

4 TOK, 9 wm

S pacmuiaBbl 10 snexTpuueckuit
30. Ykaxkure onpeaejieHue TEPMUHA «KHENIEKTPOJIUTHD):
1 xoTOopbIX 7 wnnm

2 TOK, 8 wumm

3 BemecTtBa, 9 BoOJHBIE

4 nesnexkTponuTsl 10 He

S pacTBOpBI 11 nHa3bIBalOTCS
6 pacTBOpBI 12 pacniaBbl

31. Ykaxure onpeaejieHue TEPMUHA «CTeNEeHb TUCCOLMAIIHN»:

1 Ha 9 yactun
2 pactBopenHoro 10 oOmemy
3 K 11 Ha
4 OrHoleHue 12 uwmcna
5 puccoumanmu 13 BelecTBa —
6 uwnciy 14 wonsl
7 dJactul, 15 creneun
8 pacnaBmmxcs
32. Ykaxxure onpeaejieHue TePMUHA «KMOHHAS PEeaAKIUD):
1 pacTtBope ) B3aumoneiicteue
2 peakuueit 6 B
3 HWOHOB 7 HA3BIBAIOT
4 HMOHHOMN
33. Ykaxure onpejaejieHue TEPMUHA «PeaAKIIUN HOHHOT0 00MeHa:
1 3TO 8 00OMEHHUBAIOTCS
2 X0J1e 9 peaxiuu
3 HOHAMH 10 OHU
4 HMOHHOTO 11 obmeHa —
5 MEXIY 12 B
6 Peakun 13 KOTOPBIX
7 ANEKTPOIUTAMH,
«XuMHUYecKHe peakium)
B 3a0anuax NeNe 1 — 36 ykasicume npaguibHvle omeemul.
1. IIo

KOJIMY€eCTBA MCXOIHBIX BelleCTB M MPOJIYKTOB PeaKIHH JAeJIATCS HA peakIuu:
a) COCTMHEHHSI;

0) OKHCIICHHS] — BOCCTAHOBJICHUS;

B) 9K30TEepPMUYECKHUE;

T) pa3JioXeHUS;

1) HeOOpaTUMBIE,

€) KaTaJTUTHYCCKHUE;

K) 3aMeIeHNS;

HU3MCHECHUIO
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3) SHIOTEPMUYECKHUE;

1) oOpaTuMsie;

K) HEeKaTAIUTHYECKHE; JT) OOMEHa.
2. 1o u3MeHEeHHI0 CTeNEeHU OKUCIEHUs YJIEMEHTOB PeaKIUH JIeJIATCS HA PeaKIum:
a) COCTMHCHUSI;

0) OKHCIIEHUS] — BOCCTAaHOBJICHUS;
B) 9K30TEPMUYECKHUE;

I') pa3JioXKeHUS;

1) HeoOpaTUMBIE,

€) KaTaJIuTHYECKHUE;

K) 3aMeIIeHUS;

3) SHJIOTEPMHUUECKHUE;

1) oOpaTUMBIE;

K) HEKaTaIUTUYECKUE;

1) oOMeHa.

3. 1o norJiomeHu0 U BhIIEJIEHHI0 YHEPTHU PeaKINH JAeJISTCS HA peaknu:
a) COCJTMHCHHSI;

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

T') pa3JioXKeHUs;

1) HeoOpaTUMBIC,

€) KaTaJIMTUYECKHUE;

)K) 3aMeIIEHUS;

3) SHJIOTEPMHUUECKHUE;

1) oOpaTUMBIE;

K) HEKaTaIUTUYECKUE;

7) oOMeHa.

4. Ilo N3MeHEeHHUI0 HATIPABJIEHHUS PEAKIIUH BCe PeaKHH JeIATCs Ha:
a) COCJTMHCHHSI;

0) OKHCIICHUS] — BOCCTAHOBJICHUS;
B) 9K30TE€PMUYECKUE;

T) pa3ioXeHUs;

1) HeOOpaTHMBIE;

€) KaTaJIuTUYECKHUE;

) 3aMEeILEeHUS;

3) SHAOTEPMHUUYECKHUE;

1) oOpaTuMsle;

K) HEKaTaIUTUYECKHUE;

71) oOMeHa.

5. 1o HAIMYHUIO CIeNMAJIBHBIX 100aBOK PeaKIHH JeJISATCS HA PeaKum:
a) COeIMHEHUS;

0) OKHCIICHUS] — BOCCTAHOBJICHUS;
B) 9K30TE€PMUYECKHUE;

T') pa3JioXKeHUs;

1) HeOOpaTUMBIE;

€) KaTaJluTHYECKHUE;

’K) 3aMelIeHHs;

3) SHIOTEPMUYECKHUE;

1) oOpaTuMsie;

K) HEKaTaTUTUYECKHUE;

1) oOMeHa.
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6. Peakuum, B X0Je KOTOPBIX M3 HECKOJBbKHUX BelleCTB 00pa3yeTcsi OJHO, HA3BIBAKOTCS
peaKknusiMu:

a) COCTMHCHHSI;

0) OKHCIIEHUS] — BOCCTAaHOBJICHUS;

B) 9K30TEpPMUYECKHUE;

I') pa3JioXeHUS;

1) HeoOpaTUMBIC,

€) KaTaJIuTHYECKHUE;

K) 3aMeIICHUS;

3) SHJIOTEPMHUUYECKHUE;

1) oOpaTUMBIE;

K) HEKaTaIUTUYECKUE;

1) oOMeHa.

7. Peaknuu, B Xo0Je KOTOPHIX M3 OJHOr0 BellecTBA 00pa3yeTcsi HECKOJbKO HOBBIX,
HA3bIBAIOTCSl peaKIUsIMM:

a) COeIMHEHUSI;

0) OKUCIIEHUS — BOCCTAHOBIICHUS;

B) K30TEpPMUYECKHUE;

T') pa3JIOKCHUS;

1) HEOOpaTHMEIE;

€) KaTalluTHYECKHUE;

K) 3aMeIeHUS;

3) PHAOTEPMUYECKUE;

1) 00paTuMeIe;

K) HEKaTaTUTUYECKUE;

1) oOMeHa.

8. Peakuiuu Me:K1y MPOCTHIM U CJI0KHBIM BellleCTBAMH, B X0/1€ KOTOPBIX aTOMbI IIPOCTOI0
BellleCTBA 3aMeNIal0T AaTOMbI OJHOr0 M3 3JIE€MEHTOB CJIOKHOTO BelleCTBA, HA3BIBAKTCS
peakuusiMu:

a) COeTMHEHUS;

0) OKUCIIEHHS — BOCCTAHOBIICHUS;

B) 9K30TEpPMUYECKHUE;

I') pa3JIoKEHMUS;

1) HEOOpaTUMBIE;

€) KaTalluTHYECKHE;

K) 3aMeIIeHUS;

3) SHAOTEPMHUUECKUE;

1) 00paTuMeIe;

K) HEKaTATUTUYECKHUE; JT) OOMEHa.

