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1. IMacnopT ¢oHIa OLleHUBaeMBbIX CPeCTB
1.1. Ob6aactb npumeHennss ®OC

®OC  npenHa3HaueH Uil NPOBEPKM  PE3YyJIbTATOB  OCBOEHUS
o0mreoOpa3oBaTeTbHON  YUEOHOW JUCIUIUIMHBI «XHUMHUS» TI0 CICIHATBHOCTH
35.02.05 ArpoHomus
1.2. Ileau u 3agaum co3ganus ®OC

Hensto  cozmanuss DPOC  gBisieTcss  YCTAHOBJIEHUE  COOTBETCTBHS
y4eOHBIXIOCTHKEHUN  3allJTAaHUPOBAHHBIM  pe3yjibTaTaM  OOyYeHHs 1O
oOmieo0pa3oBaTeNbHON  JUCHUIUIMHE «XUMHUS» U TpeOOBaHUSM OCHOBHOM
o0pa3oBaTeIbHON MPOTPaMMBI.

®OC pemraet 3a1auu:

- KOHTPOJb U YINpPaBICHHE IPOLECCOM MPHOOPETEHUsI O0yYarOIIUMUCS
HEOOXOTUMBIX 3HAHHH, YMEHUH, HABBIKOB u YPOBHSI
c(hOpMUPOBAHHOCTUKOMIIETCHIINHU,  omnpenaenéuupix B OIOC  CIIO  no
HaIpasJICHUIO oArotoBknu Ha ocHoBe ®I'OC COO;

- KOHTPOJb (C TOMOIIBI0O HAa0Opa OIIEHOYHBIX CPEACTB) M yIpaBlCHHUE
(C HOMOIIIBIO 3JIEMEHTOB OOpPAaTHOM CBSI3M) JIOCTHMIKEHHEM IIeJiel peanu3aiuu
OIIOII,onpeneneHHbIX B BHJIE Habopa OOILIEKYIbTYPHBIX,
o0menpodeccuoHaNbHBIX UMTPO(HECCHOHATFHBIX KOMIIETCHIIUN BBIITYCKHUKOB.

Haznauenue QoHaa OLEHOUHBIX CPEJACTB: UCHOIB3YETCS ISl ONIEPATUBHOIOU

PETYJISIPHOTO yIpaBJIEHUS y4ueOHOM NEATEIbHOCTHIO (B TOM
YHUCJIECAMOCTOSITEILHOM) CTYJIEHTOB, a TaKXe TMpEeJHA3HAYEH JUJI1 OILICHKHU
CTEMEHHUIOCTUKECHUS 3aIrIaHUPOBAHHBIX pE3yJIbTaTOB oOy4eHHs o
3aBEPIICHUI000YICHHSIB YCTaHOBJIEHHOM y4eOHbIM MJIAHOM

dbopme: muddepeHITUPOBaHHBIN 3a4ET.
[TepedyeHpb BHIOB OIIEHOYHBIX CPEJCTB COOTBETCTBYET pabodell IporpamMme
JTVCHHUILUTHHBIC X AMUSI.

1.3. Tlnanupyemble pe3yJibTAaThl 0CBOEHHUsI 00111€00pa30BaTEILHOI
aucuIIMHBI B cooTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynbTraTe ocBoeHUsI y4€OHOM TUCIUIUIMHBI O0yJarOUUNCS T0KEH YMETh:

- OIIPEIEIISITh U3YUYCHHBIC BEIIECTBA 10 TPUBUAJIBHON WJIM MEKIYHAPOIHOU
HOMEHKJIATYPE;

- OIPEEIISATh BAJICHTHOCTH U CTENEHU OKHUCJIEHHUS XUMUYECKUX 3JIEMEHTOB, THUII
XAMUYECKOM CBSI3M B COCJIWHEHHMSIX, 3apsi]l MOHA, XapakTep Cpeabl B BOJIHBIX
pacTBOpaxX HEOPTaHWYECKMX M OPraHUYECKUX COCIUHECHUM, OKHUCIUTEIb U
BOCCTAHOBUTEND, MPUHAJIEAKHOCTh BEIIECTB K Pa3HbIM KJAacCaM HEOPraHUYECKHUX
Y OPTraHUYECKUX COCTMHEHUI;

- XapakTepu30BaTh »JJIEMEHTHl MAaJIbIX IIEPHOJIOB 10 HUX TMOJIOKCHUIO B
[lepuonuueckoii cucreme J[.M. MeHneneeBa; oOnme XWUMHUYECKHE CBOMCTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYECKHUX



COEIMHEHUI; CTPOECHUE U XMMHUYECKHE CBOMCTBAM3YYEHHBIX HEOPraHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

- 0OBSICHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTABa U CTPOCHHUSI, IPUPOTY
XUMHUYECKON CBsI3UM (MOHHOW KOBAJICHTHOW, META/UIMYECKOW U BOJOPOIHOIN),
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIMu U TMOJOKEHUE XHUMHYECKOTO
pPaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

- BBIMIOJIHSITh XUMUYECKHUM SKCIIEPUMEHT: IO PACHO3HABAHUIO BAXKHEHUIITUX
HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUN;

- TPOBOJUTH  CAaMOCTOATENbHBI IMOMUCK XUMUYECKOM HMHPOpMalUU C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHMKOB (HAYYHO-TIOMYJISIPHBIX — W3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  VIHTepHeTa);  HCMOIB30BATH
KOMITBIOTEPHBIE ~TEXHOJOTHUU 1  00pabOTKM W mepefayd  XUMHYECKOU
uH(OpMAIUU U €€ MPEJCTABICHUS B Pa3IUYHBIX (OpMax;

- CBSI3BIBATh U3YUCHHBIM MaTepHraia co CBoei mpodeccuoHanbHON AesTEIbHOCTHIO;
- pelllaTh pacueTHbIC 33/1a41 10 XUMUYECKUM (PopMysiaM U ypaBHEHUSIM;

B pesynbTraTe ocBoeHUsT y4eOHOM TUCIMIUIMHBI 00YYarOIUNCs TIOKEH 3HATH!

- U3JIOKCHUE BAXHEMIIMX XUMHUYECKUX IIOHATHUH: BEIIECTBO, XHUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbBIE aTOMHAsI 1 MOJICKYJISIpHAsi MacChl, MOH,
QJUIOTPONMS,  W30TOIbI,  XUMHUYECKass  CBSI3b,  AJEKTPOOTPUILIATEIHHOCTD,
BaJICHTHOCTh, CTENEHb OKHUCJICHHS, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM
ra3oo0pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJSIPHOTO M  HEMOJEKYJISPHOIO
CTPOCHMS, pAaCTBOPBI, DBJIEKTPOJIUT U HEDJIEKTPOJUTHI, SIECKTPOJIUTHYECKAs
JUCCOLMALINS, OKUCIUTEIb W BOCCTAHOBUTEIb, OKHCIEHHUE M BOCCTAHOBIICHHE,
TerIoBo 3¢p(dEeKT peakuuu, CKOPOCTh XUMHUYECKOW peakiMH, KaTajus,
XUMUYECKOE paBHOBECHE, VYTIJIEPOJHBIN cKenleT, (yHKIIMOHANIbHAS TpyMIa,
H30MepHsi, TOMOJIOTHS;

- OCHOBHBI€ 3aKOHBI XUMHUH: COXPAHEHHE MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa
BemecTs, [lepnonnuecknii 3akon J1.11. Mennaeneena;

- OCHOBHBIC TEOPUM XHUMHH: XHUMHUYECKOW CBSI3U, DJICKTPOJIUTHUYECKON
JIMCCOIUAIINY, CTPOCHUE OPraHUYECKUX U HEOPTaHUYECKUX COCTMHECHMUI;

- OMMCAaHUE BAKHEUIIINX BEUIECTB U MATEPHUAJIOB: BAXKHEHIITNE METAJUIbI U CIUIaBbI;
CepHasi, COJIsIHasi, a30THAs W YKCyCHas KHUCJIOTBI; OJIarOpOJIHbIE Ta3bl, BOJOPO/I,
KHUCIIOPOJI, TAJIOTE€HBI, IEJI0YHbIE METAJIbI; OCHOBHBIC, KUCIOTHBIE U aM(pOTEpHbBIC
OKCHUJIbI U THUAPOKCHUIBI, IIEJIOYHU, YIIEKHUCIbIA U yrapHblid ra3bl, CEpHUCTBIA Ta3,
aMMHMaK, BOJla, MPUPOJHBIA ra3, ME€TaH, 3TaH, 3TUICH, allETUJIEH, XJIOPUJ HATpUs,
KapOOHAT W TUAPOKapOOHAT HaTpusi, KapOoHatr u Qocdar kampums, OEH30I,
METaHOJI M ATAJOH, CIOXKHBIE A(UPHI, KUPBI, MbLJIa, MOHOCAXapU bl (TIIOKO3a),
aucaxapuipl  (caxaposa), mojucaxapuibl (Kpaxmaal W UeJUII0JI03a), aHWIMH,
AMUHOKHCJIOTBI, OEJIKU, UCKYCCTBEHHBIE M CHUHTETUYECKHE BOJIOKHA, Kay4dyKH,
MJIACTMACCHI;

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu hopmupoBanuu U pazsutun OK
u [TK(tabmuma 1).



Tao6auna 1.

Koa n
HAaHMEHOBaHHE
(popmMupyembIX
KOMIIeTeHI M

HﬂaanyeMble PE3YJbTAThI OCBOCHUA JUCHHUILINHBI

OO0mue

I[I/ICIII/IHJII/IHapHLIe

OK 01.

Bribupats ciocoOst
pelieHus 3aaa4d
npodeccHoHATEHOM
JESATSIbHOCTH
IMPUMCECHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

JIP 05 B yactu TpyJ10BOr0 BOCIIUTAHMS:

- TOTOBHOCTH K TpYyAy, OCO3HaHHE IICHHOCTH MAacCTepCTBa,
TpyAoIO0ue;

- TOTOBHOCTh K aKTUBHOH JCSITEILHOCTH TEXHOJIOTHYECKOH U
COIMAJILHOW  HANpaBJICHHOCTH,  CIOCOOHOCTh  WHUIIMHPOBATH,

TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIMTOHSITH TAaKyIO JACSITEILHOCTD;
- MTHTEPEC K pa3IM4HbIM chepaM mpoecCHOHATIBHON AeATEIbHOCTH,
OBnameHne  yHUBEPCATHHBIMH YYCOHBIMU TIO3HABATCIbHBIMH
NEUCTBUSIMU:
MP 01 a) 6a30BbI€ JOrHUYECKHE EHCTBUS:
- CaMOCTOATENbHO (POpPMYIHpPOBaTH M aKTYaTU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBATh CYIIECTBEHHBIM TMPU3HAK WIM OCHOBAaHUS JUIA
CpaBHEHUs, Kiaccuukanuu u 0600IIeHHUS;
- ONpeAeNsTh LEeNH eATENbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPHUH
UX JTOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPHUBAEMBIX
SIBJICHHSIX
- BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OIEHHUBATh COOTBETCTBHE
PEe3yIBTATOB IIEJISIM, OLIEHUBATh PUCKU TIOCIIEJICTBUN JIEATEILHOCTH;
- pa3BUBaTh KpEaTHMBHOE MBIIUICHHE TMPU PEUICHUH >KU3HEHHBIX
npobem
JIP 07 6) 6a30BbIC HCCAEAOBATEIIBCKUE ACHCTBUS:
- BIQJIeTh HaBbIKAMHU YYEOHO-MCCIEAOBATEIILCKOM W TPOCKTHOU
JeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus mpooaem
- BBIABJISIT TPHUYHMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJIM3HPOBAThH

I1P0 2BnageTh CUCTEMON XUMHYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroIiye
HOHATHUS (XMMUYECKHH 3JIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
JIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCT,
JIEKTPOOTPHULIATEIBHOCTh, CTENICHb OKUCIICHUS,
XUMHYECKas CBS3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEM, YIIIEPOAHBIH CKETeT,
(GyHKIHMOHATBHAS TPYIINA, pauKail, H30MepHs,
U30MEpbl, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH,
YTJIIEBOIOPOAbI, KUCIOPO- U a30TCOAEpIKaIINe
COEMHEHUS, OMOJIOIMYECKH aKTUBHBIE
BellecTBa (yIaeBobl, )KUPbI, OEIKN), MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KPUCTAJIINYECKAs PEIIETKA, TUIIBI XUMHUYECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U DHJIOTEPMUYECKHE, PEAKIIUT HOHHOTO
o0OMeHa), pacTBOp, dJEKTPOIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOIUTHYECKAS
JUCCOLMAINSl, OKHCITUTEIb, BOCCTAHOBUTEIb,
CKOPOCTb XUMUYECKOW PEAKIINH, XUMHUUECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TeOopus
XMMHYECKOTO CTPOEHHSI OPTaHUYECKUX BELLECTB
A.M. bytneposa, Teopusl dJEKTPOJIUTHIECKON




3a/1a4y, BBIIBUIaTh TUIIOTE3Y €€ PEIICHMS, HAXOAUTh apryMEHTHI IS
JIOKa3aTeJIbCTBA CBOUX YTBEPXKACHUMU, 3aJaBaThb IapaMmeTpsl H
KPUTEpUU PEILLICHHUS;

- AHAJIM3UPOBATH IOJYYECHHBIE B XOJE PELICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKM OLICHUBAaTb MX  JIOCTOBEPHOCTb, IPOrHO3UPOBATH
HU3MEHEHUE B HOBBIX YCIOBHAX;

- YMETb IIEPEHOCUTh 3HAHUs B IIO3HABATEIBHYIO U IIPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATH 3HAHUSA U3 PA3HBIX IPEAMETHBIX 00IacTel;

- BBIABUIaTb HOBBIE WJEH, IpeajaraTb OPUIMHAJIBHBIC IOIXOIBI U
peleHust; CnocoOHOCTh WX HCIOJB30BAHUS B IO3HABATEIBHOH W
COLIMAJIbHOW ITPAKTHKE

Jccouranuu, nepuoguyeckuit 3akon J1.1.
MeHeneeBa, 3aKOH COXpaHEHHsI MacChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMHUH,
(hakTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
cocTaBe, OJTYyYeHUH U 0€3011aCHOM
MCIIOJIb30BAaHUM BAKHEUIIINX HEOPTraHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUICCKON
JIeSITEeIILHOCTH YEJIOBEKA,

- YMETh BBIABJIATH XapaKTEPHbIE IPU3HAKU U U
B3aMMOCBSI3b U3YUYECHHBIX MMOHATUH, TPUMEHSITh
COOTBETCTBYIOILIME MMOHATHUS MIPU ONTUCAHUHU
CTPOEHHUSI U CBOMCTB B3aUMOCBSI3b U3yUYE€HHBIX
MOHATHI, IPUMEHATh COOTBETCTBYIOLIUE
MIOHATHS TIPU OMTMCAHUM CTPOCHHUS U CBOWMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB U UX
MIPEBPAILCHH; BBIABISATH B3aUMOCBSI3b
XUMHYECKHNX 3HAHHUH C TIOHATHSIMHA U
IPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

I[IP6 3 ymeThb HUCHONB30BaTh HaWMEHOBAHHS
XUMHYECKUX COCIUHEHUW  MEXIYHapOIHOIrO
COI03a TEOPETUYECKOW M NMPUKIAJTHOU XUMHHU U
TPUBHUAIBHBIE HA3BAHUS BAXKHEWIIHNX BEUIECTB

(oTunen,  ameruneH, — TAUNEpUH,  (eHom,
dbopmanbierua, YKCyCHas KHCIIOTa, TJIWIIHH,
yrapHbelii Tra3, YIJIEKHCIBIA Ta3, aMMHUaK,
rameHas  M3BeCTb,  HEraieHas  H3BECTb,

MUTHEBAs COJla U JPYTUX), COCTABIATH (POPMYIIbI
HEOPraHMYECKUX U OpPraHMYECKUX BEIIECTB,
YpaBHEHHUS XUMHUYECKHUX PEaKIHi, 00BICHATh UX
CMBICI; MIOATBEPK1ATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU HKCIEPUMEHTAMHU "




3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUi;
YMETb YCTaHABJIMBATH IPUHAJICKHOCTD
M3YYEHHBIX HEOPraHMYECKUX U OPraHUYEeCKUX
BELIECCTB K OIIPEJIEIICHHBIM KJlaccaM U IpyNIaM
COEIMHEHMI, XapaKTepU30BaTh UX COCTaB U

- B@XXHEUIIME CBOWCTBA; OIPENEIATh BUIbI
XMMHUYECKUX CBsI3ed (KOBaJ€HTHas, WOHHas,
METaJINYeCcKas, BOJIOPOJIHAS), THUIIBI
KPUCTAIINYECKUX peleToK BEIIIECTB;
KJIaccu(puUUpoBaTh XMMUYECKUE PEAKLIUY;

- chopMUpOBaThH IIPEJCTABICHHUS: 0
XUMHUYECKON COCTaBIIAIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pOJIHU
XMMMM B TI03HAHWU SIBICHUH TNpPUPOIBI, B
(GOpMHUpPOBAaHMM  MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'PaMOTHOCTH,
HEOOXOJUMOW JUIsl pEIICHUs MPaKTHYECKUX
3aJad = M DKOJOIMYECKM  OOOCHOBAaHHOIO
OTHOIIEHUS K CBOEMY 3J0POBbIO M NPUPOIHON
cpene;

[1PG 4 ymeTb IpOBOUTH pacUEThI 110
XUMHUYECKUM (hopMyJiaM U ypaBHEHUSIM
XUMHYECKHUX PEaKIMi ¢ UCTIOJIb30BaHUEM
(U3NYECKUX BETUYNH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MACCHI,
o0bemMa (HOpMalbHbIE YCIOBHSI) I'a30B,
KOJINYECTBA BEILIECTBA; UCII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS /ISl IPUHATHUS
pelIeHN] B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHUEM

OK 02.
HUcnons3oBaTth

B 06macTi IEeHHOCTH Hay4YHOTO TIO3HAHMS:
JIP 04 chopmupoBaHHOCTH MHPOBO33PEHHS,

I[IP6 3 ymerp TUIAHUPOBATh U  BBHINOJHATH
XUMHYECKMH  DKCIEpPUMEHT  (mpeBpalleHus]




COBpPEMEHHBIE CPEACTBA
MOKCKA, aHaJIM3a U
MHTEpHpEeTauu
nHpopManuu u
nH(pOPMALMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npoeCCHOHATLHON
JeATeIbHOCTH

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKu W

00I11eCTBEHHOMN IIPAKTHKU,0CHOBAHHOTO Ha Jjaore
KyJIbTYDP,CIIOCOOCTBYIOIIIETO ~ OCO3HAaHMIO  CBOEr0  MecTa B
IIOJINKYJIBTYPHOM MUPE;COBEPILIECHCTBOBAHUE A3BIKOBOM U
YUTATEIbCKONKYIIBTYPbI Kak cpeacTaa B3aUMOJICUCTBUSA

MCKAYIIOAbMHU W IIO3HAHUA MHPA,0CO3HAHHUE LCHHOCTHU Haquoﬁ
JACATCIIBHOCTUTI'OTOBHOCTD OCYHICCTBJIATDH IMPOCKTHYIO
HHUCCICOOBATCIIbCKYIO ACATCIIBPHOCTh HHANBUAYAJIbHOU B I'PYIIIIC

OBnaneHue YHUBEPCATHHBIMU y4eOHBIMUIIO3HABATEILHBIMU
NEUCTBUSIMU:

MP 04 B) pabota ¢ uHpOpManuei:

- BIIAJICTh HaBBIKAMH MOy YCHHUS uH(pOpMaIuU u3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSITCIIBHO

OCYILLECTBIIATh MOMCK, aHAJIU3, CUCTEMATU3ALMUI0 M HHTEPIpPETALHIO
nHGOpPMAIMY PA3TMYHBIX BHIOB U()OPM IpEACTaBICHUS

- CO3/1aBaTh TEKCTbl B pasIMYHbIX (OpMATaX C y4yeTOMHa3HAUEHUS
uHpOpMAIMK M LEJICBOM ayAUTOPUH,BHIONpAs ONTUMAIBHYIO (OpMY
IIPEJCTAaBICHNS UBU3YaJIN3aLUH;

- OLICHUBATh JIOCTOBEPHOCTb,
uHpopManuu, ee COOTBETCTBUE
MOpaIbHO-ITUYECKUM HOpMaM

- CTOJIB30BATh CPEACTBAa MHPOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PEIICHUA

KOTHUTHBHBIX,KOMMYHHUKATUBHBIX U OPraHU3aIMOHHBIX 3a]1a4 C
co0roIeHNeMTPeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MacCHOCTH,TUTUEHBI, PECYPCOCOEPEKEHMS], TPABOBBIX UITHUECKUX
HOPM, HOpPM MH(OPMAITMOHHON

0e301acCHOCTH;

- BJIJIETh HaBbIKAMH PacllO3HaBaHM U 3aIIUTHI HHPOpMaIuy,
nH(OPMaLIMOHHON 6€30MaCHOCTH JIUYHOCTH;

JICTUTUMHOCTD
IIpaBOBbLIM u

OpraHMYECKHUX  BELIECTB INpPU  HarpeBaHUU,
IOJy4YeHHE OSTHIIEHA U H3Y4YE€HUE €ro CBOICTB,
KaueCTBEHHbIEC PEAaKIMM Ha allbJeTU/bl, KpaxmMal,
YKCYCHYIO KHCJIOTY; JA€HaTypauus O€eJKOB HpH
HarpeBaHuHU, LBETHBIE  peakUuu  OEJIKOB;
IPOBOJIUTH

peaky HOHHOTO OOMEHa, OINpPENeNsTb Cpeny
BOJIHBIX PAacTBOPOB, KAYECTBEHHbIE pPEaKIUHM Ha
cynabdar-, kapOoHAT- M XJIOPHUA-aHHOHBI, HA
KaTHOH aMMOHMSI; pellaTh 3KCIIEPUMEHTAIIbHbIE
3anaun o reMaM "Meramisl" u "Hemeramist") B
COOTBETCTBUU c paBUIaMU TEXHUKY
0€30MaCHOCTH TPH OOpPAIICHUU C BEUIECTBAMH U]
1a0opaToOpHbIM 000pYyIOBaHUEM; INPEACTaBIATH
pe3ysnbTaThl XMMHUYECKOIO  OSKCIIEPUMEHTAa B
(dopme 3amucH ypaBHEHMH COOTBETCTBYIOLIMX|
peakuuii 1 (GopMynIHpOBaTh BBIBOJbI Ha OCHOBE
9THUX PE3yJIbTaTOB;

[IP6 6 ymerb aHanmu3UpoOBaThb XUMHUYECKYIO
UHPOpPMALIMIO,  MOJy4YaeMyl U3  pa3HbIX
HCTOYHUKOB (CpeICTB MaccoBOil MH(popManuu,
ceTb VIHTEpHET U Apyrue);

TIP6 4 BageTs OCHOBHBIMU METOIAMHU

HAY4YHOTO ITO3HAHUS BEUIECTB U XUMHUECKUX
sIBJICHUH (HaOJI0/IeHre, U3MEpPEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE); YMETh
HIPOBOJUTH PAcUYEThl 10 XUMUUYECKUM (hopMysiam
U YpaBHEHUSIM XMMHUYECKUX peakluil ¢
UCIOJIb30BaHUEM (PU3HUECKUX BEJINYMH,
XapaKTepU3yIOIINX BEIECTBA C

KOJINYECTBEHHOW CTOPOHBI: MacChl, 00beMa
HOpMaJbHbIE YCIIOBHS) ra30B, KOJUYECTBA
BEIIECTBA; MCIOJIb30BaTh CHCTEMHBIE




XUMHUYCCKUC 3HAHUA IJId NPUHATUA pCIJ_IeHI/Iﬁ B
KOHKPETHBIX )KU3HCHHBIX CUTyallUAX,
CBA3aHHLIX C BCIICCTBAMHA U UX HNPUMCHCHHCM

OK 04.

D heKTHBHO
B3aUMOJICHCTBO BaTh U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTbH K CaMOpa3BUTHIO, CaMOCTOSITEIILHOCTH U
CaMOOIIPE/IEIICHUIO;
MP 03 OsmameHue HaBbIKAMH  Y4eOHO-HCCIIEIOBATEIBCKOM,

MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBnanenue yHUBEpPCAIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:
JIP 07 6) coBMecTHas ACSATCIBHOCTD:
- T[OHUMaTh M UCHOJb30BaTh
WHJMBUIyATbHOU PaOOTHI;

- TpPUHUMATH LIETU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JIEHCTBUS 1O €€ JOCTHIKCHHIO: COCTABJISITH IUIaH
NEHCTBUM, pacmpeneisiTh pOIU C YYEeTOM MHEHUH YYaCTHHUKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOM PaboTHI;

- KOOPJAMHUPOBATh U BBIIOJHATH Pa0OTy B YCIOBHUSX PEaIbHOTO,
BHPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI,

OCYIIECTBIISITh  MO3UTUBHOE CTPATETHYECKOE TIOBEJICHHE B
Pa3IMYHBIX CHTYAIUsIX, MPOSIBIISITH TBOPUYCCTBO U BOOOPAKECHHE, OBITH
WHUIUATUBHBIM

OBaieHne YHUBEPCATBHBIMH PETYIISITHBHBIMA JCHCTBHSIMHU:

MP 02 1) npunsartue ceds U APYyTUX JIIOICH:

- IPUHAMATh MOTHUBBI M apTyMEHTHI JPYTHX JIIOJCH TpU aHAIINA3e
PE3yNbTATOB AEATEIHLHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JIPYTUX JIOJCH HA OMUOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa

MpEuMyIeCTBa KOM&HI[HOIZ n

[TP6 3 ymeTh mIIaHUPOBATH U BHITIOJIHATH
XUMUYECKUM SKCIIEPUMEHT (IpeBpaIeHust
OpPraHUYECKUX BEUIECTB IIPU HATPEBAHMH,
MOJTyYEHHUE FTUJICHA U U3yUEHHUE €ro CBOUCTB,
KAueCTBEHHbIC PEAKLIMK HA aJbJCTH/IbI,
KpaxMaJ, YKCYCHYIO KUCJIOTY; AeHaTypalus
OeNIKOB P HarPEBAHUU, I[BETHBIC PEAKIINH
OCJIKOB; TPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa,
ONpEeNENATh CPely BOAHBIX PACTBOPOB,
Ka4eCTBCHHBIC PEaKIMK Ha CyIb(aT-, KapOOHaT-
U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHUS;

[1PG 5 peraTh 3KCHIEpUMEHTAJIbHBIE 331a4U 110
teMaM "Metamnel" u "Hemeramis!" B
COOTBETCTBHUU C MPABIIAMH TEXHUKHU
0€30MMacHOCTH NP OOpalICHUH C BEIIECTBAMU U
n1abopaTOpHBIM 000PYI0BAHUEM; IPEJCTABIISATh
pe3ynbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(dhopme 3amucu ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE
3TUX PE3yJIbTAaTOB

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepex eHHUro,
MIPUMEHSITh 3HAHUS 00
U3MCHCHUMU KJINMarta,

JIP 14 B 00macTu SKOJIOTHYECKOTO BOCITUTAHUA
- cOpMHUPOBAHHOCTH  JKOJOTHYECKOH  KYyJIbTYypbl, TOHUMaHHE
BIIUSTHUS  COIMAIbHO-DKOHOMHYSCKHAX IPOIECCOB HAa COCTOSIHHE

MPUPOJHON U COLMAIIBHON CpeJibl, OCO3HAHHUE II100aJIbHOr0 XapakTepa
9KOJIOTMUECKUX MPOOIIeM;

- IUIAaHUPOBAHME U OCYIIECTBJICHUE JCHCTBHI B OKpY’Kalollel cpene
Ha OCHOBE 3HAHMSI IIeJIeH YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA,

[1P6 1 chopMUpOBaTh TPEACTABJICHUSA: O
XUMHUYECKOU COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBl MHpa, POJIU
XUMUU B TIO3HAHUU SIBIIGHUM NPUPOIBI, B
(hopMUPOBAaHMM  MBINUICHHS HW  KYJbTYpBI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH,

HEOOXOAUMOMN I penieHUs] TMPaKTHYECKUX




MIPUHITUIIBI OEPEXKIINBOTO
IPOU3BO/ICTBA,

3¢ (HeKTHBHO JCCTBOBATH
B UpEe3BBIYAITHBIX
CUTYyaIHAX

AKTUBHOE HEINPUATHE JEUCTBUN, NPUHOCIUIUX BpEI OKPYKAKOLIEH
cpene;

- YMCHHUC  IIPOTrHO3UPOBATH H€6HaFOHpI/ISITHBI€ 9KOJOTHUYCCKUC
IMOCICACTBUA MPCAIIPUHUMACMBIX ﬂeﬁCTBHﬁ, IpeaoTBpalaTh Uux;

- pacliupeHUc OIIbITa JACATCIIBHOCTH 3KOJIOrHYECKOM
HAITpaBJICHHOCTH;

MP 03 oBnazeHne HaBbIKAMHU Y4€OHO-HCCIIEI0BATEIbCKON, IIPOSKTHOM
Y COLIMAIIBHOM JIESITeIbHOCTH;

3aJa4 = M OKOJOTMYECKM  OOOCHOBAaHHOTO
OTHOIICHHSI K CBOEMY 3JI0POBBIO M INPHPOTHOU
cpezne;

ITP6 5 ymeth cobmroaaTh mpaBuiIa
9KOJIOTUYECKH 11e7IeCO00pa3HOro MOBEACHUS B
OBITY ¥ TPYIOBOH NEATETHLHOCTH B LEIISAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPY>KaroIIen
IPUPOIHOM CPEIlbl; yUUTHIBATH ONTACHOCTD
BO3/ICHCTBUS HA KHUBBIC OPraHU3MBI
OTIPEICIICHHBIX BEUIECTB, IOHUMAs CMBICIT
IIOKa3aTelIs PeAeIbHON Oy CTUMOM
KOHIICHTPAIUH

[IK 2.7. TIpoBoauTh
MTOYBEHHYIO U
PacCTUTEIBHYIO
JIUArHOCTUKY MUTaHUS
pacTeHui

JIP 09. '0TOBHOCTH U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE
caM000pa30BaHHIO, HA MPOTSHKCHUH BCEH KU3HH; CO3HATEIIHLHOE
OTHOIICHHE K HETIPEPHIBHOMY 00Pa30BaHHUIO KaK YCIOBHUIO YCHEIITHON
poeCCUOHATILHON ¥ 0OIIIECTBEHHOM JICATEIIbHOCTH.

JIP 13. Oco3nannbli BEIOOP Oyayiiei npodeccuu u BO3MOXHOCTEH
peanu3aiu COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB; OTHOIICHUE K
poheCCHOHATLHOM IEATEIFHOCTH KaK BO3MOKHOCTH y4acTus B
peLIeHNH JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
OO0IIEHAIIMOHAIBHBIX TPOOJIEM.

MP 01. YMeHne caMOCTOSTENILHO ONPENeNATh e IeTeIbHOCTH U
COCTABIISATH TUIAHBI ICATEIIEHOCTH; CAMOCTOSITEIIHHO OCYIIECTBIISTH,
KOHTPOJUPOBATh U KOPPEKTUPOBATH JEATEIbHOCTh; UCIOIb30BaTh BCE
BO3MOJKHBIE PECYPCHI TSl TOCTHXKEHUS TIOCTABIICHHBIX Ieei 1
peanu3alyy IIaHOB e TeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPAaTEerHy B
Pa3TMYHBIX CUTYAIHSIX

I1P6 1 ChopmupoBaHHOCTH PEACTABICHUN O
MecTe XUMHUH B COBPEMEHHON Hay4yHOU KapTHHE
MHpa; TOHUMAaHUE POJIU XUMHH B
(bopMHUpOBaHUHU Kpyro3opa 1 (PyHKIIHOHAIbHON
IPaMOTHOCTH YEJIOBEKa JISl PEIICHHS
NPaKTUYECKUX 3a]1a4;

[1P6 3 Brnagenue OCHOBHBIMH METO/IAMU
HAYYHOT'O TO3HAHUsI, UCTIOJIb3YEMbIMU B XUMHH:
HaOJI0ICHNE, OTICaHue, U3MEPEHUE,
9KCIEPUMEHT; yMeHue 00padaThIBaTh,
OOBSICHATB PE3yJIbTAThl IIPOBEICHHBIX OIBITOB H
JieNaTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTD
MPUMEHSTh METO/IbI TO3HAHUS TIPH PEIICHUH
NpPaKTUYECKUX 3a]1a4;

[1P6 5 Brnagenue npaBuiaMu TEXHUKH
0€30I1aCHOCTH MPU UCTIOJIb30BAaHUH XUMHUYECKHX
BEIIECTB;




1.4. XapakTepuCcTHKH OLIEHOYHBIX CPEACTB

n/

HauMmeHoBaHue
OLICHOYHOI'0 CPeACTBA

Kpatkas XapaKTepuCcTHKA OIIEHOYHOT0
cpeacTaa

[Ipe3enTanun

Pa6orsl, HaIpaBJICHHBIC Ha BBITIOJIHEHUE
KOMIUIEKCAa  y4eOHBIX M  HCCIEI0BATENIbCKUX
3aJIaHUN. ITo3BossIOT OLICHUTH yMEHUS
00y4aromuxcsi CaMOCTOATEIbHO KOHCTPYUPOBATh
CBOM 3HAHHUA B MPOLECCE PEIICHUsI YUEOHBIX 3ajad,
OpUEHTHUPOBATHCS B UH(OPMATMOHHOM
MPOCTPAHCTBE W YPOBEHb CHPOPMHUPOBAHHOCTU
AHAJIMTUYECKUX, HCCIENOBATEIbCKUX  HABBIKOB,
HaBBIKOB PAKTUYECKOTO 17§ TBOPYECKOTO
MBIIUICHHUS.

Pedepar

[Ipoxykt CaMOCTOSITEIbHOU paboThI
00yJaromerocs, MpeICTaBISIOMMUN COO00M KpaTKoe
U3JIO)KEHUE B IHMCBMEHHOM BHJIE IIOJYYEHHBIX
pe3yJIbTaTOB TEOPETUYECKOIO aHaJIn3a
OTpeIeTICHHOW y4eOHO-HCCIIeIOBATEIBCKON TEMBI,
€ aBTOP PACKpbhIBAET CYThb  HMCCIIELYEMOM
po0IeMbl, IPUBOJIUT PA3IUYHbIC TOYKU 3PEHHUS, a
Tak)ke COOCTBEHHBIE B3TJIsAJIbl HA HEE.

Jloxnan, cooOmmenue

PacmmpeHHoe MMCEMEHHOE MM YCTHOE COOOIICHUE
Ha OCHOBE COBOKYITHOCTH PaHEe OIyOJMKOBAHHBIX
UCCIICIOBATEIIbCKUX, HAYYHBIX pPa3paboOTOK, TIO
COOTBETCTBYIOIICH OTpaciii HAy4YHBIX 3HAHHMA,
UMCIOIINX 3HAYCeHHWE JUISI TCOPUH HAYKH U
NpaKTHYECKOTo puMeHeHus. [Ipencrasisier coboi
00001EHHOE U3JI0KCHHE pE3yIbTaTOB
NPOBEACHHBIX HUCCIICIOBAaHHMA, 3KCIICPUMEHTOB U
pa3pabOTOK,  HW3BECTHBIX  IIHPOKOMY  KpYTY
CHCIMAIMCTOB B OTPACIIM HAYYHBIX 3HAHUHU.

KoHntposnbHas pabdorta

KonTponpHbie paboThl MOPOBOJAATCS C  LEJbIO
OTIPENICJICHUS] KOHEUHOI'0 pe3yJibTata B O00y4YeHUU
0 JIaHHOM TeMe WIM pas3Aeiny, MO3BOJISIOT
KOHTPOJIUPOBATh 3HAHUS OJHOTO H TOTO K€
Marepuaia HEOJIHOKPATHO. [{enecoobpa3zHo
MPOBOJUTh KOHTPOJIbHBIE PabOThl  Pa3IMYHOTO
BHU1a. C MOMOIIBIO MTPOMEXYTOUYHON KOHTPOJIBHOM
paboThl TPOBEPSIETCS YCBOCHHE OOYYarONUMUCS
Marepuaiga B NEpUOA HU3y4yeHHUs TeMbl. MTorosas
KOHTpOJIbHAsE paboTa TMPOBOJUTCA C  IEJIBIO
IIPOBEPKM 3HAHUM U YMEHHUM IO OTHAEIBbHOW TEME,
Kypcy. JlomamHsas KOHTpoJbHAs paboTa mpu3BaHa



http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D0%B5

CUCTEMAaTH3MPOBATh 3HAHUS, MMO3BOJIICT IOBTOPUTH
W 3aKpenuTh Marepual. [Ipu ee¢ BBINOJIHCHHH
oOyJaromuecss He OTpaHUYCHBI BPEMCHEM, MOTYT
HCITONTh30BaTh JIt0ObIE yueOHbIe mocobus. Kaxgomy
oOydJaromeMycsl JTaeTcsi CBOM BapWaHT pPabOTHI, B
KOTOPBI BKJIFOYAIOTCS TBOPUYSCKUE 3aaHU JIJIS
(bopMupoBaHUs 0003HAYCHHBIX KOMIIETCHTHOCTEH.

Koncnexr KoHcmekT mo3BosisieT (GOpMHPOBATh M OIICHHBATH
yMEHUS 00yJaroImxcs 1o nepepadoTke
nH(pOpMaIUH.

[Ipaktuueckas padora | [Ipaktuueckas pabora — 3TO 3ajJaHue s
CTYJEHTa, KOTOPOE MOJIKHO OBITh BBINOJIHEHO IO
TEME, OINPENEICHHON IIPETNOIaBATEIIEM.
IIpeanonaraercs TaKKe MCII0JIB30BaHUE
PEKOMEHI0OBAaHHOM UM JUTEPaTypbl npu

HOJATOTOBKE K TMpakTUYecKol paboTe u IaHa
u3ydeHus marepuana. PaccMarpuBaemoe 3aaHue B
psAne  Cy4aeB  BKJIKOYAcT  JOINOJHHUTEIBHYIO
MIPOBEPKY 3HAHWM CTyJAEHTAa — IOCPEICTBOM
TECTUPOBAHUS  WJIH,  HalpuMep,  HAIMCAHUS
KOHTPOJIbHOM paOOTBHI.

['maBHas nenb NpoBENEHUS MPAKTHUECKOW padOThI
3aKJIIOYaeTcss B BBIpaOOTKE y  CTYAEHTa
IPaKTUYECKUX YMEHUH, CBA3aHHBIX ¢ 0000UIEHUEM
U UHTEpIpeTauued TeX WIM HWHBIX Hay4YHbIX
MarepuaiioB. Kpome Toro, oxupgaerca, 4TO
pe3ysbTaThl  MPAKTUYECKUX  3aHIATUH  OynyT
BITOCJIEZICTBUM  MCHOJIB30BaThCS  O0OYYAIOIUMUCS
JUIsl OCBOEHHSL HOBBIX TEM.

JlabopartopHas pabota

JlabopatopHnass ~ pabota  —  oO0s3aTEIbHBIN
KOMITOHEHT OOJIBIIIMHCTBA o0pa3zoBaTeIbHbIX
nporpaMMm. CTyneHThl Ha TPAKTHUKE YCBaWBAaIOT
TEOPETUUYECKUE OCHOBBI u puoOpeTaroT
NpakTUUYECKUEe yMEHUssT U HaBbIKU.  ONBIT
UCCIICJIOBAHUSI pa3BUBAaET yMEHUE HaOJI0AaTh,
u3MepsATh,  paboTaTh C  MarepuasamMu  Hu
BBIUUCIIUTENRHOM  TexHuUkoW.  [lpuuem  kak
CaMOCTOSITENIbHO, TaK U B COCTaBE MUHU-TPYIIIIHI.




IIpoext

[Ipoekt mnpexacraBisger coOoi y4ueOHBIA MPOEKT,
BBITMIOJIHAEMBIA 00yYalOMMUMCS B paMKax OIHOTO
WM HECKOJBKUX YYE€OHBIX MPEIMETOB C LEJIbIO
MPOJIEMOHCTPUPOBATh  CBOM  JOCTHXKEHUS B
CaMOCTOSITEIBHOM ~ OCBOCHHHM  COACPKAHUA U
METOMOB W30paHHBIX O00JacTe 3HAHWKA W/WUIN
BUJIOB NEeSATENBHOCTH " CIOCOOHOCTH
IPOEKTUPOBATh U OCYLIECTBIIATH LIE€IECO00pa3HYIO
U pe3yJbTaTUBHYIO  JESATENBHOCTh  (y4eOHO-
IIO3HABATEJIbHYI0, KOHCTPYKTOPCKYIO, COLMAIbHYIO,
XYJI0’)KECTBEHHO-TBOPUYECKYIO).

Keiic-3aganue

[IpobnemHoe 3amaHue, B KOTOPOM OOydYaromiemycs
MpeaaramT OCMBICIIUTD peasbHy10
npodeccCHoHaTbHO-OPUEHTUPOBAHHYIO  CUTYAIIUIO,
HEOOXOUMYIO JIJISl pEIIeHHs] TAHHOW MPOOIEMBI.

10.

Tect

Cucrema CTaHJapTU3UPOBAHHBIX 3a/1aHUH,
MO3BOJIAIONIAS ~ aBTOMATU3UPOBaTh  IPOILEAYPY
U3MEPEHUST  ypOBHA  3HAaHMM U yMEHHUH
o0yJaromerocs.

11.

HuddepenunpoBaHHbIif
3a4€T

KonTponrHoe meporpusarre, KOTOpoe MPOBOIUTCS
M0 OKOHYAHWIO M3Yy4YEHHUS JUCHUIUIMHBI B BUJIE,
MIPEyCMOTPEHHOM YU€OHBIM IJIAHOM.




2. @®opMBbI KOHTPOJIA ¥ OLleHUBAaHMS (popMHUPYyeMBbIX KOMIIETeH U

Koa n Pasznen/Tema Texkymuiit KOHTPOJIb Py0exubiii IIpomexyTouHast
HAUMEHOBAHME KOHTPOJIb aTrecTanus
(opmupyembIx OueHouyHoe cpeacTBO
KOMIIeTeHI M
Paznen 1.
OCHOBBI CTpOECHUS
BEILECTBA
OK 01 CrpoeHne aToMOB 1.Tect «CtpoeHue aTomoB
XUMHUYECKUX JJIEMEHTOB U | XUMUYECKHUX 3JIEMEHTOB U
IIPUPOJIa XUMHUECKON IIPUPOJIa XUMHYECKOMN CBA3N».
CBA3U 2. 3a1aun Ha COCTABIICHHE
XUMHUUYECKUX (HopMyT
JBYXaTOMHBIX COE€MHEHUN
(oKCHIOB, CYJIb(PUIOB,
TUJPUJOB U T.I1.).
OK 01 [lepronnueckuil 3aKOH U IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 tabnuia /.. MenzaeneeBa | TeopeTUYECKUE 3a1aHUS HA

XapaKTepu3aluio XUMUYECKUX
DJIEMEHTOB: «MeTamInyecKkue
/ HeMeTaJJIN4YECKUE CBOMCTBA,
AIEKTPOOTPULIATEIHLHOCTh U
CPOJICTBO K DJICKTPOHY
XUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U




MIOJIO’KCHUEM B
MIEPUOANYECKON CUCTEME
XUMHYECKHUX 3jieMeHToB [[. .
MeneneeBay.

Paznexn 2. KonTposbHas

XUMHUYECKHUE peaKIuu pabota «CTpoeHHue
BEILIECTBA U
XHUMHYECKHE
PEAKLIMI

OK 01

THbl XUMUYECKUX
peakuuin

1.3agaun Ha cocTaBICHUE
YPaBHEHUM pEeaKIUi:
-COeIUHCHMUS, 3aMEIICHUS,
pazyioxkeHus, 0OMeHa
2.3aga4m Ha pacyer
KOJWYECTBEHHBIX
XapaKTepUCTHUK MPOAYKTa
PEAKIINM COCTUHECHUS,
MacCOBOH MJIM 00BEMHOM 10N
BBIX0/1a MMPOYKTa PEaKIuu
COEJIMHEHUS OT TEOPETUUECKU
BO3MOKHOT'0; 00bEMHBIX
OTHOILICHUI Ta30B;
KOJUYCCTBEHHBIX
XapaKTePUCTUK UCXOTHBIX
BEILIECTB U MIPOIYKTOB
peakIuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOIYKTa PEAKIMH, €CIIU OJHO




W3 BEIECTB JAHO B BUJIE
pacTBoOpa ¢ OMpeIeIICHHOM
MacCOBOM JI0JIeH

PACTBOPEHHOI'O BEIIECTBA.

OK 01 DJIEKTPOIUTUYECKAS 1. 3amaHus Ha cocTaBICHHUE
JACCOILMALINS U MOHHBIN MOJICKYJISIPHBIX M MOHHBIX
oOMeH peaKuuii ¢ y4acCTHEM OKCHJIOB,
KHUCJIOT, OCHOBAHMU U COJIEH,
HMOHHBIX PEaKIIUM THAPOJIM3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCJIOTHOCTH
Cpeabl.
2. JIJabopaTtopHas paboTa
«Peakuu ruaposinzay.
Pa3nmexn 3. KonTponbHas
CrpoeHue u cBOWCTBA pabora «CoiicTBa
HEOPraHUYECKHUX BEIIESCTB HEOPraHUYECKUX
BEIIICCTBY
OK 01 Knaccuduxarus, 1.Tect «Homenknatypa u

HOMEHKJIaTypa U CTPOEHUE
HEOPTaHUYECKUX BEILIECTB

Ha3BaHWE HEOPTAaHUYECKUX
BEILIECTB UCXOJS U3 UX
XUMHUUYECKOU (hOpMYJIbI WU
COCTaBJICHHUE XMMHUYECKOMN
dhopMyJIbl KCXO/S U3 Ha3BaHUS
BEILIECTBA 110 MEXKIYHAPOIHOU
WJIM TPUBUAJIBHOU
HOMEHKJIATYpe».

2.3aa4m Ha pacyeT MacCOBOMU




JIOJIH (MacChl) XUMHYECKOTO
AJeMEHTa (COEIMHEHHUS)B
MoOJIEKyJIe (CMecH).
3.1IpakTnyeckue 3agaHus 1o
KJ1accu(uKaIum,
HOMEHKJIaType U XUMHYECKUM
dbopmynaM HEOpraHUYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB.

