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PaGouas mporpamma obmieoOpasoBatenbHoil  y4eOHOH NMCLMILUIHHBI paspaboTaHa Ha OCHOB
deepanbHOrO rocyaapeTeerioro ofpasoparensoro cranaapra (aanee — ®I'OC) COO B npenena
obpazosarenshoil nporpaMmel CI1O no cnenuanbHOCTH CPe/IHEro npofeccHonansHoro obpasosann
(nanee - CI10) 54.02.01 [Iuzaiiw (no oTpacisM), Hanpasie€HHE MOATOTOBKH — 54.00.0

H3o0pazuTenbHoe W NPHKIATHBIE BH/IbI HCKYCCTB

Opranmianus — paipaboTan:

CIIK ®I'EOY BO «Cepepo-Kapkaickas rocyiapcTBeHHas aKkaieMHs»

Paspadborunk:

Ivrykosa Perna Mypatosna — npenonasarent CITK ®I'6OY BO «CesKasl'A»
OnoGpera ma 3acejaHMit LHKIOBOHR KoMHCCHH  «MH(OpMalUHOHHBIE W ECTECTBEHHOHAYYHBI

AHCHHILTHHBIR

ot «06» derpans 2023r. nporokon Ne 6

Pyrosoautens obpasopaTenbHON nporpaMMEl M.B. Kapianoea

Perxomennosana METOIHYECKHM COBETOM KOS/

ot «08» despana 2023r. mporoxon Ne 3



Conep:xanue

OOm1as xapakTepucTika padoueil mporpamMmbl y4eOHON JTUCIUIITMHbI
CtpykTypa u coaepxanue y4eOHOU JUCIUTUTNHBI

YcnoBus peanuzaiui nporpaMmbl 0011e00pazoBaTeIbHON TUCIUTLTAHBI

KoHTpoib 1 o11eHKa pe3ynbTaTOB OCBOEHHUS 00111€00pa30BaTEIbHON TUCIUILITUHBI

cTp.

23

24



1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUIIIUHBI «XUMUS»

1.1 MecTO0 IMCUUIJIMHBI B CTPYKTYpPe OCHOBHOM NMPo(ecCHOHATBLHOI 00pa30oBaTe/IbHOM
NpOrpamMMmblI

Ob6mieoOpa3oBaTenbHas AUCIUIUIMHA «XHUMHs» H3y4daeTcs Ha 0a30BOM YpOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IUIaHa OCHOBHOHM IpogeccHOHaTbHONW 00pa30BaTeNbHON
nporpamMmsl crieranbHocTh: 54.02.01 Jlu3aiin (o oTpaciisam)

1.2. Hean u 3axa4u JUCHUILIHHBI — TPe0OOBAHMSA K pPe3y/1bTaTaM 0CBOCHHS
AUCHUILINHBI:

1.2.1. lleau n 3a1a4n JTUCUMILIHHBI

dopmMupoBaHHE€ Yy  CTYIEHTOB  IMPEACTABICHUS O  XUMHUYECKOM  COCTaBJISIOLICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpa KAaK OCHOBBI TIPUHSATUS PEIICHUH B IKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO MIOBEJICHUS B IIPUPOTHOM Cpeie.

3agauu AUCHMUILIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XMMUYECKUX IPOLECCOB U
SBJICHUM B OKpPY’)KaoIlEH cpelne, LEIOCTHOM Hay4YHOM KapTHHBI MHpa, B3aWMOCBS3H H
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBISTH (OPMYIbI HEOPTraHMYECKUX U  OPraHUYECKUX BEIICCTB,
YpaBHEHHUS XUMUYECKUX pEeaKLUi, 00BIACHATh UX CMBICI, HHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKHUX
9KCIIEPUMEHTOB, chopmMHpOBaTh HaBBIKU MIPOBEACHUS MPOCTEUIINX XUMHYECKHUX
JKCIIEPUMEHTAJIbHBIX UCCIIEIOBaHU ¢ COOII0IeHIEeM IPaBIJl 0€301aCHOI0 OOpaIEHHs C BEILIECTBAMU
1 1ab0paTOPHBIM 000PYOBAHUEM;

3) pa3BUTh YMEHHUS HCHOJb30BaTh HMHPOPMAIMIO XHMUYECKOTO XapakTepa M3 pPa3IUYHBIX
HWCTOYHHUKOB;