9. Peaknuu, B X0Je KOTOPBIX JBa CJOKHBIX BeIeCTBA OOMEHHMBAIOTCSI COCTABHBIMH
YacTSIMU, HA3bIBAIOTCSI PeaKIUsIMU:
a) COeTMHEHUS;

0) OKUCIIEHUS — BOCCTAHOBIICHUS;

B) 9K30TEepPMUYECKHUE;

T) pa3JioXeHUS;

1) HeOOpaTHUMBIE,

€) KaTalluTHYECKHE;

) 3aMEIICHUS;

3) SHIOTEPMHUUECKHUE;

1) 00paTuMbIE;

K) HEKaTATUTUYECKHUE;

1) oOMeHa.
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10. XapakTepuCTHKH, HEe COOTBETCTBYIOIIME ONMCAHUIO PeAKIUH

«Al2O3 + 6HCI1 — 2AICIz + 3H20». I10 He peakuus:

a) HeUTpanu3anuu;

0) HeoOpaTuMasi;

B) 0OMeHa;

T') COITPOBOKIAETCS BBINAJACHUEM OCAJIKa;

I) COTIPOBOXKJIACTCS BBIJICIICHUEM T'a3a,

€) 3aMeIleHus;

) COMPOBOXKIACTCSI PACTBOPEHUEM OCAJIKA.

11. W3 npemo:KeHHbBIX  THIOB  peaknuii  Bcerga  OyayT  OKHCJIUTEIbHO-
BOCCTAHOBHTEJIbHBIMU:

a) coeMHEHUsT; 0) pa3JioKeHUs; B) 3aMEIIEHUs; T') OOMEHa.

12. N3 npeniokeHHBIX THIIOB PpeakUMd HUKOrAa He OyayT OKHCJIMTEIbHO-
BOCCTAHOBHUTEJIbHBIMU:

a) coequHeHus; 0) pa3oKeHHUs; B) 3aMEIIEHUS; T') OOMeHa.

13. W3 npeasioKeHHBIX THIOB  peakuuii  WHOraAa  OyAyT  OKHCJIUTEJIbHO-
BOCCTAHOBHUTEJIbHBIMHU, 2 HHOT/IA HET PEaKINu:

a) COCTMHEHUS; 0) pa3ioKEHUs; B) 3aMEIICHHUS; T') OOMEHa.

14. Peakuum, B Xode KOTOPBHIX NPOWCXOIAUT HM3MEeHEHHE CTeNeHH OKHCJIEHHsI aTOMOB,
Ha3bIBAKOTCH:

a) COCITMHCHHSI;

0) OKHCIICHHUS — BOCCTaHOBJICHHSI; B) 9K30TEPMHUYECKHE; T) PA3IIOKECHHS;

1) HeoOpaTUMBIE; €) KAaTAIMTHYECKHE; K ) 3aMEIICHUS; 3) YHAOTEPMUUYECKHE; ) OOpaTUMBIE;
K) HEKaTaJIUTUYECKUE; J1) oOOMEHa.

15. IIpouecc oTAauM 3JIEKTPOHOB ATOMAMH HA3bIBAETCS:

a) OKHUCJICHHEM; 0) BOCCTaHOBJICHUEM.

16. IIpouecc npucoeaHeHNs1 3IEKTPOHOB ATOMAMM HA3bLIBAETCS:

a) OKHUCJICHHEM; 0) BOCCTAaHOBJICHUEM.

17. BemecTBa, oTAAI0LIUE JIEKTPOHBI B X0/1€ PeaKIIUU, HA3LIBAIOTCS:

a) BOCCTAHOBUTENSAMU; 0) OKUCIUTEISIMU.

18. BeunrecTBa, npuHUMalONIKe 3JIEKTPOHBI B X0/1¢ peaKMH, Ha3bIBAIOTCS:

a) BOCCTAHOBUTENSAMU; 0) OKUCIUTESIMHU.

19. Cymma ko3¢ duuuenton B peakuuu «Cu + HNO3 — Cu(NOs)2 + NO + H20» paBna:
a) 10; 6) 20; B) 35; 1) 9; nm) 12; e) 16.

20. Cymma ko3ppuuuentoB B peakuun «Cu + HNO3 — Cu(NO3s)2 + NO2 + H20» paBHa:
a) 10; 6) 20; B) 35; 1) 9; nm) 12; e) 16.

21. Cymma ko3¢ppunuentoB B peakuun «H2S + O2 — SO2 + H20» paBna:

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

22. Cymma k03(ppUIHEeHTOB B peaKkHH

«K2Cr207 + Kl + H2SO4 — Cr2(SO04)3 + I2 + K2SO4 + H20» paBHa:

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

23. Cymma k03(p)(pMuHEeHTOB B peaKIuu

«K2MnOs + CO2 - KMnO4 + MnO2 + K2COs» paBHa:

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

24. Peakuuu, NpoTeKamoine ¢ BblIeJIeHHEM TeII0ThI, HA3BIBAIOTCS:

a) COeTMHEHNUs; 0) OKHUCIIEHHSI — BOCCTAHOBIJICHHUS;, B) IK30TEPMHUUYECKHUE; T) PA3I0KECHHUS,;

1) HEOOpaTUMBIE; €) KaTATUTHUECKUE; XK) 3aMEIIECHUS; 3) SHAOTEpMUUECKUE; 1) 00paTUMBbIE;
K) HEKaTaIUTUYECKHUE; J1) OOMeHa.

25. Peakuuu, npoTeKaolue ¢ NorjoleHueM TelJa0Thl, Ha3bIBAIOTC:

a) CoeIMHEHNs; 0) OKHUCIIEHUSI — BOCCTAHOBJICHHUS;, B) IK30TEPMHUUYECKHUE; T) PA3I0KECHHUS,

1) HeOOpaTUMBIE; €) KaTATUTHYECKHUE; XK) 3aMEIIEeHUs; 3) SHIOTEPMUYECKUE; 1) 00paTUMBIE;
K) HEKaTaIUTUYECKHUE; J1) OOMeHa.
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26. U3 yka3zaHHBIX IAPpaAMETPOB B X0/l€ PeaKIUi BCEr1a 0CTAIOTCS HEU3MEHHbIMMU:

a) macca; 0) 00bEM; B) aBlIeHUE; T') KOHIICHTPAIIHSI BEIIECTB; ) TEMIIEpaTypa.

27. U3 npeasiosKeHHbIX YPABHEHU FJHA0TEPMUYECKUMH SABJIAIOTCS:

a) C+ 02 — CO2; AH = - 393 x/Ix;

6) C+ H20 — CO + Hz; AH =+ 131,4 x/Ix;

B) 2NH3 — Nz + 3H2; AH =+ 92,4 x]Ix;

r) 2C + 02 — 2CO; AH = - 221 x/Ix.

28. I3 npeasio:KeHHBIX YPABHEHH IK30TePMUYECKUMU SIBJISIIOTCS:

a) C+ 02 — CO2; AH = - 393 k/Ix;

0) C+ H2O — CO + Hz; AH =+ 131,4 /I x;

B) 2NH3 — Nz + 3H2; AH =+ 92,4 x/Ix;

r) 2C + 02 — 2CO; AH = - 221 x]JIx.

29. Umeem aBe oaMHAKOBbIE éMKOCTH. B mepBoii kosindecTBO BemecTtBa A yepe3 10 cekyna
H3MEHMJIOCHh ¢ 6 MoJIb 10 3 MOJIb, 2 BO BTOpOii yepe3 20 cekyna — ¢ 10 Mojb 10 5 MoJIb.
Bri0epuTe cnpaBeiuBoe yTBep:KIAeHHUeE:

a) CKOPOCTb PeaKklui BO BTOPOM EMKOCTH OOJIbIIIE, YEM B MIEPBOIL;

0) CKOpPOCTh peakiMy B 00eUX EMKOCTAX OJUHAKOBAS;

B) CKOPOCTb PEAKIMH B IEPBOM EMKOCTH OOJIBIIIE, YEM B TIEPBOIA;

') CKOPOCTh PEaKIIMH B EPBOM EMKOCTH B 2 pa3a MEHbIIIE, YeM BO BTOPOH.

