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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumerHennss ®OC
®OC  npenHa3HaueH Uil IPOBEPKM  PE3YyJIbTATOB  OCBOEHUS
o0mieoOpa3oBaTeTbHON YUEOHOW JUCIUIUIMHBI «XUMHUS» TIO0 CICIHATBHOCTH
35.02.09 Boaubie 6Mopecypchl U akBakyJIbTypa
1.2. Heau u 3agayu co3ganus ®POC
Lenpto co3manuss POC sBIsE€TCA YCTaHOBJIEHUE COOTBETCTBUS YUYEOHBIX
JOCTH>KEHUM 3aIlJIaHUPOBAHHBIM pe3yJIbTaTaM 00yUueHus 1Mo 00111e00pa3zoBaTeIbHON
JUCHUTUTMHE « XUMUS» U TPEOOBAHUSIM OCHOBHOM 00pa30BaTelIbHON POrPaMMBbI.
®OC pemraet 3a1a4u:

- KOHTpPOJIb M YIpPaBJICHUE MPOIECCOM MPUOOpPETeHUs OO0yYarOIIMMUCS
HEOOXOJMMBIX 3HAHWUW, YMEHHMM, HABBIKOB W YpPOBHA C(HOPMHUPOBAHHOCTHU
komneteHuu, onpenenéHapix B @I'OC CIIO nmo HampaBlIeHUIO HOATOTOBKUA U Ha
ocaHoe PI'OC COO;

- KOHTPOJb (C TMOMOIILI0 Ha0oOpa OIEHOYHBIX CPEACTB) W yIpaBlEHUE
(C HOMOIIIbIO 3JIEMEHTOB OOpATHOM CBSI3M) JIOCTHIKEHHEM IeJiel peanu3aiuu
OIIOII, ONPEIEIICHHBIX B BUJIE Habopa OOILIEKYIbTYPHBIX,
obmenpodeccHoHaTbHBIX U MTPOQPECCHOHATBHBIX KOMIICTCHITHI BBIITYCKHUKOB.

Hasnauenwne (hoHIa OIEHOYHBIX CPEICTB: UCIIOIB3YETCS JIJIS ONEPATUBHOTO U
pPETYJISIPHOTO  yIpaBieHUS  y4eOHOH  JeATEIBHOCThIO (B TOM  4HCIIC
CaMOCTOATENLHOM) CTYJNEHTOB, a TakKXKe MpEIHA3HA4YeH JMJI1 OIICHKH CTEICHH
JOCTHKEHUSI 3aTUTAHUPOBAHHBIX PE3YJIbTATOB 00YUYEHUS 0 3aBEPILICHUIO O0yUECHUS
B YCTaHOBJICHHOW y4eOHBIM 11aHoM (opme: nuddepeHIIupOBAHHBIN 3aUET.

[lepedyeHb BHIIOB OIICHOYHBIX CPEJICTB COOTBETCTBYET paboueil mporpamme
JUCHUTUTUHBL « X UMHUSD.

1.3. Ilnanupyemblie pe3yJibTaThl OCBOCHUS 0011€00pa30BaTEeILHOM
aucUIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbTraTe ocBoeHUsI y4€OHOU TUCIUIUIMHBI O0yJarOUUNCs T0HKEH YMETh:

- OMPEAENATh N3YUYEHHBIEC BEILIECTBA 110 TPUBUAIBHON MU MEKIYHAPOIHOU
HOMEHKJIATYpE;

- ONPEEIISTh BAJICHTHOCTH U CTEIEHU OKUCJIEHHUSI XUMUYECKUX 3JIEMEHTOB, THUII
XAMUYECKOM CBSI3U B COCIWHEHMSX, 3apsi]l MOHA, XapakTep Cpelabl B BOJIHBIX
pacTBOpaxX HEOPTaHWUYECKUX M OPraHWYECKHX COCAUHEHWM, OKHUCIUTEIIb W
BOCCTAHOBHTEb, MPUHAIJICKHOCTH BEIIECTB K PA3HBIM KJIACCAM HEOPTAaHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

- XapakTepu30BaThb JJIEMEHTHl MAaJIbIX MEPHUOJOB MO HUX IOJOXKECHUIO B
[lepuonuueckoii cucreme J[.M. MeHneneeBa; oOnme XWUMHUYECKHE CBOMCTBa
METaJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYECKHUX
COCMHEHUMN; CTPOCHUE U XUMHUYECKHE CBONCTBA M3YYEHHBIX HEOPraHUYECKHUX U
OPTaHUYECKUX COCIMHECHUN;

- OOBSACHSTH 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, IPUPOTY



XUMHUYECKOW CBsI3W (MOHHOW KOBAJIGHTHOW, META/UIMYECKOW M BOJOPOIHON),
3aBUCUMOCTh CKOPOCTM XUMHYECKOW PEaKUUU U TMOJIOKEHUE XHUMHUUYECKOIrO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

- BBIIIOJIHATh XUMAYECKAN YKCIEPUMEHT: 110 PACIIO3HABAHUIO BaXKHEUIIINX
HEOPraHUYECKUX U OPraHUYE€CKUX COCINHEHHUI;

- TIPOBOJUTH  CAaMOCTOATENBHBI  TMOWUCK XUMUYECKOH HWHpOpMAUH  C
WCIIOJB30BAaHUEM  PA3JUYHBIX HCTOYHUKOB (HAYYHO-TOMYJISIPHBIX  M3JIaHUM,
KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HTepHETA); UCIIOJIb30BATh KOMITBIOTEPHBIE
TEXHOJIOTUM JIsi OOpaOOTKM U Tepefauyd XUMUYECKOM HHPoOpMalMu U ee
MPEICTaBICHUS B Pa3INYHBIX (hopMax;

- CBSI3BIBATh U3YUYEHHBIN MaTepualia co CBOei NMpophecCuoOHAIbHON e TENbHOCTDIO;
- pemaTh pacueTHbIE 33Ja4d [0 XUMHYECKUM (opMysiaM U YpaBHEHUSIM;

B pesynbTaTe ocBoeHUsT y4€OHOU TUCIUIUIMHBI O0YyYarOUUNCs 10KEH 3HATh:

- U3JI0’KEHHE BAXKHEHIITUX XUMUYECKUX TTOHSATUI: BEIIECTBO, XUMUYECKUM IJIEMEHT,
aToOM, MOJIEKyJla, OTHOCUTEIIbHbIE aTOMHAsi W MOJICKYJISIpHasE MacChl, HOH,
QJUIOTPONMS,  W30TOIbI,  XUMHUYECKass  CBSI3b,  AJIEKTPOOTPUILIATEIHHOCTD,
BAJICHTHOCTh, CTENEHb OKHUCJIEHUS, MOJb, MOJIIPHAs Macca, MOJIAPHBIA O0BbeM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSI,
PacTBOPBI, SJEKTPOJIUT W HEIJIEKTPOIUTHI, SJIECKTPOIUTHYECKAsT TUCCOIMALINS,
OKHUCJIUTENIb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, TEILJIOBOM 3(hPeKT
peaKkuuu, CKOPOCTh XMMHUYECKOW PEaKIuu, KaTalu3, XHUMHUYECKOE PaBHOBECHE,
YTJIEPOJIHBIN CKEJET, PYHKIIMOHAIIbHAS TPYIINA, H30MEPUSs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHE MacCChl BEIIECTB, IOCTOSHCTBA COCTaBa
BeuecTB, [lepuonnueckuii 3axon JI.1. Menneneena;

- OCHOBHBIE TEOPUHU XUMHUH: XUMUYECKOU CBA3H, SJIEKTPOIUTUYECKON UCCOLIMAIINH,
CTPOCHHUE OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM;

- OMMCAaHUE BAKHEUIIINX BEUIECTB U MATEPHUAJIOB: BAXKHEHIITNE METAJUIBI U CIUIaBhI;
CepHasi, COJIsIHasi, a30THAs W YKCyCHas KHCJIOTBI; OJIarOpoJIHbIE Ta3bl, BOJOPO/I,
KHUCJIOPOJ, TAJIOTEHBI, IIIEJIOUHbIC METAJIbl; OCHOBHBIC, KUCJIOTHBIE U aM(OTEpHBIC
OKCHUJIbI U THAPOKCHUIBI, IIEJIOUYHU, YTICKUCIBIA U yrapHbli ra3bl, CEpHUCTBINA Ta3,
aMMMaK, BOJla, MPUPOAHBIA ra3, METaH, 3TaH, dTUICH, alleTUJICH, XJIOPU] HATPUs,
KapOOHAT M TUAIPOKapOOHAT HATpus, KapOoHaT U pocdat kanpus, OEH305, METAHOI
U ATAJIOH, CIIOKHBIE APUPBI, KUPBI, MbLIIa, MOHOCAXapUAbI (TJIFOK032), JUCAXAPUIBI
(caxapo3sa), moymcaxapuabl (Kpaxmaia W IeJUT0J03a), aHWIMH, aMUHOKHUCIIOTHI,
O€JIKM, UCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAy4UyKH, IJIACTMACCHI;

Oco6oe 3HaueHne JUCIUIUTHHA UMeeT npu hopmupoBanuu 1 pazsutuu OK
u [1K (Tabmuma 1).



Taoauna 1.

Koa n
HAaHMEHOBaHHE
(popmMupyembIX
KOMIIeTeHI M

HJIaHI/IpyCMLIe pPE3yJbTaThl OCBOCHHUSA JTUCHUILINHBI

O01mue

I[I/ICIII/IHJII/IHapHLIe

OK 01.

Bribupats ciocoOst
pelieHus 3aaa4d
npodeccHnoHATEHOM
JESATSIbHOCTH
IMPUMCECHUTCIIBHO K
pa3IUYHBIM KOHTEKCTaM

JIP 05 B 4actu Tpy10BOr0 BOCIIUTAHMS:
- TOTOBHOCTH K Tpydy, OCO3HAHUE
Tpynoirooue;
- TOTOBHOCTh K AQKTHUBHOW JIEATCIBHOCTH TEXHOJOTHYCCKOU U
COLIMANIbHOM  HAMpPaBIIEHHOCTH, CHOCOOHOCTh  HMHULIMHUPOBATH,
TUTAHUPOBATh U CAMOCTOSTEIIEHO BBIITOJHATH TAKyIO ACSITEILHOCTD;
- UHTEpeC K pa3NuyHbIM cepam mpodeccnoHanbHOM 1eTenbHOCTH,
OBnajsieHne  YHUBEPCAIbHBIMH YYCOHBIMH TO3HABATECIIEHBIMHU
NENCTBUSIMU:
MP 01 a) 6a30Bble JIOTHYECKUE ACHCTBUA:
- CaMOCTOSITENIbHO (POPMYIUPOBATh M aKTyaIM3UPOBATH MpPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBI NPHU3HAK WM OCHOBAHHS IS
CpaBHEHUS, KJIacCU(PUKAUKU U 0000IICHUS;
- OmpeAensaTh UMM JAeATeIbHOCTH, 3aJaBaTh NapaMeTpbl U
KPUTEPHUU UX JIOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX
SIBIICHUSIX
- BHOCUTh KOPPEKTHBBHI B JI€ATEIHHOCTh, OIEHHUBATh COOTBETCTBHUE
PE3yIBTATOB TIEJISIM, OIICHUBATh PUCKU TTOCIICICTBUIN JACSITETLHOCTH;
- pa3BUBaTh KPEAaTHBHOE MBIIUICHUE MPU PEHICHUH KU3HEHHBIX
npobem
JIP 07 6) 6a30BBIC HCCIEOBATEIBCKUE JCHCTBUS:
- BJIAQJICTh HAaBBIKAMH YYeOHO-HCCIICIOBATEIbCKOW W MPOCKTHOMN
JESTEIIbHOCTH, HaBBIKAMU Pa3pelieHus mpoodaem
- BBIABIIATh TPUYMHHO-CIICJICTBCHHBIC CBSI3W M aKTYaIH3HPOBATH

OCHHOCTU  MAaCTCpCTBaA,

I1PO 2 BnageTh CUCTEMON XUMHUYECKUX 3HAHUH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoliye
HOHATUS (XMMHUYECKHH JIEMEHT, aToM,
AIIEKTPOHHAst 000JI0YKa aToMa, S-, p-, d-
3JIEKTPOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKYJa, BaJIECHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, CTEIICHb OKUCIICHHS,
XMUMHUECKas CBA3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIH 00BEM, YIIIEPOIHbII CKENeT,
(GyHKIMOHAIbHAS TPYIINA, PaAUKal, H30MEpHUs,
M30Mepbl, TOMOJIOTHYECKUIA PsiJl, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPO- U a30TCOIEpIKaIIIe
COEIMHEHUs], OMOJIOrMYECKH aKTHBHBIE
BellecTBa (yriaeBoJIbl, XKUPbI, OEIKH), MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMS,
KPUCTAJIJINYECKAsl pEIIEeTKA, TUIIBI XUMHUYECKHUX
peaxiuil (OKUCIUTENbHO-BOCCTAHOBUTEBHBIE,
9K30-U 3HJOTEPMHUYECKHE, PEAKIIUM HOHHOTO
o0MeHa), pacTBOp, JEKTPOIUTHI,
HEDJIEKTPOJIUTBI, JIIEKTPOIUTHIECKAS
JUCCOLIMAINS, OKHCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTb XUMHUYECKOM peaKuu, XUMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs
XUMHUYECKOTO CTPOEHMSI OPraHUYECKUX
BemectB A.M. bytieposa, Teopust




3a/1a4y, BbLABUIATh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTBI IS
JIOKa3aTeNbCTBA CBOMX YTBEP)KICHMM, 3alaBaTh IapaMmeTpsl U
KPUTEpUU PELLICHHUS;

- AHAJIM3UPOBATH IOJYUYECHHBIE B XOJI€ PEIICHUS 3a1a4M PE3yJIbTaThI,
KPUTUYECKH OLICHUBATh HUX JOCTOBEPHOCTb, IPOrHO3UPOBATH
U3MCHEHUE B HOBBIX YCJIOBHSX;

- YMETb IIEPEHOCHUTHh 3HAHUS B I[03HABATEIbHYI0 U INPAKTHUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;
- BBIJABUIaTb HOBBIE HJIEU, MpELIararb OPUTMHAIbHBIE MOAXOABI U
pelIeHUs; CHOCOOHOCTh MX MCIIOJNb30BaHUS B I1O3HABATEIbHOM U
COLIMAJIbHOU ITPAKTHUKE

ANEKTPOIUTUYECKON AUCCOLUALINH,
nepuoanueckuii 3akon [[.M1. Menneneena,
3aKOH COXPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH,
(haKTOJIOTHYECKHE CBEICHHSI O CBOWCTBAX,
cocTaBe, OJyuYeHUHU U 0e301acHOM
MCIIOJIb30BAHUU BOXKHEUIIINX HEOPTAaHUYECKUX
Y OPraHUYECKUX BEILECTB B OBITY U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKA;

- YMETb BBISABIISATH XapaKTEepPHbIC MPU3HAKU U U
B3aUMOCBSI3b U3YUCHHBIX TOHATUH, TPUMEHSTh
COOTBETCTBYIOIINE MOHITHSI IPU OMUCAHUU
CTPOCHHUSI U CBOMCTB B3aMMOCBSI3b U3yUYECHHBIX
MOHSTHI, TPUMEHSITHh COOTBETCTBYIOIIHE
MIOHSTHUS MIPU OTMCAHUH CTPOCHUS U CBONCTB
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB U
WX MPEBPAILECHUN; BBISBIISITH B3AUMOCBSI3b
XUMHYECKUX 3HAHUH C TOHITUSIMH U
MIPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

[IP6 3 ymerhp wucCHoib30BaTh HAUMEHOBAHUS
XUMUYECKUX COCAMHEHUN MEXIyHapOJHOTO
COH03a TEOPETUYECKON U MPUKIATHON XUMUHU U
TPUBHUAIIbHBIE HA3BaHUSl BAXKHEWIIUX BELIECTB

(3TMNeH,  aueTuieH, [HLIEpUH,  (eHod,
dopManbaerua, YKCycHas KHUCIIOTa, TJIMIUH,
yrapHeli ra3, YIJIEKHCIBIM Tra3, aMMHaK,
raieHasi  M3BeCTb,  HEramieHas  HM3BECTb,

MUTHEBAS CO/IAa U IPYTHX ), COCTABIIATH (POPMYIIBI
HEOPraHMYECKUX M OpPraHWYecKUX BEIEeCTB,
YpaBHEHHs] XMMUYECKUX PEAKIUU, OOBSICHITH
UX  CMBICN; TOATBEPXKJAaTh  XapaKTepHbIE
XUMHUYECKHE CBOIICTBa BELIECTB




COOTBETCTBYIOIIMMHM  3KCIEPUMEHTaMU U
3alACAMH YPAaBHEHUN XUMHUYECKUX PEaKLUN;
YMETb yCTaHaBJIUBATh IIPUHAICKHOCTD
W3Y4YCHHBIX HEOPraHUYECKUX U OPraHU4YEeCKUX
BEILECTB K OIPEICIICHHBIM KJIACCaM U IPyIIIaM
COEIMHEHUH, XapaKTepU30BaTh UX COCTAB U

- BAXHEUIIME CBOMCTBA; ONPEHEHATHh BHUJIbI
XMUMUYECKUX CBs3eM (KOBaJIeHTHas, WOHHAas,
MeTajuIMdecKas, BOJIOPOJIHAS), THIIBI
KPUCTAJTIMYECKHUX peLeToK BELICCTB;
KJIacCU(UIIUPOBATh XMMUYECKHUE PEAKIINH;

- copMHpOBaThH IIPEICTaBICHMUS: 0
XUMUYECKON COCTaBIIAIOLIEH
€CTECTBEHHOHAYYHOM KApTUHBI MHpPA, PO
XUMHM B I[I03HAHUU SIBJICHUN NOpPUPOIbI, B
(GOpMHpPOBAHUM  MBIIUIEHUS UM KYJbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBLHOW T'PaMOTHOCTH,
HEOOXOIUMOW Il pelleHus] IMPaKTHYECKUX
3aja4 M DKOJIOTUYECKH  OOOCHOBAHHOI'O
OTHOLLEHUS K CBOEMY 3J0POBBIO U IPUPOJHOMN
cpene;

ITP6 4 ymeTb IpOBOUTH pacyeThl 10
XUMHUYECKUM (pOopMyJaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIIMH C UCTIOIb30BAaHUEM
(bu3NYECKUX BEMYMH, XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHON CTOPOHBI: MACCHI,
o0beMa (HOpMaJIbHBIE YCIOBUS) ra3oB,
KOJIMYECTBA BEUIECTBA; UCIIOIb30BAThH
CUCTEMHBIE XUMUYECKUE 3HAHUSA AJI IPUHATUSA
pelieHnit B KOHKPETHBIX KU3HEHHBIX
CUTYallUAX, CBSI3aHHBIX C BELIECTBAMU U UX
PUMEHEHHEM

OK 02.

B o6iacTu IEHHOCTH HAYYHOTO MMO3HAHMS:

I[IP6 3 yMeTp MJaHUPOBaTh U  BbHIIOJHSITH




Ucnonb3oBars
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIHM3a U
HUHTEPIpETAINN
uHpOpMaLUU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTHH IS
BBITOJIHEHUS 3a/1a4
npodeccnoHaTBEHOMI
JeSTEITbHOCTH

JIP 04 chopMHpOBaHHOCTD MUPOBO33PEHUS,

COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSl HAyKU U
OOLIECTBEHHON MPAKTUKH, OCHOBAHHOIO Ha JUAJIOre KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MmecTa B
NOJUKYJIbTYPHOM  MHpPE;  COBEpIICHCTBOBAaHUE  S3BIKOBOM U
YUTATEJIbCKOM KyJIbTypbl KaK CpEACTBAa B3aUMOIECHUCTBUS MEXIY
JIOAbMU M IO3HAHUS MHpA; OCO3HAHME LEHHOCTHM Hay4YHOMU

NESATENIbHOCTH ~ TOTOBHOCTh  OCYLIECTBJISITH ~ MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHIUBUAYATBHO U B TPYIIIE
OBnaneHve  YHHUBEpPCAIbHBIMU  Y4eOHBIMH  I1O3HaBaTEIbHBIMU
JICUCTBUSIMU:

MP 04 B) pabota ¢ undopmaruei:

- BJIQJICTh HaBBIKaMU TOJTyYCHUS nHpOopMaUN u3
HUCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITENILHO

OCYIICCTBIISAITh TMOUCK, aHATU3, CHCTEMATU3aIlMI0 U WHTEPIPETAIIIO
uH(pOpMaIUU PA3IMYHBIX BUIOB U (GOPM MpECTaBICHUS

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMarax ¢ y4eTOM Ha3HAYCHUS
uH(pOpMaIIMU U 1IeJIEBOM ayTUTOPUH, BEIOMpasi ONTUMANBbHYIO (popmy
MPEJICTABICHUS U BU3YaJIH3aIiH;

- OLICHUBATH JIOCTOBEPHOCT,
uHpopmanuu, ee COOTBETCTBUE
MOpaTbHO-3THUYECKUM HOpMaM

- ACTIOJIB30BaTh CPEJICTBA MHPOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX 33124 C
coOroieHreM TpeOoBaHUM AIPrOHOMHKHU, TEXHUKH O€30MTaCHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, MPABOBBIX M STUYECKIX HOPM, HOPM
MH(pOpMaLOHHON

0e30IMacHOCTH;

- BIIQJICTh HaBBIKAMU PACITIO3HABAHUS U 3alIUTH HHPOPMAIIHH,
nH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH;

JECTUTUMHOCTD
IMpaBOBbBIM u

XUMUYECKUN  DIKCIEPUMEHT  (MpeBpalieHus]
OpPraHMYEeCKHX BEIIECTB IIpU  HArpeBaHUH,
MOJIyYEeHUE ATUICHA U HM3YyUYEHHE €ro CBOICTB,
Ka4yeCTBEHHbBIC PEAKIIUM Ha aJIbJACTHIbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JeHarypamusi OeJIKOB TIpH
HarpeBaHWHW, I[BETHBIE  pPEAKIUU  OCJIKOB;
MIPOBOJIUTH

peakIMy HOHHOTO OOMEHa, OIPEACNATh CPEny|
BOJIHBIX PacTBOPOB, KAUECTBEHHBIC PEAKIMU HA
cynbdar-, KapOOHAT- M XJOPUI-AaHUOHBI, HA
KaTHOH aMMOHMSI; PeIlaTh SKCIEPUMEHTAIHHBIC
3amayu 1o teMam "Metamisl" u "Hemeramnsl") B
COOTBETCTBUH c MpaBUIaMu TEXHUKH
0€301acHOCTH MPpU OOpaICHUH C BEIIECTBAMU H|
1abopaTOpHBIM O0OpPYZOBAaHUEM; TPE/ICTABIIATH
pe3yabTaThl XHMHMUYECKOTO HSKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHHI COOTBETCTBYIOIIUX
peakiuii © GOpMyIUPOBATh BBIBOJLI HA OCHOBE
ATUX PE3yJIbTaTOB,;

I[IP6 6 ymeTh aHaNM3UPOBATH XUMHUYECKYIO
uHpopMaIKio, TOIy4YaeMyl U3  Pa3HbBIX
HMCTOYHUKOB (CPEJICTB MAacCcOBOW MHpOpMaIuHy,
cetb HTEpHET U NpyTHE);

[1P6 4 B1ageTh OCHOBHBIMHA METOAAMH

Hay4YHOTO IMO3HAHUS BEUIECTB U XUMHUYECKUX
SIBJICHHH (HaOJI0/IeHNe, N3MEpEHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE); YMETh
MIPOBOJIUTH PACUYETHI IO XUMUUECKUM

dbopMysiaM U ypaBHEHUSIM XUMUYECKUX

PEaKIHi C UCTIOIB30BaHUEM (PU3HUECKUX
BEJIMYMH, XapaKTepU3YIOMINX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
HOPMaJIbHbIE YCIIOBHUS) Ta30B, KOJIMYECTBA




BCIICCTBA, MCIIOJb30BaTh CUCTCMHBIC
XUMHNYCCKNEC 3HAHUA I IPUHATHUA peH_ICHI/Iﬁ B
KOHKPCTHBIX )KU3HCHHBIX CUTyallUuAX,
CBA3aHHBIX C BCIICCTBAMHU U UX IIPUMCHCHHEM

OK 04.

DddexTruBHO
B3aHMMOJICHCTBO BaTh U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpPAa3BUTHIO, CaMOCTOATCIIbHOCTHU u
CaMOOIIPEeIENICHUIO;
MP 03 OsnaneHue HaBblKaMM  y4e€OHO-MCCIIEI0BATENbCKOM,

IIPOEKTHOM M COLMAIbHOMN ESITEIbHOCTH;
OBnajieHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU:
JIP 07 6) coBmecTHast AESATEIHHOCTD:
- TIOHMMaTh W WCIOJb30BaTh TMPEUMYIIECTBA KOMAaHJAHOU U
WHIUBUAYAIbHON pabOTHI;
- TPUHUMATH IEJIM COBMECTHOM NIE€SITEIIbHOCTH, OPraHW30BbIBATh U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHUIO: COCTaBIATH IUIaH
JICUCTBUMA, pacHpenensaTh pOJIM C YYETOM MHEHUW YYaCTHHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;
- KOOPJIMHUPOBATh W BBIIOJHATH Pa0OTy B YCJIOBHSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOCHCTBHUS;

OCYILECTBIISAITh  MMO3UTHBHOE CTPATETHYECKOE IIOBEACHUE B
Pa3IMYHBIX CUTYAIHIX, IPOSBIIATH TBOPUECTBO U BOOOpakeHUe, ObITh
WHUIUATUBHBIM

OBnazeHne yHUBEPCAIbHBIMU PETYJISTUBHBIMU JI€HCTBUSIMU:
MP 02 r) npunstue cedst U Jpyrux JIoeu:
- MPUHUMATh MOTHUBBI M APTYMEHTHl APYIUX JIOJEH NpH aHAINU3E
pe3yIabTaTOB ACSATEIHHOCTH,
- IpU3HABaTh CBOE MIPABO U MPABO APYTUX TIOJEH Ha OMINOKY;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMH JPYTOro YEIOBEKa

ITP6 3 ymeTh naaHUpPOBATh U BBIIOJIHATh
XUMUYECKUH IKCIIEPUMEHT (TIpEeBpaILEHUs
OpraHMYECKUX BEIECTB IIPU HarpPEBAHUU,
IIOJIy4YEHHUE TUIICHA U U3YYECHHE €r0 CBOUCTB,
KaueCTBEHHbIE PEAKIIMM Ha aJIbJICTU]IbI,
KpaxmMall, yKCyCHYIO KHCIIOTY; JC€HATyPaLHs
O€JIKOB IIPU HAarpEBaHUU, LIBETHBIE PEAKIINU
0€eJKOB; MPOBOAUTH PEaKIM HOHHOTO 0OMeHa,
OIPEEIATh CPEY BOJHBIX PaCTBOPOB,
Ka4yeCcTBEHHbIE peaKkuH Ha cyibdar-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUS;

I1P6 5 pemaTh 3KCIEpUMEHTAJIbHBIE 33/1a4H 110
temaMm "Metamibel" u "Hemeramisl" B
COOTBETCTBUU C IPaBUIAMH TEXHUKHU
0e30nmacHOCTH IpU OOpAIIEHUH C BEIIECTBAMU
1 1a00paTOpHBIM 000pPYIOBaHUEM;
IIPEJICTABIISTh PE3YJIBTATE XUMUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alncCu ypaBHEHUI
COOTBETCTBYIOIUX peakuuil U GopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB

OK 07.
ConelicTBOBaThH
COXPAaHEHUIO
OKpYKaroIlei cpepl,
pecypcocOepex eHulo,
MPUMEHSITh 3HaHUsI 00

JIP 14 B 00acTH SKOJIOTHYECKOT0 BOCIUTAHUS

- c(hOpMHUPOBAHHOCTDh  JKOJOTUYECKOW KYJIbTYpbl, TIOHHMaHHUE
BIIUSIHUSA COLMAIBHO-DKOHOMUYECKUX TIPOLIECCOB HA COCTOSHHUE
MIPUPOTHON M COITMATBHON CPEe/Ibl, OCO3HAHKE TII00ATLHOTO XapaKkTepa
HKOJIOTMYECKUX MPOOIIeM;

- TUIAHUPOBAHME M OCYIIECTBICHUE NEMCTBUM B OKPYKAIONIEH cpeae

P61

chopMUpOBaTh TMPEACTABICHUS: O
XUMHUYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIU
XUMHUHU B TIIO3HAHUH SIBJ'IeHI/Iﬁ HpHpOHBI, B
(GOpPMUPOBAHUM  MBIIUICHUS ©  KYJBTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAITHHOM TPaMOTHOCTH,




W3MEHECHUU KIIUMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaLUsAX

Ha OCHOBE 3HAHUA LIeJIeH YCTOMYUBOIO Pa3BUTHS YETIOBEUYECTBA;
AKTUBHOE HENPUATHE ACUCTBUM, MPUHOCSAUIMX BpEl OKPYKAOIICH
cpene;

- yMEHHE TIPOTHO3UPOBATH HEOIArONMPHUATHBIE SKOJIOTHUYCCKHE
MOCJIE/ICTBUSI MPENTPUHUMAEMBIX JIEUCTBUM, PEJOTBPAIATh UX;

- pacumpeHue OIThITa JIeSITEIILHOCTH JKOJIOTHYECKON
HaIPaBJICHHOCTH;

MP 03 oBnajeHue HaBbIKaMH Y4eOHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

HEOOXOIMMOW JJIsi pEIIeHUS TNPaKTHUYECKUX
3a7a4 W OKOJIOTHYECKH  0OOCHOBAaHHOTO
OTHOILEHHUS K CBOEMY 3J0POBBIO U IPUPOJHOMN
cpene;

ITP6 5 ymetsb coOmroiaTh npaBuiia
HKOJIOTUYECKH 11e1ec000pa3HOro OBEICHHS B
OBITY U TPYAOBOH JEATEIHHOCTH B IEIIAX
COXpaHEHHsI CBOETO 3/10POBbS M OKPY KarOIIEH
IIPUPOJHOM CPE/ibl; YUYUTHIBATh OIIACHOCTH
BO3/ICHCTBUS Ha )KUBBIC OPraHU3MbI
OMpCACJICHHBIX BEIICCTB, IIOHNUMAs CMBICII
NOKa3aTels MpeaesbHOM JOmyCTHMON
KOHIICHTpaluu

[IK 1.1. IIpoBouTH
THJIPOJIOTUICCKUE H
THAPOXHUMHUYECCKUE
HaOJII0IeHUS HA
pBIO0X 035 CTBEHHBIX
BOJIOEMAX.

JIP 09. T'0oTOBHOCTB U CHOCOOHOCTH K 0OpPa30BaHHIO, B TOM UUCIIE
caM000pa3oBaHuI0, HA MPOTSHKCHUN BCEH )KM3HH; CO3HATEITHHOE
OTHOINICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
YCHEIHON MPOPECCHOHATHHON M OOIECTBEHHOM e TCIIEHOCTH.

JIP 13. Oco3HaHnHbIif BEIOOP Oyayiieii mpodeccuu 1 BO3MOKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TIJIAHOB; OTHOIIECHUE K
npodecCHOHANBEHOM e TENbHOCTH KaK BO3MOKHOCTH Y4acTHUs B
pelIeHUH JTUYHBIX, OOIIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MTPOOJIEM.

MP 01. YMeHnue caMOCTOSTENBHO ONPEAETATh LU AeITeIbHOCTH 1
COCTaBIIATh TUIAHBI IEATEIBHOCTH; CAMOCTOATEIHHO OCYIIECTBIISATS,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEILHOCTD; UCIIOJIH30BATh
BCE BO3MOJKHBIE PECYPCHI JIJIsl JOCTUKEHHUS MOCTABIECHHBIX LIeJeH U
peanu3anuy MIaHoB JAeSTEIHLHOCTH; BEIOUPATh YCIEIIHbIE CTPATETUN
B PA3IMYHBIX CUTYAIUIX

ITP6 1 ChopmMupoBaHHOCTD MPEICTABICHUMA O
MECTE XMMHUHU B COBPEMEHHON HAYYHON KapTHUHE
MHUpa; TOHUMaHUE POJIU XUMHH B
(dbopMUPOBaHHUU KPYro30pa ¥ PyHKIIHOHATBHON
IPAaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS
MPAKTUYECKUX 3a]1a4;

[1P6 3 BnageHue OCHOBHBIMU METOIAMHA
HAay4YHOT'O IMO3HAHUS, HCTI0JIb3YEMBIMU B
XMMHH: HaOI0/ICHNE, ONIMCaHUE, U3MEpPEHHE,
AKCIIEPUMEHT; YMEHUE 00pabaThIBaTh,
OOBSACHATH PE3YIbTATHl IPOBEACHHBIX OMBITOB
U JIeNaTh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH
MIPUMEHATH METO/IbI ITI03HAHUS [IPU PELLICHUHN
MPAKTUYECKUX 3a]1ay;

[1P6 5 Bnagenue nmpaBuiiaMu TEXHUKH
0€30macHOCTH NP UCITOJIH30BAHUN
XUMHYECKHX BEILECTB;

IIK 1.2. OtOupats u
o0OpabaTsIBaTh
TUIPOOHOJIOTHYECKUE U

JIP 09. 'oToBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
camMo00pa3zoBaHuIo0, HA MPOTSHKEHUU BCEH )KM3HH; CO3HATETHHOE
OTHONICHHE K HEMTPEPHIBHOMY 00Pa30BAHUIO KaK YCIOBHIO

IT1P6 1 ChopmupoBaHHOCTH MPEICTABICHUM O
MECTE XMMHUHU B COBPEMEHHOW HAyYHOU KapTHUHE




THIPOXUMUYIECKUE
poOkI.

YCHENHON MPOPEeCCHOHATBHON 1 00IIECTBEHHOM e TEIILHOCTH.

JIP 13. Oco3nanHbIi BEIOOp OyayIIeH mpodeccuu U BO3MOKHOCTEH
peanu3anuu COOCTBEHHBIX )KH3HEHHBIX IUIAHOB; OTHOIIEHUE K
poeCCUOHATLHOM IEATETLHOCTH KaK BO3MOKHOCTH Yy4acTus B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX,
0OLIeHAIIMOHAIBHBIX MTPOOJIEM.

MP 01. YMeHue caMOCTOSATENBHO ONPEAEIATh LEIHU A€ATEIbHOCTH U
COCTABJIATH TUIAHBI JACATEIBHOCTH; CAMOCTOSTEIILHO OCYIIECTBIISATH,
KOHTPOJIMPOBATHh U KOPPEKTUPOBATH JESATEILHOCTD; HCIIOIH30BATh
BCE BO3MOJXKHBIC PECYPCHI ISl TOCTHIKEHHSI TOCTABJICHHBIX IIEJICH U
peaM3aIvy IJIAHOB JIESATSIIbHOCTH; BRIOUPATH YCIICITHBIC CTPATETHH
B Pa3JIUYHBIX CUTYaIlUsAX

MHpa; TOHUMaHUE POJIU XUMHUH B
(dhopMHUpOBaHUH KPYTro30pa U (YHKIIMOHATBLHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS
MPaKTUYECKHUX 3a/1a4;

I1P6 3 BnageHue OCHOBHBIMH METOIaMU
Hay4YHOTO ITO3HAHUS, UCTIOJIb3yEMbIMHU B
XVMHH: HaOJIO/ICHNE, ONTMCaHUE, U3MEPEHUE,
AKCIIEPUMEHT; YMEHHUE 00pabaThIBaTh,
OOBSACHATH PE3YJIbTATHI IPOBEJACHHBIX OMIBITOB
U JIeJIaTh BBIBOJbI; TOTOBHOCTE M CITOCOOHOCTh
MIPUMEHSATH METOJIbI IO3HAHMS TIPU PEIICHUN
MPaKTUYECKHUX 3a/1a4;

I1P6 5 Bnagenue npaBuiiaMu TEXHUKH
0€301aCHOCTH P UCITOJIB30BAHUN
XUMHYECKHX BCIIECTB;

[IK 4.5. KonTposiupoBarhb
COCTOSIHHE BOJHBIX
00BEKTOB H
BOJIOOXPaHHBIX 30H, a
TaK)Ke XapakrTep
AQHTPOTIOTEHHOTO
BO3JICHICTBUS HAa BOJHBIC
Oropecypchl U Cpesly X
oOuTaHusl.

JIP 09. I'oTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE
camMo00pa30BaHMIO, HA TIPOTSHKECHUN BCEH KU3HH; CO3HATEIHHOE
OTHOILIEHHE K HEMPEPbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO
YCTEIHON MPOPECCHOHATBHON M OOIECTBEHHOM e TCIIEHOCTH.
JIP 13. Oco3naHHbIi BEIOOD OyayIiel npodeccuu 1 BO3MOKHOCTEH
peanu3any cOOCTBEHHBIX )KU3HEHHBIX IIJIAHOB; OTHOIICHUE K
npodecCHOHATIBLHOM 1eATETbHOCTH KaK BO3MOXKHOCTH y4acTus B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX MPOOJIEM.

MP 03. Bnanenue HaBbIKaMH [103HABATEIbHOMN, YyUEOHO-
UCCIIEI0BATEIbCKON U MPOEKTHON JEATENbHOCTH, HABBIKAMU
paszpenieHus npodaem; cnocoOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELICHUs IPAaKTHUYECKUX 3a/1a4,
NPUMEHEHHIO PA3JINYHBIX METOJ/IOB IMIO3HAHUS B CO3/IaHUH HOBOU
6a3bl MaTepUaIbHOMN KYJIBTYpbI, B PELICHUHU TI00aIbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA

ITP6 1 ChopmMupoBaHHOCTH MIPE/ICTABICHUMA O
MECTE XMMHUU B COBPEMEHHON HAYYHON KapTUHE
MHUpa; TOHUMaHUE POJIU XUMHH B
(dbopMUPOBaHHUU KPYro30pa ¥ PyHKIIHOHATBHON
rPaMOTHOCTH YEJIOBEKA JUJISL PELLIECHUS
MPAKTUYECKUX 3a]1ay;

[1P6 3 Bnagenue OCHOBHBIMU METOIAMHA
HAay4YHOT'O MMO3HAHUS, HCTI0JIb3YEMBIMU B
XMMHH: HaOI0/IeHKE, ONMCaHUEe, U3MEpPEHHE,
AKCIIEPUMEHT; YMEHUE 00pabaThiBaTh,
OOBSACHATH PE3YyIbTATHl IPOBEACHHBIX OMBITOB
Y JIeNaTh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH
MPUMEHSATHh METObI IO3HAHMS IPU PELICHUN
MPAaKTUYECKUX 3a]1ay;

ITP6 6 ChopmupoBaHHOCTH COOCTBEHHOI
TO3UIMH 110 OTHOIIEHUIO K XUMHYECKON
uH(pOpMaIIUH, TTOTYyYaeMON U3 Pa3HBIX
HWCTOYHUKOB




1.4. XapakTepuCTHKHU OLIEHOYHBIX CPEICTB

n/

HaumMmenoBanue
OLICHOYHOI'0 CPeACTBA

KpaTkasi xapakTepuCTHKA OLIEHOYHOT'0 CPeICTBA

[Ipe3enTanuu

Pa0oTbl, HanpaByIeHHbIE HA BBHIMOJIHEHUE KOMIUIEKCA
y4eOHbIX M MCCJIEIOBATEIbCKUX  3aJIaHHM.
[103BONSAIIOT ~ OLIGHUTh YMEHHUS  0O0yYaroluxcs
CaMOCTOSITENIbHO KOHCTPYHPOBAaTh CBOW 3HAHHS B
rpo1ecce peleHus y4eOHBIX 3ajad,
OpPUEHTHUPOBATHCS B UH(POPMAITMOHHOM
IPOCTPAHCTBE U YPOBEHb CHOPMUPOBAHHOCTU
AHAIMUTHYECKUX, HCCIEAOBATEIIbCKUX  HABBIKOB,
HaBBIKOB MPaKTUYECKOTO U TBOPYECKOTO
MBIILICHUS.

Pedepar

[Iponyxt CaMOCTOSITETIbHOU paboThI
oOyyJaroIerocs, MpeICTaBISAIOMUN cOO0H KpaTKoe
W3JI0)KEHUE B IIMCBMEHHOM BHJIE ITOJYYEHHBIX
pe3yJIbTaTOB TEOPETUYECKOTO aHaJin3a
OTIPEJICTICHHONW y4eOHO-UCCIIEIOBATEIbCKON TEMBI,
IZ€ aBTOP PAaCKphIBA€T CYThb  MCCIIELYyEeMOU
poOJIeMbl, PUBOIUT PaA3IUYHbIC TOUKU 3PECHHS, a
TaKke COOCTBEHHBIC B3IJIsI/Ibl HA HEE.

Jlokmnazm, cooOmenue

PacmmpeHHoe MMCEMEHHOE MM YCTHOE COOOIICHUE
Ha OCHOBE COBOKYITHOCTH PaHee OIyOJIMKOBAHHBIX
UCCIICIOBATEIILCKUX, HAYYHBIX Pa3pabOTOK, IO
COOTBETCTBYIOIIEH OTpacid HAy4YHBIX 3HAHHIA,
UMEIONNX 3HAYCHHWE JIJII TEOPUU HAYKH U
MpaKTHYeCKOro nmpuMeHeHus. [Ipencrasiser coboi
00001mEéHHOe U3JI0KCHHE pe3ybTaToB
MPOBEAEHHBIX HCCIICIOBAHUM, JKCIEPUMEHTOB W
pa3pabOTOK,  W3BECTHBIX  IMHPOKOMY  KpPYTY
CHCIMAMCTOB B OTPACIIM HAyYHBIX 3HAHUH.

KoHnTtposbHas padota

KoHTposibHble paOOThl  MPOBOAATCS C  LENbIO
OIpEEIeHHs] KOHEYHOTO pe3ysbTaTa B 00y4eHHUH I10
JaHHOW  TEME  WIM  pasleily,  IO3BOJIIOT
KOHTPOJMPOBAaTh 3HAHUA OJHOTO M TOTO XKe
Marepuraa HEOJHOKPATHO. Lenecoobpazno
MPOBOJUTH KOHTPOJIbHBIE PAOOTHI PA3IMYHOTO BU/IA.
C noMo1isr0 IpOMEKyTOUYHOM KOHTPOJILHON pabOThI
IpOBEPSIETCsS] YCBOCHHE O0YUaIOIUMUCS MaTepHrasa
B MEpUOJ U3y4YeHHUs TeMbl. MiToroBas KOHTpoJbHAs
paboTa MPOBOJIUTCS C IIEJIbIO MPOBEPKH 3HAHUMA U
YMEHHMM MO OTAEIBHOM TeMe, Kypcy. JlomamHss
KOHTpOJIbHAs paboTa MpU3BaHa CUCTEMATU3UPOBATh



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

3HAHWS, T[IO3BOJISIET TIOBTOPUTH W  3aKPEIUTh
matepuan. [Ipu ee BeIoNHEHNH OOydYaromuecs He
OTpaHUYCHBl BPEMEHEM, MOTYT HCIOJIb30BaTh
JIIOOBIE y4eOHbBIC II0COOHS. Kaxnomy
oOydJaroremMycsi TaeTcsi CBOM BapuaHT paOOTHI, B
KOTOPBIN BKITFOUAIOTCS TBOPUYECKHE 3aaHUS JIJIS
dbopMupoBaHUS 0003HAYCHHBIX KOMIIETCHTHOCTCH.

Koncnekr KoHcriekT mo3BomsieT (hopMHpOBAaTH W OIICHUBATh
YMEHHUS 00yJaroIIIXCsl o nepepadboTKe
nHbOopMaInu.

[Ipaktnueckast pabora | [Ipaktuueckas pabora — 3TO 3aJaHue JJs
CTYJEHTa, KOTOPOE JOJKHO OBITh BBIINOJHEHO I10
TEME, ONpPENEICHHON IIPETOIaBATEIIEM.
[Ipennonaraercs TaKXe HCITOJIb30BaHUE

PEKOMEHA0BAaHHOM UM JINTEPATYPHI IIPU ITOATOTOBKE
K TIpakTU4Yeckol paboTe U IJIaHA M3y4YEHUs
Marepuaiia. PaccmarpuBaeMoe 3aJaHue B psfe
CIIy4acB BKJIIOYAET JOIOJHUTEIBHYI IIPOBEPKY
3HAHUW CTYJEHTa — IOCPEACTBOM TECTUPOBAHMS
WM, HaIpUMeEp, HAMCaHUsI KOHTPOJIbHON paOdOTHI.
['maBHas 1enb NPOBEAEHUS MPAKTUYECKOW PadOThI
3aKJIIOYAeTCss B BBIpA0OTKE y  CTyZACHTa
MPaKTUYECKUX YMEHUH, CBA3AHHBIX ¢ 0000IIEHMEM
M UWHTEpPIpPETAlHe TEeX WM MWHBIX HAyYHBIX
MarepuasioB. Kpome Toro, oxupaercs, 4To
pe3ynbTaThl  MPAKTUYECKMX  3aHATUH  OyayT
BIIOCJIEJICTBUM  UCHOJIb30BaThCS  OOYyYAIOIUMUCS
JUIsl OCBOEHUSI HOBBIX TEM.

JlabopaTtopHas pabora

Jlaboparopnas  pabora « — 00s13aTeTbHBIN
KOMITOHEHT OOJIBIITMHCTBA 00pazoBaTeIbHbIX
nporpamMMm. CTyneHTbl Ha TMPaKTUKE YCBAaWBAIOT
TEOPETUUYECKUE OCHOBBI " MpuoOpeTaroT
MpPaKTUYECKUE yMEHHUsI U HaBbIKA.  ONBIT
HCCIICJIOBAaHUSI pa3BUBaeT yMEHHE HaOJIOAaTh,
U3MepsATh,  paboTaTh C  MarepualaMM = U
BBIUUCIUTENBHOU  TexHuUkou.  [lpuuem  kak
CaMOCTOSITENIbHO, TaK U B COCTaBE MUHU-TPYIIIIHI.