4) chopmupoBaTh YMEHUS IPOTHO3UPOBATH MOCIEACTBUS CBOEH ACSITEIbHOCTH U XUMUYECKUX
MPUPOHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IPOIIECCOB;

5) chopmupoBaTh MOHUMAHHUE 3HAYUMOCTH JOCTH)KCHUM XMUMHYECKOW HAYKH M TEXHOJIOTHUH
JUISL Pa3BUTHUS COLUATIBHON M MIPOM3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHUSI 001Ie00pa30BaTEILHOM yueOHoi
aacuIINHLI B cooTBeTcTBHHE ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco6oe 3nauenue auctuiuHa umeeT npu popmupoBanuu OK u I[TK



Koa n HaumMeHoBue

[lnanupyemble pe3yibTAThl 0CBOCHHUS TUCIUIIHHBI

¢bopmupysbIx Oo0mmue JMCHUIIMHAPHbIE

KOMIIeTeH i
OK 01. B yacTu Tpya10BOr0 BOCIMTAHMSA: -BJIAJIETh CUCTEMON XMMUYECKUX 3HAHUI, KOTOpas
Bribupats - TOTOBHOCTD K TPY/y, OCO3HaHHUE [IEHHOCTH MacTEPCTBA, BKJIFOYAET: OCHOBOIIOJIATAIOIINE MOHATHUS (XUMUYECKUN

CIOCOOBI peleHUs
3a/1a4
npodeccuoHanbHOM
JeSTeTbHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

TPYIOTIO0HE;

- TOTOBHOCTH K aKTHBHOM eI TEILHOCTH
TEXHOJOTMYECKOM W COLMAIBHOM HAIPaBICHHOCTH,
CIIOCOOHOCTE WHHIUUPOBATD, MJIAHUPOBATH i

CaMOCTOATCIIbHO BBIMIOJIHATH TAKYI0 ACATCIbHOCTD,
- UHTEepeC K pa3nuyHbiM cdepaM MnpodecCHOHATHHON
JICATEILHOCTH,
OBnasieHWe YHUBEPCAIBHBIMU Y4YeOHBIMU
IIO3HABATCIIbHBIMU )ICﬁCTBI/ISIMHI
a) 0a30Bble JIOTHYECKHUE eI CTBUS:
- CaMOCTOSITENIbHO (OPMYJTTUPOBATh U AKTyaJIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTb CymeCTBGHHBIﬁ IIpHU3HAK 1501041
OCHOBaHUSl i1  CpaBHEHHs, KilaccupUKaluu U
0000IICHHS;
- OmpedensaTh eIl  JIeATEIIbHOCTH, 3a/1aBaTh
napaMeTphl U KPUTCPHUU UX JOCTHUIKCHUSA
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUUS B
pacCMaTpUBACMBIX SABJICHUAX,
- BHOCHTb KOPPEKTUBBI B ICSITEILHOCTD, OLICHUBATH
COOTBETCTBUC PC3YJIbTATOB LEIAM, OLICHUBATh PUCKU
MOCJICJICTBHI JICATEIbHOCTH;
- pa3sBUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUN
JKU3HEHHBIX TIpoOiieM
0) 0a30BbIe HCCIeA0BaTEIbCKUE € CTBUS:
- BJIaJICTh HaBBIKAMH YUE€OHO-UCCIIEIOBATENHCKON 1
MIPOEKTHOM JIeATETbHOCTH, HABBIKAMU Pa3pelIeHUs
mpo0Jem;
- BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U

3JIEMEHT, aTOM, IEKTPOHHas 000JI0uKa aToMa, s-, p-, d-
AIIEKTPOHHBIE OPOUTAII ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIICHb
OKHCJICHUS, XUMHUUYECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YIJIEPOAHBIN CKeeT, (yHKINOHANbHAs
IpyIIa, pajauKai, U30Mepus, U30Mepbl, TOMOJIOTHYECKUI
psia, TOMOJIOTH, YTJIEBOJOPOBI, KUCIOPOA- U
a30TcoepXkKallue COeTMHEHNS], ONOJIOTMYECKU aKTUBHBIE
BellecTBa (yIiIeBOAbI, XKUPBI, OEIKH), MOHOMED, ITOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC COCTMHEHMS,
KPUCTAJIJIMYECKAs] PEIIETKA, TUIIBI XUMHUYECKUX
peakuuii(OKUCIUTEIbHO- BOCCTAHOBUTENIbHBIE, IK30-1
HHJIOTEPMHUYECKHE, PEaKLIMU HIOHHOTO 0OMEHa), pacTBOp,
AJIEKTPOJIUTBL,HEAJIEKTPOJIUTBIL, EKTPOIUTHYECKAS
JUCCOLMALMS, OKHCIINTENb,BOCCTAHOBUTEID, CKOPOCTh
XUMHUYECKOHN peakllii, XUMUYECKOE pPaBHOBECHE),
TEOpPUU W 3aKOHBI aKTYaJIM3UPOBATh 3a7ady, BbIIBUTATh
TUIIOTE3Y €€ pelICHUs], HaXOAUTh apryMEHTBI JUIs
JIOKa3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh
rapamMeTpsl U KpUTEPUH PELLCHNS;