30. Peakuum, mnporekawinue NP HAJIWYHM BelIeCTB, H3MEHSIOIIMX HX CKOPOCTb,
HA3bIBAIOTCS:

a) COeIMHEHNUs; 0) OKHUCIEHUSI — BOCCTAHOBIICHHUS;, B) IK30TEPMUUYECKHUE; T) PA3I0KEHMUS,;

1) HeoOpaTUMBIE; €) KAaTAIMTHYECKHE; )K) 3aMEIICHHUS; 3) YHIOTCPMUUYECKHE; 1) 0OpaTUMBIC;

K) HEKaTaJIUTUYECKUE; J1) oOOMEHa.

31. KataauTtn4yeckoe geiicTBe BO3MOKHO B CJIy4asx, Koraa:

a) CKOPOCTh PEaKIMy B3aUMOACHCTBUS BOJOPOa ¢ OPOMOM MOBBIIIAETCS IPH HATPEBAHUU;

0) MHTEHCUBHOCTb PEAKIMH TOPEHUS YIJIsl MOBBIIIAETCS MOCIE ero ApOoOIeHus;

B) CKOPOCTbh peakiuy ropeHust Gpocdopa MOBHIIACTCS PU BHECEHHH €r0 B aTMOc(epy 4nucToro
KHCIIOPOJIa;

I') CKOPOCTh PEAKINU Pa3I0KEeHHUsSI OSPTOJETOBOW COJIM TOBBIIIACTCS MPH JTOOABICHUN OKCHUIA
maprasua (IV).

32. Peakuuu, mNpoTeKaolde OJAHOBPEMEHHO B MNPOTHBONOJOKHBIX HAMPaBJIEHHUSX,
HA3bIBAIOTCS:

a) COeIMHEHNs; 0) OKUCIIEHUSI — BOCCTAHOBIJICHHUS; B) IK30TEPMUUYECKHUE; T) PA3I0KECHHUS;

1) HeoOpaTUMBbIE; €) KaTaIMTUYECKHE; JK) 3aMEIICHHUS; 3) YHAOTEPMUUYECKUE; ) 0OpaTUMBIE;

K) HEKaTaIUTUYECKUE; J1) OOMEeHa.

33. Ha cocTosine XMMH4Y€eCKOI0 paBHOBeCHS He BJIMsET U3MEHEeHue:

a) Temmeparypbl; 0) JaBleHHS; B) KOHLEHTPALMM BEIIECTB; T) IUIOMAAN MOBEPXHOCTHU
COTIPUKOCHOBEHHMSI PEareHTOB.

34. PaBHoBecue peaknuu «Fe3Os + 4CO < 3Fe + 4CO2; AH = + 43,7 x/x» cMemaercsi
BJIEBO MpPH:

a) MOBBIIICHUU TEMITEPaTYPhI;

0) NOHM)KEHUU TeMIIEPaTyphl;

B) TIOHWKEHUH JIaBJICHHUS;

T') IOBBIIICHUY 1aBIICHUSI.

35. IloBbIlICHHE AAaBJIECHUSA B CHCTEMe CMelaeT pABHOBeCHE BIIPABO B PEaKIUM:

a) 2H,0(r) <> 2H2(T) + O2(T);

6) CaCOs(1B.) «> CaO(1B.) + CO2(T);

B) N2(T) + 3H2(T) <> 2NH3(T);

r) CO(r) + H20(r) <> CO2(r) + Ha(T).

36. PaBuoBecue peakunu «4HCI + O2 < 2Cl2 + 2H20; AH = - 113 k/x» cmemaercsi
BIIPABO NMpPH:
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a) OBBILICHUH JIaBJICHNUS;

0) HATMYMHK KaTau3aTopa;

B) MTOBBIIICHUHU TEMIIEPATYPHI;

I') HOBBIIIEHUH KOHIICHTPALUU KUCIIOPOJIA.

BazkHeiilue oprannyeckue coeJUHEHNsI: YTJI€BOI0POAbI

\ B 3a0anuax NeNe 1 — 17 ykasxccume npasuivHvle Omeemul. \

1. B cocTaB opranu4ecKux BeleCTB He BXOIAT:

a) yriepo; 0) IUHK; B) KUCIOPOJ; T) INTUH; JT) BOIOPOJ; €) OCpUILTHii.

2. ATOMBI B OPraHMY€eCKHUX BeLIeCTBAX CBA3AHbI CBA3BIO:

a) METaJNTNYECKO; 0) KOBAJIGHTHOW MOJISIPHOI; B) MOHHOH; T) KOBAJICHTHOUW HETIOJISIPHOI;
1) BOJIOPOJTHOM.

3. Ilpu ropeHnu MeTaHa 00pa3ylTCs:

a) YIJICKUCIIBIN ra3; 0) CEpOBOOPO/; B) BOJIA; T') BOJOPOI; 1) CaxKa.

4. 1ns MeTaHa XapaKTePHbI peaKkHuu:

a) 3aMelIeHus; 0) COSTMHEHHUSI; B) PA3JIOKEHUS; ') OOMEHA; J1) HEUTpaau3alyH.
5. I1pn yacTHYHOM OKHMCJIEHHH MeTaHA 00pa3yloTCsi:

a) YIJIeKUCIBIN Ta3 U BOJA;

0) yraepoa v BOAOPOL;

B) YrapHbIii ra3 u yriepo;

') yrapHblii ra3 1 BOJOPO/I.

6. JTaH pearupyer c:

a) cyab(}aTHON KUCIIOTOM; 0) BOAOPOIOM; B) KHCIOPOJIOM; T') LIEIOYaMU; 1) XJIOPOM;
€) XJIOPOBOAOPOIOM.

7. B MoJieKyJ1e 3TH/IeHA IPUCYTCTBYIOT CBA3U:

a) ouHapHbIC; 0) JTBOWHBIC; B) TPOUHBIE; T') apOMaTHIYECCKHE.

8. B MouiekyJie alleTH/IeHA PUCYTCTBYIOT CBS3M:

a) oJMHapHbIe; 0) ABOMHBIC; B) TPOMHBIC; I') ApOMATHUYCCKUE.

9. JTUJIeH BCTYNaeT B PeaKluu:

a) 3aMelleHus; 0) COeIMHEHNs; B) pa3liOKeHUs; T) 0OMeHa; 1) HeHTpaau3auu.
10. AueTuJieH BCTynaeT B peaKkuMu:

a) 3aMelleHus; 0) COeIMHEHNs; B) pa3lioKeHHUs; T) oOMeHa; 1) HeTpaau3auu.
11. IIpucoenunenue Bogopoaa — 3T0:

a) THAPUPOBAHUE;

0) rugpararus;

B) HUTPOBAHHUE;

I') TUAPOrajOreHUPOBAHHUE;

1) CyIb(hUpOBaHUE;

€) raJIoreHUpOBaHHUE.

12. IIpucoennHeHne raJlIOreHOB — 3TO:

a) TUAPUPOBAHUE;

0) ruapaTarus;

B) HUTPOBAHMUE;

T') THAPOTATIOTeHUPOBAHHE;

1) cynb(hupoBaHue;

€) raJIoreHUpPOBaHUeE.