[Ipoext

[Ipoexkt mnpexacraBnser coOoil yueOHBIA MPOEKT,
BBITIOJTHSIEMbBIN 00yUJalOIUMCSI B paMKaX OJTHOTO UJTH
HECKOJBKMX yYE€OHBIX TIPEAMETOB C  IICJIBIO
MPOJICMOHCTPUPOBATh  CBOM  JOCTIDKEHUS B
CaMOCTOSATEIILHOM  OCBOEHHUW  COACPKaHHUS U
METO/I0B U30paHHBIX 00JIacTel 3HAHUI /W BUIOB
NEATEIbHOCTH U CIHOCOOHOCTh MPOEKTUPOBATh U
OCYUIECTBJIATH 11€J1IeCO00Pa3HYI0 U PE3YJIbTATUBHYIO
JeSATEeIbHOCTD (yueOHO-1T03HaBaTEIIbHYIO,
KOHCTPYKTOPCKYIO, COLIMAJIbHYIO, XYI0KECTBEHHO-
TBOPYECKYIO).

Keiic-3aganue

[IpobnemMHoe 3amanue, B KOTOPOM OOydYaroiemycs
npeyaraiT OCMBICJIUTD peabHyI0
po(hecCHOHATEHO-OPUEHTUPOBAHHYIO  CUTYAIIUIO,
HEOOXOUMYIO JIJIsl pEIICHUS JAaHHOU TTPOOIIEMBI.

10.

Tect

Cucrema CTaHJIaPTU3UPOBAHHBIX 3aJIaHuH,
MO3BOJIAIONIAS ~ aBTOMATH3UPOBAaTh  IPOIECAYPY
W3MEpPEHUs  ypOBHA  3HAHMM W yYMEHHH
00yYaroIerocs.

1.

JuddepenurpoBaHHbIii
3a4€T

KoHTposibHOE MeponpusaTue, KOTOpoe MpPOBOAUTCS
0 OKOHYAHWIO H3Y4YEHHUs AMCLMIUIMHBI B BUJIE,
IPELYCMOTPEHHOM Y4Y€OHBIM ILIAHOM.




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

Koa n Pasznen/Tema Texkymuiit KOHTPOJIb Py0exubiii IIpomexyTouHast
HAUMEHOBAHME KOHTPOJIb aTTrecTanus
(opmupyembIx Oueno4Hoe cpeacTBoO
KOMIIeTeHI M
Pazmexn 1.
OCHOBBI CTPOEHUS
BELIECTBA
OK 01 Crpoenne aToMOB 1.Tect «Ctpoenue atomoB
XUMHUYECKUX DJIEMEHTOB U | XUMHUYECKHUX 3JIEMEHTOB H
MIPUPOJIA XUMHYECKON MIPUPOJIA XUMUUECKOMN CBSI3M.
CBSI3U 2. 3amauu Ha COCTaBJIEHUE
XUMU4YecKux GhopmyJi
JIBYXaTOMHBIX COE€AMHEHUI
(oKkcHI0B, CyNb(PHUIOB,
TUJPUJIOB U T.I1.).
OK 01 [TIeprnonnueckuit 3aKOH U [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 tabmmia [[.1. MenneneeBa | TeopeTHdecKre 3a/laHus Ha

XapaKTepr3aIuio XUMHUICCKUX
3JIEMEHTOB: «MeTalInuecKue
/ HEeMETaININYECKHUE CBOMCTBA,
AIEKTPOOTPHUIATEIIBHOCTD U
CPOJICTBO K DJICKTPOHY
XUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AIICKTPOHHBIM CTPOCHHUEM U




MTOJIO)KCHUEM B
IIEPUOJNYECKON CUCTEME
XUMHYECKHX 3aemenToB 1. 1.
MeHneneeBay.

Paznexn 2. KonTposbHas

XUMHUYECKHUE peaKIun pabota «CTpoeHHe
BEILIECTBA U
XHUMHYECKHE
peaKITum

OK 01

THUIBI XUMUYECKUX
peaKumit

1.3amaum Ha cocTaBJICHUE
YPaBHEHHM PEaKIUN:
-COCTMHEHM S, 3aMEIIICHU,
pazyioxeHus, oOMeHa
2.3aga4yu Ha pacueT
KOJMYECTBEHHBIX
XapaKTePUCTHUK MPOTYKTa
pEaKLMKU COSTMHECHUS,
MaCCOBOH MJIM 00BEMHOM JOIU
BBIX0J1a MMPOAYKTA PEaKIINH
COEJIMHEHUS OT TEOPETUUYECKHU
BO3MOKHOT'0; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILIECTB U MIPOIYKTOB
peakiuu; Maccol (00beM,
KOJIMYECTBO BEILIECTBA)
POJIYKTa PEAKIIUU, €CIIU OJHO




W3 BEIECTB JAHO B BUJIE
pacTBopa ¢ ONpeieICHHOM
MacCOBOM JioJieH

pPacTBOPEHHOT'O BEIIIECTBA.

OK 01 DIIEKTPOIUTAYECKAS 1. 3amaHust Ha cOCTaBJICHUE
JTHCCOLIMALINS ¥ NOHHBIN MOJIEKYJISIPHBIX M MOHHBIX
obmeH peaKLMil C y4acTHEM OKCHJIOB,
KHUCJIOT, OCHOBAHMHU U COJICH,
HMOHHBIX PEaKIUi THApOIn3a
COJIEH, YCTaHOBJICHUE
M3MEHEHUS KUCJIOTHOCTH
Cpeabl.
2. JJabopaTopnas pabota
«Peakium ruapoamnzay.
Paznexn 3. KonTponbHas
CrpoeHue u cBOMCTBa pabora «CBoiicTBa
HEOPraHUYECKHUX BEIIECCTB HEOPraHUYECKHUX
BEIIICCTBY
OK 01 Knaccuduxarnmus, 1.Tect «Homenknarypa u

HOMEHKJIaTypa U CTPOEHUE
HEOPraHUYECKHUX BEIIECTB

Ha3BaHUE HEOPTraHUYECKUX
BEILIECTB UCXOs U3 UX
XUMUYECKON (OpMYIIbl MU
COCTaBJICHHE XUMHYECKON
(bopMyIIbI KCXOIA U3 HA3BAHUS
BEILIECTBA 10 MEXKYHApOIHOU
VI TPUBHUAJIBHOU
HOMEHKJIaType».




2.3aa4u Ha pacyeT MacCcoOBOM
J0M (MacChl) XUMHUYECKOTO
3JeMEHTa (COEMHEHNUS)B
MoJIeKyJie (cMecH).
3.IIpakTryeckue 3aganus Mo
KJaccuuKaIuu,
HOMEHKJIaType U XUMHUYECKUM
dbopmysiaMm HeoOpraHUYeCKuxX
BEIIIECTB PA3JIUYHBIX KJIACCOB.

OK 01
OK 02

DU3UKO-XUMHYECKHE
CBOMCTBA HCOPIraHUYCCKHUX
BCIICCTB

1.Tect «OcobenHocTH
XHUMHYECKUX CBOMCTB
OKCHUOB, KMCJIOT, OCHOBaHHH,
aM(OTEepHBIX TUAPOKCHUIOB U
CoJICi».

2.IIpaktuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
CBOWCTBA U IOJIYy4YECHUE
HEOPraHUYECKUX BEIIECTB.
3.JlabopaTtopHas pabota
«CBolCTBa METAJIJIOB U
HEMETAJJIOB.

OK 01
OK 02

[IpownsBoacTBO
HEOPTaHUYECKHUX BEIIECTB.
3HavYeHUE U IPUMECHEHUE B
OBITY M Ha POU3BOJICTBE

[IpakTHKO-OpUEHTUPOBAHHBIE
3a1aHUS IO COCTABJIEHUIO
XMMHUYECKUX PEaKIUH C
y4aCTHEM HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX IS
ux




UIEeHTU(DUKAITIH 1
MIPOMBIIIJICHHBIX CITIOCOOOB
MOJTYYCHHSI.

Pa3znen 4. Kunetnueckue u KontponpHas
TEPMOJIMHAMHUYECKHE pabota
3aKOHOMEPHOCTH «CKkopocTb
IPOTEKaHUS XUMUYECKUX XUMHUYECKON
peakuui peaKkuuu u
XUMHUYECKOE
pPaBHOBECHE»
OK 01 Kunernueckue 1. JJaGopatopHas paboTa
OK 02 3aKOHOMEPHOCTHU «Onpenenenne 3aBUCUMOCTH
MPOTEKaHUS CKOPOCTHU PEaKLUUU OT
XUMUYECKUX pPEeAKIU KOHLIEHTPAIUU pearupyromnmx
BELLECTBY;
2. IIpaktuxo-
OPHUEHTHPOBAHHBIE
TEOPETUUYECKHE 3aJaHMs Ha
aHanu3 (hakTOPOB, BIMSIONTUX
Ha U3MEHEHHE CKOPOCTH
XAMHUYECKOU pEaKIINH.
OK 01 TepmonnHamuyeckue 1. 3amaum Ha pacyeTsl
OK 02 3aKOHOMEPHOCTHU TETTOBBIX
MIPOTEKAHUS XUMUYECKUX 3¢ (PEeKTOB XUMHUUECKUX
peakuuii. PaBHoBecue peakuumn

XUMHUYECKUX peaKIui

U OTIPEJICIICHHE THITA PEAKIINH
(o terioBoMy dPekTy:
9K30-




Y DHAOTEPMUYECKUE).

2. IlpakTuko-
OpUEHTHUPOBAHHBIE

3a/1aHHs HA IPUMEHEHHE
npunnuna Jle [larense ns
HAXO0XKIECHUS HaIlPaBJICHUS
CMELICHUS PABHOBECUS
XUMUYECKON PEaKIUU U
aHaIu3

(akTOpOB, BIUAIOIINX HA
CMELIEHUE XUMHYECKOTO
pPaBHOBECHSI.

3. JJaboparopHas paboTa
«/3yueHne BIusIHUSA
Pa3IMYHBIX

(aKTOpPOB Ha CMEILIEHUE
XUMHUYECKOTO PABHOBECHSI.

Paznen 5. JucniepcHblie
CUCTEMBI

KonTponbHas
paboTa 1o Teme
«JlucniepcHbie
CHCTEMBI»

OK 01
OK 02

JlucriepcHbIE CUCTEMBI U
(bakTOphl UX YCTONYHBOCTH

1. 3agaun Ha PUTOTOBIICHHE
pacTBOpPOB.

2.IIpaktuko-
OpUEHTHUPOBAHHBIE PACUETHBIC
3a/laHusl Ha TUCTIEPCHbBIE
CUCTEMBI, UCTIOJIb3YEMBIE B




OBITOBOM U MPOU3BOICTBEHHOI
JEATEIbHOCTH YEIOBEKa.

OK 01 HccnenoBanne CBOWCTB JlabopaTopHas pabota
JTUCTIEPCHBIX CUCTEM «IIpuroTtoBrieHre pacCTBOPOBY;
«HccnenoBanue TUCIIEPCHBIX
CHCTEM).
Paznen 6. KonTposbHas
CtpoeHue 1 CBOMCTBa pabota «CTpoeHHE
OpraHUYECKUX BEIECTB U CBOMCTBa
OpraHUYECKUX
BEIIECTBY
OK 01 Knaccudukanus 1. 3aganus Ha cocTaBIcHUE

CTpPOEHHE U HOMEHKJIaTypa
OpraHUYECKHUX BEIECTB

Ha3BaHUM OPraHUYECKUX
COEJIMHEHUH 10 TPUBUAIIBHOMN
VI MEKTyHapOTHOU
CUCTEMaTUYECKON
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJIEHUE
NOJIHBIX U COKPAICHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIIECTB
OTZEJIBHBIX KJIACCOB.

3. 3amaun Ha ONPEACIIECHUE
npocreieit GopMyIbl
OPTraHUYeCKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
COCTaBa

(B %).




OK 01
OK 02

CaoiicTBa
OPTraHUYECKUX COCANHEHUN

1. 3amanmsa Ha COCTaBIICHHUE
YPaBHEHHN XUMUYECKUX
peaKuui ¢ y4acTUEM
OpraHUYECKUX BEIIECTB HA
OCHOBAHUM MX COCTaBa U
CTpPOEHUS.

2. 3a7aHus Ha COCTaBJICHHE
YpPaBHEHUM XUMUYECKUX
peaKLM, UIUTIOCTPUPYIOLINAX
XUMHUYSCKHE CBOMCTBA C
y4eTOM

MEXaHU3MOB MPOTECKAHUS
JAHHBIX PEAKIHNN U
FeHETUYECKOM CBS3U
OpraHUYECKUX BEILECTB
pa3HbIX

KJ1aCCOB.

3. PacueTrHbie 3a1a4u 11O
YPaBHECHUSAM PEAKIIUH C
y4aCTHUEM OPTaHUYECKUX
BCILICCTB.

4. JJabopaTopHas pabota
«Ilonyuenue sTniieHa u
V3YYEHHUE €TI0 CBOMCTBY.

OK 01
OK 02

Oprannyeckue BEIIeCTBA B
KU3HEICSITETbHOCTH
YEJI0BEKA.

[IpakTUKO-OpUEHTUPOBAHHBIEC
3aJjaHus 110 COCTABJICHHUIO
XAMUYECKUX PEAKIIAM C
YYaCTHEM OPTaHUYECKUX




[IponsBoacTBO U
MIPUMEHECHUE
OPTraHUYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH

BEIIECTB, UCIIOJIb3yEeMbIX JIJIS
150.

UAeHTU(UKAITIN B OBITY H
IIPOMBIIIICHHOCTH

Pa3nen 7.KauecTBeHHBIE
peakIuy 0OHapYKECHHS
OPTaHUYECKHUX U
HEOPraHWYECKUX BEIIECTB

OK 01

OO6HapyxeHue
HEOPTraHWYECKUX KaTHOHOB
1 aHUOHOB

JlaGoparopHas paboTa

1. AHanuTH4YEeCKHUE peakuuu
kaTuoHOB [-VI rpynm;
2.AHanuTHYECKUE PEAKIIUU
AHUOHOB.

3.1IpakTyeckue 3aaHus Ha
COCTABJICHHE YPAaBHEHUIN
peakuuii oOOHapy eHus
AHUOHOB, B T.Y. B
MOJIEKYJISIPHOM U MIOHHOU
dbopmax.

OK 01

OO6nHapyxeHue
OPraHUYECKUX BEIIECCTB
OT/ICJIbHBIX KJIACCOB C
HCIOJIb30BaHUEM
Ka4eCTBEHHBIX PEAKINN

1. JlTabopaTopHas pabora:
KauecTBeHHbIE peakiny Ha
OTAEIbHBIEC KIACChI
OPTraHUYECKUX BEIIIECTB;
KauectBennblii ananus
OPTaHUYECKUX COCTUHEHUM 1O
(byHKITMOHATBHBIM TPYIII

2 .IlpakTrueckue 3alanusi Ha
COCTABJICHUE KAaUYE€CTBEHHBIX




peakuuii OOHapyKEHHUS
OPraHUYECKUX COCTUHECHUM.

Paznen 8. Xumust B ObITy U
MPOU3BOJCTBEHHOU

3ammuTa Kevica (¢
y4eToM Oyay1ieit

JeSTeIbHOCTH YEI0BEKa npodeccruoHanbHOM
JIeSITeIbHOCTH)
OK 01 Xumus B ObITY U Keiic (c yuerom Oyaymeit
OK 02 IIPOU3BOACTBEHHOU npodeccuoHaIbHON
OK 04 JICSITCIIBHOCTH YeJIOBEKa nesaTebHOCTH ) Bo3MoxHBIE
OK 07 TE€MbI KEUCOB:
K 1.1 1. [Torennenue knumara u
BBICBOOOKICHUE Ta30BbIX
TUPATOB CO JTHA OKEaHa.
2. bynymme marepuanbl
JUISl MAIIMHOCTPOCHUSL.
3. Hosble Mateprainbl 1
COJIHEYHBIX OaTapen.
4. JlekapcTBa Ha OCHOBE
pPACTUTEJIbHBIX TPENapaToB.
Paznen 9. Uccnenosanue n 3ammura Keiica (¢ HuddepentmpoBaHHbIit
XMMHUYECKUN aHAIN3 y4eToM OyIyIiei 3a4€T
00BEKTOB OHochepsl npodeccuoHanbHON
JEeSTEIbHOCTH)
OK 01 OcHOBBI Ta0OpPaTOPHOI 1.JITabopaTopnas pabota
I1K 4.5 MPaKTUKH B «OcHOBBI 1abOpaTOPHOIM

po¢heCcCUOHATBHBIX
nabopaTopusx

MPAKTUKNY.
2.3aauu Ha BEIYUCIICHUE
CpeJIHEeTO 3HAYEHUS




AKCIIEPUMEHTAJIbHBIX JaHHBIX,
MOTPEUTHOCTH.
3.1IpencraBnenue pe3ynbTaToB
AKCIIEPUMEHTA B PA3IUYHOU
dbopme (Tabimia, rpaduk,)

OK 01
OK 02
OK 07
IIK 1.1
IIK 1.2

XUMHUYECKHUI aHAIU3 MPOo
BOJIbI

1.Tect «CBolicTBa U COCTaB
BOJIBI».

2.ITpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHHs Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPKCHUS KOHIICHTPAIUN 1
MepecyeT KOHLEHTpauuu (c
HCITOJTh30BaHUEM
HOPMATHBHBIX JOKYMEHTOB).
3.JIaGopatopHas paboTa
Onpenenenue pH Bogel u ee
KUCIIOTHOCTH;

OnpeneneHue )KeCTKOCTH
BOJIbI U CITIOCOOBI €€
YCTpaHEHHS.

OK 01
OK 02
OK 07
K 1.1

XUMHUYECKUN KOHTPOJIb
KayecTBa MPOAYKTOB
MUTaHUSA

1. Tect «Oprannueckue u
HEOPraHWYECKHE BEILECTBA,
BXOJISIIIME B COCTaB
IPOJYKTOB

UTAHUS.

2. IIpaktuxo-
OpUEHTHUPOBAHHBIE




3a1aHUs 110 KyJIMHApHON
TEMaTHKe.

3. JlJaboparopHas paboTa (Ha
BBIOOD):

«O0OHapykeHUEe HUTPATOB B
IPOIYKTaX MUTAHUSY,
«HccnenoBanue npoyKToOB
MUTAHUS HA HAJIM4YKe
yTJIEBOIOB

(MyKa, TBOPOT, MOJIOKO,
morypr)

Ha HaJIM4YMe yTIIEBOOB
(kpaxmaJ, TIK03a,
caxaposa)».

OK 01 Xumnueckuil ananus npod | 1.Tect no teme « XUMHUYECKHI

OK 02 I1OYBBI COCTaB HEOPraHUYECKUX U

OK 07 OpraHUYeCKUX YI0OPEHUINY.

K 1.1 2.3ananne «B3anmMocBs3b
COCTaBa IMOYBHI, THUII IIOYBBI U
€€ Ha3HaYCHUs».
3.JlabopaTtopHas pabota
Onpenenenue pH BogHOM
BBITSKKU ITOYBBI, €€
KHCJIOTHOCTH U HIEJIOYHOCTH.

OK 01 Uccnenosanme o0HEKTOB 3ammra Kernca

OK 02 ouochepsl Bo3MoxHbIE TEMBI:

OK 04 1. Hccnenosanue cocrasa

OK 07 MUHEPAJIBHOW BOJIBI U




[IK 4.5

PEKOMEHIAIMH T10 €€
HCTOJIb30BaHUIO.

2. Uccnenosanue
pa3pyIaoUIEeTro JCUCTBUS
MIPUPOJTHON BOJIBI HA TTOYBY.

3. HccnenoBanue kayecTBa
IMUTHEBON BOJBI.
4. Uccnenosanue npod

BO/JIONIPOBOJIHOM BOJBI HA
MPEIMET YCTPAHCHUS
JKECTKOCTH.

5. YcTpaHeHne KECTKOCTH
BOJIbI B
CEJIbCKOXO3SIMCTBEHHOU
IESITEIbHOCTH.




3. Kpurtepuu oneHuBanusi GopMUpPyeMbIX KOMIIETEHIUI

Kpurepuu onenkn yueOHOM 1eATEJIbHOCTH 0 XUMHUH
Pe3ynbTaToM NpOBEpKH YPOBHSI YCBOCHHSI YUEOHOTO MaTepuaia SBIISIETCS
orMmeTKa. [Ipu orieHke 3HaHUI ydalmuxcs mpeanoaraeTcs oopanaTe BHUMaHUE Ha
MPaBWIBHOCTh, OCO3HAHHOCTb, JIOTUYHOCTHh M JOKA3aTEJIbHOCTh B H3JI0KEHUU
Marepuana, TOYHOCTh HCIIOJIb30BaHUSA XUMHYIECKOUN TEPMUHOJIOTHH,
CaMOCTOSITEILHOCTh OTBeTa. OIIeHKa 3HAaHWUW MPEANoJiaraeT yuéT WHANBU Y AIbHBIX
ocoOeHHOCTeH yuanmxcs, i epeHIIMPOBaHHBIN MOIX0/1 K OpraHu3aIiuy padoTHI.
Hcxonas u3 mocTaBiIeHHBIX LIEJIeH, YIUTHIBACTCS:
* [IpaBUIBLHOCT, U OCO3HAHHOCTb M3JIOKCHHS COJICPXKAHUSI, IMOJTHOTY PACKPBITUS
MOHSATUM, TOYHOCTh YIIOTPEOICHUS HAYYHBIX TEPMHUHOB.
 CreneHb (OPMUPOBAHUS UHTEIUICKTYaIbHBIX U 00IICYyUYeOHBIX YMEHUH.
* CaMOCTOSITEIILHOCTD OTBETA.
* PedyeByto rpaMOTHOCTD Y JIOTUUECKYIO MOCIE0BATEILHOCTD OTBETA.

Kputepnn onieHKH KOMIBIOTEPHOU MPE3ECHTALINU:

Ne Kpurepun onenkn bamer Ouenka
n/n
1 | KomnbroTrepHas npe3eHTanuss COOTBETCTBYET 5 OtnnaHo

HEJISIM U 3371a4aM IMCUUTLITMHBI, COAepKaHue
IPE3CHTAIUU MTOJTHOCTHIO COOTBETCTBYET
3as1BJICHHOW TEME, pACCMOTPEHBI BOIIPOCHI 110
npo0seme, cllaiiibl pacroIOkKEHbI JOTUYHO,
MOCJIEIOBATEIBHO, 3aBEPILIAETCS PE3CHTALIUS
YETKUMH BBIBOJAMH.

2 | KoMnbroTepHasi Ipe3eHTalusl COOTBETCTBYET 4 Xoporo
LEeJISIM U 33Jja4aM JUCLMIUIAHBI, COJEPKaHHUE
IPE3EHTALMU ITOJIHOCTBIO COOTBETCTBYET
3asIBJICHHOW Te€Me€, 3asiBJICHHAs TEMa PacKpbITa
HEJI0CTaTOYHO MOJIHO, TPU 0(OPMIICHUH
PE3EHTALUU UMEIOTCSI HETOYETBHI.

3 | KoMnbroTepHas npe3eHTalust COOTBETCTBYET 3 Y noBneTBop
HEeJsM U 3a7a4aM JUCHUILIMHBL, HO €€ UTEILHO
coJiepKaHUe HE B TIOJTHOM Mepe COOTBETCTBYET
3asBJICHHOU Te€Me€, 3asBJICHHAsI TEMa PacKpbITa
HEJIOCTATOYHO TMOJIHO, HApyIIeHa JJOTUYHOCTh U
10CJIEIOBATEIbHOCTh B PACIIOJIOAKEHUU CIIANIOB.

4 | IIpe3enTanus HE  COOTBETCTBYET LEIISIM U 2-0 Heynosiiets
3a7a4yaM TUCUUIUINHBI, COJIEP/KAHUE HE OPUTEIBHO
COOTBETCTBYET 3asBJICHHOW TEME U U3JI0KEHO HE
HAYYHBIM CTHUJIEM.

Kpurepuu onienku pedeparos, 10KIa10B, COOOIICHHH, KOHCTIEKTOB:



No
/o

Kpurepun onenku

bamner

OrneHka

CooTBeTcTBHE LENSAM M 337a4yaM JUCUUILIMHBL,
aKTyaJbHOCTh TEMBl W  paccMaTPHUBAEMBIX
npooiieM, COOTBETCTBUE COJEpKAHUS
3asBJIICHHOM Teme, 3asBJICHHAsl TeMa MOJHOCTbHIO
packpbiTa,  pPacCMOTPEHHME  JUCKYCCHOHHBIX
BOIPOCOB IO  MpoOjieMe,  COMOCTaBJICHBI
pa3aMyYHble TOUYKH 3PEHUS IO pacCMaTPUBAEMOMY
BONPOCY,  HAYYHOCTh  SI3bIKAa  M3JI0XKECHMUS,
JOTUYHOCTh M IIOCJIEN0BATEIBHOCTh B
U3JI0KEHUH MaTepuana, KOJIMYECTBO
UCCJICIOBAHHOW JIUTEpaTypbl, B TOM YHCIIE
HOBEHIINX UCTOYHUKOB O MPOOIEME, YETKOCTh
BBIBOJIOB, 0()OpMIIEHHE PaOOThI COOTBETCTBYET
PEABABISIEMbIM TPEOOBAHMSIM.

OTJIMYHO

CooTBercTBHE LENIAM M 33jJa4aM JIMCLUIUIMHBI,
aKTyaJIbHOCTb ~TE€Mbl W  paccMaTpUBAEMBbIX
npooiieM, COOTBETCTBHUE COJEpKaHUS
3asIBJICHHON TeMe, HayYHOCTh SI3bIKa U3JI0KEHUS,
3asBJICHHAsT TEMa pAacKpbiTa HEJOCTaTOYHO
[OJIHO, OTCYTCTBYIOT HOBEMILIME JIUTEPATypHBIE
UCTOYHUKU 1O Tmpobieme, npu oQOpMIECHUN
pabOTHl UMEIOTCS HEJIOUETHI.

Xopouio

CooTBeTcTBHE LIENSIM U 33Ja4aM JIUCHUILIMHBI,
cojlepkaHre pabOThl HE B TIOJIHOM Mepe
COOTBETCTBYET 3asIBICHHOM TEME, 3asBJICHHAA
TeMa  pacKpbITa HEJIOCTATOYHO TIOJIHO,
UCIIOJIb30BAHO HEOOJBIIOE KOJIMUECTBO HAYUHBIX
UCTOYHHMKOB,  HapylleHa  JIOTUYHOCTh U
IIOCJIEIOBATEIBLHOCTD B

U3JIOKEHUH  Marepuana, TMpu  oPOpMIICHUU
paboOThl UMEIOTCS HEJIOUETHI.

Y nosneTBop
UTEJTLHO

Pabota He cOOTBETCTByeT WLENSIM W 3aJadyam
JTUCHUIUIAHBI, COIEp>)KaHue pabOThl  HE
COOTBETCTBYET  3asABJICHHOU TEME,
cojiep>kaHre pPabOThl H3JI0KEHO HE Hay4YHBIM
CTUJIEM.

2-0

HeynosneTs
OpPUTETBHO

Kpurepuu o1ieHKH KOHTPOILHOM pabOTHI:




1/

Kpurepun onenku

bamnbr

Onenka

KoHnTtponbHas paboTta mpeacTaBicHa B
YCTaHOBJICHHBIN CPOK M O(pOpMIICHA B CTPOTOM
COOTBETCTBHUH C M3JI0KCHHBIMHU TPEOOBAHUSIMHU;
- OKa3aH BBHICOKUI YPOBEHb 3HAHUS U3YYCHHOTO
MaTepHalia Imo 3aJaHHOW TeMe, MPOSIBJICH
TBOPYECKHUI MOIXO]T IPH OTBETE HA BOIIPOCHI,
yMEHUE TITyOOKO aHAIM3UPOBaTh IMPOOIeMy U
JieNiaTh 0000IIAIOIINE BBIBOIBI;

- paboTa BBITIOJTHEHA TPAMOTHO C TOYKH 3PCHHUS
IOCTaBJIEHHOM 3a/Ja4H, T.€. 0€3 OIMOOK 1
HEJI0OYETOB WM JIOMYIIEHO He 00jIee 0 HOTO
HEI0YETA.

OTJIMYHO

- KOHTpOJIbHAs paboTa TpejAcTaBiIeHa B
YCTAaHOBJIICHHBIH ~ CPOK W odopmiieHa B
COOTBETCTBHUH C U3JI0KEHHBIMHU TPEOOBAHUSIMU;

- MOKa3aH JOCTATOYHBIA YPOBEHb 3HAHMS
U3YYEeHHOT0 MaTepuaja To 3aJaHHOU TeMe,
IPOSIBJICH TBOPYECKUM MOJXOJ] TMPU OTBETE Ha
BOIIPOCHI, YMEHHE aHAJIU3UPOBaATh MpOOJIEeMy U
JieJIaTh 0000IIAIONINE BBIBOIEL;

- paboTa  BBIMIOJIHEHA TOJHOCTHIO, HO
JOMYLIEHO B HEW: a) He OoJiee OJHOUN Herpyoou
OIIMOKU M OJHOT'O HEIOUYETA

0) wiu He 0osiee ABYX HEIOUYETOB.

Xopomio

- KOHTpOJIbHAss paboTa TpejAcTaBieHa B
YCTaHOBJICHHBIN CPOK, MPU 0(HOPMIICHUH pabOThI
JIOTYIIEHbl HE3HAYUTENIbHbIE OTKJIOHEHUSI OT
U3JI0)KEHHBIX TPeOOBaHUM;

- MOKa3aHbl MHWHHMAJIbHBIC 3HAHUS TIO
OCHOBHBIM T€MaM KOHTPOJIbHON PabOTHI;

- BBITIOJIHEHO HE MEHEE IOJIOBUHBI PabOTHI
WJIA TOMYIIEHBI B HEN

a) He OoJiee IBYX IpyOBIX OIIUOOK,

0) He Oonee ogHOM rpyOON OMMOKU U OJHOTO
HeJoYeTa,

B) HE 0oJiee IBYX-TpeX HErpyObIX OIMMOOK,

') oJiHa HerpyOas ommOKa U TpU HEA0UeTa,

1) IpY OTCYTCTBUM OIIUOOK, 4—5 HEJ0UETOB

Y nosneTBop
UTEILHO

— YHUCJIO OMMUOOK M HEIOYETOB MPEBOCXOIUT
HOPMY, TIPH KOTOPOW MOXKET ObITh BBICTABIICHA
OLICHKA  «YJOBJICTBOPUTEIBHO» WM  €CIIH

2-0

Heynosners
OpPHUTEIBHO




NPaBUJIBHO  BBINIOJHEHO MEHEEe  IOJOBUHBI
paboThI;

ecyii 00y4Jaromuics He IPUCTYIAT K
BBITTOJIHEHUIO PaOOTHI MITH TIPABUIIBHO BBITIOTHHI
He 6osiee 10 IpOIIEHTOB BCeX 3aTaHUM.

Kpurtepuu onieHKU IpakTUYECKON pabOThI:

Kpurepuu otienku

bamsr

Ornenka

— TPAKTUYECKOE 3aJ]aHUE  BBITIOJHEHO B
YCTaHOBJICHHBI ~ CpPOK C
UCIIOJIb30BaHUEM pEeKOMEH A
npenoaaBaTers;

— TIOKa3aHBBICOKMH  ypOBEHb  3HAHMSA

W3Y4YEHHOT0 MaTepuaia Io 3aJlaHHOMN
TEME,

— TPOSIBIIEH TBOPUYECKHUI MOJIXO/,

— YMEHHeE INIyOOKO aHAIM3UPOBATh MIPOOJIEMY U
neJaTh 00oOmarorme MPaKTUKO-
OpUEHTHUPOBAHHBIEC BHIBO/IBI,

paboTa BBINOJHEHA 0€3 OIMOOK U HEIOYETOB WU
JIOMYIIIEHO He 00Jiee OJIHOT0 HeI0YeTa.

OTJIMYHO

— TPAKTUYECKOE 3aJ]aHUE  BBITIOJHEHO B
YCTaHOBJICHHBI CpPOK C

WCITOJIb30BAaHUEM pEeKOMEH A
MPEroIaBaTes;

— TOKa3aH XOpONIIMK  YpOBEHb  BIAJCHUS
M3YYEHHBIM MAaTEpUAJIOM I10 33JIaHHOM TeMe,

— paboTa  BBIMOJHEHA  TOJIHOCTBIO,  HO
JIOIYIIIEHO B HEW:

a) He OoJiee OHOM HEerpy0oil omMOKH U OJHOTO

HegoueTa 0) uian He 0oJiee IBYX HEJI0YETOB.

Xopomo

— TPaKTUYECKOE 3aJlaHUEe  BBITIOJHEHO B

YCTaHOBJICHHBI CPOK C JaCTUYHBIM

UCTIOJIb30BaHUEM pEeKOMeH A
IIPEeToaBaTels;

— TPOJIEMOHCTPUPOBAHBI MUHUMAaJIbHBIC
3HAaHUS IO OCHOBHBIM TE€MaM H3YYEHHOT'O
MaTepuaa,;

— BBINIOJIHEHO HE MEHEE MOJIOBUHBI Pa0OThI WU
JIOTIYIIEHbI B HEll a) He OoJiee ABYX IpyObIX
OIINOOK,

Y nosneTBop
UTEJBHO




0) He Oosiee oAHOW TrpyOON OMMOKU U OJHOTO
HeZo4YeTa, B) He Ooyiee NBYX-TpeX HErpyObIx
OIIHNOOK,

) ojiHa HerpyOast omKoOKa v TPU HeJl0YeTa, 1) IPU
OTCYTCTBHUH OIIMOOK, 4—5 HEJI0YeTOB

— YHCJIO OIMOOK M HEIO0YETOB IPEBOCXOIMT
HOPMY, TpPH  KOTOPOH  MOXKET  OBITh
BBICTABJICHA OIICHKA «YIOBJICTBOPHUTEILHOY
WIA €CIIM TPAaBUIBHO BBIMOJIHEHO MEHEe
IIOJIOBUHBI 3a[aHMS;

ecii  OOydJaloIIMiCs  HE  IpHCTyHal K

BBITIOJTHCHHIO 33 JIaHUS WK IPABUIHLHO BBITOJIHIUI

He 6osiee 10 IpOIIEHTOB BCeX 3aTaHUM.

2-0

Heynosners
OPUTEIBLHO

Kputepun onieHku n1abopatopHoit pabOTHI:

Kpurepun oueHku

bamner

OrneHka

— 3aJ]JaHUE BBHIMIOJIHEHO B  YCTAaHOBJICHHBIN
CPOK C UCIOJIb30BAaHUEM PEKOMEH 1Al
MIPETIOIaBaTEIIs;
— TIOKa3aHBBICOKMH  ypOBEHb  3HAHUSA
M3y4YEHHOI0 MaTepuaa I1o 3aIaHHOM
TeMe,

— TIPOSIBIICH TBOPYECKHH TOIXO/,

— YMEHHeE IIyOOKO aHAIM3UPOBaTh MPOOJIEMY U
neaThb 00oOmarorme MPaKTUKO-
OpPUEHTHUPOBAHHBIEC BHIBO/IBI;

paboTa BBINOJHEHA 03 OIMOOK U HEJIOUESTOB MIIH
JIOMYIIIEHO HE 00Jiee OJIHOTO HEJ0UeTa.

OTJIMYHO

3aJlaHue BBHITIOJIHEHO B
YCTAHOBJIEHHBIA CPOK C
WCITOJIb30BAaHUEM pEeKOMEeH A
MIPETIOIaBaTEIIs;
— TIOKa3aH XOPOIIMK YpPOBEHb  BIAJCHUS
M3YYEHHBIM MAaTEPHAJIOM T10 33JIaHHOH TeMe,
— paboTa  BBIMOJHEHA  TOJHOCTBIO,  HO
JIOIYIIIEHO B HEW:
a) He OoJyiee OAHOW HErpyOOoU OIMMOKU U OJTHOTO
Heqouera 0) uiu He 60J1ee IBYX HE0UYETOB.

Xopouio

- 3aJaHue BBINOJIHEHO B
YCTAHOBJIEHHBIA CPOK C YAaCTUYHBIM
HCMOJIb30BaHUEM pEKOMEH 1Al
IIPEIOIaBaTels;

Y nosneTBop
UTEJIbHO




— TMPOJEMOHCTPUPOBAHBI MUHUMAJTbHBIC
3HaHHWS TI0 OCHOBHBIM TE€MaM H3y4YEeHHOTO
MaTepuana,

— BBITIOJTHEHO HE MEHEE TIOJIOBUHBI PAOOTHI WU
JOMYLIEHbI B HEN a) He OoJiee NBYX IrpyObIX
OIIINOOK,

0) He Oonee ogHON rpyOON OMMOKH M OJHOTO

HeJo4eTa, B) HE 0OoJjiee JBYX-TpeX HErpyObIX

OIIIHOOK,

T') 0j1Ha HerpyOas ommoKa v TPU Helo4eTa, 1) IpU

OTCYTCTBHUH OIIMOOK, 4—5 HEeA04YeTOB

— YHCIO0 OMMUOOK W HEI0YETOB MPEBOCXOIUT
HOpMY, TIPU  KOTOPOM MOXET  OBITh
BBICTaBJICHA OIIEHKA «YIOBJICTBOPUTEIHLHOY
WIM €CITW TPABWJIBHO BBIMOJHEHO MEHEE
TIOJIOBUHBI 33IaHUS;

ecni  oOydarouMiics  He  MpuUcTynal K

BBITIOJTHCHHIO 33/TaHUS WUTH TIPABYITBHO BBITTOTHIIT

He OoJiee 10 mpOILIEHTOB BCEX 3a/IaHUM.

Heynosners
OpPUTEIBHO

Kputepun onieHku npoekra

Kpurepnii YpoBHU CPOPMUPOBAHHOCTH HABBIKOB MPOEKTHOMN
JIEATEIIbHOCTH
ba3oBbiit [ToBbIIEHHBIN
CamocTosiTenbHOe Pabora B 11esiom Pa6ora B ieniom
npuoOpeTeHue CBUJIETEIILCTBYET O CBHJIETEJILCTBYET O
3HAHWM U pelieHrue | ClIOCOOHOCTH CIIOCOOHOCTH
npoosiem CaMOCTOSITETILHO C OMIOPOM | CAMOCTOSATENbHO CTaBUTh

Ha MOMOIIlb PYKOBOJIUTEINS
CTaBUTH MPOOJIEMY U
HAXOJHUTh IyTH €€
pelleHus;
MPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTH MPUOOpPETATh
HOBBIE 3HAHUS WU/WIH
OCBaMBaTh HOBBIC CIIOCOOBI
JICCTBUM, TOCTUTATh
OoJiee riry0oKoro
MMOHUMAHUS U3YUYEHHOTO

npo0JIeMy W HaXOUTh ITyTH
€€ pelIeHHUs;
IPOJIEMOHCTPUPOBAHO
CBOOOJTHOE BJIAJICHUE
JIOTUYECKUMH OTICPAITUsIMH,
HaBbIKAMHU KPHUTHYECKOTO
MBIIIICHHS, YMCHHE
CaMOCTOSITEITEHO MBICITUTB;
IPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTH Ha ITOU
OCHOBE MPUOOpPETaTh HOBBIC
3HAHUS WU/WJIA OCBAaNBATh
HOBBIE CITOCOOBI ICHCTBHH,
J0CTUTaTh OoJiee rIyOoKOoro
MOHUMAaHUS TPOOIEMBI




3HaHue npeaMera

[IpoaeMoOHCTPUPOBAHO
MOHUMAHUE COJIePKaHUs
BBITIOJTHEHHOM paboThl. B
paboTe U B OTBETax Ha
BOMPOCHI IO COJIEPIKAHUIO
pabOThI OTCYTCTBYIOT
rpyOble OmuOKU

[IpoaemoHCTpUPOBAHO
CBOOOJTHOE BIIAJICHUE
IPEAMETOM IIPOEKTHOM
nesrenbHOoCTH. OmuOKH
OTCYTCTBYIOT

PerynsaruBHeie [IporeMoHCTpHPOBAHEI Pabora TiarenspHo
IecTBUS HaBBIKU OTIPE/ICTICHUS CIUIAHUPOBaHA U

TEMBI U IIJIAHUPOBAHUS HOCJIeI0BATEIHHO
paboTHI. peanu3oBaHa,
Pabota goBeneHa /10 KOHIIa | CBOEBPEMEHHO MPOIICHBI
U TIpE/ICTaBJICHA BCE HEOOXOAMMBIE ITaIbI
KOMHUCCHH; HEKOTOPHIE 00CYXIeHUS
ATambl BRIMOJHIUCE TIOJ] | IPECTABICHUS.
KOHTPOJIEM U TIPU KoHnTpomnb u koppekuus
MOJIICPKKE PYKOBOAUTENS. | OCYIIECTBISIINCH
[Ipy >TOM MPOSABISAIOTCS | CAMOCTOSITENIEHO
OTJEJIbHBIE 3JIEMEHTHI
CaMOOLICHKH U
CaMOKOHTPOJIS
oOyyarorerocs

Kommynukamuss | [IpogemMoHcTpupoBaHb Tema sicHO ompeneneHa u
HaBBIKH 0()OPMIICHHUS IIOSICHEHA.
MPOEKTHOU pabOThI n | Texct/cooOieHne Xopouo

MOSICHUTEIbHOM 3alMCKH, a
TaK)Ke MOATOTOBKU
IIPOCTOM MPE3EHTALINH.
ABTOp OTBEYAET HA
BOIIPOCHI.

CTPYKTypHpOBaHbl. Bce
MBICJIA BBIPa)KECHBI SICHO,
JIOTHYHO,
IIOCJICIOBATEIIBHO,
apryMEHTHUPOBAHHO.
Pa6ora/coobmienue
BBI3BIBACT MHTEpPEC. ABTOP
CBOOOJHO OTBEYAET HA
BOITPOCHI

Tadauma coorBeTCTBUA
0aJIJILHO-PEHTUHIOBOI0 M OTMETOYHOT0 KOHTPOJIsI

YpoBeHnb Cymma TpaauuuoHHasA OLEHKA
chopMHUPOBAHHOCTH PERTHHIOBBIX
KOMIIeTeHIIUH 0aJ110B
IToBbIIIEHHBIHM 90-100 OTin4yHO
bazoBsbIit 75-89 Xopo1io




[Toporosbii 60-74 Y 10BJIETBOPUTEIIBHO
Henocrarounsii Menee 60 HeynoBneTBopuTebHO

Kputepuu ouenku nudhepeHIMpoBaHHOTO 3a4ETa:

[TpoMexyTouHas aTTecTanus OCYIIECTBIISETCS B BUJIC
niddepeHIInpoOBaHHOTO 3a4eTa.

JuddepeHnrpoBaHHbIN 3a4eT — MpeciieayeT elb OIICHUTh padoTy CTyACHTa
3a CEMEeCTp, IOJIyYCHHbIE TEOPETHUYECKHUE 3HAHUS, WX TMPOYHOCTh, Pa3BUTHE
TBOPYECKOTO MBIIIICHUS, TPHOOPETEHNE HABBIKOB CaMOCTOSITEIIBHON paboTHl,
yMEHHUE CHUHTE3MpPOBATh TOJNyYCHHBIC 3HAHHWS W TPUMEHATh HUX K PEHICHUIO
MPAKTUYCCKUX 3a]1a4.

Ne Kpurepun ouenku banasl | Ouenka
n/n
1 OOyuaronuiicst Mpu OTBETE Ha BCE BOMPOCHL: | 5 Ot1nu4yHO
- MIPOSIBUIT riIyooKue, TBOpPYECKHUE
CIIOCOOHOCTH B TOHUMAaHUU  U3JIOKCHHUU
y4e0HO-TIPOrPaMMHOTO MaTepuania;
MIOKa3bIBACT BBICOKHUI YPOBEHb
KOMIIETEHTHOCTH;

- YCBOWJI B3aUMOCBSI3b OCHOBHBIX MOHATHHA U
JUCLUIUINH, UX 3HaYEHUE I MpuodpeTaeMoi
npodeccuu; aHaIU3UPYEeT OCHOBHBIE TOHITHUS
C TOYKH 3pEHUA pPa3IUYHbIX aBTOPOB,
JIEMOHCTPUPYS 3HAHUE y4eOHOH,
MEPUOINYECKOU u MOHOTpaduyecKon
JUTEpaTyphl, 3aKOHOJATEIbCTBA B paMKax
TEMaTUKU JUCUMIUIMHBI W TPAKTUKA €ro
IPUMEHEHUS;

- TIOKa3plBa€T  BCE€  CTOPOHHUE W
CUCTEMAaTUYECKUE 3HAHHUS TEOPETHUYECKOTO
maTepuana, BHUIUT  MEXIUCUUIUIMHAPHBIC
CBSA3HU;

- npodeccruoHanbHoO, IPaMOTHO,
MOCJIEIOBATEIbHO, XOPOUIMM SI3BIKOM YE€TKO
u3JlaraeT = Marepuai, apryMEHTHUPOBAHO
dbopmyIHpyeT BHIBO/IBI;

- TOJIHO, TPaMOTHO U TMOCJEI0BATEIbHO
U3JIOKWJI OTBETHl HA BCE JIOMOJIHUTEIbHBIC
BOITPOCHI U 33JaHUSI.

2 - TIOKa3bpIBa€T  JIOCTATOYHBIA  ypOBeEHb | 4 Xoporo
KOMIIETEHTHOCTH,  3HAHHUS  JIEKIHOHHOTO
Marepuanga, y4yeOHOM W METOJIWYECKOH




JUTEpaTyphl, 3aKOHOAATEIHCTBA M MPAKTUKH
€ro MpUMEHEHUS;

- IIOKa3plBaeT IIOJHOE, HO HEI0CTaTOYHO
rNyOOKOE€  3HaHUE  Y4YEOHO-NPOrpaMMHOIO
MaTepuaia, JOIYyCTHII Kakue-J11nbo
HETOYHOCTU B OTBETAaX, CBOOOJHO OIEpPHPYET
HOHATHSMHM, METOJaMU OIICHKH MPHHATHUS

PEIICHNU;

- UMEET MIPEICTABIICHHE 0
MEXIUCUUIUIMHAPHBIX ~ CBS3AX, YBS3BIBACT
3HaHUA,  I[OJYYEHHbIE IIPU  HU3YUYEHUU

Pa3IMYHBIX JUCLUILIINH, YMEET aHATU3UPOBATh
MIPAKTUYECKUE CUTyallud, HO JOIYCKaeT
HEKOTOPBIE NOTPEIIHOCTH;

- YBEPEHHO U MPO(PECCUOHATBHO, TPaMOTHBIM
A3BIKOM, SICHO, YETKO W TIOHSATHO W3JIaraet
COCTOSHHE U CYTb BOIIPOCA; IIPUBIIEKACTCS
MHQOPMATUBHBIA W WUIOCTPUPOBAHHBIN
MaTrepual, HO TIpU OTBETE JOIYCKAaET
HEKOTOPBIE IOTPEIIHOCTH;

- BOIIPOCHI, 33J1aBAEMBIE DK3aMEHATOPOM, HE
BBI3BIBAIOT CYLIECTBEHHBIX 3aTPYIHCHUM.
Jlonyckaercsil-2 He3HAUNUTENbHBIE OLINOKH.