OK 01
OK 02

DU3UKO-XHUMHUYECKUE
CBOMCTBA HCOPTaHNYCCKHUX
BCIICCTB

1.Tect «OcobennocTn
XUMHUYSCKHX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHHH,
aM(OTEepHBIX TUIPOKCUJIOB U
COJICI.

2.1Ipaktuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUsI Ha
CBOMCTBA U NOJIyYEHHUE
HEOPraHUYECKHUX BEIIECTB.
3.JlabGopaTopHas pabora
«CBOMCTBa METAJJIOB U
HEMETAIIOBY.

OK 01
OK 02

[IpounsBoacTBO
HEOPraHUYECKUX BEILECTB.
3Ha4YeHUE U IPUMEHEHUE B
OBITY M Ha MPOU3BOJICTBE

IIpakTUKO-OpUEHTUPOBAHHBIE
3a/IaHUS TI0 COCTABJIEHUIO
XUMHUYECKUX PEAKLIHM C
y4aCTHEM HEOPraHUYECKHUX
BEILIECTB, UCIIOIb3YEMbIX JJISI
ux

UJIEeHTUPUKAIIY 1




MPOMBIIIJIEHHBIX CITIOCOOOB
MOJTYYCHHSL.

Pa3znen 4. Kunetnueckue u KonTtponrpHas
TEPMOJMHAMHYECKUE pabota
3aKOHOMEPHOCTH «CKkopocTb
IIPOTEKaHUS XUMUYECKUX XUMHUYECKON
peakumit peaKkuuu u
XUMHUYECKOE
paBHOBECHE»
OK 01 Kunernueckue 1. JlabopaTtopHas pabora
OK 02 3aKOHOMEPHOCTH «OnpeneneHne 3aBUCUMOCTH
IPOTEKAHUS CKOPOCTHU PEAKLIUU OT
XUMUYECKUX pEaKIUil KOHLIEHTPAIUU PEearupyromnmx
BEILECTBY;
2. IIpaktuko-
OpPUEHTHUPOBAHHBIE
TEOPETHUUYECKUE 3aJaHUs Ha
aHanu3 (HaKTOPOB, BIMSIONTUX
Ha U3MEHEHHUE CKOPOCTH
XUMHYECKOU pEAKIIUU.
OK 01 TepmoanHaMuueckne 1. 3agauu Ha pacyeTsl
OK 02 3aKOHOMEPHOCTH TETUTOBBIX
MIPOTEKAHUS XUMUYECKUX 3 (HeKTOB XUMHUECKUX
peakuuii. PaBHoBecue peaKunit

XAMUYECKUX PEAKLINI

U OTIpe/IeTICHHUE TUTIA PEeaKIUU
(o terioBoMy P deKTy:
IK30-

U DHAOTEPMUYECKHUE).




2. IIpaktuko-
OpPUEHTHUPOBAHHBIE

3a/laHds Ha IPUMEHEHNE
npuHuuna Jle [larense ms
HaXOKJEHUS HaIlpaBJICHUS
CMELICHUS PABHOBECHS
XUMHUYECKON PEAKINU U
aHaJIN3

(akTOpOB, BIMSIOMINX HA
CMEUICHUE XUMHYECKOTO
PaBHOBECHSI.

3. JlabopatopHas pabora
«M3yuenue BnustHUA
pa3IMYHBIX

(hakTOpOB Ha CMEIIECHUE
XUMHUYECKOTO PABHOBECHUS.

Paznen 5. lucnepcHbie
CUCTEMBI

KonTponpHas
pabota 1o Teme
«JlucnepcHbie
CHCTEMBI»

OK 01
OK 02

JlucriepcHbIe CUCTEMBI U
(bakTOphl UX YCTONYHBOCTH

1. 3agaum Ha TPUTOTOBJICHUE
pacTBOPOB.

2.IIpaktuxko-
OpPUEHTHUPOBAHHBIE PACUETHbBIE
3aJlaHusl Ha JUCTIEPCHBIE
CUCTEMBI, UCIIOJIb3YEMBIC B
OBITOBOI ¥ MPOU3BOJCTBEHHOMN
JIeSATEIbHOCTH YEJI0BEKa.




OK 01

HccienoBanne cBONCTB
JIMCTIEPCHBIX CUCTEM

JlabopaTtopHas pabota
«]IpuroroBienne pacTBOpOB»;
«HccnenoBanne TUCIIEPCHBIX
CUCTEMD.

Paznmen 6.
CtpoeHue u CBOMCTBA
OpraHUYeCKUX BEIECTB

KonTposbHas
pabota «CtpoeHue
Y CBOMCTBA
OpraHUYECKUX
BEILIECTBY

OK 01

Knaccuduxanus
CTpOEHHE U HOMECHKJIaTypa
OpPTraHUYECKUX BEIICCTB

1. 3agaHus Ha cocTaBiIeHUE
HAa3BaHHUU OPraHUYECKUX
COEIMHEHUH 110 TPUBUATIBHOU
VI MEKTyHapOTHOU
CHUCTEMATHYECKOU
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYJT
OpTraHUYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3agaum Ha omnpeIeNICHHE
npocreniieit GopMyIibl
OPraHUYEeCKOU MOJIEKYJIBI,
HCXOJIS1 U3 DJIEMEHTHOTO
cocTaBa

(B %).

OK 01
OK 02

CaolicTBa
OPTaHUYECKUX COCTMHECHUN

1. 3aganus Ha cocTaBlIeHUE
YPaBHEHUIN XUMHUYECKHUX




peaKkuuy ¢ y4acTUEM
OpTraHUYECKUX BEIIECTB HA
OCHOBAHUHU UX COCTaBA U
CTPOCHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHHI XUMUYECKHUX
peaKuui, HIUTIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA C
YYETOM

MEXaHU3MOB MMPOTEKAHUS
JIAHHBIX pEaKIUi U
T€HETUYECKOU CBS3U
OpTraHUYECKUX BEIECTB
Pa3HBIX

KJIACCOB.

3. PacuerHsie 3a1a4u 1o
YPABHEHUSIM PEAKIUN C
y4acCTUEM OPTaHUYECKUX
BEIIECTB.

4. JJabopaTopHas pabota
«lTonyuenue sTniieHa u
W3YYECHHUE €TI0 CBOMCTBY.

OK 01
OK 02

OpraHuueckue BellecTBa B
KU3HEAEATEIbHOCTU
YeJioBeKa.

[TpousBoacTBO U
MIPUMEHECHHUE
OpraHUYeCKUX BEIIECTB B

IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHUA 110 COCTABJICHUIO
XUMMYECKUX PEAKIUH C
Y4aCTUEM OPTaHUYECKHUX
BEILIECTB, UCITOIb3YEMBIX JJIS
1704




IMPOMBIIIJICHHOCTH

UJeHTU(UKAITIHN B OBITY U
IIPOMBIIIICHHOCTH

Pasnen 7.KauecTBeHHbIE
peakuyu 0OHapyKEeHUs
OpPraHUYECKUX U
HEOPraHUYECKUX BEILECTB

OK 01

Oo6nHapyxeHue
HEOPTaHUYECKUX KaTHOHOB
Y aHUOHOB

JlaGoparopHas paboTa

1. AHanuTuyeckue peakuu
KaTuoHOB [-VI rpym;

2. AHUINTUYECKUE PEAKIINHT
aAHUOHOB.

3.1IpakTrueckue 3aaHus Ha
COCTaBJICHHE YPAaBHECHUIN
peakuuii oOHapy eHus
aHUOHOB, B T.Y. B
MOJIEKYJISIPHOM U MIOHHOU
dbopmax.

OK 01

Oo6nHapyxeHue
OPTaHUYECKUX BENIECCTB
OTJICJBbHBIX KJIACCOB C
HCIIOJIb30BaHUEM
Ka4ECTBEHHBIX PEAKIU

1. JlabopatopHas pabora:
KauecTBeHHbIC peakuu Ha
OTAEJIbHBIE KJIACChI
OPraHUYECKUX BEIIECTB;
KauecTBeHHbIl aHATU3
OPraHUYECKUX COCAUHEHUU T10
(GYHKITMOHATBHBIM TPYIIT
2.IlpakTnueckue 3aJaHus Ha
COCTaBJICHNE KaYE€CTBEHHBIX
peakuuii oOHapy eHus
OPraHUYECKUX COCIMHECHUN.




Paznen 8. Xumus B ObITy U
MIPOU3BOJACTBEHHOM

3ammTa Kevica (¢
y4eToM Oyaytieit

NEATEeIIbHOCTH YeJIOBEKa npodeccruonanbHOM
JCSATCIIEHOCTH)
OK 01 Xumusi B ObITY U Keiic (c yueroMm Oyaytieit
OK 02 IIPOU3BOACTBEHHOU npodeccuOHaAIbHON
OK 04 JIeSITeIbHOCTH YeJIOBEKa NesaTeIbHOCTH) Bo3MoskHbIe
OK 07 TEMBI KEHCOB:
IIK 2.7 1. [Torennenue knumara u
BBICBOOOKJICHUE Ta30BBIX
TUIPATOB CO JTHA OKEaHa.
2. bynymue marepuansl
JUJISl MAIIMHOCTPOEHUS.
3. HoBbie MaTepuaibl ajis
COJIHEUHBIX OaTapei.
4, JlekapcTBa Ha OCHOBE
PACTUTEIIbHBIX IIPenapaToB.
Paznen 9. UccnenoBanue u 3ammura Keiica (¢ HuddepenumpoBaHHbIit
XAMUYECKUN aHAJIU3 y4eToM OyIyIiei 3a4€T
00BeKTOB Onochepsl npodeccruonanbHOM
JEATEIIbHOCTH )
OK 01 OcHoOBBI 1a0OpaTOPHOI 1.JIaGopaTtopHas padota
IIK 2.7 MPaKTUKU B «OcHOBBI TabopaTOpHOU

npodeCCUOHATIBHBIX
nabopaTopusix

MPAKTUKNY.
2.3a1ayn Ha BEIYUCIICHUE
CpEeIHEro 3HaYCHUs
AKCTIIEPUMEHTAJIbHBIX TaHHBIX,
MOTPEIIHOCTH.




3.IlpencraBneHue pe3yapTaToB
DKCIEPUMEHTA B Pa3IMYHON
dbopwme (Tabnwuia, rpaduk,)

OK 01
OK 02
OK 07
IIK 2.7

XUMUYECKUI aHaIu3 Mpoo
BOJIBI

1.Tect «CBolicTBa U cOCTaB
BOJBI».

2.IlpakTuko-
OpUEHTHUPOBAHHBIE
TEOpETUUYECKHE 3aJaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPKEHUS KOHIICHTPALIUNA U
nepecyeT KOHIEHTpaui (¢
HCIIOJIb30BaHUEM
HOPMATHBHBIX JOKYMEHTOB).
3.JIaGopaTtopHas pabota
Omnpenenenue pH Boae! u ee
KHUCJIOTHOCTHU,;

OnpeneneHune KeCTKOCTH
BOJIbI U CITIOCOOHKI €€
YCTpaHEHHUS.

OK 01
OK 02
OK 07
IIK 2.7

XUMHUYECKUN KOHTPOJIb
KayeCcTBa MPOAYKTOB
MUTaHUS

1. Tect «Oprannueckue u
HEOPraHUYECKUE BEIIECTBA,
BXOZSLIME B COCTAB
IIPOYKTOB

MATAHUSY .

2. IIpakrtuko-
OPHUEHTUPOBAHHBIE
3a7laHusl 110 KYJIMHAPHOU
TEMAaTHKE.




3. JlabopatopHas pabora (Ha
BBIOOD):

«OOHapyKeHHE HUTPATOB B
POAYKTAX TTUTAHUSY,
«HccnenoBanne Npo1yKTOB
MUTAHWS HA HATHIUE
YTIIEBOJIOB

(MyKa, TBOPOT, MOJIOKO,
Horypr)

Ha HAJIM4YKE yTIJIEBOIOB
(kpaxmall, TIIF0K03a,
caxaposa)».

OK 01 Xumuueckuil ananus npod | 1.Tect no teme « XUMHUYECKHIA

OK 02 II0YBBI COCTaB HEOPIaHUYECKUX U

OK 07 OpraHUYECKUX YIA0OPEHUN.

1K 2.7 2.3aganmne «B3anMocBsI3b
COCTaBa MOYBHI, TUI MOYBBI U
€€ Ha3HaYCHUs».
3.JlabGopaTopHas pabora
Omnpenenenue pH BogHOM
BBITSKKHU TTOYBBI, €€
KHCJIOTHOCTH U HIEJIOYHOCTH.

OK 01 HccnenoBanre 00bEKTOB 3amuTa Keiica

OK 02 ouochepsl Bo3MoxkHBIE TEMBI:

OK 04 1. Uccnenosanue coctasa

OK 07 MHHEPAIIBHOW BOJIBI

[1IK 2.7 PEKOMEHIALMH 10 €€

HCIIOJIB30BAaHHIO.




2. Uccnenosanue
pPa3pyLIAOUIETO JECUCTBUS
MPUPOIHON BOJIBI HA TIOYBY.

3. Hccnenosanue kauecTsa
OUTHEBOU BOJBI.
4, Uccnenosanue npod

BO/JIONIPOBOJIHOM BOABI HA
MPEIMET YCTPAaHCHUS
’KECTKOCTH.

5. YcTpaHeHHe )KECTKOCTH
BOJIbI B
CEJIbCKOXO03SIMCTBEHHOMN
NESITEIHLHOCTH.




3. Kpurtepuu oneHuBanusi GopMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHKku yueOHOM AeITeIbHOCTH 110 XUMHUH

Pe3ynpraroM MpoBEpKM YpOBHS YCBOEHHMS y4eOHOIro marepuaia SBIISETCS
oTMmeTKa. [Ipu oLleHKe 3HaHMI ydanuxcs npeanoaraeTcs oopamaTs BHUIMaHUe Ha
NPaBUIBHOCTb, OCO3HAHHOCTH, JIOTMYHOCTh W JIOKa3aTEJbHOCTh B H3JI0KEHUU
MaTepuana, TOYHOCTh  HCHOJB30BAHMS ~ XUMUYECKOM  TEPMHUHOJIOTHH,
CaMOCTOATENBHOCT,  oTBeTa.  OleHKka  3HAaHMW  Opeanosiaraer  ydér
UH/IMBUIYAJIbHBIX OCOOCHHOCTEM ywammxcs, Jup(epeHIUpPOBaHHBIA MOAXOA K
OpraHu3anuu padoThl.

Hcxoas 13 NOCTaBICHHBIX LIETIEH, yUUThIBACTCS:
* [IpaBWIBHOCTh U OCO3HAHHOCTb W3JIOKEHUSI COJAECPIKAHUS, MOJHOTY PACKPBITHS
HOHSTUN, TOYHOCTh YIIOTPEOICHNS HAyUYHbIX TEPMUHOB.
* CreneHb (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U O0IICYYEOHBIX YMEHHM.
* CaMOCTOATEIIBHOCTb OTBETA.
* PedeByro rpaMOTHOCTB U JIOTHYECKYIO MTOCIIEI0BATEIbHOCTh OTBETA.

Kpurepnn oieHKM KOMIIBIOTEPHOW MPE3ECHTALINU:

No Kputepun onieHku basnel OneHka
/11
1 KomnprorepHas npe3eHTaius COOTBETCTBYET 5 OTin4HO

LEJSIM U 33J]a4aM JUCIUIUIMHBL, COJIEp/KaHue
IIPE3EHTALUU [TOJIHOCTBIO COOTBETCTBYET
3asIBJICHHOW T€ME, PACCMOTPEHBI BOIPOCHI O
npo0ieme, ciaiiibl pacroIOkKeHbl JOTUYHO,
MOCJIEIOBATENBHO, 3aBEPILAETCS MPE3CHTALUS
YETKUMU BBIBOJAMH.

2 | KommproTepHas mpe3eHTalus COOTBETCTBYET 4 Xopo1o
LEJSIM U 33J]a4aM JUCIUILIMHBL, COJIepyKaHue
IPE3EHTALNU MTOJIHOCThIO COOTBETCTBYET
3asBJICHHOM TeMe, 3asBJICHHAsi TeMa PacKpbITa
HEJ0CTAaTOYHO IMOJIHO, TPH 0(OPMIICHUH
IPE3EHTALUY UMEIOTCS] HEI0UETHI.

3 | KommbrorepHas mpe3eHTaIus COOTBETCTBYET 3 VY noBnerBop
LEJIIM M 3a7adaM JUCHUILIAHBL, HO ¢& UTEIILHO
coJiep KaHHE HE B TIOJTHOM MEepe COOTBETCTBYET
3asIBJICHHOW TeMe, 3asBJICHHAS TeMa pacKpbITa
HEJI0CTaTOYHO ITOJTHO, HapyIIeHa JIOTHYHOCTh U
MIOCJICTIOBATEILHOCTh B PACITOIOKEHUH CIIAMJIOB.

4 | IIpe3zenTanus HE  COOTBETCTBYET LIEJISIM U 2-0 HeynoBners
3a/1ladyaM JUCITUTUIMHBI, COJIEPKaHNE HE OpPHUTETHHO
COOTBETCTBYET 3asIBJICHHOW TEME U U3JI0KEHO He
HAYYHBIM CTHJIEM.




Kpurepuu ouienku pedeparon, J0KIaI0B, COOOIIEHHUH, KOHCTIEKTOB:

No
/o

Kpurepun onenku

bamer

Onenka

CooTBeTCTBHE LENSIM M 3aJadyaM JUCLUIUIMHBI,
aKTyaJIbHOCTb ~TE€MBl U  pacCMaTpUBAEMBbIX
npooiieMm, COOTBETCTBHE COJIepKaHUs
3asIBJICHHOI TeMe, 3asBJIEHHAs T€Ma IOJIHOCTBIO
packpbiTa,  pacCMOTPEHHE  JIUCKYCCHOHHBIX
BOIIPOCOB IO MpoOJeMe,  CONOCTaBJICHBI
pa3IuyYHbIe TOUYKH 3peHMUs o
paccMaTpHUBaEMOMY BONPOCY, HAYYHOCTb SI3bIKa
U3JI0KEHHUS], JIOTUYHOCTh U MOCIEA0BATENIbHOCTD
B U3JI0KEHHUH MaTepHaa,koJIM4ecTBO
UCCJIEIOBAHHOM JIMTEPATypbl, B TOM YHCIIE
HOBEHIINX UCTOYHUKOB MO MPOOJIEME, YETKOCTh
BBIBOJIOB, 0()OpMIIEHHE PAOOTHI COOTBETCTBYET
PEABSBISIEMBbIM TPEOOBAHUSIM.

5

OT1aIu4HO

CooTBercTBHE LIENIAM M 3a/ayaM JUCIUIUINHBI,
aKTyaJIbHOCTb ~TE€Mbl U  pacCMaTpUBAEMbIX
npooJiieMm, COOTBETCTBUE CoJIepKaHUs
3asIBJICHHOI TeMe, HAayYHOCTb SI3bIKa M3JI0KEHUS,
3asBJICHHass TEMa pACKpbITa HEIOCTATOYHO
MOJIHO, OTCYTCTBYIOT HOBEWILNE JUTEpaTypHbIE
UCTOYHUKU MO Tmpodsieme, npu oPOpMIIEHUU
pabOoThl UMEIOTCS] HEJIOUETHI.

Xoporuio

CooTBeTcTBUE LENSIM U 33ja4yaM JIUCHUTLINHBI,
colepkaHue pabOThl HE B TOJIHOM Mepe
COOTBETCTBYET 3asBIICHHOM TEMeE, 3asBJICHHAsd
TeéMa  PacKphiTa HEJIOCTaTOYHO TIOJIHO,
HCITIOJIb30BAHO HEOOJIBIIIOE KOIMYECTBO HAYYHBIX
MCTOYHHMKOB,  Hapyll€eHa  JIOTUYHOCTh U
IIOCJIEIOBATEIBHOCTD B

U3IIOKEHUW  MaTtepuana, mnpu  0opOopMIICHUU
paboThl UMEIOTCS HEJIOYETHI.

Y noBneTBop
UTEIBHO

PaGota He coOOTBETCTBYeT WLENsIM U 3ajadyaM
JTVCLUUIUIMHBI, COACp)KaHue pabOThl  HE
COOTBETCTBYET  3asIBJICHHOM TEME,
cojiep>kaHre pPaOOThl HW3JIOKEHO HE HAyYHBIM
CTHJIEM.

2-0

Heynosiers
OPUTETBHO




Kpurepuu o1ieHKH KOHTPOJIBHOM pabOTHI:

/o

Kpurepun onenku

bamer

OrneHka

KoHTposnbHas padoTa nmpeacTaBieHa B
YCTaHOBJICHHBIN CPOK M 0()OPMIICHA B CTPOTOM
COOTBETCTBHH C M3JI0KCHHBIMHU TPEOOBAHUSIMHU;
- IOKa3aH BBICOKUH YPOBEHb 3HAHMS U3yYCHHOTO
MaTepHaa o 3aJJaHHON TeMe, MPOSIBJICH
TBOPYECKUH OJIX0]T ITPH OTBETE HA BOIIPOCHI,
yMEHHE TITyOOKO aHaJIU3UPOBATh MPOOIEMY U
JieJIaTh 000O0IIAIOIINE BHIBOIHI;

- paboTa BBITIOJTHEHA TPAMOTHO C TOYKH 3PCHHSI
ITIOCTABJICHHOM 3aJ1a4H, T.€. 0€3 OIMOOK U
HEJI0YETOB WIIH JIOMYIIEHO He 00Jiee 0qHOTO
HEJI0YeTa.

5

OT1aIu4HO

- KOHTpOJbHAs paboTa TMpejacTaBieHa B
YCTAaHOBJICHHBIH  CpOK U odopmiieHa B
COOTBETCTBHUH C U3JIOKECHHBIMHU TPEOOBAHUSIMU;

- MOKa3aH JOCTATOYHBIA YPOBEHb 3HAHMUS
U3YYEHHOr0 MaTepuaja 1o 3aJaHHOW TeMe,
MPOSIBJICH TBOPYECKUM MOJXOJ] MPU OTBETE Ha
BOIIPOCHI, YMEHHUE aHAJIU3UPOBATh MpoOIeMy U
JIeNIaTh 0000IIAIOIINe BBIBOIEL,

- paboTa  BBITIOJIHGHA  IOJHOCTBIO, HO
JOMYLIEHO B HEil: a) He OoJiee 0JJHOI HerpyOou
OoIIMOKY ¥ OJHOI'O HEJOUETA

0) uiu He 0oJiee IBYX HEJIOYETOB.

Xopomio

- KOHTpOJbHAsE paboTa TMpelcTaBlieHAa B
YCTaHOBJICHHBIN CPOK, MPU 0(HOPMIICHUH PaOOThI
JOMYIIEHbl HE3HAYUTENIbHBIE OTKJIOHEHHS OT
U3JI0KEHHBIX TPEOOBAHUM;

- MOKa3aHbl MHUHHUMAJIbHBIE 3HAHHUS  TIO
OCHOBHBIM T€MaM KOHTPOJILHON paOOThI;

- BBITIOJITHEHO HE MEHEE IMOJIOBUHBI PaOOTHI
WJIA JONYIIEHBI B HEU

a) He OoJiee IBYX rpyObIX OMIMOOK,

0) He Oosee omHOM rpyOOM OMIMOKKM U OJHOTO
HEeJI0ueTa,

B) He OoJiee IBYX-TpeX HErpyObIX OUIMOOK,

') oJHa HerpyOast omrbKa U TpU HEI0YeTa,

J1) IPY OTCYTCTBUH OMHOOK, 4—5 HET0UETOB

Y nosuerBop
UTEIILHO

- YHUCJIO OMMOOK M HEIOYETOB MPEBOCXOIUT
HOpMY, TIPH KOTOPOl MOKET OBITh BBICTaBICHA
OLICHKA  «YJOBJICTBOPUTEIBHO» WM  €CIIH

2-0

Heynosners
OPHUTEIBHO




OPAaBWJIBHO  BBIIIOJHEHO  MEHEE  IOJIOBUHBI
padoThI;

ecJIM 00yYaroluicsa He MPUCTYIAI K
BBIMIOJTHEHHUIO paOOThI WU MPABUIBHO BBITOIHIII
He 0osiee 10 mpoIeHTOB BCeX 3aaHMil.

Kpurtepuu onieHKU IpakTUYECKON pabOThI:

Kpurepuu onienku

bansr

Onenka

— TMPaKTHUYECKOE 3a/TaHHE BBIIIOJIHEHO B
YCTaHOBJICHHBIA CpPOK C
HCIIOIb30BaHUEM peKOMEeHIaIu i
MIPETO1aBaTEelIs;
— TIOKa3aHBBICOKMH  ypOBEHb  3HAHMS
M3YUYEHHOI'0 MaTepuaia I10 3aJlaHHOM
TeMe,

— TIPOSIBJIEH TBOPYECKHUM MOJIXO,

— yMeHHE TIyOOKO aHaJu3UpOBaTh MPOOIEMY
U jgenatb  o0oOmaronme  IpPaKTHKO-
OPUEHTUPOBAHHBIC BHIBOJIHI;

paboTa BbIMOJIHEHA 0€3 OMIMOOK U HEA0YETOB

WJIM IOMYIIEHO He 60jiee 0JHOTO HeoveTa.

5

OT1aIu4HO

— TPAaKTHYECKOE 3aJaHUEC  BBIMOJHEHO B
YCTaHOBJICHHBIA CPOK C

HCITOJTB30BaHUEM peKOMeHIaIu i
IperojaBaTers;

— TMOKa3aH XOpOIIMK YpPOBEHb  BIAJCHUS
U3YYEHHBIM MAaTEpPUAJIOM I10 33JJaHHOM TeMe,

— paboTa  BBIMOJHEHA  TOJIHOCTHIO,  HO
JOIYIIIEHO B HEW:

a) He OoJiee OAHOM HErpyOOM OMMOKH M OJTHOTO

Hejiouera 0) unu He 6osiee IBYX HEI0YETOB.

Xopomio

— MPaKTUYECKOE 33JJaHUC  BBIMIOJHEHO B
YCTaHOBJICHHBIH CPOK C JaCTHYHBIM
UCIIOJIb30BaHUEM PCKOMEH 1Al
IperoaBaTels;

—  MPOJEMOHCTPUPOBAHBI MHUHUMAJIbHBIC
3HaHWS 10 OCHOBHBIM TE€MaM HW3YYCHHOTO
Marepuaia,

— BBINIOJIHEHO HE MEHEE IIOJIOBHUHBI Pa0OTHI
WIK JONYIIeHb B HEW a) He OoJiee IBYX
rpyObIX OIINOOK,

0) He Oonee oxHOM rpyOOK OMMOKH M OJIHOTO

Y 1oBIIETBOD
UTEIBHO




Hejo4yeTa, B) He Oosiee JBYX-TpeX HErpyObIx
OIIINOOK,

r) oaHa HerpyOas ommOKa W TpU HEJoYeTa, 1)
MIpU OTCYTCTBUHU OIIMOOK, 4—5 HEI0YeTOB

— YHCIO OMMUOOK W HEJO0YETOB IMPEBOCXOIUT
HOpPMY, TMPH  KOTOPOH  MOMKET  OBbITh
BBICTaBJICHA OIEHKA «YIOBJIETBOPUTEIHLHO
WIM €CJIU TPaBWIbHO BBINOJIHEHO MEHEe
MOJIOBUHBI 33JJaHUS;

ecn  oOydaromiics He  NpUCTynal K

BBINIOJIHEHUIO ~ 3aJaHusl WM TPaBHIBHO

BBINIOHUI He Oonee 10 mpoueHTOB Bcex

3aJaHUIl.

2-0

HeynosneTs
OpUTEJIBHO

Kputepun onieHku n1abopatopHoit pabOTHI:

Kpurepun onenku

bamsr

Onenka

—  3aJIJaHUEBBITIOJHEHO B YCTAHOBJIEHHBIN CPOK
C HCIIOJIb30BAaHUEM peKOMEHIaIui
MpernoaaBaTers;
— TIOKa3aHBBICOKUH  ypOBEHb  3HAHUS
M3yYEHHOT0 MaTeprualia o 3a1aHHOM
TeMe,

— TIPOSIBIICH TBOPUYECKHH MOIXO,

— yYMEHHE TJIyOOKO aHaJu3UpOoBaTh MPOOIEMY
51 NeJaTh o0oOmaronme MPaKTHUKO-
OpPUEHTUPOBAHHBIC BHIBOIBI,

pabota BbIMOJHEHA Oe€3 OMMOOK W HEIOYETOB

WJIM JIONYIIEHO He O6osiee 0JJHOTO HeloYeTa.

5

OTIu4HO

3aJ1aHHE BHITIOJTHEHO B yCTaHOBJICHHBIN
CPOK C HCIIOJb30BAaHUEM PEKOMEHIAIUN
MIPETIOIaBaTEelIs;
— TOKa3aH XOpOIIMH YpPOBEHb  BJIAJACHUS
M3YYCHHBIM MAaTEPUAJIOM I10 33JJaHHOH TeMe,
— paboTa  BBIMOJHEHA  TOJHOCTHIO,  HO
JOIYIIIEHO B HEW:
a) He OoJiee OAHOM HEerpyOoil OmMOKU U OJHOTO
Hejiouera 0) uiau He 6os1ee IBYX HETI0YETOB.

Xopouio

— 3aJaHUCBBIIIOJIHCHO B YCTaHOBJIeHHBIf/'I
CpOK C YaCTUYHbIM HUCIIOJIb30BaAHHUEM
peKOMeHI[aLII/Iﬁ IperIoaaBaTClIA,
— IHIPOACMOHCTPHUPOBAHBI MHWHHNMAJIBHBIC
S3HAHHA 110 OCHOBHBIM TCMaM HM3YYCHHOTIO

Y noBneTBOp
WUTEJIbHO




MaTepuana,

— BBIMIOJIHEHO HE MEHEE TOJIOBHUHBI PaOOTHI
WM JIOMYIIEHBl B HeW a) He Oosee aByX
rpyOBIX OLINOOK,

0) He OoJyee omHOU TPyOOW OIMMOKKH W OTHOTO

Hejo4eTra, B) He Oosiee JBYX-TpeX HErpyObIx

OIIHOOK,

I') OJlHa HerpyOas omuOKka W TPU HeJoYeTa, 1)

IpU OTCYTCTBUU OMHMOOK, 4—5 HEJI0YEeTOB

— YHCIO OLIMOOK M HEOYETOB MPEBOCXOJUT
HOpPMY, TPU  KOTOPOH  MOXKET  OBbITh
BBICTABJICHA OILIEHKA «YJIOBJIETBOPUTEIHHO
WU €CIM MPABUJIBLHO BBIMOJHEHO MEHEE
MTOJIOBUHBI 33]/IaHUS;

2-0

Heynosiners
OPUTEIBHO

ecni  oOydaromMiicss  He  NpUCTyHal K

BBIIIOJTHEHUIO 3alaHds ~ WIW  TPaBUIBHO

BBINIOHUA He Oonee 10 mpoIEeHTOB Bcex

3aJaHUIl.

Kputepun onieHKH npoekTa
Kpurepuii YpoBHU chOPMHUPOBAHHOCTH HABBIKOB MPOSKTHOM
JESITEILHOCTH
ba3oBrrit IToBbIIIEHHBIHI

CamocTosITeIbHOE Pabora B 11ennom Pabora B 11ennom
pUOOPETCHHE CBUJIETEIBCTBYET O CBUJIETEIBCTBYET O

3HAHUU U PELICHUE
nmpo0iaem

CITOCOOHOCTH
CaMOCTOSITEJIBHO C OIOPOU
Ha ITOMOIIb PYKOBOIUTESA
CTaBUTH MPOOJIEMY U
HAXOJHUTh IyTH €€
peleHNs;
MIPOJICMOHCTPHUPOBAHA
CIIOCOOHOCTH MPUOOPETATh
HOBBIC 3HAHUS W/WIH
OCBaMBaTh HOBBIC CIIOCOOBI
NIEHCTBUM, TOCTHTaTh OojIee
rIyOOKOT0 MOHUMAaHUs
H3YYCHHOTO

CIIOCOOHOCTH
CaMOCTOSITEIILHO CTaBUTh
po0JIeMy ¥ HaXOJIUTh Iy TH
€€ pEeIICHHUS;
IPOJACMOHCTPUPOBAHO
CBOOOTHOE BJIAJICHUE
JIOTUYECKUMH OTICPaITUsIMHU,
HaBbIKAMHU KPUTHYECKOTO
MBIIIICHHS, YMCHHE
CaMOCTOSITEJIbHO MBICIIHUTD;
IPOJCMOHCTPUPOBAHA
CITOCOOHOCTH Ha ITOU
OCHOBE NMPUOOpPETaTh HOBBIE
3HAHUS U/WJIA OCBAaUBATh
HOBBIE CIIOCOOBI JCHCTBHH,
JocTUTaTh 0oJiee TIIy00KOro
MOHUMAaHUS TPOOIEMBI

3HaHue npeamera

[IponeMOHCTPUPOBAHO
MOHMMAHUE COJICPKAHMUS

IIponemMoHCTpUPOBAHO
CBOOOJTHOE BJIAJICHUE




BBITIOJITHEHHOHN paboThL. B
paboTe U B OTBETax Ha
BOMPOCHI IO COJIEPIKAHUIO
paboOThI OTCYTCTBYIOT
rpyObIe OMMOKH

IIPEAMETOM ITPOEKTHOU
nesaTenbHoCTH. OmunoKu
OTCYTCTBYIOT

PerynstuBHbIe [TpoeMOHCTPHPOBAHEI Pab6oTa TiarenpHO
JCHCTBUS HaBBIKH ONPE/ICIICHUS TEMbI | CIUIAHUPOBAHA U

Y IUIAHUPOBAHUS PAOOTHI. MOCJICTOBATEIILHO
PaGoTa moBenieHa 10 KOHIIA | peaar30BaHa, CBOCBPEMEHHO
Y MPE/ICTaBICHA KOMUCCHH, | TIPOMICHBI BCE
HEKOTOPBIC ITAIbI HEOOXOIUMBIC ITAITbI
BBITIOJTHSUTACH 10T OOCYKICHUS |
KOHTPOJIEM U TIPH IIPEICTaBJICHHUS.
oJiIepKKe pykoBoauTeas. | KoHTposb n KoppeKius
[Ipr 3TOM TPOSBIAIOTCS | OCYIIECTBIISIIUCH
OTJICJIBHBIC SJICMCHTHI CaMOCTOSITEIIEHO
CaMOOIICHKH U
CaMOKOHTPOJIS
oOyyarorerocs

KomMmyHHKaIwst [TpoaemMoHCTpUpPOBaHBI Tewma sicHO ompenenieHa u
HaBBIKU 0(hOpMIICHUS MOSICHEHA.
MPOEKTHOM pabOThI u | Tekct/coobieHre XopoIo

IIOSICHUTEJIbHOM 3aIIUCKH, a
TaKXe NOATOTOBKHU MPOCTON
npe3eHTanuu. ABTOp
OTBEYAET HA BOIIPOCHI.

CTPYKTypHpOBaHbI. Bce
MBICJTH BBIPQKCHBI SICHO,
JIOTUYHO, TIOCJIEI0BATENILHO,
apryMEHTUPOBAHHO.
PaGora/coobmnieHue
BBI3BIBAET UHTEpPEC. ABTOP
CBOOO/IHO OTBEYAET HA
BOITPOCHI

Tadaunma cooTBeTCTBUSA
0AJIbHO-PEMTHHIOBOT0 M OTMETOYHOT0 KOHTPOJIsI

YpoBeHnb Cymma TpaguuuoHHasA OLIEHKA
chopMUPOBAHHOCTH PERTHHIOBBIX
KOMIIeTeH Uil 0aJJI0B
[ToBbIIEHHBIN 90-100 OT1iM4HO
ba3zoBrIit 75-89 XopoIo
[ToporoBbiii 60-74 Y 10BIETBOPUTEIBLHO
HenocraTounsrit Menee 60 HeynosneTBopuTesbHO

Kpurepuu ouenku auddepeHuupoBaHHOTO 3a4€Ta:




[TpomexyTouHas aTTecTauus OCYIIECTBIISETCS B BUJIC
g depeHIIMPOBAHHOTO 3a4eTa.

JuddepeHunpoBaHHbI 3a4eT — TMpecieyeT Leidb OLEHUTh paldoTy
CTyJCHTa 3a CEMECTp, MOJY4YCHHbIE TEOPETUYECKHE 3HAHUS, HX MPOYHOCTH,
pa3BUTHE TBOPUECKOTO MBIIUICHUS, MPHUOOPETEHHE HABBHIKOB CaMOCTOATEIHHOU
paboThl, YMEHUE CHUHTE3UPOBATh IIOJyYCHHbIE 3HAHUA W TPUMEHATH HX K
PEIICHUIO MPAKTUYECKUX 3a]1a4.

Ne Kpurepuu ouenkn Bbaaasl | Ouenka
n/n
1 OOyuaromuiics Mpu OTBETE HA BCE BOMPOCHL: | 5 OtnuynHo
- MTPOSIBUII rI1yOOKHe, TBOPYECKHUE
CIOCOOHOCTH B TOHUMAHUU  HU3JIOKEHUU
y4eOHO-TIPOrPaAMMHOTIO MaTepuana;
MOKa3bIBAET BBICOKUI YPOBEHb
KOMIIETEHTHOCTH;

- YCBOMJI B3aMMOCBSI3b OCHOBHBIX MOHATHU H
JUCIUTUINH, UX 3HaYEHUE 1)1 puodperaeMoit
npodeccuu; aHAIU3UPYET OCHOBHBIEC MOHSTHS
C TOYKM 3pEHHS PpaA3NUYHBIX aABTOPOB,
JEMOHCTPUPYS 3HAHUE y4eOHOM,
IIEPUOTUYECKOU 51 MoOHoTrpadudecKoi
JUTEpaTypbl, 3aKOHOAATEIbCTBA B paMKax
TEeMAaTUKU JUCHUIUIMHBI W TPAKTHUKUA €ro
MIPUMEHECHUS;

- TOKa3plBa€T  BCE€  CTOPOHHUE W
CUCTEMATUYECKUE 3HAHMS TEOPETHUYECKOIrO
Marepuana; BUAUT  MEXAUCIUIUIMHAPHBIE
CBSI3H;

- npodeCCUOHANIBHO, rpamMoTHO,
IIOCJIEIOBATEIBHO, XOPOIIMM SI3bIKOM YETKO
u3jiaraer  Marepuars, apryMEHTHUPOBAHO
dbopMyIHpyeT BHIBOJIBI;

- TOJIHO, TPaMOTHO U IIOCJEN0BATEIBHO
W3JIOXKUJT OTBETHl HAa BCE JOIMOJHUTEIbHbBIC
BOIIPOCHI U 33JJaHUS.

2 - TIOKa3bIBa€T  JIOCTAaTOYHBIM  ypoOBeHb | 4 Xoporo
KOMIIETEHTHOCTH,  3HaHHUS  JIEKIIMOHHOTO
Marepuaina, Yy4eOHOW U  METOAUYECKOMU
JUTEPATYPhl, 3aKOHOJATEIBCTBA U MPAKTUKHU
€ro NMPUMEHEHUS;

- TOKa3bIBaeT IIOJHOE, HO HEIOCTAaTOYHO
rIyOOKOE€  3HaHUE  Y4eOHO-TIPOTPaMMHOTO
Marepuana, JIOIYCTHII KaKHhe-1mo0




HETOYHOCTH B OTBETaX, CBOOOTHO OTMEPHUPYET
MOHATUSMHU, METOJaMHU OICHKH TPHUHSITHS

pelIeHn;

- MMEET IIPEACTABIICHUE 0
MEXKIMCIMIUIMHAPDHBIX ~ CBS34X,  YBA3BIBACT
3HaHUS,  IOJYYEHHbIE IIPM  U3YUYCHUU
Pa3InYHBIX JUCLUIUIVH, yMmeer

aHAIM3UPOBAaTh NMPAKTUYECKUE CUTYALUH, HO
JOITyCKaeT HEKOTOPBIE MTOIPEIIHOCTH;

- YBEPEHHO U NpO(ECCUOHATIBHO, TPAMOTHBIM
A3BIKOM, SICHO, YETKO M TOHATHO H3JIaraer
COCTOSIHUE€ W CYThb BOIIPOCA; IPUBIIEKACTCS
UH(OOPMATUBHBIA W WJUIFOCTPUPOBAHHBIN
Marepuaj, HO TIpU OTBETE JOMYCKAaEeT
HEKOTOPbIE OTPEIIHOCTH;

- BOIIPOCHI, 33JaBAEMBbIE DK3aMEHATOPOM, HE
BBI3BIBAIOT CYLIECTBEHHBIX 3aTPyAHEHUI.
Jlonyckaetcsi1-2 He3HAaUUTENbHbIE OMIUOKH.

- TIOKa3bIBa€T  IIOBEPXHOCTHBIC  3HAHUS
y4eOHO-IPOIPAaMMHOTO  MaTepuana, MpH
OTBETE OTCYTCTBYET JIOJDKHAS CBSI3b MEXIY
aHaJU30M, apryMeHTallue W BBIBOJIAMM;
OJIHAKO B IICJIOM B IIOJTHEE OPUCHTUPYETCS B
POPHITHPYFOTITIX IS JTAaHHOU
CIIEIMAILHOCTH AUCIIUILUIMHAX;

- BJAJEET TPAKTUYCCKUMU HaBBIKAMHU, HO
YyBCTBYET c€0s HE YBEPECHHO TNpU aHAIHM3E
MEXIUCITUTUTMHAPHBIX CBSI3EH;

- Ha TIOCTABJICHHBIC BOMPOCHI OTBEYACT HE
YBEPEHHO;

- B OTBETE¢ JIOMYLIEH pPSJ JIOTHYCCKUX
OIINOOK, apTyYMCHTBI IIPUBJICKAIOTCS
HE0CTATOYHO BECKHE;

- OTBET KOMIIO3MIIMOHHO HE BBICTPOCH,
JTEMOHCTPUPYETCS CpeaHUI YPOBEHb
BIAJICHUSI  JIUTEPATYPHBIM  SI3BIKOM  TIPU
(GhOpMyTUPOBAHHUH TE3UCOB M ApTYMEHTOB;

- Ha TIOCTABJICHHBIE KOMHCCHEH BOMPOCHI
3aTPyAHSICTCS C  OTBETaMH, IIOKa3bIBacT
HEJIOCTATOYHO ITyOOKHE 3HAHMS.
Jlonyckaercs He 6oJiee 3—4 onmooK.

Y nosieTBo
PUTENBHO

- HE YCBOWJ 3HAYHUTEIHHYIO YacTh y4eOHO-
MPOrPaMMHOTO MaTephaia WM TOKa3bIBACT
KpaiiHe cjabple 3HaHHs Y4eOHOro mMaTepuara,

2-0

Heyno
BJIETBOPH
TEJIbHO




4.

HU3KHUHA ypOBEHb KOMIIETEHTHOCTH;
-IEMOHCTPUPYET  KpaiHe HEYBEPEHHOE
U3JI0’KEHUE BOIIPOCA;

- UMeEEeT CJ1a0bIi YPOBEHb
npo(hecCHOHANBHBIX 3HAHUU, 3aTPYIHICTCS
OpU aHaldu3e NPAKTUYECKUX CUTYyalluid; He
MOXET TPHUBECTH MpPHUMEPHl W3 peaTbHON
NPaKTUKH;

- HE YBEpPeHHO H  JIOTUYECKH  HE
NOCJEeIOBaTebHO H3JIaraeT MaTepual; B
OTBETE MPHUCYTCTBYIOT CEPHhE3HBIC HAPYIICHUS
KOMITO3UIIMOHHBIC, pEUEBHIE U HOPMATHUBHBIE;
- HEMpaBWJIBHO OTBEYACT Ha MOCTaBIICHHBIC
’K3aMEHATOPOM BOMPOCHI MM 3aTPYIHACTCS C
OTBETOM; OTKa3bIBAECTCS OT OTBETA.

CraBuTcs TpH HAIWYUH  CBBINIE TISTH
OLLINOOK.

KOHTpOJIbHO-OIIeHO‘leIe cpeacrsa




4.1.

1.

2.

B-—
r—
3.

4.

5. Vkaxwurte MOJIeKyJsIpHYIO hopMyiy TuapoopTodochara Maruus:

1.

E—
B-—
r—
2.

b—
B -

r—
3.

4.

5.

MaTepna.m,l OLCHOYHBLIX CPEACTB 1JId BXO/THOI'0 KOHTPOJIsA

BXOI{HOG TECTUPOBAHUE IO NUCHUIIJIUHE Xumus

BapuanT Ne 38

VYKaXuTe psifl, COASPKAIUI TOJILKO KUCIOTHBIC OKCH/IBI:
A —NazO, Ca0, PbO, SiO;
b - P»03, ZnO, BeO, Cr,03;
B — SO3, P20s, N2O3, COg;
I' - K20, CuO, CO, FeO.
Kakoii psig conepxut aumrs aMm(poTepHble THAPOKCHUIBL
A — Sn(OH)2, Ba(OH)2, Fe(OH)s, NaOH;
b — KOH, Ca(OH)2, Cu(OH)2, RbOH;
Mg(OH)2, Mn(OH)2, LiOH, NH4OH;
Al(OH)3, Zn(OH)2, Cr(OH)s, Pb(OH)z.
Vkaxure npasuibHoe HazBauue coarn FEOH(NO3)2:
A — rupokconutpar xenesa (11);
b — rugpokconutpar xesesa (111);
B — nurunpoxconurpar xenesa (I11);
I' — nuruapoxconurpur xkenesa (111).
[TpuBenute npaBmwiIbHOE Ha3BaHue BemecTBa H2SO3:
A — cepHUCTas KUCIIOTA,
b — cepHas kuciora;
B — cepoBoopoHas KUCIIOTA,
I — okeupa cepsi (1V).

A — MgHPOs3; b — Mg3(POs)2; B — MgHPOq,

Bapuant Ne 2

Kaxkoii psan conepKuT Uil OCHOBHBIE OKCUJIBI:
A — Mn207, CrO3z, SO2, N2Os;
Na20, CuO, CrO, FeO;
S0O3, P20s5, K20, Cux0;
ZnO, SnO, SiOz, NO.
VYkaxute psaf, coaepKaiuid ToTbKO OJJHOOCHOBHBIE KUCTOTHI:
A — HF, HBr, HNOs3, H3POyg;
HI, HNO2, HCIO4, CH3COOH,;
H2COs, H3PO3, H2SO4, H2Cr207;
HPO3, H2S, HCIO, H2SiOa.
VYkaxute npaBuibHoe HazBanue coi NaNOo:
A — HUTpAT HaTpus;
b — HuTpua HaTpus;
B — amup vatpus;
I' — HuTpuT HaTpUs.
[TpuBenute npaBunsHOE Ha3BaHue BemecTBa NazHPO4:
A — ruapokcodocdar HaTpus;
b — runpodocdur natpus;
B — nuruapooprodocdar Hatpus;
I' — runpooptodocdar Hatpus.
VYkaxuTte MOJIEKYISIPHYIO (GOpMyITy CEpOBOOPOTHON KUCIIOTHI:

I' — Mg(H2PO4)2.