13. IIpucoenuHenne rajJJoreHOBOA0pPO10B — ITO:

a) TUAPUPOBAHUE;

0) rugpararus;

B) HUTPOBAHME;

I') THAPOrajoreHUPOBaHHUE;



1) cynab(upoBaHUE;

€) raJIoreHUpPOBaHMUE.

14. IlpucoenuHeHue BOJAbI — ITO:
a) TUAPUPOBAHUE;

0) rugpararus;

B) HUTPOBAHMUE;

T') THAPOTaJIOreHUPOBAHHUE;

1) CyIb(hUpOBaHUE;

€) raJIoreHUpOBaHHUE.

15. Kucjiopoa M aueTH/IeH pearupyioT NOJTHOCTHIO IPU COOTHOLIEHUH COOTBETCTBEHHO:
a) 1:2;6) 5:2; B) 5:1; 1) 1:20; n) 2:1.

16. Peakuuu noimMepu3aliu siBJASIOTCS PeaKUsIMM:

a) 3aMeIIeHNs;

0) coeuHeHNUS,

B) Pa3JI0KEHUS,

r) oOMeHa;

1) HEUTpa3aIuu.

17. OTHOCHTe/IBLHAA MOJIEKYJ/ISIPHAsi Macca moaudTuiaeHa npu n = 1000 cocraBJisier:

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

B 3a0anuax NeNe 18 — 20 ycmanoeume npaguivHyo
3A6UCUMOCHIL MeIHCOY TIe6bIM U NPAGLIM CHOJIOUKAMU.
Omeem 3anumiume 6 uoe KomoOuHauuu yugpp u oOyKe.
Hanpumep: 1A, 2b, 3B, 4I.

18. VYcraHoBuTh cooTBeTcTBHEe MexaAy G¢opMyJaMH XJIOPHPOU3BOAHBIX MeTAHA H
00/1aCTAMHU UX NIPUMEHEeHUsI:

dopmynsi npumenenue

1 CHsClI A MenunuHa

2 CH2Cl; b opranmueckuii cunTe3
3 CHCI3 B ramenwne orus

4 CCly I' pacTBOopuTENH

19. YcTaHOBUTH COOTBETCTBHE MEMKAY MOJIEKYJISIPHBIMU (POPMYJIAMH FOMOJIOTOB METAHA H
X HA3BAHUSIMU:
dopmynv Hazeanusn

1 C3Hg A okTaH

2 CeHia b nenrtan

3 CgHis B rexcan

4 CsHaz I' mponan

20. YcTaHOBHUTB COOTBETCTBHME MEKAY peareHTaMu U NMPOAYKTAMM pPeaKIuii:
peazenmul npooyKmul

1 CH=CH> + H> A CO2 + HO

2 CH=CH + 2Br, b CH3—CH3

3 CH=CH; + O2 B CHBr,—CHBr»
4 CH4 + Cl; I' CHsCI + HCI
5 CH=CH +2HCl 1 CH3—CHClI;

BazkHeiinue oprannyeckue coeJUHEHNsI: METAHOJI, ITAHOJI, [JINIEPUH, YKCYCHAsI KHCJI0TA,
JKHPBI

B 3a0anuax NeNe 1 — 23 ykaxcume npasuiibhble omeemul.
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1. Opranuveckue BellecTBa, cojep:;Kaliue B CBOEM COCTaBe TMIAPOKCWIbHYI TpYIILy,
Ha3bIBAKOTCH:
a) yIrieBOJOPOIbL;
0) cnupThl;
B) KapOOHOBBIC KHCIIOTHI,
T') QJIbACTH/IbI;
1) YTJICBOIBI;
€) aMUHOKHCIIOTHI.
2. JTaHOJ — CIIUPT:
a) IepBUYHBIN;
0) BTOPUYHBI;
B) TPETUYHBIN;
I') MHOTOAQTOMHBIIf;
1) OJTHOATOMHBIH.
3. IInnepuH — CNUPT:
a) IEpBUYHBIN;
0) BTOPUYHBI;
B) TPETUYHBIN;
') MHOTOAQTOMHBIIf;
1) OJTHOATOMHBIH.
4. Cymma k03(p(pHUIIHEHTOB B YPABHEHHH PeaKLMHU MOJHOT0 OKHCJIeHHS 3TAHO0JIa PaABHA:
a)6;0)7;8)8;1)9; m) 10; ) 11.
5. draHoJa pearupyer c:
a) HaTpHEM;
0) TUIPOKCUIOM HATPHS;
B) KapOOHATOM HaTpus;
T') XJIOPOBOJAOPOJIOM;
1) KUCTIOPOJOM.
6. IIpu mouayuyenuu >Tuiata Harpusa (C2HsONa) maccoii 68r Bbineaunsicsi Boagopoa (H.y.)
o0bémMom:
a) 22,4m; 6) 11,21; B) 44,81; T) 5,601
7. I'MuepuH pearupyer c:
a) HATpHUEM;
0) TUAPOKCUIOM HATPUS;
B) KapOOHATOM HATpPHUS;
T') XJIOPOBOJIOPOJIOM;
1) ruapokcugom meau (11).
8. Peaknus ruapokcuaom meau (I1) — kayecTBeHHasi peakus Ha:
a) KpaTHYIO CBSI3b;
0) MHOTOaTOMHBIE CITUPTHI;
B) KapOOHWIBHYIO TPYTILY;
') KapOOKCHIIbHYIO TPYMILY;
1) NENTUIHYIO CBS3b.
9. Ilpu B3aMMOJECHCTBMHU C IVIMIEPHMHOM HATPHUSA Maccoil 69 r BbIIeJIWICH BOAOPOX (H.Y.)
o0bémom:
a) 22,4m; 6) 44,81; B) 33,6m; 1) 11,271
10. ®yHKIMOHAJBHASA I'PYNIIA CIMPTOB:
a) TUJIPOKCUITbHAS,
0) xapOOHMIIbHAS;
B) KapOOKCUJIbHAS;
') aMUHOTPYIIMA;
1) HUTPOTpyIIIa;
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€) aMHIHas;

K) menTUAHAsL.

11. ®yHKuMoHaJbHAA TPyNINa KAPOOHOBBIX KHCJIOT:
a) TUJIPOKCUJIbHAS;

0) kapOOHUIIbHAS;

B) KapOOKCUIIbHAS;

I') aMUHOTPYTITA;

1) HUTPOrpyIIa;

€) aMHuIHas; K) MEeTTH/IHAS.

12. YkcycHasi KHCJIOTA He pearupyer c:

a) XJIOpOM;

0) MeJbIo;

B) TUJIPOKCUIOM HATpPHS;

I') MarHUeM;

1) OKCHUJIOM KaJIbLIus;

€) CIIUpPTaMy;

’K) OpOMOBOJIOPOJIOM;

3) KapOOHATOM KaJIHS.

13. IIpu3Hak peakuuu yKCyCHOM KHCJIOThI ¢ KApOOHATOM HATpHS:
a) BBIMAJICHUE OCajKa; 0) BhIIENIEHNE Ta3a; B) U3MEHEHHUE 1[BETA.
14. {ns npurorosiaeHus 20r 9%-Horo pacreopa yKCyCHOM KHCJI0ThI HY’KHO B3ATh KHCJIOTY
U BO/y COOTBETCTBEHHO:

a)2u 5w

6) 13,6 T u 6,4 mut;

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

r) 0,18 ru 19,82 mi.