- TIOKa3bIBAECT MOBEPXHOCTHBIE 3HAHUS YUEOHO-
MIPOTPAMMHOTO  MaTepuaia, MpPU  OTBETE
OTCYTCTBYET JOJKHAS CBSA3b MEXKIY aHATU30M,
apryMEHTAIMEN U BBIBOJIAMU; OJHAKO B LIEJIOM
B IOJIHEE OPUCHTUPYETCS B MPOPHIHPYIOMIUX
JUISL TAaHHOM CIIEMaIbHOCTH TUCIUIUINHAX;

- BJIAJICET NPAKTUYECKUMH HABBIKAMHU, HO
YyBCTBYEeT c€0si HE YBEPEHHO MNpU aHAINU3E
MEKIUCUUTUIMHAPHBIX CBSI3€EM;

- Ha IIOCTaBJICHHBIC BOIPOCHI OTBEYAET HE
YBEPEHHO;

- B OTBETE JOMYIIEH Pl IOTHYECKUX OIINOOK,
ApryMEHTBl  NPUBJIEKAIOTCA  HEAOCTATOYHO
BECKUE;

- OTBET KOMIIO3ULIMOHHO HE BBICTPOEH,
JEMOHCTPUPYETCS CPETHUM YPOBEHD BIAJACHUS
JUTEPATYyPHBIM SI3BIKOM MPU POPMYIUPOBAHUU
TE3UCOB U apTyMEHTOB;

- Ha TIIOCTABJEHHBIE KOMHCCHEN BOIPOCHI
3aTPyAHSIETCS C  OTBETAMH, IIOKA3bIBAET
HEJI0OCTATOYHO TTYOOKHE 3HAHUS.

Y noBieTBo
PUTEILHO




Jlommyckaetcs He Oonee 3—4 ommOoK.

- HE YCBOWJ 3HAYHUTEIIbHYIO YacTh y4eOHO-
MPOTPaMMHOT0 MaTepuana WM IOKa3bIBaeT
KpaiiHe craOble 3HaHusl y4eOHOro MaTepuara,
HU3KHUI YPOBEHb KOMIIETEHTHOCTH;
-JIEMOHCTPUPYET KpaiiHe HEYBEPEHHOE
U3JI0’KEHHE BOIIPOCa;

- UMEeT cl1a0bli ypOBEHb MPOGECCUOHATBHBIX
3HaHWM,  3aTpylHSeTcs  TpU  aHaIMU3e
MPAKTUYECKUX CUTYAINi; HE MOKET MPUBECTH
IPUMEPHI U3 PEaIbHON MTPAKTUKH;

- HE YBEPEHHO U  JIOTUYECKH  HE
MOCJIEIOBATEIbHO M3JIaraeT MaTepuay; B
OTBETE MPHUCYTCTBYIOT CEPhE3HbIC HAPYIICHUS
KOMIIO3UIIMOHHBIE, PEUYEBbIE 1 HOPMATUBHEBIC;
- HENMpaBWJIbHO OTBEYAET Ha IOCTABJICHHbBIC
HK3aMEHAaTOPOM BOIPOCHI WM 3aTPYIHAETCS C
OTBETOM; OTKA3bIBAETCS OT OTBETA.

CraBUTCS NMPY HATMYWU CBBIIIIE MATH OIMIUOOK.

Heyno
BJIETBOPH
TEJILHO




4.1.

KoHTpo/ibHO-0LIEHOYHBbIE CpeACcTBa
MarepuaJjibl OIIEHOYHBIX CPEICTB JJIs1 BXOJHOT0 KOHTPOJIS

BXOI{HOG TECTUPOBAHMUE IO NUCHUIIJIUHE Xumus

Bapuant Ne 39

. YKaxuTe psjl, COAEPKAIIUNA TOJIBKO KUCIOTHBIE OKCHUJIBI:

A — NaxO, CaO, PbO,, SiO»;
b — P»03, ZnO, BeO, Cr203;
B — SO3, P20s, N2O3, CO»;
I' - K»0, CuO, CO, FeO.

. Kakoit pan conepxut iumib aMmpoTepHble THIPOKCUIBI:

A — Sn(OH)s, Ba(OH)s, Fe(OH)3, NaOH;
b — KOH, Ca(OH),, Cu(OH),, RbOH;

B — Mg(OH),, Mn(OH),, LiOH, NH4OH;
I — Al(OH)s, Zn(OH),, Cr(OH)s, Pb(OH),.

. Ykaxwure npasuwibHoe Ha3BaHue conu FEOH(NO;3)a:

A — runpokconutpar xkenesa (II);
b — ruapokconutpar xenesa (11I);
B — qurunpokconutpar xenesa (I111);
I' — nuruapoxconutpur xenesa (I11).

. IIpuBenute npaBuiIbHOE Ha3BaHue BemecTBa HaoSOs:

A — cepHHCTas KUCIIOTA;

b — cepHas kuciora;

B — cepoBogopoiHas KMCIIOTA;
I' — oxcup cepsr (IV).

. YKaxuTe MOJeKyJsIpHYyI0 GpopMyity ruapoopTodocdara Mmaruus:

A— MgHPO3; b- Mg3(PO4)2; B- MgHPO4; - Mg(H2P04)2.

Bapuant Ne 2

. Kakoi pAA COACPIKUT JIMIIIb OCHOBHBIC OKCU/IBI:

A — Mn20O7, CrOs, SOz, N2Os;
b — Na;O, CuO, CrO, FeO;

B - S0O;3, P20s, K20, Cux0;

I' — ZnO, SnO, Si02, NO.

. YKaxute psall, COAepKaIIMi TOJIbKO OJHOOCHOBHBIE KHCIIOTHI:

A — HF, HBr, HNO3, H:POs:

b — HI, HNO,, HCIO4, CH3COOH;
B — H>COs3, H3POs3, HxSO4, H2Cr20O7;
I' — HPOs3, H>S, HCIO, H2SiO:s.

. Ykaxure npaBwibHOE Ha3BaHue conu NaNOx:

A — HUTpaT HaTpus;
b — autpug Hatpus;
B — amup HaTpus;

I' — HuTpuT Hatpus.

. IIpuBenure npaBuibHOE Ha3BaHue BemecTBa NazHPOy:

A —ruagpoxcodocdar HaTpus;
b — runpodocdur natpus;
B — nuruapooprodocdar Hatpus;



I' — ruppooprodocdar HaTpwHs.
5. VYkaxwure MOJEKYSIPHYIO (HOpMYITy CEpOBOJOPOTHON KUCIOTHI:
A — H2SOs; b — HaS; B —H2SOs4; I —H2S20s.

Bapuanrt Ne 3
1. VYkaxure psj, CoaepKani JUIIb aM(pOTEPHBIE OKCHJIBI:
A —H0, Al,03, NayO, CaO;
b — P203, K70, Cu20, SO»;
B - SnO, ZnO, BeO, Cr,0s;
I' - Li20, CO2, NO2, BaO.
2. Kakoii psit COIepKUT TOIBKO KUCIOPOACOAEPKAIINE KUCIOTHI:
A — HF, H>Cr,07,HCI, CH;COOH;
b — HCIO, H3POs3, HBr, H2SOyq;
B — HI, HNO», HCIO4, HS;
I' — HNO3, HPO3, H>CO3, HMnOa.
3. [IpuBenure npaBuibHOe Ha3BaHue conu Ba(HCO3),:
A — ruapokapOoHar O6apusi;
b — runpocunukat Gapus;
B — murnapoxap6onat 6apus;
I' — nuruapocunukar Gapusi.
4. VYkaxwure npaBuwibHOe HazBaHue BemniectBa FeOHSO4:
A — ruapocynbdart xenesa (I1I);
b — cynedat runpoxcoxenesa (II);
B — cyasdat rugpokcoxenesa (11I);
I' — cyneut ruapokcoxenesa (I11).
5. TlpuBenuTe MOJEKYIAPHYIO POPMYITY a30TUCTON KUCTIOTHI:
A —HNO,; B-HNOs;; B -—NHs; I' = N2O:s.

Bapuant Ne 4
1. Vkaxure psif, coaepxKauuil TOIbKO KUCIOTHBIE OKCH/IBL:
A —NayO, Ca0O, PbO3, SiOz;
b — SiO3, SO, N20s, Cl1LO7;
B - A1203, ZnO, BGO, CI‘203;
I' - Cl,0, CuO, MgO, H>O.
2. Kaxko# psig cCOOep>KUT JTUIIH IIETIOUH:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, Al(OH)3;, Mg(OH)2, NH4sOH;
B — Ba(OH),, Fe(OH)s, Ca(OH), Cu(OH)»;
I' = Zn(OH)2, Cr(OH)2, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOe Ha3BaHue conu Fex(SOs)s:
A — cynbdur xenesa (II);
b — cynsdun xenesa (I11);
B — cynbdar xenesa (II);
I' — cynbdat xenesza (I1I).
4. Tlpusenute npaBuiabHOe Ha3BaHue BemecTBa (ZnOH)3PO4:
A — optodocdar 1uHKa;
b — tpurunpokcodocdar unHka;
B — oprodocdarruapokcormnka;
I' — rugpoopTodocdar nuHka.
5. YkaxxuTe MOJIEKYJISIpHYIO (OpMYITy THAPOCYIb(aTa MarHus:
A —Mg(HSOs)2; B—Mg(HS),; B - MgHSOq; I' — Mg(HSO4)s.



Bapuant Ne 5

1. Kako# psii COAEp>KUT TOJIBKO aM(pOTEPHBIE OKCHJIBI:

A — Cr03, PbO, SnO, AlLOs3;

b —Zn0O, MgO, SO, NO;

B — SO3, P20s, N2Os, CO»;

I' - K>0, MgO, SO;3, LixO.

2. Kaxoii psit COIepKUT JINIIb OECKUCIOPOHBIE KHCIOTHI:
A —HsS, HCL, HF, HI;
b — HBr, HNO;, HCIO, CH;COOH;
B — H2S0O3, HCIO2, HNO2, H3POyq;
I' — H,CO3, HMnO4, HC104, H>Si0s.
3. Ykaxure npaBuwibHOoe HazBaHue coiu Cr(OH):NOs:

A — ruapoxconurpat xpoma (II);

b — runpoxconutpat xpoma (III);
B — nuruapoxconutrpat xpoma (III);

I' — nurunpoxconutput xpoma (I1I).

4. Ilpusenute npaBunabHOe HazBaHue BeulecTBa Zn(HaPO4)::

A — runpoopTtodocdar HUHKA;

b — murnapooprodocdar nuHkKa;

B — oprodocharruapokcormHka;

I' — oprodocdar nunka.

5. Ykaxure MOJEKYJISIPHYIO POpMYITy KPEMHUEBON KUCIOTHI:

A —-H>SOs3; B-H>COs; B—-HxSO4; I —HSi0s.

4.2. MarepuaJjibl OLIEHOYHBIX CPEACTB VISl TEKYLIEero KOHTPOJIS

4.2.1. Cucrembl 3a1aHiil B TeCTOBOM dopme

Haszeanue tembl CrpoeHne aTOMOB XUMHYECKHUX JIEMEHTOB U
IPUPOJIa XUMHYECKOMN CBA3U
Pesynbrar 00yuenus CocTaBnarh XumMuueckue GopMyIibl COSUHEHUN B

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

OO01Me KOMITIETEHIIAN OK1

Bapmuanr I.

1.B yem gpusuueckuii cmuvlci HoOMepa nepuooa.:

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

B) cooTBEeTCTBYET BaJIEHTHOCTHU 3JIEMEHTA.

2. B nobounwvie nooepynnul nepuoouyeckoti cucmemvl 6X005m:
A) XUMHUYECKHUE DIIEMEHTHI MAJIBIX TTEPHOIOB;

b) xumuyeckue 3neMeHTbl OOJIbIINX MTEPUO/IOB;

B) xumuueckue 351eMeHThl MajibIX U OOJBIINX MEPUOJIOB.



3. Amommnuit paduyc c ygenuyenuem 3apsaoa s0pa 8 21asHOU NoO2pynne:
A) yBenuuuBaercs;  b) ymeHsIaercs; B) He nu3mensercs.

4. DnemenmapHasn yacmuya 10pa amoma, onpeoesiowds e2o 3apso:
A) HeiitpoH; b) mpotoH;  B) anekTpoH.

5. Kaxos xapaxkmep c80ticme 8blcuie20 OKCUuoa Xumuieckozo snemenma Ne 16:
A) OCHOBHBI; b) amdoTepnbiii; B) KHCIOTHBI.

6. Yem paznuuaromces a0pa u30monos:
A) 4MCJIOM MTPOTOHOB U YKUCIIOM HEUTPOHOB;  b) unciom npotoHos; B) unciom
HEUTPOHOB.

7. Kakoti anemenm nposensem Haubolee ApKO GblpaXCeHHble HeMemailuiecKue
ceolicmea:
A) xkucnopon;  b)cepa;  B) cenen.

8. Kaxou snemenm npossnsem Haubonee 5PKO BblPANCEHHbIE MEeMALIUYecKUe
ceolcmea.

A) nuTHi; b) pyouauii; B) xanuii.

9. Aopo amoma cocmoum u3:

A) IPOTOHOB U JIEKTPOHOB;  bB) 3JEKTPOHOB U HEUTPOHOB; B) HeitTpoHOB U
IIPOTOHOB.

10. Kax uzmensitomcsi ceoticmea d2/1eMeHmo8 6HYMpU nepuooa C yeeluyeHuem
3aps0a s10ep ux amomos:
A) MJ1aBHO; b) ckaukooOpa3Ho; B) He uzmenstorcs.

Bapuanr I1.

1. Kaxue snemenmapmsvie uacmuysl 6X00sm 6 cOCMas amomHo20 A0pa:
A) TOIBKO MPOTOHBI

B) TosbKO HEUTPOHBI

C) npoTOHBI U HEUTPOHBI

D) HEHUTPOHBI U STEKTPOHBI

2. DKcnepumenmanbHo OOHAPYIHCUTL IJIEKMPOHbL 8 COCMABe AMOMO8 U 0al UM
Ha38anue yueHblll-PU3UK:

A) Ix.Tomcon B koHie XIX B.

B) XK.Ileppen B XIX B.

C) Cronu B XIX B.

D) B.Pezepdopa B XX B.

3. Maccy, pasuyro macce amoma 6000poda (NpuHAMOU 8 Xumuu 3a eOuHuyy), u
3aps0 +1 umerom credyrowue semMeHmapHvle Yacmuybsl.

A) HEHTPOHBI

B) anexTpoHbl

C) uoHbI



D) nipoToHbI

4. Ilpu nodaue 8b1cOK020 HANPANCEHUS HA DTIEKMPOObL 8 8AKYYME ObLI0 OOHAPYHCEHO
sA61eHUe, Ha36anHoe Kamoouvimu aydamu. Kamoouwvie nyuu oxasanuco:

A) IOTOKOM 3JIEKTPOHOB OT aHOJIa K KaTOLy

B) moTokom 37€KTpOHOB OT KaToja K aHOLy

C) NOTOKOM MPOTOHOB OT aHOJA K KaTOY

D) noTokoM MPOTOHOB OT KaToJa 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) maccol atoma

7. Kaxue uwacmuywl Ha3v18aromcs u30monamu.

A) aTOMBI, UMEIOIIIME OJIMHAKOBOE YUCJIO TPOTOHOB U HEUTPOHOB B SIIpE

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

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

D) pa3HOBHIHOCTh AaTOMOB OJHOTO U TOTO K€ 3JIEMEHTA, UMEIOIIYI0 PA3HOE YHCIIO
AIIEKTPOHOB

8. Tpumuu - smo uzomon:
A) TuTaHa

B) Bozopona

C) xmopa

D) renus

9. Dnexmponvl amoMHOU 0000UKU HAXOOSAMC HA HEKOMOPOM PACCMOSAHUU OM
a0pa amoma, HO He NPUMALUBAIOMCS K NOJIONCUMETLHO 3APIHCEHHOMY SO0DY,
NOMOMY 4MO:

A) DJIEKTPOHBI B aTOME TTOCTOSTHHO JIBIKYTCSI BOKPYT siapa

B) anexTpoHbBI B aTOME HE UMEIOT OTPHUIIATEIIFHOTO 3apsiia

C) BIEKTPOHBI CUIIBHO YJIaJI€HBI OT s/Ipa

D) 3apsin sapa MEHbIIIE, 4eM 3apsiy] AJICKTPOHOB

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 rpymnmbl



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

A) nBa

B) Bocemb

C) uetnipe

D) onun

12. Bvibepume 6epHoe ymeaepoicoenue:

A) yem MeHbIIIe 3a11ac YHEPTUH ANEKTPOHA, TEM MEHBIIIE T10 pa3Mepam ero opOuTab
B) ueMm Ooubliie 3amac 3HEPrUH JIEKTPOHA, TEM MEHBIIIE TI0 pa3MepaM ero OpoOUTalb
C) pa3Mepbl opOUTaeil SIEKTPOHOB CBA3aHBI C KOJHWYECTBOM JJIEKTPOHOB Ha
JAHHOU opouTaIIN

D) pasmep opbutany He 3aBICHT OT SHEPTUH JIEKTPOHA

13. Bwvlibepume 06a snemenma, c80UCMBA KOMOPHIX OYOYM NOBMOPSAMCI, eCau
KOHGhu2ypayuu ux HeUHUX SHepeemuieckKux ypoGHel.:

A) 2s% n 3s23p°

B) 2s2p® u 3s°3p°

C) 2s°u 2s22p°

D) 1s’ u 1s!

14. Bvibepume xumuueckuil 21eMeHm, KOMOPbIL OMAUYAEMCcs OM OCMATbHbIX NO
XUMUYECKUM CBOUCMBAM (AKMUBHOCTU):

A) Ne5

B) 18

C) Ne2

D) Nel0

15. Amom osnemenma umeem  INEKMPOHHYIO  KOHQPUSYPAYUIO — BHEULHE2O
snepzemuueckoz2o yposus 3s'. Jlns ne2o naubonee xapakmephoe c60UCmeo:

A) oTHaBaTh U MPUHUMATH 3JIEKTPOHBI

B) nmpuHuMaTh 31€KTPOHBI

C) HE UBMEHSTH CTETICHh OKUCJICHHUS] B XUMUUYECKHUX PEaKIIUIX

D) oTnaBath 31€KTPOHBI

16. Vkaosicume neseproe ymeepoicoeHue:

A) B mpenenax OAHOW W TOW e TpyMIbl (B IIaBHON MOArpyNIe) yMEHbIIAETCs
paauyc aroma

B) B npenenax onHOW U TOM e TPYyIIbl (B TJIABHOM NMOATPYNIE) YBEIUYUBAIOTCS
3apsiibl ATOMHBIX SIIEP

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

D) B mpenenax ogHOW W TOM e rpynnsl (B IIaBHOW MOATPYIIIE) PACTET YMCIIO
HHEPreTUYECKUX YPOBHEN B aTOME

17. Kax Hazvigaromes paduoaxmuehvie 1ydu, KOmopble He HeCym 3JIeKmMpudeckozo
3apsoa:



A) GerTa-nyun
B) kucinopoaHslii ras
C) ramma-ityuu
D) anbda-nyun

18. Ha oonom p-nodyposue He modicem HaAX0OUMbCAL:
A) 1 sanexTpon

B) 6 sanextpoHoB

C) 8 21eKkTpoHOB

D) 2 anekTpona

19. Dnemenm ¢ nopsokogvim Homepom 15, umeem:

A) IITh BHENIHUX DJIEKTPOHOB B KoH(purypamuu 3s33p?
B) I4Th BHEIHUX JJIEKTPOHOB B KoH(uUrypauuu 3s°3p’
C) IATh BHENIHUX DIIEKTPOHOB B KOH(Urypauuu 3s>3p’
D) stk BHEMIHKMX 3JIEKTPOHOB B KOHHrypamuu 3s!3p*

20. KaKle MURUMANbHYIO U MAKCUMATBHYIO 6AJEHMHOCMb umeem cepa
XUMUYECKUX COCOUHECHUSIX!

A) Il u VI
B)IVu VI
COllulVv
D)Iull
Ha3zBanue Temsbl Kiaccudukanus, HOMEHKIIaTypa U CTPOSHHE
HEOPraHNYECKUX BEIIECTB
PesynbTaT 00yueHus KiaccudunupoBaTh HEOpraHMYECKHUE BEIICCTBA B
COOTBETCTBUU C UX CTPOCHUEM
OO0mme KOMICTCHITNHN OK 01
Bapuant Ne 45

1. VYxkaxure psia, coaepKalifil TOIbKO KMCIOTHBIE OKCHUIBI:
A —NayO, Ca0O, PbO», SiOg;
b- P203, ZnO, BGO, CI‘203;
B — SO3, P20s, N>O3, CO»;
I' - K>0, CuO, CO, FeO.
2. Kakol paa conepxuT Juiib aM(pOTEpHbIE THIPOKCHIBI:
A —Sn(OH)2, Ba(OH)2, Fe(OH)3, NaOH;
b — KOH, Ca(OH),, Cu(OH)., RbOH;
B — Mg(OH)2, Mn(OH),, LiOH, NH4OH;
I' — AlI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)..
3. Vxkaxwure npaBuiabHOe HazBaHue conr FeEOH(NO3):
A — runpoxconurpar xkenesa (II);
b — ruapokconutpar xenesa (11I);
B — nuruapokconutpart xenesa (I11);
I' — nuruapoxconutpur xenesa (I11).
4. IlpuBenute npaBuibHOE Ha3BaHue BeulecTBa HaSO3:
A — cepHUCTas KUCIOTAa,



b — cepHas kucinora;
B — cepoBonopoanas kuciora;
I' — oxcup cepsr (IV).
5. VYkaxure MOJEKYJISIpHYIO popmyiy ruapoopTodocdaTa Maraus:
A —MgHPOs3; b —Mg3(PO4)s; B — MgHPOy; I' — Mg(H2PO4)s.

BapuanT Ne 2

1. Kakoii psaa coaepKuT JUIlb OCHOBHBIC OKCHJIbI:
A — Mn20O7, CrOs, SOz, N2Os;
b —Nay0, CuO, CrO, FeO;
B - SOs, P20s, K20, Cux0;
I' = ZnO, SnO, Si0,, NO.
2. VYkaxure psil, COASPKALIUNA TOIBKO OJJTHOOCHOBHbBIE KHCIIOTHI:
A — HF, HBr, HNOs3, H3POg;
b — HI, HNO», HC1O4, CH3COOH;
B — H,COs3, H3POs, H2SO4, HoCr2O7;
I' — HPOs, HoS, HCIO, H,Si0:s.
3. VYkaxure npaBuibHOe HazBaHue coinu NaNO;:
A — HUTpaT HaTpus;
b — nutpua Hatpus;
B — amun natpus;
I' — autput Hatpus.
4. IlpuBenute npaBuibHOe Ha3BaHue BemecTBa NaxHPOq:
A — runpokcodocdar HaTpHs;
b — runpodochur Harpus;
B — qurunpooprodocdar HaTpus;
I' — runpoopTodocdar HaTpusi.
5. Ykaxure MOJEKYJISIPHYIO GOpMYITy CEPOBOAOPOTHON KHCIOTHI:
A — H,SOs; b - H»S; B —H2SO4; I —H>S,0s.

Bapuant Ne 3
1. Vkaxwure psj, coaepKamuii b aM(pOTEepHbIE OKCHIBI:
A — H;0, Al,O3, NayO, CaO;
b — P»03, K70, Cuz0, SO2;
B - SnO, ZnO, BeO, Cr0s;
I' - Li;O, CO2, NO,, BaO.
2. Kakoii psii coIepKUT TOIBKO KUCIOPOACOAEPKAIINE KUCIOTHI:
A — HF, H>Cr,0O7,HCI, CH3COOH;
b- HCIO, H3PO3, HBI‘, HzSO4;
B — HI, HNO., HCIO4, H»S;
I' — HNOs3, HPO3, H>CO3, HMnOa.
3. [IpuBenure npaBunsHOe Ha3BaHue conu Ba(HCO3),:
A — ruapokapOoHat 6apusi;
b — runpocunukar 6apus;
B — nuruapoxapOonar 6apus;
I' — muruapocunukar 6apus.
4. Vxaxurte npaBuiibHOe HazBaHue BemectBa FEOHSO4:
A —runpocynbdar xenesa (I11);
b — cynedat runpoxcoxenesa (II);
B — cynbdat ruapokcoxenesa (I1I);
I' — cynsdut ruapokcosxenesa (11I).
5. TlpuBenute MOJIEKYISAPHYIO (OPMYITY a30TUCTOM KHCIOTHI:



A —HNO,; B-HNO;3;; B - NH;j; I' = N20s.

BapuanT Ne 4

1. YkaxuTte psj, coaepxKamuii TOJIbKO KUCIOTHBIE OKCHIBL:
A —NayO, Ca0O, PbO3, SiOz;
b — SiO», SO, N20s, ClL07;
B — Al,O3, ZnO, BeO, Cr203;
I' - Cl,0, CuO, MgO, H>0.
2. Kaxko¥ psig cOOepKUT JUIIb IIETIOYUH:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, Al(OH)3;, Mg(OH)2, NH4OH;
B — Ba(OH),, Fe(OH)3, Ca(OH)2, Cu(OH)2;
I' — Zn(OH),, Cr(OH)2, Pb(OH)4, FrOH.
3. VYkaxure npaBuiibHOE Ha3zBaHue coiu Fex(SO4)3:
A — cynbdur xenesa (I);
b — cynbdua xenesa (111);
B — cynwdar xenesa (1I);
I' — cynbdart xenesa (III).
4. Ilpusenute npaBuiabHOe Ha3BaHue BemecTBa (ZnOH);PO4:
A — oprodocdar 1uHKa;
b — tpurunpokcodocdar nuHKa;
B — oprodocharruapokcormHka;
I' — runpoopTodocdar muHKa.
5. YkaxuTe MOJIEKYJSIpHYIO (hopMyITy THIpOCYyIb(aTa Maruus:

A —Mg(HSO3)2; b—Mg(HS); B—MgHSO4; I' — Mg(HSOs).

Bapuant Ne 5

1. Kakoii psig COOEpKHUT TOIBKO aM(pOTEPHBIE OKCHIBI:

A — Cn03, PbO, SnO, AlLOs3;

b — Zn0O, MgO, SO, NO;

B — SO3, P20s, N2Os, COg;

I' - K>0, MgO, SOs, L120.

2. Kaxoii psit COep KUT JIMIIb O€CKUCIOPOJHBIE KUCIOTHI:

A — HzS, HCL, HF, HI;
b — HBr, HNO3, HCIO, CH3COOH;
B — H2SOs3, HCIO2, HNO3, H3POg4;

I' — HoCO3, HMnOg4, HC104, H2Si0:s.

3. Ykaxwure npaBuwibHoe HazBaHue coiu Cr(OH);NOs3:

A — rugpokconutpart xpoma (11);

b — ruapokconutpat xpoma (11I);

B — nuruapoxconutpat xpoma (I1I);

I' — nurunpoxconutput xpoma (I1I).

4. TlpuBenute npaBuibHOE Ha3BaHue BemecTBa Zn(H2POs)::

A — ruapooptodocdar uHKa;

b — nuruapooprodocdat nuHKa;

B — oprodocharruapokconmHka;

I' — oprodocdar nunka.

5. VYkaxuTe MOJEKYJISIpHYIO POpMYITy KPEMHUEBON KUCIIOTHI:

A —-H>S0Os3; B-HCOs3; B—-H2SO4; I —H2SiOs.



Ha3Banue tembl DU3UKO-XUMUYECKNE CBOMCTBA HEOPTraHUYECKHUX
BCILICCTB

Pesynbrar 00yueHus CocTaBisiTh ypaBHEHHS] XUMUYECKUX PEAKIUN
MOHHOTO O0OMEHA C yJ4aCTHEM HEOPTaHUIECKUX
BemecTB. COCTaBISATh YPABHEHUSI XUMHUECKHUX
peakIuii HOHHOT'O0 OOMEHA C y4acTHeM
HEOPraHUYECKHUX BEIIECTB

OO01Me KOMIETEHIINN OK 01, OK 02

1. K xaxomy knaccy neopeanuueckux coeounenuit omumocumcs Mg(OH),?
A. OCHOBHBIE COJH

B. ocHOBHBIE OKCHUJIBI

C. ocHOBaHHMs

D. ampoTepHble THAPOKCHIBI

2. K kaxomy xknaccy neopeanuueckux coeouneruti omuocumcs P>Os?
A. Kuciopogocoepxkamias KUcioTa

B. HeconeoOpasyromuii okcua

C. KUCIOTHBIA OKCHU]

D. cpennss comnb

3. Kaxosa ¢opmyna ouecuopoghocghama nampus?
A. Na3P04

B. Na,HPO,

C. NaH,PO,

D. NaPO,

4. opmyna kucromuozo oxcuoa, coomsemcmaeyouieco kuciome Hi;POy:
A. P,Os

B. P203

C. PH;

D. H3POs

5. Kaxoe coedunenue sensemcsi npeocmagumenem KUCiopoooCoOepHCaujux
Kuciom?

A. H>SOs

B. HCl

C. H,S

D. SO,

6. Kaxoe coeounenue siensiemcs npedcmaeumeﬂeM Hepacmeopumblx OCHOBAHULL?
A.KOH

B. NaOH

C. F€(OH)2

D. NH,OH

7. Ykaoicume pso coeounernuti, cooeparcawuii moabko pacmeopumovle OCHOBAHUSL:
A. KOH, Ca(OH),, NaOH



B. KOH, Fe(OH),, Fe(OH);
C. Zn(OH),, KOH, Ca(OH),
D. NaOH, KOH, Ba(OH),

8. Onpedenume mun coau KHSOy:
A. cpenuss

B. ocuéBHas

C. cmentanHas

D. kucnas

9. Onpeoenume mun coau (CuOH),COs:
A. cpenuss

B. ocHOBHas

C. cMemanHas

D. kucnas

10. Vkaosxcume pso, cooeparcawuil moabKo KUCIOMHbLE OKCUObL:
A. NaO, Ca0O, CO,

B. SO,, CuO, CrOs

C. Mn207, CUO, CI’O3

D. SO3, CO,, P,0s

11. K kaxoti epynne oxcudos omuocumcs BaO:
A. HeconeoOpa3yrolue

B. amdorepHsbie

C. ocHOBHBIE

D. kucnotHbie

12. C kaxum u3 nepeyucieHuvix seujecma 6yoem 83aumooeticmeosams 2uOPOKCUO
Kanus.

A. NazO

B. SO;

C. Ca(OH),

D. NaCl

13. Kaxoe u3 seujecme npu pacmeopeHuu 6 600e 00pazyem Kuciomy.
A. NaCl

B. CaO

C. SO;

D. NH;

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

B. Fe

C.Cu

D. Pt

15. Eoxkue wénouu o06aaoarom c8OUCMBOM paspyulams pacmumeibHvle U
orcueomuvle mkanu. Taxkumu ceoticmeamu He obradaem.:

A. NaOH



B. KOH
C. LiOH
D. Cu(OH),

16. C pacmeopom cudpokcuda Kauus 83aumo0etcmeyen.
A.Ag
B. Cu
C.Fe
D. Al

17. Ilpu mepmuueckom paznoxceHuu Kakou U3 YKA3AHHbIX COjell 0opasyemcs
00HOBPEMEHHO OCHOBHOU U KUCTIOMHbIU OKCUObL!

A. CaCOs

B. NH4NO3

C. NaN03

D. KCIO;

18. Kakoe u3 ykazaHuwix c80UCME ABNAEMCA XAPAKMEPHBIM 0151 B0OHbIX
pacmeopos KUCIOm:

A. OKpaIlIMBaIOT PACTBOPHI METUIIOBOTO OPAHKEBOIO B JKENITHIN LIBET

B. okpammBaroT pacTBOp JJaKMyca B KPACHBIN LIBET

C. okpammBaioT pacTBop (peHosdTarernHa B MATMHOBBIN 1[BET

D. okpaimmBaroT pacTBOp JaKMyCa B CUHUM LIBET

19. Kakue napwvi coedunenuil He MO2Yym peazuposamuv mMexcoy coOou:
A. CaO u H,O

B. Na,O u SOs

C. COz 51 SOQ

D. MgO u CO,

20. B kakom u3 npuseoéHHbIX YpasHeHUl peakyuii 00pa3yemcs Coib U 6000P0O0:
A.7Zn + H,SO4—

B. KOH + HCI —

C. CaO + HNO; —

D.Ca+ H,O —
HazBanue Tembl XHUMUYECKHUI aHATIU3 MPOO BOJBI
PesynbpTaT 00yueHus HccnenoBath XUMHUYECKHM COCTaB TTPOO BOJIBI
OO11re KOMIETEHINN OK 01, OK 02, OK 07, IIK 1.1

1. Camoe pacnipocTpaHEeHHOE BEUIECTBO HA 3eMJIe:
a) TMECOK;

0) rmHa;

B) BOJIA;

I') KUCTIOPOJ

2. ®opmysia BOABL:
a) NO




6) H20
B) H203
r) HO2

3. OTHOCHUTENbHASE MOJIEKYJISIPHAS Macca OJTHOM MOJIEKYJIbI BOJbI:
a) 18

0) 18 r/moib

B) I8

r) 32

4. XuMu4eckas CBsI3b B MOJIEKYJI€ BOJIBI:
A) noHHas

0) KOB.TIOJISIpHAS

B) KOB.HEMOJISIpHAS

') BOJAOpPOAHAs

5. TemnepaTypa KUIIEHHS BOJBL:
a) 0°C

0) 4°C

B) 100°C

r) 200°C

6. KakoBbI OCHOBHBIC CBOMCTBA Y BOJIBI:
a) MPO3PavYHOCTh, COJICHOCTH;

0) HEMMOCTOSIHCTBO (POPMBI, TEKYUYECTh;
B) OECIIBETHOCTh; MyTHOCTb.

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

0) ocTaercs B KHUIKOM COCTOSIHUM;

B) 3aMep3aeT.

8. UTO MpOUCXOIUT C BOJIOM ITPU 3aMEP3aHUN?
a) pacuImpseTcs;

0) cKUMaeTcs;

B) ocTaercs 0e3 M3MCHEHUH.

9. Ilo kako¥ npuyYuHE JeJ HE TOHET?
a) TOHKUH;

0) Jierdye BOJbL;

B) IIPO3PAYHBIIA.

I') KpaCUBBIH.

10. Conepxanue BOOOpOia B BOJIE:
a) 89%



6) 2%

B) 11%
r) 20%
Haszeanue tembl XHUMUYECKUN KOHTPOJIb KAYECTBA MPOLYKTOB
NUTaHUs
Pe3ynbrar 00yueHus HcenenoBarb XUMHYECKH COCTAB IMPOLYKTOB
IIUTaHUs
OO1re KOMIIECTCHITUH OK 01, OK 02, OK 07, I1IK 1.1

1. Peakyus cudpoauza xapaxmepHa Ons:
a) )KUpoB; 0) aNbIETUIOB; B) CIIUPTOB; T) APOMATUYECKUX YTIIEBOIOPOIOB.

2. Peaxyus «cepeOpsaH020 3epKanay xapakxmepua ois:
a) GpyKTO3bl; O) IITIOKO3bI; B) Kpaxmama; T) EJITI0JIO3bI.

3. B nepsuunoti cmpykmype MOoaeKy1 6enika 0CMamKu AMUHOKUCIOM COCOUHEHb]
MmedHcoy coootl NOCPedCcmeoM Credyiouell XUMUYeCKoU Ces31L.;

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

4. Ilpu 2udponuze benxa oopazyroOmcsi:
a) aMMHOKHCJIOTBI; 0) KpaxMmall; B) IIEJUTI0JI03a; T') caxaposa.

5. Ilpoyecc neobpamumozo ceepmuleanusi OEIK08 HA3bI8AEMCA:
a) MOJIMKOHJACHCAIUs;, O) moJMMepHu3alus; B) ACHATypalus; T) ruOpuau3aius.

6. Bmopuunas cmpykmypa 6enxka 00ycnoeieHa ces3vio:
a) MIOHHOM; 0) KOBaJE€HTHOW; B) BOJOPOAHOW; T) MENTUIHOM.

7. Koneunvim npodykmom euoponu3a Kpaxmania aeiiaemcsi.
a) caxaposa; 0) III0K03a; B) IEJUII0JI03a; T') ATaHOJ.

8. benxu 6 omauyue om y2ene80008:

a) TUAPOIU3YIOTCS 0 AMUHOB; 0) HE OKUCTISIOTCSI KUCIIOPOJIOM;
B) HE PEarupyroT C a30THOW KUCIIOTOM; T') COZIEpKaT 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 nelicTBUM a30THOM KUCTIOTHI Ha OEJIOK MOSBIISIETCS KEITOE OKpAIlIMBaAHUE.
a) BEpHO TOJIbKO A; 0) BepHO TOJBKO b; B) BepHBI 00a Cy>KJIeHUsI; T) 00a CyKICHUS
HEBEPHBI.

10. Bepnwi 1u crneoyrowue cysxcoenuss 0o yene600ax:
A) K nonucaxapuiamMm OTHOCATCS LEJUTIOJI03a U KpaxMall.



b) I'mroko3a TUNMUYHBIN TTPEJCTABUTENH T'€KCO3.
a) BEpPHO TOJIbKO A; 0) BepHO ToJIbKO b; B) BepHBI 00a cykaeHus; r) oda
CY>KJICHUSI HEBEPHBL.

Ha3zBanue TeMbl XUMUYECKUI aHaIu3 MPoO MOYBBI

Pesynprar o0ydyeHus HccnenoBarh XUMHUYECKHUM COCTaB MPOO MOUBbI

OO0mre KOMIICTCHITUH OK 01, 0OK 02, OK 07, 11K 1.1

1. Kakout paxmop yuumuleaemcsa npu paameuieHuu npeonpusmuii no
npou3800cmay KaauiHulx yooopenuu?

1) TpynoBoii

2) ChIPbEBOI

3) sHepreTuyecKuit

4) BOAHBIN

2. B kakom u3 20po0oeé npouszeooam gocgopnuie yooopenusn?

1) Kupos

2) Mocksa

3) Bockpecenck

4) Yda

3. Kakoii 6uo npooykuuu Xxumuueckoii RpOMblUAeHHOCHU RPOU3B00AM HA
Memanaypuueckux komounamax?

1) docdopubie ynodpenus

2) a30THbIE ya00peHus

3) kanuiinple y1oOpeHus

4) XUMHUYECKOE BOJIOKHO

4. Ykasxcume yenmp npou3zeo00cmea KaauiiHvlx y0oopenuil.

1) bepe3nuku

2) CanmaBar

3) Uepenogerl

4) AnaTuThl

5. Ykaoscume 20poo, 6 Komopom umeemcs nPou3800CmMeEo0 A30MHHIX YOOOPEeHUIl
HA 0MX00ax MeMaiypZuiecKo20 Komounama.

1) MockBa

2) HoBoMOCKOBCK

3) Uepenogerl

4) BockpeceHck

6. Umo aenaemcsa colpvem 014 NPOU3B00CMEA A30MHBIX YOOOpeHull?
1) anaTuTsl

2) U3BECTHSK

3) npupoOaHBIii ra3

4) xayuyk

7. Umo saensemcsa colpvem 0711 npou3eoocmaea ochopuvix yooopenuii?
1) u3BecTHsIK

2) xkene3Has pyaa

3) ned1h



4) anaTUThI

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

2) B paiioHax J0ObIYM rasza

3) y MarucTpaibHbIX ra30MpoOBOIOB

4) B LIEHTpax TSHKEJIOr0 MAIIMHOCTPOEHUS

9. Yemanoeume coomeemcmeus:

Buna ynoopenuit [lenTp mpousBoacTBa
1) ®ochopHbie A. CosmkaMckK

2) A30THBIE b. YBapoBo

3) Kanuiiasie B. HeBuHHOMBICCK

10. Kaxue 06a ux nepeqyucieHHvlX 20p0008 AGNAIOMCA YeHMPaAMU
nPOU3800CMEA MUHEPATIbHBIX YOOOpenuil? 3anuwiume ¢ maoauuy uugput, noo
KOmopvlmMu yKa3anovl 3mu 20pooa.

1) Canxr-IleTepOypr

2) ConukaMck

3) HeBuHHOMBICCK

4) Yda

5) bapnayn

11. B kaKkux 08yx u3 nepeuucieHHuvix pezuonos Poccuu gpynkyuonupyrom
KpynHbvle npeonpusmus no npou3600Cmey MUHepaIbHblX yooopenuii?
anuwiume 6 maoauuy yu@povl, N0O KOMOPLIMU YKAZAHBL IMU PECUOHDL.
1) Pecny6nuka Jlarectan

2) Peciyonuika bypsitus

3) Bosoroackas 001acTh

4) SIpocnaBckasi 00J1acTh

5) IlepMmckuii kpait

4.2.2. IlpakTuyecKkue 3aJaHUA U 321a4H

1.0cHOBBI CTPOEHNS BelleCTBA - 33/1a41 HA COCTABJICHHE XUMUYECKUX (HOPMYJT

JIBYXaTOMHBIX CO€IMHEHUH (OKCUIOB, CYyIb(PUAOB, TUAPUIOB U T.IL.).

ﬂazlme HA36AHUA Cﬂe()y}omww COCOUHCHUSIM.:

Li,0 MnO All; Cr,S; ZnH; AgsSi CazN, CO,, CaO P,0Os CCly NaBr FeS
MgH, Al4C; KsP MnO; Fe,O3 C1,O KCI MgF, CrS CaH, SiH4 K4C

Ca;P, Na,O CuO N»O3; Mn,O; LiF PCls HgBr Ag,S CuS HCI NaySi AIN LizP
Cr,03 As,O5 NO;, B,O3 BaCl, PBr; MnS PH; LiH Ba,C Al4Si3 NasP N,O
Si0, MgO CrF; K,S CH4 PbO Au,O; NH; CaS N,Os HgO AIP

CocraBbTe (POpMYIIBI 10 HA3BAHUSIM:



1. Hurpun xanus

2. Cununua Maraus

3. I'mapua antoMuHUS
4. Cynndun cunna (1)
5. bpomua nuHka

6. Oxcun yriepona (1)
7. Oxcua xaopa (V)

8. Oxcua Gapus

9. ®ochun xenesa (III)
10.Kap6un maraus
11.T'uapua kanus
12.Cynbdun amoMuHus
13.Momun menu (1)
14.Cynbdun prytu (II)
15.0xcup xmopa (I11)
16.0Oxcun ceunma (IV)
17.0kcun unHka
18.Cunnimg KanbIius
19.T'unpun 6apus
20.Cynbdun xeneza(Ill)
21.0Oxcup azota (11)
22.0kcuj aTFOMUAHUS
23.Xnopun xene3a (1I)

24 Hutpun 6apus

1. KapOun mutus

2. Oxcun docdopa (III)
3. ®ropun menu (II)

4. Oxkcup cepedpa

5. I'mopun nmutus

6. Cymedun memau (1)

7. Hutpun Hatpus

8. Honun cepedbpa

9. Oxcup xpoma (II)
10.Oxcup azora (V)
11.I'unpun HaTpus

12. Xnopun xpoma (I11I)
13.0kcnp kanus
14.Oxcup mbimbska (111)
15.Cynbdun nunka
16.Dochun meau (1)
17.0xkcup xenesa (1)
18.bpomu mapranua (1)
19.Cynbdua nutus
20.Dochun cepedbpa
21.®Dropun xenesza (1)
22.0xkcup xpoma (VI)
23.Hutpun nutus

24.Cynbdua Maraus



25.0kcun prytu (I) 25.0kcua meau (1)
26.0xcup cypeMsl (V) 26.Xnopun prytu (II)
2. XuMHYeCKHe peakuuu

1.1.3aaun HaA COCTABJICHUE YPABHEHUW pEaAKUM: COCIUHEHUS, 3aMEICHUS,
paszioKeHus, OOMEHa W peaklHMil ¢ y4acTHEeM KOMIUICKCHBIX COCIWHECHHH (Ha
npuMepe TUJIPOKCOKOMIUIEKCOB  QIIOMUHHMSI U I[IMHKA); OKHUCIUTEJIBHO-
BOCCTAHOBUTEIHHBIX PEAKIMI ¢ UCIOJBb30BAaHUEM METOJIa JIEKTPOHHOTO OanaHca;
C y4YacTHEeM KOMIUICKCHBIX COCIMHEHUH (Ha MNpUMEpe TUAPOKCOKOMILIEKCOB

ATIOMHUHUS U [IUHKA)

2.1  Peaxmuei 3amMeIeHUs SBISETCA
a) TOpeHHe BOJIOPO/Ia B KUCIOPO/IE;

0) BoccTanoBjeHnue okcuaa meau (1) Bogopoaom;

B) B3aMMO/ICHCTBUE THAPOKCHUIA KIS C CEPHON KUCIIOTOM;

') TepMHUYECKasl IeTUIpaTalius TuIpOKCH 1A IIMHKA.
2.2 Peaknus, ypaBHEHHE KOTOPOU

Ca0+C0O2=CaCO3,Ha3pIBacTCS peaKIueH

1) coenunenusi; 2) paznoxkenusi; 3) odmeHa;  4) 3aMelIeHUs.
B3auMopaencTBre THAPOKCUIA KaJdbLHS C COJISTHOM KHCIOTOM - 3TO peakius
1) coenunenusi;  2) pasznoxeHus; 3) oOMmeHa; 4)3amelieHus
VYKaxuTe peakiiuio, KoTopas siBJIICTCS peakiiuen pa3aokKeHus U UAET C U3MEHEHUEM
CTETICHU OKHUCJICHUS:
a) Cu(OH), = CuO + H,0; B) 2KNO;= 2KNO,+0;;
0) CuO + H2 = Cu + H20; r) CaCO;s = CaO + CO;,
Hanummre peakiuu yKaxkuTe THIT PeaKinu:
a) pa3yIoKEHUs YTOJIbHON KUCIIOTHI; B) pa3znoxenus ruapokcuna meau(1l);
0) moaydeHus: aMMHaKa U3 IMIPOCTHIX BEIIECTBR;
I') B3aUMOJICHCTBUE a30Ta C KUCIOPOIOM
Hanuiyre peakiimy yKaKuTe TUM peaKIvu:

a) J)KeJIe30M U CEPOii; B) okcuoM Oapus u okcuaom cepbi(1V);

0) 6aprieM U CepHOU KUCIOTOM; r) okcuna cepsl (IV) u kucnopoaom;

2.4 VYpaBHATE peakIud METOJOM DJJICKTpOHHOTO ©Oamanca. PaccraBpre
Kod (D pUIEHTHI



HI + H,SO4 — I, + H,S + H,O

H>SO4 + Cu,0O — CuSO4 + SO, + H,O

HNO; + FeO — Fe(NOs); + NO + H,0

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

SOQ + KMl’lO4 + HQO — KzSO4 + MIISO4 + HZSO4

SOQ + KQCI'QO7 + HzSO4 — KzSO4 +Cr2(SO4)3 +H20

2.2 3ajauy Ha pacydeT KOJIUYCCTBCHHBIX XapaKTCPUCTUK ITPOAYKTa pCaKIuU
COCMHEHMsI; MAacCOBOW WM OOBEMHON [OJMM BBIXOJA MPOAYKTa PEaKIHH
COCAUHCHHUA OT TCOPCTHYCCKHU BO3MOXHOIO, 00BEMHBIX OTHOIICHUI ra3os,
KOJIMYCCTBCHHLIX XAPAKTCPHUCTHUK HNCXOAHBIX BCHICCTB MW IPOAYKTOB PCaAKIUUN,
MacCcChbl (O6’beM, KOJIMYECTBO BeIHeCTBa) npoayKra p€akinuu, €CJIu OJHO U3 BCIICCTB

AaHO B BUJC pacTBOpa € OHpG,Z[GJIGHHOﬁ MacCOBOM J0JIeH pPaCTBOPCHHOI'O BCIICCTBA.