A — H2S0s3; b — H2S; B —-H»S0Os; T —H25,0s.

Bapuant Ne 3

1. VYxkaxwure psij, colepKailui JIUIIb aM(pOTEPHbIC OKCHIIBI:
A —H20, Al,O3, Na20O, CaO;
b - P03, K20, Cu20, SO;
B -Sn0, Zn0O, BeO, Cr20s;
I' - Li20, CO2, NO2, BaO.
2. Kakoii psaa coepKuT TOJIBKO KUCIOPOICOACPKAIINE KHCIOTHI:
A — HF, H2Cr,07,HCI, CH3COOH;
b — HCIO, H3POs3, HBr, H2SO4;
B — HI, HNO2, HCIO4, H2S;
I' = HNO3, HPO3, H2CO3, HMnOa.
3. IlpuBeaute npaBuibHoe HazBanue conu Ba(HCO3),:
A — ruapokapOoHar O6apusi;
b — runpocunukar 6apus;
B — murnapoxap6onar 6apus;
I' — muruapocunukar Gapusi.
4. Vxaxwurte npaBuwibHOE HazBaHue BemecTBa FEOHSO4:
A — ruapocyibdar sxenesa (11);
b — cynsdat ruapokcoxeresa (I1);
B — cynbdat rumpokcoxenesa (11);
I' — cynbdut runpokcoxenesa (111).
5. TlpuBenuTe MOJIEKYJISPHYIO (POPMYITY a30TUCTOM KHCIIOTHI:
A —HNO2; B —-HNOs3; B — NHs; I' — N2O:s.

BapuanT Ne 4

1. Vkaxure psif, coaepxKauuil ToIbKO KUCIOTHBIE OKCH/IBL:
A —Naz0, Ca0, PhOg, SiO;
B —SiOy, SO2, N2Os, Cl,07;
B — Al>O3, Zn0O, BeO, Cr,0s3;
I' - Cl,0, CuO, MgO, H20.
2. Kaxko# psii cCOOep>KUT JUIIH IETIOYH:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, Al(OH)3, Mg(OH)2, NH4OH;
B — Ba(OH)2, Fe(OH)3, Ca(OH)2, Cu(OH)2;
I' — Zn(OH)2, Cr(OH)2, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOE Ha3zBaHue coiu Fex(S0a4)z:
A — cynsdur xenesa (11);
b — cynsdun xenesa (11);
B — cynbdar xenesa (I1);
I' — cynbdat xenesa (I11).
4. Tlpusenute npaBuibHOE Ha3BaHKe BemecTBa (ZNOH)3PO4:
A — optodocdar 1uHKa;
b — tpurunpokcodocdar unHka;
B — oprodocdarruapokcornka;
I' — rugpoopTodocdar nuHka.
5. YkaxxuTe MOJIEKYJISIpHYIO (OpMYyITy THAPOCYIb(aTa MarHus:
A —Mg(HSO3)2; B —Mg(HS)2; B — MgHSOq; I' — Mg(HSOx)a.

Bapuant Ne §



1. Kakoii psiig coaepX HT TOIBKO aM(pOTEPHbBIE OKCHIBI:
A — Cr203, PbO, SnO, Al»03;
b —-2Zn0, MgO, SO,, NO;
B — SOs3, P20s, N2Os, COy;
I' - K20, MgO, SOs, Li20.
2. Kaxoii psit COIEPIKUT JIUIIb OECKUCIOPOIHBIE KHCIOTHI:
A —HS, HCI, HF, HI;
b — HBr, HNOs3, HCIO, CH3COOH,;
B — H2S03, HCIO2, HNO>, H3POg;
I' — H,CO3, HMnO4, HCIO4, H2SiOs.
3. VkaxuTte npaBuwibHoe Ha3Banue cou Cr(OH)2NOs:
A — rugpokconutpat xpoma (I1);
b — rugpokconutpat xpoma (I11);
B — muruapokconurpar xpoma (I11);
I' — nuruapokconutput xpoma (111).
4. Tlpusenute npaBuiabHOEe Ha3BaHue BemecTBa ZN(H2PO4)2:
A —rugpooprodocdar nuHKa;
b — nurunpooprodocdar nuHKa;
B — oprodocdarrunpokconntka;
I' — oprodocdar nuHka.
5. VYkaxwuTte MOJEKYISIPHYIO (GOpMyITy KPEMHHEBOMH KHCIIOTHI:
A —HSO3; B—-HxCO3; B—H»S04; T —H,SiOs.

4.2. Marepuajbl OlIeHOYHBIX CPEICTB sl TEKYIIero KOHTPOJIs

4.2.1. Cucrembl 3a1aHii B TecTOBOM dopme

HasBanue TeMbl CTtpoeHue aTOMOB XMMHYECKUX 3JIEMEHTOB U ITPUPOAA
XUMHYECKOU CBSI3U
PesynbTaT 00yueHus CocraBisaTe XuMuueckue GopMyIIbl COSTUHCHUH B

COOTBETCTBHUM CO CTENEHBIO OKUCIIEHUS XUMHYECKUX
AJIEMEHTOB, UCXOMS U3 BAJIEHTHOCTHU U
AIEKTPOOTPHULIATEILHOCTH

OO01me KOMIeTeHIUH OK1

Bapuanr |.

1.B yem gpusuueckuii cmvlci HoMepa nepuooa.:

A) MOKa3bIBAET KOJIMYECTBO 3JIEKTPOHOB HA BHEIIHEM YHEPTreTUYECKOM YPOBHE;
b) nmoka3pIBaeT KOJIMYECTBO IHEPTETUUECKUX YPOBHEN;

B) cooTBEeTCTBYET BaJIEHTHOCTHU 3JIEMEHTA.

2. B nobounwvie nooepynnul nepuoouyeckoi cucmemvl 6X005m:
A) XUMHUYECKHUE DIIEMEHTHI MAJIBIX ITEPHOIOB;

b) xumuyeckue 3neMeHTbl OOJbIINX ITEPUOIOB;

B) xumMuueckre 31eMeHThI MaIbIX U OOJBIINUX TIEPUOJIOB.




3. AmomHuulti paduyc ¢ yseauyenuem 3apsaoa s0pa 8 21asHOlU noOcpynne:
A) yBenuuuBaercs;  b) ymeHsIaercs; B) He n3mensercs.

4. DnemenmapHasn yacmuya a0pa amoma, onpedenaionds e2o 3apso:
A) HeiitpoH; b) mpotoH;  B) anekTpoH.

5. Kakoe xapakmep cgoticme 8vicuie20 OKCUOa Xumuieckoeo snemenma Ne 16:
A) OCHOBHBI; b) amdoTepnprii; B) KUCIIOTHBI.

6. Yem paznuuaromes 10pa u30monos:
A) 4MCJIOM MTPOTOHOB U YKUCJIOM HEUTPOHOB;  b) uncinom npotoHos; B) unciom
HEUTPOHOB.

7. Kaxou anemenm nposensiem nauboniee ApKoO GblpadiceHHble HeMemdaliudyecKue
ceolicmea:
A) kucnopon;  b)cepa;  B) cenen.

8. Kaxou snemenm nposensem Haubonee SPKO BblPANCEHHbIE MEeMALIUYecKUe
ceolcmea.

A) nuTuii; b) pyOunui; B) xanuii.

9. Aopo amoma cocmoum u3:

A) IPOTOHOB U AJIEKTPOHOB;  bB) 37E€KTPOHOB U HEUTPOHOB; B) nelitpoHoB u
IPOTOHOB.

10. Kax usmensromcs ceolicmea 31eMeHmMo8 GHYMpU nepuooa ¢ yeeiuveHuem
3aps0a s0ep ux amomos:
A) NJIaBHO; b) ckaukoo6pa3Ho; B) He uzmenstores.

Bapmuanr I1.

1. Kaxue snemenmapmsie uacmuybl 6X00am 6 COCMA8 amomMHO20 A0pa:
A) TOIBKO MPOTOHBI

B) Tos1bKO HEUTPOHBI

C) npoTOHBI U HEUTPOHBI

D) HeHTpOHBI U DJIEKTPOHBI

2. DKkcnepumenmanvHO OOHAPYICUL INIEKMPOHbL 8 COCMABEe AMOMO8 U Ol UM
HA38aHUe YUeHbll-PUUK:

A) Ix.Tomcon B xon1e XIX B.

B) K.Ileppen B XIX B.

C) Cronu B XIX B.

D) O.Pe3epdopn B XX B.

3. Maccy, pasuyro macce amoma 6000pooda (MpuHAMOU 8 XuMuu 3a eOuHuyy), u
3aps0 +1 umerom ciedyowue d1emMeHmapHble YaCmuybl.

A) HEUTPOHBI

B) snekTpoHnbl

C) nonsl

D) npoToHsl



4. Ilpu noodaue 6blCOK020 HANPANCEHU HA INEKMPOObl 6 BaKyyme ObL1O
0OHapYJICeHO  AGNleHUe, HA36AHHOe KamoOHuvMu jaydyamu. Kamoouvie nyuu
OKA3AIUCH!

A) IOTOKOM 3JIEKTPOHOB OT aHOJIa K KaTOLy

B) moTokom 37€KTpOHOB OT KaToja K aHOLy

C) NOTOKOM MPOTOHOB OT aHOJA K KaTOY

D) noTokoMm MpOTOHOB OT KaTojAa K aHOLy

5. Onpedeﬂume YUCJIO DJIEKMPOHOB 68 Amome JHcenesd.
A) 26
B) 30
C) 56
D) 55

6. B ocnoge s0epHbIx npoyeccos nexcum usmeHeHue:
A) 4ncia 3JeKTPOHOB B aTOME

B) uncna HEeUTPOHOB B sAJIpe aToMa

C) unciia MpOTOHOB B SAPE aTomMa

D) maccel aToma

7. Kaxue uwacmuywl Ha3v18aromcs u30monamu.

A) aTOMBI, UMEIOIIIE OJIMHAKOBOE YMCJIO MPOTOHOB U HEUTPOHOB B AJIpE

B) aTombl, nMeroIIme oaMHAKOBBIHN 3apsij], HO pa3Hyl0 Maccy

C) aToMBI ¢ pa3HBIM 3apsI0OM fJIpa, HO C OJIMHAKOBOW Maccou

D) pa3HOBUAHOCTH aTOMOB OJTHOTO M TOTO € AJIEMEHTA, UMEIOIIYI0 Pa3HOE YHCIIO
AIIEKTPOHOB

8. Tpumuu - smo uzomon:
A) TuTaHa

B) Bozopona

C) xmopa

D) renus

9. Dnekmponbl amoMHOU 000JOUKU HAXOOAMCS HA HEKOMOPOM PACCHMOSHUU OM
a0pa amoma, HO He NPUMSAUBAIOMCS K HNOJOHNCUMENbHO 3aPSHCEHHOM) S0pY,
nOMOMY YUMo

A) DJIEKTPOHBI B aTOME ITOCTOSTHHO JIBIKYTCSI BOKPYT sipa

B) anekTpoHBI B aTOME HE UMEIOT OTPHUIIATEIIBHOTO 3apsiia

C) BIEKTPOHBI CUIIBHO YJIaJI€HBI OT s/Ipa

D) 3apsa siagpa MeHblIe, 4eM 3aps]l SJIEKTPOHOB

10. Yucno s1eKkmpoHO8 Ha 6HEWHeM DHEePeemudeckom YpPOBHE IJeKMPOHHOU
0007104KU AMOMA O XUMUUECKUX DTIEMEHMO8 2NAGHbIX NOOZPYNN PAGHO:

A) HOMepy psina B Tabnuiie MeHaeneena

B) nomepy nepuoja B Tabnuiie Meneneena

C) oTHOCUTEIHLHOM aTOMHON Macce XUMHYECKOTO dJIEMEHTA

D) Homepy rpymnisl



11. Makcumanvnoe 4ucio 31eKMpPOHO8 HA GMOPOM IHEPLeMmu4eckKomM YpoGHe 8
amome:

A) nBa

B) Bocemb

C) uetnipe

D) onun

12. Bvibepume 6epHoe ymeaepoicoenue:

A) yeM MeEHbIIIE 3amac SHEPruu BJEKTPOHA, TEM MEHBIIE IO pa3MepaMm €ro
opOuTah

B) uwem Oosbime 3amac 3HEPruW JJICKTPOHA, TEM MEHBIIE MO pa3MepaM €ro
opOuTah

C) pasmepbl opOuTaneil SJIEKTPOHOB CBA3aHBI C KOJHWYECTBOM JJIEKTPOHOB Ha
JTAHHOU OpOUTAIIH

D) pazmep opOuTanu He 3aBUCUT OT SHEPTUH IECKTPOHA

13. Bvlibepume 06a snemeHma, C80OUCMBA KOMOPHIX 0YOymM NOBMOPAMCS, eClu
KOHGpu2ypayuu ux HeUHUX SHepeemuieckux ypoGHeu.

A) 2s%n 3s23p®

B) 2s%2p°u 3s%3p°®

C) 2s%u 2s%2p°

D) 1s? u 1st

14. Bvibepume xumuuecKkuil 21emenm, KOMOPblll OMAUAemcst Om OCMAaIbHbIX NO
XUMUYECKUM CEOUCBAM (AKMUBHOCMU).

A) Ne5

B) 18

C) Ne2

D) Nel0

15. Amom osnemenma umeem  INEKMPOHHYIO  KOHQPUSYPAUUIO — BHEULHE2O
anepeemuyecko2o yposus 3St. Jlnsa nezo naubonee xapakmeproe c60UCme0:

A) oTHaBaTh U MPUHUMATH 3JIEKTPOHBI

B) nmpuHuMaTh 31€KTPOHBI

C) HE UBMEHSTH CTETICHh OKUCJICHHUS] B XUMUUYECKHUX PEaKIIUIX

D) otnaBaTh 2JIEKTPOHBI

16. Vkaoicume neseproe ymeepoicoeHue:

A) B mpenenax OJHOM M TOW e TpymIbl (B TJIAaBHOW MOJATPYIIE) YMEHbBIIAETCS
paauyc atoma

B) B npenenax onHOW U TOM e TpymIibl (B INIABHON MOATPYNIE) YBEIUYMBAIOTCS
3apsiibl ATOMHBIX SIIEP

C) B npenenax OJHOM W TOM K€ TPyNIbl (B TJIABHOW MOJATPYMIE) YBEIMUYUBAIOTCS
METAJJTIMYECKUE CBOMCTBA 3JIEMEHTA

D) B npenenax ogHON M TOW >Ke TpymIbl (B TJIABHOW MOJATPYIINE) PacTeT YUCIIO
HHEPIreTUYECKUX YPOBHEN B aTOME



17. Kak nHa3zvlearomcs paouoakmugHsle 1y4u, Komopbsle He HeCym 3JeKmpuieckKo2o
3apsoa:

A) Gerra-myuun

B) kucinopoaHslii ras

C) ramma-ityuu

D) anbda-nyun

18. Ha o0Hnom p-nodyposhe He modicem HaAX0O0UmvCsi:
A) 1 sanexTpon

B) 6 sanextpoHoB

C) 8 aneKkTpoHOB

D) 2 snextpona

19. Dnemenm c nopsaokosvim Homepom 15, umeem:

A) AT BHEIIHHUX >JIEKTPOHOB B KOHPUTypanun 3s33p?
B) ATk BHEIIHUX SIEKTPOHOB B KOHQUTypauu 3s°3p°
C) nATh BHEIIHUX SIEKTPOHOB B KOHPUIypanuu 3s23p°
D) n4Th BHEIIHUX 3JIEKTPOHOB B KoH(urypauuu 3s'3p?

20. KaKle MUHRUMATIbHYIO U MAKCUMAIBHYIO 6AJI€EHMHOCMb umeem cepa 6
XUMUYECKUX COCOUHECHUSIX!

A) Il u VI

B) IV u VI

C)llulV

D)Iull

HazBanue Tembl Kiaccudukanuys, HOMEHKIIaTypa U CTPOSHHE
HEOPTraHUYECKUX BEILIECTB

Pesynbrat oOyueHus KnaccuduimpoBarh HeOpraHmuecKue BEiecTBa B
COOTBETCTBHHM C UX CTPOECHUEM

OO01mme KOMIIETEHIINT OK 01

Bapuant Ne 44

1. VYkaxute psj, CoASpKAIIHA TOIBKO KHUCIOTHBIC OKCHJIBI:
A —Na20, Ca0, PbO., SiOy;
b — P,03, Zn0O, BeO, Cr0s;
B — S0O3, P20s, N2O3, COg;
I' - K20, CuO, CO, FeO.
2. Kaxoii psan cogep uT numib aMpoTepHbIE TUAPOKCUIBL:
A — Sn(OH)2, Ba(OH)., Fe(OH)s, NaOH;
b — KOH, Ca(OH)2, Cu(OH)., RbOH;
B — Mg(OH)2, Mn(OH)2, LiOH, NH4OH,;
I' — AI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)..
3. Vkaxwure npaBuibHoe HazBanue conu FEOH(NO3)2:
A — ruapokconutpart xenesa (11);
b — ruapokconutpat xenesa (I11);
B — murunpoxconutpat xenesa (111);




I' — nuruapoxconutpur xenesa (111).
4. TlpuBemute mpaBuiIbHOE Ha3BaHue BemiecTBa HaSO3:
A — cepHUCTas KUCIIOTA,
b — cepnas kucnora;
B — cepoBoopoHast KHCIIOTa,
I' — oxcun cepsr (1V).
5. VYkaxure MoieKyssipHyto Gopmyiny rugapooprodocdara MarHus:
A — MgHPO3; B — Mgs(PO4)2; B — MgHPO4; I’ — Mg(H2PO4)s.

Bapuant Ne 2

1. Kaxoii psa conepKUT JUIIb OCHOBHBIE OKCHU/IBL:
A — Mnz07, CrOs, SO2, N2Os;
b — Naz0, CuO, CrO, Fe0;
B — SO3, P20s5, K20, Cu20:;
I' - ZnO, SnO, SiOz, NO.
2. VYKaxwure psaf, colepKalluil TOIbKO OJJHOOCHOBHBIE KHCIOTHI:
A — HF, HBr, HNOgz, H3POg;
b — HI, HNO2, HCIO4, CH3COOH;
B — H2CO3, H3PO3, H2SO4, H2Cr207;
I' - HPO3, H2S, HCIO, H2SiOs.
3. Vkaxwure npaBwibHOe HazBaHue com NaNO»:
A — HUTpaT HaTpu;
b — HuTpux HaTpus;
B — amnp natpus;
I' — HuTpuT HaTpus.
4. TlpuBemute npaBuibHOE Ha3BaHue BemecTBa NaoHPO4:
A — rugpoxcodocdar HaTpus;
b — runpodochur Hatpus;
B — nuruapooprodocdat Hatpus;
I' — runpooptodocdar Hatpus.
5. Vkaxure MOJEKYISIPHYIO (HOpMYITy CEPOBOJOPOTHON KUCIIOTHI:
A —H2S03; b —H.S; B —-H»S0Os; T —H25,0s.

Bapuant Ne 3

1. Vkaxwure psn, cogepxaimui Iuib aM(pOTEpHbIE OKCUIBL:
A — H20, Al,03, Na2O, Ca0O;
b - P203, K20, Cu20, SOg;
B -Sn0, Zn0O, BeO, Cr20s;
I' - Li2O, CO2, NO2, BaO.
2. Kakoit psaa coepKuT TOJIBKO KUCIOPOICOAepKAIIUE KHUCIOTHI:
A —HF, H2Cr,07,HCI, CH3COOH:;
b — HCIO, H3POs, HBr, H2SOs4;
B — HI, HNO2, HCIOg4, HS;
I' - HNOgz, HPO3, H2CO3, HMnOa.
3. IlpuBenure npaBuibHOE Ha3Banue coian Ba(HCO3)::
A — runpokapOoHat Oapus;
b — runpocunukar Gapus;
B — muruapoxap6onat 6apus;
I' — muruapocuukat 6apus.
4. Vxaxwurte npaBuibHOe HazBaHue BemecTBa FEOHSO4:
A — ruapocynbdar xenesa (I11);
b — cynbdat runpoxcoxenesa (11);



B — cynsdat ruapokcoxkenesa (111);
I' — cynbdut runpokcoxenesa (111).
5. IpuBeanTe MOJEKYIAPHYIO (GOPMYITY a30THCTON KHCIOTHI:
A —-HNO2; Bb-HNOsg; B — NH3; I' — N20Os.

Bapuant Ne 4

1. YkaxwuTe psji, couepKaini TOIbKO KUCIOTHBIE OKCU/IBI:
A — NaxO, Ca0, PbOg, SiO>;
b — SiO2, SO2, N2Os, Cl.07;
B — Al203, ZnO, BeO, Cr20s3;
I' - CI20, CuO, MgO, H:0.
2. Kaxoii psii conepKuT JIMIIb MET0YH:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, AlI(OH)s, Mg(OH)2, NH4OH;
B — Ba(OH)2, Fe(OH)3, Ca(OH)2, Cu(OH)>;
I' — Zn(OH)2, Cr(OH)2, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOE Ha3BaHue coiu Fex(SO0a4)s:
A — cynsdur xenesa (11);
b — cynbdun xenesa (11);
B — cynbdar xenesa (I1);
I — cynbdat xenesa (111).
4. Tlpusenute npaBuiabHOe HazBaHue BernecTBa (ZNOH)3PO4:
A — optodocdar uHKa;
b — Tpuruapokcodocdar nuHKa;
B — oprodocarrunpokconnnka;
I' — runpoopTodocdaT uHKA.
5. YkaxuTe MOJICKYJISIpHYIO (DOpMYITy THIPOCYIb(haTa MarHus:

A —Mg(HSOs)2; B—Mg(HS);; B — MgHSOy; I — Mg(HSOu)2.

Bapuanr Ne §

1. Kakoil psii coaepXHT TOIbKO aM(pOTEpHbIE OKCHIBI:
A - Cr203, PO, SnO, Al20g;
b —-2Zn0, MgO, SO, NO;
B — S0Os3, P20s, N2Os, CO2;
I' - K20, MgO, SOs, Li20.
2. Kako# psii COepKUT JIUILb OECKUCIOPOAHBIE KUCIOTHI:
A —H:S, HCI, HF, HI;
b — HBr, HNOs, HCIO, CH3COOH,;
B — H2SO3, HCIO2, HNO», H3POy4;
I' — H,CO3, HMnOg4, HCIO4, H2SiOs.
3. VkaxuTte npaBuwibHoe Ha3Banue coiu Cr(OH)2NOs:
A — ruapokconutpar xpoma (l1);
b — runpokconutpat xpoma (I11);
B — nuruapoxconutpat xpoma (I11);
I' — nuruapoxconutput xpoma (111).
4. Tlpuenute npaBuwibHOE Ha3BaHue BemecTBa ZN(H2PO4)2:
A —ruapooprodocdar nMHKa;
b — qurunpooprodocdar nuHKa;
B — oprodocdarruapokcormnka;
I' — oprodocdar nuHka.
5. VYkaxure MOJEKYJIPHYIO (GOpMyTTy KpEMHHEBOI KHCIOTHI:



A —H2SO3; B-H,CO3; B—-H»S04; T —H>SiOs.

Ha3Banue Tembl OU3NKO-XUMUYECKHUE CBOMCTBA HEOPTaHUYECKHUX
BEIIECTB
Pesynbrat oOyueHus CocTaBisATh ypaBHEHUS! XUMUYECKUX PEAKIIU

MOHHOTO OOMEHA C y4aCTHEM HEOPTaHUYECKUX
BemecTB. CoCTaBiATh ypaBHEHUS! XUMHUYECKUX
peakuuii HOHHOTO OOMEHA C y4acTHEM
HEOPraHWYECKHUX BEIECTB

OO0mpe KOMIIETCHIINH OK 01, OK 02

1. K kaxomy knaccy neopeanuyeckux coeourenuti omuocumces Mg(OH),?
A. ocHOBHBIE COMH

B. ocHOBHBIE OKCHBI

C. ocHOBaHUs

D. amdoTtepHbIe TUIPOKCHIBI

2. K kaxomy xnaccy neopeanuyeckux coeounenuti omuocumcs P,Os?
A. xucIopoaocoaepKamias KucioTa

B. HeconeoOpasyronuii okcu

C. KACJIOTHBII OKCH/I

D. cpennsist conb

3. Kakosa gopmyna oueuopogocgama nampus?
A. NazPO,

B. NazHPO4

C. NaH2P04

D. N&POz

4. @opmyna kucromuoeo oxcuoa, coomsemcmeyioujeco kuciome HzPOq:
A. P05

B. P,0;

C. PH;

D. H3PO3

5. Kaxoe coedunenue sensemcs npeocmagumenem KUCi0pOOOCOOEePAHCAUUX
Kuciom?

A. H,SO3

B. HCI

C. H,S

D. SO;

6. Kaxoe coedurnenue s161semcs npedcmasumenem Hepacmeopumvblx OCHOBAHULL?
A.KOH

B. NaOH

C. FG(OH)z

D. NH,OH




7. Ykaostrcume pso coeounenutl, cooepaicawyuii moibKo pacmeopumble OCHOBAHUSL:
A. KOH, Ca(OH),, NaOH

B. KOH, Fe(OH),, Fe(OH)s

C. Zn(OH),, KOH, Ca(OH);

D. NaOH, KOH, Ba(OH);

8. Onpedenume mun coau KHSO,:
A. cpenuss

B. ocuoBHas

C. cMmemranHas

D. kucnas

9. Onpeoenume mun coau (CUOH),COs:
A. Cpennsis

B. ocHOBHas

C. cmemanHas

D. kucnas

10. Vkaosxcume pso, cooeparcawuil moabKo KUCIOMHbLE OKCUObL:
A. Na,O, Ca0O, CO;

B. SO,, CuO, CrO;

C. Mn,0O4, CuO, CrOs

D. SO3, COy, P05

11. K kaxoii epynne oxcuoog omuocumcs BaO:
A. HeconeoOpasyrolue

B. amdoTepubie

C. ocHOBHBIE

D. kucnotusie

12. C kakum u3 nepequcieHusvix eeuecmes oyoem 63aumooeicmseosams 2UOPOKCUO
KaIusL:

A. Na,O

B. SO;

C. Ca(OH);

D. NaCl

13. Kaxoe u3z sewecmes npu pacmeopeHuu 6 600e 00pazyem KUciomy.
A. NaCl

B. CaO

C. SO3

D. NH3

14. C pazbasnennoti cepHotl KUCIOMOU MONCEM 83AUMOOEUCMBOBAMb .
A. Ag

B. Fe

C.Cu

D. Pt



15. Eokue wénouu obraoarom Cc80UCMBOM paspyulams pacmumenvHvle U
Jlcusomuwle mkanu. Taxumu ceoticmeamu He obraoaem.

A. NaOH

B. KOH

C. LiOH

D. CU(OH)2

16. C pacmeopom 2udpokcuoa Kaniusi 83aumMooeicmayen.:
A. Ag
B. Cu
C.Fe
D. Al

17. Ilpu mepmuueckom pasnodxceHuu KAKoUu U3 YKA3AHHGLIX COaeli 00pa3yemcs
O0OHOBPEMEHHO OCHOBHOU U KUCTIOMHBILU OKCUObL!

A. CaCOs3

B. NHisNO;

C. NaNO3;

D. KCIO3

18. Kakoe u3 ykazaHubix c80UCME ABIAEMCA XAPAKMEPHBIM 0151 B0OHbIX
pacmeopos KUCIOm:

A. OKpalmBaroT pacTBOPHI METHJIOBOTO OPAH>KEBOTO B JKEITHIN 1[BET

B. okpammBaroT pacTBOp JIakMyca B KpacHBIH 1IBET

C. okpammBaroT pacTBop (peHoadTaIeHa B MATHHOBBIN IIBET

D. okpammBarT pacTBOp JJaKMyca B CHHUM 1IBET

19. Kakue napwvi coedunenutl e MO2ym peazuposamv mMexncoy coOou:
A. CaO u H,O

B. Na,O u SO;

C. COZI/I SOZ

D. MgO u CO,

20. B kakxom u3 npusedéHHbIX YpasHeHUll peakyuii 00pazyemcsi colb U 8000pP00.
A.Zn + Hy,SO4 —

B. KOH + HCI —

C.CaO + HNO3z —

D.Ca+ H,O —

HazBanue Tembl XHAMUYCCKHHN aHAIU3 P00 BOJIBI

Pe3ynbTaT 00yUueHus HccnenoBarh XUMUYECKHUM COCTAB TPOO BOJIBI
OO0mue KOMIICTCHITUH OK 01, OK 02, OK 07, IIK 2.7

1. Camoe pacnipocTpaHEeHHOE BEIIECTBO HA 3eMJIeE:
a) MECOK;

0) rmHa;

B) BOJIA;

I') KUCTIOPOJ




2. @opmyna BOIBI:
a) NO

6) H20

B) H203

r) HO2

3. OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca OJTHON MOJICKYJIbI BOJIbI:
a) 18

0) 18 r/moub

B) I8

r) 32

4. Xumuueckas CBSI3b B MOJIEKYJIE BOJBI:
A) HOHHas

0) KOB.MOJIsIpHAs

B) KOB.HEMOJISIpHAS

') BOJAOpPOAHAs

5.TemnepaTtypa KUIIEHHS BOJBL:
a) 0°C

0) 4°C

B) 100°C

r) 200°C

6. KakoBbl OCHOBHBIE CBOMCTBA Y BOJIbI:
a) MPO3PavyHOCTh, COJICHOCTH;

0) HEMOCTOSIHCTBO (POPMBI, TEKYUYECTh;
B) OECLIBETHOCTh; MYTHOCTb.

7. UTO MpOUCXOAUT C BOAOU Ipu Temreparype Huxke 0°C?
a) 3aKUIIACT;

0) ocTaercs B KHUIKOM COCTOSIHUM;

B) 3aMEP3aET.

8. UTO NMpOUCXOIUT C BOJIOM MIPU 3aMEP3aHUN?
a) pacumpseTcs;

0) cKUMaeTCs;

B) ocTaercs 0e3 N3MEHEHUH.

9. Ilo xako¥ NMpUYMHE JeJ HE TOHET?
a) TOHKHIA;

0) Jerdye BOJbL;

B) IPO3PAYHBIiL.

I') KpaCUBBIH.



10. ConepxaHue Bo10pO/ia B BOJIE:
a) 89%

0) 2%

B) 11%

) 20%

Hazpanue TeMbl XHUMHYECKUMN KOHTPOJIb Ka49CCTBA IIPOAYKTOB ITUTAHUA

Pesynbrat oOyueHus NccnenoBath XUMUYECKHM COCTaB MPOIYKTOB
NUTaHUs

OO0mye KOMIICTCHIINH OK 01, OK 02, OK 07, IIK 2.7

1. Peakyus cudpoauza xapaxmepHa Ons:
a) )KUpOB; 0) adbJETUAOB; B) COUPTOB; T')apOMATUUYECKHUX YIJIEBOJAOPOIOB.

2. Peaxyus «cepebpsaH020 3epKanay xapakxmepua oJis:
a) PpyKTO3bl; ©0) INIIOKO3bI; B) Kpaxmama; T) IEUTI0JIO3bI.

3. B nepsuunoti cmpykmype MOaeKy1 6enika 0CMamKu AMUHOKUCIOM COEOUHEHb]
MmedHcoy coootl NOCPedCcmeoM Ccredyiouell XUMUYeCKoU Ces31.;

a) nucynbduaHas; 0) BOAOPOJHAs;, B) MENTUIHAS; T) MOHHAS.

4. Ilpu cudponuze b6enxka o6pazyromcsi:
a) aMUHOKHCIJIOTHI; 0) Kpaxmali, B) IIEJUTI0JIO3a; T) caxaposa.

5. Ilpoyecc neobpamumozo ceepmuléanus 6€1K08 HA3blIBAENCA:
a) MOJIMKOHJACHCAIUs;, O) moJMMepu3alus; B) ACHATypalus; T) TMOpuIu3aiiusl.

6. Bmopuunas cmpykmypa b6enxa o6ycnoeiena céssvio:
a) MIOHHOM; 0) KOBaJEHTHOW; B) BOJOPOJHOW; T) MEMTHUIHOM.

7. Koneunvim npodykmom euoponu3a Kpaxmania aeiiaemcsi.
a) caxaposa; 0) Il0K03a; B) IEJUII0JI03a; T') ATAHOJ.

8. Benxu 6 omauuue om y2ne60008:

a) TUJIPOJIU3YIOTCS 10 AMUHOB,3 0) HE OKHUCIISIOTCS KUCJIOPOJIOM;
B) HE pEarupyroT ¢ a30THOW KHUCIIOTOH; T') COIEP>KaT B CBOEM COCTaBE aTOMBI
a3ora.

9. BepHul 1u credyroujue CysHcoenust 0 KaueCmeeHHblX peaKyusix Ha OenKu.

A) C consamu cBUHIIA O€JIKU AAl0T OpaHKEBOE OKpallliBaHUE.

b) [Ipu neiicTBUU a30THOM KUCIOTHI Ha OEJIOK TOSIBIISIETCS JKEJITOE OKPAIIMBAHHE.
a) BEpHO TOJILKO A; 0) BepHO TOJIbKO b; B) BepHBI 00a cyxkaeHus; T) 00a CyKICHUS
HEBEPHBI.




10. Bepnuvl 1u crnedyrowue cyxrcoenus 06 y2nesooax:

A) K nonucaxapuaMm OTHOCATCS IEJUTIOI03a U KpaxMall.

b) ['rok03a TUMMYHBINA TPEACTABUTEND I€KCO3.

a) BEpHO TOJbKO A; 0) BepHO TOJbKO b; B) BepHBI 00a cyxeHus; r) oda
CY>KJICHUSI HEBEPHBI.

Ha3Banue teMbl XHUMHUYECKUM aHaIN3 MTPOO MOYBHI

Pesynbrat oOyueHus WccnegoBath XUMUUYECKHM cOCTaB MPOO MOYBBI

OO0mume KOMIIETCHITUH OK 01, OK 02, OK 07, IIK 2.7

1. Kakoii hakmop yuumpleaemcsa npu pazmeuieHuu npeonpusmuii no
npou3800cmay KaauiHulx yooopenuu?

1) TpynoBoii

2) ChIpbEBOM

3) sHepreTuyecKuit

4) BOAHBIM

2. B kakom u3 20po0oeé npouszeooam gocghopnsie yooopenun?

1) Kupos

2) Mocksa

3) Bockpecenck

4) Yda

3. Kakoii 6uo npodykuuu Xxumuueckoii npOMblULIeHHOCIMU NPOU3B00AM HA
Memannaypuueckux komounamax?

1) bochopubie ynobpenus

2) a30THbIE ya00peHus

3) kanuiinble y1oOpeHus

4) XUMHUYECKOE BOJIOKHO

4. Ykascume yenmp npou3zeo0cmea KaauiiHvlx y0oopenuil.

1) bepe3nnku

2) CanaBart

3) Uepenogerl

4) AnaTuThl

5. Ykastcume 2opoo, 6 komopom umeemcs npouzeo00cmeo azomuvix y0oopeHuil
HA OMX00ax MemauiypZuiecKko20 Komounama.

1) Mocksa

2) HoBoMoCKOBCK

3) Uepenogery

4) BockpeceHck

6. Umo aenaemcsa coipvem 011 NPOU3B00CHEA A30MHBIX YOOOpeHull?
1) anaTuTsl

2) U3BECTHSK

3) npupoaHbIi ra3

4) xayuyk

7. Umo saenaemca colpvem 011 npou3e00cmaea ochopuvix yooopenuii?
1) u3BecTHsIK




2) xene3Has pyaa

3) HedTH

4) anaTUThI

8. 3a600b1 no npouzeodcmay azomusix yOooOpeHuIl pazmeuiaromcs:
1) B paiioHax 700bIYU HEPTH

2) B palioHax JOObIYM rasza

3) y MarucTpaibHbIX ra30MpOBOIOB

4) B LIGHTpaX TSHKEJIOr0 MAITMHOCTPOEHUS

9. Yemanoeume coomeemcmeus:

Bun ynobpenuit [lenTp mpousBoacTBa
1) ®ochopHbie A. ComkaMck

2) A30THBIE b. YBapoBo

3) Kanuitasie B. HeBuHHOMBICCK

10. Kaxue 06a ux nepeuuciennvix 20po008 A6AAOMCA UEHMPAMU
nPOU3600CMEA MUHEPATLHBIX YOOOpeHuil? 3anuwiume ¢ madauyy yugppt, noo
KOmopvlmMu yKa3anovl 3mu 20pooa.

1) Canxr-IletepOypr

2) ConukaMck

3) HeBuHHOMBICCK

4) Ya

5) Bapnayn

11. B kaKkux 08yx u3 nepeuucieHHvix pezuonoe Poccuu gpynkyuonupyrom
KpynHbvle npeonpusmus no npou3600Cmey MUHepaIbHblX y0oopenuii?
3anuwiume 6 maoauuy yu@povl, NOO KOMOPLIMU YKAZAHBL IMU PECUOHDL.
1) Pecny6nuka Jlarectan

2) Pecniy6nuka bypsitus

3) Bousorojackas o61acTh

4) SpocnaBckas 001acTh

5) IlepMmckuii kpait

4.2.2. llpakTHyecKue 3aIaHUA U 3324

1.0cHOBBI CTPOEHUS BeILIECTBA - 33/1a4M Ha COCTABJICHUE XUMUUYECKUX (HOpMyIT

JIBYXaTOMHBIX COCIMHEHUH (OKCUOB, CYJIb(UI0B, THAPUIOB U T.II.).

ﬂadme HA36AHUA CJZQOV}OWMM COCOUHEHUSIM.:

Li,O MnO All; Cr,S; ZnH;, Ag.Si CasN, CO,, CaO P,0s CCl, NaBr FeS
MgH; Al,C3 KsP MnO; Fe,O3 CI,O KCI MgF; CrS CaH, SiH, K,4C

CasP2 Na,O CuO N,03; Mn,0Oy LiF PCls HgBr Ag,S CuS HCI Na,Si AIN Li3P
Cr,03

As,;05 NO; B,0O3; BaCl, PBr; MnSPH; LiHBa,CAIl4Siz NasPN,0OSiO, MgOCrF




> Ky,S CHq4 PbOAUzO3 NH3; CaSN,Og HgOAlP

CocraBbTe (POpMyIIbI 10 HA3BAHUSIM:

[EE

. Hutpun kanus

N

. Cununua Marsus

3. IM'mapun anroMuHus
4. Cynpdua ceunna (II)
5. bpomuj nuHka

6. Oxcua yriepona (1)
7. Oxcup xiopa (V)

8. Oxcwuj Oapus

9. ®ochun xenesa (III)
10.Kapbux maraus
11.Tuapua xkamus
12.Cynbbun anroMuHus
13.Nomun meau (I)
14.Cynsdun prytu (I1)
15.0kcun xnopa (III)
16.Oxcup cBuaIa (IV)
17.0xcua nuHKa
18.Cunnima Kanpnust
19.T'unpun Gapus
20.Cynbdun sxeneza(Ill)
21.0Oxcup azota (II)

22.0Kcu aTFOMUHUSA

1. KapOun nutus

2. Oxcup docdopa (I11)
3. ®@ropun memu (11)

4. Oxkcup cepedpa

5. I'mapun nutus

6. Cynbdun menu (1)

7. Hutpun Hatpus

8. HMomun cepebpa

9. Oxcup xpoma (II)
10.0Okcun azora (V)
11.TM'uapua HaTpHs

12. Xnopun xpoma (IIT)
13.Oxcun kamust
14.Oxcun mbibska (I11)
15.Cynbdun nuHka
16.Pochua menu (I1)
17.0xcup xenesa (II)
18.bpomua mapranua (11)
19.Cynbdun nutus
20.Dochun cepedpa
21.®ropun xenesa (I1)

22.0xcup xpoma (VI)



23.Xnopun xenesa (II) 23.Hutpung nutus

24 Hutpun Oapust 24.Cynbbua MarHus
25.0xcup pryt (1) 25.0xcun meam (1)
26.0kcun cypeMsl (V) 26.Xnopun prytu (II)

2. XuMHYEeCKHE Peakuuu

1.1.3aaun HaA COCTABJICHUE YPABHEHUW pEaAKUM: COCTUHEHUS, 3aMEIlCHUS,
paszioKeHus, oOMEHa W peaklMil ¢ y4JacTHeM KOMIUICKCHBIX COEIMHEHUN (Ha
npuMepe  TUJIPOKCOKOMIUIEKCOB  QJIIIOMUHHMSI W I[IMHKA); OKUCIUTEJIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIMi C UCIOJIBb30BAHUEM METOJIa JICKTPOHHOTO OallaHca;
C y4YacTHEeM KOMIUICKCHBIX COCIMHEHUH (Ha MNpUMEpe THUIAPOKCOKOMILICKCOB

ATIOMUHUS U 1IUHKA)

2.1 Peaxmueii 3aMeIIeHUS SIBISICTCS

a) TOpeHHe BOJIOPO/Ia B KUCIIOPO/IE;

0) BocctanoBieHnue okcuaa meau (1) Bogopoaom;

B) B3aMMO/ICHCTBUE THAPOKCHUIA KIS C CEPHOM KUCIIOTOM;

') TepMUYECKasl IETHUAPATAIINS THAPOKCH A ITNHKA.
2.2  Peakmus, ypaBHEHHE KOTOPO

Ca0+C0O2=CaCOs,na3piBaeTCs peaKiuei

1) coequHenus; 2) pasnokeHus; 3) oOMeHa;  4) 3aMEIICHUS.
B3auMopaelcTBrEe THAPOKCHUIA KaJdbLMS C COJISTHOM KHCIOTOM - 3TO peakius
1) coequnenust;  2) pasnokenus; 3) oOMeHa; 4) 3aMeIICHHS
VKkaxuTe peakmuio, KOoTopas SBISETCS peakiued paslIoKeHUS MW HIET ¢
M3MEHEHUEM CTEIIEHU OKHUCIICHUS:

a) CU(OH)2 = CuO + H,0; B) 2KNO3= 2KNO,+03;

0) CuO + H2 = Cu + H20; r) CaCO3 = Ca0 + CO,

Hanummre peakuun yKaxuTe TUIT PEaKINU:

a) pa3J0KEHUSI YTOJbHOM KHUCIOTHI; B) Pa3JIOKEHUSI THAPOKCHAA
menu(ID);

0) MOy4eHus: aMMHaKa U3 IPOCTHIX BEIIECTB;

I') B3aUMO/IEIICTBHE a30Ta C KHCIOPOJOM

Hanwummre peakiuy yKaKuTe TUI PEaKIIH:
a) JKEJIe30M U Cepoii; B) okcuaoM Oapus u okcugoM cepoi(1V);
0) 6apyieM U CepHOI KUCIOTOM; r) okcuaa cepsl (IV) u kucnopoaom;



2.4 VYpaBHsiTe peakMu METOJOM DdJeKTpoHHOro OamaHca. PaccrtaBbTe
KO3 PpULIEHTBI

HI + H,SO4 — I, + H,S + H,0

H,SO4 + Cu,0O — CuSO4 + SO, + H,O

HNO3 + FeO — FC(NO3)3 + NO + H,0

KNO;3; + Al + KOH + H,0 — NH; + K[AI(OH)4]

SO, + KMnO4 + H,O — K,SO4 + MNnSO4 + H,SO4

SO, + K,Cr,07 + H,SO4 — KoSO,y +CI’2(SO4)3 +H-,0

2.2 3aaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTHUK MPOJYKTa pPEeaKIuu
COCJIMHEHHUS, MacCOBOM WM OOBEMHOW JOJIM BBIXOAA MPOJAYKTa pEaKIuu
COCJIMHEHUS OT TEOPETUUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJINYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB U NPOAYKTOB PEAKIUU;
Macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTa PEaKIMU, €CJIM OJTHO U3 BEIIECTB
JJaHO B BHJIE pPACTBOpPAa C OINPEICICHHOM MACCOBOM [IOJIEM PAaCTBOPEHHOIO

BCIICCTBA.

Nel. Ilpu B3auMoOJelCTBUM HATpUs KOAMYECTBOM BemiectBa 0, 5 Moab ¢ BOJOH
HOJIyYMIH Boiopoa o0bEMOM 4,2 11 (H. y.). Beruncnure npakTHuecKuil BBIXOJ rasa
(%).

Ne2.  Meraynmmyeckuidi  XpoM  IIOJIy4arOT BOCCTAHOBJIEHMEM €ro  OKCHJA
Cr;O3 MeTaIMYecKuM aJIFOMUHUEM. Bbrauciute Maccy Xpoma, KOTOPBIH MOXKHO
MOJYYUTh MPU BOCCTAHOBJIEHUM €TI0 OKCHJIA MAccod 228 T, €Ciu MPaKTUUECKUU
BBIXOJ1 XpoMa cocTaBisieT 95 %.

Ne3. Onpenenure, kakas Macca MEIM BCTYIIUT B PEAKLUIO C KOHUEHTPUPOBAHHOM
CEepHOM KHCIOTOW JyIsl moiydeHus okcuna cepbl (IV) oobémom 3 11 (H.y.), ecnu
BbIX0J1 okcuaa cepsl (IV) coctaBnsier 90%.

No4. K pacTBOpy, copepxamieMy XJIOpua Kaibius Maccout 4,1 r, mpuiauiau pactsop,
comepxkamuii pocdar Hatpus maccoit 4,1 r. Omnpenenure Maccy MOTYYEHHOTO
OcaJiKa, €CIIM BBIXO/JI MPOAYKTa Peaklnu cocTaBisieT 88 %o.

2.3 3aaHdsl HAa COCTABJICHHE MOJEKYJISIPHBIX M HMOHHBIX PpEakIui C
Y4aCTHEM OKCHJIOB, KHCIIOT, OCHOBAHUW M COJIEM, HOHHBIX PEAKIHUN THUIIPOIU3A

COHGI‘/JI, YCTAHOBJICHUC U3MCHCHUA KUCJIOTHOCTH CPCIbI.