15. DTa”os npuMeHsieTcs:

a) Kak J100aBKa K TOpIOYEMY;

0) Kak B3pbIBUATKA;

B) Kak NuuieBas 100aBKa;

T') 1JIs1 CBApKU METAJJIOB;

1) KaK 3JIEKTPOU30JISLIMOHHBIN MaTepHuall.

16. YkcycHast KHC10TA IPUMEHSICTCH:

a) Kak J100aBKa K TOpIOYeEMY;

0) KaK B3pbIBUATKa,

B) Kak NuuieBas 100aBKa;

T') 1JIs1 CBApKU METAJJIOB;

1) KaK 3JIEKTPOU3OJISILIMOHHBIN MaTepuall.

17. Yxkaxure popMyJ1y CTEAPHHOBON KHCJIOThI:
a) C1sH31COOH; 6) C17H3sCOOH; B) C17H33COOH.
18. Ykaxure popmyJry 01€HHOBON KHCIOTHI:

a) C1sH31COOH; 6) C17H3sCOOH; B) C17H33COOH.
19. Ykasxure popmyry NaJbMUTHHOBOI KHCJIOTHI:
a) C1sH31COOH; 6) C17H3sCOOH; B) C17H33COOH.
20. TpucTeapuH BnepBble CHHTE3MPOBAJI:

a) A. Konb0e;

0) O. Oumep;

B) M. beptio;

r) A. byTiepos;

1) H. 3enuHckwii;

e) H. bynre.

21. ’Kups1 — 3710:
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a) conu; 0) cIoKHbBIE AUPHI; B) KAPOOHOBBIE KUCIIOTHI; T') CITUPTHI.
22. Mb11a — 3710

a) comu; 0) cIoXKHBIE A(UPHI; B) KAPOOHOBBIE KUCIIOTHI; T') CIIUPTHI.
23. B ocHOBe NMPOU3BO/JCTBA MAPTapPUHA JIESKUT PeaKkus:

a) OKUCJICHHS; 0) TUAPUPOBAHUS; B) TUAPATAIINH, T') THIPOJIN3A.

B 3a0anuu Ne 24 ycmanosume npaguibHyio 3a6ucumocms
Medxncoy 1eevim u npasvim cmoaouxkamu. Omeem 3anuwiume 6
euoe komounayuu yugp u oyxe. Hanpumep: 14, 2b, 3B, 4I.

24. YCcTaHOBHUTB COOTBETCTBHE MY HA3BAHUAMM M (POPMYJIaMH CIIUPTOB:

Hazeéanus dopmynt
1 meTaHoON A CH,OH-CHOH—-CH;0OH
2 BTaHOI b CH3—CH>—CH>OH
3 mponaHo B CH30OH
4 rvnepuH I' CH;—CH>OH

5 ykcycnas kucinora JI CH3—COOH

Ba:kHeliue OpraHnv4eckuce Beuecrea: yriieBoabl, aMUHOKHCJIOTHI, ﬁe.mm, HYKJICHHOBBLIC
KHCJI0ThI. MecTO XUMHH Cpeamn Apyrux Hayk

B 3a0anuax NeNe 1 — 15 ykasicume npaguibHvle omeemul.

1. I''moko3a o0pa3yeTcsi B pacTeHUsAX B pe3yJibTaTe Mpoiecca:
a) Opokenus; 0) porocuHTE3a; B) THAPOIIN3A; T) OMBLICHUS.

2. 'noko3a sIBJIsIeTCS:

a) aJIbJICTUIOM;

0) MHOTOaTOMHBIM CITUPTOM;

B) KapOOHOBOM KUCIIOTOM;

T') OTHOATOMHBIM CITUPTOM;

1) aIbJETUIOCITUPTOM.

3. I'1oko03a pearupyer c:

a) BOJIOM;

6) runpoxcuaom meau (I1);

B) aMMHa4YHBIM pacTBOpoM okcuza cepedpa (1);

') HaTpHEM;

1) THIPOKCUIOM KaJlusl.

4. B yaii maccoii 250 r mos0KuJIM ABe JIOKKH caxapa mo 8 r kaxnasa. MaccoBasi gois
caxapa B yae paBHa:

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

5. KayecTBeHHOI peaknueil Ha KpaxMaJl siBJIsieTCs B3aMMO/AeiicTBHE ero c:
a) ruapokcuaoM meau (II);

0) iooM;

B) Q30THOM KHUCIIOTOM;

r') OpOMHOIA BOJOH;

JI) aMMHAYHBIM pacTBOpoM okcua cepedpa (1).

6. KpaxmaJs BcTynaer B peaknuio:

a) Opokenus; 0) poTrocuHTE3a; B) THAPOIN3A; T) OMBIJICHUSI.

7. DyHKUMOHANbHBIE IPYNIILI AMHHOKHCJIOT:

a) KapOOHUJTIbHAS,

0) aMMHOTpYIIIIA;

B) TUJPOKCUJIbHAS;
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) KapOOKCHIIbHAS;

1) HUTPOTrpyIIa;

€) menTHIHasl.

8. XapakTep aMHHOKHCJIOT:

a) aMmpOTEepHBI; 0) OCHOBHBIN; B) KHCIOTHBIM.
9. Cps3b, ocyliecTB/JsieMass € MNOMOIIbI0 (PYHKIHOHAIBLHOM
Ha3bIBaeTcs:

a) KOBaJICHTHAs MOJISpHAs;

0) MoHHas;

B) BOJOPO/IHAS;

T') IeNTH/IHAS;

1) KOBaJICHTHAas HETIOJISIpHAs;

€) MeTaJITNYeCKasl.

10. beaku — 3T10:

a) MOHOMEPBI; 0) TPUMEDPHI; B) AUMEPHI; T') MTOJTUMEPHI.
11. bBesku He BCTYNalOT B peaKLHIO:

a) KCAaHTOIIPOTEUHOBYIO;

0) OuypeToByIO;

B) XJIOPUPOBAHUS;

I) JeHaTypaluy;

1) TUIIPOJIN3a.

12. ®ynkunu JHK:

a) mepenaya nHGOPMAITUH;

0) HOCHUTENb HACJIEACTBEHHON HH(POpMALUY;
B) HAMpAaBJIsIeT CUHTE3 OeJiKa B OPraHUu3Me;
') TPAaHCIIOPTHASL.

13. ®yukuuu PHK:

a) nepeaada HHGHOPMAIHH;

0) HOCHTEJIb HACJIeICTBEHHOW HH(OpMAIINH;
B) HaIlpaBIIsieT CHHTE3 O€JIKa B OpraHu3Me;
') TPAHCTIOPTHAS.

14. U3 opranuveckux BellecTB COCTOAT:
a) DJIEKTPOJIAMIIOUKA;

6) Te1I0OHOBOE OKPBITUE TTOCYBI;

B) YIIaKOBOYHAsI MJIEHKA;

I') MyXOBas MOIYIIKA;

1) )KEMYYT;

€) BUHO;

) Kadenb;

3) CIIMBOYHOE MacJo;

1) BapeHbe.

rpynnbl

(-CO-NH-)

15. «lllnupoxko mpocTHpaeT XUMHUA PYKH CBOH B J1eJIa YeJIOBeYeCKHe...» - 3TO CJI0Ba:

a) bytnepora A.;
0) JlomoHocOBa M.;
B) 3unuHa H.;

r) 3enuHckoro H.;
1) Menneneea /l.