Nel. Ilpu B3auMOJelCTBUM HATpUs KOAMYECTBOM BemiectBa 0, 5 Moib ¢ BOJOH
MOJIY4YUIIU Boopoa o0béMoM 4,2 11 (H. y.). Berauciaure npakTU4ecKuil BHIXO Ta3a
(%).

No2.  Mertammyeckuii  XpoM  MOJIy4arOT BOCCTAHOBJICHHMEM €ro  OKCHJa
Cr;0O3 MeTammmyeckuM allloMUHUEM. Bpruucinre maccy xpoma, KOTOPBIA MOKHO
MOJIYYUTh MPH BOCCTAHOBJICHHMH €r0 OKCHAA Maccou 228 T, €Ciau MpaKTUYEeCKUH
BBIXOJI XpoMa cocTaBisieT 95 %.

Ne3. Onpenenure, kakas Macca MENU BCTyIIUT B PEAKIUIO C KOHUEHTPUPOBAHHOU
CEpHOM KHUCIIOTOM JjIsi moiiydyenust okcuaa cepol (IV) o6sémom 3 1 (H.y.), eciu
BbIX0J1 okcuza cepsl (IV) cocrasnser 90%.

Ne4. K pactBopy, conepxanieMy XJIOpu Kanblusa Maccor 4,1 r, mpuiInim pactBop,
conepxkamuii pocdar Hatpus maccor 4,1 r. Omnpemenure Maccy IMOTYYSHHOTO
OcaJiKa, €CIIM BBIXOJI MPOAYKTa Peaklnu cocTaBisieT 88 %o.

2.3 3azaHus Ha COCTABJIEHUE MOJIEKYJIIPHBIX U MOHHBIX PEAKLIUN C y4aCTUEM
OKCHUJIOB, KHCJIOT, OCHOBAaHMW M COJIEH, MOHHBIX pEeaKUuid TUAPOIU3a COJeH,

YCTAaHOBJICHHUC U3MCHCHUA KUCIIOTHOCTH CPCIEI.

Kakne w3 comeit RbCl, Cry(SO4);, Ni(NOs),, Na,SO; moaseprarorcs
rugposin3y? CocTaBbT€ HOHHO-MOJIEKYJIIPHBIE W MOJIEKYJIIPHBIE ypaBHEHUSA
rUAPOJIU3a COOTBETCTBYIOIMX colield. Kakoe 3Hauenue pH (> 7 <) UMer0T pacTBOPbI
ATUX COJIEn?

Hanummre noiHoe U COKpAIIEHHOE YpaBHEHUS PEAKIIUN:

KOH (p) + HCI (p) = KCl(p) + H20 (mn)

CaO (oxcun) + 2HNO; (p) = Ca(NOs): (p) + H2O (M)

Mg(OH), (1) + H2SO4 (p) = MgSOu4(p) + 2H>0 (Mn)

CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH)z|



AL(SO4); (p) + 3BaCl, (p) = 3BaSO4] + 2AICI(p)
KsS + 2HCI = 2KCl + H,S1

Na,COs + 2HNO; = 2NaNOs + H,0 + CO»1

Mg + H,S0; = MgSO, + Hy1

3. CTpoeHne U CBOIICTBA HEOPraHUYECKUX BelIeCTB

3.1. 3apmayum Ha pacueT MaccoBOM 10U (MACChl) XUMUYECKOTO IeMEHTa
(coennHEeHUs) B MOJIEKYJIe (CMECH).

Bapuant 1. Beruucauts maccoByto 05110 a3ota B HuTpate kaibius (Ca(NOs),
BapuanT 2: Beruucnure conepxanue kuciopoja B nepmanranare kanus (KMnOy)
BapuanT 3: Beruucnure conepxanue cepbl B Munepaiie nupure (FeS,)

BapuanT 4: Beraucianre MaccoBylo 10710 cepedpa B okcuje cepedpa (Ag0)

3.2 Ilpaktuueckue 3aJaHus MO KIAaCCU(PUKALMH, HOMEHKJIATYPE U XUMUYECKUM

(bOpMy.]'IaM HCOPIraHNYCCKHX BCIICCTB PA3JIMYHBIX KJIACCOB.

Bpinucartb 0TA€JIbHO OKCHJIbI, OCHOBAHHNA, KHCJIOTHI U COJIH. IlaTb Ha3BaHU.

A b B r Jil| E XK 3 )4

1 Na,O NaOH | CO; SO; MgO HNO3 Ba(OH), | CO MnO,
2 SlOz Zn0O H3PO4 AgQO N203 CI‘O3 MnO HF HzSiO3
3 H2SO4 COz Ca(OH)z BeO LiOH CrO Ml’l203 SO3 SiOz

4 A1203 BaO MgC02 Cu(OH)z Zn0O CI‘203 HMHO4 Ca(OH)z K3PO4
5 NO HNO3 MnO NOz HCl HzSO4 NOz FeO PzOs

6 MgSO4 | SO, CL0s H,Si0; AI(NO3); | CO NO AL,O3 BaO

7 FeO K>COs | FexO3 Hg(NO3)2 CaO Ba(OH)2 Ag2SO4 PbSO; AgOH

CoctaBuTh (POPMYIIBI BBICIIUX OKCUIOB 3JIEMEHTOB C TIOPSIKOBBIM

HOMEPOM:
1)14, 34, 41
2) 75, 16,

3) 33, 50, 40

4) 6,35, 24

5) 21, 25,32
CocTaBuTh MOJEKYJSIPHBIE (OPMYJIBI OKCHUOB, OAMUCATh XapakTep OKCHUIA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCUIA !
1) a3oTa co creneHwto okucaenus +1, +2, +3, +5

2) XJI0pa €O CTENEeHbI0 OKUCIeHUs +1, +3, +5, +7

3) MapraHia co CTeNeHblo OKUcieHus +2, +3, +4, +7
Brimucaths oTensHo 6e3pa3inudHble, OCHOBHBIE, KUCIOTHBIE M aM(pOTEpHbIE

OKCHIBI:
A b B r i E X 3 14|

1 Na,O | CaO COs SOs MgO N.0O; | BaO 8[0) MnO»
SiO, Zn0O P,0:s Agzo N>O; CrO3 MnO MnO, NO




3 SO, CO» CaO BeO Li-O CrO Mn,0; | SO; SiO;

4 AlOs | BaO SeOs CuO Zn0O Cr,03 | MnO, | CaO CrOs

5 NO N 203 MnO NOz Na20 SO3 NOz FeO PzOs

6 MgO SO2 Cles SiOz Al 203 CO NO AL203 BaO

7 FeO | SO; Fe;O3 HgO CaO BaO Ag,O | SO; PbO

Brimucats HCPACTBOPUMBIC OCHOBAHUA U HléJIOLII/I. I[aTB Ha3BaHUA.

A b B I I E XK 3 )41
1 Na,SO; [NaOH | CO, SO; Mg(OH), | HNO; Ba(OH) | CO Cu(OH)
2 2

2 CsOH Cu(OH), | HsPO, NaOH N>O; Cr(OH),» MnO KOH H,Si0;

3 H,SO4 CO, Ca(OH) | BeO LiOH CrO Sr(OH), | SOs Sr(OH),
2

4 A1203 Ba(OH)z MgC02 Cu(OH)z Zn0O CI‘203 HMIlO4 Ca(OH)z K3PO4

5 LIOH |HNO; |Mn(OH | NaOH HCI CsOH Fe(OH), | FeO P,0s
)2

6 MgSO; | SOz LiOH H,Si0; AI(NO3); | CO NaOH ALyO3 BaO

7 Cu(OH)z K>CO3 Fe O3 Hg(NO3)2 Ca(OH)z Ba(OH)z AngO4 Ba(OH)z KOH

33 HpaKTI/I‘lCCKI/IC 3alaHuA Ha OIIPCACIICHHC XUMMYECKOM aKTUBHOCTH BCIICCTB B
3aBUCHUMOCTHU BHOA XUMHYECKOM CBSI3U M THUIIA KpHCT&J’IJ’IH‘—ICCKOﬁ PCLICTKH.

Pacnipengenuts 1aHHbIE BEIECTBA B TA0JIMILY COTIACHO UX TUILY XUMUYECKON

CBSI3H.
Nonnas | KoBaseHTHasa KoBanentHasa MeTtanmnueckas
CBA3b MTOJIIpHAS HENOJISIpHAS

MgClz, Hz, COz, NaIz, HF, Al, ZHO, Fe, BI’Q, Ca3N2, 02, SO3, HBI’, Ale3,
CuSn(cmiaB)

[IponsBeauTe COOTBETCTBHE:

Buns! cBsa3n BemectBa
1. KoBasieHTHas HenoJsIpHAast A) Xnopuj KaiabIus
2.KoBasieHTHast noJisipHAast b) ®Top
3.MonHas B) I{unk
4. Meramnnueckas I") AmMuak
5.Bonoponnas JD)Anerunen

E) Oxcup 6apus

3.4 3amaHus Ha COCTaBJICHUE YPABHEHUN XUMHUYECKUX PEAKIUMH C YydacTHEM
MPOCTBIX U CIIOAKHBIX HEOPTAaHMYECKHUX BEIIECTB: OKCU0B METAJUIOB, HEMETAJIIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBAaHUN M amM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX X CBOMCTBA U CITOCOOBI

MOJTYYEHHS.

3aKOHUYNTE YPaBHEHMS PEaKLIMiA:

Na20 + H2S(u36) —
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 + AI(OH)3 —
3NaOH(xonn) + Fe(OH)3 —
2NaOH(tB) + A1203 (t)—
6NaOH + A1203 +3H20 —
Ba(OH)2 + Ba(HCO3)2 —
2KOH + 2NaHCO3 —
2NaOH + 2NH4HS —
2Al1+2KOH + 6H20 —
Zn + 2NaOH(tB) (t)—

CI2 + Ca(OH)2 —

H2S04 + Mg(OH)2 —
2HCI + CuO —

2HCI1 + Be(OH)2 —
H3PO4() + Zn(OH)2 —
HCI + AI(OH)3 —

H2S04 + ZnO —

HCl + AgNO3 —

4. KvuHeTHYeCKHEe U TEPMOJMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKHUX PeaKkuui

3ajaun Ha pacyeThl TeIUIOBBIX A((PEKTOB XUMHUUECKUX PEAKLIMIA U OIpe/ieTICHUue
TUIIa peakuuu (1o TeraoBoMy 3 (PEKTy: 3K30-U IHAOTEPMUUECKHUE).

1.Brruucnute maccy pasnoxusiierocs mena (CaCO3), eciiv U3BECTHO, YTO HA €ro0
pasnoxenue 3atpaueHo 1570 x/Ix.

2. ITo tepmoxumuueckomy ypaBHeHuI0 peakunu H2 + CI2 = 2HCI + 184 x/[x
OIPEJENNTE, CKOJIBKO TEIIOTHI BBIIEIUTCS IPU CTOPAHUH 4 TPaMMOB BOJOpOJa B
XJIOpE.

3.1Tpu cxxuranuu 48 rpaMMOB MeTaHa BbIAEIUI0Ch 2676 k/[k Ternotsl. Halinure
terioBoit a3 dext peakiuu ( Q ). YpaBHEHUE peakIUu:

CH4 + 202 =CO02 +2H20 +Q

4.Haiitu TemioBoit 3G eKT peakimu, eciu Ipyu Cropaiuu 3,5 rpaMMoB a30Ta
noryiotuiock 45,2 x/Ix TernoTel. [Ipu cropanuu azora oOpa3yercs OKCU a30Ta
() -NO

5. TepMoXuMHUECKOE YPaBHEHUE CTOPAHUS METAHA:

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

Kakoe kommuecTBO TEIIOThl BeIIEIUTCS Npu cropanuu 20 r Mmerana?



6.YpaBHeHUE peakluy Cropanus okcuja azota(+4):

4NO2(r) + O2(r) + 2H20(r) = 4HNO3(x) + 448 xJIx

CocTaBUTh TEPMOXUMHUYECKOE YPABHECHUE OTHOCUTEIBHO CTOPaHUs OJHOTO MOJIb
okcuza azota. OnpenenanTb: Kakoil 00bEM OKCHa a30Ta moTpedyeTcs Ha
oOpazoBanue 4258 kJI>k TEIJIOTHI B TIPOIIECCE TAHHOW peaKIiuu?

S.lucnepcHbie cUCTEMBbI

3ajaun Ha TPUTOTOBIIEHUE PACTBOPOB.

1.CxonbKo TpaMM cylibdaTa HaTpUs U BOJbI HYkHO Juist npurotosienus 300 r 5%
pacTtBopa?

2.Kakyto maccy xpomarta kaiust K2CrO4 Hy>XHO B3SITh JJIsI IPUTOTOBIEHUA 1,2 11
0,1 M pactBopa?

3.PaccuuTaiite MOJSIpHOCTH U HOpMabHOCTE 70%-Horo pactBopa H2SO4 (r =
1,615 r/mm).

4. Ynapunu 60 r 5%-Horo pactBopa cyibdara menu 10 S0 r. Onpenenure
MacCOBYIO JIOJIFO COJM B IIOJyYEHHOM PacTBOPE.

5.CKOJIBKO TpaMMOB XJIOPUCTOTO KaJIisl Hano pacTBOpUTh B 90 T 8%-HOTO
pacTBoOpa ATOM coJin, YTOOBI OTyUeHHBbIN pacTBOp cTad 10%-HbiM?
6.0npenenure maccy 3%-HOTo pacTBOpa MEPOKCUIA BOJIOPOAA, KOTOPBIA MOYKHO
NOJIy4HuTh pazdasienueM Bojioil 50 1 ero 3%-Horo pactBopa.

7.0npenenure, CKOJIbKO TPaMMOB BEILIECTBA HY>KHO JIJIsl TPUTOTOBICHUS 25 Mt 10
M pacTBOpa ruapoOKCcHaIa HATPHSL.

8.0mpeaenure, CKOJIbKO T BOJIbI HEOOX0uMO NpubaButh K 45 r pactBopa NaOH
(0=6%), 4TOOBI MOTYYUTH KOHEUHBINH PACTBOP C MacCcOBOI aoeit 1%.
9.0mpenenute MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPHIM ObLT MOTy4YeH
npubasnenuem 175 r KCl (0=20%) x 1000 r BobI.

10.0Ompenenute MaccoBYIO AOJIIO BEILIECTBA B pACTBOPE, KOTOPBINA ObLT MOJIy4YEH
npubasienuem 30 r Na2CO4 k 1000 r BojsI

6.CTpoeHue U CBOMCTBA OPraHUYECKUX BelleCTB

6.1 3agmaHumsa Ha COCTaBJIIEHHE HAa3BaHWKM OpPraHUYECKUX COCIAMHEHUN IO
TPUBUAIIBHOW WJIM MEXKIYHAPOIHOW CUCTEMATUYECKOM HOMEHKIIATYPE

1.HazoBUTE NpHBEAECHHBIE HUKE YTIIEBOIOPOIbI IO MEXAYHAPOIHON
HoMmeHknatype IUPAK:

CH;

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

CH;



CH;

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

CH; CH;

CH;-CH; CH:—-CH;
|
CH:-C - C — CH-CH; - CH;

CH: CHi CHj

CH;

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

CH;

2.1lpuBeIeHHOMY HWXKE YTJIEBOAOPOJY [aWTe HAa3BaHUE II0 HOMEHKIJIAType
IUPAC, ykaxxute CKOJIBKO NEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUYHBIX
aTOMOB YIJIEPOJA COAEPKUTCA B ankaHe. M30MepOM Kakoro yrieBoaopoaa
HOEMaJILHoro CTPOCHMUS SIBJIACTCS TaHHBIN yriieBoiopoa? Hamumure ero popmyiy.

0)
CHy CHy CHy-CHs
HiC~CHy CH H,C~CH-C -CH,
CHy-CH-CHy HiC~CH, ' CH, CH,
CH;

3.Hanumute cTpyKTypHBIE POPMYJIIBI COSTUHEHUHN TTO UX HA3BAHUSIM:
a) 2,5-TMMEeTUITeKCeH-3;

0) 2-meTwi-3,5-AMIPONUITHOHAH;

B) 2,5 - TUMETUJI - 3-HUTPOTEKCaH;

r) 2,3-IUXJIOPreKCaHOBasi KUCIIO0Ta;

n) 2 - aMuHOOYyTaH.

4 Hanumwure cTpyKTypHbIe (OpMYJIbl BCEX COCTMHEHMI COCTaBa: Ha30BUTE
IIOJTyYEHHBIE COCIUHEHNS.

a) CeHio;

6) C5H11OH;

B) C5H11N02.



6.2. 3ajaHusl Ha COCTABJICHUE MOJIHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POopMyII
OpraHUYECKUX BEUIECTB OTJAEIbHBIX KIACCOB.

| .Hammumvte moJTHbIE ¥ COKPAIIEHHBIE CTPYKTYpPHBIE (hOPMYJIBI:
2,2,3,4-TeTpaMeTUITNICHTaH

2,3,6-TpuUMeTUI-3-3TUITENTaH

2,5-TMMETUIITEKCEH-3

2-MOHOMETHII-3,5-TUMPONMIIHOHAH

2,5 - TUMETUJI - 3-HUTPOTEKCaH

2,3-IUXJIOPreKcaHoBask KMUCJIOTa,;

2 - aMuHOOYTaH

4 - MEeTHITIMHTEH-3

2,2-TAMeTHIIOyTUH -3

2.CocTaBbTe CTPYKTYpHBIE (POPMYIIBI TPEX AIKUHOB, KOTOPHIE H30MEPHBI
2- metunOyTaaueny-1,3.Jlaiite UM Ha3BaHUS.

6.3.3ajaun Ha ompeaeneHue MNpocTereil (GopMysabl OPraHUYECKOW MOJIEKYJIbI,

HCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %).

1.KakoBa dopmyna coeTMHEHHs, B KOTOPOM MaccoBasi 101 Kanus paBHa 0.565,
yriepoaa — 0.087, kucnopoaa — 0.3487?

2.BeiBeuTe npocTeiiinyto GopMyIry COeTMHEHHUS, €CITM U3BECTEH €ro dJIEMEHTHBIM
COCTaB:

a) yraepogaa 0.2730 (27.3%) u kucnopona 0.7270 (72.7%)

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

B) HaTpust 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopoaa 0.4270 (42.7%)
3.Haiiagute MonekynspHyto GopMyTy COETMHEHUS a30Ta C BOJOPOJOM, €CITH
MaccoBasi A0JIsI BOAOPO/ia B HeM paBHA 12.5%, a OTHOCUTENBHAS TIJIOTHOCTH MapoB
ATOr0 BEIIECTBA M0 BOJAOPOAY paBHa 16.

4.I1pu cropanuu 3,636r BemecTBa obpaszyercs 8 T yriekucioro raza u 4,3632 r
BOJibl. Macca 1 Mosb JaHHOTO BemiecTBa paBHa 60r. Y CTaHOBUTH MOJIEKYJISIPHYIO
dbopMyITy TaHHOTO BEIIECTBA.

4.2.3.1IpakTUKO-OPUEHTHPOBAHHBIE 32 JAHUSA

HasBanue teMbl ITepuoanyeckuii 3akoH u Tabnuia JI.M. Menneneena

PesynbTaT 00yueHus XapakTepu30BaTh XUMUYECKHE DIIEMEHTHI B
COOTBETCTBHUHM C UX MOJIOKEHUEM B MEPUOIUUECKON
CHCTeMe XMMHUUYecKux ayeMeHToB /.M. MenneneeBa

OO111e KOMIETEHIINN OK 01, OK 02

3aganue: COCTaBUTh XapaKTEPUCTUKY XUMUUYECKUX IJIEMEHTOB B



COOTBETCTBHE C BAPUAHTOM I10 JAHHOMY IIJIaHY:
1.Ha3Banue saemMeHTa U ero 0003HaueHueE.
2. [lonoxenue 3neMenTa B [lepuoauyueckoit cucteme.
-HOMEp T'PYMIIbI
-IoATpyIIna
-HOMEp IIepuo/ia
-IIOPSAKOBBIA HOMED
3. CocTaB aToma
-aTOMHAasI Macca
-3apsij sSapa
-KOJIMYECTBO MTPOTOHOB
-KOJIMYECTBO HEUTPOHOB
-KOJIMYECTBO AJICKTPOHOB
4. CtpoeHue AIeKTPOHHON 000JI0UKHU

-pacpeaciICHUC SJICKTPOHOB 110 SQHCPICTHUICCKHUM YPOBHAM

-3JIEKTpOHHAas (popmyia
-rpaduyeckast 35ieKTpoHHast opmyia
-CTPOCHHE BHEIIIHETO YHEPTETUUECKOTO YPOBHS,
-BaJICHTHBIE BO3MOXXKHOCTH aToMa
5. CBoiiCTBa MPOCTOTO BEMIECTBA U €r0 COCAUHEHUHN
-METaJlT WIN HEMETaILT
-(opMyIa ¥ XapakTep BBICIIETO OKCHJIA
-bopMyna U XapakTep TUAPOKCHIA
-(opMyIia JIeTy4ero BOJIOPOJHOTO COSTUHEHUS
6. JlonoJIHUTENbHBIE CBEACHUS
-HaXOXJICHHE B IPUPO/JIE, PACIPOCTPAHEHHOCTh
-KOT/Ia U KEM OTKPBIT JaHHBIN AJIEMEHT.
-¢du3UYeCcKHe CBOMCTBA MPOCTOTO BEIIECTRA
- MPAKTUYECKOE MPUMEHEHUE MPOCTOTO BEIIECTBA

Ne HopsaakoBblii HOMep Ne IopsakoBblii HOMep Ne IlopsakoBblii HOMep
BApHAHTA | XWMHYECKHX d1eMeHTOB BapuaHTa | XMMHYECKHX 2JIEMEHTOB | pappanTta | 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

5 1 38 47 10 34 50 21 15 16 29 51

CTpOCHI/Ie M CBOIICTBA HCOPraHM4eCKMUX BCIICCTB

1. KapOokcurepanus

HazBanune TemMbl

[Ipon3BOACTBO HEOPraHUYECKUX BEIIECTB. 3JHAUYCHHE
U IpUMEHEHHE B ObITY M Ha IPOU3BOJICTBE

Pesynbrar o0yyeHus

OO60CHOBBIBATH 3HAYEHHE U IPUMEHEHUE
HEOPraHUYECKUX BEIIECTB B OBITOBOM U
IIPOU3BOJICTBEHHOM AESATEIbHOCTH YEIOBEKA UX




(bHU3UKO-XUMHUECCKHMH CBOMCTBAMH
OO0nIre KOMINETEHIINN OK 01, OK 02

A 3HaKOMO JIM BaM TTOHATHE «KapOoKkcuTepamnus»? B TepaneBTHYECKUX TENSIX
UCIIOJIB3YIOT Ta3000pa3Hoe BenecTBo. [1o 3Tol nmpuunHe nogo0HyI0 METOAUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMIWY». JTa METOAUKA UCTIOJIb3YETCs JIJISl JICUCHUS
CEPJIEYHO-COCYIUCThIX ~ 3a00J€BaHUM, TOBBIIICHUS  AJIACTUYHOCTH  KOXKHU.
[ToBbIlIeHKE COlepKAHUS ITOTO T'a3a B KPOBU TOBOPUT O HEKAUE€CTBEHHOU (hyHKIIUU
kpoBu. CaMoe yAUBUTEIBHOE, YTO OHO MCIIOJIB3YETCS B TBEPJIOM BHJIEC B MUILIEBOU
MPOMBIIIUICHHOCTH JJI XpaHEHUs ¥ TIEPEeBO3KHU MPOIYKTOB: PHIOKI, Msica,
MOPOKEHOTO.

3ananue

Br16epute o1H npaBUIIbHBIN OTBET:

1. O xakoM BemecTBe UIET pedb?

A) yriekucielii ras

b) kucnopon

B) ammuak

2. KakumMu XuMHUYECKUMH CBOMCTBaMH 00J1a/1a€T 3TO BEIIECTBO?

A) KUCTOTHBIMU

b) ocHOBHBIMHU

B) amdorepubiMu

3. C 4yem MOKET BCTyIaTh BO B3aUMOJIECTBUE?

A) ¢ BO/IOM, OCHOBHBIMU OKCHJIaMH, IIEJI0YaMH, HEKOTOPHIMU COJISIMHU

b) ¢ BoJ10M, KUCIIOTHBIMU OKCHAaMHU, I€JI0YaMU, HEKOTOPBIMU COJISIMU

B) ¢ BoJ10M, KUCIOTHBIMU OKCHAaMU, KUCJIOTaMH, HEKOTOPBIMU COJISIMU

4. C noMOIIbI0 KAaKOTO BEIIECTBA €r0 MOXHO OOHAPY UTh?

A) penondranenna

b) 6pomHoi1 BoABI

B) u3BecTKOBOM BOJIbI

5. [IpuBenute GhakThl, KOTOPHIE TOKA3BIBAIOT OTPUIIATEIILHOE BIMSHUE 3TOTO

ra3a Ha JKeJlyJOYHO-KHUIIEUYHbIA TPAKT YEJIOBEKa

2.IJloBapeHHas coJib

Haszpanue temMbl [Tpon3BOACTBO HEOPraHUUYECKUX BEIIECTB. 3HAUYCHHE
U IPUMEHEHHE B OBITY M Ha TPOU3BOJICTBE
PesynbTaT 00yueHus OOGO0CHOBBIBATH 3HAYEHUE U PUMEHEHHUE

HCOPraHWYECKUX BEILECTB B OBITOBOU U
IPOU3BOCTBECHHOM JEATEILHOCTH YEJIOBEKA UX
(DU3HKO-XMMHYECKUMHU CBOMCTBAMM

OO11re KOMIETEHIINN OK 01, OK 02

N3BecTHO, 4TO B Mupe n00bBaeTcs npuMepHo 100 MULTHOHOB TOHH TTOBapEHHOU
cos B roj1. Ha nuieBpie HyK1bl pacX01y€Tcsi OKOJIO OJTHOM YETBEPTOM YaCTH 3TOTO
konuuectBa. Kyna ke uper ocrtanpHas conb? lloBapeHHas coib COBEPILIEHHO
HE0OXO0MMa TPU MPOU3BOJICTBE MACHBIX M PHIOHBIX KOHCEPBOB, OHA UCTIOIb3YETCSA



B METAJUTyprHue€cKOW OTpaciv MNPOMBIIIJIEHHOCTH, MpU 00pabOTKE MEXOB U
pPa3JIMUHBIX KOX, B IMPOLECCE NPUTOTOBICHUS MbLIA, UIET [JIs MNOJy4YEHUs
KAJIbLIUHUPOBAHHOM COJbI, NMpUMEHsAETCS B MeauuuHe. OCHOBHOW MOTpeOUTEINh
COJIM — XUMHYECKasi OTPACIb IPOMBIIUIEHHOCTH. B 3T0Oi 00/1acT UCcnonb3yercs He
TOJIBKO CaMa COJib, HO U 3JIEMEHTBI, COCTABIISIIOLIUE €€. B mporecce 3iekTpoiusa ee
pacTBOpa MOJY4YarT XJOp, BOAOPOA M enkuil Hatp. M3 pacTBopa eakoro Hatpa
MOJIy4aroT TBEPAYIO IIEI0Yb — KaycTUK. CoequHss BOAOPO/ C XJIOPOM, MOIyHarOT
COJISIHYIO KHCJIOTY.

3ajaHue: cOCTaBbTE YPABHEHUS, OMIMCAHHBIX B TEKCTE PEAKIIUM.

3.Coan
HasBanue Tembl [Ipon3BOACTBO HEOPraHUYECKUX BEIIECTB. 3HAUYCHHE
Y IPUMEHEHUE B OBITY M Ha POU3BOJICTBE
Pe3ynbTaT 00y4yeHus OO6O0CHOBBIBATH 3HAYEHUE U IPUMEHEHHUE

HEOPTaHMYECKUX BEIIECTB B OBITOBOW U
IIPOM3BOJICTBEHHON JACSITEILHOCTH YEJIOBEKA UX
(U3HKO-XUMHUYECKHMH CBOMCTBAMHU

OO1me KOMIETEHINN OK 01, OK 02

Cyxue JIpoXku — 3TO CMECh COJIei: TuApokapOoHaTa aMMOHUs, KapOoHaTa
amMmMoHusl U kKapbamata amMmoHuss NHANH2COO. Bcee 3Tu conu npu HarpeBaHUH
pasiararoTcs ¢ BBIIEIEHUEM aMMUaKa U YIJIEKUCIIOro raza. Pasznmarasich B TecTe npu
BBITNIEUKE XJIe0a, CyXue APOXOKH MPUAAIOT EMY JKEITAEMYIO TOPUCTOCTb.

1.Kakyto ¢opmysly HUMEIOT THUIPOKapOOHAT aMMOHHUS, KapOOHAaT aMMOHWS,
KapOamMaT aMMOHMS, aMMUAK U YTJIEKHUCIIbII ras.

2.0npenenuTe THI XUMUYECKOM pPEaklMM, MPOTEKAOIIEH TP HAIPEBAHUU COJIEH:
rUApoKapOOHaTa aMMOHUS, KapOOHAaTa aMMOHHUSI U KapOaMaTa aMMOHMUSI.
3.CocTtaBbTe ypaBHEHUS XUMHUUYECKHX PEAKIIMU PA3JI0XKEHUS COJEH aMMOHHS C
BBIICJICHUEM MPOAYKTOB, MPUAAIOIINX TECTY HEOOXOIUMYIO TOPUCTOCTb.

4.I'te 1 17151 4Yero UCTOJb3YIOT JaHHBIE XUMUYECKUE PEAKIINH.

5.Haiinure B MHTEpHETE WM NPYTUX HUCTOYHUKAX HWH(OpMAIIUU, KAKUE APyTrHe
BEII[ECTBA MOKHO MCII0Ih30BaTh aHAJIOTUYHBIM 00pa3oM

bompiioi nonyasspHOCTBIO CPEX TYPUCTOB MOJIb3YIOTCS CTAJaKTUTOBBIE ITEIIEPHI B
ropax KaBkaza m KpbIMa, cpeayd KOTOPBIX €CThb HE MNPOWJIECHHBIE 10 KOHIA.
N3BecTHsAKOBBIE Tenepbl-n1adupuHThl KpbiMa ciykuiau naptu3aHaM yOeKuIeM B
nepuos Benukoit OtedecTBeHHOW BOMHBI. Peakiusi mpeBpaunieHus kKapOoHara B
OukapOoHaT oOpaTvMa, MOATOMY Ha MOTOJKE M3BECTHSKOBOM MEIIepbl U3 Karliu
BOJIbl, HACBILIEHHOUN TMAPOKapOOHATOM KaIbIUsl, BBIAEISAETCS TUOKCHU]T YTepoa, U
MpexJie YeM Karuisg yCreeT ynacTh BHU3, YaCTh PACTBOPEHHOIO T'MIIpokKapOoHaTa
npeBpaiaercs B TBep/blil kapOoHat. Tak 3apoxkaat0TCs CBUCAIOIINE BHU3 COCYIbKU
CTIAKTUTOB. M3 BOABI, Kamarolmed cO CTajJakTUTa, Ha IOy NEHIepbl TOXE
ocakaeTcs KapOOHAT KalblMsl, U C TEYCHHEM BPEMEHU HAaBCTPEUY CBHUCAIOLICH
COCYJIbKE MOAHUMAETCS TaKOH K€ CTOJO CHU3Y — CTajlarMur.

Bomnpocsl.



1.3anumuTe XumMudeckre GopMyJibl BEILECTB: THAPOKApOOHAT Kajablusi, KapOOHAT
KaJIbLUSA, JUOKCH]T YIIIEpOAa.

2. CocTaBbTE CXEMBI IPEBPAILEHUS BEIIECTB, O KOTOPBIX TOBOPUTCS B 3a]1a4e€.

3. Onpeaenure TUI KaKI0M XUMUYECKON PEaKLUU.

Kunernueckue u TEPMOANHAMNYIECCKUEC 3AKOHOMEPHOCTH IIPOTCKAHUSA
XUMHYCCKHUX peammii

Has3Banue TeMbl TepMoarHaAMUYECKHUE 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKUX peakiuii. PaBHOBeCHE XMMUYECKUX
peakuui

Pesynbrar 00yueHus HccnenoBarh BIMAHUE U3MEHEHUS] KOHIIEHTPALIMU

BEIIIECTB, PEAKIIUU CPEIbl U TEMIIEPATYPHI HA
CMEIICHHE XUMHYECKOT0 PABHOBECHS
OO0mme KOMICTCHITNHN OK 01, OK 02

YcraHoBUTE COOTBETCTBUE MEXTY (haKTOPOM M CMEILIEHUEM PAaBHOBECHUS TS
peakuuu, ypaBHeHUE KOTOpoil CoH4(r)+H (1) CoHe(r) + Q

dakTop [Tosio)keHre paBHOBECUS
A) IloBblllieHHE TaBICHUS 1) CmecTuTcs BpaBo
b) YBenuuenue teMneparypsl 2) CMecTHUTCS BJIEBO

B) VBennuenue konuenTparuu C,Hy 3) He uzmenurcs

I') YMmensbienne konnenTpanuu CoHg

J1) ITpumeHeHue katanuzaTopa

1. ®akTop, HE BIUSIONUINN HA CKOPOCTh XUMUYECKON PEaKIINU:
1) JaBnenue 2) Karanuzatop 3) Konuentparus
4) ®opma cocyaa, B KOTOPOM MPOTEKAET PeaKIIMs
2. ®akTop, BIUAIOUINN HAa CMEIIEHNE XUMUYECKOTO PAaBHOBECHS:
1) Bun xumuueckoii cesizu  2) KaranuzaTtop
3) IIpuponaa pearupyromux BeIecTB 4) Temnepatypa
3. C yBenuuyeHueM KOHIIEHTPALlMM a30Ta B 2 pa3a CKOPOCTh MPSAMOW pEeaKIuHu,
ypaBHeHue KOTOopoil Na(T)+0,(1)«>2NO(T)
1) He uamenurcs 2) YBenuuuTtcs B 2 paza
3) YBenuuutcs B 4 paza 4) Ymensmurcs B 4 paza
4. C yBenuueHHEM JaBJIEHUA B S5 pa3 CKOPOCTh NPSIMOM pEakiuu, ypaBHEHUE
kotopoit 2NO(1)+O,(r)«>2NOx(T), yBEIUUUTCH B:
1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125 pa3
5. Ilpu noseiennu Temnepatypsl Ha 10°C (TemnepaTypHblil Ko3hQULIMEHT paBeH
2) CKOPOCTh XUMUYECKON PEAKIINU YBEINUNBACTCS:
1) B2 paza 2) B4 paza 3) B 8 pa3 4) B 16 pa3



6. C yBenu4eHHeM JaBJlIeHUs paBHOBECHE 00OpaTUMOMN peaKIuK, ypaBHEHHE KOTOPOil
C2H4(r)+H20(r)<—>C2H50H(r)
1) He u3menutcss  2) CMecTUTCS B CTOPOHY NMPOAYKTOB PEAKLIMH
3) CmecTuTCs B CTOPOHY UCXOJIHBIX BEILIECTB
7.  Jnas  cMelleHHs ~ XUMHUYECKOrOo  paBHOBECHsT  OOpaTUMOIl  peakiuu
2S50,(1)+02(1)«>2S05(r)+Q B CTOPOHY UCXOAHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuth gaBinenue  2) [loBbICUTH TEMIEpaTypy
3) [lonusuts Temneparypy 4) Brectu karanuzarop
8. MakcuMasibHasi CKOPOCTh XUMUYECKON PEAKIIMU IIPU B3aUMOJECHCTBUU BEILIECTB,
(bOpMyITBI KOTOPBIX
1) Zn(rpanymnsr) + HCI 2) Zn(meims) + HCI
3) Pb + HCI 4)Fe + HCI
9. IloBblllIeHHE TEMIEPATYpPbI CMEIIAET XUMUYECKOE PAaBHOBECHE BIIPABO B
0o0paTUMO peakliuy, ypaBHEHUE KOTOPOH:
1) 2H; + Oy < 2H,0+ Q 2) SO, + H,O <« H,SO3 +Q
3) 2NO + 02 e 2N02 + Q 4) C4H10 \nEd C4Hg + Hz — Q

ﬂncnepcnme CHUCTEMBI

Ha3zpanne TeMbl JlucniepcHple cucTeMbl M (aKTOPBI X YCTOMYHUBOCTH
PesynbTaT 00yueHus PazauyaTh HCTUHHBIC PACTBOPHI, KOJUIOWUTHBIS
PacTBOPHI ¥ TPYyOOIUCTIEPCHBIE CUCTEMBI HA OCHOBE
XUMHUYECKOTO PKCIIEPHUMEHTA

OO0mme KOMICTCHITNHN OK 01, OK 02

Boaa

B kpyxeBo OyaTo ofeTsl
JlepeBbs, KyCThl, IPOBOJA.
KaxeTcs cka3koro 370,

A B CYIIHOCTH — TOJIBKO. ..

3agaHue:

l. KT0 1 Korz1a BiepBbie OCYyILIECTBUII CHHTE3 BOJIbI?

2. Kakoii Bo3ayx TsiKenee - CyXou WUiu BIaXKHbIN?

3. B xakoMm oprane 4enoBeka COAEPKUTCS HauOOJIbIlIee KOJTUYECTBO BOJbI, a B
KaKOM — HauMeHbIlee?

4. HazoBute BoceMb HaMMEHOBAHUN COCTOSIHUSI BOJIbI, IPUHATHIX B

METEOPOJIOTUN — CKOJIBKO MOJIEKYJI BOAbI B OKeaHe?

UTo TaKO€ CHEKUHKU?

Pacnagarorcs iu B Bojie Ha MOHBI €€ COOCTBEHHBIE MOJICKYJIbI?
MoxeT nu Boaa ropeTs?

MosxeT 1 Boga Teub BBEpX?

[Tepeuncnure xumudeckre U GU3NIECKUE CBOMCTBA BOJIBI.

WX AH W



10. Poiub BOIBI B )KM3HU YEJIOBEKA.

I'unoxyopur kanus

[Ipn cTHpKE TpSA3HBIX BEIIEW XO3SMKH MOJIB3YIOTCS  XJIOPCOJAEPIKAIIUM
OTOEJINBATEIIEM.

3anaHue:

Yrto npu 3TOM IPOUCXOIUT?

Kakoe BemiecTBo mposiBsieT OTOENINBAIOIINE CBOMCTBA?

Hannmmure peakiuio pa3ioKeHHs TMIOXJIOPUTA Kalls Ha BO3yX€ IPU JECUCTBUU
YTJIEKHUCIIOTO ra3a.

Hannmure peaknuro NOJydeHUs TMIOXJIOpUTA Kalus W3 XJIOpAa M TMAPOKCHIA
HaTpHsl.

1.B peannmanuio nonaaaroT O0IbHBIE, TOTEPSIBIINE MHOTO KPOBH. B 3THX ciiyyasx
ucnoas3yroT 0,85%-i pactBop moBapeHHou conu (p= 1 r/mit), KOTOPHIN HA3BIBACTCS
(hU3MOIOTUYECKUM PACTBOPOM.

3ananue: IlpencraBbTe, 4TO BBl MEACECTPAa PEAHUMALIMIOHHOIO OTHEJIEHUS U
JOJDKHBI CpO4YHO mpurotoButh 800 M Takoro pactBopa. Kak Bl Ha mecre
MEJICECTPbl NPUTrOTOBHIIN ObI Takol pactBop? (OTBeT: PacTBOopuTh 6,8 T costn B 793
MJI BOJIBL. )

2. dapmarieBTy HEOOXOIUMO NPUTOTOBUTH S5%-HBIM pPacTBOpP HOMAA, KOTOPHIU
UCIIOJIB3YIOT JIJIsi 00paboTKu paH. Kakoi 00beM pacTBOpa OH MOKET TPUTOTOBUTH
u3 10 r KpUCTAUIMYECKOTO HOJa, €CIU IUIOTHOCTh pacTBOpa JOJKHA OBITh
0,950r/mn?

Bomnpocsr:

1.Kakyto popmyity umeeT KpucTalsIm4ecKuid noa’?

2.YTO 3HAYUT «IIPUTOTOBUTH PACTBOP»?

3.Cnenalite Mo yCJIOBHIO 3a7aydl HEOOXOJMMBIC PacyeThl IJisi MPUTOTOBIICHUS
pacTtBopa.

CTpoeHue 1 CBOIICTBAa OPraHMYeCKUX BellecTB

Ha3panwne TeMbl Opranudeckre BEIeCTBa B )KU3HEACATEILHOCTH
yenoBeka. [Ipon3BoACTBO M IPUMEHEHHUE
OPraHMYECKHX BEIIECTB B IPOMBINIJIEHHOCTH
PesynbTaT 00yueHus OO60CHOBBIBATh 3HAYCHHUE U IPUMCHEHHNE
OpTraHUYECKUX BEIICCTB B OBITOBOM H
IPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA UX
(U3UKO-XUMUYECKHUMH CBOMCTBAMHU

OO01me KOMICTCHITNN OK 01, OK 02

AlleTUJIeH
OmHUM M3 CaMBIX PacPOCTPAHECHHBIX CITIOCOO0B CBAPKHU IIABJICHUEM SIBIISICTCS
ra3oBasi CBapKa, KOTOpasi MPOU3BOIUTCS ¢ 00pa30BaHKEM T'a30BOI0 INIAMEHH B



KaHajax cBapoyHoW ropenku. OOpa3oBaHHE Ta30CBapOYHOTO  IUIAMEHU
HEBO3MOXKHO 03 rasa aneruieHa. TeXHUYeCKUN aleTUiIeH MOoIyJyalT U3 Kapouaa
KaJIbITHSL.

3amaHue

1. O6bsacHUTE, KaKOH (PU3NYECKUI MTOKa3aTeNb O3BOJIAET UCTIOIb30BATh

aleTUJICH ISl CBAPOYHBIX padoT;

2. CocTaBbTe YpaBHEHHUE PEAKIIMU TOJIyUEHHUS AlleTUIICHA;

3. CocTtaBbTe YpaBHCHHUE PEAKIIMHU TOPEHUS allCTUIICHA,;

4. Beruuciaute 00bEM arieTuIeHa MoTyuYeHHOT0 U3 KapOu ia KaabIus MacCou

128 r, cogepxaiiero 5% npuMeceid, €Ciiv BIXo 1 alleTuiieHa coctapisieT 80% ot
TEOPETUUECKH BO3MOKHOTO.

KapO6oHoBbie KMCJIOTHI

Mos10yHasi KHCJIOTA

[IpomMexyTOUHBIM MPOAYKTOM OOMEHA Y TETIOKPOBHBIX KUBOTHBIX SIBJISICTCS
MOJIOYHAsI KUCJIOTa. 3amax 3TON KUCIOThl KPOBOCOCYIIINE HACEKOMBIE YJIABJIUBAIOT
Ha 3HAYUTEIHLHOM PACCTOSTHUMU.

3ananue

1. [louemy HacekoMbI€ (KOMapbl) OBICTPO HAXOJAT CBOKO KEPTBY?

2. YcranoBute popMyiTy MOJIOYHOU KUCIOTHI, KOTOpasi IOMOTaeT HACEKOMbBIM
HaXOJUTh TEMJIOKPOBHBIX JKUBOTHBIX, €CJIM MACCOBBIE JIOJIM 3JIEMEHTOB B HEU
cocTtaBistoT: yriepoaa — 40,00%, Bogopoaa — 6,67%, kuciopoaa — 53,33%.

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

4. Ha 0CHOBaHHUH CTPOEHUS MOJIOYHOM KHUCIIOTHI CHIEJIAUTE BBIBOJ O €€
XAMHUYECKUX CBOUCTBAX.

5. HaiiiuTe B MHTEpHETE WK APYTHMX UCTOYHUKAX MHPOPMALIMIO O TPUMEHEHUHU
MOJIOYHOM KUCIIOTHI.

ben3oiinas KucJjora

KitokBa 1 6pycHHKa MOTYT OYE€Hb JIOJITO XPAaHUTHCS B CBEXKEM BHjIE 0€3 caxapa,
TaK Kak 3TOMY CITIOCOOCTBYET HAJMYHE B HUX ITPEKPACHOTO KOHCEPBAHTA —
O€H30MHON KUCIOTHI.

3aganue: YCTaHOBUTE MOJICKYJISIPHYIO (DOPMYITY KHUCIOTHI, €CJTH MacCOBBIC JIOJIH
AJIEMEHTOB B HEM COCTaBJISAIOT: yriepoaa — 68,85%, Bonopoaa — 4,92%, kucnopojaa
—26,23% (M = 122 r/mob).