Kakne wu3 comeir RDbCl, Cra(SOgs)s, Ni(NOs)2, NaSO; moaseprarorcs
rupoan3y? CocTaBbTe HMOHHO-MOJICKYJISIPHBIC M MOJICKYJIIPHBIC ypaBHEHUS
THJIPOJIN3a COOTBETCTBYIOIIUX coneil. Kakoe 3nauenwe pH ( > 7 <) umeror
pPacTBOPHI ATUX COJEi?

Hammummre nonHoe U COKpaIIEHHOE YpaBHEHUS PEAKIIUN:
KOH (p) + HCI (p) = KCl(p) + H20 (mn)



Ca0 (oxcun) + 2HNO;3 (p) = Ca(NOs3), (p) + H20 (ma)
Mg(OH); (1) + H2SO4 (p) = MgSO4(p) + 2H20 (mm)
CuCl; (p) + 2KOH (p) = 2KClI(p) + Cu(OH),|
Al(SO4)s (p) + 3BaCl;, (p) = 3BaS04] + 2AICls(p)
K2S + 2HCI = 2KCI + H,S1

Na,CO;3; + 2ZHNO3 = 2NaNO3 + H,0O + COzT

Mg + H,SO4 = MgSO, + Hy?t

3.CTpoeHne U CBOIICTBA HEOPraHUYECKUX BelleCTB

3.1. 3amauum Ha pacuer MaccoBOM J0JH (MAcChl) XUMUYECKOTO 3JIEMEHTA
(coenvHeHUs) B MOJIEKYJIEe (CMECH).

BapuanT 1. Berauciuts MaccoByto oo a3ota B HuTpaTe Kabius (Ca(NOs);

BapuanT 2: Berauciure conepkanue kuciopoja B nepmanranate kamust (KMnOy)

BapwuanT 3: Berauciure conepkanue cepbl B MuHepaie nmupute (FeSy)

BapuanT 4: Berauciure MaccoByro J10i1to cepedpa B okcuze cepedpa (Ag20)

3.2 HpaKTI/I‘-ICCKI/IC 3aJaHusg 110 KJIaCCI/I(I)I/IKaIII/II/I, HOMCHKJIATYPC U XHUMHUYCCKHUM
(bOpMy.]'IaM HCOPIraHNYCCKHX BCIICCTB PA3JIMYHBIX KJIACCOB.

Boinucatb OTJACJIbHO OKCH/IbI, OCHOBAHUS, KHCJIOTHI U COJIN. IlaTb Ha3BaHHUSA.

A b B r Jil| E XK 3 )41

1 Na,O NaOH | CO; SOs MgO HNO3 Ba(OH), | CO MnO,
2 SiOz Zn0O H3POq4 Agzo N>O3 CrOs MnO HF HzSiOg
3 H,S04 CO; Ca(OH), | BeO LiOH CrO Mn,O3 SO SiO,

4 Al;,O3 BaO MgCO; CU(OH)z ZnQ Cr:0s HMnO, Ca(OH)z K3PO,
5 NO HNO3 MnO NO, HCI H.SO4 NO, FeO P,0s

6 MgSO4 SO, C|205 HzSiOs A|(N03)3 CcO NO AL203 BaO

7 FeO K>COs | Fe,03 Hg(N03)2 CaO Ba(O H)z Ag2804 PbSO3 AgOH

CocraBuTh (I)OPMYJ'IBI BBICIINX OKCHUIOB 3JICMCHTOB C IIOPAAKOBBIM HOMCPOM:

1)14, 34, 41

2) 75, 16,

3) 33, 50, 40

4) 6, 35, 24

5) 21, 25, 32

CocTaBuTh MOJEKYJSIPHBIE (OPMYJIBI OKCHIOB, TOAMUCATh XapaKTep OKCHUIA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCHIA !

1) a3oTa co crenenpto okucaenus +1, +2, +3, +5

2) XJIopa cO CTeNeHblo OKucaeHus +1, +3, +5, +7

3) maprasiia co CTeneHbto oOKucjaeHus +2, +3, +4, +7




BeinucaTs oT/e1bHO 0€3pa3IndHbie, OCHOBHBIC, KUCIOTHBIC U aM(pOTEPHBIC
OKCHJIbI:

A b B r i E K 3 u

1 Na,O | CaO CO, SO3 MgO N,O; | BaO CO MnO;

2 SiO,; | ZnO P-Os Ag.0 N203 CrOs; MnO MnO, NO

3 SO, CO; CaO BeO Li ,O CrO Mn;Os | SOz SiO,

4 Al,O; | BaO SeO; CuO Zn0O Cr,0s [ MnO; | CaO CrO3

5 NO N 203 MnO NOz Nazo 303 NOz FeO ons

6 MgO SOz C|205 SiOz Al 203 CcO NO AL203 BaO

7 FeO | SOs Fe,O3 HgO Ca0 BaO Ag:0 | SOs PbO

Brmmicats HCPACTBOPUMBIC OCHOBAHHA U H_IéJ'IO‘-II/I. I[EITB Ha3BaHUI.
A b B I pil| E XK 3 )41

1 [NaSOs [NaOH | CO; SO; Mg(OH). | HNO; Ba(OH) | CO Cu(OH)
2 2

2 CsOH | Cu(OH), | HsPO, | NaOH N,Os Cr(OH), | MnO KOH H,SiOs

3 | HsS0: |CO; Ca(OH) | BeO LiOH Cro Sr(OH)2 | SOs Sr(OH).

2
4 [ALO; [ Ba(OH), [ MgCO, | Cu(OH), |znO Cr,0; HMnO; | Ca(OH), | KsPO,
5 LIOH |HNO; |Mn(OH | NaOH HCI CsOH Fe(OH); | FeO P,0s
)2
6 MgSO4 | SO LiOH H>SiOs3 AI(NOs); | CO NaOH AL203 BaO
7 CU(OH)z K>CO3 Fe,O3 Hg(N03)2 Ca(OH)z Ba(OH)z Ag2804 Ba(OH)z KOH

3.3 HpaKTI/I‘lCCKI/IC 3alaHuA Ha OIIPCACICHHC XUMMYECKOW aKTUBHOCTH BCIICCTB B
3aBUCHMMOCTH BH A XUMHYECKOM CBSI3U M THUIIA KpHCTaHHquCKOﬁ PCUICTKH.

Pacnpenenuth naHHbIC BEMIECTBA B TAOJUILY COTVIACHO UX TUITY XMMUYECKOM
CBSI3H.

HNonnas | KoBanenTHas KoBanenTHas
CBSI3b MOJISIPHAS HETOJIIpHAs
MgC|2, H,, CO,, Nal,, HF, A|, Zn0, Fe, Br,, CazN,, O,, SO3, HBr, Aleg,
CuSn(crmag)

MeTtannnueckas

[IponsBeguTe COOTBETCTBHUE:

Bune! cBsi3u BemecTna
1. KoBaneHTHas HenoJisipHas A) Xtopua KaJablys
2.KoBasieHTHas noJisipHAast b) ®top
3.Monnas B) I{unk
4 Meramnnueckas I") AMMuak
S.Bogoponnas J)Aueruiiexn

E) Okcup Oapus

3.4 3amanus HA COCTABJICHHE YPABHCHHM XMMHUYECKHX PEAKIMi C y4acTHEM
IIPOCTBIX U CJIOKHBIX HEOPTAHUYECKUX BEIIECTB: OKCHUJIOB METAJJIOB, HEMETAJIJIOB
¥ aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT, OCHOBAHUN U aM(OTEpHBIX
TUAPOKCUAOB, HEOPraHMYECKUX COJIEM, XapaKTEePU3YIOLIUX HX CBOMCTBA H




CHIOCOOBI MOTYYEHHUS.
3aKOHYMTE YpaBHEHUS PEAKLIUA:

Na20 + H2S(u30) —
MgO(u36) + HCl —

BaO + SiO2 (t)—

K20 + ZnO (t)—

Fe203 + C (t)—

CaO +2H2 (t)—

4FeO + O2 (t)—

6NH40H + P205 —
2KOH(tB) + Zn(OH)2 (t)—
KOH + Al(OH)3 —
3NaOH(kxonn) + Fe(OH)3 —
2NaOH(tB) + A1203 (t)—
6NaOH + Al203 + 3H20 —
Ba(OH)2 + Ba(HCO3)2 —
2KOH + 2NaHCO3 —
2NaOH + 2NH4HS —

2Al + 2KOH + 6H20 —
Zn + 2NaOH(tB) (t)—

CI2 + Ca(OH)2 —

H2S04 + Mg(OH)2 —
2HCI + CuO —

2HCI + Be(OH)2 —
H3PO4() + Zn(OH)2 —
HCI + AI(OH)3 —

H2S04 + ZnO —

HCI + AgNO3 —

4. KvuHeTHYeCKHEe U TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XHUMHYECKHUX peaKkuui

3amaun Ha pacyeThl TeTUIOBBIX A (PEKTOB XUMHUECKUX PEAKIIUA U OTIpeIeTICHUE
THUIIA peakuuu (1o TerIoBoMy 3 (PEeKTy: 3K30-U IHAOTEPMUIECKHUE).

1.Brriuucnute maccy pasznoxusiieroca mena (CaCO3), eciii U3BECTHO, YTO HA €TI0
paznoxenue 3aTpaueHo 1570 kJx.

2. [To Tepmoxumudeckomy ypaBHeHuto peakunu H2 + CI2 = 2HCI + 184 x/[x
OTPEIENNTE, CKOJIBKO TEIJIOTHI BBIICIUTCS IPU CTOPAaHUK 4 TPaMMOB BOJOpOJia B
XJIope.

3.Ilpu cxxuranuu 48 rpaMMoB MeTaHa BblaenuIoch 2676 k/[x Ternorel. Haiinure
teroBoi a3 dekTt peakiuu ( Q ). YpaBHEHHE pEaKIIUU:

CH4 + 202 =CO02 +2H20 +Q



4 Haiitu TerutoBoi a3 PexT peakiuu, eciau Ipu Cropaluu 3,5 rpaMMOB a30Ta
noryiotuinock 45,2 x/{x ternotsl. [Ipu cropanuu azora oOpa3yercs OKCU a30Ta
(1) —NO

5. TepmoxuMHUECKOE YpaBHEHNE CTOPAHUS METAHA:

CH4 +202 = CO2 + 2H20 + 802 x/Ix

Kakoe k0m4ecTBO TEMIOTHI BBIAEIUTCS Npu cropannu 20 r meTaHa?
6.YpaBHEHUE peaKIuu Cropanus okcuja azora(+4):

4ANO2(r) + O2(r) + 2H20(r) = 4HNO3(x) + 448 x]Jx

CocTaBUTh TEPMOXUMUYECKOE YPABHEHUE OTHOCUTENBHO CTOPaHUs OJHOTO MOJIb
okcuza azota. OnpeaenuTb: Kakoi 00bEM OKCHIa a30Ta MOTpedyeTcs Ha
obOpazoBanue 4258 k/[>k TEIJIOTHI B IpOLIecCe TaHHOM peakiuu?

S.lucniepcHble CUCTEMbI

3ajaun Ha IPUTOTOBIIEHHE PACTBOPOB.

1.Cxkoinbko rpamm cyib(dara HaTpusl ¥ BOJAbI HYKHO 1t npuroroBieHus 300 r 5%
pactBopa?

2.Kakyro maccy xpomara kanust K2CrO4 HyXHO B3SITh JUIsl IpUroToBIeHus 1,2 1
0,1 M pactBopa?

3.Paccunraiite MOSIpHOCTH U HOpMaITLHOCTE 70%-HOT0 pacTBopa H2SO4 (r =
1,615 r/m).

4.Yrapunu 60 r 5%-noro pactBopa cyibdara menu 10 50 r. Onpenenure
MacCOBYIO JIOJIFO COJIM B IIOJIyYEHHOM PacTBOPE.

5.CKO0JIbKO TPAaMMOB XJIOPUCTOTO KaJiust Hajlo pacTBOpUTh B 90 T 8%-Hor0
pacTBOpa TOM COJM, YTOOBI OTy4YeHHBIN pacTBOp cTan 10%-HbIM?
6.0mnpenenute Maccy 3%-HOro pacTBopa NepoKcUaa BOAOPOa, KOTOPHIH MOXKHO
NOJIy4UTh pa3daBnenneM Bojioi 50 1 ero 3%-Horo pacTBopa.

7.0npenenure, CKOJBKO IPaMMOB BEIIECTBA HYXKHO Jisi TpUroToBieHus 25 mu 10
M pacTtBOpa ruapokcuaa HaATPHs.

8.0mpenenuTte, CKOIBKO T BOJBI HEOOX0IMMO MPUOaBUTH K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOJYYUTH KOHEUHBIN PAaCTBOP C MaccoBOM gosie 1%.
9.0mpenennTe MacCoOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPHIN OB MOIy4YeH
npudasnenuem 175 r KCl (0=20%) x 1000 r BoapbI.

10.0mnpenenute MaccoBYIO JI0JIIO BEILIECTBA B PACTBOPE, KOTOPBINA ObLI MOTyUYEeH
npubasieHueM 30 T Na2CO4 k 1000 r Bojs

6.CTpoeHue U CBOIICTBA OPraHN4YeCKUX BeleCTB

6.1 3amanus Ha cCcoOCTaBJCHHE Ha3BaHUIl OPraHUYEeCKUX COEIUHEHHUH I10
TPUBUAIIBHON WM MEXIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE

1.Ha3oBuTe npuBeCHHBIE HIXKE YIIIEBOJOPOABI IO MEXTyHAPOIHOM
HoMeHknatype [UPAK:



CH;

CH; - CH - CH; - CH- CH;

CH;

CH;

CH; -CH;-C - CH-CH>OH

CH; CH3;

CH; - CH; CH,;-CH:s

CH;-C - C — CH-CH:-CHx

CH:; CH; CHj

CH;

CH; -C - CH-CH; - CH; - COOH

CH;

2.IlpuBeieHHOMY HWXKE YIJIEBOJOPOAY JaliTe Ha3BaHUE [0 HOMEHKJIATYpe
IUPAC, ykaxXuTe CKOJIbKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUUYHBIX
aTOMOB yIjepoJa COAEPXKUTCSI B ankaHe. M3omepoM Kakoro yriieBogopoja
HOPMaJIbHOTO CTPOCHUSI SIBIIAETCS JaHHBIM yrieBoaopoa? Hamummure ero

@(;}))M}U’Iy.

0)
HsC—CHy-CH H,C~CH-C-CH,
| |
CH,-CH-CH, H,C~CH, ' CH,-CH,

CH;

3.Hamumure cTpykTypHBIE POPMYIIBI COETUHEHUI 110 UX Ha3BAHUSM:
a) 2,5-TUMEeTUITeKCEH-3;

0) 2-mMeTwi-3,5- AUMPONUITHOHAH;

B) 2,5 - TUMEeTHUI - 3-HUTPOTECKCaH;



r) 2,3-1UXJIOpreKcaHoBasi KUCIIOTa;

1) 2 - aMUHOOYTaH.

4. HamummmuTte cTpyKTypHbIE (OPMYJIIBI BCEX COSAMHEHHI COCTaBa: HA30BUTE
NOJIyYEHHBIE COETMHEHUS.

a) CeHuo;

6) C5H110H;

B) C5H11N02.

6.2. 3amanus Ha COCTABJICHHE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POopMyII
OpraHUYECKUX BEIIECTB OTJCIbHBIX KJIACCOB.

1.HamummTe moTHbIC U COKPAICHHBIC CTPYKTYPHBIC (OPMYIIHL:
2,2,3,4-TeTpaMeTIIIIICHTaH

2,3,6-TpuMeTHII-3-3THITENTaH

2,5-1MMeTHIIreKCeH-3

2-MOHOMETHII-3,5- TUTTPOITIITHOHAH

2,5 - TUMEeTHJ - 3-HUTPOTEKCaH

2,3-TUXIIOPTeKCaHOBAas KUCIIOTA,;

2 - aMHHOOYTaH

4 - METUIIINHTEH-3

2,2-TuMeTHIIOy THH -3

2.CocTaBbTe CTPYKTYpHBIEC (DOPMYJIIBI TPEX ATIKMHOB, KOTOPHIE H30MEPHBI
2- MmetunOyTagueny-1,3./laiite um Ha3BaHUS.

6.3.3amaun Ha ompeneneHUe MpocTeneil GopMyabl OPraHUYECKOW MOJIEKYJIBI,

UCXOJIsl U3 DJIEMEHTHOTO cocTaBa (B %).

1.KakoBa ¢opmysa coequHEHNs, B KOTOPOM MaccoBast 10J1sl Kanus pasHa 0.565,
yraepoaa — 0.087, kucnopoma — 0.348?

2.BriBeiute npocreiiiryio GopmMyTy COeTUHEHUS, €CITM U3BECTEH €ro AJIEMEHTHBIN
COCTaB:

a) yruepona 0.2730 (27.3%) u xucnopona 0.7270 (72.7%)

0) xanpuus 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) HaTpust 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopona 0.4270 (42.7%)
3.Haiinure Monexkynsapuyto GopMyy COeAUHEHUS a30Ta C BOJOPOIOM, €CITN
MaccoBasi A0Jisl BOAOpo/ia B HeM paBHA 12.5%, a OTHOCUTENbHAS TIJIOTHOCTH MapoB
ATOT0 BEIIECTBA M0 BOJAOPOAY paBHa 16.

4 11Tpu cropanuu 3,636t BeniecTBa oopasyercs 8 T yriaekucioro rasa u 4,3632 r
BOJIbl. Macca 1 Moib JaHHOro BemiecTa paBHa 60r. Y CTAaHOBUTH MOJIEKYJISIPHYIO
dbopMyIly TaHHOTO BEIIECTBA.



4.2.3.1lpakTHKO-OPHEHTHPOBAHHbIE 3a1aHUS

Ha3zBanue Tembl [Tepuomnueckwmii 3akoH u Tabauna JI.M1. MeHnneneena

Pe3ynbTaT 00yueHus XapakTepu3oBaTh XUMUYECKHUE 3JIEMEHTHI B
COOTBETCTBUHM C UX MOJOKEHUEM B EPUOIUUECKOI
cucTeMe XxuMuueckux aneMeHToB /.M. MenneneeBa

OO01111e KOMIIETEHIINT OK 01, OK 02

3aganue: CoCTaBUTh XapaKTECPUCTUKY XUMHUUYECKUX DJIEMEHTOB B
COOTBETCTBHE C BAPUAHTOM I10 JAaHHOMY TUIaHY:
1.Ha3Banue s1eMeHTa U ero 0003HaYeHUE.
2. [lonoxenue aneMenTa B [lepuoauyueckoit cucteme.
-HOMEP TPYMIIbI
-foArpymnmna
-HOMEp Meprojia
-TIOPSIKOBBIA HOMEP
3. CocraB aTroMa
-aTOMHasi Macca
-3apsij sapa
-KOJIMYECTBO IPOTOHOB
-KOJIMYECTBO HEUTPOHOB
-KOJIMYECTBO AJIEKTPOHOB
4. CTpoeHue dIEKTPOHHON 000JI0UKH
-pacrnpeiefieHue JIEKTPOHOB M0 SHEPTETUYECKUM YPOBHSIM
-3JIeKTpOHHas hopmyia
-rpadudeckas 3JieKTpoHHast hopmyia
-CTPOCHUE BHEITHEr0 SHEPTEeTUUECKOTO YPOBHS,
-BaJICHTHBIE BO3MOXKHOCTU aTOMa
5. CBoiicTBa MPOCTOTO BEUIECTBA U €r0 COCAUHEHUMN
-METaJIJT UJId HEMETaAILI
-opMyIa u xapakTep BBICIIETO OKCHA
-opmysia U XapakTep THAPOKCHIA
-opMyIia eTyuero BOoJIOPOIHOTO COSTUHEHUS
6. lonoJIHUTENbHBIE CBEACHUS
-HaXO0XJIEHUE B IPUPOJE, PACHPOCTPAHEHHOCTh
-KOT'/1a U KEM OTKPBIT JaHHBII 3JIEMEHT.
-(u3uYeCcKre CBOMCTBA MPOCTOTO BEIIECTRA
- MPAKTUYECKOE MPUMEHEHUE MTPOCTOTO BEIIECTBA

Ne IopsinxoBblii HOMep Ne IlopsiakoBbIii HOMepP Ne IMopsiakoBbIii HOMep
BAPHAHTA | XMMHYECKHX dJ1eMEHTOB BapuanTa | XMMHYECKHX )JIEMEHTOB | pappanTa | XMMHYECKHX )JIEMEHTOB
1 9 22 35 6 6 12 22 11 8 15 35
2 11 24 44 7 10 37 21 12 4 30 53
3 19 25 45 8 38 32 42 13 18 28 38
4 5 20 43 9 33 13 48 14 7 47 27
S 1 38 47 10 34 50 21 15 16 29 51




CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BellleCTB

1.KapOokcurepanus

Ha3zBanue tembl [Tpou3BoACTBO HEOPraHUYECKUX BEIIECTB. 3HAUYCHUE U
MIpUMEHEHNE B OBITY M Ha MPOU3BOJICTBE
Pesynbrat oOyueHus OO60CHOBBIBATH 3HAYCHHE U IPUMEHEHUE

HCOPTraHNYCCKHX BCIICCTB B OBITOBOM U
HpOHBBOI[CTBCHHOﬁ JACATCIIBHOCTH YCJIOBCKA UX
(bI/ISI/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaAMH

OO01111e KOMIIETEHIINT OK 01, OK 02

A 3HaKOMO JIM BaM TTOHATHE «KapOoKkcuTepanus»? B TepaneBTHYECKUX TENsIX
UCIIOJB3YIOT Ta3000pa3Hoe BeniecTBo. [10 3Toi npuunHe moI00HYI0 METOUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMU». JTa METOJUKA UCIIOJIB3YETCA JJIsl JICUCHUS
CEPJCUYHO-COCYAUCTRIX  3a00JIeBaHUM, TOBBIIMICHUS  BJACTUYHOCTH  KOXKHU.
[loBblllIeHUE CONIEpKAHUSI HTOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOU
bynkuun kpoBu. Camoe yAUBUTEIBHOE, YTO OHO UCIIOJIB3YETCS B TBEPJIOM BHJIC B
MUIIEBON MPOMBIIICHHOCTH JIJIsi XpaHEHUSI U TIEPEBO3KHU MPOYKTOB: PhIOBI, MsCa,
MOPOKEHOTO.

3amanue

Bri6epute o1H NpaBUIIbHBINA OTBET:

1. O kakoMm BeniecTBe UIET peub?

A) yriekucielii ras

b) xucnopon

B) ammuax

2. KakumMu XUMHUYECKUMHU CBOMCTBAMHU 00JIa1a€T DTO BEILIECTBO?

A) KUCITOTHBIMH

b) ocHOBHBIMHU

B) amdorepubiMu

3. C yem MOKET BCTyIaTh BO B3aUMOJIECTBUE?

A) ¢ BOJIOM, OCHOBHBIMU OKCHJIAMH, 11I€JI0YaMU, HEKOTOPBIMU COJISIMU

b) ¢ BOJ10M, KUCIIOTHBIMU OKCHAaMHU, IIEJI0YaMU, HEKOTOPBIMU COJISIMU

B) ¢ Bo0ii, KHCIIOTHBIMH OKCHJIaMH, KUCJIOTaMHU, HEKOTOPBIMU COJISIMU

4. C mOMOIIbI0 KAaKOTO BEIIECTBA €r0 MOXXHO OOHAPYKUTH?

A) dbenondranenna

b) 6poMHoO#1 BO/IBI

B) u3zBecTkoBO# BOABI

5. IlpuBeaute (hakThl, KOTOPHIE JOKA3BIBAIOT OTPHUIIATEIILHOE BIUSIHUE ATOTO

rasa Ha >KeJIyJOUYHO-KHUIIICUHBIA TPAKT YeJIOBEKa

2.JloBapeHHas coub

Ha3zBanue tembl [Tpon3BOACTBO HEOPraHUYECKUX BEIIECTB. 3HAYCHHUE U
npUMEHEHHUE B OBITY M Ha IPOU3BOJICTBE

Pesynbrat oOy4eHus OOGO0CHOBBIBATh 3HAYCHHE U IPUMEHEHUE
HEOPTraHWYECKUX BEIIECTB B OBITOBOM H




MPOU3BOJCTBEHHON JIESITEIBHOCTH YEIOBEKA UX
(HU3UKO-XUMHUCCKUMH CBOMCTBAMH

OO0mye KOMIIETCHIINI OK 01, OK 02

N3BecTHO, 4TO B Mupe n00bIBaeTcs npuMepHo 100 MUIITMOHOB TOHH TTOBapeHHOU
coiu B roa. Ha nuieBbie HyX Abl PacXOyeTCsl OKOJIO OJHOM YETBEPTOW 4YacTh
sToro konmnuectBa. Kyna sxe uner octanbHas coiib? [loBapeHHast coJib COBEPIIIEHHO
Heo0XoarMa MpU MPOU3BOCTBE MACHBIX M PHIOHBIX KOHCEPBOB, OHA UCTIOJIb3YyETCA
B METAJUTyPrHYE€CKOM OTpaciv MNPOMBIIIJIEHHOCTH, MpU 00pabOTKEe MEXOB U
pa3IMYHBIX KOX, B TPOIECCE MPUTOTOBICHUS MbLIa, HWAET MJs TOJy4YeHUs
KJIBIIUHUPOBAHHOW COJbI, MpUMEHsIeTCsT B MeauiuHe. OCHOBHOM MOTpeOUTEINb
COJIM — XUMHYECKasi OTPACIb IPOMBIIUIEHHOCTH. B 3T0i 00/1acT HCnonb3yercs He
TOJIBKO cama COJIb, HO M 3JIEMEHTHI, COCTaBIAOIINE ee. B mpouecce anekTpoaunsa
€€ pacTBOpa MoJIy4yaroT XJIOP, BOJOPOA U eAkuid HaTp. M3 pacTBopa eakoro Harpa
MOJIyYaroT TBEPYIO 1IeI04b — KaycTUK. CoeuHsAs BOAOPO/ C XJIOPOM, MOIYyHarOT
COJISIHYIO KHCIIOTY.

3ajaHue: COCTaBbTE YPABHEHUS, OMIMCAHHBIX B TEKCTE PEAKLUU.

3.Coan

Ha3Banue Temsl [Ipon3BOACTBO HEOPTAHUUYECKUX BEIIECTB. 3HAYECHHUE U
IpPUMEHEHHUE B ObITY U Ha IPOU3BOJICTBE

Pe3synbrat oOyueHus OOGOCHOBBIBATH 3HAYEHHE U IPUMEHEHUE

HEOPraHMYECKHUX BEIIECTB B OBITOBOM U
MIPOU3BOACTBEHHON JIESITETHOCTH YEIOBEKA UX
(U3UKO-XUMHUYECKUMH CBOMCTBAMU

OO011e KOMIeTEHIINN OK 01, OK 02

Cyxue JIpoXXKu — 3TO CMECh COJIei: THUApoKapOoHAaTa aMMOHUs, KapOoHaTa
amMmMoHus U kKapbamata amMmoHuss NHANH2COO. Bcee sTu conu npu HarpeBaHUH
pasyiararoTcsi ¢ BBIICJIICHHMEM aMMHaka M yriekucioro ra3a. Paznarasice B Tecte
IIpU BbINIEUKE XJ1e0a, CyXHe IpOAOKH MPUIAI0T EMY JKEIaeMyI0 OPUCTOCTb.
1.Kakyro dopmylly HMEIOT THIpOKapOOHAT aMMOHHS, KapOoOHAaT aMMOHHS,
KapOamMaT aMMOHUS, aMMHUAK U YTJIEKHUCIIbII ras.

2.0npenenure THI XUMUYECKOM pPEaKIMM, MPOTEKAOIIEH ITPYU HAIPEBAHUU COJIEH:
ruApoKapOoHaTa aMMOHUS, KapOOHAaTa aMMOHHUS U KapOaMaTa aMMOHHUS.
3.CocTaBbTe ypaBHEHMSI XMMHUYECKUX PEAKIMH PA3IOKEHUS COJEH aMMOHHMS C
BBIJICJICHUEM MPOAYKTOB, MPUAAIOIINX TECTY HEOOXOUMYIO MOPUCTOCTb.

4.I'ne v 1715 4ero UCHoJib3yIOT JaHHbIE XUMUYECKUE PEAKIIUU.

5.Haiinute B WHTEpHETE WIM NPYTUX HUCTOYHUKAX HWH(POpMAIUU, KAKHE IPYTHeE
BEII[ECTBA MOKHO HCIIOIh30BaTh aHAJIOTUYHBIM 00Pa3oM

boJib110¥ TONMyISPHOCTBIO CPEIM TYPUCTOB IMOJIb3YIOTCS CTATAKTUTOBBIE IEIIEPHI
B ropax Kaskaza m KpbIma, cpeau KOTOpPBIX €CTh HE NPOUAEHHBIE IO KOHIA.
N3BecTHSAKOBBIE TIENIEphI-Ta0upuHTH KpbiMa ciiy>kKuiau mapTtu3aHaM yOeKHuIeM B
nepuos Benmukoit OtedecTBeHHOW BOWHBI. Peakmusi mpeBparieHusi kapboHara B




OukapOboHaT oOpaTHma, MOATOMY Ha TOTOJIKE M3BECTHSIKOBOM MeIephl U3 Karulu
BOJIbl, HACBIILIEHHON TMIPOKapOOHATOM KajblLUs, BBIACISIETCS TUOKCH] yTIEpoa,
U MPEeXJE YeM Karllsd yCIeeT yNnacTb BHU3, YaCTh PACTBOPEHHOIO THIpOKapOoOHaTa
npeBpaiaeTcss B TBEpIbId KapOoHat. Tak 3apoxkAaroTcsl CBUCAIOUIME BHU3
COCYJIbKH CTAJIAKTUTOB. M3 BOABI, Kamarouleil CO CTAJIAKTUTA, HA MOJY MEIIephl
TOXKE OCaxJaercss KapOOHAaT Kajiplus, M C TEYEHUEM BPEMEHU HABCTpEUy
CBHUCAIOIICH COCYTIbKE MOTHUMAETCS TAKOU e CTOJIO CHU3Y — CTaJlarMHT.

Bormpocksr.

1.3anummre xumuyeckue GopMyJibl BEIIECTB: THAPOKAPOOHAT KalbIus, KapOoHaT
KaJIbLIUS, TUOKCHU]] YTIIepo/a.

2. CocTaBbTe CXEMbI IPEBPAILICHUS BEIIECTB, O KOTOPHIX TOBOPUTCS B 3aj1aye.

3. Onpeaenure TUI KaK0M XUMUYECKON PeaKkluu.

Kunernueckue u TEPMOANHAMNYIECCKHUEC 3AKOHOMEPHOCTH IIPOTCKAHUSA

XUMHYICCKHUX peammii

Ha3sBanue TeMbl

TepMoIUHAMHUYECKHE 3aKOHOMEPHOCTH MTPOTECKAHUS
XMMHUYECKUX peakini. PaBHOBECHE XMMUYECKUX
peaKIuit

Pesynbrat oOyueHus

HCCHGILOB&TB BJIMSHHUC U3MCHCHHA KOHICHTPAIINN
BCIICCTB, pCaKIINH CPCAbl U TCMIICPATYPLI HA
CMCIICHUC XUMHNYCCKOI'O PABHOBCCHS

OO01e KOMIEeTEHIN

OK 01, OK 02

Y CTaHOBHTE COOTBETCTBUE MEXITY (AKTOPOM M CMEIICHUEM PABHOBECHS IS
eakiwu, ypaBHeHHue KoTopoit CoHa(r)+H2(r)«>CoHs(r) + Q

dakrtop [TonokeHue paBHOBECHS
A) TloBblllieHNE AaBJICHUS 1) CmecTuTCsl BIIpaBoO

b) YBenuuenue teMneparypsl 2) CmecTHuTCs BIEBO

B) YBenuuenue konnentpammu CoHa 3) He usmenurcs

I") Ymenbienue kornenTpauu CoHeg

J1) Tlpumenenne kaTanu3aTopa

1. ®akTop, HE BIUAIOINN HA CKOPOCTh XUMUYECKON PEAKIINU:
1) daBnenue 2) KaranuzaTtop 3) Konnentparnus

4) ®opma cocyaa, B KOTOPOM MPOTEKAET PeaKIUs

2. ®akrop, BIUAIOMINN HAa CMENIEHNE XUMUYECKOTO PAaBHOBECHS:

1) Bun xumuueckoii cBsizu  2) Karanuzatop

3) IIpupona pearupyrommx BeIecTB 4) Temnepatypa

3. C yBenuueHueM KOHIIEHTPALMM a30Ta B 2 pa3a CKOPOCTh MPSAMOU peaKIuu,
ypaBHeHHe KOTopoi Na(1)+02(r)«>2NO(r)
1) He uzamenurcs 2) YBenuuutcs B 2 paza

3) YBenuuuTcs B 4 pa3a

4) Ymensiures B 4 paza




4. C yBenuueHUEM JaBIEHUS B 5 pa3 CKOPOCTb MPSIMOMl peakiuu, ypaBHEHUE
koTopoit 2NO(r)+02(r)«>2NO;(r), yBeauauTcs B:
1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125 pa3
5. IIpu noseitiennu temmeparypsl Ha 10°C (TemnepaTypHbiid KO3(hPUIIHEHT paBeH
2) CKOPOCTh XUMUYECKON PEaKly yBEIUUUBACTCS:
1) B2 pa3a 2) B 4 paza 3) B 8 pa3 4)B 16 pa3
6. C yBelIMYEHHEM JaBJICHHUS paBHOBECHE OOpPaTUMOWM peakIuu, YpaBHEHHE
koTopont CoHyry+H20 > CoHs0Hy
1) He u3menutcss  2) CMeCTUTCS B CTOPOHY NMPOAYKTOB PEAKIIMH
3) CmecTuTCS B CTOPOHY UCXOIHBIX BEILIECTB
7. Jus  cMemieHWsT  XMMHYECKOTO  paBHOBECHS  OOpaTUMOMl  peakiuu
2S0,(r)+04(1)«>2S03(r)+Q B cTOPOHY HCXOIHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuts gaBinenue  2) [loBbIcUTh TEMIIEpATYpyY
3) [Monusuts Temneparypy 4) Bectu xatanuzarop
8. MakcumanbHasi CKOPOCTh XMMHUECKON peaKIMK MPU B3aUMO/IEHCTBUN BELIECTB,
(bopMyJIbl KOTOPBIX
1) Zn(rpanynsr) + HCI 2) Zn(meuts) + HCI
3) Pb + HCI 4) Fe + HCI
9. IloBbllIeHHE TEMIEPATYpPbI CMEIIAET XUMUYECKOE PAaBHOBECHE BIIPABO B
00paTUMOl peakliuy, ypaBHEHUE KOTOPOH:
1) 2H, + Oy, « 2H,0 + Q 2) SO, + H,O < H,SO3 + Q
3) 2NO + O, <« 2NO, + Q 4) CsH1g < C4Hsg + Hy — Q

J{ucnepcHbie CUCTEMBI

HasBanue Tembl JlucnepcHble CUCTEMBI M (PaKTOPBI UX YCTOMYMBOCTH

Pesynbrat oOydeHus Paznmuuare ucTUHHBIE PACTBOPBI, KOJUIOUIHBIE
pPacTBOPHI U TPyOOAUCTIEPCHBIE CUCTEMBI HA OCHOBE
XMMHUYECKOT0 IKCIIEPUMEHTA

OOmme KOMITIETEHITUH OK 01, OK 02

Boaa

B kpyxeBo OyaTo 0/1eThI
JlepeBps, KyCThl, IPOBOJA.
KaxxeTcs cka3koro 3To,

A B CYIIHOCTH — TOJIBKO. ..

3amanue:

1. KT0 1 Korna BnepBble OCYIIECTBUAI CUHTE3 BOABI?

2. Kaxoil Bo3ayX TsKenee - CyXOd WM BIIayKHBII?

3. B kakom opraHe ueioBeka COAEPKHUTCS HanOOJIbIIEe KOJTUUECTBO BOJbI, a B

KaKOM — HauMeHbIee?




4, Ha3zoBuTe BoceMb HAaMMEHOBAHUI COCTOSIHUS BOJIbI, IPUHSATHIX B
METEOPOJIOTUU — CKOJIBKO MOJIEKYJ BOJIbI B OKeaHe?

Yto TaKkoe CHE)KUHKHU?

PacnianaroTcst v B BOJi€ HAa MOHBI €€ COOCTBEHHBIE MOJIEKYJIbI?
MoxeT 11 Bojia TOpeTh?

MoxeT 11 BoAa Te4b BBEPX?

[Tepeunciure XumMudeckre U (U3NIECKUE CBOMCTBA BOJIBI.

10. Poip BOOBI B )KU3HU UETIOBEKA.

© oo~ O

IN'mnoxJioput Kaaus

IIpy cTUpKE TpsA3HBIX BEIIEH XO3SHWKU MOJB3YIOTCA  XJIOPCOAEPKAIIUM
OoTOEJIMBATEIIEM.

3amaHue:

YTo npu 3TOM MPOUCXOINUT?

Kaxkoe BeliecTBO NposBiIsieT 0TOSIMBAIOIINE CBOHCTBA?

Hanummre peakiuo pa3ioKeHUs: TUIOXJIOPUTA Kalldsl Ha BO3yXe MPU JICUCTBUU
YIJIEKUCIIOTO Ta3a.

Hanummre peakiuio mojiydeHus TUIMOXJOpUTA KaJldsl W3 XJopa M TUAPOKCHIA
HaTpus.

1.B peanumanuio nonanarT O0JIbHBIE, TOTEPSIBIIINE MHOTO KPOBH. B 3THX ciiyuasx
ucrnonb3ytoT 0,85%-it pactBop moBapenHodt comu (b= 1 r1/MI), KOTOpBII
Ha3bIBACTCS (PUBUOIOTUYECKUM PACTBOPOM.

3aganue: IlpencraBbTe, 4TO BBl MEACECTPA PEAHMMALMOHHOTO OTAEIEHUS U
JOJDKHBL CpOYHO mOpurotoButh 800 M Takoro pactBopa. Kak Bbl Ha MecTe
MEJICECTPhl MpUroTOBWIM OBl Takoi pactBop? (OtBetr: PactBOoputh 6,8 T conu B
793 Mu1 BOABI.)

2. dapmaneBTy HEOOXOAUMO NPUTrOTOBUTH S5%-HBIM pPAcCTBOpP HOAA, KOTOPBIU
UCIIOJIB3YIOT JIJIs1 00paboTKku paH. Kakoii 00beM pacTBOpa OH MOKET IPUTOTOBUTh
u3 10 r KpUCTAINIMYECKOTO HOJa, €CIU IUJIOTHOCTh pPacTBOpa JOJKHA OBITh
0,950r/ma?

Bomnpocsr:

1.Kakyto popmyiry umeeT KpuCTaILTMYECKU noa?

2.4T0 3HAYUT KIPUTOTOBUTH PACTBOP»?

3.Caenaiite TO YCIIOBHUIO 3a/Jaud HEOOXOJMMBIE pPACUEThl JIS MPUTOTOBICHUS
pacTBopa.

CTtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB

Ha3sanue Temsl OpFaHI/I‘IeCKI/Ie BC€IICCTBA B X KU3HCACATCIBHOCTH
YCJIOBCKA. HpOI/IBBOJICTBO U IPUMCHCHHC
OpraHMYCCKHX BCIICCTB B IPOMBIIIIJICHHOCTH

Pesynbrat oOy4eHus OOGO0CHOBBIBATH 3HAYCHHE U IPUMEHEHUE
OpPraHUYECKUX BEIIECTB B OBITOBOU M




MPOU3BOJCTBEHHON JIESITEIBHOCTH YEIOBEKA UX
(HU3UKO-XUMHUCCKUMH CBOMCTBAMH

OO0mye KOMIIETCHIINI OK 01, OK 02

AneTruiieH

OaHUM U3 CaMbIX PacCIpPOCTPaHEHHBIX CIOCOOOB CBAPKU IIJIaBICHUEM SIBIISICTCS
ra3zoBas CBapka, KOTopasi MpOU3BOJUTCS ¢ 00pa30BaHUEM Ira30BOI0 MJIAMEHU B
KaHallax  cBapouyHoM ropenku. (OOpazoBaHHEe Ta30CBAPOYHOTO  ILJIAMEHU
HEBO3MOXKHO 0O€3 rasa aneruieHa. TeXHUYecKUid aleTusIeH Mody4yaroT U3 Kapouaa
KaJIbLIUA.

3ananue

1. O6bsacHUTE, KaKOH (PU3NYECKUI MTOKA3aTeNb TO3BOJIET UCTIOIb30BATh

alleTUJICH ISl CBAPOUYHBIX padoT;

2. CocTaBbTE YpaBHEHUE PEAKIINU TIOJIYYEHUS ALICTUIICHA;

3. CocTaBbTe YpPAaBHEHHE PEAKIIMY T'OPEHUS ALICTUIICHA,;

4. Beruuciaute 00bEM arleTueHa MoTyuYeHHOr0 U3 KapOu/ia KaiabIus Maccou

128 r, cogepxkamero 5% npumeceid, €Cliv BIXo aeTuiieHa coctapisieT 80% ot
TEOPETHUYECKU BO3MOXKHOTO.

Kap0oHoBbIe KHCIOTBHI

MoJiouyHas KMCJI0TA

[IpoMekyTOUHBIM TIPOYKTOM OOMEHA y TETNTIOKPOBHBIX YKUBOTHBIX SIBJISIETCS
MOJIOYHASI KUCJOTA. 3amax 3TOM KUCIOThI KPOBOCOCYIINE HACEKOMBIE YJIABIUBAIOT
HAa 3HAYUTEIHLHOM PACCTOSTHUM.

3ananue

1. ITouemy HacekoMble (KOMapbl) OBICTPO HAXOJAT CBOIO KEPTBY?

2. YcranoBute (popMyiTy MOJIOYHOM KUCTIOTHI, KOTOpasi MOMOTaeT HACEKOMbBIM
HaXOJUTh TEMJIOKPOBHBIX )KUBOTHBIX, €CJIU MACCOBBIE JIOJIM DJIEMEHTOB B HE
coctaBisiroT: yraepoaa — 40,00%, Bomopona — 6,67%, kucnopoaa — 53,33%.

3. CoctaBbTe CTPYKTYPHYIO (POPMYITYy MOJIOYHON KUCIIOTHI. Ha30BUTE KUCIOTY 1O
HoMeHknatype MIOITAK.

4. Ha oCHOBaHMM CTPOEHHUSI MOJIOYHOM KUCJIOTHI ClIeJIATE BHIBOJI O €€
XAMHUYECKUX CBOUCTBAX.

5. HalimuTe B MHTEpHETE WK APYTUX UCTOYHUKAX MHPOPMAIIUIO O TPUMEHEHUHU
MOJIOYHOM KUCJIOTHI.

ben3oiinas kucjaora

KitokBa u OpycHHKa MOTYT OUYE€Hb JIOJITO XPAaHUTKCS B CBEXEM BHjIe 0€3 caxapa,
TaK KaK ’TOMY CIIOCOOCTBYET HAJIMUME B HUX MPEKPACHOTO KOHCEPBAHTa —
OCH30MHON KUCIIOTHI.

3aganue: YCTaHOBUTE MOJICKYJISIPHYIO (DOPMYITY KUCIOTBI, €CJTU MAaCCOBBIC JIOJIH
AJIEMEHTOB B HEM COCTABJIAIOT: yriepoaa — 68,85%, Bogopona — 4,92%, kucinopona
—26,23% (M = 122 r/moib).

MeTtan




IIpy THUEHUM pPACTUTENBHBIX OCTATKOB Ha JHE OOJOT IMOJA  BIMSHHUEM
MUKpPOOPraHU3MOB 00pa3yercss OOJOTHBIM ra3 — METaH, KOTOPbIN CIIOCOOEH
CaMOBOCIUIAMEHATHCS Ha BO3/AYXE.

Bomnpocsr:

1.3anummTe MOJEKYJISAPHYIO, CTPYKTYPHYIO U 3JIEKTPOHHYIO (DOPMYJIbI METaHA.
2.CocTaBpT€ ypaBHEHUE XWMHYECKOW PEaKIMM CaMOBOCIUIAMEHEHHsI MeETaHa
Ha BO3/YyXE.

3.IloueMy oOpa3yrorcs «OIyKaaroe OroHbKU» Ha 6osote?

4. CocTaBbTe KapTOUKy «AHKETHBIEC JJaHHBIC METAHAY.

KauecTBeHHbIE peakunu 00HAPY:KeHHUS OPraHUYeCKUX U HEOPraHMYeCKUX
BelleCTB

Ha3zBanue Tembl OOGHapy)XeHHEe HEOPTAHMYECKUX KAaTHOHOB U aHUOHOB

Pe3synbprat oOyueHus UccnenoBarsh kaueCTBEHHBIE PEAKIIUU
HEOPraHMYECKUX BEIIECTB

OO011e KOMIEeTeHIINN OK 01, OK 02

Hon

Ha Oenyto canderky nponuiau HoOJ, HONBITAINCH BBIBECTH €r0 C IOMOIIBIO
or6enuBarens «llepconby, 3aTeM XJI0pHas U3BECTh, HO MSATHO HE UCUE3IIO.

YToOb! yAamUTh MATHO, KAKOE CPEACTBO HAJ0 MCIOJIb30BATHCS ¢ OKUCIUTEIbHBIMU
VI BOCCTAHOBUTEIIBHBIMU CBOMCTBAMHU?

Hanummre kaueCTBEHHYIO PEAKIIMIO Ha ONpeAesIeHre oaa?

OnuirTte NpUuMEeHEHUe Hoja B OBITY.

[Touemy B Kutae 605bHBIX 3000M U3/1aBHA Jie4aT 3070 MOPCKUX TYOOK?
Nudopmanus-noackaska. ExxeqHeBHbIN preM HEOONBIINX 103 COEAUHEHUHN Hoa
nomoraeT u30aBUThCs OT 300a. Mopckue ryOku, MopcKas Karmycra 00oraTbl HOJ0M.
[Toatomy B Kutae u SIlnonun 60sibHBIX 3000M U3/1aBHA JieyaT 30JI0M MOPCKUX
ryOoK.

3ananue. Beruucnure, CKOJIbKO TpaMMOB MOPCKOM KaryCThl HEOOXOJUMO CheIaTh
€XECYTOYHO JUIsl TOTO, YTOOBI BOCTIOIHUTH CYTOUYHYIO MOTpeOHOCTH (800 Mr)
opranusMa B iioge. B 100 r Mopckoii kanmyCThl cofiepxkanue roaa coctapiser 250
MT.