- aHAJIM3MPOBATh IOJIYYCHHBIE B XO/I€ PEILICHUS 3ajaun
pe3yabTaThl, KpUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBMSIX;

- YMETb IEPEHOCUTD 3HAHUS B ITI03HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATENbHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX
obnacTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEJIAraTb OPUTMHAIBHBIC
HOJXO/IbI ¥ PEUICHHUs; CIOCOOHOCTh UX UCIIOJIb30BaHUS B
MIO3HABATEJILHON U COLIMAJIbHOM MpPaKTUKE (TEOpHs




XUMHUYECKOTO CTPOCHHUS OPraHMYeCKUX BemecTB A.M.
BytnepoBa, Teopus 3NEKTPOTUTUYECKON JUCCOLMALINH,
nepuoguyeckuit 3akoH .M. Menneneea, 3akoH
COXpaHEHHUs MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
S3BIK XUMUH, (PAKTOJIOTUYECKHE CBEIEHUS O CBOICTBAX,
COCTaBe, MOJYYCHUH 1 0€30MaCHOM HCII0Ih30BaHUN
BAKHEUILNX HEOPTaHUYECKUX U OPTAaHMYECKUX BEIIECTB B
OBITY M MPAKTHYECKOM JIEATETbHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTE€pPHbIEC MPU3HAKU U U
B3aMMOCBSI3b U3YUCHHBIX MMOHATHI, IPUMEHSTh
COOTBETCTBYIOIINE MOHATHS MPU ONUCAHUU CTPOCHHUS U
CBOICTB B3aWMOCBSI3b U3YUYCHHBIX [TOHATHI, IPUMEHATH
COOTBETCTBYIOIINE MOHATHS PU ONUCAHUU CTPOCHHUS U
CBOIMCTB HEOPTaHUYECKUX U OPraHUYECKUX BEILIECTB U UX
MIPEBPAILECHHI; BBISBISATH B3AaUMOCBS3b XUMUYECKHUX
3HAHUU C MOHATUSAMH U NPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS XUMHUUYECKUX
COEIMHEHUI MEXIYHAPOIHOTO COK03a TEOPETUUECKON 1
MPUKJIAJHON XUMUU U TPUBHAIbHBIE HA3BAHUS
BaXHEHMININX BEIIeCTB (3TUJICH, alleTUIICH, TTUIEPHH,
denon, popmMaibIerul, YKCyCcHasi KUCIO0Ta, TIIUIIHH,
YTrapHbI T'a3, YIJIEKUCIbIA a3, aMMHUAK, rallieHas U3BECTb,
HeramieHass W3BeCTh, NUTHEBAas coOJia H

JIPYTHX), COCTABIATH (DOPMYJIBI HEOPTAaHUYECKUX U
OPraHNMYECKHUX BEIIECTB, YPABHEHUS] XUMUYECKUX PEAKIUH,
OOBSCHATh HMX CMBICI; TOATBEPKIATh XapaKTEPHbIE
XMMHYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMU
DKCIEPUMEHTAMU M 3aIlUCSIMU YPAaBHEHUM XUMHUYECKUX
peaKiuii;

-yMETh YCTAHABIWBATh MPUHAIIEKHOCTh H3YYEHHBIX
HEOPTaHUYECKUX u OPraHUYeCKHUX BEIISCTB K
ONpEeAETeHHbIM KJlaccaM M TpylIiaM COEIUHEHUH,
XapaKTepU30BaTh HX COCTaB M BaXXHEWILIHWE CBOMCTBA;
ONpEeNIeNsATh BUIbI XWMHUYECKHX CBs3eH (KOBaJCHTHas,




MeTaJTMYeCcKast,BOJOPOIHAS ), THITBI
KJIacCU(UIIUPOBAThH

MOHHas,
KPUCTAJIIMYECKUX PELIETOK BEIIECTB;
XUMUYECKHE PEeaKLuHy;