Meran

[Ipy THUEHUM pPACTUTENBHBIX OCTATKOB Ha JHE OOJOT TMOJA  BIMSHUEM
MUKpPOOPraHU3MOB 00pa3yercss OOJIOTHBIM Tra3 — METaH, KOTOPbIH CIIOCOOEH
CaMOBOCIIJIAMEHATHCS Ha BO3yXeE.

Bomnpocsr:

1.3anummTe MOJEKYIISIPHYIO, CTPYKTYPHYIO U 3JIEKTPOHHYIO (POPMYJIbI METaHA.
2.CocTaBpTE YpaBHEHHME XHMHUYECKOW PEAKIMM CaMOBOCIUIAMEHEHUS METaHa
Ha BO3/yXE.



3.Ilouemy oOpasyrorcs «OmyKaaroe OroHbKU» Ha 0oote?
4. CocTaBbTe KapTOUKY «AHKETHbBIE JAHHBIE METAHAY.

KayecTBeHHBIE Pe€aKInu 06Hapy>1cenml OPraHNn4Ye€CKuX U HECOPraHN4eCKUX
BeIICCTB

Haszeanue tembl OOHapyxeHnue HEOpraHUYECKUX KaTUOHOB U
AHHUOHOB
Pe3ynbrar 00yuenus HccnenoBarh KaueCTBEHHBIE PEAKLIUU

HEOPTraHMYECKUX BEIIECCTB
OO01me KOMIETEHIINN OK 01, OK 02

Hon

Ha OGenyro canderky mpoimiand WOJ, TOMBITAIUCh BBIBECTH €r0 C TOMOIIBIO
orOenuBarens «llepconby, 3aTeM XJIOpHas U3BECTh, HO MISATHO HE UCUE3JIO.

YToOB! yIanuTh NATHO, KAKOE CPEJACTBO HAZA0 MCIOIb30BATHCS C OKUCIUTEIbHBIMU
VI BOCCTAaHOBUTEIBHBIMU CBOWCTBAMU?

HanunmuTe Ka4eCTBEHHYIO PEakLUIO Ha OIpeiesieHne noxa?

OnuirTe NpUuMeHeHue oaa B ObITY.

[Touemy B Kutae 601pHBIX 3000M H3jaBHA JieyaT 30710 MOPCKHUX T'YOOK?
Nudopmarus-moackaska. ExxenHeBHBIN IprieM HEOOIBIINX /103 COSTUHEHHUH o/1a
nomoraet n30aBUThCs OT 300a. Mopckue ryOku, MopcKkas KamycTta 00raThl HOI0M.
[Tosromy B Kutae u SInonun 601pHBIX 3000M U31aBHA JieHaT 30701 MOPCKUX
ryOoK.

3ananue. Beruucanre, CKOJIBKO IPAMMOB MOPCKOM KaIyCThl HEOOXOUMO ChEIaTh
€XXECYTOYHO ISl TOr0, YTOOBI BOCIIOIHUTH CYTOUHYIO MOTpeOHOCTH (800 Mr)
opranusMa B oge. B 100 r Mopckol kanmycCThl cofiepxanue noaa cocrasiser 250
MT.

CoenuHeHnus cepbl

Ha 3aHATHAX XMMHUYECKOTO KPY>KKa y4Jaluecs: UCCIEN0BAIN IPOCTOE BEUIECTBO
YKEJTOrO LIBETA, HEPACTBOPUMOE B BOJIE.

[Tpu cxxuranum 3TOro BemiecTBa B KUCIOPOAe 00pa30BaiIcs ra3 ¢ pe3KuM 3arnaxoMm.
Koraa ra3 pactBopsui B BOJ€, MOJy4alCsl pacTBOP, B KOTOPOM OKpPACKa JIAKMYyca
CTaHOBUJIACch KpacHOU. Eciu e B k0s10y ¢ ra30M HaJIMBaJIM pacTBOP T'MIPOKCHIA
HaTpUs, TO 3aIax rasa OpICTPO UCUE3al.

Onpenenure cOCTaB UCCIIETYEMOro BEIIECTBA U 3alIUIINTE €r0 Ha3BaHHE.
CocraBbTe 3 ypaBHEHHUsI peaKIii, KOTOpbIe OB IPOBEICHBI YUAIUMUCS B
IPOLIECCE €T0 PACIO3HABAHMS

4.2.4 3ananus 1a00paTOpHBIX padoT

Paznen JlabopaTopHasi padora

Paznen 2. Xumuueckue peakuuu JlabopaTopHnasi padora 1. «Peakuun
TUAPOTIU32)»




Paznen 3. CtpoeHue u cBoiicTBa
HEOPTraHUYECKUX BEILECTB

JlabopaTtopHas padora 2. «CBoiicTBa
METaJIOB)

Pa3nen 4. Kunetnueckue n
TePMOJUHAMHYECKHE 3aKOHOMEPHOCTHU
MPOTEKAHUSI XUMHUYECKUX PEaKIUi

Jlaboparopnasi paGora 3.
«Omnpenenenne 3aBUCUMOCTHA CKOPOCTH
peaKkuyu OT KOHLUEHTPpauu
pearupyromumx BEeCTB
JlaGoparopHnas padora 4. «3yuenue
BJIMSIHUSI pA3JIMYHbIX (DAKTOPOB Ha
CMELICHUE XUMHYECKOTO PABHOBECHSI»

Paznen 5. lucniepcHble cucTeMbl

JlabopaTopHnasi padora 5
«ITpuroroBiieHre pacTBOPOB»
JlabopaTopHnasi padora 6
«MccnenoBanue TUCTIEPCHBIX CUCTEMY

Paznen 6. Ctpoenue u cBoicTBa
OpraHUYeCKUX BEIECTB

JlaGoparopHnasi padora 7. «Ilonyuenue
STUJICHA U U3YUYECHHUE €r0 CBOMCTBY

Paznen 7. KauecTBeHHbBIEC peaknu
0OHApPYKEHUS OPTaHUYECKUX U
HEOPraHWYECKUX BEIIECTB

JlabopaTopHnasi padora 8.
«AHaTUTUYECKUE PEAKIINN aHUOHOB
JlabopaTopHnasi padora 9
«KauecTBeHHbIE PeaKlK Ha OT/IEJIbHbBIC
KJIACChI OPTaHMYECKUX BEILECTB)
JlaGoparopHnas padora 10
«KauecTBEHHBIN aHAIU3 OPraHUnYECKUX
COEIMHEHHI 10 ()yHKIHOHATBHBIM
rpymnmnam

Pa3nen 9.1. UccneqoBanue u
XUMHAYECKAN aHAITN3 OOBEKTOB
o6uocdepol

JlaGoparopHnas padora 11. «OcHOBBI
71a060paTOPHOM MPAKTHKIY
JlabopaTopHnasi padora 12.
«OnpeneneHune KECTKOCTH BOJIbI U
CIIOCOOBI €€ YCTPAHCHHUS
JlabopaTopHasi padora 13 (Ha BbIOOP)
«O0HapyXeHHe HUTPATOB B MIPOTyKTaAX
MTUTAHUSDY

«HMccnenoBanue mpoyKTOB MUTAaHUS Ha
HaJu4yue yrieBoJoB (MyKa, TBOPOT,
MOJIOKO, HOTypT) Ha HaJIU4ne
YTJIEBOJIOB (Kpaxmall, TJIF0K03a,
caxaposa)»

JlaGoparopHnas padora 14
«Omnpenenenue pH BoAHON BBITSAKKH
MOYBBI, €€ KUCIOTHOCTH U
HIEJI0YHOCTH»

JlabopaTopHnas padora 15
HccnenoBanue npeajioKEHHOTO
00BEKTa Ha KUCJIIOTHOCTb, IIEJI0YHOCTD,




XUMUYECKUHN COCTaB (3arpsi3HUTENH,
MaKpO- U MUKPO3JIEMEHTHI).

JlabopaTtopnasi pabota Ne 1.
I'mapouus cosen

Lenp 3ansatusa: Ilonates cymHocts ruaponusa. Hayuutecs ounenuBars pH
Cpeabl PU TUAPOIU3E, MUCATh YPABHEHUS PEAKIUNA THAPOIIN3a.

PeakTuBbl u 060opymoBaHue: pacTBOpHI coneil: Hutpara cBuHia (Pb(NO)s),
cyibpara mMenu (II) (CuSO,), xapbonata nHatpus (Na,COs), cynbdarta HHHKA
(ZnS0y,), xnopuna 6apus (BaCl,) u qpyrux, yHuBepcalbHbI UHANKATOP, IITATUB C
POOUPKaAMHU.

Xoj paboThI:

OmnsiT Ne 1. B3aumonencrBue cosiei ¢ CoJIsIMH.

B npobupky nomecture 2 miu pactBopa cosd ZnSOy4 v ipuiieiite 1 Mi1 pacTBopa
cou BaCl, no oOpa3oBanusi ocajka. 3aluildTe HAOMIOJCHUS U XUMHUYECKYIO
PEaKIUIO B MOJICKYJISIPHOM U HOHHOM BUJIE.

OmnbiT Ne 2. OnipenesieHue peakium cpeabl paCTBOPOB coJieil

Hanecure Ha MOJIOCKM YHUBEPCATBHONW MHIMKATOPHOM Oymaru mo 1 — 2 xarm
MMEIOLIUXCSL PACTBOPOB COJIEH.

Onpenenute pH pacTBOpOB, CpaBHHUB OKpacKy Oymaru c mpuiaraemMoi
[BETHOW IIKAaJOW. 3alUIINTE MOJEKYJISIPHBIE M WMOHHBIC YPAaBHEHHS THUAPOJIN3A
COJIEH.

Cnenaiite BLIBOI.

KoHTpoJibHBIE BONIPOCHI

1. UTo Ha3bIBa€TCSA HIOHHBIM ITPOU3BEICHUEM BOIbI? HeMy OHO paBHO?

2. Uro takoe pH pactBopa? Kakoii pacTBOp Ha3bIBa€TCS HEUTpalIbHBIM,
KHUCJIBIM, IIETOYHBIM?

3. Kakune coelMHEeHNS Ha3bIBAKOTCS COJISIMU?

4. Yto Ha3bIBAaETCS THAPOIU30M COJIEH?

5. 3anumure npeppaiienne: CuO — CuSO4 — Cu(OH); — CuO

6.Kakue conu noaseprarorcst rugponusy? [IpuBeaure npumMepsl.

7.Kakue axTopbl BIUSAIOT HA THAPOJIN3 COJICH U ouemMy?

JlaGopaTopHnasi padora Ne 2.
CBoiicTBa MeTaJIlIOB
Lenp: M3yunTh peakuuu B3aUMOACHCTBUSA METAILUIOB U UX OKCUIOB C BOJAOH
1 Kucimotamu. HayuuTbcs nucaTh ypaBHEHUS peaKIui.



PeakTuBbl W 00O0pyJOBaHHWE: HATPUH METAJUTMYECKHUH, XKeEJIe30, OJIOBO,
CBHHEI], MarHui, IIMHK, MEJb, OKCHJ CBHHIIA, OKCHJI ’KeJie3a, OKCHJI MEJIH, BoJa
JTUCTUJUTAPOBAHHAS, KUCJIOTA CEpHAs, COJISTHAs, IITaTUB C TPOOUPKaMH, CTUPTOBKA,
JepKaTEeIIb.

XoJ paboTHI:

OmneiT 1. OTHONIEHNE METAJIOB K BOJIC.

B mmpoxkwuii cTakaH HaJlelTe BOJIBI M MOJOKHUTE KyCOUEK HATPHUS WUJTU KaJlus.
Yro BBI HaOJIIOMaeTE?
HaGmronenus

YpaBHEHHE peakIuu:
B deThipe npoOUpKU MOJOKUTE MO KyCOUKY MarHus, aJllOMUHUS, JKejie3a U

MEJI1 U MIPUIICUTE HEMHOTO BOJIBI.

HaGmonenus

YpaBHEHHUE peaKkUnii:

CremnaiiTe BBIBOJI 00 OTHOIIIEHUH BOJbI K METAJLJIAM.
BriBo:

OnbIT 2. OTHOLIEHUE METATUIOB K KMUCJIOTAM.

[TonoxuTte B MpoOMPKH MeETaulbl MarHus, aJllOMUHUSA, Kejle3a U MeAU U
IpUWIEHTe K HUM pPacTBOP COJIIHOM KHUCIOTHL. YUTO BBl Habmomaere? Crenaiite
BBIBOJ] 00 OTHOIIEHUH KUCJIOT K METaJlJIaM.

Habnronenus

YpaBHEHUE peaKkUnii:

OmnpiT 3. OTHONIIEHHE OKCUJIOB METAJUIOB K KMCJIOTaM.

B tpu npoOupku HaneiiTe no 1 M pacTBopa cepHOM KUCIOTHI U J0OABHTE HA
koHuuke mmartenass okcuawl skeneza (II), memu (II), ceunma (II). Comepkumoe
npoOupok B30ouTaiite. Yto Habmomaere?

HaGmronenus

YpaBHEHUE peaKkUnii:




I1o ntoram IMPOBCIACHHBIX OIIBITOB cnenaﬁTe BBIBO/.
KOHTpOJH)HI)Ie BOIIPOCHI.

. JaTp onpeaeneHue MeTapiam.

HazoBute gusnyeckue cBOWCTBA METAIIIOB.

Kakue meTamibl B3auMOJEHCTBYIOT C KUCJIOTAMHU?

Kakue meTamibl B3auMOJEHCTBYIOT C BOJOM?

Kak B3auMO1€MCTBYIOT METaJIBI C PACTBOPAMH COJIEH.
CriocoObl OJTy4EeHHS] METAIIJIOB.

Urto Takoe kopposus MmeTaiioB? Kakue ObIBalOT TUITHI KOPPO3HH.
CriocoObI 3alUThl METAJJIOB OT KOPPO3HUHU.

I

JlaGoparopHasi padora Ne 3.
OmnpepnesieHue 3aBUCUMOCTH CKOPOCTH PeaKIuH
OT KOHLEHTPALM Pearupyloiux BellecTB

Ienb: uccnenoBaTh BIMSHUE KOHIEHTPALUH PEArNPYIOINX BEIIECTB U
TEMIIEPATYPbl HA CKOPOCTh XUMUYECKUX PEAKIUI

PeaxTuBbl 1 000py10BaHKE: CTEKISTHHBIE MPOOUPKH, KOHUYECKHE KOJIOBI HA
100mu1, nepkarenb, CEKyHIOMEP, PACTBOP THOCYIb(aTa HATpHs, BOJIa, PACTBOP
CEPHOU KHCIIOThI, paCTBOP MEpMaHranara kaiaus, 1M pacTBop 11aBeneBON KHCIOThI

Xona paboTbl

Omnmsir 1.
1. [IpUroToBUTH TPH CYXHUX MMPOHYMEPOBAHHBIX KOJIOBI.
2. B nepByto BHecTH 5 MJ pacTBopa THOCyIb(daTa HaTpus U 10 MJ1 BOJIBI; BO
BTOPYIO0 — 10 MJ1 THOCYNIB(aTa HATPUS U 5 MJT BOJIbI; B TPEThIO — 15 M1
TUOCYJIb(haTa HaTpusl.
3. 3atem B k010y Nel BHecute 5 Mt 4 % - HOTO pacTBOpa CEpHOM KUCTIOTHI
4. OIHOBPEMEHHO BKJIIOUUTE CEKYHJIOMEP: BCTPSIXUBAs KOOy, CIEIUTE 32
MOSIBJIECHUEM MYTH B K0JIOE, IepXka €€ Ha YPOBHE IJas3.
5. Ilpu nosiBNeHUM Majelilied MyTH OCTaHOBUTE CEKyHI0Mep. OTMEThTE BpEMS.
[ToBTOpUTE OMBIT €1IE 2 pa3a.
6. Bnummre 3HaueHus B TabIUILy
7. OopmuTte pe3ynbraThl HAOMIOICHUI B BHIE Tpaduka

OmnpbIT 2.

1. B n1Be mpoOupku mMOMECTUTh HECKOJIbKO Kamesb pacTBopa KMnO4, 1M
pacTBOpa MIABEJIEBOM KUCIOTHI U CEPHOM KUCTOTHI. B 0/1HY U3 HUX OpOCUTH
kpuctaiumuk MnSO4.



Yro BeI HAOIMIOMaETE?
2. Yepes HEKOTOPOE BPEMsI OTMETUTh U3MEHEHUE OKPACKU PACTBOPOB B ITPOOUPKE.
3.Uem siBAsieTCS NEpMaHTaHAT Kalusl B 3TOM peakuuu?

O0OpaboTKa pe3yIbTaTOB:

l. CdopmynrpoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKITUU OT
KOHIICHTpPAIUH.

2. CdopMynnpoBaTh BIBOJ, MOYEMY 3aBUCUMOCTbH JIOJKHA BHIPAXKATHCS
MPSIMOU JIMHUEHN U MIOYEMY B KQUECTBE IMEPBOU TOUKHU STOM MPSMOU ITPABOMEPHO
MCIIOJIb30BaTh TOUKY Hayaua KOOPJIWHAT.

3. CdopmynupoBaTh BbIBOA 0 poir MnSO4 Ha CKOPOCTh XUMUYECKOH
peaKkuuu.

KouTposibHbIe BOPOCHI
1./laiiTe onpeneneHne CKOPOCTH PEAKIUU.
2. Kakue (pakTopbl BIUSAIOT HA CKOPOCTh PEAKLIMU?
3. ChopmynupyiTe 3aKOH COXpaHEHUS JEUCTBYIOIIUX MacC.

JlabGoparopHasi pabora Ne 4.
N3yyenne BIOUSIHUSA PA3IHMYHBIX (PAKTOPOB HA CMENIeHHEe XUMHYECKOI 0
PaBHOBeCUA

Ilenp: XapakTepu30BaTh BIUSHAE HM3MEHEHHsSI KOHLIEHTPAlMU BEILECTB,
pEeaKIMu Cpepl U TEMIIEPATYpPhl HA CMEIIEHHE XUMUYECKOTO PABHOBECUS
PeakTuBbl 1 000py10BaHNE: CTEKJISIHHbIE POOUPKH, CIIUPTOBKA, JIEPKaTeb,
ctakad 50 mj, pactBop ammuaka, denondraiens, pactBop K,Cr,O;, pactBop
CEpHOU KUCIIOTHI, pacTBOp xyopu xxenesa (I11), pactBop poganua kanusi, pacTBOp
XJIOpUAA Kanus
OmnpiT 1. Biausinue TeMnepaTrypbl HA XMMHU4YECKOe paBHOBecHe
1.B npobupky HaneiTe 2MI1 pacTBOpa aMMHUAKa
2.J1o6aBbTe 2 karum perondraienHa
3.IIpobupky Harpeiite
UYrto BeI HabmomaeTe? O 4eM TOBOPUT U3MEHEHHUE OKPACKH pacTBopa?
[Touemy HarpeBaHue CIOCOOCTBYET CIBUTY PAaBHOBECHS B CTOPOHY 0OpaTHOM
peaxkuuun?

OnpbIT 2. BiansiHue n3MeHeHUs1 KOHIEHTPALIMUA MOHOB BOOPOa
1. B mpobupky nmomectuts 1 mi pactBopa K,Cr,O7
2. IlpubaButk 2 xamm 2H pactBopa NaOH.
3. K aTomy pactBopy 100aBbTe IO KaIIIM 2H PaCTBOP CEPHOM KUCIIOTHI, MOKa
OKpacKa He CTaHET OPaHXEeBOM.
Urto BB HabOmogaeTe? O 4eM roOBOPUT U3MEHEHHUE OKPACKH pacTBopa?



OnpIT 3. CMeleHrne XUMUYECKOT0 PABHOBECHUS IIPU U3MEHEHNH
KOHIEHTPALMHU BellecTB.

B xumunueckwnii crakad Haserite 20 MI1 BOJBI ¥ T00aBbTE 10 2 Karuin
HaCBIIEHHBIX pacTBOpoB xjopuja xkenesa (I1II) u pactBopa poganuaa xkamus.

PactBop pazmeniaiiTe CTEKISHHON NAIIOUKON U COAEPKUMOE pasieite B 4
IPOOHPKH.

B oany npoOupky BHECUTE HACKIILIEHHBIN PACTBOP XJIOPHA XKele3a, BO
BTOPYIO — HECKOJIBKO KalleJlb HACBIIIEHHOTO pacTBOpa POJAHUAA Kajusl, B TPEThIO
— HEMHOTO TBEPAOro XJIOpUAA Kalus.

UYro BbI HaOmonaere? ConocTaBbTe MHTEHCUBHOCTU OKPACKU MOTYYEHHBIX
PacTBOPOB C LIBETOM MCXOJIHOTO PacTBOpPa B KOHTPOJIbHOM NpoOupke. Pe3ynbraTe
BHECUTE B TAOJIHILY.

JlaiiTe 00BsiICHEHUS HAOII0JAEMbIM SIBJICHUSIM.

KoHTpoJibHBbIE BOIPOCHI
1. Chopmynupyiite npunuun Jle-Ilarense.
2. Kak BnusieT Temrieparypa Ha CMEIIEHUE XUMUYECKOTO PABHOBECUS?
3. Kak BimsieT 1aBieHne Ha CMEIICHUE XMMUYECKOTO PABHOBECUS?
4. Kak BIUsET KOHLIEHTpALKs HA CMENIEHUE XUMUYECKOTO PABHOBECHUS?
5. Kakue peakuuu Ha3bIBatoTCs He0OpaTUMbIMU? OOpaTUMbIMU?
6. UTo Ha3bIBACTCS XUMUYECKUM PABHOBECUEM?
7. UTo Ha3bIBaETCS CABUTOM (CMEIIEHUEM) XUMUUECKOTO PAaBHOBECHS ?

JlabopaTopHnasi padora Ne 5.
IIpuroros.ieHue pacTBOpPOB

[lens paboThI: MPUTOTOBUTH PACTBOP OMNPEACIICHHONM KOHIIEHTPALIUH,
MIPOBEPUTH KOHLIEHTPALIUIO U PACCUUTATh OLIMOKH.

PeakTuBbl u 06opynoBanue: xaopua Hatpus (NaCl), kapboHat HaTpus, XJI0pHUA
KaJlig W JIpyrye COJM, NUCTUIUIMPOBAHHAS BOJA, IITATUB C MPOOUPKAMU, MEPHBIN
UUJIMHIP, ApEOMETP, XUMHUUYECKUH cTakaH Ha 600 M1, CTEKJIIHHAS MaJI04Ka, BECHI.

Xom paboThI:

Omnpbit. IIpuroroButs 500 2 4% pacTrBopa XJa0pHuaa Kajaus.

Paccuuraiite Maccy xiopuna Kanusi (HaBECKy) U BOJbl, HEOOXOIUMBIE IS
MPUTOTOBJICHUS 33JJaHHOTO PacTBOpa:

m(p-pa) - @
m(KCl) =

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



B3BechTe HaBecKy XJOpHAa Kalus HAa TEXHOXMMHYECKHX Becax. [1moTHoCTh
BOJIbI paBHa | 2/cm’, Toraa Macca Bojibl COOTBETCTBYET 00BEMY, KOTOPBIN OTMEPSIOT
MEPHBIM LIHJIMHIPOM.

[Tepenecute nHaBecky KCI B ctakan emMkocTsio 300 a1 1 pacTBOPUTE YaCThIO
IPUTOTOBJIEHHON B LMJIMHJPE BOJIbI, pa30aBbTE OCTABIIEICS BOJIOM U MOITYUYEHHBIN
pacTBOp MepeMenIaTh CTEKISHHON MaT04YKOi.

*IIpoBepUTh KOHLIEHTPALMIO IPUTOTOBIEHHOTO PacTBOpa, MOXHO, U3MEPUB
IUIOTHOCTB C MIOMOILBIO aPEOMETPA U CPABHUB MOJyUYEHHBIE JAHHbBIE C TAOJIUYHBIMU
(cM. IpUIIOKEHHUE).

o (Teop.) = p (Teop.) =
o (TIpakT.) = p (TIpakT.) =

AoGcomoTHas ommbka AX = o(mpakxT.) - ®(Teop.)
AX
OtHocutenbHasg ommmbka &=————100%
o(Teop.)
Cdopmynupyiite BBIBO/I.
KoHTpoJibHbIE BONIPOCHI:
1. Jate ompenenenue KoHIEHTpauuu. CrocoObl BBIPAKEHHSI KOHIIEHTPALUU
pacTBOpPOB.
2. Yro Takoe coibBaThl M ruapatel? Ha kakoM sTame pacTBOpEeHHs OHH
obpazyrotcs?
3. Uro Takoe pacTBopuMOCTh? OT Kakux (PaKTOpoB OHA 3aBUCHUT?
4. Kakyro Maccy cynbgara Kaiaus U BOJIbl HaJ0 B3ATh s npurotosieHus 300
rpamMmoB 20% pactBopa?
5. Ckonpko rtpammoB Boabl comepxkurcsi B 200 r 40%-HOro pacrBopa
MOBAPEHHOU CcOIun?
6. B 400 r Boas! pactBopuniu 11,2 1 cepoBogopoaa. Onpenennure nNpouEeHTHOE
COJIEp>KaHUE CEPOBOAOPO/IA B ITOJIYYEHHOM PacTBOPE.
7. B xakoM o6bemMe Bojbl Has0 pacTBoputh 200 r xmopuna xxenesa (I11I), 9To6sr
ITOJIyYUTh PACTBOP C MAacCOBOM JI0JIEN paCTBOPEHHOTO BemecTBa 15%7?
8. B 80 r Boabl pactBopuiu 7 T cynbdarta xenesa (II). Onpenenure MmaccoByro
JIOJTIO COJIA B pacTBope?
9. Cwmemanu 200 r 15% pactBopa xsopuaa vatpus u 300 r 10% pactBopa 3TOTO
e BemecTsa. OnpenenuTe KOHUEHTPALUIO TOJIyYEHHOTO pacTBopa?

JlaGopaTopHnasi padora Ne 6.
HccaenoBanue JUCHEPCHBIX CHCTEM



[lenb: oBNaJieHWE YMEHHUSMH MPUTOTOBIICHUS TUCIIEPCHOHHBIX CHCTEM.
[TomyunTs AUCTIEPCHBIE CUCTEMBI M HCCIEIOBATh UX CBOMCTBA
PeaktuBel u oOopymoBaHue: KapOoOHAT Kamiblus (men), OeH3on, coaa,
MOJICOJIHEYHOE MacJo0, BOJIa, XUMUYECKHE CTaKaHbl, CTCKJISTHHBIC TAJOYKH, IIITAaTUB
C IpoOUpKamu.
Xox paboThL:

Omnpit 1. [IpurorosieHue cCycneH3un KapoOHATAa KAJIbUHS B BOJe

Hanetite B nBe mpoOupku Mo 5 Ml IUCTHILUIMPOBAHHOW BOJABL. B mepBylo
npobupky godasbte 1 mit 0,5 %-HOTO pacTBOpa kenaTuHa. 3aTeM B 00€ IPOOUpPKHU
BHECHUTE HEOOJIBIIIOE KOJIMUECTBO Mela u B30onTaiTe. [loctaBbTe 06€ MpoOUpKHU B
IITaTUB U HAOJIOMANTE pACCIOCHHUE CYCIIEH3HH.

3anuinTe HaOMIOACHUS.

B BbIBOZIE OTBETHTE HAa BONPOCHl: OTMHAKOBO JIM BPEMS pacClIlauBaHUs B 00enX
npobupkax? Kakyto posib urpaet xemnatun? YTo B TaHHOW CYCHEH3HMH SIBIISIETCS
nucriepcHoi (a3oit u qucrepcuoHHON cpenoi? 3anuiuTe HaO Mo ACHUS.

Omnpbit 2. [Tosry4yeHne 3MyJIbCHIA.

A) B mpobupky ¢ mpoOKoii HaJIeWTe 5 MJI AUCTUIIITUPOBAHHON BOJIBI U T0OABHTE
1 M Gensona. [locne BeTpsaxuBanus HaOIOgaNTE OBICTPOE PACCIOCHUE CUCTEMBI.
3arem no0aBbTe 1 - 2 Ma 2%-HOro pacTBopa MbUIA U SHEPIHYHO BCTPSIXHHUTE.
3anuiuTe HaOMIOACHUS.

b5) B mpobupky nHaneiite 5 mu 5%-HOro pacrBopa cojbl, n100aBpTe 1 M
IOJICOJIHEYHOTO Maciia U BeTpaxHuTe. HaOmionaiite oOpa3oBaHHE yCTONUMBOMN
AMYJIbCUU. 3aNUIIUTE HAOTIOACHUS.

B BBIBOJIE ChopMyTUpPYHTE MEXAaHU3M CTAOMIIN3ALUN SMYJIbCHMA.

KoHTpoJbHBIE BONIPOCHI

1. Yro Takoe cmecu? Kakumu ObIBatOT cMecH?

2. Kakue BemiecTBa Ha3bIBalOTCS AMyJIbraropamu?

3. Kakue cucteMbl Ha3bIBaIOTCS AUCIEPCHBIMU?

4.YT0 1MOKa3bIBaECT CTENEHb IUCIIEPCHOCTH?

5. Uto Takoe MOHOAMCIEPCHAs U MOIUANCIEPCHAs cucTema?

6.Kakue nucnepcHble cucTeMbl Ha3bIBaIOTCS CBOOOJHOIUCIIEPCHBIMU U
CBSI3HOJIMCIIEPCHBIMU ?

7.Kakue cucteMbl Ha3bIBAIOTCS SMYJIBCUSMHU U CyCIIEH3USIMU?

JlaGoparopHasi pabora Ne 7.
IHonyyeHue 3THIEHA U U3YYEeHHE €r0 CBOMCTB

[{eJsib: 03HAKOMUTBCS C KAUECTBEHHBIMHU PEAKIIUSIMHU YIJIEBOAOPOAOB. M3yunTh
OCHOBHBIE (PM3MYECKUE U XUMUUECKHE CBOMCTBA YTJIEBOIOPOIOB.



PeakTuBbl U 000pyJOBaHUE: MITATUB C MPOOMPKAMH, Ta300TBOJHASI TPYOKa,
CIUPTOBKA, JIepKaTeslb Uil MPOOUPOK, PACTBOpP NEPMAaHraHata Kallvs, PacTBOP
MOJIHOM BOJBI, OKCUJ] ATFOMUHUS, ITAHOJ, KOHIEHTPUPOBAaHHAs CEpHAsl KUCIIOTA.

Xox paboThl:

[Ipexxne yeM mpucTynaTth K MOJTYYEHHUIO 3TUJICHA, HY)KHO B JIB€ MPOOUPKHU
HaJIUTh 1O 1 - 2 MJT1 pa30aBICHHBIX PACTBOPOB IMEpMaHraHaTa Kajausi (PO30BBIi) U
HOJHOM BOJABI (CBETIIO-KEITHIN).

B cyxywo mnpoOupKy ¢ Ta300TBOJHOM TpyOKOW, MOMECTUTE HECKOJIbKO
KPYIMHOK OKCH/Ia JIFOMUHUS (KaTanu3aTop), | Mi1 3TaHOJIa M OCTOPOKHO MO CTEHKE
npobupku HaneiTe 3 - 4 MJI KOHLEHTPUPOBAHHOM CEpHOM KucioThl. [lepxka
npoOHpPKY B HAKJIOHHOM TIOJIOKEHUH, HArpeiTe CJIoM KHUIKOCTH B IUIAMEHU
CIUPTOBKH /10 KUIICHHUS.

He npekpainias HarpeBaHus, OyCTUTE KOHEL ra300TBOAHON TpyOKH CHavaja B
npobupky ¢ pactBopom KMnO, (pacTBop oOeciiBeunBaeTcs), 3aTeM B MIPOOUPKY C
MOJHOM BomOM (pacTBOop oOecuBeuuBaercs). llogokrure ra3 Ha KOHLE
ra300TBOJIHON TPYOKH.

Vkaxute ¢uznyeckue cBoiicTBa AHTuieHa. Ilodemy oOeciBeunBaroTCs
pacTBOpPbl MOJHOM BOJABI U NepMaHraHaTta kanus? OOparure BHUMaHUE Ha IBET
IJIaMEHU TOPEHUS ITUIICHA.

HanummTe ypaBHeHHE peakiUy MOJTy4YeHUs dTUIICHA.

HanummTe KauecTBEHHBIE PeaKIuu ATHIICHA.

Hanumure ypaBHeHHE peakiiui TOPEHUs dTUJICHA.

Cdopmynupyiite BBIBO/I.

KoHTpoJsibHBIE BONIPOCHI

1.CoctaBbTe (hOopMyJIbI M30MEPOB alKeHOB W ankaaueHoB coctaBa C,Hg.
JlaiiTe UM Ha3BaHMS.

2.Pacnipenenure cleaylolue YrieBOAOpOJbl MO TPEM KiaccaMm (aJKaHBbl,
AJIKeHBI, aJIKUHBI):

C2H6’ C6H129 C3H8: C6H14: C4H69 C4H10: C5H109 C3H49 CS H129 C3H69 CSHS'

3.Hanumure ypaBHEHUS pPEaKUUil, MPU TOMOIIH KOTOPBIX MOXKHO
OCYILIECTBUTH CIICIYIOIIUE MPEBPALCHHUS:

a) CH3-CH2C1 _1> C2H4 2—> C2H2 3_> CH2= CHZ
{ R
CO, CeHs
4. Jns BemiecTna, UMEIOIIEro CTPOSHHUE:
CHEC—CHQ—CHQ—CHQ-CH3
CocraBbTe (hOpMYyIIBL:



a) n30Mepa IMOJIOKESHHUS TPOUHOU CBS3H

0) u3oMepa yriaepoaHou enu

B) U30Mepa JIpyToro Kiacca yriaeBoaopoaoB. Hazosure ux.

5. Kakas o6mas ¢opMyina COOTBETCTBYET TOMOJIOTHUECKOMY PSILY

ApOMAaTHYCCKUX YITICBOOAOPOOAOB:
a) CnH2n 6) CnH2n+2 B) CnHZn—2 r) CnHZn—6

JlabopaTtopHasi pa6ota Ne 8.
AHaJIUTHYECKHE PeaKIH AHNOHOB

Lenp: n3yueHue XxapakTepHbIX peaklnii Haudoyee pacIpOCTPAaHEHHBIX
AHUOHOB.

PeakTuBbl 1 000pyaoBaHuE: pacTBOp Cyjb(aTa HATPUs, pacTBOp KapOoHaTa
HaTpus, pactBop (ocdarta Hatpus, pactBop BaCl,, pactBop Xxjopuaa HaTpus,
pacTBOp OpoMuJa HATpHs, PacTBOp Cyib(puaa HATpUs, pacTBOP MOAUAA HATPHUS,
pacTBOp HUTpaTa cepedpa, pacTBOp HUTpaTa HATPUsl, paCTBOP MMAPOKCHUIA HATPUS,
METAJNTMYECKUM LUHK, pacTBop xsopuaa sxenesa (III), pactBop amerata Hatpus,
HITaTUB C IPOOUPKAMHU.

Xon paboTHI:
AHHOHBI IEPBOM AHAJTUTHYECKON IPYNIIbI

K mnepBoil aHanUTUYECKOW TIpyINIe aHUOHOB OTHOCATCA CyJb(aT-HOH,
cynb(OUT-HOH, KapboHaT-uoH, (ochar-uoH, CHIMKAT-UOH, OopaT-MoH BsO-*,
trocynbdar S,03%, xpomar CrO4%, okcanar Cr047".

DTU aHUOHBI 0OPA3yIOT ¢ KATHOHOM Ba®" cosm, ManopacTBOpUMBIE B BOJIE, 32
UCKIIIOUEHHEM cyibdara Oapus, XOpOIIO pPAcTBOPUMBIE B pa30aBIECHHBIX
MUHEpaIbHBIX KACIOTaX. [103TOMY BBIIETUTH aHUOHBI 3TOM IPYMIbI B BUJIE OCA/IKa
IPYIIIOBBIM peareHToM - xjopuaom Oapusi BaCl, MOXHO TOJBKO B HEUTpabHOU
WIN CJIa0OIIENOYHON cpene. AHMOHBI NEPBOM TpyIIbl 00pa3yroT ¢ KaTHOHAMHU
cepeOpa Ag' coju, pacCTBOPHMBIC B pa30aBJICHHOW a30THOW KHCIIOTE, a Cyibdar
cepedpa AgrSO4 pacTBOPUM JIaXKe B BOJIE.

I'pynnoBast peakuus

B npoGupku HamuTh mo 2 M pacTBOpOB cyib(ara, kapOoHaTa u (ocdara
HATpHs, B KAXAYI0 100aBUTh paBHble 00beMbl BaCl,.

YacTHble peakiuu cynbdar-annona SO4>"

B npobupky HaJMTh MO 2 MJI pacTBOPOB XJIOopUAa Oapus U 100aBUTH CEPHOM
KHUCIJIOTHL. B mpoOupKy HaIUTh MO 2 MJI pacTBOPOB CyJb(puUTa HATpUS U JOOABUTH
MOJHOM BOJIBI.

Honnas i 6poMHast Boa IPH B3aMMOJICHCTBHH C PACTBOPAMH CYJIb(HTOB
oOeclLBeUnBaeTCs.

YacTHble peakuuu KapOoHaT-aHHOHA

KucioTel paznararoT cOau YroJIbBHOM KHCJIOTBI C BBIJEIECHUEM OKCHAA

yraepona (IV). Oxkcum yriaepoga MOXKHO OOHApyKUTh W3BECTKOBOW BOJOU



(macermenHsii pactBop Ca(OH),). M3BecTkoBasi Boja MyTHEET BCIEACTBUE
oOpa3oBaHus KapOOHATa KaJIbIUs MO ISHCTBUEM YTJIEKHUCIIOTO Ta3a.

B npo6upky HamuTh 1Mo 2 MJ1 pacTBOPOB KapOoHaTa HaTpus u A00aBuTh 2H
COJITHOM KHCIOTHI. 3aTeM B MPOOUPKY 100aBUTh U3BECTKOBYIO BOAY.

Yacrrble peakiuu Gocdar-nona PO4>

Hutpar cepedpa AgNO; ¢ annonamu PO4* maér xénteiii ocanok pocdara
cepedpa AgzPO,, pacTBOpUMBI B a30THOM KUCIOTE.

B npobupky HamuTh 110 2 MJ1 pacTBOpoB ruapodocdaTa HaTpusi U 100aBUTh
HUTpAaT cepedpa.

YacTHble peakuun xpomar-uoHa ¢ CrQO42"

B npo6upky HauTh 10 2 MJI pacTBOPOB XpoMmaTa Kalius U I00aBUTh XJIOPH/L
bapus. BaCl, ¢ CrO4> obpasyer xenTelii ocamok xpomara Oapus. Ocamok
pacTBOpUM B MUHEPAJIbHBIX KHACIIOTaX, HO He pacTBopuM B CH3COOH.

Hutpar cepeOpa AgNO; ¢ CrOs* obpasyerT KHPHMYHO-KPACHBIA OCaLOK
xpomata cepebpa. Ocanok pactBopum B HNOs; u NH4OH, HO He pacTBOpUM B
CH;COOH.

AHHOHBI BTOPOil AHAJIUTUYECKOMN IPYIIIbI

Ko BTOpO# aHANIWTUYECKOM Trpylie aHMOHOB OTHOCATCS xjiopua-uoH CI,
opomua-uoH Br', nogua-uon I u cynedun-non S2-, poganug-non SCN-.

DTH aHHOHBI O00pa3ylOT C KaTHOHOM Ag' conu, HepaCTBOPUMBIC B
BOJIC U B pa30aBiICHHON a30THOM KHUCIIOTE. ['pynmoBBIM peareHTOM Ha aHUOHBI
BTOPOI1 Ipyniibl siBIsieTcst HUTpAT cepedpa AgNO3 B IPpUCYTCTBUM a30THOM KUCIIOTHI
HNO;. Xnopua 6apust BaCl, ¢ aHmoHamu BTOPO# IPYIIIIbI 0CaIKOB HE 00pasyer.
Xnopua 6apus BaCl, ¢ anmoHamu BTOpO IpymIibl 0CaJKOB HE 00pa3yer.

B npoOupku HamuTh MO 2 MJI pacTBOPOB XJIOpHAA, OpoMunia, cyiabbuaa u
MO/INJIa HATPHS, B KAXKAYI0 100aBUTH paBHbIe 00beMbl AZNOs.

Hutpar cepebpa AgNO;s; ob6pasyer ¢ anuonom Cl° Gemnblii TBOPOKUCTHIN
OCaJloK XJiopuja cepedpa, HEpacTBOPUMBIM B BoJe M KucioTax. Ocamok
pacTBoOpsieTCsl B aMMHUake, MpU ATOM 00pa3yeTcsi KOMIUIEKCHAas Cojib cepedpa
[Ag(NH3)],C1. Ilpu aeficTBUM a30THOM KUCJIOTHI KOMIUJIEKCHBIM MOH pa3pyllaeTcs
U XJIOpUJI cepedpa CHOBA BBINAAAET B OCAOK.

Hurtpat cepedbpa AgNO; 006pasyet ¢ Opomu1-uoHOM Br- skenToBaThlil 0cagok
Opomuma cepebpa AgBr, HepacTBOpUMBIA B a30THOM KHCJIOT€ M TUIOXO
pPacTBOPUMBIN B aMMHAKE.

Hutpat cepebpa o6pa3yet ¢ annoHamu [- >kEnThIif ocazok Moauaa cepedpa
Agl, HepacTBOpHMBIii B a30THOM KUCIIOTE U pacTBope ammuaka (otmuue ot AgCl).

Hutpar cepedpa AgNO; 06pasyeT ¢ aHHOHOM S?° 4&pHBIN 0CanoK Cyabhuaa
cepedpa Ag,S, KOTOPbIIl HEPACTBOPUM B paCTBOPE aMMHUAKa, HO PacTBOPSAETCS MPH
HarpeBaHUM B pa30aBICHHON a30THOM KUCIIOTE.

3.AHHOHBI TPeTheil AaHATMTUYECKOM IrPYIIbI

K TpeTbeii TpyIie aHuOHOB OTHOCATCS HUTpaT-uoH NO3-, nurpur-non NO*

, aieraT-uoH CH3COO : ['pynmoBoro peareHTa Ha aHMOHBI TPETHEU TPYMIIbI HET.
Peakuu cynbdar-uonos (11)

Cynbdar xene3a (II) ¢ aurpar-uonom NO** 06pa3yeT B KOHIEHTPHPOBAHHOM

pacTBOpe CepHOM KHUCIOTHI KOMIUIEKCHYI0 cojib Oyporo nBeta [Fe(NO)]SO4.



K 2 M pactBopa comu NaNO; no6asuth 2H pactBop cepHoi kuciaoTsl (pH=6)

Y HECKOJIBKO Karellb YeThIPEXXJIOPUCTOTO Yriepoa.
Peakuuu anerat-uonos CH;COO"

Xmopun xeneza FeCl; mpu B3auMOAEWCTBUM C pPAacTBOpaMU alETaTOB
oOpasyeT areraT jkelie3a KpacHO-Oyporo IBeTa, KOTOPBIA MPH pa30aBICHUU M
HarpeBaHUM JIETKO TMOABEPTacTCsl THAPOIN3Y C 00pa3oBaHMEM OCaJKa OCHOBHOM
comu arerara >kene3a (III). OTkpeiBaTh aneTraT-uOHBI 3TOM peakIueld HEeIb3sl B
npucyrcteun annoHoB CO3%, I© SOs%, PO,*, S*. Ux HeoO0XOAMMO OCaIUTh
XJIOpUIOM Oapust U HUTpaToM cepedpa. Peakius mporekaet npu pH =5-8.

K 2 xamnsim pactBopa arerata HaTpusi J0OaBUTh PacTBOP XJIOPHA KeJe3a
(I1T), HarpeBast mpoOUPKYy Ha BOASHOM OaHe.

KoHTpoJibHBbIE BOIPOCHI
1.JlaiiTe onpeesiecHUE aHUOHAM.
2. Kakue peakiiuy Ha3bIBAIOTCS KQUECTBEHHBIMHU?
3. HazoBute rpynnoBoi peareHT aHMOHOB MEPBOM aHATUTUYECKOW TPYIIIIBI.
4. Ha3oBuTE TpyIIIOBOM PEAr€HT aHWOHOB BTOPOU AHAIMTHUYECKON IPYIIIHI.
5. HazoBute rpynnoBoi peareHT aHUOHOB TPEThEN aHATUTUYECKOU TPYTIIIBL.

JlaGoparopHasi pabora Ne 9.
KauyecTBeHHBbIE peaKIMU HA OT/AeJIbHbIE KJIACChl OPraHN4YeCcKUX BellecTB

Ilens: wWccnenoBaTh KAaYECTBEHHBIE DPEAKIMM OPTraHUYECKUX COCAMHECHHIM
OTJICJIBHBIX KJIACCOB

PeaktuBbl M 000pynOBaHME: PACTUTEIHLHOE MACIO, PAcTBOp Kpaxmala,
pacTBOp MIIOKO3bI, pacTBop ruspokcuaa Hatpusi (NaOH), pactBop cynbdarta meau
(IT), pactBop iioma, pacTBOp HMUTpaTa cepebpa, BoJa, ITATHB C MPOOMpPKaMHU,
CIIUPTOBKA, IepKaTeNb JJIs1 IPOOUPOK.

Xox paboThl:
OmnsiT 1. OnpenesieHue HenpeaeJabHOCTH *KUPOB.
1. B npobupky Hanelite 2 - 3 MJI pacTUTEIBHOrO Macia, 100aBbTe 5 - 6 Kaneiab
pacTBOopa #HoJa pO30BOrO ILBETA, IPUTOTOBIEHHOIO Ha YETHIPEXXJIOPUCTOM

yraepoe.
2. Cwmech B IpOOUPKE SHEPTUYHO BCTPSIXHUTE.