CoenuHeHnus cepbl

Ha 3aHATHSIX XUMUYECKOTO KPY>KKa yUalTuecs UCCISI0BAIIN IIPOCTOE BEIIECCTBO
KEJITOTO IBETA, HEPACTBOPUMOE B BOJIC.

[Tpu coxuraHny ATOTO BEIIECTBA B KMUCIOPOAE 00pa30BaICs ra3 C Pe3KUM 3aMaxoM.
Korna ra3 pacTBopsiau B BOJie, MOTyYalicsi pacTBOpP, B KOTOPOM OKpacka JIakmyca
CTaHOBUJIACh KpacHOU. Eciu e B K00y ¢ ra30M HaJIMBAJIK pacTBOP THIPOKCHIA
HATpUs, TO 3aIMax ra3a ObICTPO UCUE3al.

Onpenenure COCTaB UCCIIETyEMOTO BEIIECTBA U 3AMUIIINTE €T0 HA3BaHHUE.
CocraBbTe 3 ypaBHEHHUSI pEaKIIHii, KOTOPbIC OBLTN TPOBEICHBI YUAIITUMUCS B
IPOLIECCE €T0 PaCO3HABAHUS




4.2.4 3ananus 1a00paToOpHBIX padoT

Paznen JlaGopaTopHasi padora
Paznen 2. Xumuueckne peakuuu JlabopatopHas padora 1. «Peakinuu
TUIPOJIA32)

JlaGopaTopHnas padora 2. «CBoiicTBa

Paznen 3. CtpoeHue u cBOCTBa
METAJIJIOB»

HCOPraHNM4YCCKUX BCUICCTB

JlaGopaTopHnasi padora 3.
«OmnpeneneHne 3aBUCUMOCTHA CKOPOCTH

Pa3znen 4. Kunetnueckue u peaKuuy OT KOHLIEHTPALMU
TEPMOAMHAMHUYECKNE 3aKOHOMEPHOCTH | PEarupyroIUX BEIIECTB)
IIPOTEKAHNS XUMUYECKUX PEAKIUN JlaGopaTopHas padora 4. «13yuenue

BIIMSIHUA PA3IMYHBIX (PaKTOPOB HA
CMEILEHHE XUMUYECKOTO PABHOBECHUSD)

Paznen 5. JluciepcHbie CUCTEMBI JlaGopaTopHas padora
S«IIpuroToBieHHE PaCTBOPOBY
JlaGopaTopHnasi padora 6
«HccnenoBanne TUCIIEPCHBIX CUCTEM

Paznen 6. CtpoeHue u cBOMCTBA JlabopaTopHas padora 7. «Ilomyuenue
OpPraHUYECKUX BEIIECTB ATUJICHA U U3YYEHHUE €r0 CBOMCTBY
Pasnen 7. KauecTBeHHBIE peakiuu JlabopaTopHasi padora 8.
OOHapy’KEeHHsI OPraHUYECKUX U «AHAIUTUYECKHE PEAKIIMH AHHOHOB
HEOPraHUYECKHUX BEIIECTB JlabopaTopHas padora

9«KauecTBeHHBIC pEaKIIMKA HA
OTZIEJIbHBIE KJIACChl OPraHUYECKUX
BEILIECTB

JlaGopaTopHnasi padora
10«KauecTBeHHBIN aHAIN3
OPraHUYECKUX COCAMHEHUU I10
(GYHKIMOHATBHBIM TPYIIIIAM))

Paznen 9.1. UccnenoBanue n JlabopaTopHasi padora 11. «OcHOBBI
XUMHUYECKUN aHaliu3 OOBEKTOB 71a00paTOPHOIN MPAKTUKI
ounochepsl JlaGopaTopHnasi padora

12.«OnpeneneHue KeCTKOCTA BOJIbI U
CIIOCOOBI €€ YCTPAHESHU S
JlaGopaTopHuas padora 13 (Ha BbIOOp)
«OOHapyXeHHEe HUTPATOB B TIPOYKTaX
MATaAHUSD)

«HMccnenoBanue mpoIyKTOB TUTAHUS Ha
HaJMYKE YTIIEBOJOB (MyKa, TBOPOT,
MOJIOKO, OTYPT) Ha HAJIMYHE
YIJIEBOJOB (KpaxMall, III0K03a,




caxaposa)»

JlabopaTropHnasi pabora 14
«Omnpenenenne pH BOJHON BBITSIKKU
IIOYBBI, €€ KUCIOTHOCTH U
LIEJTOYHOCTH

JlabopatopHnas padora 15
HccenenoBanne NpeuioKEHHOTO
00BEKTa Ha KUCIIOTHOCTb, LEJT0YHOCTb,
XUMHUYECKUN COCTaB (3arpsA3HUTENH,
MaKpO- ¥ MUKPO3IJIEMEHTHI).

JlaboparopHasi padora Ne 1.
I'maposu3 couient

ens 3anstus: [loHars cymHoCTh ruaposivza. Hayuutbes ouenuBath pPH
CpeIlbl PU THAPOJIU3E, MUCATh YPABHEHUS PEAKIIMM TUIPOIN3a.

PeakTuBbl U 00opymoBaHHe: pacTBOpbI coseili: HuTpata cBuHia (PB(NO)s),
cyabpara memu (1) (CuSO,4), kapOonata Hatpust (Na,COs), cynbdara 1muHKa
(ZnS0Oy), xnopuna 6apus (BaCly) u npyrux, yHuBepcambHBIH HHIUKATOP, IITATHB
C IpoOupKamu.

Xoj paboThI:

OmnbiT Ne 1. B3anmopeiicTBHe coJieil ¢ COJIAMM.

B npobupky momectutre 2 mu pactBopa comu ZnSO, u mpueite 1 i
pactBopa comu BaCl, mo oOpasoBanmust ocaaka. 3anumiuTe HAOMIOACHUS H
XUMHUYECKYIO PEaKIUIO B MOJICKYJIIPHOM F HOHHOM BHJIE.

OmnbiT Ne 2.0npeesieHne peakunu cpebl PACTBOPOB CoJlei

Hanecure Ha MOJIOCKM YHUBEPCAIbHONW MHIMKATOPHOM Oymaru mo 1 — 2 xarm
VMMEIOLINXCS PACTBOPOB COJIEM.

Omnpenenute PH pacTtBOpoB, CpaBHMB OKpacky Oymaru ¢ MpuiiaraeMoun
[[BETHOM IWIKAJIOW. 3aMMIIUTE MOJIEKYJSPHbIE M HOHHBIC YpPaBHEHHUS THUAPOIN3A
COJIEH.

Cnenaite BLIBOI.

KoHTpoJsibHBIE BONIPOCHI

1. Yto Ha3pIBaeTCS HOHHBIM MPOU3BEICHHEM BOIBI? UeMy OHO paBHO?

2. YUro Ttakoe pH pacrBopa? Kakoii pacTBOp Ha3bIBAETCS HEWUTPAIbHBIM,
KUCJIBIM, IICJIOYHBIM?

3. Kakue coeiiHEHUS Ha3bIBAIOTCS COISIMU?

4. Yto Ha3bIBAETCS TUAPOIU30M COJIECH?

5. 3amummte npespamienue: CuO — CuSO4 — Cu(OH), — CuO

6.Kakue conmm noaseprarorcs ruapoausy? [Ipuseaure npumepsl.




7.Kakue akTopsl BIUSAIOT HA THIPOJIU3 COJIEH U moyemMy?

JlaGopaTopHnasi padora Ne 2.
CBoiicTBa MeTAJLII0B

Hens: M3yunth peakuuu B3aUMOJICWCTBHS METAUIOB U HMX OKCHIIOB C
BOJIOM M KHcJIoTaMu. HayunTbcst mucath ypaBHEHUS pEAKIIUil.

PeakTuBbl W 00OpyjOBaHME: HATpUH METAJUIMYECKHUH, KEJe30, OJIOBO,
CBHUHEI], MAarHUi, LMHK, M€Jlb, OKCUJI CBUHIIA, OKCHUJ| YKE€JI€3a, OKCUJl MEAH, BOAA
OUCTWJIMPOBAHHAsI, KHCJIOTA CEpHAas, COJIsHAasd, TAaTUB C MNpoOUpKamuy,
CIIUPTOBKA, 1€PKATEIIb.

Xox paboThl:

OmnelT 1. OTHOIIIEHWE METAJLIIOB K BOJIE.

B mmpokuii cTakaH HaJIEUT€ BOAbI M IMOJIOKUTE KYyCOUYEK HATPUA WU
KaJusl.
Yro BBI HaOIOMaETE?
HaOmronenns

YpaBHEHHE peaKIIUu:
BdeTteipe mpoOHpKH MOJOKHATE MO KYCOYKY MarHus, aJlOMHHHS, XKeje3a H

MeU ¥ TIpUJIeHTe HEMHOTO BOJIBI.

Habmronenus

VYpaBHEHHE peakIuid:

CremnatiTe BBIBOJI 00 OTHOIIIEHUH BOJbI K METAJLIAM.
BriBo:

OmnpiT 2. OTHOIIIEHHE METAJUIOB K KHUCIIOTaM.

[Tonoxute BOpOOMPKH MeETaIbl MarHus, ajdlOMHHUS, JKejle3a U MEAu U
NpujiehHTe K HUM PAcTBOP COJISTHOM KHUCIOTHL. YUTo Bl HaOmomaere? Crenaiite
BBIBOJI 00 OTHOILIEHUHN KUCJIOT K METaJlJIaM.

Habmronenus

YpaBHEHUE peaKUnii:




Omnpbit 3. OTHOIIEHNE OKCHJIOB METAJIIIOB K KMCJIOTaM.

B tpu mpoOupku Haneire mo 1 mi pacTBOpa CEpHOM KUCIOTHI U 100aBbTE
Ha KoHuuKe mmatenst okcuiasl xene3a (l1), menu (1), ceunua (11). Conepxumoe
npoOupok B30onTaiite. Yto Habmoaere?
HabGmronenus

YpaBHEHHUE PEAKLINI:

[To uroram NpoOBEICHHBIX OINBITOB CAEIANUTE BHIBOJ.
KOHTpOIBHBIE BOIIPOCHL.

. [atb onpenenenue MeTamiam.

HazoBute gusnyeckue cBOWCTBA METAIIIOB.

Kakue meTamibl B3auMOJEHCTBYIOT C KUCIOTaMHK?

Kakue MeTaibl B3aMMOJEHCTBYIOT C BOJOM ?

Kak B3auMO1€MICTBYIOT METAJUIBI C PACTBOPAMM COJIEH.
Cnoco0bl NOTyYeHUsI METAILIIOB.

Yro Takoe koppo3us MeTaiuioB? Kakue ObIBalOT TUIIBI KOPPO3UHU.
Cnoco0bI 3alUThl METAJIOB OT KOPPO3HH.

O N Ok WNE

JlabopaTtopnas paGora Ne 3.
OnpenesieHue 3aBUCUMOCTH CKOPOCTH peaKIuu
OT KOHIIEHTPALIMU pearupylouux BelecTn

Lenp: ucciaenoBarh BIUSHUE KOHIIEHTPALUUA PEArupyIolUX BEUIECTB U
TeMIEepaTypbl HA CKOPOCTh XMMUYECKUX PEaKIUui

PeakTuBbl 1 000pyI0BaHKE: CTEKISTHHBIE MPOOUPKH, KOHUYECKHE KOJIObI HA
100Mm1, nepkatenb, CEKyHIAOMED, PAaCTBOp THOCYJIb(aTa HaTpus, BOJIa, paCTBOP
CEpPHOM KHUCIIOThI, paCTBOp MepMaHraHara kaius, | M pacTBOp 1IaBEIEBOM KUCIOTHI

Xona paboThl

Omnmir 1.
1. IIpuroTOBUTH TPU CYXUX POHYMEPOBAHHBIX KOJIOBI.
2.B nepByro BHECTH 5 MJI pacTBopa THOCY b(harta HaTpus ¥ 10 M1 BOZIBI; BO
BTOPYIO — 10 M1 THOCYIB(haTa HATPUS U 5 MJT BOJIBI; B TPETHIO — 15 Mt
THOCYJb(aTa HaTpusl.
3. 3atem B k010y Nel BHecute 5 Mt 4 % - HOTO pacTBOpa CEPHOM KUCIOTHI
4. OTHOBPEMEHHO BKJIIOUUTE CEKYHJIOMED: BCTPSIXUBAs KOJIOY, CIISUTE 32
MOSIBJIECHUEM MYTH B K0JIOE, Iepka ee Ha YPOBHE IJas3.



5. [Ipu nosiBieHun mManeiiieid MyTH OCTaHOBUTE CeKyHIoMep. OTMEThTE BpeMs.
[loBTOpUTE OMBIT €I 2 pa3a.

6. Brinmre 3HaueHus B Ta0IHILYy

7. OopmuTte pe3ynbraThl HAOMIOICHU B BHIEC Tpaduka

OmnbIT 2.

1. B nBe npoOupKu MOMECTUTh HECKOIBKO Kamenb pactBopa KMnO4, 1M
pacTBOpa I11aBEJIEBOM KUCIOTHl M CEPHOU KUCIOTHI. B 071HY 13 HUX OpOCUTh
kpuctaiuuk MnSO4.

UYro BeI HaOmonaeTe?

2. Yepe3 HEKOTOPOE BPEMsI OTMETUTh U3MEHEHHUE OKPACKH PacTBOPOB B IPOOUPKE.
3.YUem sBnsieTCS NEpMaHIaHaT KaJlusl B 3TOM peakuuu’?

O6paboTka pe3yabTaToB:

1. CdopMynnpoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHIICHTPALUH.

2. CdopMynnpoBaTh BIBOJ, MOYEMY 3aBUCUMOCTbH JIOJKHA BBIPAXKATHCS
IPSAMOM JIMHUEW U II0YEMY B KQUECTBE IEPBOU TOYKH 3TOU MPSMOU MPABOMEPHO
MCIIOJIb30BaTh TOUKY Hayaua KOOPJIMUHAT.

3. CdopmynupoBath BeIBOA 0 posiu MnSO4 Ha CKOPOCTh XUMUYECKON
peaKkuuu.

KoHTpobHbIE BONPOCHI
1./laiiTe onpeneneHne CKOPOCTU PEAKIUU.
2. Kakue axTopbl BIUSIOT Ha CKOPOCTh PEAKIINH?
3. ChopmynupyHTe3aKOH COXpaHEHUS JSHCTBYIOITUX MacC.

JlaboparTopHasi padora Ne 4.
N3y4yenne BJIUSIHUA PA3IHYHBIX (AKTOPOB HA CMelleHHEe XUMHYECKOT 0
PaBHOBeCHUA

Lenp: xapakTepu3oBaTh BIUSHHUE HM3MEHEHHSI KOHLIEHTpPAlMU BEIIECTB,
peaKIuu cpeabl U TEMIEPATyphbl HA CMEIIEHHUE XUMUYECKOTO paBHOBECHS
PeaxTuBbl 1 000py10BaHNE: CTEKIISTHHBIE MPOOUPKH, CIIUPTOBKA, EPKATEb,
crakan 50 My, pactBop ammmaka, (enondranens, pactBop KoCr,O7, pactBop
CEpHON KHUCIOThI, pactBop xuopun xene3a (III), pacTBop ponaHuma Kamus,
pacTBOp XJIOpUAa Kanus
OmnbiT 1.Binsinue TemMnepaTypbl Ha XMMHUYeCKOe PABHOBeCHE
1.B npoOupky HaneiTe 2MJ pacTBopa aMMuaKa
2.J106aBbTe 2 kamu ¢eHondranenHa
3.IIpobupky Harpeiite
Urto BeI HabOmoAaeTe?O YeM rOBOPUT U3MEHEHUE OKPACKHU
pactBopa?lloueMy HarpeBaHue crnocoOCTBYET CABUTY PABHOBECHS B CTOPOHY
oOpaTHOM peakiuu?



OnbIT 2.Biusinne n3MeHeHUsl KOHIEHTPALMHA HOHOB BOJ0PO/A
1. B npobupky nomectuts 1 mi pactBopa KoCryO7
2. [TpuGaBuTs 2 kamm 2H pactBopa NaOH.
3. K aToMy pacTBOpy 100aBbTE MO KAIUISIM 2H PACTBOP CEPHOM KUCIOTHI, TOKA
OKpacKa He CTaHET OPaHKEBOM.
UYro Bl HaOmomaere? O 4eM TOBOPUT M3MEHEHHUE OKPACKH pacTBOpa?

OmnpiT 3.CMelIeHHe XMMUYECKOTr0 PABHOBECHS NP M3MEHECHUH
KOHLEHTPALMH BeLleCTB.

B xumuueckuii crakan Hanete 20 M1 BOAbI U J00ABBTE M0 2 Karuiu
HACBIIIEHHBIX pacTBOPOB xjopuaa xxenesa (II1) u pacrBopa poganuaa xaius.

PacTtBOp pa3memaiite CTEKISTHHON MAJIOYKON U COIEPKUMOE pasiieire B 4
POOUPKH.

B ogny npoOupKy BHECHTE HACBHIIIEHHBIA PACTBOP XJIOPHUA KeEe3a, BO
BTOPYIO — HECKOJIBKO KalleJIb HACBIIIEHHOI'O pacTBOPA POJAHUAA KaJUsl, B TPETHIO
— HEMHOT'O TBEPAOTO XJIOPUAA KA.

Yro Bl HaOmonaere? ConocTaBbTe MHTEHCUBHOCTH OKPACKU MOTYYEHHBIX
pPacTBOPOB € LIBETOM UCXOJJHOTO pacTBOpPa B KOHTPOJIbHOM IpoOupke. Pe3ynbraTel
BHECUTE B TaOJUILy.

JaiiTe 00bsicHEeHUsI HAOI0JaEMbIM SIBJICHUSIM.

KoHTpobHbIE BONPOCHI
1. Chopmynupyiite npuniun Jle-Ilarense.
2. Kak BiusieT TeMriepaTypa Ha CMELIEHUE XUMHYECKOTO PAaBHOBECHSI?
3. Kak BnusieT gaBieHUE HA CMEIIEHWE XMMUYECKOTO PABHOBECHUS?
4. Kak BIUsET KOHLIEHTpALXs HA CMENIEHUE XUMHUYECKOTO PABHOBECHUS?
5. Kakue peakuuun Ha3biBatoTCst HeOOpaTUMbIMU? OOpaTUMbIMU?
6. UTo Ha3bIBAaETCS XUMUYECKUM PAaBHOBECHEM?
7. Uto Ha3bIBaE€TCA CABUIOM (CMEIIEHHEM) XUMUYECKOTO PAaBHOBECHS ?

JlaboparTopHasi pabdora Ne 5.
IIpurorosiieHUe pacTBOPOB

[lenb paboTHI: MPUTOTOBUTH PACTBOP ONPEAEICHHON KOHLEHTpALUH,
POBEPUTH KOHLIEHTPALIMIO U PACCUUTATh OLITHMOKH.

PeaktuBel u oOopymoBanue: xjopuna Hatpus (NaCl), kapOGonar Harpws,
XJIOpUJ Kallusi W JpYTue COJM, TUCTUIUIMPOBAHHAs BOJA, IITATUB C MPOOUPKAMH,
MEpHBI LWJIUHIP, APEOMETpP, XUMHUYECKMU cTakaH Ha 600 My, CTeKJIsIHHas
Najg04yKa, BECHI.

Xox paboThl:
Omnpbit. IIpuroroButs 500 2 4% pacTrBopa XJa0pHuaa Kajaus.



PaccuuTaiiTe Maccy xyopujia Kanusi (HaBECKy) W BOJAbI, HEOOXOAUMBIE IS
MPUTOTOBJICHMS 33JaHHOT'O pacTBOpa:

m(p-pa) - ®

m(KCI) =

100%
m(H,0) = m(p-pa) - m(KClI)

B3BecpTe HaBecKy XJ0pHAa Kaius HAa TEXHOXUMHYECKHX Becax. [1moTHocTb
BOABI paBHa | a/cm®, Torma macca BOJBI COOTBETCTBYET OOBEMY, KOTOPBIH
OTMEPSAIOT MEPHBIM LUIUHAPOM.

[Tepenecure maBecky KCIl B crakan emkxoctsio 300 7 M pacTBOPUTE YaCTHIO
IPUTOTOBJICHHON B LMJIMHJIPE BOJIbI, pa30aBbTE OCTABIIEICS BOJIOM U MOITYUYEHHBIN
pacTBOp MepeMeIaTh CTEKISTHHON NaJI0YKOM.

*[IpoBepUTh KOHLIEHTPALUIO MPUTOTOBIEHHOTO PacTBOpa, MOXHO, U3MEPUB
IUVIOTHOCTh C IIOMOIIBIO apeoMeTpa M CPaBHUB IIOJIyYEHHBIE JAaHHBIE C
TaOJIMYHBIMU (CM. IPUIIOKEHNUE).

o (Teop.) = p (Teop.) =
o (TIpaxT.) = p (mpaxr.) =

AobcomorHas ommbka AX = o(TIpaxT.) - ®(Teop.)
AX
OTtHOocuTenbHas ommbka &=————100%
o(Teop.)
Cdopmynupyiite BBIBO/I.
KoHTpoJibHBIE BOIPOCHI:
1. lats ompexaenenue KoHueHTpauuu. CrnocoObl BhIpaKE€HUs KOHLIEHTpALUU
pacTBOpPOB.
2. UYro Takoe combBaThl M TuapaTthl? Ha kakom sTame pacTBOpEHHsS] OHU
obpazyrorcs?
3. Uro Takoe pactBopuMOcTh? OT Kakux (PaKTOpoB OHA 3aBUCHUT?
4. Kakyro Maccy cynbgaTa Kaiusi U BoJbl HaJ0 B35Th JJIsl nmpurotosieHus 300
rpammoB 20% pacTtBopa?
5. Ckonbko rtpamMmoB Boasl coxepxkutrca B 200 r 40%-HOoro pacrtBopa
MOBAPEHHOU CcOIun?
6. B 400 r Boasr pactBopuiu 11,2 11 cepoBogopoaa. Onpenennure MpoIreHTHOS
COJIEp>KaHUE CEPOBOAOPO/IA B ITOJIYYEHHOM PacTBOPE.



7. B xakom obObeme Bozawl Hamo pactBopuTh 200 r xmopuaa xkenesa (I1),
YTOOBI MOJIYYUTh PAcTBOP C MAacCCOBOM JOJIEd pPAacTBOPEHHOIO BELIECTBA
15%"7?

8. B 80 r Boasl pacTBopuiu 7 T cynbdarta xenesa (I1). Onpenenute MmaccoByio
JIOJIIO COJIM B pacTBope?

9. Cmemamu 200 r 15% pactBopa xsopuaa Harpus u 300 r 10% pactBopa
ATOTO K€ BellecTBa. OnpeenuTe KOHIEHTPALMIO MOJYy4YEeHHOTO pacTBopa’?

JlaGopaTopHuasi padora Ne 6.
HccienoBanue TUCNEPCHBIX CUCTEM

Ilens: oBmameHWEe yMEHUSMU TIPUTOTOBJICHHS JHUCIIEPCUOHHBIX CHCTEM.
[ToyunTh TUCTIEPCHBIE CHCTEMBI U MCCIIEIOBATh UX CBOMCTBA
PeaktuBel u oOoOpydoBaHue: KapOoHAT Kaiblug (men), O€H301, coja,
IIOJICOTHEYHOE MAcCJIo, BOJIa, XUMHUECCKHE CTAKAHbBI, CTCKIISIHHBIC MMAJIOYKH, IITAaTUB
C MpoOUpKamu.
Xom paboThl:

Omnpbit 1. [IpurorosiieHne CycrneH3nn KapoOHATa KAJIbLIHS B BOJe

Haneiite B nBe mpoOupku mo 5 Mj AMCTWIIMPOBAHHOW BOJbL. B mepByro
npoOupky nodassTe 1 Mi1 0,5 %-HOro pacTBopa *ejaaTuHa. 3aTeM B 00€ MPOOUpPKHU
BHECHUTE HEOOJIBIIIOE KOJIMYECTBO Mena U B30oaTaiTe. IloctaBbTe 00€ mpoOUpKHU B
IITATUB U HAOJIOMANTE paCCIOCHHUE CYCIIEH3UH.

3anuimure HaOIIOACHUS.

B BeIBOgE oTBeThTE Ha BONpOCH: OIWHAKOBO JM BpPEMS pacCllanBaHUs B
obeux mpobupkax? Kakyio ponb wurpaer xematuH? UTo B JaHHOW CYCIEH3HH
SBJISIETCS TUCTIEPCHOM (pa30¥i U TUCTIEPCUOHHOM cpeoii? 3anuimnTe HaOII0IeHUS.

Omnpit 2. [TosryyeHue 3MyJIbCHiA.

A) B npobupky ¢ mpoOKoW HajelTe 5 Ml JUCTUUIMPOBAHHON BOJBI U
no6asbpTe 1 M Genzona. [locne BcTpsixuBaHust HaOMo1aliTe OBICTPOE PACCIOCHUE
cuctembl. 3areM gobaBbre 1 - 2 M 2%-HOro pacTBOpa MblIa M SHEPTUYHO
BCTPSIXHUTE. 3alIUIINTE HAOIIOICHUS.

b) B mpoOupky nHaneiite 5 mu 5%-HOTO pactBopa cojbl, n1006aBbTe 1 M
MOJICOJTHEYHOTO Macia W BeTpsxaute. HabOmromaiite oOpa3oBaHHMe yCTOWYHUBOMN
AMYJIbCUU. 3alUIIUTE HAOIOICHHUS.

B BbIBOJIE ChOpMyTUpPYHTE MEXAHU3M CTAOMIN3ALUN SMYJIbCHIM.

KoHTpoJsbHBIE BONIPOCHI

1. Yro Takoe cmecu? Kakumu ObIBaIOT cMeCcH?

2. Kakue BeliecTBa Ha3bIBAIOTCS AMYJIbraropamu?

3. Kakue cucteMbl Ha3bIBAIOTCS AUCHEPCHBIMU?

4.YT0 MOKa3bIBAET CTENEHb IUCIIEPCHOCTH?



5. YTo Takoe MOHOAMCIIEPCHAs U MOJIMIUCIIEPCHAs cucTema?

6.Kakue nucnepcHble CUCTEMBI Ha3bIBAIOTCS CBOOOHOAUCIIEPCHBIMH U
CBSI3HOUCIIEPCHBIMU?

7.Kakue cucteMbl Ha3bIBAIOTCS AMYJIbCUSMHU U CyCIIEH3USAMU?

JlabopaTopHasi padora Ne 7.
IMoayyeHue dTUIICHA M U3yYEeHHE ero CBOMCTB

[lenb: O3HAKOMUTBCS € KAauyE€CTBEHHBIMHU pPEaKLUMSIMU  YTJIEBOAOPOIOB.
N3yuuTh OCHOBHBIC (DU3UYECKHE U XUMHUECKUE CBOMCTBA YTIECBOIOPOIOB.

PeakTuBbl 1 000pyAOBaHME: IITATUB C MPOOMPKAMH, Ta300TBOIHAs TpyOKa,
CIUPTOBKA, JIepKaTeslb Uisl MPOOUPOK, PACTBOpP NEpMaHraHara Kalids, PacTBOP
MOJITHOM BOJBI, OKCUJ] AIIFOMUHUS, ITAHOJ, KOHIEHTPUPOBAaHHAS CEpHAsi KUCIIOTA.

Xom paboThI:

[Ipexxne yeM MmpucTynaTh K MOJTYYEHHUIO 3TUJICHA, HY)KHO B JIB€ MPOOUPKHU
HaJIUTh 10 1 - 2 MJT pa30aBICHHBIX PACTBOPOB IMEpMaHraHaTa Kajausi (PO30BBIi) U
HOTHOM BOJBI (CBETIIO-KEITHIN).

B cyxywo npoOupky ¢ Ta300TBOJHOM TpYyOKOW, NOMECTUTE HECKOJIbKO
KPYIMHOK OKCHJa allOMUHHMS (KaTaiau3aTop), | Ml 3TaHOia M OCTOPOYKHO IIO
CTEHKE MpoOupku HayelTe 3 - 4 M KOHIIEHTPUPOBAHHON CEPHON KHUCIOTHI.
Jlepxa mpoOUpKY B HAKIIOHHOM TOJIOKEHUH, HATPEUTE CIION KUIKOCTHU B INIAMEHU
CIIUPTOBKH 10 KUTICHUS.

He npexpainas HarpeBaHusi, OIyCTUTE KOHEIl Ta300TBOJIHON TPYyOKH CHaudasa
B npobupky ¢ pactBopomM KMnO, (pactBop oOeciiBeunBaeTcs), 3aTeM B IPOOUPKY
c wuomHoW Boaou (pacTBop obOeciBeunBaetcs). [logokrure ra3 Ha KOHIIE
ra300TBOJIHOUN TPYyOKH.

Vkaxute ¢usnyeckue cBoicTBa dTuiieHa. [loyemy oOecuBeYnBarOTCS
pacTBOpPHI MOJHOM BOJBI U TMepMaHTaHaTa kanusi? OOparute BHUMaHUE Ha I[BET
MJJAMEHHU TOPEHUS STUJIEHA.

Hanummvre ypaBHEHUE PEAKIMU NOIyYEHUS STUIICHA.

Hanummrre KkauecTBEHHbIE peaKlMK 3THIICHA.

Hanummte ypaBHEeHUE peaKIiMu TOPEHUsI STUIICHA.

CdopmynupyiiTe BBIBO/I.

KoHTpoJsibHBIE BONIPOCHI
1.CoctaBbTe (hopMySIBI M30MEPOB AJTKEHOB W ankaaueHoB coctaBa C,Hsg.
JlaiiTe UM Ha3BaHMS.
2.Pacnipenenute cienyroolye yriieBOJOpOAbl MO TpEM KiaccaM (ajKaHbl,
aJIKeHbI, AJIKUHBI):



C2H63 C6H129 C3H83 C6Hl47 C4H63 C4H10a C5H109 C3H4: C5 H129 C3H6> C5H8'
3 .Hamumure YPaBHCHUA peaKHHﬁ, Ipu IIOMOIIIHN KOTOPbIX MOXHO
OCYIMCCTBUTD CIICAYIOIINUC ITPCBPAIIICHUA:

a) CH3-CH2C|1_CJ—I42 — CoHp 3 CH,=CHg
45 l l

CO; CeHe
4. Jlnia BemecTBa, UMEIOIIEro CTPOCHHE:
CH=C-CH,-CH,-CH,-CHj3
CocrtaBbTe (GOPMYIIBIL:
a) u30Mepa MoJI0KEHUS! TPOWHOM CBS3H
0) u3omepa yriaepoIHON e
B) M30Mepa JAPYyroro Kiacca yrieBoaopo1oB. Hazosure ux.
5. Kakas obmas popmyiia COOTBETCTBYET TOMOJIOTUYECKOMY ALY

ApOMAaTHYCCKHX YTJICBOAOPOJ0B!:
a) CnHan 6) CnHans2 B) CnHan2 F) CnHans

JlaGopaTopHasi padora Ne 8.
AHaJIMTHYeCKHE PeaKIMi AHUOHOB

[enb: u3yueHue XxapakTepHbIX peakiuil HanboJee pacpoOCTPAHEHHBIX
aHUOHOB.

PeakTuBbl 1 000pya0BaHUE: pacTBOpP Cyjb(aTa HATpUs, pacTBOp KapOoHaTa
HaTpus, pacTBop Qocdara Hatpusa, pactBop BaCl,, pacTBop xiopuaa Hatpus,
pacTBOp OpoMuja HaTpus, PacTBOp CyJb(Puaa HATpPUs, pacTBOP MOAUAA HATPUS,
pacTBOp HUTpaTa cepedpa, pacTBOp HUTpaATa HATPHUsl, PACTBOP TMAPOKCHIA HATPHS,
METAJTMYECKUI ITMHK, pacTBop xsopuaa sxenesa (III), pactBop amerara Hatpus,
HITaTUB C IPOOUPKaAMHU.

Xoj paboTHI:
AHHOHBI IEPBOH AHAJTUTHYECKON IPyNIIbI

K mnepBoil anamuTHueckoW TIpynne aHUOHOB OTHOCSTCS CyJb(aT-uOH,
cynb(uT-noH, KapboHaT-uoH, (ochar-uoH, CHIUKAT-UOH, OopaT-uoH B0+,
trocynsdar S;03%, xpomar CrO4%, oxcanar C,04%".

DTH aHHOHBI 00Pa3yIoT ¢ KaTHOHOM Ba®* comu, MasopacTBOpUMBIE B BOJIE,
3a HCKJIIOYEHHEM cyJib(ara Oapusi, XOpOIIO pPacTBOPUMBbIE B pa3z0aBICHHBIX
MUHEpaIbHBIX KUCIOTaX. [103TOMY BBIIETUTH aHMOHBI 3TOM IPYMIbI B BUJIE OCA/IKa
IPYNIOBBIM peareHToM - xjopuaom Oapusi BaCl, MOXKHO TOJBKO B HEWTpanbHOU
WK cnabolenoyHol cpeie. AHMOHBI NEPBOM TpymIbl 00pa3ylOT ¢ KaTHOHAMHU
cepebpa Ag' coiu, pacTBOpPHMBIEC B pa30aBJICHHON a30THOW KHCJIOTE, a CyjbdaT
cepedpa Ag,SO4 pacTBOpHUM JIaXKe B BOJE.



['pynmnoBas peaxuus

B npoGupku HamuTh 1Mo 2 MJ1 pacTBOpPOB cyib(ara, kapOoHaTa u (ocdara
HATPHS, B KAXAYIO 100aBUTH paBHbIe 00beMbl BaCl ;.

YactHble peakuuu cynbdar-annona SO4%

B npoOupky HaJIUTh MO 2 MJI paCTBOPOB XJIOpUAA Oapusl U T00aBUTh CEPHOM
KUCTOTHI. B mpoOupKy HaauTh MO 2 MJI PacCTBOPOB CYJIb(PHUTA HATPUS U JOOABUTH
HWOJHOMW BOJIBL.

Monnast wii 6poMHast Boa NP B3aMMOJICHCTBHH C PACTBOPAMH CYJIb(HTOB
oOeclBeUnBaeTCs.

YacTHble peakuuu kapOOHaAT-aHHUOHA

Kucnorel paznaratoT cojau YrojibHOM KHUCJIOTBI C BBIJEICHHEM OKCHA
yraepona (IV). Oxkcup yriaepoja MOXKHO OOHapy>KUTh W3BECTKOBOM BOAOMU
(naceimieHHsii  pactBop Ca(OH)z). M3BecTkoBas Boma MyTHEET BCIEACTBUE
oOpa3oBaHus KapOOHaTa KaJablus MO/ JEHCTBUEM YIJIEKUCIIOrO ra3a.

B npoOupky HaiuTh 110 2 MJI pacTBOpPOB KapOoHaTa HaTpusa U 106aButTh 2H
COJIIHOM KHUCIIOTBI. 3aT€M B MPOOUPKY J0OABUTh H3BECTKOBYIO BOJY.

Yactasle peakuun Gocdar-uona PO

Hutpar cepebpa AgNO; ¢ anmonamu PO,* maér xénteii ocamok pocdara
cepedpa AgsPO4, pacTBOPUMBII B @30THOM KUCIIOTE.

B npoOupky HanuTh 10 2 MJ1 pacTBOPOB THapodocdaTa HaTpUs U 100aBUTH
HUTpAaT cepeodpa.

YacTHble peaknuu xpoMar-uoHa ¢ CrO4%

B npoOupky HamuTh 0 2 MJI pacCTBOPOB XpoMara Kajlus U 100aBUTh XJIOPH]L
bapuss. BaCl, ¢ CrO4> obpasyer enTelii ocamok xpomara Oapusi. Ocamok
pPacTBOPUM B MUHEpaIbHBIX KUCIOTaX, HO He pacTBopuM B CH3COOH.

Hutpar cepedbpa AgNO3z ¢ CrO4* obpasyeT KMPHMYHO-KPACHBIA OCaI0K
xpomarta cepedbpa. Ocanok pactBopum B HNO3; u NH4OH, HO He pacTBOpUM B
CH3;COOH.

AHHOHBI BTOPOIl AHAJIUTHYECKOMN IPYIIIbI

Ko BTOpo#i aHamuTM4ecKod rpymnie aHuOHOB OTHocATcs xyopua-uon CI,
opomua-uon Br', nogua-uon I' u cynedun-non S2-, poganua-unon SCN™.

DT aHUWOHBI O00pa3ylOT C KaTHOHOM Ag® coilu, HEpaCTBOPUMBIC B
BOJE M B pa30aBIEHHOW a30THOW KHCJIOTE. I'pynmoBbIM peareéHTOM Ha AHHOHBI
BTOPOW Tpynmbl siBIsieTcss HUTparT cepedpa AgNOs; B NPUCYTCTBUU a30THOU
kucinoTel HNO3. Xnopua 6apus BaCl, ¢ anmonamu BTOpO# TpyIIbIl OCAJIKOB HE
obOpasyetr. Xmopun Oapus BaCl, ¢ anmoHamu BTOpPOM TPYIIBI OCagKOB HE
oOpasyer.

B npoOupku HamuTh MO 2 MJ pacTBOPOB XJIOpHAA, OpoMunia, cyiabhuaa u
MOJINJIa HATPHs, B KAXKIYI0 100aBUTH paBHbIe 00beMbl AgZNO3.

Hutpar cepebpa AgNO;3; ob6pasyer ¢ annoHom Cl° Genblii TBOPOKUCTHIN
OCaJloK XJiopuja cepedpa, HEpacTBOPUMBIM B BoJe M KucioTax. Ocamok
pacTBopsieTCS B aMMMakKe, IPU 3TOM 0Opa3yeTcs KOMIUIEKCHAas COJib cepedpa
[Ag(NH3)].C1. Ilpu neiicTBuM a30THOW KHCIOTHI KOMIUICKCHBIN MOH pa3pyIiaeTcs
U XJIOpUJI cepedpa CHOBA BBIMAIAET B OCAOK.

Hutpar cepebpa AgNOsz oOpaszyer ¢ OpomMua-uoHom Br- >KelToBaThIi



ocaiok Opomuaa cepebpa AgBr, HepacTBOpUMBIII B a30THOW KUCIOTE U IJIOXO
pPacTBOPUMBIN B aMMHAKE.

Hutpat cepebpa oOpasyet ¢ annoHamu [- €nThIii ocaok Moauaa cepedpa
Agl, HepacTBOpUMBI B a30THOM KHCJIOTE€ M pacTBOpE aMMHaka (OTIIMYUE OT
AgCl).

Hutpar cepedpa AgNO3 06pasyeT ¢ aHHOHOM S?” 4&pHEIN 0CanoK CyIbpuaa
cepedpa Ag,S, KOTOPbBI HEPACTBOPHUM B paCTBOPE aMMHAKa, HO PACTBOPSETCS MIPU
HarpeBaHUM B pa30aBICHHON a30THOM KUCIIOTE.

3.AHHOHBI TPeThel AHATIMTHYECKOH IPYyNIIbI

K TpeTbeii rpymie aHHoHOB OTHOCATCS HUTPaT-uoH NO3-, uutput-non NO?*

, aietaT-uoH CH3COO™: ['pynmoBoro peareHTa Ha aHUOHBI TPETHEW TPYMIIbI HET.
Peakuuu cynsdar-uonos (11)

Cynspar xenesa (II) ¢ surpar-momom NO®*  o6pasyer B
KOHLEHTPUPOBAHHOM pACTBOPE CEPHOM KHUCIOTHI KOMIUIEKCHYIO COJIb Oyporo
npeta [Fe(NO)]SO4.

K 2 mn pactBopa conmu NaNOs no6aButh 2H pacTBOp cepHOM KHCIOTHI
(pH=6) 1 HECKOJBKO KaIlelb YEThIPEXXJIOPUCTOrO YIIEPO/Ia.

Peaknuu anerar-nonos CH3COO"

Xmopun xkeneza FeCls mpu B3aMMOIEWCTBHM € pAacTBOpaMu aleTaToOB
oOpa3zyeT arerar »)eje3a KpacHO-Oyporo IBeTa, KOTOPbIM Mpu pa30aBiCHUU U
HarpeBaHuM JIETKO MOABEPracTcsl TUAPOJIN3Y C OOpa30oBaHUEM OCaJIKa OCHOBHOM
conu aretata xkene3a (III). OTkpbeIBaTh areTaT-vwOHBI 3TON peakIMeil HeNb3sl B
npucyrctBun aHnoHoB COz%, 1'SOs%, PO,*, S*. MX HeoOXOIUMO OCaIHTh
XJIOpUIOM Oapusi U HUTpaToM cepedpa. Peakius mporekaet npu pH =5-8.

K 2 xamnsim pacTBopa arerata HaTpusi J0OaBUTh PacTBOP XJIOPHA KeJe3a
(1), HarpeBas mpoOUPKY Ha BOJASHOM OaHe.

KoHTpoJsbHBIE BONIPOCHI
1.JlaitTe onpeiesiecHUE aHMOHAM.
2. Kakue peakiiuy Ha3bIBAIOTCS KQUECTBEHHBIMHU?
3. HazoBute rpynnoBoil peareHT aHMOHOB NEPBOM aHATUTUYECKOW TPYIIIIBI.
4. Ha3oBuTE TpyIIIOBOM PEAT€HT aHUOHOB BTOPOU AHAIMTUYECKON IPYIIIIHIL.
5. HazoBute rpynnoBoil peareHT aHUOHOB TPEThEN aHATUTUYECKOU TPYTIIIBL.

JlaGopaTopHuasi padora Ne 9.
Ka4yecTBeHHBbIE peaKIIMU HA OT/AeJIbHbIE KJIACChl OPraHN4YeCKHUX BelleCcTB

Lenb: uccnenoBaTh KauyeCTBEHHBbIE PEAKIUU OPTaHUYECKUX COEAMHEHUU
OTJEJIbHBIX KJIACCOB

PeaktuBel U 000pyJOBaHME:pACTUTEIBHOE MAaclio, PacTBOp Kpaxmaia,
pacTBOp TIIOKO3bI, pacTBop ruapokcuna Hatpusi (NaOH), pactBop cynbdaTamenn
(IT), pactBOp #oma, pacTBOp HUTpaTa cepeOpa,Boja, IMITATUB C MpoOUpPKaMU,
CIUPTOBKA, AepPKaTelb JIJIsl MPOOUPOK.

Xox paboThl:

OmnsiT 1. OnpenesieHue HenpeaeJbHOCTH )KUPOB.



1. B npobupky Hanelite 2 - 3 Ml pacTUTEIBLHOTO MacJia, 100aBbTe 5 - 6 Kaneib
pacTBOpa #oJa pO30BOrO IIBETA, MPUTOTOBIEHHOIO HA YETHIPEXXJIOPHUCTOM
yIJIepoae.

2. CwMech B IpOOUPKE SHEPTUIHO BCTPIXHUTE.

Uem 00ycnoBieHa HEMPEIETbHOCTD JTUIMNUI0B?O0OBSICHUTE NCUE3HOBEHHE
PO30BOM OKpacku HMoxa. Hanumure ypaBHeHNE peakunu
OmnbiT 2. BoccranoBinenue Cu(OH)2 riioko30ii B 1eJ104HOI cpefe.

1. B npobupky nomectute 1 M pactBopa CuSOs4 u 2 mu pactBopa NaOH.
2. [Tony4yeHHBIN OCaloOK PHEPrUYHO BCTpsixHUTE. BHecuTe B mpoOupky 1 mu
pacTBOpa IIIFOKO3BI.

3. [IpoOupky cnerka HarpeiTe B INIaMEHH CIIUPTOBKH J0 U3MEHEHUS LIBETa, JiepkKa
€€ HAaKJIOHHO

Uro Bbl HaOmomaete?Kakoil mBeT oOpasoBaBiierocsi ocaaka? Hamwuiure
ypaBHEeHHMs peakuuu. YTo Bbl HaOdojgaere mnocie HarpeBanus? Hamummre
ypaBHEHUS peakiuii okucaenus riaoko3sl Cu(OH),

OmnbiT 3. BoccraHoB/1eHHEe aAMMHAYHOI0 pacTBopa Ag>0 1JII0K030H (peakuus
cepeOpPSIHOTO 3epKaJia)

B npobupky momecture 1 ma pactBopa AgNOsz u pactBop NaOH no
oOpa3oBaHus ocaaka. K MoJlydeHHOMY OCaJKy I00aBJSHTE MO KaIuisiM pacTBOP
NH:OH 1o ero pactBopenus. K mpo3paunomy ammuagHomy pacTBopy Ag,0
no6aspTe 2 Mi1 3 %-TO pacTBOpa TJIOKO3bI, HArpelTe CMECh JIO0 KHUIICHHUS Ha
CIIUPTOBKE.

Uro Bl HaOmonaere? Yto oOpazoBanock Ha CTeHKax nmpooupku? Hamummre
ypaBHEHHUE PEAKINH cepeOpsSHOro 3epKaiia AJisl TIIOKO3bI.

OmnbiT 4. KayecTBeHHass peaknus HAa KpaxmaJj ¢ HOa0M

Haneiite B nmpobupky 5 mn 1%-HOro pactBopa kpaxmaina, BHecuTe 2 - 3
KaIrii pa30aBiIeHHOro pacTBopa oja.

Uto BBl HaOmomaere? Ilouemy usMmeHsieTcss 1Bet pactBopa? Hanwummre
YpaBHEHUE PEAKIUU.

O6paboTka pe3yabTaToB:

[Ipoananu3npoBaTh MOJYYEHHBIE PE3YJIbTATHI.

ChopmynupyiiTe BBIBOJ O PUBHKO-XUMUYECKUX CBOMCTBAX KUPOB.
Chopmynupyiite BBIBOJ O (PU3UKO-XUMUYECKUX YTIIEBOJIOB.
CdopmynupyiiTe BBIBOJ O (PU3UKO-XUMUYECKHUX CBOMCTBAX KpaxMmara.
CdopmynupyiiTe BBIBOJ O KAUECTBEHHBIX PEAKITUAX JKHJIKHX KUPOB.
CdopmymupyiiTe BBIBOJ O KAUYECTBEHHOW pEaKIMM Kpaxmala.

ok whE

KoHTpoJibHBIE BONIPOCHI
1. Kakue BemiecTBa Ha3bIBAIOT KUpaMuU?
2. Knaccuduxanus xupos.
3. Kakue BelecTBa Ha3bIBAIOT yTIeBagaMu?
4. Knaccudukarius yriieBoJi0B.

JlaGoparopHnas padora Ne 10.