B 3a0anuax NeNe 16 — 22 ycmanoeume npagunvuyo
3a6UCUMOCHb MeIHCOY J1e6bIM U NPAGLIM CHLOJIOUKAMU.
Omeem 3anumiume 6 guoe KomouHauuu yugpp u oyKe.
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Hanpumep: 1A, 25, 3B, 4I.

16. YcTaHOBUTDH COOTBETCTBHE MEXKIAY BUIAAMHU OPOKEeHNSI M UX NPOAYKTAMMU:
Ul npooyKmul

1 cnupToBoe A 3TaHOBas KUCJIOTa

2 YKCYCHOKHCIIOE b monounas kucnora

3 mosiouHoKHCiIOe B aTanon

17. YCcTaHOBUTH COOTBETCTBHE MEKIY HA3BAHUSIMHU YIJIEBOA0OB M UX KJIACCAMU:
Hazeanus Kaccol

1 kpaxman A MOHOCaxapubl

2 TII0KO03a b onurocaxapuasl

3 caxapo3sa B nonucaxapuiel

4 nemtronosa

18. YcTaHOBHUTH COOTBETCTBHE MeKAY HA3BAHMAMH M MOJIEKYJIAPHBIMH (opMyIamMu
YIJ1eBOJ0B:

Ha36aHUA dopmynv

1 mmoko3a A C12H22011

2 caxapoza b (CeH100s)n

3 kpaxman B CsH1206

19. YCcTaHOBHTBH COOTBETCTBHE MEKIY HA3BAHMSAMH BeleCTB M pPeaKUHUsSIMH, B KOTOpPbIe
OHHU BCTYNAIOT:

Ha3zeanua  peaxKuyuu

I rmoko3a A OMBbUICHHUE

2 Kpaxman b runpokcumgom meau (I1)

3 Tpuonenn B c HaTtpuem

4 >TaHon I ¢ iogom

20. YcTaHOBUTH COOTBETCTBHE MEKAY HA3BAHUAMH U (POPMYJIaMU AMUHOKHUCJIOT:
Ha36aHus dopmynv

1 rmyramuHOBas A (HO)CH,—CH(NH2)-COOH

2 cepuH b (NH2)CH.—COOH

3 nu3uH B HOOC—-CH,-CH2—CH(NH2)-COOH

4 amunoykcychnass I HON—(CH2)s—CH(NH2)-COOH

21. YcTaHOBHUTB COOTBETCTBHE MEKAY BUIAMH CTPYKTYP 0€JIKa M X CTPOCHHEM:
CMpYKmypbl cmpoeHnue

1 nepBuyHas A yvacTku 6eKa CKpyueHbl B CIUPalb

2 BTOpHUYHAas b Makpomonekynbl Oenka OpPHEHTHPOBAHBI OJHA OTHOCHUTEIBHO APYroit
oTpeieNI€HHBIM 00pa3oM

3 TpeTuyHas B nocnenoBaTenbHOCTh COETUHEHHS] aMUHOKHCIOTHBIX OCTAaTKOB B MOJIEKYJIE
Oenka

4 yerBeptuuHas [' opHeHTalMs COUPATBLHON LIENU B IPOCTPAHCTBE

22. YcTaHOBHUTB COOTBETCTBHME MeKAY BellleCTBAMHU U MPOAYKTAMM MX NepepadoTKM:
6ewjecmea  nPoOyKmol

1 nemmonoza A raToka
2 MeTaH b Oymara
3kpaxman B OCH3UH
4 xxup I MBLIO
pil| caxa

OTBeThBI

Tema «PacTBopbl: KiaaccH(PMKALMA PACTBOPOB, CNOCO0ObI BBIPAJKEHUS] KOHLEHTPALMH
PacTBOpPOB»
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1 |B |7 |A B, |13 A |19|B
i
2 |A |8 |b 14 B |20|T
3 |b |9 |Bb 15 I |21 B
4 |I' |10 A 16 A |22 A
5 |A |11 |T 17 b [23|3654271
6 |b |12 1 18 A 24151423

Tema «PaCTBOPLI: INEKTPOJUTHYIECCKAA JUCCOIHANUA, PCAKINTHUA HOHHOTI'O 0o0MeHay

1B 10 | T 19 |B 28 | 1B,2B,3A

21 A 11 | [ 20 | B,I',)K 29 17,195,6,3,10,4,8,2

3|b 12 | E 21 |B 30 |3,95,7,12,1,10,6,8,2,11,4

4| T 13 | XK 22 | T 31 |4,12,78,11,14,3,10,6,9,2,13,15,5

5/A,b|14 |BBIXKJLHU |23 |T 32 |5,3,6,1,7,4,2

6| B 15 | AJJLE.3,1, 24 | A 33 16,4,11,1,9,5,7,12,2,13,10,8,3
M,O

7T 16 | K 25 | /1

8| B 17 | B 26 | 1B5,2B,3A

9 A 18 | T 27 | 1B5,2I',3A.4B

Tema «XMMHUYECKHE PeaKLIHID)

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

2 |b 11 | B 20 A 29 | b

3 |BJ3 12 | T 21| T 30 |E

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

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

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

7| 16 | b 2513 34 |b

8 | XK 17 | A 26 | A 35 | B

9 |JI 18 | b 27 | B.B 36 | A

Tema «BaxHeiiluue OpPraHu4eCKue COCANHECHUS: YIJI€BOA0POABI»

1 [B,T,E |6 |BJ|11 |A [16]5

2 | BB 7 |Ap|12 |[E [17]T

3 |AB 8 |AB|13 |T |18]1B,2T,3a, 4B

4 |AB 9 |AB |14 |B [19]1T,2B,3A, 46

5 | B 10 |AB |15 |B |20/ 1B,2B,3A, 4TI, 5]

Tema «BaxHeilIne OPraHNYecKHe COCJUHEHHUS: METAHOJI, JTAHOJ, IVIMLEPUH, YKCYCHas
KHCJI0TA, dKUPbD>

1 [B 7 TA1 [13]B 19 |A
2 [Aq |8 |B 14| B 20 |B
3 T 9 |B 15| A 21 | B
4 T 10| A 16 | B 22 | A
5 [ALJ|11|B 17 | B 23 | B
6 | b 12|BXK |18|B 24 | 1B, 2T, 3B, 4A, 5]1
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Tema «BakHeilllne OpPraHM4YecKHe BelIeCTBA: YIJIEBOAbl, AMHUHOKHCJIOTHI, O0€JIKH,
HYKJIEHHOBbIE KUCJI0ThI. MecTO0 XUMUM CpeH APYTruX HAYK)

1 |b 7 |l 13| T 19 | 1B, 2I', 3A, 4B
2 |0 |8 |A 14 | b,B,I',E,;3,1 20 | 1B, 2A, 3T, 4b
3 |BB|9 |T 15| b 21 | 1B, 2B, 3A, 4
4 | T 10| T 16 | 1B, 2A, 3b 22 | 1B, 211, 3A, 4T
5 |b 11| B 17 | 1B, 2A, 35, 4B

6 |B |12 Ab5B |18 ]1B,2A,3b
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4. OueHo4YHbIe CPeACTBA IJIsl IPOMEKYTOYHOM aTTecTalu
[IpeaMETOM OLIEHKH CIIyXaT YMEHHs W 3HaHusA, npexycmorpeHHbie OI'OC

no aucturuimae OYII1.07 buonorus, HanpaBieHHble Ha GOPMUPOBAHUE OOIIUX U

poecCHOHATEHBIX KOMITCTCHITHH.