Yem o0ycrioBieHa HEMpeaeabHOCTh JTUMUI0B? OO0BSICHUTE UCUE3HOBEHUE
PO30BOM OKpacku Koja. Hanummre ypaBHeHUE peakinu
OnbIT 2. BoccranoBiaenue Cu(OH)2 riioko30i B 1eJI0OYHOM cpeje.
l. B npobupky nmomectute 1 M pactBopa CuSO4 u 2 mu pactBopa NaOH.
2. [Toy4yeHHBIN OCalOK PHEPTUYHO BCTpsixHUTE. BHecuTe B mpoOupky 1 mi
pacTBOpa IIFOKO3BI.
3. IIpoOupKy ciierka HarpeuTe B MJIaMEHU CIIUPTOBKHU JI0 U3MEHEHUS 1BETA, JIepxkKa
€€ HaKJIOHHO

Uto BbI HaOmromaetre? Kakoii 1iBet oOpasoaBiierocsi ocanaka? Hamummre
ypaBHeHHMs peakuuu. YTo Bbl HaOdojgaere mocie HarpeBanus? Hamummre
ypaBHEHUS peakiuii okuciaeHus rioko3sl Cu(OH),



OnbIT 3. BoccTaHoB/IeHHE aMMHAYHOI0 pacTBopa Ag,0 r1/110K030ii (peakuus
cepeOpAHOIO 3epKaJia)

B mpobupky momecture 1 mim pactBopa AgNOs; m pactBop NaOH mo
oOpazoBanust ocajgka. K momyueHHOMY OcaakKy A0OaBIsTEe MO KaruisiM pacTBOP
NH4OH 10 ero pactBopenus. K mpo3pauHomy ammuadyHoMy pactBopy Ag,O
no6aBbTe 2 Mi1 3 %-ro pacTBOpa TIJIIOKO3bI, HArpEWUTE CMECh JO KUIICHHUS Ha
CIIUPTOBKE.

Uro Bl HaOmonaere? Yto oOpazoBanock Ha cTeHKax nmpooupku? Hanummure
ypaBHEHUE PEaAKIIUU CEPeOPSHOTO 3epKalia Jisl TIHOKO3BI.

OmnbiT 4. KayecTBeHHass peaknus HAa KpaxmaJj ¢ HOAOM

Haneiite B mpo6upky 5 mi 1%-Horo pacTBopa Kpaxmaina, BHeCUTe 2 - 3 Kariu
pasz0aBlIeHHOTO pacTBOpa Hoja.

Uro Bel HaOmomaere? Ilouemy wu3MeHsercs 1Ber pacTBopa? Hamumiure
YpaBHEHUE PEAKIIUH.

O6paboTka pe3yabTaToB:

l. [Ipoananu3npoBaTh MOJYYEHHBIE PE3YJIbTATHI.

2. ChopmynupyiiTe BBIBOJ O PUBHKO-XUMUYECKUX CBOMCTBAX KUPOB.

3. ChopmynupyiiTe BBIBOJ O PUBHKO-XUMUYECKUX YTJIEBOJOB.

4. ChopmynupyiiTe BBIBOJ O PUBHKO-XMMUYECKUX CBOMCTBAX KpaxMmala.
S. CdopmynupyiiTe BBIBOJ O KAUECTBEHHBIX PEAKIUAX KUJIKMX KUPOB.
6. CdopmynupyiiTe BBIBOJ O KAUECTBEHHOM peakIMM Kpaxmala.

KoHTpoabHbIE BONPOCHI
1. Kakue BemiecTBa Ha3bIBAIOT KUPAMU?
2. Knaccudukanust >xupos.
3. Kakue BemecTBa Ha3bIBaIOT yriieBagaMu?
4. Knaccudukarius yriieBoJ10B.

JlaGoparopHnasi pabora Ne 10.
KayecTBeHHbIN aHAJIN3 OPraHUYECKUX COeIMHEHUH M0 (PYHKIMOHAIBLHBIM
rpynmnam

Lenb: uccneaoBaTh peakliuy OpraHUUYeCKUX COeIMHEHUHN OTIEIbHBIX KI1aCCOB
10 (pyHKLIHOHAJIBHBIM TPYIIIaM.

PeaktuBbl M 00OpynOBaHME: IITAaTUB C MPOOMpPKAMHU, JepKaTeiab AJis
IpOOUPOK, STUIIOBBIN CHMPT, IIMIEPUH, PACTBOpP IEpMaHraHata Kajusi, pacTBOP
T'HJIPOKCHJIAa HATpHsl, pa30aBeHHAsl CepHasi KHCIIOTa, pacTBOp CyJib(ara Meu, BOAA.

Xom paboThI:
OnpiT 1. OKHCIEHHE ITAHOJIA PACTBOPOM NEPMAHIAHATA KAJIUA.
B npobupky Haneiite 1 mi stanona, 1o6assTe 1 M1 pazbaBiIeHHOTO pacTBopa
nepMaHraHata kKamds W | M pacTBopa cepHOM KuCIOThL. CMech BEIIECTB

IepeMEIIanTe.



HaGmiopaiite  oOecuiBeurBaHuE  pacTBOpa  NEpMaHraHara Kalus W
cnenu(UUHBI 3amax YKCYCHOTO ajibJerujaa (3amax aHTOHOBCKHX S0JOK), CO
BPEMEHEM NEPEXOAIINI B pe3KUi 3amax yKkcyca.

HanumuTe ypaBHEHHE peakliMi OKUCIEHUS STaHOJIa.

OmnbiT 2. KomnuiekcooOpa3oBanue MHOrOATOMHBIX CIIUPTOB.

B mpoOupky naneiite 3 mi pactBopa NaOH u 1 mn pactBopa CuSOy,
MOJIyYeHHBIH 0Ca/I0K pa3/ienuTe Ha Tpu yacTH. J{o6aBpTe K ocajky mo 1 Myl B oHY
npoOUpKYy BOJbI, B JIPYTyl0 — 3TaHOJA, B TPeThbl0 — rimiepuHa. Coaepkumoe
POOHPOK IHEPTHUHO BCTPSAXHUTE. Pe3ynbrar cpaBHHTE.

Hab6mromaiite pactBopenue romyboro ocaaka Cu(OH), u TéMmHO-cHHUI TIBET
pacTBOpa B MPOOHPKE C TIUIICPHHOM.

Hanumre ypaBHenue peakuuu oopazoBanusi Cu(OH), u ypaBHeHue peakuuu
o0Opa30BaHUs KOMIUIEKCHOM COJIM TJIMIIepaTa ME/Iu.

Peakiust ¢ Cu(OH), sBisieTcst Ka4eCTBEHHON Ha MHOTOATOMHBIE CITUPTHI.

OnsiTr 3. BoccraHoBieHue popmanbaernaom okcuaa cepeOpa.
Peakiust cepeOpsiHOro 3epkajia sBISIETCS KAYECTBEHHOW Ha albJECTUIHYIO TPYIIIY.
AJbJIeTU/IBI, UMEs TOJIBMXKHBIN BOAOPOA MPU KapOOHUILHOMN TPYIINE, MPOSBIISIIOT
BBIpAQKEHHBIE BOCCTAHOBUTEIbHBIE CBOMCTBAa. OHU BOCCTAHABIMBAIOT cepedpo, a
caMH OKHUCIISIFOTCS 10 COOTBETCTBYIOIIMX KHCJIOT. MeTaminueckoe cepedpo
BbIICNISIETCST TUOO B BHUJIE OCaJlka YEPHOro IBeTa, JUOO B BHUJIEC OJECTAIIETO
3epKaJIbHOTO HAJIETA, €CITM CTEHKHU MPOOUPKHU XUMHUYECKHU yucThie. [Ipu no6aBneHun
IIEJI0OYU B CMECh CKOPOCTh PEAKLUU CEpeOPSHOTO 3epKaa MOBBIIACTCS.

B npobupky naneiite 1 mun pactBopa AgNOs;, nobaBeTe 1 MI pacTBOpa
NH4OH. K nomydyenHoMy ocaaky noOasinsiite mo kamisiMm pactBop NH4OH no
MOJIHOTO €r0 PACTBOPEHHUS.

B mnpo3paunbiii OecuBeTHbI amMmMuauHblii pactBop Ag,O BHecute 1 M
dbopmanpreruaa, cMech pasznenure momnojaM. B ogHy mnpobupky mgo0aBbTe
HECKOJIbKO Karenb pactBopa NaOH u maGmromaiite addekr peakmuu. Bropyro
MpoOUpPKY HaArpeiTe Ha CHUPTOBKE JJII BOCCTAHOBIICHHS cepebpa (oOpasyetcs
cepeOpstHOE 3epKalio).

HabnrogaiiTe BIMsiHUE 1I€TI0YM HA CKOPOCTh PEAKIIMK CEpeOpsTHOro 3epKaia.

Hanummte ypaBHEHHE peakIuyd OKHUCJIEHUs (popManblieruia aMMUaAYHBIM
pactBopoM Ag,O 10 MypaBbUHOM KUCIIOTHI.

OnsiT 4. BoccranoBiaenne dopmanbaeruaom ruapoxkcuaa meau(Il)
(peaxkuusi Tpommepa).

Anplieruibl TpU  HArpeBaHUM B IWIEJIOYHOM CpEele BOCCTAHABIMBAIOT
COEJIMHEHHUS JIByXBaJICHTHOW ME/IU B COCIUHEHHUSI OJHOBAJIEHTHON ME/H, U TOJIBKO
(dbopmalibJIerui BOCCTAaHABIUBAECT MEIb 1O METAITMYECKOM MO CXeMe:

Cu(OH), — CuOH — Cu,O — Cu



[IBeT ocankoB:  roOIyOOMH JKEJITBI OPaHKEBO —KPACHBIN KOPUYHEBBIN

Bce yka3zaHHble B CXeME COEIMHEHHS MEAW MaJl0 PAaCTBOPHMMBI B PacTBOpax
HIeJI0YE M BBIACISAIOTCS B BHJE OCaikoB. [0 M3MEHEHHIO LBETa OCajKa JIErKO
MPOCIEANTh X0 Peakiuu. Peakius BOCCTaHOBJICHUS ABYXBAJICHTHON Meau ObLia
npeasioxkena TpoMmepoMm.

[TomecTtute B mpobupky 2 mi pactBopa NaOH, no6aswTe 2 - 3 karum pacTBopa
CuSOs. K nonyuennomy ocanky npudasbre 1 M1 hopmannHa, CMECh epeMenanTe.
BepxHI010 4acTh pacTBOpa HArpeuTe B MIIAMEHU CIUPTOBKH, & HIDKHSIS 4acTh OyJlieT
CIIY’KUTh KOHTPOJIEM.

Hab0nronaiite n3aMeHeHue 1BeTa CMECU B MPOOUPKE U 00pa30BaHUE OCAIKA.

Hanummute ypaBHenue peakiuu oopazoBanust Cu(OH), u ypaBHeHUEe peakuu
BocctanoBieHuss Cu(OH), popmanbaerugom.

Cremalite BBIBOJI.

KoHTpoabHbIE BONPOCHI

1. Knaccuduxkanus cnupTos.
2. C moMOIIbI0 KAKOTO PEAKTHBA MOYKHO PA3JIUUYUTh 3TUIOBBIM CIIUPT U TIIULEPUH?
3.Kakas peakuus aBis€TCS KAYECTBEHHOU [T AJIbAETUIOB?
4. CnoxHsble 3QUpbI — 3TO NPOAYKTHI B3aUMOICUCTBUS:
A. CnipTa ¢ anpJaeruioM
b. /IByx criupToB
B. AnkeHoB ¢ Boon
I'. Kucnot co cnupramu
5. Honyunts C;HsONa M0KHO B3aUMOJIECTBUEM 3TAHOJIA C:
1. Na 2. NaOH 3. NaClI 4. NaH
6. HanummTe KaueCTBEHHYIO PEAKIIUIO HA CIOKHbBIE CIIUPTHI.
7. I'mauepuH OTHOCUTCS K KJIACCy COCIMHEHUN:
A. Ognoatomusie ciupthl  b. [IpocTthie adups
B. MHoroaTtomMHubie ciupThl  ['. Anbaeruibl
8. Ileperon C,Hs — C,HsOH ocyiecTisieTcs peakuuei:
1. I'mppartanun 2. 'mppupoBaHus 3. dermnoparanuun 4. I'opeHus

JlaGoparopnasi padGora Ne 11.
OcHOBBI J1a00PATOPHOM MPAKTUKH

[lensp: o3HAKOMJIEHHE C MpaBHJIaMU PaOOTHI B XMMHUYECKOW JabopaTopuu u
TEXHUKOHN 0€30MacHOCTH, Ta00PaTOPHBIM 000PYIOBAHUEM U XUMUYECKOMN MOCYAO0H.
PeakTuBbl M 00OpymOBaHME: IITaTUB C MPOOUPKAMH, TOpEJKa, IIMaTelH,
CTEKJISTHHBIE TTAJIOYKH, CTEKJISTHHBIE TPYOKH, CTaKaHBbI, INTOCKOJOHHBIE, KOHUYECKUE
U KPYTJIOIOHHBIC KOJIOBI, IUIUHAPHI, MCH3YPKH, TTUIICTKA U JP.
Xox paboThl.
TexHuka 6€30MaCHOCTH U MePbI MPEI0CTOPOKHOCTH



1 .Bce onbIThl, CBSI3aHHBIE C IPUMEHEHUEM WU 00pPa30BaHUEM $JI0BUTBHIX UITU
BPEIHBIX BEIIECTB, CIEAYEeT IPOBOJIUTH TOJBKO B BBITSHKHOM MmKady TMpu
BKJIFOUEHHOW BEHTUJISILIHH.

2. 3anpemaeTcss NPOBOAUTH ONBITHI CO BCEBO3MOXHBIMH B3PBIBUATHIMHU WJIU
OTHEONacHbIMH cMecsMHU. OTBITHI ¢ HEOONBIIMMH KoJudyecTBaMu (1-2 miT) Jierko
BOCIUJIAMEHSIOIIUXCS BEIIECTB HEOOXOUMO MPOBOJIUTH BIAIH OT OTKPBHITOTO OTHS
WJIM BKJITFOUEHHBIX HarpeBaTeIbHBIX TPUOOPOB.

3. [Ipu HarpeBaHUU WM KUISTYEHUU B MPOOMPKE HEOOXOIUMO MOJIB30BATHCS
JIepKATEISIMU U CIIEAUTD 33 TEM, YTOOBI OTBEPCTHE MPOOUPKH HE OBLIO HAPABICHO
B CTOPOHY CaMOro paboTaroIIEro WK coceia. ITO 0COOEHHO BaXKHO COOJIIOAATH MPU
HarpeBaHUM KOHIIEHTPHUPOBAHHBIX PACTBOPOB KUCJIOT U LIEJIOYEH.

4. He cnenyet HaKJIOHATHCS HaJ/l COCYZIOM, B KOTOPOM ITPOUCXOIUT HATPEBAHUE
WM KUTISTYEHUE KUIKOCTH, BO M30€KaHUe ToMaianus OpbI3T B JIMIIO WK TJ1a3a.

5. IIpu HEOOXOAUMOCTH ONPENIEIUTD 3aaxX BbIACISIOUIUXCS [1apOB WU Ta30B,
HEJb3s BAbIXaTh UX HEMOCPEACTBEHHO U3 pabouero cocyaa. Heodxonumo nerkumu
JIBUKCHUSIMH PYKH HAIPaBUTh Tapbl HITU Ta3bl K ce0€ U OCTOPOKHO BIOXHYTh.

6. [lpu pa3zbaBiieHHMH KOHIEHTPUPOBAHHBIX KUCIOT WM IIEIOYEH CIeAyeT
HEOOJIbIIMMU MOPLUSIMU BIMBATh KUCIOTY WM ILIEJI0Yb B BOJY, @ HE HA000POT.

7. 3a%OKEHHYIO CIIMPTOBYIO TOPENKY KaTerOPUYECKH 3aIIPEIACTCs] HAKIOHATh
BO U30€XKaHUE «IPOCKOKa» TUIAMEHHU BHYTPb TOPEJIKHU.

8. Ecin Gb11a pasinTa JIeTKO BOCIIAMEHSIOIIASCS KUAKOCTh, CIETyeT TOTYacC
K€ TIOracuTh BCE HaXOJMIIMecs MOOJMU30CTH TOPEJIKH, 3achlllaTh Pa3IUTYIO
KUIKOCTh MECKOM, coOpaTh €ro M MEpPEeHECTH B MpPEeIHA3HAYEHHYIO JJI1 3TOTO
€MKOCTb.

OO0uue npaBuiia padoTel B XMMHYECKOH J1a00paTopuu

1. Jlo Hayana 3aHATHS HEOOXOAMMO BHHUMATEIHLHO O3HAKOMHTBLCS C TEMOM
PabOTHI, UCIIOIB3YSI METOIMYCCKHE YKa3aHUsl, YUSOHUKH U KOHCIICKT JICKITHH.

2. B xumnueckoii 1abopaTopuu cienyeT padoTaTh B XajaTe.

3.B nmaGopaTopun KaTeropuyecKH 3amperiacTcss IPUHUMATD THIITY, BKIOYAThH
WIM BBIKTIOYATh PYOWJIBHHWKH, a TaKXe TPOTraTh MPUOOPHI, HE OTHOCSIIHECS K
JlaHHOM paboTe.

4. Pabouee mMecTo HEOOXOIUMO COAEPKaTh B YUCTOTE, HE 3arPOMOXKIAsi €ro
IpeIMETaMM, He OTHOCSIIIUMHUCS K JTaHHOU padoTe.

5. PeakTuBbl, IpOIUTHIC WU PACCHIIIAHHBIE HA CTOJIC WM HA TOJY, CICIyeT
TOTYAC K€ HEUTPAIU30BaTh U yOPaTh.

6. JIumHue KHUTH, )KypHAJIBI U TETPAIX HE JOJKHBI HAXOJIUTHCSA Ha pabodem
cTtosie. Merogudyeckue TmocoOusi, pabodyue TeTpaau claeayeT obeperarb OT
TIOTIaTAHKS HA HUX BOJBI, KUCIIOT, MIEI0YEH U IPYTUX XUMHYECKIUX PEaKTHBOB.



7. PeakTuBbl, NpeHa3HAYEHHbIE ISl OOIIETO MOJIb30BAHUS, HENb3S YHOCUTh
Ha CBOE€ pabouee MECTO.

8. Ecnm peakTuB B3ST B M30BITKE WJIH IOJHOCTBIO HE H3PacXoiOBaH,
KaTEeropruueCcKH BOCIPEIIACTCS BBIJIMBATH €T0 0OPAaTHO B CKIIIHKY C PEaKTHBOM.

9. Ilocne okoHuaHus paboThl HEOOXOAMMO yOpaTh pabouee MeCTo, OTKIIOYUTh
AIEKTPUYECKUE MPUOOPHI, 3aKPHITH BOY.

10. Kareropuuecku 3ampemiaeTcsi NPOBOAUTH OMNBITHI, HE OTHOCAILIHUECS K
JlaHHOM paboTe.

Oxka3zaHue nepBoii NOMOUIHU B JIadopaTopuu

1. ITpu nonagaHuy Ha KOKY KOHIIEHTPUPOBAHHBIX KUCIOT (CEpHOM, a30THOM,
YKCYCHOM W T.J.) CIEQyeT HEMEJICHHO IMpPOMBITh CHIIBHOW CTpye€ill BOABI
000CKEHHOE MECTO B TeueHHUe 3 — 5 MUH., TIOCJIe YeTO HAJIOKUTh MOBSI3KY U3 BaThl,
CMOYEHHOHM CIHPTOBBIM PAacTBOPOM TaHMHA WM 3-% pacTBOpPOM II€pMaHraHaTa
K. [Ipy CUIBHBIX OXKOrax II0CJI€ OKa3aHUs IIEpBOM IOMOIIM HEMEIJICHHO
o0paTuUThCs K Bpauy.

2. Ilpu oxore KOXKH pacTBOPAMH II€JI0YEH TPOMBIBATh 000KKEHHBIA y4aCTOK
KOXHU JI0 T€X MOp, IOKA OHA HE NIEPECTAHET ObITh CKOJIB3KOW Ha OILYIlb, TOCIIE YETO
HAJIO)KUTh TIOBSI3KY W3 CIHPTOBOIO pacTBOpa TaHMHAa wiu 3-% pacTtBopa
IIEpPMaHIaHATa KaJIHsl.

3. [Ipu nonaganuu OpbI3T KUCIOTHI MUITK LIEJIOYH B T1a3a HEMEUIEHHO IIPOMBITh
NOBPEXACHHBIN TJ1a3 OOJIBIIUM KOJMYECTBOM BOJbl KOMHATHOW TeMIIEpaTyphl,
IIOCJIE YEro cefyac ke 00paTuTcs K Bpauy.

4. Ilpu oxorax ropsSs4MMH IpeIMeTaMH (CTEKJIO, METauIbl U T.J.) HAJIOXKUTh
CHayaja IOBS3KYy M3 COMPTOBOTO PACTBOpA TAHWHA WJIM PacTBOpa MepMaHraHaTa
KaJIvs, a 3aT€M KUPHYIO MOBSI3KY (Ma3b OT 05KOT'OB).

5. Ilpu oxorax ¢ochopoM HEOOXOAMMO HAJOXKUTh Ha 000AKEHHOE MECTO
MOBSI3KY, CMOUYEHHYIO 2-% pacTBOpPOM cyibdara MeIu.

6. Ilpu oTpaBieHHM XJIOpPOM, OPOMOM, CEPOBOAOPOJIOM, OKHCHIO Yriepoja
HEOOXOJMMO BBIBECTH MOCTPAJaBIIETO Ha BO3YX, a 3aTeM 00paTUTHCS K Bpayy.

XumMuueckas nocyaa u jjadoparopHoe o00pyaoBaHue.
Crexk/siHHasi MOCy/Aa 001Iero HA3HAYEHMSI

OCHOBHBIM TpeOOBaHUEM, MPEAbIBISIEMbIM K CTEKJISTHHOM MOCye, SBIsSETCA
€€ XUMMHUYECKass U TEPMHUYECKAA YCTOMUYUBOCTh. XUMHUYECKAST YCTOMYMBOCTh — 3TO
CBOMCTBO CTEKJIA MPOTUBOCTOSTh PAa3pyLIAKOIIEMY JIEVUCTBUIO PACTBOPOB IIEIOUEH,
KHUCJIOT U JIPYTUX BEIIECTB. TepMHUecKas YCTOMUHMBOCTh — CIIOCOOHOCTh MOCY/IbI
BBIIEP)KUBATh PE3KHE KOJIeOaHUsl TEMIIEPaTyphl.

Jlydymum CTEKJIOM [Jisi M3TOTOBJICHMS JIAOOPATOPHOM TMOCY[Ibl CUUTAETCA
MUPEKC. DTOT THUII CTEKJIA 00JIaJaeT TEPMUUECKON U XUMUYECKON YCTONYHBOCTHIO,
UMeeT MaJiblii KO3(PQPUIMEHT TEepMUYECKOro paciupeHus. [lupekcHoe cTekio



conepxut 80% oxcuma kpemuus (IV). Temneparypa pa3MsrdeHusi €ero OKOJIO
+620°C. [lns mpoBeleHUs ONBITOB NPH BBHICOKUX TEMIIEPATYPaX MCIOIb3YIOT
nocyay W3 KBapueBoro crekia. KmapreBoe crtekiio comepxut 99,95% oxcuna
kpemuus (IV), Temneparypa pasmsruenus ero + 1650°C.

JlabopaTopHy10 MOCYly M3rOTaBIMBAIOT B OCHOBHOM H3 CTEKJa TUIOB TY
(Tepmuuecku ycroiunboe), XY-1 u XVY-2 (xumuuecku ycroiuuBoe). Conepxanue
okcuza kpemuus (IV) B 06b1vHOM J1abopaTopHOM cTekiie cocTaBisieT 70%.

B nabGopatopHoil mnpakTuke HauOOJbIlIee PACIPOCTPAHCHUE MOIYUHIIN
CIIEYIOIINE BUbI CTEKISTHHON TIOCYIbI:

[Tpobupku mpocThie U KamuOpoBaHHBIE (C JEICHUAMH, YKa3bIBAIOIIUMHU
o0BeM) (puc. 1)ucnonb3yrOT A1 MPOBEICHUS OMBITOB C HEOOJIBIITUM KOJTUIECTBOM
peaktBoB. O0OBEM peakTHBa B MPOOUPKE HE JOJKEH MPEBHIIIATh MOJOBUHBI €€
o0bema.

JlabopaTopHble cTakaHbl (pHC.2) BBITYCKAIOT PA3JIMYHBIX Pa3MEPOB, C HOCUKOM
u 0e3 HocWKa, TpocThle W KanuOpoBaHHble. CTakaHbl TpeIHA3HAYCHBI [IJIS
BBITIOJTHEHHSI CAMbIX Pa3HOOOPAa3HBIX MPOLIETYDP.

—

\J

Puc. 1 Puc. 2

KonbObl paznuuHoro pasmepa U GopMbl  (KpyIyible, KOHUYECKHUE U
IJIOCKOJIOHHBIE — PHC.3, KpyrioaoHHble — puc. 4). Hampumep, B naboparopHoi
MPaKTHUKE IIHPOKO IPUMEHSIOT KOHHUYECKHE IUIOCKOJOHHBIC KOJIOBI (KOJIOBI
DOpaenmeiiepa). Komba Bropna (puc. 5) npeacrasisier co00i KPYTriIoI0HHYIO KOJIOY
C OTBOJIHOM TpyOKoi moj yriaom 60-800. Ee ucnosb3yroT s MOJy4YeHUs Ta30B 1
JUUIS OTTOHKH KUAKOCTEH MpU aTMOCHEPHOM JTaBICHUMU.

iy




Puc. 3 Puc. 4 Puc. 5

BopoHku XuMu4eckue ciryxkaT AJisl HEpEeIUBaHUS KUJIKOCTEN U
(bUIBTPOBaHMS; KalleJIbHbIC BOPOHKH (pHC. 6) HUCTIOIB3YIOT JIsl BBEJCHUS B
PEAKIMOHHYIO CPEy KUJIKUX PEaKTUBOB HEOOJBIIMMU OpHUsMUA. BopoHku
JeUTeNbHbIE (pUC. 7) MIPUMEHSIOT JIJIS pa3/ielieHUs] HECMEIIMBAIOIINXCS
JKUJIKOCTEMN.

KanenbHUIIbI UCTIONB3YIOT JJI BBEJCHUS PEAKTUBOB MAJIBIMU MOPLHUSIMH, 110
KaruIsM.

brokchl npegHa3HaueHbl sl B3BEUIMBAHUS U XPAHEHUS JKUJIKUX U TBEPABIX
BEIIECTB.

YacoBble CTEKJIa UCIOIB3YIOT Ji MPOBEICHUSI PEaKIUid B MaJIbIX O0BbeMax
(kamepHBIC PEAKIMK) U JUTsl B3BEIIUBAHUS TBEPABIX BEIICCTB.

XONOMUIBHUKA TPUMEHSIOTCS JUISI OXJIAXIACHUS W KOHJIEHCAIMW TIapoB,
o0Opa3yIoluXCcs MPU HarpeBaHUU pa3InYHbIX BelecTB. [Ipu neperonke npuMeHsoT
npsameie  XonoauwibHuku (Jlubuxa) (puc. 8), a mpu KUMSUYEHUH PACTBOPOB H
KUIKOCTEHN, IKCTPAKIIUUA U JAPYTUX MOJOOHBIX MpoIleccax UCIOIb3YIOT 0OpaTHBIC
XOJOAWIBHUKH (puc. 9).

4)
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Puc. 8. A — ¢ pesunoBbiMu My(dTamu; 6 — co numdom; 1 — dopmroc; 2 —
py0aiiika; 3 — cOeqUHUTEIbHBIE PE3UHOBBIE TPYOKU (MYy(DThI); 4 — OTPOCTKH.

Puc. 9. a — mapukoBsIil (AjinHa), 6 — 3MEEBUKOBBIM.

Kpucranmmzatopsl (puc. 10) npuMeHsOT 1 TOJIyYeHUs] KpUCTAIOB BEIIECTB
U3 HACBIIICHHBIX PACTBOPOB MJIH JIJISl OXJIAKICHUS XUMUYECKUX CTAKAaHOB UJTU KOJIO
C pearupyoIiyuMH BEIIECTBAMHU.



Puc. 10 Puc. 11

Annonxu (puc. 11) urparoT posib COEAUHUTEIBHBIX 3JIEMEHTOB B YCTAHOBKAX
10 MIEPErOHKE BELIECTB.

DKCUKATOPHl TMPUMEHSIOT JUISI MEIJICHHOTO BBICYIIMBAHUS W XPaHEHUS
BEIECTB, JIETKO MOTJIOMIAIONIUX BJary u3 Bo3ayxa. HukHIO 4acTh dKCHUKaTopa
3aMOJHSAIOT BOJOMOMIONIAIONIMMHU BeIIeCTBAMH (TMPOKAJIEHHBIN XJIOpUJ Kalblus,
KOHIICHTpUpOBaHHAasl cepHas kwuciora, okcua ¢ochopa (V) u ap.). Han
norjotuTenieM Ha (aphopoBOM BKIAABIINIE MOMEMIAIOT OIOKCHI WM TUTIU C
BEILECTBAMH, MOJIEKAITUMHU OCYLIKE.

dapdopoBas nmocyaa

®dapdopoBasi mocyaa MO CPABHEHUIO CO CTEKJISIHHOM oO0Jjamaer OoJibliei
XUMHUYECKOM  YCTOMYMBOCTBIO K  KHCJIOTaM M IejodaM,  OoJibiiei
TEPMOCTOMKOCThIO. DapdopoBbie H3IEIHUS MOKHO HarpeBaTh JO TEMIEpaTypbl
okono 1200°C. HemocTaTkoM e€ SBISIETCS HENPO3PAYHOCTh M CPABHUTENILHO
oonbiias wmacca. dapdopoBas mocyma Takxke pazHooOpaszHa 1Mo Qopme u
HA3HAYEHUIO.

Crakansl (puc. 14) ObIBaIOT pa3IMYHON €MKOCTH, C PYUYKOil U 0€3 pyuKH, C
HOCHKOM U 0€3 HOCHKA.

®dapdopoBbie KPYKKU TaK K€ OBIBAIOT PA3IMYHON €MKOCTH (00BIYHO OT 250
MJI JI0 2-X JIATPOB.)

Breimaputenbaple yamkd (puc. 15) HCMONB3YyIOT [Jisi  BBIIAPUBAHUS U
HarpeBaHusl )KUIKOCTEN.

Turmu (puc.16) cocyabl, TpUMEHsiEeMble i1 NPOKAJIUBAHUSA Pa3IMYHBIX
TBEPJIbIX BEIIECTB (OCAJKOB, MUHEPAJIOB U T.M.), a TaKXKe sl CIUIABJICHUS U
cxkuranus. [Ipy nmpokaJMBaHWM BENIECTB HAa TUIAMEHU Ta30BOM TOPEJIKUA TUTJIU
3aKPEIUIAIOT B MPOBOJIOYHBIX TpEyTOoIbHUKAX ¢ (papdopoBeiMu TpyOkamu (puc. 17).

®dapdopoBsie CTynKH ¢ TMECTUKOM (puc. 18) mpUMEHSIOT UIsi U3METbYCHUS
TBEPJIBIX BEIIECTB. BelecTBo HackIMaloT B CTYIIKY B KoJMuecTBe He 6ojee 1/3 ee
oO0beMa (WMHa4Ye OHO OYJEeT BBICHINIATHCA W3 CTYNKA TpH uU3MenbueHuu). [lpu
pPacTBOPEHMH TBEPAOrO BEIIECTBAa B CTYNKE (C OJHOBPEMEHHBIM PACTHPAHHUEM)
BHauaJse HaChIMAOT TBEPJOE BEUIECTBO, a 3aT€M K HEMY MOCTENEHHO HEOOIbIIUMU
TIOPIHUSIMH TIPU KPYTOBOM JIBMIYKEHUH TIECTHUKA JTOOABIISIFOT YKUIKOCTD.

dapdopoBsie JT0XKKHU-mNAaTeTU (puc. 19) mpuMEHsIOT 11 0TOOpa BEIIECTB,
JUTSI CHSITUSI OCAJIKOB € (PHIIBTPOB M MPU MHOTHX JPYTUX paboTax.



Boponku broxnepa u dapdopoBeie cetku (puc. 20) TPUMEHSIOT ISl

GuIbTpOBaHUS KUIAKOCTEH MPU MOHMKEHHOM JIaBJICHUH (ITOJI BAKYYMOM).
Mepnas nocyaa

JIns u3MepeHus 00beMOB JKHIKOCTEH UCHONB3YIOT Pa3HOOOPa3HYI0 MEPHYIO
MOCY/ly: MEPHBIE KOJIObI, MEpPHBIE ITUIMH]IPBI, MEH3YPKH, MUMIETKH U JIP.

Mepnbie kosObl (puc. 21) ciykaT AJis NPUTOTOBIIEHUS PAacTBOPOB TOYHOMU
KOHIIEHTPAIMU U TIPEJICTABIIAIOT COOOM KPYTJIble TUIOCKOJOHHBIE KOJIOBI C INTMHHBIM
U y3KUM TOpJIOM, Ha KOTOPOM HaHECEHa TOHKas 4yepTa. JTa OTMETKA MOKAa3bIBAECT
IpPaHMIy, JO KOTOpPOM CJeAyeT HalauBaTh >KHJIKOCTb, YTOOBI €€ 00BbeM
COOTBETCTBOBAJI YKa3aHHOMY Ha KoJioe 3HaueHuto. L{udper Ha ko10€ MOKa3pIBAIOT
00BbeM KHMJIKOCTH (MII), HA KOTOPBIA OHA paccuuTaHa. MepHbIe KOJObI OOBIYHO
UMEIOT TIpuTepThie MpoOku. [IpumenstoT ko661 Ha 50,100, 250, 500 u 1000 mu.

MepHuble K010bl MEHBIIETO 00bEMA, HCIONB3YIOIIUECS ISl ONpeAeTCHUs
IUIOTHOCTH ’KMJIKOCTEW, HAa3bIBAKOTCS TUKHOMETPaMU.

Mepuble nuAMHIPHL (pUC. 22) MPEACTaBIAIOT COOOM CTEKISTHHBIE COCY.IbI,
KOTOpbIE 1Jis1 OOJIbIIEH YCTOMYMBOCTH HMMEIOT IIMPOKOE OCHOBAHHWE (IHO) WIIU
crenuanbHyro moacTtaBky. CHapyXu Ha CTEHKaxX IWJIMHIPOB HAHECEHBI JEJICHMUS,
yKa3bIBawomue oobeM (B Mi1). MepHble HWIMHAPHI OBIBAIOT PA3IMUHON EMKOCTH: OT
5 mMa no 2 n. X Ha3HaueHue — U3MEPATH (C OMPENEIIEHHON MOTPEHIHOCTHIO)
pa3Iu4Hble 0ObEMBI )KUKOCTH.

Menzypku (puc. 23) - 370 cocyAbl KOHMYECKOH (POpMBI C JEIECHUAMU Ha
CTECHKE.

[Tunetku (puc. 24) ciyxaT Jyisi 0TOOpa TOYHO ONPEAEICHHBIX OTHOCUTEIBHO
HeOOoJIbIIMX 00bEMOB XHUAKOCTeH. OHU MPEACTABIAIOT CO00M CTEKIITHHbIE TPYOKH
HEOOJIbLIOr0 UaMeTpa C JejeHUusIMU. HekoTopble MUIETKH MMEIOT pacIIMpeHue
nocpeauHe (nmunetku Mopa). HikHUIT KOHEIl MUNETKH clieTKa OTTSHYT U UMEET
BHYTpEHHMI auameTp 10 | mM. Ha BepxHEeM KOHIlE MUIETKH MUMEETCS METKA, 110
KOTOpPOW HAaOUPAIOT KUIAKOCTh. HekoTopble MUMETKN CHAOXEeHbI JBYMSI METKaMHU.
OOBIYHO MUIETKH UMEIOT eMKOCTE OT 1 10 100 M.

bropetku (puc. 25) cimyxaT AJisl OTMEPUBAHUSI TOUYHBIX 00BEMOB JKUJIKOCTEH,
NPEUMYILIECTBEHHO MpPH XUMHUKO-aHAJIUTHYECKUX padorax (TutpoBanue). OHU
MOTYT UMETh PA3IUYHYIO0 KOHCTPYKIHUIO U UMETh Pa3HbI 00BEM.

IInacTmMaccoBast mocyaa

B naGopaTtopHOil TpakTHKE WCHOJB3YIOT TMOCYIy, HW3TOTOBJICHHYIO U3
MOJIMMEPHBIX MaTepHaoB (MOJUATHIIECH, MOJUNPONIIIEH, (pTopormiacT u Ap.) [lpu
BBICOKOM XHMHUYECKOM yCTOMYMBOCTH Takas Tmocyaa o0Jajgaer HU3KOH
TEPMOCTOMKOCTBIO, M TO3TOMY €€ OOBIYHO HUCTIOJIB3YIOT B padoTax, He TPEeOyIOIUX
HarpeBaHus. M3 MOMUATHIIEHA W3TOTOBIISIIOT BOPOHKH JUISL KUJKUX M CHITYyYHX
BEILECTB, IPOMBIBAJIKU, KaleIbHULIbI, (DIAKOHBI U OaHKU ISl TPAHCIOPTUPOBKU U



XpaHEHUsS] XUMUYECKUX PEAKTUBOB, MPOOUPKU IJis LEHTPU(PYrupoBaHUs, MHUIIET-
J103aTOPbl 1 HAKOHEYHUKHU K HUM U JIp.
Mertajuinyeckoe 000pya0BaHue

B xumuueckux s1a0opaTtopusx IIUPOKO MPUMEHSIOT Pa3zHOOOpa3HOe
MeTaJuIn4ecKoe 000pyI0BaHKe, TPEUMYILIECTBEHHO CTAIbHOE.

[lITatuBbl (puc. 26) ¢ HabopoMm MyQT, JAIIOK W KOJICH HCIIOIB3YIOT IS
3aKpeIrICeHUs] Ha HUX BO BpeMs pabOThl pa3IuvHbIX MPUOOPOB, CTEKISTHHOM MOCY bl
(X0JOIUIBHUKOB, KOJIO, AEIUTENbHBIX BOPOHOK U TIp.). Kosblia, 3akpernsieHHbie Ha
IITaTUBE, UCIHOJB3YIOT TaKXe TMpPHU HArpeBaHUM XUMUYECKON TMOCYJhl Ha
METAJUTUYECKUX acOECTUPOBAHHBIX CETKaX (pUC. 27) ra30BbIMHU TOPEIKAMHU.

Tpenoru (puc. 28) NPUMEHSIOT B KAaueCTBE MOACTABOK JJisi Pa3IMUHbBIX
npubopoB, ko0 u np. OHU O0COOEHHO YAOOHBI MPU HATPEBAHUM KPYIHBIX IO
pa3Mepy Koj0 U TPOMO3JIKUX MPUOOPOB.

Hepxatenun 1 npobupok (puc. 29) — nOpuUCIOCOOJTEHUs, KOTOpPbIE
UCIIOJIB3YIOTCS TIPU HEMPOAOJKUTEIILHOM HarpeBaHUU IPOOUPOK.

[TunteTs (puc. 30) — mpucnocoOIeHUs 715 3aXBaThIBAHUS MEJIKUX IIPEIMETOB,
a TaK)Xe BEIECTB, KOTOPbIE HEIb3d OpaTh pyKamu, HalpuMep, METaJUIMYECKH
HaTpUHU.

Turenbublie mumniibl (puc. 30) IPUMEHSIOT JJI 3aXBaThIBAHUS TOPSIYUX TUTIICH
Opy M3BJICYCHUM HMX W3 MY(EIbHOW TeYH, CHSITHS PACKAICHHBIX THUIJIEH C
bapdopoBbIX TPEYTOIHLHUKOB U MPHU BCEX pabOTax, KOT/Ia MPUXOIUTCI UMEThH JIEIIO
C pacKaJICHHbIMH MPEIMETaAMU.

3axkumbl (puc. 31) — mpucnocoOJIeHus, HUCHOIb3yeMble IS 3aKUMaHUS
PE3UHOBBIX TPYOOK. OOBIYHO MPUMEHSIIOT MPYKUHHBIE 3aKUMBI (3aKUMbl Mopa) u
BUHTOBBIE (3axkuMbl ['odmana). IlocnenHue MO3BOJISAIOT JIETKO PETYJIUPOBATH
CKOPOCTb BBITEKaHUS KUJKOCTH WJIM UHTEHCUBHOCTh MPOXO0KICHUS Ta30B.
JlaGopaTopHble HarpeBaTeJibHbIEe MPUOOPHI

B naGoparopun mpuMEHSIIOT pa3IuvHbIe HarpeBaTeIbHbIC IPUOOPHI: Ta30BbIC
TOPEJIKH, DJIEKTPUIECKUE TUTUTKH, 0aHU, CYIIUIIbHBIC MIKadbl, MyesbHbIC TIeUnd U
T. 1.

["a3oBbie ropenku. Hanbosiee yacTo mpuMEHSIOT ra3oBble ropenku byH3eHau
Texmo (puc.32). B Tr1a30BbIX TOpenkax MNpPeIyCMOTPEHO PETyJIUpPOBaHUE
MOCTYIUICHUSI BO3JlyXa C TIOMOINBIO BpalieHus aucka (ropenka Tekio) wiu
MIOBOPOTOM XOMYTHKA (ropeiika byH3eHa).

banu (puc.33). Jlnsg 0OpoOAOJKUTENIBHOTO HAarpeBaHUsi B Mpeaeiax
temnepatypsl 100 - 300 °C npumensror GaHu: BOAAHYIO, IecuaHyo u ap. OHu
MPEACTABIAIOT COOOM, KaK MPaBWIJIO, METAJUIMUECKUE YalllM, 3all0JHEHHbIE BOJION
(BoastHAs OaHs) WM CYyXUM, YUCTBIM MECKOM, MMPOKAJICHHBIM VISl yAQJICHUS U3 HETO
OpraHM4ecKuX npumMecei (mecyanast 6aHs).



DneKkTpuyecKkue IIUTKU. B Tex ciydasx, korma TpeOyercs HarpeBaHHe, a
MI0JIb30BATHCS TOPEIKAMHU HEJb3sl (HampuMep, TIPH MEPErOHKE BOCTIIIAMEHSFOIIIAXCS
JIETKOJICTYYHX KUJAKOCTEH ) MPUMEHSIOT JIEKTPUUECKHEC TITUTKH.

Jlist  HarpeBaHWsS  KPYTJOJOHHOW  CTEKISSHHOM TOCYIbI  TPUMEHSIOT
KoJiooHarpeBaTenu (puc.34).

[Teun. s moayuenus Ttemmeparypsl 600 - 1400°C npumensiorcs
anekTpuueckue  MydenbHeie  neud  (puc.35). C  nomompbio  0co00To
pPEryJIupoOBOYHOTO YCTPOMCTBA T€Yb MOKET HarpeBaThCsl 10 ONpPENIeTICHHOM,
3apaHee 3aJaHHOU TeMIIEPaTypHI.

Cymmibable  mikadger  (puc.36) UWMEIOT  DICKTPUYSCKUNA  00OTpEeB U
TEPMOPETYJIATOP, MO3BOJSIONINN MOAACPKUBATH MOCTOSHHYIO TeMmeparypy. s
HaOJIoICHUST 3a Temmeparypoil mkad cHalOxeH TepMoMeTpoM. BricymmBaemoe
BEII[ECTBO MOMEINIAETCS B CYUIWIbHBIN IIKad), OTPEryJIUpOBaHHBIA Ha TpeOyemylo
TEMIIEpaTypy, U BBIIEPKUBACTCS B HEM IIPU 33JaHHON TEMIIepaType OmnpeeIeHHOE
BpEMSI.



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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JlaGoparopHnasi pabGora Ne 12.
OmnpeneJieHHe }KeCTKOCTH BOABI M CIIOCO0OBI €¢ YCTPAHEHUs

Lens: uccnenoBaTh XUMUYECKUN COCTAB MPOO BOJIBI
PeaktuBbl u obopynoBaHue: OropeTka Ha 25MJ, IITATUB ISl  OIOPETOK,
KoHn4yeckue Koobl Ha 100 mu1, muneTka Ha 50 M1, munetka Ha 10 M1, TpoObI BOBI,
tpuioH b 0,05H, pacTtBop MeTmiopanixka, XpoOMOTeH YEPHBII, aMMOHMITHBIN Oydep,
pactBop cosisiHoM kuciaoTel 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
(TMKBOTHBIN 00BEM Va).
2. IlpubaButh B Kaxkayto Kooy nmo 10 My amMoHuitHOTO OydepHOTO pacTBOpa U —
Ha KOHYMKE IITATEeNs — [0 HECKOJIbKY KPUCTALIMKOB XpOMOTreHa YEPHOTO; CMECh B
KOJI0ax mepeMeniaTh BpanaTeabHbIMU JBIKEHUSIMU. PacTBOp 0mKeH mpruodpectu
I[BET KPAaCHOT'O BUHA.
3. 3anonHuth Oropetky TUTpantoM — 0,05 H. pactBopom TpuioHa b — wu
MOCJIEIOBATEIbHO OTTUTPOBATh KaXIylO0 MpoOy B KojOe 10 Mepexoja BHHHO-
KpPAaCHOW OKPACKHU B CHHIOIO.
4. O0bEM TUTpaHTa KXl pa3 Imepes; TUTPOBAHUEM JIOBOJWUTH 1O HYJIEBOUN
OTMETKH, a MOCJIe — YUUThIBATh pacxoj Tutpanta jo 0,1 mu (V1, V2, V3).
5. 3aHecTd pe3ysbTaThl TUTPOBAHUS B TAOJIUILY, TAKUM K€ 00pa3oM TUTPYIOT eIle
JIBE TIPOOBI BOJIBI.