KavecTBeHHBIN aHAJIN3 OPraHUYECKUX COeJUHEHNH M0 QYHKIIMOHAJIbHBIM
rpynmnam

[lenb: wucciaenoBaTh peaKUU OPraHUYECKUX COCIUHEHUN OTACIbHBIX
KJIACCOBMNO ()yHKIIMOHAIBHBIM TPYIIIAM.

PeaktuBel ¥ 00Opy/IOBaHMWE:INITATUB C NpOOMpKaAMHU,  Jep:KaTeldb s
MPOOUPOK, STUIIOBBIA CIHUPT, TIUIEPUH, PACTBOP TEPMaHTaHATa Kalvs, PacTBOP
TUAPOKCUJA HATpUsl, pa30aBieHHas CEpHas KUCIOTa, pacTBOp cylbdara menu,
BOJIA.

XoJ paboThI:

OmnbiT 1. OKHC/IEHNE ITAHOJIA PACTBOPOM NIEPMAHIAHATA KAJIUS.

B npo6upky naneiite 1 mi stanona, 1o6assTe 1 M1 pazbaBiIeHHOTO pacTBopa
nepMaHraHata kKamds W | M pacTBopa cepHOM KuCIOThL. (CMech BEIECTB
IIepEMEIIIANTE.

HabGnronaiite o0OeclLBEeUNBaHKE pacTBOpanepMaHraHaTaKalns U
celM(UUHBIN 3amax YKCYCHOTO ajibJeruja (3amax aHTOHOBCKHX s0JOK), €O
BPEMEHEM MEPEXOAIIUN B pe3KHil 3amax yKcyca.

HanumuTe ypaBHeHHE peakiiui OKUCIICHUS dTaHOJIA.

OmnbiT 2. Komniekcoo0pa3oBanue MHOrOATOMHBIX CIIUPTOB.

B mpobupky nametite 3 ma pactBopa NaOH m 1 mm pactBopa CuSOs,
MOJTyYEHHBIN 0CaIOK pa3aenuTe Ha Tpu yacTh. Jlo6aBbTe K ocaaky mo | Mia B omHy
npoOUpKYy BOJbI, B JIPYIryl0 — 3TAaHOJA, B TPEThblO — rimuepuHa. CoaepXumoe
IpOOMPOK IHEPTHUUHO BCTPSAXHUTE. Pe3ynbrar cpaBHUTE.

HaOnromaiite pactBopenue ronyooro ocagka CU(OH), 1 TéMHO-CHHUE 1BET
pacTBopa B MPOOUPKE C TITULIEPUHOM.

Hanwumre ypaBHeHue peakiuu oopazoBanust CU(OH), u ypaBHEHHE peakiiu
00pa30BaHMsI KOMITJIEKCHOW COJIM TIIUIEpaTa ME/IH.

Peaxiust ¢ Cu(OH); siBnsieTcst KaueCTBEHHOM HA MHOTOATOMHBIE CITUPTHI.

OnbiT 3. BoccranoBiieHue dbopmanbaernaom oKcuaa cepeopa.
Peakuus cepeOpstHOTO 3epKaia sSBISETCS Ka4eCTBEHHOW Ha albJACTUIHYIO TPYIILY.
Anpaeruipl, UMesi OJABMXKHBIA BOJOPOJ MPU KapOOHWIHHOU TPYIITE, MPOSBIISIIOT
BbIp2XEHHBbIE BOCCTaHOBUTENIbHbIE cBOMCTBA. OHM BOCCTaHABIMBAIOT cepedpo, a
caMH OKHUCIISIFOTCS 10 COOTBETCTBYIOIIMX KHCJIOT. MeTamueckoe cepedpo
BBIICTISICTCSl MO0 B BHIE OCaJKa YEpPHOTrO I[BETa, JHOO B BUAE OJIECTAIIETO
3epKaJbHOTO HaNéTa, €CIM CTEHKA TNPOOMPKM XUMHUYECKH 4YHuCThie. [lpum
N00aBICHUHM TIEIOYM B CMECh CKOPOCTh pEaKIMH CepeOpsSHOro 3epkaia
TIOBBIIITACTCA.

B npo6upky naneiite 1 mim pactBopa AgNO;, mobaBeTe 1 Ma pacTBOpa
NH4OH. K nonyuenHomy ocanky no6asimsiiite mo kamisim pactBop NHisOH no
MIOJIHOTO €T0 PACTBOPEHHMS.



B mpo3paunsiii OecriBeTHbIM ammuadHbii pactBop AQoO BHecute 1 M
dopMmanbaeruia, cMmech pasaenure mnomoiaMm. B oaHy mnpoOupky mo0aBbTe
HECKoJbKo Kamenb pactBopa NaOH u mabmomaiite addext peakmuu. Bropyio
npoOHpKYy HarpeiTe Ha CHHUPTOBKE Ui BOCCTAaHOBIIEHHUS cepeOpa (oOpasyercs
cepeOpstHOE 3epKalio).

HabnrogaiiTe BiusiHUE 1I€TI0YM HA CKOPOCTh PEAKIIMK CEpEeOpPSTHOrO 3epKaa.

Hanummre ypaBHeHHE peakIMU OKHUCICHHS (popMalblerujia aMMHAYHbIM
pactBopoM AQg20 10 MypaBbUHOM KUCIIOTHI.

OnbiT 4. Boccranomienue ¢opmanbaerugom ruapokcuaa meau(ll)
(peakuus Tpommepa).

Anpaeruipl OpU  HArpeBaHUM B LIEJIOYHOM Cpefe BOCCTaHABIMBAIOT
COEIMHEHUS JIBYXBAJICHTHOW MEAU B COEUHEHHS] OJIHOBAICHTHOW MEAU, U TOJIBKO
dbopmalbierui BOCCTaHABIUBACT MEJIb 0 METAIUTMYECKOM 1O CXeMe:

Cu(OH); — CuOH — Cu)0O — Cu

[IBeT ocaakoB: royyOoi JKEJITBIA OPaH)KEBO —KPACHBIN KOPHUYHEBBIN

Bce ykazaHHbIe B CXeME COEAMHEHHUS MEIU MaJl0 PaCTBOPHMBI B PacTBOpPax
HIeJI0YEe M BBIACISAIOTCS B BHJE OCaakoB. [0 M3MEHEHHIO LBETa OCajKa JIErKO
IPOCIEANTh X0/ peakuuu. Peakiusi BOCCTaHOBJIEHUS ABYXBAJICHTHOM Meau ObLia
npemiokeHa TpoMmepoM.

[Tomectute B mpobupky 2 mia pactBopa NaOH, nmob6aBeTe 2 - 3 kamm
pactBopa CuSO,. K momyuennomy ocaaky npubaBeTe 1 M popmanuHa, cMech
nepememiante. BepxHIOH 4acTh pacTBOpa HArperTe B IUIAMEHU CIIMPTOBKH, a
HWKHSS 4YacTh OYAET CIYy>)KUTh KOHTPOJIEM.

HaGmronaiite n3aMeHeHue 1BeTa CMECU B MPOOUPKE U 00pa30BaHUE OCAJIKA.

Hanummre ypaBHeHue peakinuu oopazoBanust CU(OH); u ypaBHeHUE peakiuu
BocctanoBjeHuss CU(OH), hbopmansaeruaom.

CremaliTe BBIBOJI.

KoHTpoJibHBIE BONIPOCHI

1. Knaccuduxkanus cnupTos.

2. C moMoIIbI0 KAKOTO PEAKTHBA MOXKHO PA3JIMUUTh STHIOBBIA CIIUPT U TIUIEPUH?

3.Kakas peakuus sSBIs€TCS KAYECTBEHHOU I AJIbACTUI0B?

4. Cnoxubie 3(pUpbI — 3TO MPOAYKTHI B3aUMOICUCTBUS:

A. CnmupTa ¢ anpJaerujioM

b. JIByx cnupToB

B. AnkeHoB ¢ BO0OH

I'. Kucnot co cnupramu

5. IMonyunts C;HsONa M0KHO B3aUMOJIEUCTBUEM 3TAHOJIA C:
1. Na 2. NaOH 3. NaCl 4. NaH

6. Harmuimmte kaueCTBEHHYIO PEAKIIMIO Ha CIIOKHBIC CITUPTHI.

7. I'mauepuH OTHOCUTCS K KJIACCYy COETMHEHHN:



A.Onnoaromusie criupthl  b. TIpocthie adupbl

B. Muoroatomusie ciupthl ['. Anbaerubl

8. ITepeBon C,Hs — C;HsOH ocymiecTBisieTcst peakiueit:

1. 'mpparaun 2. 'mapupoBaHus 3. Jdernaparanuu 4. 'openus

JlabopaTopnasi padora Ne 11.
OcHOBBI J1200PATOPHOM NPAKTUKHU

[lenb: o3HAKOMJICHHE C MpaBUIaMU padOThl B XUMHYECKOH jabopaTtopuu u
TEXHUKOM 0€30MacHOCTH, JIabOpaTOpHBIM OOOpPYJOBaHMEM U XUMHYECKOU
MOCY/I0M.

PeaktuBbl U 00OpyIOBaHME: INTAaTUB C MPOOMPKAMHU, TOpEKa, IIMNATENH,
CTEKJISSHHBIE  MAJIOYKHU, CTEKJISIHHbIE TPYOKHM, CTaKaHbl, IUIOCKOJIOHHEIE,
KOHMYECKHE U KPYTJIOJIOHHBIE KOJOBI, IMJIUHAPHI, MEH3YPKH, MUIETKU U JIp.

Xox paboThl.
Texnnka 0€30MaCHOCTH U MePbI PEIOCTOPOKHOCTH

1 .Bce onbIThl, CBSI3aHHBIE C MPUMEHEHUEM WU 00Pa30BaHUEM SJIOBUTHIX UITU
BPEIHBIX BEHIECTB, CIEAYEeT IPOBOJUTH TOJBKO B BBITSHXKHOM MIKady Mpu
BKJIFOYEHHOW BEHTWJISILIUU.

2. 3anpemaercss NPOBOAUTH ONBITHI CO BCEBO3MOXHBIMH B3PbIBUYATHIMHU WJIU
OTHEONacHbIMU cMecsiMH. OTBITHI ¢ HEOONBIIMMH KoJudyecTBaMu (1-2 mut) Jierko
BOCIUJIAMEHSIOIIUXCS BEIIECTB HEOOXOJUMO MPOBOJUTH BIAIH OT OTKPBITOTO OTHS
WJIM BKJTFOUEHHBIX HarpeBaTEIbHBIX MTPUOOPOB.

3. Ilpu HarpeBaHUU WU KUISTYEHUU B IPOOHPKE HEOOXOJUMO MOJIb30BATHCS
JepKaTeNs MU U CIEIUTh 3a TEeM, 4YTOObl OTBEpCTHE TMPOOUPKH HE OBLIO
HAIpaBJIEHO B CTOPOHY CaMOT0 paboTarollero Wik cocea. IT0 0COOEHHO Ba)KHO
cOOJII01aTh TPU HATPEBAHUU KOHLUEHTPUPOBAHHBIX PACTBOPOB KUCJIOT U HIEJIOYEH.

4. He cnenyer HakJIOHATBCS HAJX COCYIOM, B KOTOPOM IPOMCXOIUT
HarpeBaHUe WIM KUISTYEHUE KUAKOCTH, BO M30€KaHUe MonagaHusi OpbI3r B JUIO
WJIM TJ1a3a.

5. IIpu HEOOXOAUMOCTH ONPENIEIUTD 3aaxX BbIACISIOUIUXCS [1apOB WU Ta30B,
HEJb3s BABIXaTh UX HEMOCPEACTBEHHO U3 pabouero cocyaa. Heobxonumo nerkumu
JBIDKEHUSMH PYyKW HAIMPaBUTh MAPhI UJTH Ta3bl K ce€0€ U OCTOPOKHO BJOXHYTh.

6. Ilpu pazbaBiieHMM KOHIEHTPUPOBAHHBIX KHUCIOT WM IIEIOYeh CIeayeT
HEOOJIbLIIMMU MOPLUSIMHU BIMBATh KUCIOTY WM ILIE€JI0Yb B BOJY, @ HE HA000POT.

7. 3axKEHHYIO CIIMPTOBYIO TOPEJIKY KaTerOpuyYeCKH 3aIperiaeTcsi HakJIOHSITh
BO M30€KaHuE «IIPOCKOKa» TJIAMEHU BHYTPb TOPEIKH.

8. Ecin Ob11a pasnnTa JIeTKO BOCIIAMEHSIOLIASCS KUAKOCTh, CIEyeT TOTYacC
K€ TOracuTh BCE HAXOJAIIMEcs MOOIMU30CTH TOPENIKH, 3achlllaTh Pa3IUTYIO



KUJIKOCTh TIECKOM, cOOpaTh €ro M IMEpPEeHEeCTH B IPEIHA3HAYEHHYIO JUIsI 3TOrO
€MKOCTb.
OO0mue npaBuJia padoThl B XUMHYECKOH J1adopaTopun

1. Jlo Hauana 3aHATHA HEOOXOAMMO BHHMATEIHHO O3HAKOMHTHCA C TEMOM
paboThI, HCIOJB3YSI METOANYECKUE YKa3aHUs, YA€OHUKU U KOHCTIEKT JIEKIUH.

2. B xumnueckoii 1abopaTopuu cienyeT padoTaTh B XajaTe.

3.B nabopaTopuu KaTeropmyecky 3arpeniaeTcsi IpUHUMATh MUY, BKIOYATh
WIN BBIKIIOYATh PYOWJIBHHKH, a TaKXe TpOrarb MpUOOpbI, HE OTHOCSIIMECS K
JTaHHOM paboTe.

4. Pabouee MecTo HEOOXOIUMO COAEPKATh B UHCTOTE, HE 3arPOMOXKAAsl €ro
IpeIMETaMH, HE OTHOCSIIUMHUCS K JaHHOU padoTe.

5. PeakTuBbl, IPOJIUTHIE WM PACCHIIIAHHBIE HA CTOJIE WM HA IOJIy, CIEIYET
TOTYAC K€ HEUTpaInu30BaTh U yOpaTh.

6. JIumHue KHUTH, )XypHaJIbl U TETPAAU HE JOJKHBI HAXOAUThCS Ha paboueM
croie. Meroauueckue mocoOusi, pabouue TeTpaau creayeT oleperatb OT
NONaJaHKs Ha HUX BOJBI, KUCIIOT, IIEI0YEH U APYTUX XUMHUYECKUX PEAKTUBOB.

7. PeakTuBbl, peHa3HAYEHHbIE JUIsI OOLIETO MOJIb30BAHUs, HENb3 YHOCUTh
Ha CBOE pabouee MeCTo.

8. Ecnu peakTuB B3ST B H30BITKE WIM MOJHOCTBIO HE H3PAcXOJ0BaH,
KaTEeropuueCcKH BOCIPEIAETCS BBIIMBATh €T0 0OPAaTHO B CKIIIHKY C PEAKTHBOM.

9. Tlocme okxoHuyaHusi paboOTHl HeoOXxoaumo yOpaTh pabouee MecTo,
OTKJIFOUUTH 3JIEKTPUUECKHUE TPUOOPHI, 3aKPBITH BOAY.

10. Kareropuyecku 3anpemaercss MPOBOAWTH OMBIThI, HE OTHOCAIIMECS K
JlaHHOM paboTe.

Oxa3anue nepBoii NoMoLIHU B J1adopaTopum

1. ITpu nonafgaHuy Ha KOKY KOHIIEHTPUPOBAHHBIX KUCIOT (CEpHOM, a30THOM,
YKCYyCHOM U T.1.) CJEIyeT HEMEIUICHHO IPOMBITh CHUJIBHOM CTpyel BObI
000 KEHHOE MECTO B TeUeHUe 3 — 5 MHH., MOCJe Yero HaJIOKUTh MOBS3KY U3
BaTbl, CMOYEHHON CHOUPTOBBIM pPACTBOPOM TaHMHA WIH 3-% pPacTBOPOM
nepmaHranara kanus. [Ipu CHIIBHBIX O)KOrax MocJie OKa3aHus MEepBOM MOMOIIU
HEMEIJICHHO OOpaTUThCS K Bpady.

2. Ilpu oxore KOXKH pPacTBOpAMH IIEJIOYEH MPOMBIBATH OO0O0XIKCHHBIM
Y4acTOK KOXKH JI0 T€X IOp, MOKa OHA HE MepecTaHeT ObITh CKOJIb3KOM Ha OIIYyIb,
[oCJieé YEero HaJOXXUTh IMOBS3KY U3 CIMPTOBOIO pacTBOpa TaHMHAa win 3-%
pacTBOpa IepMaHraHaTa Kaaus.

3. Ilpu nmomagaHuu OpBIT KUCIOTHI WM IIEJIOYM B TIJIa3a HEMEIJICHHO
IPOMBITh TOBPEXACHHBIA TIJa3 OOJBIIMM KOJIMYECTBOM BOJIbI KOMHATHOM
TEeMIIepaTyphbl, MOCJE YEro celyac ke 00paTuTcs K Bpady.



4. Ilpu oxorax ropsSsYMMH IpeaMeTaMH (CTEKJIO, METaluIbl U T.J.) HAJIOXKUTh
CHayaJla MOBS3KY M3 CIMPTOBOrO PacTBOpa TaHMHA WJIM pacTBOpa MepMaHraHaTa
KaJIvs, a 3aT€M KUPHYIO MOBSA3KY (Ma3b OT 05KOT'OB).

5. Ilpu oxorax ¢ochopoM HEOOXOAUMO HATOKHUTH HAa OOOXKIKEHHOE MECTO
MOBSI3KY, CMOUYEHHYIO 2-% pacTBOpPOM cyibdara MeIu.

6. Ilpu otpaBieHun XJI0poM, OPOMOM, CEPOBOJOPOIOM, OKHUCHIO YTiepoja
HE0OXOMMO BBIBECTHU MOCTPAJIABILIETO HA BO3/YX, a 3aTe€M O0paTUTHCS K Bpady.

XuMuueckas nmocyaa u jadoparopHoe o00pyaoBaHue.
CrexyisiHHAs TOCY/1a 0011ero HA3HAYEHUS

OCHOBHBIM TpeOOBaHHUEM, MPEIBABISIEMBIM K CTEKJISTHHON MOCY/IE, SIBISAECTCS
€€ XUMHUYECKasd U TEPMHUUECKAST YCTOMYUBOCTh. XUMHUYECKASI YCTOUUYUBOCTh — 3TO
CBOMCTBO CTEKJIAa IPOTUBOCTOSATh Pa3pyLIAOIIEMY JICHCTBUIO PACTBOPOB IIEJIOUYEH,
KHUCIIOT U JIPYTUX BEHIECTB. TepMUyeckas yCTOMYUBOCTh — CIIOCOOHOCTh MOCYbI
BBIJICP)KMBATh PE3KUE KOJIeOaHUs TeMIIepaTyphl.

Jlydmum CTEKJIOM JJisi M3TOTOBJICHHS JIAOOPATOPHOM TMOCY/bl CUMUTAETCA
MUPEKC. DTOT THII CTEKJIA 00JIaJaeT TEPMUUECKON U XUMUYECKON YCTOMYMBOCTHIO,
UMeeT MaJiblii KO3(Q(PUUUEHT TEepMUYECKOro paciupeHus. [lupekcHoe CcTekIo
conepxkut 80% oxcuna kpemuus (IV). Temmeparypa pa3msirdeHusi €ro OKOJIO
+620°C. Jlna mpoBeleHMS ONBITOB IIPU BBICOKUX TEMIEPATypax HCHOIb3YIOT
MOCyJly M3 KBapIleBOro crekia. KBapieBoe cTeksio coaepkuT 99,95% oxcunaa
kpemuus (IV), Temneparypa pasmsaraenus ero + 1650°C.

JlaGopaTtopHy10 MOCYAy HM3rOTaBIMBAIOT B OCHOBHOM M3 CTEKIa THUIOB TY
(Tepmuyecku ycroiunpoe), XVY-1 u XVY-2 (xumuuecku ycroitunoe). Coaepxanue
okcua kpemuus (IV) B 00b1vHOM J1abopaTopHOM cTekiie cocTaBisieT 70%.

B nabGopatopHoil mnpakTHKe HauOOJbIIEe PACIPOCTPAHCHUE MOIYUHIN
CJIETyIOLIME BUbI CTEKJISTHHOU MOCYIbI:

[IpoOupku mpocThie W KaTuOpOBaHHBIE (C JENEHUSMU, YKa3bIBAIOITUMU
00beM) (puc. 1)UCIOIB3YIOT JUIs IPOBEICHHUS OTIBITOB C HEOOJIBIITUM KOJIMYECTBOM
peakTuBoB. O0BEM peakTHUBA B MPOOUPKE HE JOJHKEH IMPEBBINIATh MOJOBUHBI €€
o0BbeMa.

JlabopaTopHble cTakaHbl (PUC.2) BBIMYCKAIOT pa3IUYHBIX pa3MepoB, C
HOCUKOM M 0€3 HOCHKa, MpOCThie M KanuOpoBaHHble. CTakaHbl MpeIHA3HAUYEHBI
JUTSI BBITIOJTHEHUSI CAMBIX Pa3HOOOpa3HbIX MPOLEAYD.

=1




Puc. 1 Puc. 2

KonObr paznuunoro pasmepa u  (GopMbl (Kpyrjible, KOHHYECKHE W
MJIOCKOJOHHBIE — pHUC.3, KpyIrIIoJoHHbIE — puc. 4). Hanpumep, B 1abopaTopHOH
MPAKTUKE IIHPOKO TMPUMEHSIOT KOHHUYECKHE IIIOCKOIOHHBIE KOJOBI (KOJIOBI
Opnenmeiiepa). Konba Bropua (puc. 5) mpencrtaBisieT coOOW KpPYIJIOJOHHYIO
KOJIOYy ¢ OTBOJHOM TpyOKoH moj yriom 60-800. Ee UCONB3YIOT M1 MOJy4YeHUs
ra3oB U JJIs OTTOHKH >KUJKOCTEH IIpH aTMOC(EpHOM JTABJICHUH.

Puc. 3 Puc. 4 Puc. 5

BopoHnku XxumMudeckue ciryxkaT AJisl IEpeIMBaHus KUJIKOCTEN U
(bUIbTpOBaHMS; KaleIbHbIE BOPOHKH (pUC. 6) UCTIONIB3YIOT JI BBEJCHUS B
PEAKIMOHHYIO CPEey KUJIKUX PEaKTUBOB HEOOJIBIIMMU TTOpLusiMU. BopoHku
JIeUTENbHBIE (pUC. 7) TPUMEHSIOT JIJIsl pa3/iesIeHUs] HECMEIIUBAIOIITNXCSI
KUJIKOCTEH.

KanenapHuULbl UCMIONB3YIOT JJIs1 BBEACHUSI PEAKTUBOB MAJIBIMU MOPLHUSIMH, IO
KaruIsiM.

Brokcel mpegHa3HavueHbl ISl B3BEIIMBAHMS U XPAHEHUS KUIKUX U TBEPIBIX
BEILECTB.

YacoBble CTEKJIa UCIOIL3YIOT JJIA MPOBEICHUS PEAKIUA B MaJIbIX O00BheMax
(KaresbHbIC PEaKIun) U JJIs1 B3BEITUBAHUS TBEP/IbIX BEIICCTB.

XONOAWIBHUKA TPUMEHSIOTCS IS OXJIAKJICHHS M KOHJACHCAIUU IapoB,
oOpa3yloluxcsi TpU HAarpeBaHWW PA3IUYHBIX BemiecTB. [lpu meperoHke
NPUMEHSIOT TpsMble XoJoauinbHUKH (JImbuxa) (puc. 8), a mpu KuUNSTIYCHUU



pacTBOpPOB M JKHMJIKOCTEW, OKCTPAaKIMM M JAPYTHMX MOJAOOHBIX Ipolieccax
UCIIOJNIB3YIOT OOpaTHbIE XOJOAUIBHUKY (puC. 9).

4

7

il

Y

Puc. 8. A — ¢ pesunoBsiMu MydTamu; 6 — co mumdom; 1 — dopmroc; 2 —
py0arika; 3 — coeIMHUTENbHBIE PE3HHOBBIE TPYOKH (My(ThI); 4 — OTPOCTKH.

Puc. 9. a — mapukoBbiii (AinHa), 0 — 3MEEBUKOBBIM.

Kpucrammuzatoper (puc. 10) OpUMEHSIOT [ TOJYyYEHHUS KPUCTAJLJIOB
BEILECTB U3 HACBIIIEHHBIX PACTBOPOB WIIH JUUISl OXJIAKICHUS XUMUYECKUX CTAKaHOB
WIH KOJIO ¢ pearupyrouMMy BeIeCTBaMU.

Puc. 10 Puc. 11

Annonxu (puc. 11) urparoT posib COEAUHUTEIBHBIX 3JIEMEHTOB B YCTAHOBKAX
10 MEPErOHKE BEUIECTB.

DKCUKATOPHl TMPUMEHSIOT JUISI MEIJICHHOTO BBICYIIIMBAHUS W XpaHEHUS
BEII[ECTB, JIETKO MOTJIOMIAIONIUX BJary w3 Bo3ayxa. HUKHIO 4acTh dKCHUKaTOpa
3aMoOJHSIOT BOJOTIOTIONIAIONIMMY BEIIECTBAMH (IIPOKAJICHHBIA XJIOPU KaJbITus,
KOHIIGHTPUPOBAaHHAs CcepHas Kuciora, okcua ¢ocpopa (V) u gap.). Hag
norjorutesneM Ha ¢GaphopoBOM BKIAABIIIE MOMEMIAIOT OIOKCHI WIIA THUTJIH C
BEILECTBAMH, MOAJIEKAUTUMU OCYLIKE.

®dapdoposas nocyna

®dapdopoBasi mocyaa MO CPaBHEHUIO CO CTEKJISTHHOW oO0Jamaer OoJibIei
XUMUYECKONM  yCTOWYMBOCTBIO K  KHUCIOTaM M IIMeJiod4aM,  OOJbIIen
TEPMOCTOMKOCThIO. DapdopoBbie H3IEIHsI MOKHO HarpeBaTh IO TEMIEPaTyphl
okono 1200°C. HemocTaTkoM ee SBISIETCS HENPO3PAYHOCTh M CPABHUTEILHO
Ooonprmas macca. ®DapdopoBas mMocyna Takke pasHooOpasHa 1o ¢dopme W
HA3HAYEHUIO.

Crakansl (puc. 14) ObIBalOT pa3IM4YHON €MKOCTH, C PYUYKOMl U 0€3 pyuyKH, C
HOCHKOM M 0€3 HOCHKA.

®dapdopoBbie KPYK KU TaK K€ OBIBAIOT PA3IMYHON €MKOCTH (00bIYHO OT 250
MJI 710 2-X JIATPOB.)



Bemapurensasle yamku (puc. 15) HCHonb3yrOT A8 BBIIAPUBAHUA U
HarpeBaHus )KUIKOCTEN.

Turmu (puc.16) cocyabl, TpUMEHSEMbIE I NPOKAJIUBAaHUA Pa3IMYHBIX
TBEpPABIX BEIIECTB (OCAaAKOB, MUHEPAJIOB W T.II.), @ TAKXKe JUJIS CIUIABJICHUS U
cxkuranus. [Ipym mpokanvBaHMM BEIIECTB Ha IUIAMEHU Ta30BOM TOPEIKU THUIJIH
3aKpEIUISIIOT B MPOBOJIOYHBIX TPEyrosibHUKaX ¢ (appopoBsiMu TpyOkamu (puc.
17).

®dapdopoBbie CTYNKU ¢ NECTUKOM (pHC. 18) MpUMEHSIOT A U3MEIbUEHUs
TBEP/bIX BelIECTB. BelecTBO HACKHINAIOT B CTYIIKY B KoindecTBe He Oosee 1/3 ee
o0bema (MHaue OHO OyJeT BBICHINMATHCA W3 CTYNKU Tpu u3MenbueHuu). [lpu
pPacTBOPEHHH TBEPJOr0 BEIIECTBA B CTYINKE (C OJHOBPEMEHHBIM DPACTHPAHUEM)
BHayaJie HaChIaOT TBEPJOE BEIIECTBO, a 3aTEM K HEMY ITOCTETIEHHO HEOOIbIINMU
HOPUUSAMU IPU KPYTOBOM JBUKEHHUM MIECTUKA JOOABISIOT )KUIKOCTb.

®dapdopoBeie H0xkKU-MMAaTeNH (puc. 19) npuMeHstoT st 0TOOpa BEIIECTB,
JUISL CHATHUS OCAJKOB C (PMIIBTPOB U IIPU MHOTHUX JIPYTUX paboTax.

Bopouku broxnepa u ¢apdoposbie cetkn (puc. 20) NPUMEHSAIOT s
(UIBTPOBAHMS JKUJIKOCTEN MTPU MOHUKEHHOM JaBJICHUH (1107 BAKYyMOM).

MepHasi mocyaa

Jlis u3MepeHusi 00beMOB JKUJKOCTEN MCIOJB3YIOT Pa3sHOOOPa3HYI0 MEPHYIO
HOCYAY: MEpHbIE KOJIObI, MEPHBIE LIMJIUHAPBL, MEH3YPKH, MUNIETKU U JIp.

Mepnsbie koyObl (puc. 21) ciykaT AJis NPUTOTOBIIEHUS PAaCTBOPOB TOYHOM
KOHIIEHTpAlUd M MPEACTABIAIOT COOOM Kpyrible IUIOCKOJAOHHBIE KOJOBI C
JUIMHHBIM U Y3KUM TOpJIOM, Ha KOTOPOM HaHECEHa TOHKas uyepTa. JTa OTMETKa
MOKa3bIBAET IPAHMUILY, 10 KOTOPOU CIEAYyeT HAIMBATh KUJIKOCTh, UTOOBI €€ 00bEM
COOTBETCTBOBAJI YKa3aHHOMY Ha Koj0e 3HaueHuto. [{udpel Ha kon0e moka3pIBatOT
00bEeM KUIKOCTU (MJI), HA KOTOPBIM OHA paccuuTaHa. MepHbie KOJOBI OOBIYHO
uMeroT nputepThie mpooku. [IpumenstoT konosl Ha 50,100, 250, 500 u 1000 M.

MepHable K010bI MEHBIIETO 00bEMa, HCIONB3YIOIIUECS ISl ONpeAeseHUs
IUIOTHOCTH >KMJIKOCTEW, HAa3bIBAKOTCS TUKHOMETPaMU.

Mepnbie tuaMHAPHI (pUC. 22) NPEACTaBIAIOT COOOM CTEKIISIHHBIE COCYbI,
KOTOpBIE 1Ji1 OOJIbIIEH YCTOMYMBOCTH HMEIOT IIMPOKOE OCHOBaHUE (AHO) WU
cnenuanbHylo mojactaBky. CHapyXM Ha CTEHKaxX IWJIMHIPOB HAHECEHBI JEJICHHUS,
yKa3biBatoume oobeM (B Mi1). MepHble IIMIMHIAPHI OBIBAIOT Pa3IUYHON €MKOCTH:
oT 5 mu g0 2 5. X Ha3HaueHHe — U3MEPSTh (C OMPEAECTICHHON MOrPEeIIHOCTHIO)
pa3iaryHble 00BEMBI KUAKOCTH.

Mensypku (puc. 23) - 3TO COCyIbl KOHHYECKOW (DOPMBI C JCICHUSIMH Ha
CTEHKE.

[Tunetku (puc. 24) ciyxaT Juisi 0TOOpa TOYHO ONPEAEICHHBIX OTHOCUTEIBHO
HeOOJbIINX 00bEMOB XHUAKOCTe. OHU MPEACTaBIAIOT CO00M CTEKIIIHHbIE TPYOKH



HEOOJILLIOr0 JuaMeTpa C JejeHUusIMU. HekoTopble MUIETKH MMEIOT pacIIupeHue
nocpeauHe (nmunetku Mopa). HikHHMIT KOHEl MUNETKU ClieTKa OTTSHYT U UMEET
BHYTpeHHUI auameTp 10 1 MMm. Ha BepxHeM KOHIIE MUIETKU UMEETCS METKa, J10
KOTOpPOM HaOuparoT XuaAKOocThb. HekoTopble MUNETKH CHAOXEHBI JBYMsI METKaMHU.
OOBIYHO MUIETKH UMEIOT eMKOCTE OT 1 10 100 M.

bropetku (puc. 25) ciyxaT Ajii OTMEPUBAHUS TOUHBIX 00BEMOB JKHUJIKOCTEH,
NPEUMYIIIECTBEHHO MpHU XUMHUKO-aHAJIUTHUYECKUX paborax (tutpoBanue). OHuU
MOTYT UMETh PA3IUYHYI0 KOHCTPYKIIMIO U UMETh Pa3HbI 00BEM.

IlnacTmMaccoBasi mocyaa

B naGopaTopHOil NpakTUKE MCHOJB3YIOT IOCYy, HW3TOTOBICHHYIO U3
MOJIMMEPHBIX MaTepUaIoOB (MIOMMATHIICH, TIOJUTIPONHIIeH, ¢hroporacT u ap.) [pu
BBICOKOM XMMHMYECKOW YCTOMYMBOCTH Takas Tmocyla o0Jajaer HHU3KON
TEPMOCTOMKOCTBIO, M TIOITOMY €€ OOBIYHO HUCTIOJIB3YIOT B pab0TaxX, HE TPEOYIOIINX
HarpeBaHus. V3 MONMATHIEHA W3TOTOBIISIIOT BOPOHKH IS MKUJAKUX U CHITYyYHX
BEIIECTB, IPOMBIBAJIKU, KaIllEeIbHUIIbI, (DIAKOHBI U OAHKU ISl TPAHCTIOPTUPOBKU U
XpaHEHUs XUMUYECKUX PEaKTUBOB, MPOOUPKHU MJi1 NEHTPUDYTUPOBAHUS, TMUTIET-
J103aTOPbl U HAKOHEYHUKHU K HUM U JIp.

MeTtajuinyeckoe 000pya0BaHue

B xumuyeckux mabopatopusix IIUPOKO MPUMEHSIOT Pa3HOOOpa3Hoe
MeTaJuIn4ecKoe 000pyI0BaHKe, TPEUMYIIECTBEHHO CTAIBHOE.

[ratuBsl (puc. 26) ¢ HabopoM My(T, JamoK W KOJEI[ HCIONB3YIOT IS
3aKperUieHusT Ha HHUX BO BpeMs paldOThl Pa3IMUHBIX TPUOOPOB, CTEKIISTHHOMN
nocyabl  (XOJIOAUIBHUKOB, KOJO, JEIUTENbHBIX BOPOHOK U 1ip.). Kombia,
3aKpeIJIEHHbIE Ha IITAaTHUBE, MCIHOJIB3YIOT TAKXKE IMPU HAarpeBaHUM XUMHUYECKOU
MOCyAbl HAa METAJUIMYECKUX acOECTUPOBAHHBIX ceTKax (puc. 27) ra3oBbIMU
rOpEIKaMHU.

Tpenoru (puc. 28) NpUMEHSIOT B KaueCTBE IOJCTABOK JUISl Pa3IMYHBIX
npubopoB, ko0 u np. OHU O0COOEHHO yAOOHBI MPU HATPEBAHUM KPYIHBIX IO
pa3Mepy KoJIO U TPOMO3AKUX MPUOOPOB.

Hepxatenu s npobupok (puc. 29) — MNpUCIOCOONCHUS, KOTOPbIC
UCIIOJIB3YIOTCS MIPH HEMIPOJAOKUTEIILHOM HarpeBaHUM POOHPOK.

[Munuersr (puc. 30) — mnpucnocoOneHus JUisi 3axBaTbIBaHUS MEJKHX
NpEeAMETOB, a TaKXe BEIIECTB, KOTOphbIE HENb3sl OpaTh pyKamu, Halpumep,
METAJUIMYECKUN HATPUM.

Turensuble munuel (puc. 30) NpUMEHSIOT IS 3aXBaThIBAHUSI TOPAYUX
TUTJICH TPU U3BJICUEHUU WX U3 My(QETbHOU MeUH, CHATUS PACKAJICHHBIX TUTIICH C
(bapdopoBbIX TPEYTOIBLHUKOB U MPHU BCEX padOTax, KOTr/a MPUXOIUTCA UMETh JIEJIO
C pacKaJICHHBIMH MPEIMETaMHU.



3axxkumbl (puc. 31) — npucnocoOiieHus, UCHOJb3yeMble IS 3a)KUMaHUS
pEe3UHOBBIX TPYOOK. OOBIYHO MPUMEHSIIOT TIPYKUHHBIE 38KUMBI (3aKUMBI Mopa) n
BUHTOBBIE (3axkuMbl ['odmana). IlocnenHue MO3BOISIOT JIETKO PETrYyJIUPOBATH
CKOPOCTb BBITEKAHHMS KUJIKOCTU WJIM MHTCHCUBHOCTH TIPOXO0XKICHUS Ta30B.
JlaGopaTopHble HAarpeBaTeJbHbIE IPUOOPHI

B naGoparopuu NpUMEHSIIOT pa3IudHble HarpeBaTeIbHbIE IPUOOPHI: Ta30BbIC
TOPEJIKH, DJIEKTPUUYECKUE TUTUTKH, 0aHU, CYIIWIbHbIE MIKadbl, My]elbHbIC IeUnd U
T. 1.

["azoBeie ropenku. Hanbosiee yacTo mpuUMEHSIOT ra3oBble ropenku byH3eHan
Texmo (puc.32). B Tra3oBeIX Tropenkax MOpPeIyCMOTPEHO PEryJIHUpOBaHUE
MOCTYIUICHUSI BO3JlyXa C TOMOINBIO BpalieHus aucka (ropenka Tekiwo) Wiu
MOBOPOTOM XOMYTHKa (ropeinika byH3eHa).

bann (puc.33). [lns mnpoAODKUTENBHOTO HAarpeBaHus B Ipeleax
temnepatypsl 100 - 300 °C npumenstor GaHu: BoAsgHyo, mecuanyto u ap. OHu
MPEACTABIIAIOT COOOM, KaK MPaBWIIO, METAJUTMUYECKUE YalllM, 3all0JTHEHHbIC BOJION
(BomstHast 0OaHs) WM CYXUM, YHUCTBIM IECKOM, TPOKAJICHHBIM IS YIAJICHHS W3
HEro OpraHnYecKux npumeceil (mecuanas 0aHs).

DNeKTpuyecKue IIUTKA. B Tex ciydasx, korma TpeOyercs HarpeBaHHe, a
M0JIb30BAThLCS TOPEIKAMU HEIb3sl (HapuMep, IIPU MEPEroHKe BOCIIIAMEHSIOIIIUXCS
JIETKOJIETYYHX KUJAKOCTEH ) MPUMEHSIOT SJIEKTPUUECKUE TITUTKH.

Jlns HarpeBaHus  KPYIJIONOHHOW  CTEKJISIHHOM MOCYIbl  IPUMEHSIOT
KoJiooHarpeBaTeu (puc.34).

[Meun. Jlna monydenms Ttemmepatypsl 600 - 1400°C npumensiorcs
anexkTpuueckue  mydensHeie  meun  (puc.35). C  momomipl0o  0co00ro
PEryJIMPOBOYHOTO YCTPOMCTBA ME€Yb MOMKET HAarpeBaTthbCsl 1O ONPEAEICHHOM,
3apaHee 3aJaHHOW TeMIIEPaTypBI.

Cymmibable  mkadgsl  (puc.36) UMEIOT  BJIEKTPUYECKUNA  000TpeB U
TEPMOPETYJIATOP, TMO3BOJISIIONIUIN MOACPKUBATh TTOCTOSHHYIO TemriepaTtypy. s
HaOMIOICHUST 3a Temmeparypoil mkad cHabxkeH TepMoMmeTpoMm. BricymmBaemoe
BEILECTBO MOMENIAETCS B CYLIMWIbHBIA MIKad, OTPEryJIMpPOBaHHBIM Ha TpeOyemMyro
TEMIEpaTypy, W BBIAEP)KMBAaEGTCS B HEM TpU 3aJaHHON TeMmIeparype
OTPEIECTICHHOE BpEMH.



Oapdoposan nocyia

Puc. 18.
Puc.14 Puc.15. Prc.16. Puc.17.

CTaxaHpl PBHINAPHTENbLHBIE YAWKH  Turens TpeyrosnbHHK

MEEREY, 7 el

Puc.19.
Jloxxka-narens

Puc.20.

MepHas nocyaa

Puc. 21. Puc.22. Puc. 23,
Meptbie ko0bi MepHblii LHIHHAD Menzypku
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Puc. 27. Acbectosas ceTka
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Puc. 28. Tpenora ‘ Puc. 31

3axumet Mopa 1 Fopmana

Puc. 26. ITItatup ¢ naGopom MydT, 1anox u konen

JlaGopaTophnbie HarpeBaTeLHbIE MPHOOPLE .

- Pue. 32.
[azoerie ropenxn Texmo u Bynsena Puc. 33. Baun Bonasbe H NecCHaHAN

Puc. 34.

Puc. 36. Cyununbuniit mxad
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JlaGoparopHasi pabGora Ne 12.
OnpenesieHue :KeCTKOCTH BOJAbI U CIIOCOOBI €€ YCTPAHEHU S

Lens: uccnenoBaTh XUMUYECKUN COCTAB MPOO BOJIBI
PeaktuBbl u obopynoBaHue: OropeTka Ha 25MJ, IITATUB ISl  OIOPETOK,
KoHnuyeckne Koyobl Ha 100 mur, mumetka ©Ha 50 mui, nmunetka Ha 10 mut, mpoOBI
Bobl, TpuiioH b 0,05H, pacTBOp MeTHnopanxa, XpOMOIr€H Y€pHBINA, AMMOHUWHBIN
oydep, pactBop constHOM KucinoTel 0,1H
XoJ paboTHI:

OmnpiT 1. Onpenesnenue o0mel KECTKOCTH BOJAbI KOMIIJIEKCOHOMETPHYECKUM
MeTO0/10M
1. B Tpu xoHuveckue KoyiObl 0TOOpaTh mumetko mo 50 Mi ucciaeayeMon BOJIbI
(aTMKBOTHBINA 00BEM Va).
2. IlpubaButh B Kaxkayto Kooy nmo 10 My amMoHuitHOTO OydepHOTO pacTBOpa U —
Ha KOHYMKE IITATEeNs — [0 HECKOJIbKY KPUCTALIMKOB XpOMOTreHa YEPHOTO; CMECh B
KOJ0ax TmepeMemaTh BpallaTelbHBIMU  JIBIDKCHHSIMH. PacTBOp  mOJDKEH
MpUOOPECTH IIBET KPACHOTO BHHA.
3. 3anonHuth Oropetky TUTpantoM — 0,05 H. pactBopom TpuioHa b — u
MOCJIEA0BATEILHO OTTUTPOBATh KXyl Mpol0y B KOJOE 0 Mepexojia BHUHHO-
KpPaCHOM OKpaCKU B CHHIOIO.
4. O0bEM TUTpaHTa KXl pa3 Imepes; TUTPOBAHUEM JIOBOJWUTH 1O HYJIEBOUN
OTMETKH, a MOCJIe — YYUThIBATh pacxoj Tutpanta j0 0,1 ma (V1, V2, V3).
5. 3aHecTd pe3ysIbTaThl TUTPOBAHUS B TAOJIUILY, TAKUM K€ 00pa3oM TUTPYIOT eIle
JIBE MPOOBI BOJIBI.

Beruucnure cpegnee 3naueHue oobéma tuTpanTa (VT), U3pacxog0BaHHOTO
Ha TUTPOBAHKUE AIMKBOTHOI'O 00BhEMA BO/IbI;

Brruucnure o011yr0 KECTKOCTH BOJIBI, UCXOJISI U3 3aKOHA HKBUBAJIICHTOB U
IpUHUMAs, 9TO KECTKOCTH MpeACTaBIISACT coboit HOPMAaJIbHYIO
xoHuenTpanuo Ca** u Mg?* B Boze:

XK=NTVTVa /1000

1000 — MHOXUTENb I TIepeBOAa SIUHUIl HOPMAJTBLHOCTH PACTBOPA MOJIb-
9K6/1 B €IUHUIIBI KECTKOCTU MMOJIb-9K6/]I

OmnbIT 2. Onpenesienne KApOOHATHOI KECTKOCTH BO/IbI KHCJIOTHO-OCHOBHBIM
TUTPOBAHHEM

1. B Tpu koHMYecKuX K0JIObI 0TOOpaTh 1o 50 MJT HcclieyeMOM BOIBI.

2. TlpubGaBuTh B Kaxayro Mo 2-3 Karuii pacTBOpa METHIIOpPAHX,a U COACPKUMOE
IepeMeNIaTh BpallaTeIbHbIMU JBUKECHHUSIMU.

3. OTTUTpOBaTh KAKIYIO AJIMKBOTY TUTpoBaHHbBIM 0,1 H pacTBOpoM CONSTHON
KHUCJIOTHI J0 MEPEX0/A JKEJITOM OKPACKU MHAMKATOPA B OPAHKEBYIO.

4. Pe3ynbTaThl BHECTU B TAOIUILY TPOOBI BOJIBI.



Boruucnure cpegnee 3HaueHue oobeéMa tutpanTa (Vr), u3pacxogoBaHHOTO
Ha TUTPOBAHHUE ATMKBOTHOT'O 00BbEMA BO/IbI;
Brraucnure kapOoHATHYTO )KECTKOCTH BOJIBI IO (hopmyie:

=NTVTVa /1000

1000 — MHOXKUTEND I TIEPEeBO/Ia €AUHUI] HOPMAIBHOCTH PAaCTBOPA MOJIb-
OKB/JI B €IUHUIIBI )KECTKOCTH MMOJIb-3KB/JI

O06paboTKa pe3yIbTaToB:
1.ITpoananu3upoBaTh MOJTyYEHHBIE PE3YIbTaThI
2.ChopMynupoBaTh BHIBOJIBI O KECTKOCTH aHAIM3UPYEMBIX 00pa3IlOB.
3. ChopMynrpoBaTh BHIBOJIBI, ISl KAKUX €€ MOYKHO MPUMEHSTh UCCIIEyeMbIe
o0Opasiiel?
KoHTpobHbIE BONPOCHI
1. ChopmynupyiiTe onpeaeaeHue KeCTKOCTb BOBI.
2. Kakas Boja cUATaeTCs JKECTKOM?
3. O0BsicHUTE, KAKMM METOJIOM BbI OIPEAEIISIIN KECTKOCTh BOJIBI.
4. Ha uyéM OCHOBaHA KOMILUIEKCOHOMETPHS KaK METOJl THUTPUMETPUUYECKOTO
aHanuza?
5. 3a cuér d4Yero MeEHSETCAd OKpacka pEakUHOHHOM CMECH  IpHU
KOMILJIEKCOHOMETPUUYECKOM TUTPOBAHUH (C KPACHOM HA CUHIOK0)?