W

©

10.
11.
12.
13.

14.
15.

16.

17.

18.

19.

20.

21.

22,

23.

Bonpochl K KOJJIOKBHYMY
OCHOBHBIE KJIACCHl HEOPraHUYECKUX coequHeHnil. CBOMCTRA.
OCHOBHBIE MOHATUSA XUMUU. 3aKOH COXPAHEHHUSI MAaCChl U SHEPIHH.
DNEeKTpOHHOE CTPOECHHE aToMa. /[BOMCTBEHHAs MPUPOJIA SJIEKTPOHA.
KBaHTOBBIE XapakTepuCTUKH 3J1eKTpoHA B atome. [Ipuunmn Ilaymm. IIpasuna
KiteukoBcKoro.
CoBpemenHas (opmynupoBka mnepuoanyeckoro 3akona /.M. Menneneesa.
CTpyKTypa NepuoINYECKON CUCTEMbI XUMUYECKHUX AJIEMEHTOB.
[lepnonnueckoe W3MEHEHUE HEKOTOPBIX CBOWCTB AaTOMOB XHMHYECKHUX
3JIEMEHTOB(aTOMHBIE PaInyChl, JHEPTETUUECKUE XapPAKTEPUCTUKN aTOMOB).
[TonsiTne xumuueckoil cBsA3UM. OCHOBHBIE XapaKTEPUCTHKU XHUMHUYECKOU
CBSA3U.
KoBasieHTHas cBs13b. BaneHTHBIE 2JIEKTPOHBI.
['uOpuauzanus aToMHBIX opOutaneid. Buasl rubpuauzanuu S- U p-
opOuTaneu.
[TosapHOCTH MONEKYJII. DIIEKTPOOTPULIATENBHOCTb.
HNonnas cBs3p. Bonopoanas cBa3b. MeTaumyeckas CBs3b.
DIJIEMEHTBI XUMUYECKON TEPMOJUHAMUKHU. 3AKOHBI TEPMOXVUMUHU.
OHTaNbIUA. TernoBeie 3¢ pexTrI XUMHAYECKUX IIPOIIECCOB.
TepMoxuMuyeckreypaBHEHHUS.
3akoH ['ecca. CnenctBus u3 3akoHa. CTanaapTHast SHTAJIBIINS 00pa30BaHUsI.
Outponus. CrannaptHas sHTponus. 300apHO-U30TepMUUECKU TOTEHLIUA.
VYcnoBue caMoNpon3BOIBHOIO MPOTEKAHNS PEAKIIMIA.
Xnmuueckass KuUHETHMKa. CKOpPOCTb TOMOI€HHBIX XUMUYECKHX PEaKIMA.
@akTOpPHI,BIUSAIONINE HA CKOPOCTh PEAKIIMK. 3aKOH JIEHCTBYIOIINX Macc.
CKOpOCTh T€TEPOTrE€HHBIX XUMHUYECKHX pPEakUUid. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOH peakiuu ot Temiiepatypsl. [IpaBuno Bant-T'odda.
HeoOxoaumoe ~ yciaoBue — Hayajlla  XMMHUYECKOTO  B3aMMOJCHCTBUSL.
DHepreTudeckuiioapbep. DHEprusi akTUBALIUH.
OOparumbie peakiuu. Xumudeckoe paBHoBecue. [lpunuun Jle Illarenbe.
KoncranTa paBHOBECHS.
BnusHue TemmepaTypbl, JaBlIE€HUS W KOHIEHTpAlMM Ha CMELIEHUE
XUMHUYECKOTO PAaBHOBECHSI.
PactBopel, ocHOBHbIe TOHATUSA. Kraccudukanus AUCHEPCHBIX CHCTEM.
[Ipouecchl, MNpPOUCXOALIME TMPU PACTBOPEHUH BeUIECTB. [maparHas
(conbBaTHas) Teopus .M. Menneneena.
TennoBeie siBieHUs NpU pacTBOpeHHU. PacTBopuMocTh BemiecTB. CrocoObl
BBIPAKEHHSI KOHLIEHTPALUU PaCTBOPOB.
Bopa B mpupoae. ®usndeckre CBOKWCTBA BOJIbL. /[narpaMma COCTOSTHUS BOJIBI.
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24,

25.

26.

217,

28.

29.

30.

31.

32,
33.

JlaBiieHMEe  HACBIIEHHOTO TMapa HajJ  pacTBOpOM. 3akoHbl  Pays.
Kpurockonudeckas u 30yanocKonrIecKast TOCTOSTHHBIE PACTBOPUTEIS.

CocrtaB mnpupoaHbix BoA. JKecTKOoCTh BOJBI. BUIBI &KECTKOCTH W METOJbI
YCTPaHECHUS.

OnekTponuTbl. OCHOBHBIC MOJOXEHUS DBJEKTPOIUTUYECKON HCCOLMAIUU.
Jucconmanus KHCIOT, OCHOBaHUM, BOAHBIX pPacTBOpPOB cojiei. CTeneHb
JIACCOLUALINH.

CpoiicTBa pa30aBJICHHBIX PACTBOPOB  CHAOBIX  JJIEKTPOIMUTOB. 3aKOH
paz0aBnenus OctBanpaa. CBoiicTBa pa30aBICHHBIX PACTBOPOB CHIIBHBIX
AIEKTPOJIUTOB.

Bona kak cnabsiif anexkrponut. MoHHOE npousBefeHre Boabl. BomopoaHbiii
MOKA3aTelb.

HNoHHO-MOJIEKyISIpHbIE peaKklMi OOMEHa MEX]y PacTBOPAMH JJIEKTPOIUTOB.
VYcnoBus npoTekaHus peakiuii HOHHOTO oOMeHa. ['uaponus comeit.
OcCoOEHHOCTh CTPOEHHUS AaTOMOB METAUIOB. MeTOoAsl TMOJyYeHUsS U
(u3nYecKue CBOICTBA METAIIIOB.

Mexanu3mM BO3HMKHOBEHHSI JBOWHOTO 3JIEKTPUUECKOIO CJOS. DIJIEKTPOIHBIC
MOTEHIMAJIBI METAJIIOB.

XUMHYECKHE CBOKMCTBA METAJIOB. Y paBHeHUe HepHcera.

XUMHUYECKHE UCTOYHHUKH TOKA. [IpakTnueckoe nmpumenenue. ['anpBannyeckue
aneMmeHThl BonbTa 1 Jlanusmns SkoOu. DneKTpoXuMHUUYECKHe aKKyMYJISITOPBI,

34. 3JIGKTpOXI/IMI/ILIeCKI/I€ AKKYMYJIITOPLI, TOIIJINBHBIC OJICMCHTHEI. CYXI/IC

35.
36.

37.
38.

39.

40,
41.
42.
43.
44.

45.

46.
47.
48.
49.
50.
o1,

rajbBaHUYECKUE JJIEMEHTHI.

Koppo3us metamnos. Knaccudukaius npoieccoB KOppO3HUH.