Boeruucnure cpennee 3HaueHne o0béMa Tutpanta (VT), U3pacxo10BaHHOTO Ha
TUTPOBAHKE AJIMKBOTHOTO 00BEMA BO/IBI;

Brruucnure o011yr0 KECTKOCTH BOJIBI, UCXOJISI U3 3aKOHA HKBUBAJIICHTOB U
IpUHUMAs, 9TO KECTKOCTh MpeACTaBIISACT cobon HOPMAJIbHYIO
xouuenrpanuio Ca?* u Mg?* B Boge:

XK=NTVTVa /1000

1000 — MHOXUTENB MJISI NEPEBOJIA €IMHULl HOPMAIIBHOCTH PACTBOPA MOIb-
9K6/71 B €UHULIbI )KECTKOCTU MMONb-IKE/]I

OmnbIT 2. Onpenesienne KApOOHATHOM KECTKOCTH BO/IbI KHCJIOTHO-OCHOBHBIM
TUTPOBAHUEM

1. B Tpu koHMYeckux Koy0bl 0TOOpaTh 1o 50 M UcclieyeMOo BOIbI.

2. TlpubGaBuTh B Kaxayro Mo 2-3 Karuii pacTBOpa METWIOPAHX,a U COACPKUMOE
nepemMeniaTh BpalaTeIbHbIMU IBHXKCHUSIMU.

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 o0beéMa tutpanTa (VT), H3pacxoJ0BaHHOTO
Ha TUTPOBAHHE ATMKBOTHOTO 00BEMA BOJIHI,
Brraucnure kapOoHATHYTO )KECTKOCTH BOJIBI IO (hopmyie:

=NTVTVa /1000

1000 — MHOKHTENB 715 TEPEBOIA EANHNALl HOPMAIIBHOCTH PAaCTBOPA MOJIb-
OKB/JI B €IUHUIIBI )KECTKOCTH MMOJIb-3KB/JI

O06paboTKa pe3yIbTaToB:
1 .Ilpoananu3upoBaTh MOTYUYECHHBIE PE3YIIbTATHI
2.ChopmynupoBaTh BBIBOJIBI O KECTKOCTH aHAIMU3UPYEMBIX 00pa3IIOB.
3. ChopMynrpoBaTh BHIBOJIBI, ISl KAKUX €€ MOYKHO MPUMEHSTh UCCIIEyeMbIe
o0OpasIsl?
KoHTpobHbIE BONPOCHI
1. ChopmynupyiiTe onpeaeaeHue KeCTKOCTb BOBI.
2. Kakas Boja cUATaeTCs JKECTKOM?
3. O0BsicHUTE, KAKMM METOJIOM BbI OIPEAEIISIIN KECTKOCTh BOJIBI.
4. Ha yéM ocHOBaHa KOMITJIEKCOHOMETPHSI KaK METOJI TATPUMETPUUECKOTO aHAIN3a?
5. 3a cuér d4Yero MeEHSETCd OKpacka pEakUWOHHOM CMECH  IpHU
KOMILJIEKCOHOMETPUUYECKOM TUTPOBAHUH (C KPACHOM HA CUHIOK0)?

JlabopaTopHasi padora Ne 13.
O0HapyxxeHHe HUTPATOB B MPOXYKTAX NUTAHUS

Lenb: mpoBecTH aHaIU3 COACPKAHUSI HUTPATOB B 00pa3lax NpoaAyKIHUU

PeaxtuBbl u o6opynoBanne: HMonomep pX -500.1MU ¢ noHOCENEKTUBHBIM
HUTPATHBIM  3JIeKTpogoM «Omut — 021» ©u  >BIeKTpogoM  CpaBHEHUS
XJIOpcepeOpsHBIM, BEChl JIaDOpaTOpHbIE 2-0r0 Kjacca TOYHOCTH, HOXKHHIIBI WIIH
TépKa, IUIMHAP 006EMOM 50 cv’, XMMUYECKHE CTAKaHbI, KBACIBI AIFOMOKAJINEBEIE
KA1(SO4),:-12H,0 4.x.a.: 10,00 2 kBac1oB pacTBOPSIOT B MEPHOU KOJIOE 00BEMOM
1 on?

Xon paboThI:

IHoaroroBka npod k aHaJIU3y

[IpoOy MCHBITYeMOTr0 pacTUTENHLHOTO MaTepuaja U3MENIbUaloT HOKHUIIAMHU
1o pazMepa yactull He Oosiee 1 cm. [1monbl 1 KOPHEIUIOABI OTMBIBAIOT OT 3€MIIH,
oOcymrBatoT (GUIBTPOBAIBLHON OyMarol ©W HU3MEIb4YaloT Ha TEpPKe, STObI
pa3naBiMBaoOT B cTynke. [loydeHHy0 Maccy THIaTeIbHO EPEMEIINBALOT.

Xox onpeaesneHust

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

2. IlpummBaror 50 cm’ pacTBOpa  amIOMOKaNMEBBIX KBACLOB U
TOMOTEHU3MPYIOT B TedeHue 1 MuHyTHI 1pu yactore BparueHus 6000 yun’ (umm
B30anThIBaOT 30 MUH).



3. B momy4yeHHOW TakuMm 00pa3oM CYCIIEH3WMH H3MEPSIOT KOHIICHTPAIUIO
HUTpaT-uoHA. V3MepeHusi TOBTOPSIOT TpU pa3a U OepyT cpeaHeapudmeTrnaeckoe
3HAYEHHE TPEX U3MEPEHHUI.

4. TIlepen u3MEpEHHEM HOHOCEJIECKTUBHBIA  3JEKTPOJ  TIIATEIbHO
ONOJIACKUBAKOT  JAUCTWUIAPOBAHHOM  BOJOM M BBIACPKUBAIOT €r0 B
nucTUIUIpoBaHHOM Boze 10 MunHyT. /lanee anexTpo 1 mpoMoKaroT GUIbTPOBATEHOM
OyMaroil m MOTpyXarlOT B JKCTPAKT HCHBITyeMOW mpoObl. Ilokazanums mpubopa
CUMTHIBAIOT HE paHee, 4eM yepe3 | MUHYTY Toclie MpeKpaIieHus 3aMEeTHOTO perda
nokazanuii npubopa. Ilpu mepexome oT oAHOW MPOOBI K APYroM 3IIEKTPOIbI
OTOJIACKUBAIOT JUCTWJUIMPOBAHHOM BOJOM W MPOMOKAIOT (QUIBTPOBAIBHOU
Oymaroil. TemmepaTypa aHaJIM3UPYEeMbIX MPOoO U PacTBOPOB [OJDKHA OBIThH
OJIMHAKOBA.

N3mepenure moBTOPSIOT TP pa3a u OepyT cpeaHeapuPpMeTHIecKoe 3HaueHHe
TPEX U3MEPECHUMU.

pNO3 =

Copep KaHue HUTPATOB PACCUUTHIBAIOT CIIEMYIOIIUM 00Pa3oOM.
1. ITycts pNO; = 2, cnenoBatensno, [NOs] = 1072 moas/om?.
2. Tak kak 00bEM mpobsl V = 50 ey’ = 0,05 oam’, To KonmmuecTBo BemecTsa
autpar-uona oyzer papao v(NOs3') = [NO;5 -V =102 0,05 = 5-10"* monw
3. Macca HUTpaT-uoHOB paBHa M = v-M = 5-10* - 62 =3,1-102 2 =31 me
M(NOs") = 62 2/monb
4. [TomyyeHnHas macca HUTpaT-uOHOB coaepxkutcs B 10,0 r ananusupyeMoro

oOpasua, 1Jis mepecyeTa Ha OJUH KAJIOrpaMM COCTaBUM IPOIOPLIHIO:
31 m2 NOs™ comepxutcs B 10,0 2 ananuszupyemoro odpasiia
X me NOs™ comepxutcst B 1000 2 ananuzupyemoro oopasiia
MaccoByro JOJIF0 HUTPATOB MOKHO Takke HaWtu mno BenauunHe pNOs3 ¢
MOMOIIIBIO TAHHBIX, PUBEJICHHBIX B HIDKE MIPEICTABICHHON Tabiuiie 2.
CpaBHUTH MOJIYYEHHBIE PE3YJbTATHl C JOMYCTUMBIM YPOBHEM HUTPATOB B
OBOIIHOM mponykuuu (Tabnuma 1) W caenarb BBIBOA O TPUTOJIHOCTH
aHATM3UPYEMbIX OBOIIEH K yHOTPEOICHHUIO YETTOBEKOM.

Taonuuya 1
Jlonycmumblii ypoeeHs co0epiHcanus HUmpam-uoHos
6 nj1000oeouinou npooykyuu (CanlluH 2.3.2.1078-01)
[nogooBoIIHAS TPOAYKLIMS Conepxanue NO;5
B Me/ke, He 0onee
Kaprodenn 250
Kamycra 6enokoyanHasi paHHsis 900
Kanycra 6enokouannast no3aHsis 500
MoOpKOBb paHHSs 400
MOpPKOBb MO3HSS 250
TomaTtsl 150
300 (3amuUIIEHHBINA TPYHT)
Orypusl 150




400 (3auMIIEHHBINA TPYHT)

Cgekuia cronoBas 1400
JIyx peryaThii 80
JIyk-niepo 600
800 (3antumiéHHbINA TPYHT)
JIucToBbie OBOIIM (caslaThl, IIITUHAT, IIIaBEIb, 2000
NeTPyIIKa, CeIbJAEPEN, YKpOI, KHH3a U T.1I.)
[lepen crmagkuit 200
400 (3amuIméHHBIN TPYHT)
Kab6auku 400
ApOy3bl 60
Jpram 90
Taonuua 2

Ilepecuem pNQOj3 6 maccogyro 00,110 HUMPAMOE

Coteie 1oau pNOs

pNOs | 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 | 1778 | 1738
2,2 | 1549 | 1514 | 1479 | 1445 | 1413 | 1380
2,3 | 1230 | 1202 | 1175 | 1148 | 1122 | 1096
24 1977 955 |933 |912 | 891 |871
25 | 776|759 | 714 724 |708 |692
2,6 1617 |[603 |589 |575 |562 |550
2,7 1490 |479 |468 457 |447 |437
2,8 1389 |380 |372 363 |355 |347
2,9 1309 [302 |295 288 |282 |[275
3,0 [246 240 |234 |229 (224 |219
3,1 |195 | 191 |186 |182 |178 |174
32 | 155 |151 |148 |145 |141 |138
33 | 123 120 |118 |115 |[112 |110
3,4 197,77 |95,5 |93,3 |91,2 |90,1 |87,1
3,5 |77,6 |759 |74,15|72,4 70,8 |69,2
3,6 (61,7 60,3 |58,9 |57,5 |56,2 |549
3,7 49,0 [ 479 |46,8 |45,77 |55,7 [43,6
3,8 [389 38,0 |[37,1 [363 |355 |34,7

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 |794
676 | 661 |647 |631
537 525 |513 |501
427 1417 |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
85,1 83,2 81,3 |79,4
67,6 | 66,1 |64,6 |63,1
53,7 52,5 |51,3 |50,1
42,7 41,7 | 40,7 |39,8
33,9 33,1 324 [31,6




3,9 (30,9 30,2 |29,5 |28,8 |28,2 |27,5 [269 |263 |25,7 |25,1
4,0 |24,5 24,0 (234 (229 |224 21,9 (214 |209 |204 |199

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

Llens: onpeneneHne KUCIOTHOCTH TTOYBHI.

PeaxTuBbl u o6opynoBanue: pH-TecTep, MarHuTHasi Melllanka, KOHUYECKast
koJi6a Ha 100 My, umueAp Ha 200M1.

Xox paboThI:

[IpoObl MOYBBI JOBOAST A0 BO3AYIIHO-CYXOTO COCTOSIHUS, W3MEIhYaloT,
MPOIMYCKAIOT YEPE3 CUTO C OTBEPCTUSIMU AUAMETPOM 1-2 MM U XpaHAT B KOpoOKax
wiu naketax. [I[poOy Ha aHaIM3 U3 KOPOOKM OTOMPAIOT IITATENEM, TPEABAPUTEITHHO
nepeMeniaB MOo4YBYy Ha BCIO MNIyOMHY KOpoOkH. M3 makeToB mim KOpoOOK MOYBY
BBICBHITIAIOT HA POBHYIO OBEPXHOCTH, TIIATEILHO EPEMEITUBAIOT U PACTIPEACIISIIOT
cioeM ToJuHoi He O6osiee 1 cMm. [IpoOy Ha aHanmM3 OTOMpaIOT HE MEHEE YeM U3
ATH MeCT. ONBIT OPOBOJAT B TPEX MPOBOPHOCTSIX.

B3secuth 20 r nmouBsl ¢ TOYHOCTHIO 0,1 T U MEpEeHECTH KOJIMYECTBEHHO B
KOHUYECKYI0 K0J0y. Otmeputh muinuHapoM 100 M quCTHILUTMPOBAHHOM BOJBI U
nepesnuTsb B kKoJo0y. [TouBy nepemeniats B TeueHHe 3 MUHYT HA MATHUTHON MEIIaJIKe.

Otmeputb 20 MII BBITSKKM C MMOMOILIBIO LIWJIMHAPA U NEPEHECTH B CTaKaH
BMecTuMOocThio S0Mit. 3meputs pH pacTBopa ¢ momomsto pH-Tectepa.

[Tokazanust mpuboOpa  CUMTHIBAIOT  TMOCHE  MpeKpameHus  apeitda
U3MEPUTETHLHOTO MPUoopa.

3anucaTh NOKa3aHus NpUOOpa U ONPEAEIUTh CPEHEE 3HAUEHUE.

Ha ocHOBaHuM AaHHBIX, C/IETaTh BHIBOJI O KUCJIOTHOCTHU MTOYBHI.

Peakuus mouBeHHOM pHH20 pHka
cpeabl

OueHb CHIILHOKHCIIAS <3,0 <4,0
CHIILHOKHCTIAS 3,040 4,1-4.,5
CpenHekucras 4,0-5,0 4,6-5,0
Cnabokucnas 5,0-7,0 5,1-6,0
HetitpanpHas 7,0 >6,0
CrnaborienouHas 7,0-8.0 -
CpenHenienoyHas 8,0-9,0 -
CuiipbHoOIIEII0YHAS 9,0-11,0 | -
OueHb CHILHOIIETOYHAS >11,0 -

JlaGoparopHnasi pabGora Ne 15



HccaenoBanue npeaioKeHHOro 00beKTa HA KHCJIOTHOCTD, LIEJT0YHOCTh,
XHMHYECKHI cOCTaB (3arpsi3HUTEIH, MAKPO- U MUKPO3J1EMEHTHI).

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

[IpucyTtcTBUE OETKOB B OMOJOTHYECKMX OOBEKTAaX HIIM PacTBOPaX MOKHO
ONPENENNUTh C MOMOUIBIO I[BETHBIX PEAKLUM, MPOTEKaHUE KOTOPBIX OOYCIOBIEHO
HaJIM4KueM B Oeke crieln(UuecKux rpyIi U NenTUIHBIX CBA3EH.

PeaxTuBbl 1 000pyi0BaHKE: BOJIHBIN pacTBOP AMYHOTO Oelka (OeI0K OHOTO
KypUHOTO SIlla OTHENSIIOT OT KEJNTKa, pacTBOpAIOT B 15-20-kpaTHOoM oObeme
JTUCTUJIIMPOBAHHOM BOJIBI, 3aT€M PacTBOP GUIBTPYIOT YEpe3 MapJito, CJI0KEHHYIO B
3—4 cnos, u Xpa"saT B XxonoawibHUKE; 10 %-i pacTBOp runpokcuaa Harpus; 30 %o-i
pactBop ruapokcuaa Hatpus; 1 %-Hblid pacTBOp cyibdara menu; 1 %-it pacTBOp
anerara CBUHLA; KOHLUEHTpUpOBaHHAs a3oTHas kwucinora; 0,5 %-ii pactBOp
HUHTUJIpUHA, TPOOUPKH, BOJsIHASI OaHS WM CIUPTOBKA.

OmnbiT 1. buyperoBas peakuus.

B menouHoii cpene Oenku, a TakKe MPOAYKThI UX TUAPOIU3a — MENTU/IbI T1a0T
dbuoneToBOE MM KpPacHO-(PHOJIETOBOE OKpalllMBaHUE C COJIsIMU Meau. Peakius
00s3aHa HAIMYUIO TIETITUJIHBIX CBA3EH B OelKax.

WMHTEHCUBHOCTh OKPACKH 3aBUCUT OT JIJIMHBI MTOJIMIIENTH/IA.
1. B npoOupky HanelTe 5 karnesab pacTBopa ssmgHoro 6enka, 3areMm 10 kamenb

10 %-ro pacTBOpa 1IeNI0YH.

2. Jlob6aBpTe 1-2 kammum pacTtBopa cyibdaTa MeId, CMECh IepeMeliaiTe.

[TosiBsieTcs KpacHO-(hHOIETOBOE OKpAIlIMBAHUE.

OmnpIT 2. KcaHTONPOTEHHOBASA peaKuus.

Peakunsi xapakTepHa Uil HEKOTOPBIX apOMAaTUYECKUX aAMUHOKHCIIOT
(benunananuHa, TMPO3UHA, TpUNTOhaHa), a TAKXKE JIJIs MENTUIOB, UX COACPKAIIIUX.
[Ipu nedicTBUM a30THOW KUCIOTHI 00pa3yeTcsi HUTPOCOEAMHEHUE KEITOro I[BETA.
Jlanee HUTPONPOU3BOAHBIE MOTYT PEarupoBaTh CO IMIEJIOYbID C OOpa30BaHHUEM
HATPUEBOMW COJIA, UMEIOIIEH KEITO-OPaH)KEBOE OKPAIIMBAHUE.
lannyro pabomy HeoOX00UMO 8bINOIHANb 8 BLIMANCHOM WKAQPY, cOOM00aAst 0COOYIO
ocmopoxcHocmy!

1. B npobupky Haneiite 5 kanenb pactBopa siuynoro oeinka u OCTOPOXHO

1o CTeHKe NpubaBbTe 3—4 KaruIi KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI.

2. CmMech OCTOpOKHO Harpeite. Bolmmamaer ocagok, KOTOPbIA OKpPAIlIMBAETCS B

JKEJITBIN LIBET.

3. Iocne oxnaxnenus B npobupky OCTOPOXHO no crenke mpuneite 10
kanenb 30 %-ro pactBopa NaOH, xenrtas okpacka NepexoIUT B OPAHKEBYIO.
OmnbiT 3. Peakuus Ha cepy-coaep:kaniue aMMHOKUCIAOTHI (peakuus Douis).

B ocratkax cepy-coiepKalux aMUHOKHUCIOT IIMCTEMHA U IUCTUHA cepa Mpu
HICJIOYHOM  THApOJIM3E  oTuleruisercs, o60pasysa cynbpuabl. Cynbuisl,
B3aMMOJICUCTBYS C alleTaTOM CBUHIIA, 00pa3yloT 0Ca0K CyJb(u1a CBUHIIA YEPHOTO
i Oypo-4epHOro 1BETA.

1. B nmpoOupke cmemaiite 5 kanenb pacTBopa stM4HOro Oeika, 5 kamenb 30 %-
ro pacTBOpa LIEIOYH U 2 KallJId pacTBOpa aleraTa CBUHILIA.



2. CMech OCTOpPOKHO HArperTe Ha CIUPTOBKE 10 KUIIEHUS U KUIATUTE. Yepes
HEKOTOPOE BPEMS MOSBISETCS OYPOBATO-UEPHOE WU YEPHOE OKPAITMBAHHE.
OnbiT 4. HUHrnaApuHOBasi peakums.

Peaxuus XapakTepHa TUTSt aMUHOTPYTII B 0.-TIOJIOYKEHUU u
0oOyCIIOBJICHa HaTUYMEM O-aMHUHOKHCIOT B MoJjekyne Oenka. [Ipu marpeBanum
Oenka C BOJHBIM pPACTBOPOM HUHTUJPUHA aAMUHOKHUCIOTBI  OKHUCISIOTCS
U pacmnajnarTcs, o0pa3ys ABYOKHCH YIJIEpOoJa, aMMHAaK M COOTBETCTBYIOIIWMN
anpaerua. BocCTaHOBIEHHBI HUHTHAPUH KOHAEHCUPYETCS C  aMMHUAKOM
U OKHCJICHHOW MOJIEKYJION HUHTHAPUHA, 00pa3ysl cOeTUHEHHE (PHUOJIETOBO-CUHETO
1[BETA.

B npo6upky BHOcAT 5 kamnenb 1 %-To pacTBopa ssuyHOTO Oejka, 100aBIsIoT
no 3 xarum 0,5 %-ro pacTBOpa HUHTHIPYUHA U HarpeBarOT A0 KurmeHus. Yepes 2—
3 MUHYTBI TOSIBIISIETCS] PO30BOE, KPACHOE, a 3aTeM CUHE-(HOJIETOBOE OKpAILlIUBAHUE.
VYpaBHeHUs peakiuil B 3Toil paboTe 04eHb CI0KHbIEe. X MOKHO HE IPUBOAUTD.
KoHTposbHbIE BONPOCHI:
. buonornueckue QpyHKuu OEIKOB.

dopma u cTpykTypa O0emnka. [ToHsTHe 0 eHaTypaluu U peHarypanuu Oemnka.
3. dusnueckue M XHUMHUYECKHE CBOMCTBA OENKOB. XHMHUYECKAs CYIIHOCTb

IBETHBIX PEaKIUi Ha OEIOK

N —

4.3. MarepuaJjibl OLIEHOYHBIX CPEACTB sl Py0es;KHOTr0 KOHTPOJIS

Hassanue tembl XHUMHUYECKHUE PEAKITUH
PesynbTaT 00yueHus CocTaBisATh ypaBHEHUS M CXEMbI XUMHYECKUX
peakiun
OO01Me KOMITIETEHIIAN OK1
Bapuanrt 1

1.Ykaxute GopMyIibl ABYX aM(POTEPHBIX THIPOKCHUIOB:
Fe(OH)2

CaCl2

Zn(OH)2

NaOH

Al(OH)3

2.Ykaxute GopMyJbl IBYX KUCIOTHBIX OKCHJIOB:
N20

SO3

ZnO

P205

MgO

3.YKaxuTe J1B€ reTepOreHHbIE PEAKIINU:

6Li + N2— 2Li3N

NaOH + HCl — NaCl + H20

N2 + 02 — 2NO



3Fe + 202 — Fe304

Zn+ S — 7ZnS

4. YKaxXHTe IBE peaKlK, KOTOPHIE SIBISIOTCS OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE!

BaO + CO2 — BaCO3

KOH + HBr — KBr + H20

CaO + H20 — Ca(OH)2

2H202 — 2H20 + 02

2Al1 + 312 — 2Al113

5.YKaxuTe Ha3BaHUS ABYX CHIIbHBIX AJIEKTPOJIUTOB:

OpoMMT HaTpHUS

IJIaBUKOBAs KUCJIOTA

a30THUCTasi KUCJIOTa

TUIPOKCHU]I ITMHKA

cynbGar Maruus

6.Ykaxure popMyJIbl IBYX AIEKTPOJIUTOB:

SO2

Cu(OH)2

Li2S0O4

C6H1206

NaH

7.YKaxure, pu JUCCOMALNK | MOJIb, KAKUX ABYX JIEKTPOIUTOB
oOpazyeTcsi 0IMHAKOBOE KOJINYECTBO KATUOHOB M AHHOHOB:
K3P0O4

Ba(OH)2

LiBr

KNO3

Fe2(S04)3

8.C KakuMu JIByMsI U3 MEPEUNCIICHHBIX BEIIECTB OyIeT B3auMOIeHCTBOBATh
nutpat meau (II):

Fe203

HNO3

Ba(OH)2

HCl

K2S

9.C xakuMu JABYMsI M3 TIEPEUUCIIEHHBIX BEIECTB OyI€T B3aUMOICHCTBOBATh
OKCH/I TUTHA.

CaO

H2S04

ZnBr2

KOH

H20

10.Cxopoctp xumuueckoit peakuuu pasaa 0,05 monbs/n*c. Onpenenute 3a
KaKoe BpeMsl MPOU30IILIa PEaKIUs, €CIIM KOHIIEHTPALUS Pearupyroero
BemiecTBa A n3menunachk Ha 0,6 MOJIb.



11.0cymecTBuTe NpeBpaleHus, COCTABbTE MOJIEKYJIIPHBIC YPABHEHUS, IS
TPETHETO MPEBPALIECHUSA COCTABBTE MOJIHOE U COKPAILIEHHOE HOHHOE
YpaBHEHHE:

BaO — Ba(OH)2 — BaCl2 — BaSO4

12.IIpuBeaure npuMepsl MOJIEKYJIIPHBIX U MOJIHBIX MOHHBIX YPABHEHUM,
COOTBETCTBYIOIIUE JAHHBIM COKPAIIEHHBIM HOHHBIM YPABHEHHUSM:
Agt+Cl- - AgCl |

2H++ C0O32- - H20 + CO2 1

Bapuant 2

1.Ykaxure popMyJibl 1ByX IMIPOKCHUJIOB:

HNO3

Li3P0O4

Fe203

Be(OH)2

K20

2.Ykaxute GOopMyJbl JBYX OCHOBHBIX OKCHUJIOB:

CO2

NO

MgO

Al203

Na20

3.YKaXuTe U3 NEPEUNCICHHBIX YPABHEHUN JIBE PEAKIIMU 3aMELICHU:
2Na + 2H20 — 2NaOH + H2

H2S04 + MgO — MgS04 + H20

H2 + F2 — 2HF

Fe203 + 3H2 — 2Fe + 3H20

2HgO — 2Hg + 02

4.YKaxuTe IB€ peaKi, KOTOPbIE SBIIAIOTCS IK30TE€PMUUYECKUMH:
Cu(OH)2 — CuO + H20

C+02—CO2

2Mg + 02 — 2MgO

CaCO3 — CaO + CO2

MgSO3 — MgO + SO2

5.VkaxuTe U3 NepeuncIeHHbIX BelecTBa (OPMYJIIbl IBYX ClIa0bIX
AJIEKTPOJIUTOB:

CEpHasi KUCJIO0Ta

HUTpAT cepedpa

dbocdhopHas kuciaora

CEPOBOJOPOAHAS KUCIOTA

cynbdar xenesa (I11)

6.YKaxxuTte U3 NepeyuciIeHHbIX BelecTBa (OPMYJIbl IBYX HEIJIEKTPOJIUTOB:
FeCl2

P205



Al4C3

Ca(OH)2

MgCO3

7.YKaxure, Ipu Auccouuanuu | MoJib, KaKMX JBYX 3JEKTPOJIUTOB
o0OpasyeTcst 2 MOJIb KATUOHOB:

ZnCl12

AgNO3

Cr2(S0O4)3

KCIO3

Na2MnO4

8.C KakuMHM JIByMs U3 MEPEUUCICHHBIX BEIIECTB OyI€T B3aMMO/IeHCTBOBATD
cynbdar xkenesa (11):

BaCl2

HNO3

P205

KOH

Zn0O

9.C kakuMu ABYMS U3 MIEPEUMUCICHHBIX BEIIECTB OYI€T B3aUMOJIEUCTBOBATH
okcun yriepoaa (IV).

BaO

HCIO3

Na3PO4

AgCl

NaOH

10.Cxopocth xumuueckoit peakiuu pasaa 0,3 momw/1*c. Onpeaenure Kak
MU3MEHWIACh KOHILIEHTpALUs pearnpyromero semecrsa b, ecinu peakuus
npou3sonuia 3a § c.

11.0cymecTBuTe peBpalIeHnst, COCTABETE MOJIEKYJISIPHBIE YPAaBHEHUS, IS
TPETHErO MPEBPAILECHHS COCTABBTE MOJTHOE U COKPAILICHHOE HOHHOE
ypaBHEHUE:

H2S — SO2 — K2S03 — CaS03

12.1IpuBeauTe npuMepsl MOJIEKYJIIPHBIX U MOJIHBIX HOHHBIX YPABHEHHU,
COOTBETCTBYIOIINE JAHHBIM COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM:

H++ OH- — H20

Zn2++ 20H- — Zn(OH)2 |

Ha3zBanue Tembl CrpoeHue 1 CBOMCTBa HEOPraHUYECKUX BEIIECTB

PesynbTaT 00yueHus HccnenoBath CTpoeHUE U CBOMCTBA HEOPTaHUUECKHUX
BEIIIECTB

OO0mme KOMICTEHITNN OK1, OK2

Bapuant Ne 106

1. VYkaxwure psii, COIEPKANIHI TOJIBKO KHCIOTHBIC OKCH/IBI:
A —NayO, CaO, PbO», SiOg;
b — P203, ZnO, BeO, Cr203;




10.

B — SO3, P20s, N2O3, CO»;
I' - K20, CuO, CO, FeO.
Kakoii psia conepxut auiiib aM(pOTepHbIE THAPOKCHUIBL:
A — Sn(OH), Ba(OH)», Fe(OH)3, NaOH;
b — KOH, Ca(OH),, Cu(OH), RbOH;
B — Mg(OH)>, Mn(OH),, LiOH, NH4OH;
I' — AI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)..
VYkaxute npasunpHoe HazBanue conu FeOH(NO3)z:
A — runpokconutpar xkenesa (II);
b — runpokconutpar xenesa (11I);
B — qurunpoxconutpar xenesa (I111);
I' — nuruapoxconutpur xeinesa (I11).
[IpuBeauTe npaBmwibHOE Ha3BaHue BeniecTBa HoSOs:
A — cepHHCTasl KUCIIOTA,
b — cepnas xucnora;
B — cepoBoiopoiHas KMCIOTA;
I' — oxcup cepsr (IV).
YKakuTe MOJICKYISApHYIO hopmymny ruapooprodocdara Maraus:
A —MgHPO;3; b —Mg3(PO4)y; B — MgHPOy; I' - Mg(H2PO4)..
Kakoii 00beM nipu HOpMaTBHBIX YCIOBUAX (H.y.) 3aiiMeT 1 T kuciopoma?
YKakuTe 2NeKTPOHHYI0 U rpaduueckyto GopMyIly aToMa CTPOHIIHSL.
Macca HaBecKH HaTpHs XJIOpHa, HeOOXoAuMast i npurotosieHus 350 M
3,5 %-Horo pacTBopa mioTHOCThIO 1,058 r/™Mit paBHa?
MomnsipHasi KOHIIEHTpAIUs pacTBOpa, CoAepKaiiero 23 r riniepuHa
(CH20H)> CHOHB 500 M1 BogHOTO pacTBopa paBHa
3aKOHUYUTE YpaBHEHUS XMMHUYCCKHUX PEAKIUH, 3aIUIIATE UX B MOJICKYJIIPHOM, TIOJTHOM H
COKpAIIECHHOM MOHHOM BHUJI€, HA30BUTE UCXO/HbIE BEIIECTBA U MPOJAYKThI PEAKIUU:
NH4OH + Pb(NO3)2¢>
+ BaCl,«~ ... + KCI

BapuanT Ne 2

Kakoli psii cOnep KUT JIUIIb OCHOBHBIE OKCUIBIL:
A — Mn20O7, CrOs, SOz, N2Os;
b — Na;O, CuO, CrO, FeO;
B - SO}, PzOs, KzO, CuzO;
I' — ZnO, SnO, Si02, NO.
VYkaxute paj, coaepKaliuid ToIbKO OJHOOCHOBHbBIE KUCIIOTHI:
A — HF, HBr, HNO3, H3POx;
b — HI, HNO», HC1O4, CH3COOH;
B — H2COs3, H3PO3, H2SO4, HoCrO7;
I' — HPOs3, H>S, HCIO, H2SiO:s.
VYkaxute npaBuiapHoe HazBaHue conu NaNOa:
A — HUTpaT HaTpus;
b — HuTpu Hatpus;
B — amup HaTpus;
I' — HuTpuT Hatpus.
IIpuBenuTe npaBuibHOE Ha3BaHKe BemecTBa NazHPOy:
A —ruapoxcodocdar HaTpus;
b — ruapodocdut Harpus;
B — murunpooprodocdar Hatpus;
I' — rupgpoopTodocdar HaTpus.
VYkaxuTte MOJIEKYySIpHYI0 GOpMyITy CepOBOJIOPOTHON KUCIIOTHI:



A — HaSOs; b — Ha2S; B —H»SOs4; I —H2S203.
6. Kakoit 066em 3aauMaror 3,01 - 10} MoseKys yriaekucioro rasa npu H.y.?
7. ATOM Kakoro dJIeMEHTa B HEBO30YKJIEHHOM COCTOSIHUM MMEET SJIEKTPOHHYIO
konpurypammo 1s?2s2p®3s?3p®3d'%4s24p3? Ipusenure rpadudeckyro GopMyIy 3Toro
aroma.

8. Macca cepHO# KUCIOTBI, HeoOxomumasi ais npurotoBieHus 40 % BogHOro pacTBOpa
06BéMoM 300 M ¢ TIIoTHOCTRIO 1,3 r/eM?, paBHa
9. Paccuutarh Maccy HaBecKH, HeoOXoaumyro uis mpurotoBieHus 200 mu  pacTBopa
moueBuHbI CO(NH?)2 ¢ MomsipHO¥ KoHIeHTpanuen 0,5 Mob/i.
10. 3akoHUMTE ypaBHCHHUS] XUMHUYECKUX PEAKIIU, 3alUIINTE UX B MOJICKYJISIPHOM, TTOJTHOM U
COKpAIIECHHOM MOHHOM BHUJI€, HA30BUTE UCXO/IHbIC BEIIECTBA U MPOAYKThI PEaKIUU:
CuSO4 + NaOH«

KsPOs4 + ... o AgPO4 +
HasBanue Tembl CtpoeHue U CBOMCTBA OPraHUYECKUX BEIIIECTB
PesynbTaT 00yueHus HccnenoBath CTPOCHUE U CBOMCTBA OPTaHUYECKUX

BEIIECTB
OO0mme KOMICTCHITNHN OK1, OK2
Yacrb A.
Al. O6mas popMya alKUHOB:
1) Cn Hzn 3) CnHZn-2
2) CnH2n+2 4) CnHZn—6

A2. Ha3Banwue BelecTBa, popmysia KOTOPOTo
CH;—CH(CH3)—CH=CH—CH3;
1) rexcen-2 3) 4-meTuineHTeH-2
2) 2-MEeTHIINEHTEH-3 4) 4-MeTUNNEeHTHH-2

A3. Tosyosn OTHOCUTCA K KJIaccy:
1) ciupToB
2) anpaerui0B
3) penoson
4) apeHoB

A4. ToNbKO G-CBS3U MPUCYTCTBYIOT B MOJIEKYJIE
1) MmeTunben3ona 3) 2-meTuiOyTeHa-2
2) uzo0yTaHa 4) aueruneHa

AS. Bua rubpuanzanum 2JIeKTpOHHBIX OpOUTANIeH aToMa yriepo/ia, 0003HAYeHHOTO
3BE3/I0UKOM B BENIECTBE, POpPMyIIa KOTOPOTO

CH2= C*= CH2
1) sp’ 3) sp
2) sp? 4) He THOPHUAN3UPOBAH

A6. '0MOJIOTOM YKCYCHOM KUCIJIOTHI SIBJISIETCS KUCIIOTA
1) xnopykcycHas 3) onenHoBas



2) MypaBbUHas 4) 6en3oiiHas

A7. N30Mepamu ABIIAIOTCA:
) neHTaH u neHTaIMEH 3) oTaH U aleTUiIeH
2) OyragueH u OyTUH 4) 3TaHOJ ¥ dTaHaJIb

AS8. byranuen-1,3 u3 3TaHOa MOKHO MOJYYUTh HPU OMOIIU PEAKIIUU
1) Bropua 3) Kyueposa
2) 3uHuHa 4) Jlebenena

A9. Kakune BCIICCTBA  MOIKHO HUCIIOJIB30BaATh  HJIA IMOCJIICOOBATCIBHOI'O
OCYHCCTBJICHUA CICAYIOIIUX HpGBpaHICHI/Iﬁ

CszCl — C2H4 — C2H5OH
1) KOH (cnuprt. p-p), H,O 3) KOH (Boan. p-p), H,O
2) KCl, H,O 4) Na, H,O
A10. IIpu B3auMo1eiiCcTBUY MPOIIEHA C BOIOM 00pasyeTcs:
1) mpomanon-1 3) nponaHaib
2)nponaHoJ-2 4) 2- METWITIPOTIAHO

A1l1. IIpu okuciaeHuu npomnaxHosa — 2 oopazyercs:
1) mponuiien 3) mpomnaHaib
2) NpoIaHoH 4) mpornaHon

A12. B oany ctajivio OyTaH MOKHO TIOJTyYUTh U3:
1) Oyranans
2) nuaTrinoBoro sdupa
3) 6yrena — 2
4) 6ytaHomna-2

A13. ®eHou B3aMMOJEHUCTBYET C:
1) constHOM KUCIOTOM
2) TUIPOKCHUJIOM HATPHUS
3) aTUsIeHOM
4) MeTaHOM

A14. DTtaHon U (peHoJ1 B3aUMOICUCTBYIOT C:
1) natpuem 3) XJI0pOBOJOPOIOM
2 )rUAPOKCHUIOM HATPHs 4) ruapokapOOHATOM HATPUs

A1S. ITpu ruaponuse kpaxmaia oopa3zyercs:
1) raroko3a 3) dpykTo3a
2) caxapo3za 4) nemnonosa

A16. Peakuust «cepeOpsHOro 3epkajiay XapakTepHa JUIsl BEIIECTB, YKa3aHHBIX B
nape:

1) MeTaHON U METaHaJb

2) rJII0KO03a U 3TaHajlb



3) popmanberu U TaHOM

4) sTaHa’Ib U NPONAHOJI
A17. BepHbl 11 ClIeyIOIIHE CYKICHHS 00 alleTUIICHE:

A. B Monexyne aneTuieHa Mexay arToMaMH yriepoja MPUCYTCTBYIOT TOJIBKO
G - CBS3H

b. [1pu B3aumo1elicTBUM allETUIIEHA C OPOMHOM BOJIOM pa3pbIBAIOTCS - CBA3b

MEX/Iy aTOMaMu YIJiepoja

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CYXJICHHS

4) o0a cyXeHHUS HEBEPHBI

A18. ®eHos1 He B3aUMOJAEHCTBYET C:
1) Na 2)NaOH 3)Br 4) HBr

A19. I'moxo3y obpaboranu ruapokcuaom meau (1) mpu narpeBanuu. B pesynbrare
00pa3oBaIoCh:
1) rroKoHAT Meau
2) rIIOKOHOBAs KUCJIOTa
3) mroKapoBasi KUCIIOTa
4) copbut

A20. Kakoit 00bEM dTUIIEHA (H.Y.) MOXKHO MOJIYYUTh U3 3TUJIOBOTO CIIUPTa Maccon
100 1, ecau 00BEMHAs J10JIA BBIXoAa cocTaBiisieT 88%7
1)42,86 n 2)21,43 n 3)22,4n 411,20
Yacts B.
B1. YcraHoBuTE COOTBETCTBUE MEKIY MOJICKYISIPHOU (hOPMYJIONH OPraHHYECKOTO
BEIIIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) C6H1206 1) AJIKNHBI

b) CsHg 2) apeHsl

B) CsHjp 3) yriieBobl

I') C4H,00 4) npocTtbie 3huUpbI

5) MHOTOATOMHBIE CITUPTHI

B2. YcTaHOoBUTE COOTBETCTBUE MEXIY HA3BAHUEM OPraHUYECKOrO0  BEIIECTBA U
KJIACCOM, K KOTOPOMY OHO OTHOCHUTCH:

A) Tonyon 1) ankeHbl
b) rmunepun 2) OTHOATOMHBIE CITUPTHI
B) stanon 3) MHOTOAQTOMHBIE CITUPTHI
I') ruuun 4) apeHsl

5) aMMHOKHUCIIOTHI

6) penosbr

B3. C aMMHOYKCYCHOM KMCIOTOW MOXET PEarupoBaTh
1) cynbdat HaTpus
2) XJIOPOBOJIOPO/T
3) meTaH



4) aTaHoI
5) aHWIMH
6) TUAPOKCHU KAJIUSI

B4. U nns anetniieHa, U 1S IPOTNIMHA XapaKTEPHbI

1) Terpasapuyeckas opMa MOIEKYIIbI

2) sp-ruOpuau3aius aToMOB yIJIepoja B MOJIEKyJiaxX
3) peakuus TUAPUPOBAHUS

4) Hanu4ue TOJIBKO G-CBsI3€i B MOJIEKYJIax

5) ropeHue Ha BO3IyXe

6) peakuus ¢ XJIOPUIOM HaTPHs

BS. MonekynsapHas ¢opMyia yrieBoaopoia, MaccoBas I0Jisl BOJAOPOIa B KOTOPOM

15,79 %, a oTHOCHUTENBHAS TTIOTHOCTH APOB MO BO3AYyXY 3, 93

B6. Onpenenute Maccy BOJIbl, KOTOPYIO HaJl0 100aBuTh K 20 I pacTBOpa YKCYCHOM

Cl1.

C2.

C3.

4.4.

[E—
.

KUCJIOTBI C MaccoBod gonedt 70 % miig moJIydeHHsl pacTBOpa YKCYCHOM
KHCJIOTEI ¢ MaccoBou noiier 5%.
OtBer

Yacts C.
Hanummre ypaBHEHUS peakldi, C TOMOIIbIO KOTOPBIX MOXXHO OCYIIECTBUTH
MIPEBpAILEHUS] TIO CXEME
C,H¢ — C,H5Cl — C,H;OH — CH3COH — CH;COOH

|
C2H4 — CszBI‘

C KakuMH U3 TEPEUMCICHHBIX BEIIECTB: HATpuil, okcup cepedbpa (I) B
aMMMa4HOM pacTBOpe, cepeOpo, CoJsHas KHUCIOTa, TUIPOKCUJ HaTpus,
KapOoHaT HaTpusi — OyneT pearnpoBaTh MypaBbHHas kuciora? CocTaBbTe
YpaBHEHHUS PEaKIUil 1 HA30BUTE MIPOAYKTHI PEaAKIIHH.

AMMHOYKCYCHasi KHCJIOTa IMOJy4Y€HAa M3 YKCYCHOM KHCJIOTBI Maccoul 24r
(maccoBasi gonsi Bbixojma paBHa 60%). Berumcnure o00beM pacTBopa
ruapokcuaa Hatpusi (maccoBas aonss NaOH 15%, mmotnocts 1,16 1/mi),
KOTOpBIN MOTpedyeTcs JUisl HEWTpaiu3aluyd IMOJYyYeHHOH aMHUHOYKCYCHOM
KHUCIIOTHI.

MarepuaJjibl OLEHOYHBIX CPEACTB AJIsl IPOMEKYTOYHOM aTTeCTAlUN
Bonpocsl k 1ugdepeHuMpPOBaAHHOMY 3a4€Ty

XUMHS B COBPEMEHHOU CUCTEME HaYK.

OCHOBHBIC TIOHATHS ¥ 3aKOHBI XUMUH.

CoBpeMeHHBIC TIPEACTaBICHHS 00 JJIGKTPOHHOM CTPOCHHH aTOMOB
saneMeHToB. KBanToBele uncina. [Ipunuun aynu.

3aKOHOMEPHOCTHU pacIpeeieHUs 3JIEKTPOHOB MO YPOBHSIM U MOJYPOBHSM,
AJIEKTPOHHBIE (OPMYIIBI U CXeMbI 371eMeHTOB. [IpaBmiio XyHna.



5. JIluHamMuKa M3MEHEHHsI aTOMHBIX PAaJNYyCOB C POCTOM IMOPSAIKOBOTO HOMEpa
aJleMEeHTa B nepuoanyeckou cucreme [[.1.Menneneesa.

6. 3aKOHOMEPHOCTH MPOSIBJICHUS] aTOMaMHU BaJ€HTHOCTU U CTENIEHU OKUCJICHUS
B 3aBUCUMOCTH OT II0JIOKEHUS AJIEMEHTOB B IIEPUOIUYECKON CUCTEME.

7. 3aKOHOMEPHOCTH  M3MEHEHHsI  BJIEKTPOOTPHULATENBHOCTH  3JIEMEHTOB
[IEPUOANYECKOM CUCTEMBI M TPOSBICHUS HMMH METAUIMYHOCTH U
HEMETAJUINYHOCTH.

8. YcnoBus oOpa3oBaHUsI KOBAJCHTHOU CBSI3U. XapaKTEPUCTUKA €€ CBOWMCTB —
HACBIIIEHHOCTHU, KPaTHOCTH, MOJISPHOCTH, HAIIPABJIECHHOCTH.

9. KoopaunaioHHast cBsizb Kak 0COObIN BUJ] KOBAaJICHTHOM CBSI3U.

10.MonHHas cBs3b: CBOMCTBA, CXOACTBO U OTJIMYUS OT KOBAJIEHTHOM.

11.CyHOCTh BOOOPOAHOM CBA3U. MEKMONEKYISPHBIE B3aUMOACHCTBHS.

12.IToHsiTHE O CKOPOCTH XHMHYECKOW PEAKIMU U E€AUHULAX €€ U3MEPEHUS.
Knaccudukanus peakiuii no MexaHu3aMaM UX MPOTEKaHMUS.

13.3ak0H nercTBUS Macc; PoJib KOHIEHTPAIIMK B3aUMOICMCTBYIOIINUX BEIIECTB B
TOMO- U T€TEPOTEHHBIX CUCTEMAX.

14.YcnoBus BIusHMS NAaBJIEHUS HA CKOPOCTh TEYEHUS XUMUYECKUX PEAKIUU.
BripaxxeHune 3akoHa JEUCTBYIOIIMX MAcCC 111 PEAKIIUN, B KOTOPOH Y4aCTBYIOT
rasbl.

15.BnusHrie Ha CKOPOCTh XMMHYECKUX PEAKIUA TeMIeparyphl (IIpaBUIIO U
ypaBHenue Bant-I'odda).

16.KaTanuzaTophl U KaTajiu3; CyIIHOCTh OMOJIOTMYECKOTO KaTaiau3a U OTINYHE
€ro 0T XMMUYECKOTO.

17.XuMHueckoe paBHOBECHE W BIMSIHUE HAa HETO KOHIIEHTPAIMH HCXOJHBIX
BEILECTB U ITPOIYKTOB peakiuii. KoHcTaHTa paBHOBECHS.

18.1Tpunuun Jle Hlarense. BoO3MOXHOCTH U YCIIOBHSI CMEUIEHUS XUMHYECKOTO
paBHOBECHs B  pPEaKUMAX, COMPOBOXKIAIOIMIMXCA  BBIICICHUEM WU
MOTJIOLIEHNEM TETLIA.

19.11punnun Jle Hlarense. BO3MOXHOCTH M YCIIOBHSI CMELIEHNS XUMHUYECKOTO
pPaBHOBECHSI pEAKIMil, yYaCTHMKaMH KOTOPBIX SBISIOTCS Tra3000pa3HbIe
BEILIECTBA.

20.ITonsiTHE O pacTBOpax, paCTBOPUTEISAX U PACTBOPEHHOM BEILIECTBE.

21. Knaccudukaius pacTBOpOB.

22.BecoBble croOCOObl BBIPAKEHUS KOHIIEHTPALMM pPacTBOPOB: CYLIHOCTb,
equHulpl u3MepeHus. [IpuHuun pacuéra macchl HABECKU BEIIECTBA IIPU
IIPUTOTOBJICHUU U3 HEr'O PACTBOPA MMPOLEHTHON KOHIIEHTPALIUH.

23.MonsipHOCTh M MOJIbHAS JIOJISI KaK CHOCOOBI BBIPAXKEHUS KOHIICHTPAIUU
pacTBOpPOB: CYIIHOCTb, €IMHMIBI M3MepeHus. IlpuHnmnm pacuéra macchl
HAaBECKM BEUIECTBA IIPU MPUTOTOBJICHUH W3 HETO pPaCTBOpPa MOJIIPHOU
KOHLIEHTPALUH.