JlabopaTopHasi padora Ne 13.
OO0HapyxeHHe HUTPATOB B MPOXYKTAX NUTAHUS

[lens: mpoBeCTH aHANN3 COAEPKAHUSI HUTPATOB B 00pasiax mpoayKIuu

PeaxtuBbl u o6opynoBanne: HMonomep pX -500.1MU ¢ noHOCENEKTUBHBIM
HUTPATHBIM  3JIeKTpooM  «Omut — 021» W >BIeKTpogoM  CpaBHEHUSs
XJIOpcepeOpsiHbIM, BEChl JIa0OpATOpPHBIE 2-0T0 KJacca TOYHOCTH, HOXKHMIIBI WM
TépKa, MIIUHIAP 00BEMOM S50 cm®, XHMMHYECKHEe CTaKaHbl, KBACI[bl AJTFOMOKAJIHEBbIC
KA1(SO4)2-12H20 u.n.a.: 10,00 2 KBacIioB pacTBOPSIOT B MEPHOU KOJIOE 00BEMOM
1 om®

Xon paboThI:

IHoaroroBka npod k aHaJIU3y

[IpoOy MCHBITYeMOTO PacTUTEIHFHOTO MaTepuaja U3MENIbUal0T HOKHUIIAMHU
10 pa3mepa yactull He Oosiee 1 cm. [1monabl 1 KOpHEIIOABl OTMBIBAIOT OT 3€MJIH,
oOcymmBaroT (GUIBTPOBAIBLHON OyMarol ©W HU3MEIbYaloT Ha TEpKe, STObI
pa3naBiMBaroOT B cTynke. [loydeHHy0 Maccy THIaTeIbHO EPEMEIINBALOT.

Xox onpeaesneHust

1. B3BemmBator 10,0 2 U3MeNpUYEHHON PACTUTEIBHOW MacChl, IOMENIAIOT B
CTaKkaH FOMOT€HU3aTopa.

2. TpumuBaror 50 cm® pacTBOpa  aNIOMOKaJMEBBIX KBACILOB MU
TOMOTEHU3MPYIOT B TedeHue 1 MuHyTHI pu yactore BparieHus 6000 yun™ (nm
B30anThIBaOT 30 MUH).



3. B momy4yeHHOW TakuMm 00pa3oM CYCIIEH3WMH H3MEPSIOT KOHIICHTPAIUIO
HUTpaT-uoHa. VI3MepeHus] TOBTOPSIOT TpU paza U OepyT cpeaHeapudmeTrnaeckoe
3HAYEHHE TPEX U3MEPEHHUI.

4. TIlepen u3MEpEHHEM HOHOCEJIECKTUBHBIA  3JEKTPOJ  TIIATEIbHO
ONOJIACKUBAKOT  JAUCTWUIAPOBAHHOM  BOJOM M BBIACPKUBAIOT €r0 B
IUCTWIIHpoBaHHOM  Boae 10  wmwumHyT. Jlamee  2JIeKTpoJ  MPOMOKAIOT
GbuIBTPOBAILHONH OymMarod W TOTPYKAIOT B JKCTPAKT MCIBITYEMOW MPOOHI.
[Toxazanusi mpubopa CUMTHIBAIOT HE paHee, YeM depe3 | MUHYTY IMOcCie
IpeKpamieHus: 3aMeTHoro aperda nokaszanuii npudopa. Ilpu nepexone oT omgHOU
npoObl K JPYrol 5JIEKTpOAbl OINOJIACKMBAIOT JUCTUIUIMPOBAHHOM BOJOU H
MPOMOKAIOT (UIBTPOBAILHOM OyMmaroil. TemriepaTypa aHaIM3UPYEMbIX MPOO U
PacTBOPOB JIOJKHA OBITH OJMHAKOBA.

N3mepenre MoBTOPSAIOT TP pa3a u OepyT cpeaHeapuPpmMeTHIeckoe 3HaUeHHe
TPEX U3MEPECHUMU.

pNO3 =

CozepKaHue HUTPATOB PACCYUTHIBAIOT CIIELYIOIIAM 0OPa3OM.
1. ITycts pNOs = 2, cienoBarensHo, [NOs] = 102uoav/on’.
2. Tak kak 066EM po6s1 V = 50 ey = 0,05 0a°, To KoIMYecTBO BelecTBa
auTpar-uoHa oyzer pasao v(NO3) = [NOs]-V = 102.0,05 = 5-10*mo1s
3. Macca HUTpaT-uoHOB paBHa M = v-M =5.10% 62 = 3,1-102% = 31 me
M(NO3") = 62 2/monn
4, [Tomyyennass macca  HUTpaT-uoOHOB  conepxurcs B 10,0 T
aHAIM3UpyeMOro obpasi@a, A IepecyeTa Ha OJUH KHIOIPAMM COCTaBHM
IPOMOPLUIO:

31 meNO3 conepxurcs B 10,0 2 ananu3upyemoro obpasia
X meNO3z™ conepxutcs B 1000 2 ananuzupyemoro oopasia
MaccoByto J0JIF0 HUTPATOB MOXKHO Takke Haith mo BenuuuHe PNO3 c
MOMOIIIBIO TAHHBIX, PUBEJICHHBIX B HIDKE MIPEICTABICHHON Tabuiie 2.
CpaBHUTH TMONMYYEHHBIE PE3YJbTAThl C JOMYCTUMBIM YpPOBHEM HUTPATOB B
OBOIIHOM mponykuuu (Ttabnuma 1) W cAenarb BBIBOA O TPUTOJHOCTH
aHATM3UPYEMBIX OBOIICH K yHOTPEOICHHUIO YETTOBEKOM.

Taonuuya 1
Jlonycmumblii yposeHs cO0epHcaAHUs HUMpPAm-uoHo8
6 niodoosownou npooyxuyuu (CanlluH 2.3.2.1078-01)
[1mogooBoOIIHAS POy KIS Conepxanue NO3z
B M2/k2, HE 0oee
Kaprodens 250
Kamycra 6enokoyannasi paHHsis 900
Kamycra 6enokoyanHast no3aHsis 500
MopKoBb paHHsIs 400
MOpPKOBb HO3THSIS 250
ToMmartsr 150
300 (3amuIIEHHBIN TPYHT)




Oryp1bl 150
400 (3amuIEHHBIN TPYHT)
CaekJa cTojoBast 1400
Jlyk penyartsrii 80
Jlyk-tiepo 600
800 (3antuIéHHbINA IPYHT)
JlucroBble OBOIIM (CayIaThl, IIIITUHAT, I[ABEIIb, 2000
MeTPYIIKa, CeTbACPEH, YKPOII, KWH3a U T.1I.)
[Tepen cnagkuit 200
400 (3amuIEHHBIN TPYHT)
Kabauku 400
ApOy3bl 60
Jp1au 90
Tabauua 2

Ilepecuem pNQOs ¢ maccosyio 00110 HUMPaAmMos

Cotsie momm pNO3

pNO;z | 0,00 | 0,01 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09

MaccoBas 1011 HUTpaTa, me/Ke

1,5 | 7762 | 7586 | 7414 | 7244 | 7079 | 6918
1,6 |6166 | 6026 | 5888 | 5754 | 5623 | 5495
1,7 | 4898 | 4786 | 4677 | 4551 | 4467 | 4365
1,8 3890 | 3802 | 3715 | 3631 | 3548 | 3467
1,9 3090 | 3020 | 2951 | 2884 | 2818 | 2754
2,0 | 2480 | 2399 | 2344 | 2291 | 2239 | 2188
2,1 |1950 | 1905 | 1862 |1820 |1/78 | 1738
2,2 | 1549 | 1514 | 1479 | 1445 | 1413 | 1380
2,3 | 1230 [ 1202 | 1175 | 1148 | 1122 | 1096
24 977 |955 (933 |912 891 871
25 |7/6 |759 714 |724 |708 |692
2,6 |617 |603 |[589 |575 |562 |550
2,7 |490 |[479 |468 |457 447 437
2,8 |389 [380 |372 |363 |35 |347
29 |309 (302 (295 |288 |282 |27/5
30 |246 |240 |234 |229 |224 |219
31 |19 |191 |186 |182 |178 |174
32 |155 |151 |148 |145 |141 138
33 |123 |120 |118 |115 |112 |110
34 |97,7 [955 (933 |912 |90,1 871
35 |776 |759 |(7415|724 |70,8 |69,2
36 |61,7 [60,3 |58,9 |575 |56,2 |549
3,7 490 [479 |46,8 |457 |55,/ |436

6761 | 6607 | 6457 | 6310
5370 | 5248 | 5129 | 5012
4266 | 4169 | 4074 | 3981
3388 | 3311 | 3236 | 3162
2692 | 2630 | 2570 | 2512
2138 | 2089 | 2042 | 1995
1698 | 1660 | 1622 | 1585
1349 | 1318 | 1288 | 1259
1072 | 1047 | 1023 | 1000
851 832 |813 |79
676 |661 |647 |631
537 | 525 |513 |501
427 | 417 | 407 |398
339 |331 [324 |316
269 | 263 |257 |251
214 | 209 |204 |100
170 166 |162 |159
135 132 |129 |126
107 105 |102 |100
851 832 |813 |794
676 661 |64,6 |631
53,7 |52,5 51,3 |50,1
42,7 41,7 40,7 39,8




38 389 [380 |371 |363 |355 34,7 |339 [331 |324 |316
39 [309 [30,2 |[295 288 28,2 (275 |269 |263 |257 |251
40 245 240 (234 (229 |224 (219 |214 |209 |204 |199

JlabopaTopHasi padora Ne 14.
Omnpenenenue pH BoaHOM BBITSKKH MOYBBI, €€ KHCJIOTHOCTH U IIEJTOYHOCTH

[{enb: onpeneneHne KUCJIOTHOCTH MOYBBI.

PeaxkTuBbl u o6opynoBanue: pH-TecTtep, MarHuTHasi Mellanka, KOHUYECKast
koJs6a Ha 100 M, munuaAp Ha 200M1.

Xox paboThl:

[IpoObl MOYBBI JOBOAST A0 BO3AYIIHO-CYXOTO COCTOSIHUS, W3MEIhYaloT,
MPOMYCKAIOT YEPE3 CUTO C OTBEPCTUSIMU AUAMETPOM 1-2 MM U XpaHAT B KOpoOKax
i nakerax. [IpoOy Ha aHanmu3 W3 KOpPOOKM OTOMpAIOT  IIMATEJEM,
MpeBAPUTEIBLHO MepEMEIIaB MOYBY Ha BCIO IIyOMHY KOopoOku. M3 makeToB uiu
KOpPOOOK MOYBY BBICHITIAIOT HA POBHYIO MOBEPXHOCTh, THIATEIBLHO MEPEMEITUBAIOT
U pacmpenessioT cioeM TonmuHon He 6onee 1 cM. [IpoOy Ha aHanu3 oOTOMPAIOT
HE MEHEE YeM U3 MATH MeCT. OMBIT TPOBOJAST B TPEX MPOBOPHOCTSIX.

B3eecuth 20 r nmouBsl ¢ TOYHOCTHIO 0,1 T U MEpEeHECTH KOJIMYECTBEHHO B
KOHUYECKYI0 K0J0y. Otmeputh muinuHapoM 100 M TuCTHILUTMPOBAHHOM BOJBI U
nepequth B kosi0y. [louBy mepememiath B TeUYeHHE 3 MUHYT Ha MAarHUTHOMN
MeIlaJKe.

Otmeputh 20 M1 BBITSKKM C TOMOIIBIO IUJIMHIPA U MEPEHECTH B CTaKaH
BMecTuMOocCThi0 SOMi. U3meputs pH pactBopa ¢ nomonisto pH-Tecrepa.

[Tokazanuss mpuboOpa  CUMUTHIBAIOT  TMOCIE  MpeKpameHus  apeiida
HU3MEPUTEIHLHOTO MPUOopa.

3anucath MokazaHusi Ipuoopa U ONpeACIUTh CpeHEee 3HAaUCHHE.

Ha ocHOBaHuM AaHHBIX, C/I€TaTh BHIBOJI O KUCJIOTHOCTHU MTOYBHI.

Peaknusi mouBeHHOI PHH20 pHkcl
cpenbl

OueHb CHJIILHOKHCTIAS <3,0 <40
CHIBbHOKHCIAS 3,0-4,0 41-45
CpenHekucas 4,0-5,0 4,6-5,0
Crnaboxkuciast 5,0-7,0 5,1-6,0
HelitpanbHas 7,0 >6,0
Cnaboreaounas 7,0-8,0 -
CpenneniesnoyHas 8,0-9,0 -
CHbHOIIET0YHAS 9,0-11,0 |-
O4eHb CHILHOIIETIOYHAS >11,0 -




JlabopaTopHnasi padora Ne 15
HccienoBanue npeaioxKeHHOr0 00beKTa HA KHCJIOTHOCTb, IEJI0YHOCTD,
XUMHUYECKHI COCTaB (3arpsi3HUTEIN, MAKPO- U MUKPO3JI€eMEHThI).

[leap: mO3HAKOMHUTHLCS CO CBOMCTBAMU OCIIKOB.
I[eéemmnvie peakyuu na denxu

[IpucyrctBue 6elKOB B OMOJIOTMYECKHX OOBEKTaX HIJIM PACTBOPAX MOMKHO
OTIPEJICIUTh C TOMOUIBIO I[BETHBIX PEAKIUN, MPOTEKaHUE KOTOPHIX OOYCIOBIECHO
HaJIM4KUeM B Oelke crieluPUUecKuX rpyI U MENTUIHBIX CBI3EH.

PeaxTuBbl 1 000pyi0BaHKE: BOJIHBIN pacTBOP AMYHOTO Oelka (OeI0K OHOTO
KypUHOTO SIHlla OTHENSIIOT OT KENTKa, pacTBOpsAOT B 15-20-kpaTHoM o00beme
JUCTWUIMPOBAHHON BOJIBI, 3aTEM PacTBOP (PUIBTPYIOT Yepe3 Mapiito, CIOKEHHYIO
B 3—4 cnod, u XpaHar B xonoawibHuke; 10 %-it pacTBop ruapokcuna Hatpus; 30
%-i1 pactBop rHapokcuaa Hatpus; 1 %-Hblii pactBop cyinbdara memm; 1 %-i
pacTBOp aleraTa CBMHIIA; KOHIEHTPUPOBaHHAs a30THas kuciota; 0,5 %-i pactBop
HUHTUIPYHA, TPOOUPKH, BOAsTHAS OaHs WK CIIUPTOBKA.

OmnsiT 1. buyperoBas peakuus.

B menounoii cpene Oenku, a TakKe MPOAYKTHI UX TUIPOIU3a — MENTU/IbI TaI0T
¢dbuoneToBOE MM KpacHO-(PHOJIETOBOE OKpalllMBaHUE C COJIsIMU Meau. Peakius
00s13aHa HAJIMYUIO NENTHUIHBIX CBA3EH B OesKax.

MHTEHCUBHOCTD OKPACKH 3aBUCUT OT JUIMHBI ITOJIMIIEITH/IA.

1. B npobupky Haneiite 5 kameiab pacTBopa simuHoro Oenka,  3arem 10
kanenb 10 %-ro pacTBopa 1menoyu.

2. lo6aBpTe 1-2 kKammum pacTBOpa cyibdaTa MeIu, CMECh IepeMeliaiTe.
[TosiBsieTcs KpacHO-(hHOIETOBOE OKpAIlIMBAHUE.

OmnpiT 2. KcanTONpOTEHHOBAS peaKkuus.

Peaknusi xapakTepHa [ HEKOTOPBIX apOMAaTUYECKUX aMHUHOKHUCIIOT
(penunananuHa, TUPO3MHA, TpunTOopaHa), a TaKkKe [ MNEeNTHAOB, HUX
conepxxamux. IIpu nelcTBUM a30THOW KHUCJIOTHI OOpa3yeTcsi HUTPOCOEIMHEHHE
XKenToro 1Bera. /lagee HUTPONPOU3BOJHBIE MOTYT PEarupoBaTh CO IIEJIOYBIO C
o0pa30BaHUEM HATPUEBOM COJIM, UMEIOILEN KENTO-OPAHKEBOE OKpAIIMBaHUE.
Jlannyro pabomy HeoOX00UMO BbINOJIHAMbL 6 BbIMANCHOM WKaQdy, cobm0oas
0c00y10 0cmopoHcHOCMb !

1. B mpoOupky Haneite 5 kanenb pactBopa suunoro 6emnka u OCTOPOXHO
1o cTeHke nmpubaBbTe 3—4 Karuiv KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI.

2. Cmech OCTOpPOKHO HarpeiTe. Brimamaer ocamok, KOTOPBIM OKpaIlmBaeTcs B
JKEJITBIN LIBET.

3. IMocne oxnaxnenus B nmpoobupky OCTOPOXHO no crenke mpuneiite 10
kanenb 30 %-ro pactBopa NaOH, xenrtag oOKpacka MEpEeXOAUT B
OpaHXKEBYIO.

OmnbiT 3. Peakuus Ha cepy-coaep:Kalue aMMHOKUCIAOTHI (peakuus Douis).

B ocratkax cepy-coaepKalumx aMUHOKHUCIIOT MCTEMHA U IUCTUHA cepa Mpu

HIEJIOYHOM  THAPOJIM3E  OTuleruisercs, o60pasysa cyinbpuabl. Cynbuisl,



B3aMMOJICMCTBYsl C alleTaToM CBUHIA, OOpa3ylT OCaJOK CyJb(uaa CBHUHLA
YEPHOI'0 UM OYpO-4EpPHOTO LIBETA.
1. B npobupke cMmemaite 5 Kamenap pacTBopa sMyHOro oenka, 5 kanenb 30 %-
r0 pacTBOpA LIEJIOYM U 2 KallJId pacTBOpa aleraTa CBUHLA.
2. CMech OCTOPOXKHO HAarpeTe Ha CIIMPTOBKE 10 KUIEHUs U kumarture. Yepes
HEKOTOPOE BpeMsI MOSABIISIETCS OypOBAaTO-UEPHOE WIIM YEPHOE OKpAIlIMBAHHUE.
OnbiT 4. HUHrnapuHoBasi peakiusi.

Peakuus xapakrtepHa [Uisi aMUHOTPYNI B O-IOJIO)KEHUHM M OOYyCIIOBJIEHA
HAJIMYUEM O-aMUHOKHCIIOT B MoJieKyJie Oenka. [Ipu HarpeBaHum Oeika ¢ BOJHBIM
pacTBOPOM HUHTHUJIPUHA aMHUHOKHMCIOTHI OKUCIISIIOTCS U pacnajaroTcsi, oOpasys
JBYOKHCH YIJIEpPOAA, aMMHAK U COOTBETCTBYIOIIMI allbJIeruj. BoccTaHOBICHHBIN
HUHTUIPUH KOHJEHCHUPYETCS C AaMMHMAakOM M OKHCJIEHHOM  MOJEKYJIOU
HUHTUJpPUHA, 00pa3ysl coeMHEHNE (PUOJIETOBO-CUHETO 1IBETA.

B npobupky BHOCAT 5 kamnenb 1 %-To pacTBopa sMyHOro Oeika, 100aBIsOT
no 3 xarum 0,5 %-T0 pacTBOpa HUHTHIPYHA U HArpeBalOT 10 KureHus. Yepes 2—
3 MUHYTBl TMOSABISETCS PO30BOE, KpacHOe, a 3aTeM CHUHe-(hHUOJIETOBOE
OKpallliBaHHE.
VYpaBHeHUs peakiuii B 3Toil paboTe 04eHb CI0KHbIe. X MOKHO HE PUBOAUTD.
KouTposibHbIE BOPOCHI:

1. buonoruyeckue GyHKIIMU OCIKOB.

2. ®opma u cTpykTypa Oenka. [loHsTHE O AeHaTypaluu U peHaTypaluu oenka.

3. ®u3nyeckue M XUMHUYECKHE CBOMCTBA O€NKOB. XMMHUYECKass CYIIHOCTb

LBETHBIX peaklnil Ha OeIoK

4.3. Marepuajbl OlIeHOYHBIX CPEACTB JIs Py0esKHOT0 KOHTPOJIA

HasBaHue Tembl XUMHYECKHE pEAKLIUN
Pesynbprat oOyueHus CocTaBisATh ypaBHEHUS U CXEMbl XMMHUYECKUX
peaKumi
OO011ue KOMIETEHLUU OKl1
Bapuanr 1

1.Vkaxure hopmyiibl 1ByX aM(DOTEPHBIX TUIPOKCHUIOB:
Fe(OH)2

CaCl2

Zn(OH)2

NaOH

Al(OH)3

2.Ykaxurte (popMyJibl IBYX KUCITOTHBIX OKCHJIOB:
N20

S03

Zn0O

P205

MgO




3.YKaXuTe IBE reTepOTreHHBIC PEAKIUH:

6Li + N2— 2Li3N

NaOH + HCI — NaCl + H20

N2 + O2 — 2NO

3Fe + 202 — Fe304

Zn+ S — 7ZnS

4. YKaxXuTe IBE PEaKINH, KOTOPBIC SIBIISFOTCS OKUCITUTEIIHHO-
BOCCTaHOBUTEIJIbHBIE:

BaO + CO2 — BaCO3

KOH + HBr — KBr + H20

CaO + H20 — Ca(OH)2

2H202 — 2H20 + 02

2Al + 312 — 2AI113

5.YkaxuTe Ha3BaHUS JIBYX CHIIBHBIX 3JIEKTPOJIUTOB:
OpoMu HaTpuUs

IJIAaBUKOBAs KUCJIOTA

A30THUCTas KACIIOTa

TUAPOKCH]T ITMHKA

cynbGar Maruus

6.Ykaxxkute popMyIIbI IBYX DIIEKTPOTUTOB:

S0O2

Cu(OH)2

Li2SO4

C6H1206

NaH

7. YKaxure, Ipu AUCCONMANUU | MOJIb, KAKMX JBYX JIEKTPOJIUTOB
oOpasyeTcst OIMHAKOBOE KOJMYECTBO KATHOHOB M AHMOHOB:
K3PO4

Ba(OH)2

LiBr

KNO3

Fe2(S04)3

8.C xakumu ABYMS M3 TIEPCUHCIICHHBIX BEIIECTB OyIeT B3aUMOICHCTBOBATh
Hutpat menu (11):

Fe203

HNO3

Ba(OH)2

HCI

K2S

9.C xakuMH IBYMsI U3 TICPEUNCIICHHBIX BEIIECTB OY/IET B3aMMO/ICHCTBOBATH
OKCH]T JINTHS.

CaO

H2S04

ZnBr2

KOH



H20

10.CxopocTs xumuueckoi peakiuu pasHa 0,05 mons/n*c. Onpenenure 3a
KaKoe BpeMsl MPOMU30IIIIa PEaKlvs, €CJIM KOHIICHTPAIUS pearupyomiero
BemiecTtBa A n3MeHmiIach Ha 0,6 MOJIb.

11.0OcymecTBuTE NpeBpalieHUsl, COCTABLTE MOJICKYJISIPHBIC YPABHEHUS, JJIsI
TPETHETO MPEBPAILEHUS COCTABbTE MOJTHOE U COKPAIICHHOE HOHHOE
ypaBHEHUE:

BaO — Ba(OH)2 — BaCl2 — BaSO4

12 IlpuBeaute npuMepbl MOJCKYJISIPHBIX U MOJHBIX HOHHBIX YPABHEHUH,
COOTBETCTBYIOIIME JAHHBIM COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM:

Ag+ + Cl- - AgCl |

2H+ + CO32- —- H20 + CO2 1

Bapuant 2

1.Vkaxure GpopmyJibl IBYX THIPOKCUIOB:

HNO3

Li3PO4

Fe203

Be(OH)2

K20

2.Yxaxute GopMyJIbl IBYX OCHOBHBIX OKCHJIOB:

CO2

NO

MgO

Al203

Na20

3.YKaxxuTe U3 MepeyrcIeHHBIX YPaBHEHUH 1B PEAKIINH 3aMEIICHU:
2Na + 2H20 — 2NaOH + H2

H2S04 + MgO — MgS04 + H20

H2 + F2 — 2HF

Fe203 + 3H2 — 2Fe + 3H20

2HgO — 2Hg + 02

4.YKaxxuTe B peakluu, KOTOPbIE SIBISIFOTCS 9K30TEPMUYECKUMU:
Cu(OH)2 — CuO + H20

C+02—- CO2

2Mg + 02 — 2MgO

CaCO3 — CaO + CO2

MgSO3 — MgO + SO2

5. VKkaxxuTte U3 nepeyrcieHHbIX BEIIeCTBA (POPMYIIBI IBYX CIa0BIX
AIEKTPOIUTOB:

CepHasi KUCJIOTa

HUTpAT cepedpa

dbocdhopHas kuciaora

CEPOBOJOPOAHAS KUCIOTA



cynbpar sxenesa (I11)

6.YkaxxuTe U3 MePEUNCICHHBIX BEIIeCTBA (POPMYJIBI IBYX HEIIEKTPOJIUTOB:
FeCl2

P205

Al4C3

Ca(OH)2

MgCO3

7.YKaxuTe, IPU TUCCONMANNU | MOJIb, KAKHX ABYX JJIEKTPOJIUTOB
oOpa3syercst 2 MOJIb KATHOHOB:

ZnClI2

AgNO3

Cr2(S0O4)3

KCIO3

NazMnO4

8.C xakumu ABYMS M3 TIEPEUNCIICHHBIX BEIIECTB OyIeT B3aUMOICHCTBOBATh
cynbdar xenesa (II):

BaCl2

HNO3

P205

KOH

Zn0O

9.C xakuMH IByMsI U3 MIEPEUMCIICHHBIX BEIIECTB OY/IET B3aMO/IeHCTBOBATh
okcup yriepoaa (IV).

BaO

HCIO3

Na3PO4

AgCI

NaOH

10.Ckopocth xuMuueckoi peakiuu pasHa 0,3 moinbe/m*c. Onpenenure Kak
M3MEHWIIACh KOHIICHTPAIIUS pearupyroliero BemecTsa b, ecim peakmus
npou3onuia 3a § c.

11.0OcymecTBrUTE MPEBpAICHUS, COCTaBHTE MOJICKYIISIPHBIC YPABHEHHMS, JIJIS
TPETHETO MPEBPAIICHHSI COCTABHTE IMOJTHOE U COKPAIICHHOE HOHHOE
ypaBHCHUE:

H2S — SO2 — K2S03 — CaS03

12.TTpuBeauTe MpUMEPhl MOJICKYJISIPHBIX U TIOJTHBIX HOHHBIX YpaBHEHUH,
COOTBETCTBYIOIINE TAHHBIM COKpPAIIEHHBIM HOHHBIM YPaBHEHUSIM:

H+ + OH- — H20

Zn2+ + 20H- — Zn(OH)2 |

HazBanue teMnl

CtpoeHue 1 cBOMCTBA HEOPTAHMYECKUX BEILIECTB

Pesynbrat oOyueHus

HCCHGJIOB&TB CTPOCHHUC U CBOMCTBA HCOPraHN4YCCKUX
BCIICCTB

OO01e KOMIETEHIIN

OK1, OK2

Bapuant Ne 105




1. Vkaxwurte pan, cogepxalinuid TOJIbKO KUCIOTHBIE OKCUIBL:
A —Na20O, Ca0, PbO2, SiOy;
b — P203, Zn0O, BeO, Cr203;
B — SO3, P20s, N2O3, COg;
I' - K20, CuO, CO, FeO.
2. Kako#i psig conepxuT muinb aMmpOTEpHbIC THIPOKCHIBI:
A — Sn(OH),, Ba(OH),, Fe(OH)3, NaOH;
b — KOH, Ca(OH)2, Cu(OH)2, RbOH;
B — Mg(OH)2, Mn(OH)., LiOH, NH4OH,;
' — AI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)>.
3. Vkaxwure npaBuwibHoe HazBanue coin FEOH(NO3)2:
A — rugpokconutpart kenesa (11);
b — runpokconutpat xenesa (111);
B — nuruapoxconurpar xenesa (111);
I' — nuruapoxconutput xkemnesa (I11).
4. TlpuBenute npaBuiIbHOE Ha3BaHuE BemecTBa H2SO3:
A — cepHHCTasl KHCIIOTA,
b — cepHas kucinora;
B — cepoBoiopoiHast KMCIoOTA;
I' — okcun cepsr (1V).
5. Vkaxure MOJEKYJISIpHYIO popMmyiy ruapoopTodocdaTa MarHus:
A — MgHPOg3; b — Mg3(PO4)2; B — MgHPOg; ' — Mg(H2PO4)2.
6. Kaxkoii 00beM Ipu HOPMATBLHBIX YCIOBHSX (H.y.) 3aiimer 1 r kucimopoaa?
7. YxaxwuTe 3JICKTPOHHYIO U IpapuuecKyro (popMyiry aToMa CTPOHIIHSI.
8. Macca HaBeCKH HATpUs XJIOpUIA, HEOOX0AUMAst I TPUTrOTOBICHUS 350 Mt
3,5 %-noro pactBopa mioTHocThIO 1,058 /M1 paBHA?
9. MousipHasi KOHIICHTPAIUS pacTBOPA, CoAepKaIIero 23 T rInIepruHa
(CH20H), CHOHB 500 Mt BogHOTO pacTBOpa paBHa
10. 3akoHUYNTE ypaBHEHUS XUMUYECKUX PEAKIINH, 3aIMUIITUTE UX B MOJICKYJISIPHOM, TTOJIHOM U
COKpAIlIEHHOM MOHHOM BHUJIE€, HA30BUTE UCXO/HbIE BEIIECTBA U MPOJAYKTHI PEAKIUU:
NH4sOH + Pb(NO3)—
: + BaCl ... + KCI

Bapuant Ne 2

1. Kakoil psa coepKHT JIHIIb OCHOBHBIE OKCH/IBL:
A — Mnz07, CrO3, SO2, N2Os;
b — Naz20, CuO, CrO, FeO;
B — S0s3, P20s5, K20, Cu20:;
I' - Zn0O, SnO, SiO2, NO.
2. YKaxwuTe psl, CoepKaIIUi TOIBKO OJHOOCHOBHBIE KHCIIOTHI:
A — HF, HBr, HNO3, H3POg;
b — HI, HNO2, HCIO4, CH3COOH;
B — H2CO3, H3PO3, H2SO4, H2Cr207;
I' - HPO3, H2S, HCIO, H3SiOs.
3. VYkaxure npaBuibHoe HazBaHue con NaNOz:
A — HUTpaT HaTpus;
b — HuTpu Hatpus;
B — amup HaTpus;
I' — HuTpuT Hatpus.
4. TlpuBenute mpaBmibHOE Ha3BaHue BemecTBa NagHPO4:
A —ruagpoxcodocdar HaTpus;



8.

9.

b — runpodocdut Hatpus;

B — muruapooprodocdar Hatpus;

I' — ruppooprodocdar HaTpus.
VKakuTe MOJIEKYJISAPHYIO (GOPMYITy CEPOBOIOPOIHON KUCIOTHI:

A — H2S0s3; b - H2S; B —-H»S0Os; I —H25,0s.
Kaxoii 06beM 3arumaroT 3,01 - 10 Monekyn yriekicaoro raza npu H.y.?
ATOM Kakoro 3JIeMeHTa B HEBO30YKIEHHOM COCTOSIHUH HUMEET DIEKTPOHHYIO
xoHpurypammo 1522522p°3s23p83d1%4s24p3? Ipusenure rpaduyeckyro Gopmymy 3Toro
aroma.

Macca cepHO#l KMCIOTBI, HeoOxomumasi s npurotoBieHus 40 % BogHOrO pacTBopa
06bémMoM 300 M ¢ ioTHOCTHIO 1,3 T/em?, paBHa

Paccunrare maccy HaBecku, HeoOXoammyto mis mpurotoBienus 200 mu  pacTBopa
moueBrHBI CO(NH2)2 ¢ MmonsipHoit koHIeHTpanuei 0,5 Mob/11.

10. 3akoHunTE ypaBHEHUS] XMMUUYECKUX PEAKIHUI, 3alIMIINTE UX B MOJIEKYJISIPHOM, [IOJIHOM U
COKpAaIllCHHOM MOHHOM BU/I€, HA30BUTE UCXOIHBIE BEUICCTBA U IIPOLYKThI PEAKIIUU:

CuSOs + NaOH«

KsPOs + ... < AQsPOs +
HazBanue TeMbl CTpoeHue U CBOMCTBA OPTaHUYECKUX BEIIECTB
PesynbTaT 00yueHus HccnenoBath CTpo€HHE U CBOMCTBA OPraHUYECKUX
BEIIICCTB
OO0mue KOMIICTCHITUH OK1, OK2
Yacrb A.

Al. O6mas popMya alKUHOB:

1) CnHzn 3) CnHZn-Z

2) CnH2n+2 4) CnHZn-G

A2. Ha3Banwue BemecTBa, popmyiia KOTOPOro

CH3;—CH(CH3)—CH=CH—CH3
1) rexcen-2 3) 4-meTUnmeHTeH-2

2) 2-MeTHIIIIeHTEH-3 4) 4-MeTHUINCHTHH-2

A3. Tosyosn OTHOCUTCA K KJIaccy:

1) ciupToB

2) anpaeruioB
3) denoson

4) apeHoB

A4. TonbKo G-CBSI3U NPUCYTCTBYIOT B MOJIEKYJIE

AS.

1) MmeTrIOEH301a 3) 2-meTunOyTeHa-2
2) uzo0yTaHa 4) aueruneHa

Bun rubpumusanmu  3JEKTPOHHBIX — opOuTanmeir aroma  yriepoja,

0003HAaYEHHOTO 3BE3/104YKON B BEUIECTBE, (POpMyIa KOTOPOTO

CH2= C*= CHz

1) sp® 3) sp




2) sp? 4) He TUOPUIU3UPOBAH

A6. '0MOIOTOM YKCYCHOM KHCJIOTHI ABJISICTCS KUCIOTA
1) xnopykcycHas 3) oslenHOBaA
2) MypaBbUHas 4) 6en3oitHas

A7. I3oMmepaMu SIBISIOTCS:
) meHTaH u neHTaIMEH 3) oTaH U aleTuiIeH
2) 6ytaaueH u OyTuH 4) 3TaHOJI ¥ ATaHANb

AS8. byranuen-1,3 3 3TaHOJa MOKHO MOJYYUTh IPU TOMOIIU PEAKIIUN
1) Bropua 3) Kyueposa
2) 3uHuHa 4) JleGenena

A9. Kakme BemecrBa MOXXHO HCIIOJIB30BAaTh I MOCJIEAOBATEIHLHOTO
OCYIIECTBIICHUS CICAYIOIIUX MTPEBPAICHUN
C2H5C| — C2H4 — C2H5OH

1) KOH (cnuprt. p-p), H.O 3) KOH (Boan. p-p), H.O

2) KC', H,O 4) Na, H>O

A10. ITpu B3auMoaeiCTBUM MIPOIICHA C BOJAOU 00pa3yercs:
1) npomanon-1 3) mpormaHab
2)mponaHo-2 4) 2- METHIIIIPOIIAHOJT

A11. [Ipu okuciaeHUM npornaHoyia — 2 00pazyercs:
1) mponuiien 3) nponaHaib
2) npomaHoH 4) npornaHon

A12. B oany crajuio OyTaH MOKHO TOJyYUTh U3:
1) Oyranans
2) TUATUIIOBOTO 3upa
3) Oytena — 2
4) OGyTaHomna-2

A13. ®eHou B3aUMOJIEHUCTBYET C:
1) consiHOM KUCIOTOM
2) TUIPOKCUJIOM HATPUS
3) aTUNIeHOM
4) MmeTaHOM

A14. DTaHon u GpeHOo B3aUMOICUCTBYIOT C:
1) natpuem 3) XJI0pOBOJOPOJIOM
2 )TUJIPOKCHUJIOM HATpUS 4) ruapokapOOHATOM HATPUS

A1S. ITpu ruaponuse kpaxmaia oopa3zyercs:
1) rroko3a 3) ppykTo3a
2) caxapo3sa 4) uemntonosa



A16. Peakuusi «cepeOpsiHOTO 3epKajiay XapakTepHa JUIsl BEUIECTB, YKa3aHHBIX B
nape:

1) MeTaHoJ U METaHAIIb

2) rII0K03a U dTaHAJb

3) bopmanbaerua v STaHOT

4) sTaHa b U NPONAHOJI
A17. BepHbl 11 cIIEQYIONINE CYXKAEHUS 00 aleTUIICHE:

A. B wMomekynie anerwieHa MEXAy aTOMaMH YIJIepoAa HPHUCYTCTBYIOT
TOJBKO G - CBSI3U

B. IIpu B3anmonecTBUY alleTHIIeHa C OpOMHOM BOJION pa3phIBAIOTCS - CBS3b

MEXy aTOMaMu yTiiepoaa

1) BepHO TOBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CyKIeHUs

4) o0a cyKaeHusl HEBEPHBI

A18. ®eronHe B3AaUMOACHCTBYET C:
1) Na 2) NaOH  3) Br 4) HBr

A19.I'mtoko3y obpaboranu ruapokcuaom wmeau (II) npu HarpeBanuu. B
pe3ynbTaTe 00pa3oBaioCh:
1) rmrokoHaAT Meu
2) TIIOKOHOBAs KUCJIOTA
3) rrokapoBasi KMCJIOTa
4) copbut

A20. Kakoii 00b¢M dTHIIEHA (H.y.) MOYKHO TIOJyYUTh U3 STUIIOBOTO CIIMPTA MacCOu
100 1, ecau 00BEMHAs J10JIA BBIXoAa cocTaBiisieT 88%7
1)42,86 n 2)21,43 n 3)224n 4H11,2n
Yacrs B.
B1. YcraHoBuTe COOTBETCTBUE MEKIY MOJICKYJISIPHOU (hOpPMYJIONH OPraHUYECKOTO
BEIIIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) CsH1206 1) ankuHbI

b) CsHg 2) apeHsl

B) CgHip 3) yriieBobl

I') C4H100 4) npocTtbie 3huUpbI

5) MHOTOAQTOMHBIE CLTUPTHI

B2. YcranoBuTe COOTBETCTBHE MCIKAY Ha3BAHUCMOPIaHUYCCKOTO BCIICCTBA U
KJIaCCOM, K KOTOPOMY OHO OTHOCHUTCA:

A) Tonyon 1) ankeHsl

b) rmuuepun 2) OAHOATOMHBIE CITUPTHI
B) sTanon 3) MHOTOAQTOMHBIE CITUPTHI
I') ruuun 4) apeHsl

5) aMMHOKHUCIIOTHI
6) peHobr



B3. C aMuHOYKCYCHOM KMCIIOTOM MOXET pearupoBaTh

1) cynedar HaTpus
2) XJI0pOBOJIOPO/T

3) meTaH

4) aTaHOI

5) aHWIMH

6) TUAPOKCHU KAJIUSI

B4. U nns anetniieHa, U 1S IPOTNIMHA XapaKTEPHbI

1) Terpazapudeckas popma MOJIEKYJIbI

2) SP-ruOpuaM3aIis aTOMOB YIJIEPO/ia B MOJICKYJIax
3) peakuus ruAPUPOBAHUS

4) HaNMM4KEe TOJBKO G-CBSI3EH B MOJIEKYJIaX

5) ropeHue Ha BO3TyXe

6) peakuus ¢ XJIOPUIOM HaTPUs

BS. MonekynsapHas GopMyiia yrieBo10pojia, MaccoBas J10Jisl BOJAOPOJia B KOTOPOM

Bé.

Cl1.

C2.

C3.

4.4.

15,79 %, a oTHOCUTENBHAS TNIOTHOCTh MAPOB 10 BO3AYyXY 3, 93

Onpenenure Maccy BOAbL, KOTOpYyl0 Haao no0aButh K 20 T pactBOopa
YKCYCHOM KHUCIIOTBI ¢ MaccoBou nonerd 70 % mis monydeHuss pacTBoOpa
YKCYCHOW KHCJOTBI C MaccoBOu toneut 5%.

OtBer

Yactb C.
Hanuuiire ypaBHEHUsI peakivii, ¢ MOMOIIbI0 KOTOPBIX MOKHO OCYIIIECTBUTh
MIpeBpaICHUs IO CXEME
C,Hs — C,HsCl — C,HsOH — CH3COH — CH3COOH

|
CoHy — C2H5Br

C KakuMHU U3 TEPEUMCICHHBIX BEIIECTB: HATpuil, okcup cepedpa (l) B
aMMHMa4HOM pacTBOpe, cepeOpo, CoJsHas KHUCIO0Ta, TUIAPOKCUJ HaTpus,
KapOoHaT HaTpusi — OyneT pearnupoBaTh MypaBbHHas kuciora? CocTaBbTe
YpaBHEHHUS peakuil 1 Ha30BUTE MPOAYKTHI PEAKIIUH.

AMHMHOYKCYCHasl KHCJIOTa IMOJy4Y€HAa M3 YKCYCHOM KHUCJIOTBI Maccol 24r
(maccoBast gons Bbixojga paBHa 60%). Bwumciure o0bem pacTBopa
ruapokcuga Hatpus (maccoBas aons NaOH 15%, mnmotnocts 1,16 1/mi),
KOTOpBbIM MOTpedyercs JUisl HeWTpaiu3aluyd MOJYyYEHHOH aMHUHOYKCYCHOM
KHUCJIOTHI.

MaTepnanm OLCHOYHBIX CPEACTB J1JIA HpOMe)l(yTO‘IHOﬁ arTrecranmmu

Bonpocsl k nudgdgepeHUNPOBAHHOMY 3a4eTy

1. Xumusi B COBpEMEHHOM CUCTEME HAYK.
2. OCHOBHbIE TIOHSTHS ¥ 3aKOHBI XUMHH.



3. CoBpeMmeHHbIe TMpeAcTaBiIeHUsT 00 SJIEKTPOHHOM CTPOCHUH aTOMOB
anemeHToB. KBantoBbIe uncna. [Ipunnun [Taynu.

4. 3aKOHOMEPHOCTH pacCIpeAesieHUs 3JEKTPOHOB MO YPOBHSM U MOLYPOBHSIM,
3JIEKTPOHHBIE (POPMYIIBI U CXeMbI d5ieMeHTOB. [IpaBuno XyHna.

5. /luHaMuKa U3MEHEHMs] aTOMHBIX PAaJUyCOB C POCTOM IMOPSIKOBOrO HOMEpa
aneMeHTa B nepuoandeckout cucreme [[.M.Menneneena.

6. 3aKOHOMEPHOCTH MPOSBICHUS aTOMaMHU BaJICHTHOCTH U CTETICHU OKUCIICHHS
B 3aBUCHUMOCTH OT IOJIOKEHUS AJIEMEHTOB B IEPUOIUYECKOIN CUCTEME.

7. 3aKOHOMEPHOCTH  M3MEHEHMSI  DBJIEKTPOOTPHUIATEIBHOCTH  DJIEMEHTOB
MEPUOANYECKOM CUCTEMBI M TMPOSBICHUS HMMU METAUIMYHOCTH U
HEMETAJUIMYHOCTH.

8. YcnoBusi 00pa3oBaHMs KOBAJECHTHOW CBSI3U. XapaKTEPUCTUKA €€ CBOWCTB —
HACBIIIEHHOCTH, KPaTHOCTH, ITOJISIPHOCTH, HAIIPABJICHHOCTH.

9. KoopawHarmoHHas CBSA3b Kak 0COOBIN BUJ KOBAJICHTHOU CBSI3H.

10.MonHas cBSI3b: CBOMCTBA, CXOJCTBO M OTJIMYMSA OT KOBAJICHTHOMA.

11.CyurHocTh BOJOPOAHOM CBSI3U. MEXMOIIEKYJIIPHbIE B3aUMOCHCTBUS.

12.TloHATHE O CKOPOCTH XMMHYECKOW peaKkInh U eIWHUIAX €€ H3MEPEHUS.
Knaccuduxanus peakiuii no MexaHu3aMaM UX MPOTEKaHMUS.

13.3akoH nercTBUs Macc; poiib KOHIICHTPAIM B3aMMOJICHCTBYIOIINX BEIIECTB
B TOMO- ¥ T€T€POTr€HHBIX CUCTEMAX.

14.YcnoBus BIMAHUSA JaBJICHUS HA CKOPOCTh TEUEHUS XUMHUYECKHX pPEaKIHM.
BelpaxxeHne 3akoHa JEHCTBYIOIIMX MacC Ui pPEakuud, B KOTOPOH
Y4aCTBYIOT I'a3bl.

15.BnusHre Ha CKOPOCTh XMMHYECKHX DPEaKIUid Temreparypsl (MpaBUiio U
ypaBHenue Bant-T'odda).

16.Karanu3aTtopsl U KaTajaus; CyIIHOCTh OMOJOTUYECKOTO KaTallu3a U OTJINYUe
€ro OT XMMUYECKOTO.

17.XuMuyeckoe paBHOBECHME W BIMSHHUE HA HEr0 KOHUEHTPALMA HCXOAHBIX
BEIIECTB U MPOAYKTOB peakiuii. KoHCTaHTa paBHOBECHS.

18.1Tpunnun Jle [laTense. Bo3MOXHOCTH M YCIOBHSI CMEIICHHS] XUMHUYECKOTO
paBHOBECHSI B  pEAKIMAX, COMNPOBOXKAAIOUIMXCS  BBIACICHUEM  HIIU
MOTJIOLIEHNEM TETLIA.

19.1Tpuntun Jle laTense. Bo3MOXXHOCTH M YCTIOBHSI CMEIICHHS] XUMHUYECKOTO
paBHOBECHs] peakUui, YYaCTHUKaMH KOTOPBIX SBISIOTCS TIa3000pa3HbIe
BEILIECTBA.

20.TTonsATre 0 pacTBOpax, paCTBOPUTENSAX H PACTBOPEHHOM BEIIIECTBE.

21. Knaccudukaius pacTBOPOB.

22.BecoBbie  crOCOOBI BBIPAKEHUS KOHIICHTPAIIMA PACTBOPOB: CYIIHOCTb,
eAVHULBI n3MepeHus. lIpuHumMn pacuéra mMacchl HaBECKM BEIIECTBA IPU
MPUTOTOBJIICHUH U3 HETO PACTBOPA MPOLEHTHON KOHIIEHTPALIMH.