Metoapl 3alUThl METANIOB OT KOPPO3UHU. OJEKTPOJIU3 PAaCIUIaBOB U
pacTBOpoB.37.MeTauibl U CIUIaBBI B CTPOUTENBLCTBE. JKene30 1 aTtOMUHUM.
Komnmounansie cucremel. MeTtonsl nomyyenns. CTpyKTypa MULEIIIBI.

CrorictBa  koJutoMaHbIX  pacTBOopoB.  Koarymsuums.  CenumeHrtanus.
[TenTuzanus.

Bunbl  komnouaHeix cucteM. CTpykTypooOpa3oBaHHsi B JUCHEPCHBIX
CUCTEMAX.

CoennHeHUs KPEMHUS B CTPOUTENBLCTBE. PacTBOprMOE CTEKIIO.

CunmkaTtHoe cTeki10. Buael u cBoiicTBa.

Crexioobpa3ubie MaTepHuaibl. [ THHBL.

N3BeCTKOBBIE 1 MATHE3UAJIBHBIE BSKYIME BEIIECTBA.

['uncoBbie BsoKymMe BemecTBa. PactBopumoe ctekio. 46 ['mapaBnuueckue
BSDKYIIIME BELIECTBA.

47. OOmue TpeACcTaBICHUS O BBICOKOMOJICKYJISIDHBIX COCIUHCHUSX.
[Tosmmmepsi.

AJfOMUHATHBIN LEeMEHT. [loIMMepBI B CTPOUTENBCTBE.

Komnnekcusie coequnenns. OCHOBHbIE NOHATHA. HoMeHKnaTypa.

OCHOBBI KQUECTBEHHOT'O W KOJIMYECTBEHHOI'O AHAJIN3A.

BemecTBo. Cocra BeniectBa. ArperaTHbIE COCTOSIHUS BEIIECTBA.

Cwmecu. MaccoBas 1 00beMHasi 1011 KOMIIOHEHTOB B CMECH

CrpoeHnue aroma.
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52,

53.
54,
55.
56.

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

[Tepronnueckuii 3axkoH u llepuoguueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
. . Menneneena.

Buasl XuMn4ecKon CBSI3H.

JlucnepcHbIE CUCTEMBI.

Kiaccudukanys XUMHIECKAX PEaKITHiA.

CKOpOCTh XMMHYECKHUX peakiuii. DakTopbl, BIMSAIOINME Ha CKOPOCTh
XAMHUYECKUX PEaKIUH.

O6paTUMOCTh XUMUUYECKHUX PEaKIIUi. XMMUYECKOE PAaBHOBECHE.

Cnoco0bI BeIpaKeHUST KOHIICHTPAIIUH PACTBOPOB.

Teopus 2JIEKTPOTUTUYECKON JTUCCOIUALINY.

['uaposin3 opraHnyecKruX U HEOPraHMYECKUX BEILIECTB.

OKHUCITUTENBHO — BOCCTAHOBUTEJILHBIE PEAKIIUH.

DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB.

Knaccudukanms HeopraHn4eCKuX BEIECTB.

MeTansl.

HewmeTtaminl

Knaccel HeOpraHm4ecKux COeAUMHEHUM: OKCHIbI, KUCJIOThI, OCHOBAHHUS, COJIU.
['eHeTrueckast CBA3b MEKIY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.
Pacuetsl o xumudeckum (Hopmysiam, N0 XUMUUECKUM YPaBHEHUSIM PEaKIIUi.
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4. KpuTepum olleHKH OTBETA CTYJIeHTA HA IK3aMeHe
XapakTepucTHKa 0TBeTa

JlaH TONHBIN, Pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMPOC, MOKA3aHA
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH, I0KA3aTEJIbHO PACKPBITHI OCHOBHBIC
MIOJIOKEHUSI BOMPOCOB; B OTBETE MPOCICKUBACTCS YETKAsI CTPYKTYpa,
JIOTUYECKast MOCIIEIOBATENBHOCTb, OoTpakaroIias CYIIHOCTD
PACKpbIBAaEMbIX MOHSITUH, TEOPH, SIBICHUI. 3HAHUE JEMOHCTPUPYETCS
Ha (¢oHE TIOHUMaHWA €ro B CHUCTEME [JIaHHOW HAyKH U
MEKIMCIMIUIMHAPHBIX CBS3€. OTBET U3JI0KEH JINTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM MpodeCcCHOHANBHOW TEPMUHOJIOTHH.
Moryt ObITb JONYIIEHBI HEAOYEThl B OMNPEIACICHUH TMOHSITHM,
WCIIPABIICHHBIE CTYJICHTOM CaMOCTOSATENIBHO B MPOLIECCE OTBETA.
JlaH MONHBIN, pa3BEpHYTHI OTBET HA MOCTABJICHHBIM BOIPOC, MOKA3aHO
YMEHHUE BBIJCIUTh CYILIECTBEHHbIE W HECYLIECTBEHHbIC IIPU3HAKH,
MPUYUHHO-CJIEACTBEHHbIE CBsI3U. (OTBET UYETKO CTPYKTYpPUPOBaH,
JIOTUYEH, W3JI0KEH JIMTEPATypPHBIM A3BIKOM C  HCIOJb30BAHUEM
COBPEMEHHOM MpOo(PEeCCHOHANBHON TEePMHHOJOTUH. Moryt OBITh
JTOMyIIeHbl  2-3  HETOYHOCTH WM  HE3HAYHMTEIbHBIE  OIIMOKH,
VCTPABIICHHBIE CTYJACHTOM C IIOMOIIBIO PENOAaBATENS.
JlaH HeZOCTaTOYHO TMOJIHBIM M HEJIOCTAaTOYHO PAa3BEPHYTHIM OTBET.
Jlornka ® MOCIENOBAaTENbHOCTh W3JIOKEHUS HWMEIOT HapyUICHUS.
JlomyiieHsl OMMUOKH B PACKPBITUU TOHITHM, yHOTPEOICHUH TEPMHUHOB.
CryaeHT He crnocoOEH CaMOCTOSITENIbHO BBIICIUTH CYIIECTBEHHBIE U
HECYILIECTBEHHBIE ITPU3HAKU U IPUUYUHHO-CJICICTBEHHbIE CBA3U. B oTBETE
OTCYTCTBYIOT BBIBOJIbI. YMEHHE PACKpPBITh 3HAUYCHHE OOOOIIEHHBIX
3HAaHUW He ToKa3aHo. PeueBoe odopmieHne TpedyeT MOMPaBoOK,
KOPPEKLIHH.
OTtBer mpezacTaBisieT coO0l pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU
ommbOkamu 1o  Bompocy.  IIpucyTrcTByroT  (pparMeHTapHOCTb,
HEJIOTUYHOCTh U3JIokeHusl. CTyJIeHT HE OCO3HAET CBS3h 00CYXKIaeMOTO
BOIIpOCa C JAPYTrUMU OOBEKTaMU JUCHUIUIMHBI. OTCYTCTBYIOT BBIBO/IBI,
KOHKpPETU3alusl W JO0Ka3aTeIbHOCTh W3JI0KEHUA. Peub HerpamoTHas,
npodeccuoHalIbHAsT TEPMUHOJIOTHS HE UCIIONb3yeTcs. JlomoaHuTeIbHbIC
Y YTOYHSIOIIME BOIPOCHI MPENOAABATENS HE NPUBOIIT K KOPPEKUUU
OTBETA CTYJICHTA.
W
OTBeT Ha BONPOC MOJTHOCTHIO OTCYTCTBYET
WJIn
OTka3 oT OTBETa

Ouenka
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