24.1ToHsATHE O HEINEKTPOIUTAX U DIIEKTPOJIUTAX.

25.MexaHu3Mm 3J1EKTPONPOBOTHOCTH PACTBOPOB. OCHOBHBIE MOJIOKEHUS TEOPUH
AJIEKTPOJIUTUYECKOU JIUCCOIIUAIINH. CrerneHb AJIEKTPOJIUTUYECKON
nucconuanuu. Knaccugukaius 3J1€KTpOIUTOB 10 UX CUJIE.

26.KoHcTaHTa aucconualuu ciaaboro syekTposiuta. MOHHOE mNpou3BeAcHue



BOJIbl. BOJIOPOIHBIN TTOKA3aTEb.

27.YcnoBus NpOTEKaHUS peakuii HOHHOTO OOMEHa JJ0 KOHIIA.

28.I1oHsTHE O THAPONM3E Coye. BiusHue Ha xapakTep TMApOn3a COJU CUIIbI
oOpa3yromux e€ KUCIOT U OCHOBAHHM.

29.CyIHOCTh OKHUCJIEHHS-BOCCTAHOBIICHUA. 3aBUCUMOCTh XapakTepa peaoKc-
IIPOLIECCOB OT PEAKLMHU CPeabl (Ha MPUMEPE BOCCTAHOBJIEHUS IEPMaHTaHAT-
HOHA).

30.BaxkHeiiie OKUCIUTENM W BOCCTAHOBUTENW. YCIOBUS MPOSIBICHUS
HEKOTOPbIMU BELIECTBAMU CBOMCTB M OKHUCIUTENEH, U BOCCTAaHOBUTEJEU
(HUTPUTBI, CYIbMUTHI; IEPEKHUCH BOJIOPOJIA).

31.XuMunueckas CBsi3b B OPraHUYECKUX COCTUHEHUSIX.

32.Teopuss XUMHYECKOTO CTPOCHHMS OpPraHUYECKUX coeauHeHuid A.M.
byTtnepoBa, ee OCHOBHBIE TIOJIOKEHUS.

33.IlousATre 06 U30MepuUHn.

34.Ankanpl. CocTaB M XHMMHYECKOE CTpoeHue. ['omosormdeckuii psia.
Homenknatypa. CBoiicTBa.

35.Ankenbl. CocTaB M XMMHYECKOE CTpoeHue. ['omosormdeckuii psia.
Howmenknarypa. CsoiictBa. [IpaBuno MapkoBHHKOBa. MexaHu3M peakuuu
AneKTpopuiIbHOTrO Mpucoennuenusd. [lonyyenue u npruMeHeHHe aKEeHOB.

36./lueHoBbie yriaeBoaopoasl. CTpoeHne. XuMudeckue cBoictna. [lonydenue u
npumeHenue. HatypanbHblil KayuyK, H30IIPEH, CTPOCHHE U IPUMEHEHNE.

37.ANKUHBI, COCTaB, CTPOCHHE, HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA,
NOJIyYEHHUE U IPUMEHEHHE.

38.ApeHbl, TOMOJIOTUYECKUH psia OeH30j7a, (U3MKO-XMMHUYECKHE CBOMWCTBA,
CTPOCHHUE, OJIyYEHUE, IPUMEHECHHE.

39.11pupoiHbIE NCTOYHHUKH YTIIEBOAOPOIHOIO ChIpbs. [IpupoaHbIE U MOy THBIE
He(TAHBIE Ta3bl, UX COCTAaB W HCHOJIb30oBaHUE. HedpTh M mpoaykTsl ee
nepepaboTKU, X MPUMEHEHHUE.

40.CriupThel U (PEeHOJBI, CTpOEHUE U U30MepHus. MexaHu3M HYKJICO(PHIbHOIO
3amenieHus. SAnoBUTOCTh crupTOB. X BIMAHME HAa OPraHU3M YEIOBEKA.
[Tony4yeHue u NpUMEHEHHE CITUPTOB.

41.Anbaeruasl U KeToHbL. ['oMonornueckue psaapl. 3oMeprsi 1 HOMEHKIATypa.
XHUMHUECKOE U DJEKTPOHHOE CTPOEHHE, pPEaKIUuu HYKIeO(UILHOTO
IIPUCOECANHEHNUS BOZOpOJA raJIOr€HOBOJIOPOJIOB. Peaknun
MIOJINKOHICHCALINH.

42.KapOOHOBbBIE KHCIOTHI. JJIEKTPOHHOE CTPOEHHE KApOOKCUIHLHOW TPYIIIHI.
OOwas ¢opMyna U TpeAeNbHBIA psif  NpeneiabHbIX OAHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. Bwuasl cTpykrypHOil wu3zoMepuu. [lomyuenue,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA KApOOHOBBIX KHCIIOT. Mbl1a. MbLTa Kak
COJIM BBICIIUX KapOOHOBBIX KUCIOT. [I[prMeHeHne KapOOHOBBIX KHCIIOT U UX
npou3BoHbIX. [TonsTne o CMC.

43.Cnoxubie >¢upsl. Kupsl. Crpoenue cnoxubix 3¢QupoB. Xupsl u ux
CBOICTBa. Briciine kapOOHOBBIE KUCIOTHI, BXOJSIIME B COCTAB MPUPOAHBIX
XKUPOB (MaJTbMUTUHOBASA, OJICMHOBAs, CTeapruHOBas). X mpuMeHeHue u posib
B npupoje. dusnveckrne U XMMHUYECKUE CBOMCTBA KUPOB; TUIPOIIU3 KUPOB,



S.

44 . YT11eBobl.

HNX OKHCJICHHUC, THAPHUPOBAHUC KUJAKHUX JKUPOB.

Crpoenue

MOHOCaXapHuI0B

(rmoKo36l U (PPYKTO3BI),

IrcaxapujoB (caxaposbl), MOJUcaxapujoB (KpaxMalia M IEJUII0JI03bI);
CBOMCTBA IIIOKO3bI, CaXapo3bl, KpaxmaJa., HEeJUTI0I03bl U UX IPUMEHEHHE.

45.A30TCconepxamye opraHuveckue BemiecTBa. Ha3BaHne aMMHOB; CBOMCTBa

ani(aTuyecKkux U apoMaTUYECKUX aMHUHOB (aHWJIMHA) U MX MPUMEHEHUE;
CTpoeHHE anb(a — aMUHOKHCIIOT, CTPYKTYpy Oenka, CBOWCTBA U 3HAUCHUE

OEJIKOB.

MeToanyeckue MaTepUuabl

5.1. Ilepeyenb NpakTHYECKUX padoT

Paznen

Tema npakTuyeckoil paboTsl

Tema 1.2.

[Iepronnyeckuil 3aKOH U
tabmuna JI.11. MenneneeBa

3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTBIX U CJIOKHBIX BEIIECTB B
COOTBETCTBUU c MOJI0’KEHUEM
XUMHYECKOTO AJIEMEHTA B
[Iepuoanyeckou cucTeme.

KonTtponwshas pabora 1

CtpoeHue BelecTBa 1 XUMUYECKUE
peakIuu

Tema 3.1. [lonsTue o pactBopax

CnocoObl  BbIpaXEHHUS] KOHLIEHTpALUuU
MaccoBas T0JIs

BCIICCTBA

PacTBOPOB:
PaCTBOPEHHOTO
(mporieHTHAs ), MOJISIpHAs U IpyTHE.

Tema 4.1. Knaccudukanms,
HOMEHKJIATYpa U CTPOCHUE
HEOPraHUYECKUX COCIMHEHUM

CocraBieHue ypaBHEHUNH XHUMHUYECKHX
peakuuii C yd4acTUEeM TPOCThIX W
CJIOKHBIX HEOPTaHUYECKUX BELIECTB.

Tema 4.2. PU3UKO-XUMHUYECKUE
CBoOICTBa HEOPTraHUYECKUX
BEIIIECTB

I'eneTnueckas CBiA3b MCKOY
Kj1acCaMH OpraHU4CCKHX u
HCOPraHN4YCCKnX CO@HHHGHHﬁ.

KonTtponwshas pabora 2

CBolicTBa HECOPTaHMYECKUX BEILIECTB

Tema 6 Xumus B ObITY U
MPOU3BOJCTBEHHOM
JIESITEIBHOCTH YeJI0OBEKa

XuUMHSA B )KA3HU 00IIIECTBA

Tema 6 Xumus B ObITY U

[IpencraBinenue pe3ynbTaTOB PELICHUS

MIPOU3BOJACTBCHHOM KEHCOB
JESITETbHOCTH YEJI0BEKA
Tema 7.1. Knaccudukarms Homenknarypa OPraHUYECKUX

CTpOEHHE U HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

COC}II/IHCHI/Iﬁ OTAEJILHBIX KJIACCOB




10 | Tema 7.2. CBoiicTBa CocraBnenue CXEM peakuui
OPraHUYECKUX COCAUHECHUN OPTraHUYECKUX COCANHEHUN
11 | Tema 7.2. CBolicTBa ['eHeTnyeckast CBSI3b MEXKJy KIIACCAMH
OpTraHUYECKUX COCIHUHEHUN OpraHUYECKUX COCTMHEHUMN.
12 | KontposnbHas pabota 3 CtpyKTypa U CBOICTBa OpPraHUYECKHX
BEILIECTB

5.2. Tembl IJIA TIPOCKTHBIX UCCJICI0BATC/ILCKHUX paﬁoT
prHHOBbIe U/ HHAUBUAYAJIBHBIC IIPOCKTDbI:

1. «Onpenenenre KpacuTeNEN B HATYPaIbHBIX U POU3BOJICTBEHHBIX COKAX).

2. «AHanu3 GU3UKO-XUMHUYECKUX CBOMCTB MOJIOKA PAa3IMYHOTO ACCOPTUMEHTAY.
3. «HccnenoBanne CBOMCTB acCUMpUHA W W3YyYEHHUE €r0 BIMSHUSA HA OpPraHUu3M
YEJIOBEKA.

4. «3yuenue cBOWCTB Kpacuteneid U oOHapy>KEHHE IOJCIACTUTENIEH B COCTaBe
HOTYpPTOBY.

. «O6napyxenue ButamMmuHa C B HaTypaJbHBIX COKaxX».

. «PaspymmrensHoe Bo3aencTere Koka-Kobl Ha OPraHUu3M YEJIOBEKaY.

. «KucmoTHbIN TOKIb U €T0 BIMSHUE HA OKPYKAIOUIYIO CPEIY».

. «YcTpaHEHHE )KECTKOCTH BOJIbI HA MPOMBIIIIICHHBIX MPEITPUATHIX.

9. «MccnenoBanue cocTaBa U Ka4eCTBA MOPOKEHOTOY.

10.ConepxaHrie HUTPATOB B 3€JICHU

11.0npenenenne conepxkanust BuraMmuHoB A, B1, B6, B12, P, C B opexax
12.0Onpenenenue o0IIeH )KECTKOCTH BOJIBI

13.0Onpenenenne KUCIOTHOCTH XJI€O000YTOUHBIX U3ICIIUM

14.0Onpenenenue Hannuus BuTaMuHa C B pa3IMuHbIX BUJIaX KAMyCThI
15.0npenenenre Haauurs BUTAMUHA A B pa3IMYHbIX BUJIaX OBOIIEH
16.0npenenenne KUCIOTHOCTH XJI€000YTOUHBIX U3ICIIUM

17.0npenenenne KUCIOTHOCTH MOJIOKA

18.Coneprkannie HUTPATOB B KapTodere

19.0npenenenue o011eH KECTKOCTU BOJIBI

20.ConeprxaHre HUTPATOB B OBOIIAX U X BIUSHUE HA OPraHW3M YEIIOBEKA

0 J O\ n

5.3. TeMbI 10KJIA10B

CoBpeMeHHbIE METObl 00e33apaKuBAHUS BOIBI.

AJIIOTPOIHSI METAJUIOB.

Hcnonb3oBaHre paIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX IEIIAX.
PEeHTreHOBCKOE M3IIyYEHUE U €T0 UCIOJIb30BAHUE B TEXHUKE U MEJULIUHE.
Oxpana oKpysKarouel cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.

CepHas KACIIOTa — «XJI€0 XUMHUYECKON ITPOMBIIIICHHOCTH.

[IpakTrueckoe MIPUMEHECHUE AJIIEKTPOJIN3A; paduHUpOBaHUE,
raJlbBaHOIUIACTHUKA, TaJIbBAHOCTETHS.

Nk =



8. HMcropus mBEICKON CIIUYKHU.

9. Pousb MeTanioB B UCTOPUM YETIOBEUECKOU ITUBUIIA3AIUU.

10.McTopus pa3BuTHs YEPHOU METAJLUTYPTHH.

11.McTopus pa3BuTHs NBETHOW METAJLIY PTHM.

12.CoBpeMEeHHOE METAJUTyPru4ecKoe MPOU3BOJICTBO.

13.Ponp MeTaioB U CIUIABOB B HAYYHO-TEXHUYECKOM MPOTpecce.

14.Koppo3ust METauIOB U CIIOCOOBI 3aIUTHI OT KOPPO3HUH.

15.9Kkosornueckrne acneKThl UCIOIb30BaHUS YTIIIEBOJOPOJIHOTO ChIPBSL.

16.OKkOHOMHYECKHE  ACMEKThl  MEXKIYHAapOJHOTO  COTPYJHHYECTBA MO
WCIIOJIb30BaHUIO YTJIIEBOJOPOIHOTO ChIPBSI.

17.Xumus yriaeBoJIopogHOTO ChIPbSI.

18.YrineBo1opoiHOE TOIUIMBO, €T0 BUIBI M Ha3HAYEHUE.

19.CunTeTHYECKHE KayUyKH: UCTOPHUS, MHOTOOOpa3Ke U MepCreKTUBHI.

20.Pe3nHOTEXHUYECKOE MPOU3BOACTBO M €ro pojb B HAYYHO-TEXHUYECKOM
nporpecce.

21.1TpuMeHeHnE apOMATUYECKHUX YTIIEBOIOPOIOB.

22. ApoMaTH4ecKHe yrieBOAOPOAbl KaK ChIPhE IS MPOU3BOICTBA IECTULIMIOB.

23.Heptr u ee TpaHCIOPTUPOBKA KAaK OCHOBAa  B3aMMOBBITOJIHOTO
MEKTyHapOJIHOTO COTPYAHUYECTBA.

24.CBapo4YHO€ TPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJOPOIOB B HEM.

25.¥YT11eBojibl ¥ UX POJIb B )KUBOM MPUPOJIE.

26.CpencrBa THUTHEHBI HAa OCHOBE KHCIOPOACOIEPKAIIMUX OPraHUYECKUX
COCIMHEHUM.

27.Cunrternyeckue Moroiue cpeactsa (CMC): 10CTOMHCTBA U HEJIOCTATKHU.

28.Jlepunmt Oenka B MMILEBBIX MPOIYKTaX W €ro MPEoJ0JICHHE B paMKax
rJ1I00aJIbHON TIPOJIOBOJILCTBEHHOM MTPOTPAMMBI.

29.Xumust u OMOJOTHUSI HyKJIEUHOBBIX KUCIIOT.

5.4. Tembl pepepaToB

1. BbuoTtexHoyiorus U reHHas UHKeHepus — TexHoaorun XXI Beka.

2. HaHOTexHOJIOTHSI KaK IPUOPUTETHOE HAIPABICHHE DPa3BUTUSI HAYKU H
npou3BoJicTBa B Poccuniickon denepanun.
Kuznb u gesrensHocTh .M. Menaeneena.
«IlepuoanueckoMy 3aKOHY Oyayliee He TPO3UT Pa3pyLICHUEM. .. »
Cunre3 114-ro anemenTta — TpuymMd poCCUUCKUX (PUZUKOB-SIEPUIUKOB.
N3oTtomnsl Bogopoaa.
[1na3ma — 4eTBEPTOE COCTOSIHUE BEUIECTBA.
AmMopdHbIe BElIecTBa B IPUPOE, TEXHUKE, OBITY.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPSI3HEHUST OKPYKAIOIIEH CPEIbI.

10 [Ipumenenue TBepaoro u razoodpasnoro okcusaa yraepona(IVv).

11. 3amura 030HOBOIO 3KpaHa OT XUMHUYECKOTO 3arpsi3HECHHUSL.

12. I'pyboaucniepcHbie CUCTEMBI, WX KiIacCHU(pUKAIMS W HCIOJIH30BAHUE B
npohecCuOHATBHOMN JeSTENbHOCTH.

000N U AW



13. Kocmernueckue renm.

14. [IpumeHeHue CyCeH3uil U IMYJIbCUN B CTPOUTEIILCTBE.

15. Munepaibl ¥ TOpHbIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

16. PacTBOpHI BOKPYT Hac.

17. Boma Kak peareHT U Kak cpela Juisi XMMUYECKOTro Ipolecca.

18. Tunsl pacTBOPOB.

19. XKuznb u nestensHocTh C. AppeHuyca.

20. Bkiian OTE4ECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUHU IIIEKTPOJIUTHUECKON
JACCOLAALINY.

21. Mcnonb30BaHUE MUHEPAIBHBIX KHUCIOT HAa MPEANPUATHAX Pa3TUIHOTO
npoduIIs.

22. Okcuapl U COJM KaK CTPOUTEIIbHBIE MATEPUAIIBI.

23. Uctopus rumca.

24. IloBapeHHas COJIb KAK XUMAYECKOE CBIPBE.

25. MHoronukui KapOOHAT KaJIbLUS: B IPUPOJIE, B IPOMBILUIEHHOCTH, B OBITY.

26. Peakuusi ropeHus Ha TPOU3BOICTBE.

27. Peakuus ropeHus B OBITY.

28. BupryanbHOE€ MOIEIMPOBAHUE XUMUYECKHAX ITPOIIECCOB.

29. DIIeKTPOAU3 paCTBOPOB AIECKTPOIUTOB.

30. DIeKTpONIN3 pacIIaBOB JICKTPOIUTOB.

31. Mcropust moaydeHus: U MPOU3BOACTBA AITFOMUHUSL.

32. DAEKTPONUTUYECKOE MTOIyYeHHUE U papUHUPOBAHUE MEH.

33. XKuznb u aesrenbHocTh I'. [[9BH.

34. KuzHb u nestenbHocTh A.M. ByTieposa.

35. Butanusm u ero kpax.

36. Ponb OTEUECTBEHHBIX YUYEHBIX B CTAaHOBJIECHUM M PAa3BUTHUH MHPOBOM
OPraHNYEeCKON XUMUH.

377. CoBpEMEHHBIE MPEICTABICHUS O TEOPUN XUMHUECKOTO CTPOEHUSI.

38. DKOJOrMYECKUE aCTIEKThI UCITOIb30BAHUS YTIIEBOJIOPOIHOTO ChIPBS.

39. OKOHOMHUYECKME aCIEKThl MEKIYHApOJHOTO COTPYJAHUYECTBA  IIO
MCITIOJIb30BAHUIO YTIJIEBOJOPOJAHOTO ChIPbSI.

40. Vctopust OTKPBITHS U pa3pabOTKU ra30BbIX U HEPTAHBIX MECTOPOXKICHUN
B Poccuiickoit ®enepannu.

41. Xumus yriaeBoOPOTHOTO ChIPhs U MOs Oyyias rnpodeccusi.

42. CtpoeHue TII0KO3bl: UCTOPUSL Pa3BUTHS MPEACTABICHUN U COBPEMEHHBIE
BO33pEHH.

43. Pa3BuTHE caxapHOM MPOMBIILIEHHOCTH B Poccun.

44. Ponp yraneBoaoB B Moel Oyytiei mpodecCuoHaIbHON e TETHHOCTH.

45. Metanoxn: xemohunus u xemooOous.

46. DTaHoJ: BeIMUaiiiiee 0Jaro U CTpairHoe 3J10.

47. Ankoroyiu3M U ero npourakTyka.

48. MHOroaroMHble  COHpPTBI M MOsi Oyaymas mnpodeccuoHalbHAS
NeSATEIbHOCTD.

49. ®opmainbieruj Kak OCHOBA MOJIYYEHHS BEIIECTB U MAaT€PUAJIOB JJI MOEU
po¢heCCUOHATILHON JIEATEIbHOCTH.



50. MypaBbpuHas KHCIOTA B IPUPOJIE, HAYKE U IIPOU3BOJICTBE.

51. Uctopus ykcyca.

52. Caoxubie 3¢UpHI U UX 3HAYCHUE B IPUPOJIE, OBITY U MPOU3BO/ICTBE.

53. 7Kupsl Kak NPOAYKT NUTAHUSI U XUMHUYECKOE CHIPBE.

54. 3ameHa )KMpPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

55. HexBaTka mpoAOBOJBCTBHS Kak TiioOajibHas MpoOjieMa 4yeaoBevecTBa U
IyTH €€ PElICHUS.

56. MbLia: npouuioe, HacTosIiee, OyayLiee.

57. AMMuak 1 aMHHBI — OECKUCIOPOAHBIE OCHOBAHUSI.

58. AHUITMHOBBIE KPACUTEIU: UCTOPHUS, TPOU3BOACTBO, IEPCIEKTHBA.

59. AMUHOKHCIIOTBI — aM()OTEPHBIE OPraHUYECKHE COEINHEHUSI.

60. AMUHOKHCIIOTBI — «KUPIUYUKU» OEITKOBBIX MOJIEKYIL.

61. CuHTeTHYECKHE BOJIOKHA HA aMUHOKHUCIOTHOW OCHOBE.

62. «Ku3Hb 310 c11oco6 cyiecTBOBaHUs OEIKOBBIX TEI...»

63. CTpyKTypbl O€JiKa U €T0 IeCTPYKTypUPOBAHUE.

64. buonornyeckue GpyHKIMHN OEITKOB.

65. benkoBasi OCHOBa UMMYHHUTETA.

5.5. Keiic 3aganus

Ha3zpanne TeMbl JlucriepcHpIE CUCTEMBI
Pesynbrar 0O0yueHus HccnenoBath qUCTIEpCHBIC
CHUCTEMEI
OO0mme KOMICTCHITNHN OK1, OK2
Keiic Nel

B kpy»xeBo OyaTo ofeTs
JlepeBps, KyCThI, TPOBOJA.
KaxxeTrcs cka3ko1o 310,
A B CYIIHOCTH — TOJIBKO. ..
. KTo 1 xorna BnepBble OCYILIECTBUI CUHTE3 BOJIbI?
. Kakoii Bo31yX TsbKelee - CyXou WA BIaKHBINA?
. B xakoM oprane denoBeka COACPKUTCS HAUOOJbIIEE KOJTUYECTBO BOJLI, a B
KakOM — HauMeEHblIee?
. UTo Tako€ CHEKUHKH?
. PacnagaroTcs i1 B BOJIe HA MOHBI €€ COOCTBEHHBIE MOJICKYJIbI?
. Moxer nu Boga ropers?
. Moxer nu Boga Teub BBEpX?
. [lepeunciure XuMuIeCcKre U (PU3MIESCKHUE CBOMCTBA BOIBI.
9.Poiib BOJIBI B )KU3HU YEJIOBEKA.

W N =
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Ha3zBanue TemMbl CrtpoeHue 1 CBOICTBa HEOPTraHUYECKUX BEIIECTB

Pesynbrar oOydueHus HccnenoBath CTpoeHME U CBOMCTBA HEOPTaHUYECKHUX
BEIIIECTB

OO01me KOMIETECHITUNN OK1, OK2
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Keiic Nel

«Ero orpomHas macTe CBETWJIAaCh TOJyOOBaThIM IUTAMEHEM, TIyOOKO
CUAAIIME TUKUE I1a3a ObLIH 00BEIeHbI OTHEHHBIMU KpyTraMu. Sl TOTpoHYJICS A0
ATON CBETALICH TOJNOBBI M, OTTSHYB PYKY, YBHJEN, YTO MOHU HalbIbl TOXE
3acBeTiHCh B TeMHOTe» (A. Konan-/loitnn. «Cobaka backepsuiein»). O kakoM
AIIEMEHTE UJIET PEYb?

. Ha3panwue

. Ctpoenue atoma

. [lonoxxenue B Tabmune .M. Menaeneena
. dus3nyecKkue CBOMCTBA

. XMMHUYECKHE CBOMCTBA

. [Ipumenenue

. AJ10TpONHbIE MOAU(PUKALIUH

Keiic Ne2

Jlo cepeaunbnl 50-X roJ0B MPOIIIOT0 CTOJCTHS CYUTAIM, YTO 3TOT METaJLI -
OJIMH U3 CaMbIX MAaJIOIOJIC3HBIX METAUIOB. Paau o0yialaHus 3TUM METaJlJIOM
BEJIUCh BOWHBI, MOPaOOMIAINCh TOCYJapCcTBa, ChIH yOHMBAaeT OTIA, OpaThs
yOHMBaJIM cecTep, ICTH CBOMX Matepeil. [ 'nOu 1eibie Hapoapl, IIPEBPAIAINCh B
MYCTBIHU IJIOJIOPOAHBIC Kpas, MOTOKaMH JIWJIACh KPOBb U IICIIBIMH PEKaMU -
cie3bl 1 oT. CKOJIBKO JIF0JIeH TTOTHOJIO M CKOJIBKO e1lle TOTHOHET B Oophbe 3a
o0nalaHnue dTUMH METAJUIOM, HE 3HaeT HUKTO. UTO e 3TO 3a KPOBOYKAIHBIN
MeTas??

1.Ha3Banue
2.Ctpoenue aroma
3.Ilonoxenue B Tabnuie .M. Menaeneena

4 . XuUMHUYECKHUE CBOUCTBA

5.Dusnyeckue CBOMCTBA

6.1TpuMeneHue

Keiic Ne3

[lepemena, nepemeHa
3anuBaeTcst 3B0OHOK

Haxkonery — To oH 3aKOHYECH,
HanoennuBeiit ypox!

JlepHyB cepy 3a KOCUUKY,
Mumo maruawmii mpobexan,
Mon 13 Kitacca ucmapuics,
BbynTo BoBce He ObIBaI.

@TOp NOMXKET CIYUANHO BOAY,
XJI0p 4yKyI0 KHUXKKY ChEIl.
Yraepoxa BOAPYT € BOAOPOIOM
HeBunumkoro crars ycrel.
Kanuii, Opom, B yTity aepyrcs:



He nogensT snekTpoH.
Kucnopon — manyn Ha 6ope
MmumMo npockakaa BEpXoMm.

1. Hartucatsb 21eKTpoHHBIE (POPMYIIBI BCEX SJIEMEHTOB
2. JlaTh XapaKTEpUCTUKY IO MOJOKEHHIO B Tabynie MeHeneena
3. VYka3aTb OCHOBHBIE XUMUYECKHE CBOMCTBA
4. IlpumeHeHue
Keiic Ne4
JIroqu n3aBHA raganm
Kak metain um yoepeun?
U Teopuro co3nanm.....
Bot 0 Hel kak pa3 u peub.
| O 4em 31€Ch TOBOPUTCS?
2 Yro 310 Takoe?
3. Kakwue Bunpl Bel 3Haere?
4 Kaxkwue cpencrsa 3aiuTsl METAJIOB BBI 3HAETE?
5 Kakoe oTHOmIeHne 3T0 UMEET K Balen Oyayiei npogpeccun?

Keiic NeS

B nHauane XX Beka u3 HprO-HOPKCKOro IOpTa BBIIUIA B OTKPBITHIA OKEaH
KpacaBula sixta. E€ Bnazmenen, aMepUKaHCKHII MHIUTMOHEP, HE MOXKAJIEN JICHET,
4yTOOBI YIMBUTH CBET. KOpmyc sIXThI ObUI CelaH U3 O4Y€Hb JOPOTOrO B TO BPEMs
ATIOMUHUSA, JIUCTHl KOTOPOTO CKPEIUIUIUCh MEJIHBIMHU 3aKJIeNKaMu. IJTO ObLIO
KpPacHBO — CBEPKAIOIIU CepeOPUCTHIM OJI€CKOM KOPabJiib, YCESITHHBINA 30JI0TUCTHIMU
rojoBkamu 3akiienok! OJHaKo Yepe3 HECKOJIBbKO JHEHW OOIIMBKa KOpIyca Hadasa
pPacXOoaUThCs, U IXTa OBICTPO MOILIA KO JIHY.
1. Ilouemy? OOBsicHUTE 3TOT (HAKT.
2. O kakom mporuecce UAET peub?
3. Kakue Hy>XHO ObUIO CTaBUTh 3aKJICTIKHU ?

HazBanue Tembl CtpoeHue U CBOMCTBA OPTraHUYECKUX BEIIIECTB
Pesynbrar oOydyeHus HccnenoBarh CTpOEHUE U CBOMCTBA OPTAHUYECKUX
BEILIECTB
OO11re KOMIETEHINN OK1, OK2
Keiic Nel

ATOMBI YTiiepojia MOTYT COCAUHATHCS ¢ PA3IUYHBIM YHUCIIOM JPYTHUX aTOMOB
yriiepoga — C OJHUM, ABYMs, TpeMs, 4eThIpbMs. B CBsA3M ¢ 3TUM atoMm ObIBaeT
MEePBUYHBIM, BTOPUYHBIM, TPETUYHBIM U YeTBEPTUYHBIM. Hampumep, B 2,2,4-
TPUMETHJITEKCaHA UMEIOTCS ISITh MEPBUYHBIX (JIBa KOHIIEBBIX YIJIEPO YIJIEpOJa B
paauKkaiax), ABa BTOPUYHBIX (3-i1 U S5-I aTOMBI yriepojaa), OAUH — TPeTHUHbIN (4
aTOM YTJIEpO/ia) U OAVH YETBEPTUUHBIH (2-1 aTOM yTiiepoja) aTOMbI yIiiepoja.

ATOMBI yriiepoa, HaxOJdIIHecs Ha KOHIaX YTJIEBOJOPOIHON LEenu, T. €.
KOHIIEBBIE aTOMBI, SIBJISIFOTCSI TEPBUYHBIMU. BTOpUYHBIE, TpETUYHBIE U



YCTBCPTHUYHLIC ATOMBI YIJICpOda paclojararorca MCEXKAY KOHICBLIMH. OOBIYHO
TPECTUYHBIC U YCTBCPTUYIHBLIC ATOMbI PACIIOJIAraroTCsa B HauoOoee Pa3BCTBJICHHBIX
MECTax MLCIIN. yrHeBOI[OpOI[HBIe paduKalbl TOXE ACATCA Ha IICPBUYHBIC,
BTOPUYHBIC U TPCTUYHBIC.

1. U3o0pa3ute CTPyKTYpHI alikana — 2,2,5 — TPUITUIIOKTAH, TAKUM 00pa3oM, YTOOBI
MPUCYTCTBOBAJIN NIEPBUYHBIC, BTOPUYHBIC, TPETUYHBIC, YETBEPTUIHBIC ATOMBI
yraeponaa 2.M300pa3ute ankaH B BUIC CTPYKTYPHOU (hOPMYJIBIL.

Keiic Ne 2

["a3 Oe3 3amaxa, BKyca u 1iBeTa. ['opuT ¢ 06pazoBaHrueM BOJIbI U YTIIEKUCIOTO
raza. 9To BEIECTBO HAXOAUT IIUPOKOE MPUMEHEHHE B OBITY B KaUeCTBE TOIUIMBA,
CEIBCKOM XO3SIICTBE, METAJLTYPTHH.

1. Ha3oBuTe 2TO BEMIECTBO.

2. K kakoMy KJ1accy COEAMHEHN OTHOCUTCS TAaHHOE BEIIECTBO?
3. KakoB KaueCTBEHHBIN U KOJIMUYECTBEHHBLIM COCTAaB DTOTO BelecTBa?
4 Kakue BemecTBa OOpa3ylOTCs TPU B3aUMOJCHCTBUM KHUCJIOpOJa C OTUM
BEIIECTBOM? 3alMIIUTE YPaBHEHUs BO3MOXHBIX PEAKUUN M HA30BUTE IPOIYKTHI
peaKunil.
5. ITouemMy 3Ty peakiuio Ha3bIBAKOT TOPEHUEM?

Keiic Ne3

YroObl HayaThb TOMOJIMTHYECKYIO pEaKIMI0 3aMELIEHUs BOAOPOJa,
HEOOXOJMMO 3aTPATUTh 3HAUYUTEIbHYIO YHEPIHIO, YTO JTOCTUTAeTCsl HarpeBaHUEM
VI BO3JICHCTBUEM YIbTPA(UOJIETOBBIX JIyUeH.

Haubonee wucciaenoBaH MeXaHW3M peaklUU B3aUMOJEWUCTBUS MeTaHa ¢
XJIOPOM ITPU BBICOKOW TEMIIEPATYPE U IMTPHU UHTEHCUBHOM OCBEILICHUH.

Peakuust XJ10pupoBaHus MPOTEKAET MO LEMHOMY CBOOOJIHO-PAIUKAIBHOMY
MEXaHHU3MY .

AKTUBHBIE YaCTHUILbI, UMEIOLIME HECIIAPEHHBIE DJIEKTPOHBI, HA3BIBAKOTCA —
CBOOOJIHBIMM pajuKkaiaMu. Pa3paboTke TEOpuUM UEMHBIX peakUuid MOCBAILIEHBI
HayuHble TpyAsl akagemuka H.H.Cemenona (1896 — 1986) u aHrmmiickoro y4eHoro
C. Xunmensyna (1956), kotopeie Obutn yaoctoeHsl HoOGeneBckux npemui.

Mexanu3M peakuuu:

Brauane MoJIeKyJibl XJ10pa Mo ACMCTBUEM KBAaHTOB CBETA JIUCCOLUUPYIOT
Ha aTOMBI.

[Ipy B3aUMOJEWCTBMM aTOMAapHOIO XJIOpA C MOJIEKYJOM MeETaHa
obpaszytorcs HCl u pagukan CHj3-, KOTOpBIN CTaTKUBAsCh C MOJICKYJIONH XJIOpa JaeT
CH;Cl1 u CI'. Yepes HECKOJIBKO THICSY ITUKIIOB PAJAMKAIBHBIX PEAKIIUA MPOUCXOIUT
OOpBIB LIETIH - pPaJUKaJIbl pearupyroT Apyr ¢ ApyroM. KoHEYHBIM HpPOIYyKTOM
B3aMMOJICUCTBUS XJIOpA C METAHOM MOKET OBITh YETHIPEXXJIOPUCTHIN YIIIepOa:
1.Yem onacHa naHHas peakuus?

2. HazoBuTte ¢pu3nueckue cBOCTBa METaHa.
3. HazoBuTe XMMUYECKHE CBOMCTBA METaHA.
4. TlpumeHsieTcs Jid 3TOT ra3 B ObITY?



Keiic Ne 4

[ToBbIlIEHNE KOHIIEHTPAIIMH HEKOTOPHIX Ta30B B aTMOC(hepe MOKET IPUBOIUTh
K [I00AJbHOMY MOTEIJICHUIO - TaK Ha3bIBAEMOMY «IApHUKOBOMY 3(h(hEKTy».
[Toxaiyi, Hanbosee BaXKHBIMH «TTAPHUKOBBIMU TazaMm» siBisttores CO, nu CHa.

MeTaH BO3HMKAET MpU aHA3POOHOM (T. €. MPOUCXOAAIIEM B OECKUCIOPOIHON
Cpelle) pachajge OpraHMYEeCKUX BEIIECTB; IIy3bIpbKM MeTaHa oOpa3ylTcs B
OOJOTUCTBIX MECTHOCTSIX, 3@ YTO OH IIOJyuyWJ Ha3BaHHUE «OOJOTHBIM Trasy.
3aroruieHHble TOJs (HAampuUMep, PHUCOBBIE TOJS BO BpEMs CeBa) SBISIOTCA
MCTOYHUKOM OOJIBLIOrO KOJIMYECTBA METAHA.

JIpyruM HCTOYHHMKOM METaHa SIBJISIFOTCS XKBAayHbIE >KMBOTHBIC, TaKHE, Kak
KOPOBBI, OBLbI U KO3bI, NUILIEBAPUTEIbHAS CHUCTEMA KOTOPBIX YCTPOEHA OCOOBIM
o0Opa3oM JiIsl IepeBapuUBaHUs TPABIHOM MUILK: KOHEYHbIE IPOAYKTHI MeTaboIM3Ma
coJlep>KaT METaH, KOTOPBIM BbIIENSAETCA B aTMoc(epy. DTO MPUPOIHBIN Hpouecc,
XOTSl KOJIMYECTBO JOMAIIHUX >XKMUBOTHBIX 3aMETHO BBIPOCIO 32 IOCIEIHUE JBa
crojieTusi. bonee TOro, cocraB KOPMOB CYIIECTBEHHO BIJIMSIET Ha KOJUYECTBO
o0Opazyromierocsi MeTaHa.

1.Chopmynupyiite runoTe3y BbIJICICHUS] METaHA JIIOIbMHU.
2. Kak KOnM4ecTBO METaHAa, 3aBUCUT OT KOJIMYECTBA HACEIICHUS IVIAHETHI.
3.Uto siBNsieTCS UCTOYHUKOM BBIJICNICHUS ME€TaHa B aTMochepy?

Keiic Ne 5 «<HenonpaBumasi olunoka»

B ¢upme TOO «Kackan-2» mpu 3akayke raza B OaJUIOHBI, HE JOOABUIU
BEII[ECTBO, KOTOPOE MPHUAAET 3amax JAOMailHeMy raszy. ['a3 Obul JOCTaBJIEH B OJIHY
U3 KBapTUP U MPU ITOM OalIOH Tporryckai. Yepes CyTKu Bce KUIbIbI OKa3aIHCh B
OOJIbHHUIIC

1. Umeet nu npupoaHbIN Ta3 mporaH u OyTaH 3anax?

2. Kakyro HenmonpaBUMyr0 OIMMOKY COBEPIIMIA PAOOTHUKH Ta30BOM CTaHIUU MPHU
3aKayke ObITOBOTO ra3a’?

3. Kakoe BemecTBo npuaaeT 3anax JoMallHemy raszy?

4. MosxeT i1 000HsIHUE YeJIoOBeKa YJIOBUTH ra3 6e3 3amaxa?

5. Kakum npubopom MOXKHO J0Ka3aTh MPUCYTCTBUE T'a3a B KBApTUPE, €CIU OH 0e3
3anaxa?

Keiic Ne6

B wHavane XIX Beka B AHMNIMM CTaId MOIHBIMM IUIAIlM W3
BOJIOHETIPOHHUIIAEMON TKaHM, Ha3bIBa€MbIE MAaKMHTOIIAMHM. OTO Ha3BaHUE OHHU
MOJYyYUJIM B YECTh AaHTJIMMCKOTO XHMMHKa U u3obOperarens Y. MakuHToa,
MPEJIOKUBIIETO TPONUTHIBATh ILJIAIEBYI0 TKaHb PacTBOPOM HATypajlbHOIO
kaydyyka. OJJHaKO Ha COJIHIIE TAKHUE IUIAIIN CTAHOBUWINUCH JINIIKUMU, & B MOPO3HYIO
MOroy — JIOMKUMH. DTH HEJIOCTATKUA YCTPAHUI APYTOM BBIAAIOIINICS aHTJIMYaHUH
Y. I'yapup.



[Touemy mamieBas TKaHb KMeEJIa TAKKE HETOCTATKH.

[Ipemyoxute cnocod ycTpaHeHus ux, moBTOpuB oTkpbiTHe Y. ['yapupa.
Kaxk Ha3wsIBaeTcs TO coequHeHne?

HarmmmmuTte cTpyKTypHYIO (OpMYITy 3TOTO BEIIECTBA.

b S

Keiic Ne 7

B ucropum u3BecteH cneayromuii uHTEpecHbIN ¢akT: Korma Bo Bpems
BTopoii MupOBO#l BOITHBI HeMeLKHE Boiicka B ampenel940 roma okKynupoBan
JNATCKyro cronuiyy KormeHrareH, BEHrepCKuil XUMUK X €BEIIN PACTBOPUI B IAPCKOM
BOJIKE 30JI0ThbIE HOOEJNEBCKHE MeJainu HeMmelkux (usnkoB Makca ¢on Jlays u
Jxerimca @panka, xpanumuecs B MactutyTe Hunbca bopa, 4to0sl cripstats ux
OT HEMEIKHUX OKKyHaHTOB. HeMilaM mpuHSTHE W HOIIEHHE HOOEIEBCKOW Menanu
OBLJIO 3allpelieHo Mocie TOro, Kak MPOTUBHUK HalMoHajld-couuanuzma Kapa don
Oceuknii B 1935 rony nonmyunn HoOeneBckyro npemuto mupa. [locne okoHuaHus
BOWHBI Ji¢ XEBEIIN SKCTPATUPOBAII CIPATAHHOE B IAPCKOW BOJKE 30JI0TO U MEPENAIT
ero LlIBenckol KOPOJIEBCKON aKaIeMUH HAYyK, KOTOpPAasi M3rOTOBUJIA HOBBIE MEJAN
u niepenana ux gox Jlays u @panky.

1. Kakol coctaB uMeeT napckas BoakKa?

2. ITouemy »xe nmeHHO Boaka? M mouemy napckas?

3. U kak npaBuiabHee ObUTIO ObI HA3BIBATh TAHHBIN KUCIOTHBIN «KOKTECHIIBY?
4. Kakue cBOMCTBa UMEET IapcKasi BojKa?

Keiic Ne§.

Ham u3BecTHO, 4TO COJM B3aMMOJICHCTBYIOT MEXKy COOOM IMPH YCIOBUH,
YTO OHU XOPOIIIO PACTBOPUMBI, & B PE3yJIbTaTe PEeaKIIMi OOMEHa MOTy4aeTCsl HOBas
HepacTBOpuUMasi coiib. C 3TUX MO3ULHN MOJYyYAETCS, YTO B3aUMOJECUCTBUE MEXKIY
XJIOPUIOM JKeJie3a TPEXBAJIEHTHOTO U XJIOPUIOM aMMOHUS HEBO3MOXKHO. OJIHAKO,
OJIMH M3 CIOCOOOB TOJIYYCHHS a30Ta B JIAOOPATOPHBIX YCIOBUSAX IMPOTEKAET IO
pEaKInu:

6FeCl; + 2NH4Cl = 6FeCl, + 8HCI + N,.

1. Haynuiio npotuBopeumne. Kak ero o0bsiCHUTH?
2. YcnoBust mpoTEeKaHUs peakiuu ooMeHa?

3. Kakue BelecTBa Ha3bIBAKOTCS COJISIMU?

4. Knaccudukanus comnei.

Keiic Ne 9.

Brl 3HaeTe, yTo HepacTBopuMble coyiv, HanmpuMep Takue kak (CaCOs) He
JOJKHBI  B3aMMOJICHCTBOBAaTh C JApyruMu cossimu. OJHAKo, HENaBHO, NpHU
nposenenun skcnepumenta B cucreme FeCls + CaCO; mbl Habmoganu OypHOe
BBIJICTICHHE Ta3a U BhIMIaJieHne Oyporo ocaaka. J{s BBISICHEHHS, KAKOW TO ra3, MbI
B PEAKLUHUOHHYIO TPOOUPKY BHECIH TOPAILYIO JIYYUHY, U OHA moracia. Mbl Takxke
MIPOBEJIN aHAJIN3 OCAJKa W BBISICHSUIH, YTO OyphIe YaCTHUIIBI OCa/IKa HEPACTBOPUMBI B
BOJIE U IL[E€JI0YaX, HO PACTBOPUMBI B KHCIIOTAX.



1.Yto npouzouwuno npu B3aumoaecteuu FeCl; ¢ CaCO3?
2. Kakum 006pa3oM u kakoit ra3 oopazoBaics?
3.Yto u3 cebs mpeacTaBisieT Oyphlit ocamok?

Keiic Ne 10.
B 3ameuarensnoii knure I1. Pynenko u E. Taybe «Ot Bogopoaa Ao ...»
CTaThsl O XJIOPE Ha3bIBaeTCA «YOHMiiIa, CIIPSATABIIUNCS B COJIOHKEY.
[Touemy >xe yOuiima?
[Touemy B conoHke?
Kak 310 00bICHUTDH?
HazoBute gusnyeckue cBOKWCTBA 3TOTO Tasa.

Keiic Ne 11

B wucropum wu3BecTeH creAyromMii MHTEpecHbId (akT: Brlnarommiics
ectecTBoUcHbITaTenb ApeBHOCTH [lnmmumii Crapmmid moru® B 70 1. H.3. 1pH
W3BEPKEHNN BYyJKaHAa. Ero miueMsHHUK B IIMCbME MCTOPUKY TamuTy nmcan:
«...Bapyr pasmanmce packarel rpoMa, U OT TOPHOTO IJIAMEHM IOKA4YaJWCh BHU3
yepHble cepHble napbl. Bee pazoexanuce. [Inmnnwii ... ynan u 3a10xcs».
1. Ilouemy?
2. Kakue coenuHeHUs1 BXOJAT B COCTAB BYJIKAHUYECKUX T'a30B?
3. KaxkuMmu cBoiicTBaMu OHH 00J1agar0T?

Keiic Nel2

B ucropun u3Becten cnenyromuii untepecHsiit gpakt: [apuna Kneonarpa no
COBETY IPUIBOPHOIO MEIMKA PACTBOPUIIA B YKCYCHOM KHUCIIOTE CaMyI0 KPYIIHYIO U3
W3BECTHBIX IOBEIMPAM JKEMUYKHHY, a 3aTEM IIPUHUMAJa MOJyYEHHBI PacTBOpP B
TE€YEHHE HEKOTOPOTI'O0 BPEMEHM.
1.Kakyro peakuuto ocymectsuia Kieomnarpa?
2. Kakoe coennHeHne oHa mpuHUMana?
3.Kakyto popmyiry umeer xemuyr?
4. K KakuM TOpHBIM ITOPOJIaM OTHOCUTCS JKEMYYT?

6. CnMCOK MCTOYHHUKOB

OCHOBHBIEC HCTOYHHUKH:
1. Taopuensa O.C. Xumus. 10 knacc. YrmyOaeHHbii ypoeHs: yueonuk / O. C.
["a6puensn, . I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenne, 2022. — 399
2. Xwumus. 11 xnacc. Yrinyonennsiit yposens: yueOnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. Cnankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432

JlonoJIHUTEIbHbIE HCTOYHUKH:
http://lib.bsaa.edu.ru — b bearopoackoro I'AY

http://znanium.com — IBC «3HaHHmYM»
http://e.lanbook.com — IBC «JIaHb)»



http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/

http://ebs.rgazu.ru — IBC «AgriLib»



http://ebs.rgazu.ru/