23.MoJiIpHOCTh M MOJIBHAS JIOJISI KaK CIOCOOBI BBIPAKEHHS KOHIICHTpAIlUu
pacTBOpPOB: CYIIHOCTb, €IWHUIBI U3MepeHus. [IpuHumn pacuéra macchl
HAaBECKH BEUIECTBA IpPU IPUTOTOBIEHUM W3 HETO PAcTBOpa MOJISIPHOU
KOHILIEHTPALU K.

24.TloHATHE O HEJIEKTPOIUTAX U AJIEKTPOIUTAX.



25.MexaHu3M  3IEKTPONPOBOAHOCTA PacTBOPOB. (OCHOBHBIE MOJOXKEHUS
TEOPHUH DJEKTPOJIUTUYECKON aucconuanui. CTeneHb 3JIEKTPOJIUTUYECKON
nucconmaiuu. Kinaccupukanus 31eKTpONIUTOB 1O UX CUJIE.

26.KoHcTanTa mauccommaruu ciiaboro 3JiekTponuTa. VoHHOE Tpow3BeneHUe
BOJIbl. BonopoaHsbIil moKka3aTens.

27.YcnoBus MpOTEKaHUs PEaKIii HOHHOTO 0OMEeHa 10 KOHIIA.

28.1lonsatue o ruaposnm3e cojieil. Biusarne Ha XapakTep TUAPOIU3a COJIA CUIIBI
oOpa3yronux e€ KUCIOT U OCHOBAaHUM.

29.CyIIHOCTh OKHCIICHUS-BOCCTAHOBIICHUS. 3aBHUCHUMOCTh XapaKTepa peaoKc-
MPOLIECCOB OT PEAKIUMHU Cpe/bl (Ha MpUMEpPE BOCCTAHOBJICHUS IIEPMaHTaHAT-
HOHA).

30.Baxxneiine OKHUCIUTEIM UM BOCCTAHOBHUTENU. YCJIOBHS MPOSBICHUA
HEKOTOPBIMU BEIIECTBAMU CBOWCTB M OKHCIIUTEIEH, U BOCCTAHOBHUTEIEH
(HUTPUTHI, CyIb(QUTHI; IEPEKUCH BOAOPOIA).

31.XumMudeckas CBSI3b B OPraHUYECKUX COCTUHEHUSIX.

32. Teopusi XHUMHUYECKOTO CTPOCHHUS OpraHMYECKHX coeauHeHud A.M.
byTtnepoBa, ee OCHOBHBIE TIOJIOKEHUS.

33.IlonsiTrie 06 M30MEpPUN.

34.Ankanpl. CocTaB M XUMHYECKOE CTpoeHHEe. [ OMONOTHYECKUU psj.
Howmenknarypa. CBoiicTBa.

35.Ankenpl. CocTaB M XMMHUYECKOE CTpOCHHE. ['OMOJOTrMYecKHil psa.
Homenknatypa. CpolictBa. IIpaBuio MapkoBHMKOBa. MexaHU3M peakuuu
ANIEKTPOPHIBHOTO NpucoennHenus. [loayuenne u npuMeHeHUEe alKeHOB.

36.duenoBsie yrineBogopoabl. Ctpoenue. Xumudeckue cBoiicTBa. [lomyuenue
u npuMeHeHue. HatypanbHblii KaydyK, U30IPEH, CTPOCHUE U TPUMEHEHUE.

37.AnKuHBI, COCTaB, CTpPOCHHWE, HOMCHKJIATypa, XHMHUYECKHE CBOWMCTBA,
MOJIyYeHUE U PUMEHEHHE.

38.ApeHbl, TOMOJIOTUYECKUH psia OeH3oma, (U3MKO-XMMHUYECKHE CBOWCTBA,
CTpOEHUE, NOJy4YeHHUE, TPUMEHEHUE.

39.IIpupoaHbie UCTOYHUKHU YTIEBOJAOPOIHOTO ChIpbs. [IpupoaHbIe U MOy THEIE
He(TAHBIE Ta3bl, UX COCTAaB W HCHOJIb30oBaHUE. HedpTh M mpoaykTsl ee
nepepaboTKU, UX MPUMEHEHHUE.

40.CoupTel ¥ (DEHOJIBI, CTPOCHHE M M30MepHs. MexXaHU3M HYKICO(PHIbHOTO
3aMelleHus. SAnoBUTOCTh cnupTOB. VX BIMSHME HA OpraHU3M YEJIOBEKa.
[Tony4yeHue 1 NprMEHEHHE CIIUPTOB.

41.Anpaeruapl v KeToHbI. 'oMonorundeckue psanabl. 13omepus 1 HOMEHKIIATypa.
XYUMUYECKOE M JJIEKTPOHHOE CTPOCHHE, peakUuu HYKIeO(PpUIbHOTO
IIPUCOEINHEHHUS BOJOpOJIA raJOreHOBOJIOPOJIOB. Peaknun
MOJINKOHICHCALINH.

42.KapOoHOBBIE KHUCIIOTHI. DJEKTPOHHOE CTPOCHHE KapOOKCUJIBHOM TPYMIIBI.
O6mass QopMyna u TpeAeibHBIN psA  TPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. Bwuasl cTpykrypHOil u3zomepuu. I[lomyuenue,
bu3nUecKkue U XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. Mblia. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. [IpruMeHenne kapOOHOBBIX KHCIIOT
u ux npou3BoaHbIX. [Tonstue o CMC.



44 . YrneBoml.

43.Cnoxnbie 3¢upnl. Kupbl. CtpoeHue cinoxHbIX 3¢pupoB. XKupbl u ux
CBOICTBa. Bricime kapOOHOBBIE KHUCIOTHI, BXOSIINE B COCTAB TIPUPOTHBIX
KUPOB (MMATbLMATUHOBAS, OJICMHOBAs, CT€ApUHOBas). MIX mpuMeHeHne u poiib
B npupoje. usndeckrne u XUMHUIECKUE CBOMCTBA KUPOB; TUIPOIIN3 JKUPOB,
WX OKHCIICHUE, TUAPUPOBAHUE JKUJIKUX KUPOB.

Crpoenue

MOHOCaXapHuI0B

(rmroK0o36l U (PPYKTO3BI),

IrcaxapuyoB (caxaposbl), MOJUcaxapujoB (KpaxMajlia M IEJUII0JI03bI);
CBOMCTBA TIIFOKO3BI, CaXapo3bl, KpaxMala., IeJUTI0I03bl U MX IPUMEHEHHE.

45.A3oTconepkale OpraHMuecKkre BemecTBa. Ha3BaHme aMWHOB; CBOMCTBA
anmn(aTHIecKuX W apoOMAaTUICCKUX aMHUHOB (aHWIWHA) M WX NMPHUMCHCHUE;
CTpocHHE anb(a — aMUHOKHCIIOT, CTPYKTYpy Oenka, CBOWCTBA U 3HAUYCHUE

OEJIKOB.

MeTonnquKne MaTepualbl

5.1. Ilepevyenb mpakTU4ecKuX padbor

Paznen

Tema npakTudeckoil paboTbl

Tema 1.2.

ITepuoauueckuii 3aKoH U TabIMIIA

JI.1. MennaeneeBa

3aKOHOMEpPHOCTM H3MEHEHHUSI CBOWCTB
XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTBIX M CJOKHBIX BEIIECTB B
COOTBETCTBUU C MOJIOKEHUEM
XUMHYECKOTO AIEMEHTA B
Ileproanyeckoi CUCTEME.

KontposnbHas padora 1

CtpoeHue BenecTBa 1 XUMUYECKUE

peakuuu
Tewma 3.1. Ilonstue o pactBopax | CnocoObl  BBIpAXEHUS KOHLEHTpaLUU
pPacTBOPOB: MaccoBas TOJIs

PAcCTBOPEHHOIO BeliecTBa (IIPOILIEHTHAS ),
MOJISIpHAsl U JpYTHE.

Tewma 4.1. Knaccudukarus,
HOMEHKJIaTypa U CTPOEHHUE
HEOPraHMYECKUX COCIUHEHHI

CocraBneHue ypaBHEHUH XUMHUYECKUX
peakuud ¢ y4acTHEeM IpPOCTBIX U
CJIOHBIX HEOPTaHUYECKUX BEIIECTB.

Tema 4.2. ®U3UKO-XUMHYECKHE
CBoiicTBa HEOPraHUYECKUX
BEILIECTB

['eHeTnueckast CBSI3b MEXKIY KJIaCCaMu
OPraHUYECKUX u HEOPTraHUYECKUX
COEIMHEHUN.

KontposnbHas pabora 2

CBoliCTBa HECOPraHMYECKUX BEILIECTB

Tema 6 Xumusi B ObITY U
IIPOU3BOJACTBEHHOM
NEeATEIBbHOCTH YEIOBEKa

XUMUS B )KU3HU OOIIlECTBA

Tema 6 Xumus B ObITY U
MPOU3BOACTBEHHOMN

IIpencraBienne pe3ynbTaTOB PELICHUS
KENCOB




ACATCIBHOCTH YCJIOBCKA

9 | Tema 7.1. Knaccudukanus Homenknartypa OpPraHMYECKUX
CTPOCHHUC U HOMCHKJIATypa COGI[I/IHeHI/Iﬁ OTJICJIBHBIX KJIaCCOB
OPTaHUYECKHUX BEIIIECTB

10 | Tema 7.2. CBoiicTBa CocraBienue cxeM peakuui
OPTaHUYECKUX COCTUHECHUN OPraHUYECKUX COCAUHECHUN

11 | Tema 7.2. CBoiicTBa ['eHeTnueckass CBsI3b MEXAY Kiaccamu
OPTraHUYECKUX COCANHEHUN OPTraHUYECKUX COCAUHCHUMU.

12 | KonTponbsHas padora 3 CTpykTypa ¥ CBOHCTBAa OpPraHUYECKUX

BEIIICCTB

5.2. TemMbl 1J151 NIPOEKTHBIX HCCAEA0BATEIbCKHX PadoT
I'pynnoBbie M/WIM HHAUBHAYAJIbHBIE POEKTHI:

1. «Onpenenenre KpacuTesae B HATypalbHBIX U MPOU3BOJICTBEHHBIX COKAX).
2. «AHANIN3 (PU3UKO-XUMHUYECKUX CBOMCTB MOJIOKA PA3IMYHOTO aCCOPTUMEHTAY.
3. «HccnenoBanne CBOMCTB aCMpUHA W HW3YyYEHHE €0 BIMSHUSA HA OpPraHU3M
YEJI0BEKAY.
4. «3yuenue cBOWCTB Kpacurteneid U oOHapy>KEHHE IOJCIACTUTENIEH B COCTaBe
HOTYyPTOB».
. «O6napyxenue ButamuHa C B HATypaJIbHBIX COKaX).
. «PazpymurensHoe Bo3aercTBue Koka-KoJbl Ha OpraHu3M YeJI0BEKa.
. «kKHCIOTHBIN 1OK/Ib Y €TO BIUSHUE HA OKPYKAOIIYIO CPEIy».
. «YcTpaHEHHE )KECTKOCTU BOJbI HA MPOMBIIIEHHBIX MPEITPUATHIX).
. «MccnenoBanne cocTaBa U KauecTBA MOPOKEHOTOY.
10.Coneprxanue HUTPATOB B 3CJICHU
11.0npenenenue coaepxkanusi BuramuuoB A, B1, B6, B12, P, C B opexax
12.0OnpeneneHue oOIICH )KECTKOCTH BOIBI
13.0OmnpeneneHmne KUCIOTHOCTH XJIe000yI0UHBIX U3ACTUI
14.Onpenenenue Hanuuusi BuTamMmuHa C B pa3IMyHbIX BUAX KaITyCThI
15.0npeneneHue HAMMYMS BUTAMUHA A B pa3JIMYHBIX BHJIaX OBOIIEH
16.0mnpenencHue KUCIOTHOCTH XJI€000yIOUHBIX H3ICTUI
17.0npeneneHne KUCIOTHOCTH MOJIOKA
18.Conepxanue HUTPATOB B KapTodene
19.0mnpenencHue 00IIEH )KECTKOCTH BOIBI
20.ConeprxaHre HUTPATOB B OBOIIAX M UX BIMSHUE HA OPTaHU3M YeJIOBEKa

O 00 3 O\

5.3. Tembl foKkI210B

1. CoBpemeHHbIE METOIbI 00€33apaKBaHUs BOJIBI.
2. AnnoTponusi METaJIOB.
3. Hcnonb3oBaHue paiMOAKTUBHBIX U30TONOB B TEXHUYECKUX 1ETISX.



PeHTreHoBCKOE U3NTyUEHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEUIIMHE.

OxpaHa OKpY’KarOIIeH Cpebl OT XUMHUUECKOTO 3aTrps3HEHUSI.

CepHast KUCIIOTa — «XJIE0 XUMUYECKON MPOMBIIITIEHHOCTI.

[TpakTrueckoe MpUMEHEHUE ANEKTPOJIN3A: paduHUpOBaHUE,

raJIbBaHOTUIACTHKA, TATbBAHOCTETHSI.

8. Hcropus mBEICKOW CITMYKH.

9. Ponp MeTamioB B HCTOPHUH YETOBEUESCKOW ITMBIITH3AIUH.

10.WcTopus pa3BUTHS YEPHOI METAILTypruu.

11.WcTopust pa3BUTHS IIBETHON METAJLTypTUH.

12.CoBpeMeHHOE MEeTaTypruyeckoe Mporu3BOICTBO.

13.PoJib METAIIJIOB U CIJIABOB B HAYYHO-TEXHUYECKOM IIpOrpecce.

14. Koppo3ust METaIIOB ¥ CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

15.2Kko0rMYeCcKe aCIeKThl UCTIOIb30BaHUS YTIIEBOJJOPOIHOTO CHIPHSI.

16.OxkoHOMHYECKHE  aCHEKTHl  MEXAYHApOJHOTO  COTPYIHHYECTBA IO
MCTIOJIb30BAaHUIO YTIIEBOIOPOTHOTO CHIPHSI.

17.Xumus yriieBoIOPOTHOTO ChIPHSL.

18.YrmeBogopoaHOE TOTUIMBO, €T0 BU/IBI M Ha3HAUYCHHE.

19.CuHTeTHUCCKHE KaydyKH: HCTOPHS, MHOTOOOpa3ne U MEPCTICKTHUBEI.

20.Pe3nHOTEXHHUECKOE TPOM3BOACTBO M €T0 pPOJb B HAYYHO-TEXHHYCCKOM
nporpecce.

21.IlpuMeHeHne apoMaTHYECKUX YTIIEBOJOPOIOB.

22. ApomMaTHYECKHUE YTIEBOIOPO/IbI KaK ChIPhE JIJISl TPOU3BOICTBA MECTUIIHIOB.

23.Hepth u ee TpaHCHOPTUPOBKA KAaK OCHOBA  B3aHMMOBBITOJHOTO
MEXIYHApPOIHOTO COTPYAHUYECTBA.

24.CBapoyHOE MPOU3BOJICTBO U POJIh XUMUH YTIIEBOJOPOIOB B HEM.

25.YT111eBoJIbl M UX POJIb B )KUBOU MPUPO/IC.

26.CpencTtBa TUTHEHBI Ha OCHOBE KHCJIOPOJCOACPKANIUX OPTaHUYECKHUX
COCIMHEHNH.

27.Cuntetnueckue moromtue cpeactsa (CMC): 10CTOMHCTBA M HEOCTATKH.

28.lebunur Oenka B MUINEBBIX MPOIYyKTAaX W €ro MPEOJ0JICHHE B paMKax
rJ1I00aJIbHON TIPOJIOBOJILCTBEHHOM MTPOTPaAMMBI.

29.Xumusi 1 OUOJIOTHUST HYKJIEMHOBBIX KUCIIOT.

No ok

5.4. Temsbl pedpepaton

1. BbuoTexHOJOTHUs U TeHHast HHXXeHepus — TexHojorun XX| Beka.
2. HanotexHojorusi Kak NPUOPUTETHOE HAIpPABJICHHUE DPA3BUTHS HAYKU U
npou3BozAcTBa B Poccurickon denepanuu.
Kwusnb u nearensHocTh .M. Menneneena.
«Ilepuoandeckomy 3aKOHY OyayIiee HE TPO3UT Pa3pyIICHUEM. ..
Cunres 114-ro snemenTta — TpuymMd pOCCUNCKUX (PUZUKOB-SIIEPITUKOB.
N3oTonbl Bogopoaa.
[1na3ma — 4eTBEepTOE COCTOSIHUE BEUIECTBA.
AmMopdHBbIe BelIecTBa B IPUPOE, TEXHUKE, OBITY.

N koW



9. KonuuecTBeHHBIE XapaKTEPUCTUKHU 3arpsiI3HEHUS OKPYKarOUIEH Cpe/ibl.

10. ITpumeHeHue TBepAOTO U Ta3o00pazHoro okcuaa yriuepoaa( V).

11. 3amuTa 030HOBOI'O AKpaHa OT XUMHUYECKOIO 3arps3HEHUS.

12. I'pyboaucnepcHbie CUCTEMbI, WX KIacCU(UKALKUA U HCIOJb30BAHUE B
npoecCHOHANTEHOM eI TEIIEHOCTH.

13. KocmeTndeckue Telu.

14. IlpumeHeHne CyCIIeH3Ui U 3MYJIbCUI B CTPOUTEIBCTBE.

15. MuHepasbl ¥ TOpHBIE MOPOJIbI Kak OCHOBA JTUTOC(EPHI.

16. PacTBOpHI BOKpPYT Hac.

17. Boxa kak peareHT 1 Kak cpejia Juisi XAMAYECKOro IMpoliecca.

18. Turmbl pacTBOPOB.

19. XKuznb u gestensHocTh C. AppeHuyca.

20. Bkyiag OTeUeCTBEHHBIX YUEHBIX B PA3BUTHE TECOPUHU AJIEKTPOJIUTUUECKON
JTUCCOIUAITIH.

21. Vicnonp30BaHNE MHUHEPAIBHBIX KUCIOT Ha MPEANPHUITHIX Pa3TUIHOTO
npo@us.

22. OKcubl ¥ COJM KaK CTPOUTEIbHBIE MaTEPHAIIBL.

23. Uctopus rumca.

24. TloBapeHHas COJb KaK XMMHYECKOE CHIPHE.

25. MHOTronMKuii KapOOHAT KaJbLKs: B IPUPOJIE, B TPOMBIIIJICHHOCTH, B OBITY.

26. Peakiusi ropeHusi Ha IPOU3BOJICTBE.

27. Peakiusi TopeHUs B OBITY.

28. BupTyanbHOE MOJEIUPOBAHUE XMMUUECKUX MPOIIECCOB.

29. DIeKTpoIU3 PACTBOPOB AJIEKTPOIUTOB.

30. DnekTposn3 paciiiaBoB JIEKTPOIUTOB.

31. Ucropust mogy4deHus ¥ MPOU3BOACTBA AITFOMUHUSL.

32. DACKTPONUTUYECKOE TTOyIeHHE U paUHUPOBAHUE MEIH.

33. J)Kuznb u nesrenbHOCTh . [[9BH.

34. Xuznb u nearensHocTh A.M. Bytneposa.

35. Butanusm u ero kpax.

36. Posib  OTEUECTBEHHBIX YUYEHBIX B CTAHOBICHUH W Pa3BUTHH MHPOBOU
OPraHUYEeCKON XUMUH.

37. CoBpeMEeHHBbIE MPEACTABICHUS O TEOPUU XUMUIECKOTO CTPOCHUSI.

38. DKkonoruueckue acneKThl UCIOJIb30BAHUS YTICBOIOPOAHOTO CHIPHSI.

39. DKOHOMHYECKHE  aCIMEKThl MEXIYHApPOJHOTO COTPYIHUYECTBA IO
UCIIOJIb30BAaHUIO YTIIEBOIOPOJIHOTO CHIPHSI.

40. Uctopust OTKPBITUS U Pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOKICHUI
B Pocculickon ®denepanuu.

41. Xumus yrIeBOIOPOTHOTO CHIPhS U MOs Oyyias rmpodeccusi.

42. CTpoeHHE TIIOKO3bI: UCTOPHUS Pa3BUTHUS MPEICTABICHUN U COBPEMEHHBIC
BO33pEHUSI.

43. Pa3BuTHe caxapHOW MPOMBIIIUIEHHOCTH B Poccum.

44. Ponb yrieBosoB B Moel Oyy1iei npogeccuoHalbHON AESTENbHOCTH.

45. Mertanon: xemopunusi 1 xemooOous.

46. DTaHo: Benuuaiiiee 61aro U CTpaIrHoe 3710.



47. ANKOTOJIM3M U ero npouiiakTUKA.

48. MHOTOATOMHBIE CIIUPTHI W Mos  Oyaymas npodeccrmoHambHas
NEeSATEeTLHOCTD.

49. ®opmanbaerua Kak OCHOBA MOJyYCHHsI BEIIECTB M MAaTEPHAIIOB JIJIST MOSH
npoecCHOHANTEHOM eI TEIIEHOCTH.

50. MypaBbpuHast KHCIIOTa B PUPOJIC, HAYKE U TIPOU3BOJICTBE.

51. Uctopus ykcyca.

52. CnoxHbie 3(UpPHI U UX 3HAYEHUE B IPUPOJE, OBITY U TPOU3BOJICTBE.

53. XKupsl KaK MPOyKT MUTAHUS U XUMHUYECKOE ChIPhE.

54. 3ameHa )KMUpPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

55. HexBaTka mpoJ0BOJLCTBUS KaK TJI0OalibHasi MpobiieMa 4deloBedYecTBa U
MyTH €€ pelIeHUs.

56. Meblna: mporuioe, HacTosIee, Oy IyIiee.

57. AMMHaK 1 aMUHBI — OECKUCIOPOJIHbIE OCHOBAHMUSI.

58. AHUTUHOBBIC KPACUTEIU: UCTOPHUS, TPOU3BOACTBO, IEPCIIEKTHUBA.

59. AMUHOKHCIIOTHI — aM(pOTEPHBIE OPTaHUYECKUE COCTUHEHHUSI.

60. AMHHOKHCIIOTBI — «KUPITHYUKI» OCITKOBBIX MOJICKYL.

61. CunTeTryecKkre BOJIOKHA Ha aMUHOKHUCIIOTHOM OCHOBE.

62. «Ku3Hb 3T0 c110c00 CyIIECTBOBAHUS OCIKOBBIX TEI...»

63. CTpyKTypbl O€TKa U ero 1eCTPYKTYpPUPOBAHHE.

64. buonornyeckue GyHKIIMM OEITKOB.

65. benkoBasi OCHOBa UMMYHUTETA.

5.5. Keiic 3aganus

HasBanue Tembl JlucriepcHbIE CUCTEMBI
Pe3synbrat oOyueHus Hccnenosars nucnepcHsie
CUCTEMBI
OO1me KOMITIETEHITUH OK1, OK2
Keiic Nel

B kpy»xeBo OyaTo ofeTs
JlepeBbs, KyCThl, IPOBOJIA.
KaxxeTcst cka3koro 3To,
A B CYIIHOCTH — TOJIBKO. ..
1. KT0 1 Korjia BiepBbi€ OCYIIECTBUII CHHTE3 BOJIbI?
. Kakoli Bo3ayx Tskenee - CyXou Wiv BIIAYKHBIN ?
. B xakom opraHe uenoBeka COACPKUTCS HAUOOJIbIIIEE KOJTUYECTBO BOJbI, a B
KaKoM — HauMEHbIee?
. UTo Takoe CHEKHHKU?
. Pacmamarotcst i B Bojie Ha HOHBI €€ COOCTBEHHBIE MOJICKYJIbI?
. MoxeT i1 Bojia ropeTh?
. MoxeT i1 Bojia Teub BBEpX?
. [lepeuncinure xuMudeckue U GU3NIECKUE CBOMCTBA BOJIBI.
9.Posb BOJBI B )KU3HU YEIOBEKA.
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Ha3Banue TeMbl CTpoeHue 1 CBONCTBAa HEOPraHUYECKHUX BEIIECTB
Pe3ynbTaT 00yueHus Uccnenosarh CTpoeHHUE U CBOMCTBA HEOPTraHUYECKUX
BEIIECTB
OO0111e KOMIIETEHIINN OK1, OK2
Keiic Nel

~N o ok~ DN

«Ero orpomHas mactb  CBeTHJach TOJyOOBaThIM IUIAMEHEM, TIIIyOOKO
CHJISIINE AUKHE Tla3a ObUIM OOBEIEHBI OTHEHHBIMH Kpyramu. Sl JOTpoHYICS
JI0 9TOW CBETSIICH TOJIOBBI M, OTTAHYB PYKY, YBUIEI, YTO MO MaJIbIbl TOXKE
3acBeTiMCh B TeMHOTE» (A. Konan-Jloitn. «Cobaka backepsuiiein»). O kakom
AIIEMEHTE UJIET PEYb?

. HazBanmue

. Ctpoenue atoma

. [lonoxenne B Tadbmune .M. Menaeneepa
. Ou3nyecKue CBOMCTBA

. XMMHUYECKHE CBOMCTBA

. [Ipumenenue

. AnoTtpornHbie MoAu(UKAIIAN

Keiic Ne2

o cepenunbl 50-X rog0B MPOUUIOTO CTOJETUS CUUTAIU, YTO 3TOT METAJI -
OJIMH U3 CaMbIX MAJIOMOJIE3HBIX METa/IoB. Paniu oOnamanust 3TUM MeTaaioM
BEJIUCh BOWHBI, MOpPadOIIANNCh TOCYJapCcTBa, ChIH yOMBaeT OTHA, OpaThbs
yOuBaIM cectep, NeTU CBOMX Marepel. [ uOiu 1enbie Hapoabl, MPEeBpAIIATUCH
B IYCTBIHU IJIOJOPOJHBIE Kpasi, HOTOKaAMU JIUJIach KPOBb U LIEJILIMU PEKaMU -
cne3bl 1 1MoT. CKOJIBKO JIF0JICH MTOTHOJIO M CKOJIBKO e1e TOTHOHET B 0ophbe 3a
oOnajiaHre ATUMU METaJUIOM, HE 3HAeT HUKTO. YTO ke 3TO 32 KPOBOXKAHBIM
Metain??

1.Ha3Bauue

2.Ctpoenue aroma
3.Ilonoxenue B Tabnuie .M. Menaeneena

4 XUMHU4YeCKUe CBOMCTBA

5.PusnyeckKue CBOMCTBA

6.1TIpuMeHeHue

Keiic Ne3

IIepemena, nepemena
3anuBaeTcsi 3BOHOK
HaxkoHel — To OH 3aKOHYEH,
HanoennuBeiii ypok!
JlepHyB cepy 3a KOCHUKY,
Mumo Maruumii npoGexa,
Won u3 ki1acca ucmapmics,
BynTo BoBce He ObIBa.




DTOp MOKET CIAYYAUHO BOY,
XJI0p 4yXKyI0 KHUKKY CBhEIl.
Yraepoa BAPYT ¢ BOAOPOJIOM
HeBunnmkoro crars ycrel.
Kamnuii, 6pom, B yriy aepyTcs:
He noxenst anekTpoH.
Kucnopon — manyn Ha 6ope
MumMo npockakaa BEpXOM.

1. HarmncaTp a5eKTpoHHBIE (hOPMYJIBI BCEX JIEMEHTOB
2. JlaTb XxapaKTepHUCTHKY IO TOJIOKEHHIO B Tabiauiie MeHieneeBa
3. VYka3aTh OCHOBHBIE XMMHYECKHE CBOMCTBA
4. Ilpumenenue
Keiic Ne4

JIronn n3gaBHa raganu
Kak metain um yoepeun?
U teopuro cozpanm.....
Bort o Hel kak pa3 u peus.
O 4em 31€CHh TOBOPUTCS?
Yro 310 Takoe?
Kaxkwue Bugnsl Brul 3HaeTe?

Kakwue cpenctBa 3a1uThl META/UIOB BBl 3HAETE?

Kakoe oTHomienne 3To umeer K Barei oyayiiei nmpodeccun?

nhoppE

Keiic NeS

B nHauvane XX Beka u3 HprO-HOPKCKOro IOpTa BBIIUIA B OTKPBITHIA OKEaH
KpacaBuua sixta. E€ Biazmeneln, aMepuKaHCKUI MUWIJTMOHEP, HE TMOXKaJieNl JICHET,
yTOOBI YIUBUTHL CBET. KOpmyc SXThl ObUI ClI€JIaH U3 OYEHb JOPOTOro B TO BpeMs
QTIOMHUHUS, JIUCThI KOTOPOTO CKPEIUBUIMCh MEIHBIMU 3aKjenkaMu. IJTO ObLIO
KpacMBO — CBEpKaloIUi  cepeOpUCThIM  OJIECKOM  KOpaljib, yCESHHBIN
30JI0TUCTBIMHU TOJIOBKaMU 3akiienok! OpHako uepe3 HECKOJbKO JHEW OOIIMBKa
KOpITyca Hayajga PacXOIUThCS, U sIXTa OBICTPO MOoNIa KO JHY.
1. Tlouemy? OOBACHHUTE 3TOT PakKT.
2. O xaxoMm mporiecce UaeT peub?
3. Kakue Hy>XHO OBIJIO CTaBUTH 3aKJICTIKH ?

Ha3zBanue Tembl CrtpoeHue 1 CBOICTBA OPraHUYECKHUX BEIIECTB
Pe3ynbTaT 00yueHus HccnenoBath CTpo€HUE U CBOKMCTBA OPTraHUYECKUX
BEIIIECTB
OO011Me KOMIIETEHIINT OK1, OK2
Keiic Nel

ATOMBI YIepoJia MOTYT COEAUHSTHCS C PA3JIUYHBIM YHCIOM JPYTUX aTOMOB
yriepojia — C OJHHUM, JBYMs, TpeMs, YeThIpbMs. B CBsI3M ¢ 3THUM atoM ObIBaeT
MEPBUYHBIM, BTOPUYHBIM, TPETUYHBIM U 4YeTBepTHUYHbIM. Hampumep, B 2,2.,4-




TPUMETUJITEKCaHA UMEIOTCS ISATh MEPBUYHBIX (JIBa KOHILIEBBIX YIJIEPOJ YIJIEpoJa B
pajukanax), ABa BTOPUYHBIX (3-i U 5-i aTOMBI yIiepoja), OJUH — TPEeTUUHbIN (4
aTOM yTIJIEpOJia) U OJJMH YETBEPTUUHBIH (2-1 aTOM yTIJjiepoJia) aTOMbI YIIepoa.

ATOMBI yriepojaa, HaxoAdIIMecs Ha KOHIAX YTJIEBOAOPOJHOM LENu, T. €.
KOHLIEBBIE aTOMBI, SIBJISIIOTCA NEPBUYHBIMH. BTOpUYHBIE, TpETUYHBIE U
YETBEPTUYHBIE ATOMBI YIJIEPOJla PAaCIONAralTcs MEXAy KOHUEBBIMU. OOBIYHO
TPETUYHBIE M YETBEPTHUYHBIC aTOMBI PACIONAraloTcs B Haubosee pa3BETBICHHBIX
MeCTax Uenu. YIVIEBOJOPOAHBIE paJuKaIbl TOXKE JEIATCA HAa IIEPBUYHBIE,
BTOPUYHBIE U TPETHUYHBIE.

1. M300pa3ute CTPYKTYpHI alikaHa — 2,2,5 — TPUITUIIOKTaH, TAKUM 00pa3oM, 4TOOBI
IPUCYTCTBOBAJIN TICPBUYHBIC, BTOPUIHBIE, TPETHUHBIC, YCTBEPTUIHBIE AaTOMBI
yriepoja 2.1300pa3ute ajgkaH B BUJIE CTPYKTYPHOH (OPMYJIBL.

Keiic Ne 2

a3 0e3 3amaxa, BKyca u 1Bera. ['opuT c oOpazoBaHHEM BOJLI U
YIJEKHUCIIOrO Ta3a. DTO BELIECTBO HAXOAMT LIMPOKOE NPUMEHEHHE B OBITY B
KaueCTBE TOIUIMBA, CEJTLCKOM XO035HCTBE, METAJLTY PTHH.

1. Ha3oBuTe 2TO BEMIECTBO.

2. K kakoMy KJIacCy COE€AMHEHUN OTHOCUTCS JAHHOE BEIIECTBO?
3. KakoB KaueCTBEHHbIN U KOJUYECTBEHHBIN COCTaB 3TOTO BellecTBa?
4. Kakue BemectBa 0Opa3yloTcsi MPH B3aUMOACHCTBUU KHUCJIOpPOJAa C OSTUM
BEIIECTBOM? 3alUIIUTE YPaBHEHUS BO3MOXHBIX PEAaKUUW U HA30BUTE MPOIYKTHI
pEaKIUi.
5. ITouemy 3Ty peakiuio Ha3bIBAIOT TOPEHUEM?

Keiic Ne3

YroObl HayaTh TOMOJUTHYECKYIO PpEaKIMI0 3aMEIIEHUs BOAOPOJA,
HEOOXOJMMO 3aTpaTUTh 3HAYUTENIbHYIO YHEPTUI0, YTO JIOCTUTAETCS HAarpeBaHUEM
WM BO3ACHCTBUEM YIIBTPA()HOIETOBBIX JIyUeil.

Haunbonee wuccnenoBaH MeXaHHW3M pPEAKUUU B3aUMOJECUCTBHS METaHa C
XJIOPOM TIPHU BBICOKOW TeMIepaType U MPU MHTEHCUBHOM OCBEIICHHH.

Peakuust XsopupoBaHus MPOTEKAET MO LEMHOMY CBOOOJIHO-PAIUKAIBHOMY
MEXaHU3MY.

AKTHBHBIE YaCTHIIbI, IMEIOLIUE HECIIAPEHHBIE AIEKTPOHBI, HA3bIBAKOTCS —
CcBOOOIHBIMHU paaukanaMu. Pa3paboTke TEOpPHUM LEMHBIX PEaKIHUid MOCBSIIEHBI
HayuHble Tpyasl akagemrka H.H.Cemenona (1896 — 1986) u aHrnuiickoro yueHoro
C. Xunmensyna (1956), kotopbie 6butH y0cTOoeHb HoOEIeBCKIX TpeMuii.

Mexanu3M peakuuu:

Bnauane mMoliekyJibl Xj0pa HoJl AEHMCTBUEM KBAaHTOB CBETA JAUCCOLUUPYIOT
Ha aTOMBI.

IIpy B3aUMOIEWCTBMM aTOMAapHOrO XJIOpa C MOJIEKYJIOM MeETaHa
obopazyrorcs HCI u pagukan CHsz-, KOTOpBIM CTalKHUBasiChb ¢ MOJIEKYJIOH XJiopa
naet CH3Cl u CI. Yepe3 HECKOJIBKO ThICAY IUKIOB pPaJMKaIbHBIX peakuuin
MPOUCXOJUT OOPBIB IIENU - PAAMKAIbl pPEearupyroT Apyr ¢ ApyroM. KoHedHbIM



IPOAYKTOM B3aUMOJEHCTBHUS XJIOpA ¢ METAHOM MOXET OBITh YETBIPEXXJIOPUCTHIN
YIJIEPOA:

1.YUeM onacHa naHHast peakuusi?

2. HazoBute pusnyeckue cBOWCTBA METaHA.

3. HazoBure XxmMuueckue CBOWCTBA METAHA.

4. IlpumeHsieTcs Jid 3TOT ra3 B ObITy?

Keiic Ne 4

[ToBbIlICHHE KOHIICHTPAllMM HEKOTOPBIX Ta30B B aTMocdepe MOXKET
IMPUBOJNTh K TJ00aTbHOMY IOTEIUICHHIO - TAaK Ha3bIBAEMOMY «ITAPHUKOBOMY
s dextyy. [Toxkanyit, HandoIee BaXKHBIMHU «ITAPHUKOBBIMU razamuy» sBisiroTcst CO;
n CH4.

MeTaH BO3HUKAET IMPU aHA3POOHOM (T. €. MPOUCXOAAIICM B OCCKUCIOPOTHOM
Cpele) pachajae OpraHUYeCKHX BEIIECTB;, Iy3bIPbKM METaHa o0Opa3yroTcs B
OOJIOTUCTBIX MECTHOCTSAX, 3a YTO OH IIOJyYMJ Ha3BaHWE «OOJOTHBIA Tasy.
3aToIuIeHHbIC TOJI (HAIpHMeEp, PHCOBBIC TIOJS BO BpeMs CeBa) SBIISIOTCS
HMCTOYHHUKOM OOJIBIIIOrO KOJIMYECTBA METaHAa.

JIpyruM HMCTOYHHKOM MeETaHa SBJISIOTCS >KBAYHBIC >KMBOTHBIC, TaKHe, Kak
KOPOBBI, OBIIBI M KO3bI, MMHIIECBAPHTEIbHAS CHCTEMa KOTOPBIX YCTPOSHA OCOOBIM
o0Opa3oM JiIs IiepeBaprUBaHUs TPABSIHOM IUINN: KOHSYHBIC IPOAYKTHI MeTa0O0IM3Ma
coJiep KaT METaH, KOTOPBIM BhIICISCTCS B aTMOc(epy. DTO MPUPOIHBIN MHpoIiecc,
XOTs KOJIMYECTBO JOMAIIHUX J>KMBOTHBIX 3aMETHO BBIPOCJIO 3a IOCICTHHUE JBa
cToJieTHs. boiee TOro, cocraB KOPMOB CYIICCTBEHHO BJIMSCT Ha KOJHUYCCTBO
o0OpasyroIerocs MeTaHa.

1.ChopmynupyiiTe TUIIOTE3Y BBIJCICHHUS METaHa JIFOIbMH.
2. Kak KoIM4ecTBO METaHAa, 3aBUCUT OT KOJIMYECTBA HACEIICHUS TJIAHETHI.
3.UTo siBNsieTCSl HCTOUHUKOM BBIJIEJICHUS MeTaHa B atMochepy?

Keiic Ne S «HenonpaBumast olunoka»

B ¢upme TOO «Kackan-2» npu 3akauyke raza B OaJUIOHBI, HE JOO0ABUIU
BEILECTBO, KOTOPOE MPHUAAET 3amax AOMAaIlHEeMy rasy. ['a3 Obul JOCTaBJIEH B OJIHY
U3 KBapTUP U NP 3TOM OaJIOH mporyckai. Uepes CyTKU BCe KUIBIBI OKA3alUCh B
0O0JILHULIE

1. Umeet mu mpupoaHBIN Ta3 MPOIaH U OyTaH 3amax?

2. Kakyio HemonpaBuMyro OIMOKY COBEPIITUIN PAOOTHUKHU Ta30BOM CTAHIIUU TIPH
3aKa4yKe OBITOBOTO Ta3a’?

3. Kakoe BeniecTBo mpuaaeT 3amnax JoMallHeMy razy?

4. MoseT u 000HsIHUE YeJIoBeKa YJIOBUTH ra3 6e3 3amaxa?

5. Kakum nipubopoM MOKHO JOKa3aTh MPUCYTCTBUE T'a3a B KBApTHUPE, €CIIU OH 0€3
3anaxa?

Keiic Ne6



B wmavane XIX Beka B AHIIIMM CTaId MOJHBIMM IUIAU U3
BOJIOHEMIPOHUIIAEMON TKaHHU, HA3bIBAEMbIE MAKHMHTOIIAMHU. ODTO Ha3BaHUE OHU
MOJYYUJIM B YECTh AHIIIMMCKOrO XHMMHKa U uzoOperarens Y. MakuHTola,
MPEUIOKUBILETO TPOINMUTHIBATh IUIAIIEBYI0 TKaHb PacTBOPOM HATypalbHOIO
Kayudyka. OJJHaKO Ha COJIHIIE TaKUE IUIAIA CTAHOBUINCH JTUIKUMH, 2 B MOPO3HYIO
MOTOJTy — JIOMKUMHU. DTH HEJOCTATKH YCTPAHWII IPYTON BBIJAIOIINIICS aHTJIMYaHUH
Y. I'yneup.

1. Tlouemy mamieBasi TKaHb UMeJAa TAKUE HEJOCTATKHU.

2. Ilpennoxute cnocod ycTpaHeHUs uX, MmoBTOpuUB oTKpbiTHE Y. ['yabupa.
3. Kak Ha3biBaeTcs 3TO coeluHEeHKE?

4. Hanummre CTPYKTYpHYIO (hOpMYJTy 3TOTO BEIECTBA.

Keiic Ne 7

B ucropum uzBecteH cieayroommii uHTepecHbl (akt: Korma Bo Bpems
BTopoii MupoBO#l BOMHBI HEMELKHE Boiicka B ampenel940 roma oxkkynupoBain
JATCKy10 cronuiy KormeHrareH, BEHrepCKui XUMHUK XE€BEIIN PACTBOPHII B [IAPCKOU
BOJKE 30JI0ThIE HOOENEBCKHE MeJaiu HeMelkux (QuznkoB Makca ¢on Jlays u
Jlxeitmca @panka, xpanupmueca B MHctutyte Hunbca bopa, 4ToObI cripsitaTh ux
OT HEMEUKHUX OKKyHaHTOB. HeMuaMm mpuHsSTHE U HOLIEHHE HOOEIEBCKON Menanu
OBUIO 3alpelieHo Mociie TOro, Kak MPOTUBHUK HalMoHa-colranu3ma Kapn ¢on
Ocenkuii B 1935 rony nonmyuun HoGeneBckyro npemuto mupa. [locne okoHuaHus
BOMHBI JI€ XE€BEIIM JKCTPArupoBajl CIPATAHHOE B ILAPCKOM BOJKE 30JI0TO U
nepenan ero IlIBeacKoMl KOPOJIEBCKOM akKaJeMHM HayK, KOTOpas W3rOTOBHIIA
HOBBIE Menaiu U nepenana ux ¢ou Jlays u Opanky.

1. Kakol coctaB uMeeT napckas Boaka?

2. ITouemy »xe nmeHHo Boaka? M mouemy napckas?

3. U kak npaBuiibHee ObUIO Obl Ha3bIBATh IAHHBINA KUCIOTHBIA «KOKTEUIIbY?
4. Kakue cBOMCTBAa UMEET 1IapcKasi BOJKa?

Keiic Ne8.

Ham u3BecTHO, YTO COJIM B3aUMOJEHCTBYIOT MEXIy COOOW MpU YCIOBUH,
YTO OHU XOPOILIO PAaCTBOPUMBI, @ B pe3yJbTaTe peakui OOMeHa MoTydyaeTcst HoBas
HepacTBOprUMast coiib. C 3TUX MO3MIMI MMOTY4YaeTcs, YTO B3aUMOJCUCTBUE MEXKIY
XJIOPUJIOM JK€JIe€3a TPEXBAJEHTHOIO U XJIOPUAOM aMMOHMS HEBO3MOXKHO. OJHaKo,
OJIMH U3 CIOCOOOB MOJYyYEeHHsI a30Ta B JJAOOPATOPHBIX YCJIOBUAX MPOTEKAET IO
peaKkuu:

6FeCls + 2NH,4Cl = 6FeCl; + 8HCI + No.

1. Hayiuio npotuBopeuune. Kak ero o0bsCHUTH?
2. YciioBus TPOTEKAaHUSI peaKiuu oOMeHa?

3. Kakue BemiecTBa Ha3bIBAIOTCI COJISIMU ?

4. Knaccudukarius coyei.



Keiic Ne 9.

Bbl 3HaeTe, yTo HepacTBopuMble cond, Hanpumep Takue kak (CaCOsz) He
JOJKHBI  B3aUMOJICHCTBOBAaTh C JApyruMu cossmu. OJHAKo, HENaBHO, NpHU
npoBeneHnn 3kcnepumenta B cucteme FeClz + CaCOs; mb1 Habmoganu OypHOE
BbIJICJICHHUE Ta3a U BbINaJeHne 0yporo ocaaka. J{Jisi BEISICHEHHSI, KAKOM 3TO ra3, MbI
B PEAKIIMOHHYIO MPOOUPKY BHECIHU TOPSIIYIO JIyYdHY, U OHA moracia. Mbl Takxe
MIPOBEJM aHAIM3 OCAJKa W BBIACHSIHN, YTO Oypble YaCTULIBI OCaJIKa HEPACTBOPUMBI
B BOJIE U I1I€JI0YaX, HO PACTBOPUMBI B KUCIIOTaX.
1.Yto npousouwio npu B3aumojericteun FeCls ¢ CaCO3?

2. KakuMm 006pa3om u kakoit ra3z oopazoBajcs?
3.Uto u3 cebs nmpeacrasisieT Oypblit ocaiok?

Keiic Ne 10.
B 3ameuarenshoii kaure I1. Pynenko u E. Taybe «Ot Bogopoaa a0 ...»
CTaThsl O XJIOPE Ha3bIBaeTCs «YOWiila, CIPSATABLUIMICS B COJIOHKEY.
[Touemy >xe yOuiiia?
[Touemy B cononke?
Kaxk 310 00BICHUTE?
HazoBute pusnueckue cBOWCTBa ATOTO Trasa.

Keiic Ne 11

B wucropum wusBecteH chemyrommii WHTEpecHBbIH (akT: Brimarommiics
ecTecTBoUCHbITaTeNb ApeBHOCTH I[lnmuuuii Crapmmii moru®6 B 70 1. H.3. TIpH
V3BEP)KCHUM BYyJIKaHA. Ero IIEMSHHUK B NOUCbME HMCTOPUKY TamuTy mnucai:
«...Bapyr pasganuch packarsl rpomMa, U OT F'OPHOI'O IUIAMEHH IOKa4daJliChb BHU3
YyepHble cepHble apbl. Bee pazoexanuch. [ImuHui ... ynan u 3a10Xcsi».
1. Tlouemy?
2. Kakwue coemrHeHUs BXOAAT B COCTAaB BYJKAHMYECKUX ra30B?
3. Kaxumu cBoiicTBamMu OHH 00J1aqar0T?

Keiic Nel2

B uctopumn uzBecten cienyrouuii uatepecHnlii pakt: Ilapuma Kneomnarpa
10 COBETY MPUIABOPHOIO MEAHMKA pPACTBOPHUIA B YKCYCHOM KHCIOTE CaMylo
KPYIIHYI0 M3 U3BECTHBIX IOBEJIMPAM JKEMUYKHHY, a 3aTeéM [puHUMala
NOJIyYEHHBI PACTBOP B TEYEHUE HEKOTOPOTO BPEMEHMU.
1.Kakyro peakuuro ocyniectsuia Kneomnarpa?
2. Kakoe coenrHeHne oHa IpuHUMaa’?
3.Kakyro ¢popmyny umeer xemuyr?
4. K KakvM TOPHBIM NTOPOJIaM OTHOCUTCS KEMUYT?
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