- chopMHpOBaTH NMPEACTABIEHUS: O XUMUUECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHpa,
pOJIM XUMHUH B IO3HAHUHU SIBIIEHUN TPUPOJIBL, B
(OpMHPOBAHUY MBIIIICHUS U KYJIbTYpPbl JUYHOCTH, €€
(GYyHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM JIst
peLIeHHs MPAKTUYECKHX 3a/1a4 U SKOJIOTMUECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 37J0POBBIO U
HOpUPOAHOIL cpere;
-yMETb IPOBOJUTH PACUETHI 10 XUMHUYECKUM (popMyiam u
YPaBHEHHSIM XMMHUYECKHUX peakiuil ¢ UCIO0Ib30BaHUEM
(bu3NYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaibHbIE
YCJIOBHSI) Ta30B, KOJIMUYECTBA BEILECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHATUS PELLICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeIcTBa  TIOHCKA,
aHayu3a u
UHTEPIIPETALNN
nHbopmanuu u
UH(POPMALIMOHHBIE
TEXHOJIOTHH TUTSt
BBITIOJIHEHHUST  3a/1ad
npodeccuoHanbHOM
JIeSITeTbHOCTH

B o06s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha
JMaJIoTe KyJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO
MeCTa B MOJUKYJIBTYPHOM MHpPE; COBEPIICHCTBOBAHHE
A3BIKOBOM M UWTATEJIbCKOW KyJIbTYpbl KaK CpeicTBa
B3aMMOJICHCTBHUSL MEXIy JIIOJbMU U TO3HAHUS MHUDA,;
OCO3HaHHE LIEHHOCTH Hay4YHOH J€SITEIbHOCTU TOTOBHOCTD
OCYIIECTBIISATh  MPOCKTHYIO U  HCCIIEI0BATEIbCKYIO
JeSTeNIbHOCTh UHUBUYaJIbHO U B TpyMIIE
Osiaenne YHHBepPCAJbHBIMU
NMO3HABATE/ILHBIMHU AeliCTBUSIMM:

B) pabora ¢ ungopmanmueii:

Y4eOHBIMHU

- BJaJACTb HAaBBbIKAMH IIOJYUYCHUSA I/IH(l)OpMaHI/II/I nus3

- uH(OpPMAIMK PA3INYHBIX BUIOB U (HOPM IpeACTaBICHUS

- CO3/1aBaTh TEKCThl B PA3MUYHBIX (opMaTax C Y4EeTOM
Ha3zHaueHUs HH(OPMAIINH U TIEJICBON ayUTOPUH, BEIOUpAs
ONTUMAJIbHYIO (hOpMY MPEICTABICHUS U BU3YaATU3aALNH;

- OIICHMBAThH JJOCTOBEPHOCTb, JIETUTUMHOCTH MH(OpMAIIHH,
€e COOTBETCTBME IIPAaBOBBIM U MOPaAIbHO-3THYECKHM
HOpMaM

- UCIOJb30BATh CPEACTBA MH(POPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H

OpraHU3aIMOHHBIX 33]1a4 C COOJII0AeHUEM TpeOOBaHUI
DPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, THTHUCHBI,
pecypcocOepexeHus, MPaBOBbIX M ATUYECKHX HOPM,
HOpM UH(POPMAIITMOHHON

0€30I1aCHOCTH;




HCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYHCCTBIATL IMOMCK, aHAJIW3, CHUCTCMATH3aluIi0 U
HUHTCPIIPETANTIO

BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI UH(OPMALIUH,
WHPOPMALIMOHHOW  0€30MacHOCTH  JIMYHOCTU-  yMETh
IUIAHUPOBATh U BBINOJHATh XMMUYECKMHA HKCIEPUMEHT
(IpeBpaIIeHus] OPraHWYECKUX BEIIECTB TPU HArpeBaHHUH,
NOJy4YeHHe ITHIICHA U U3yYeHHE €r0 CBOICTB, KaueCTBEHHbIE
peakuuMu Ha ajbAETHAbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JieHaTypanys OeJIKOB IpPU HarpeBaHWH, LIBETHbIE PEAKIIMU
O€JIKOB; MPOBOJUTH PEAKIIUM MOHHOTO OOMEHA, ONPENEsTh
Cpely BOJHBIX pacTBOPOB, KayeCTBEHHBIE pPEAaKLIHUU Ha
cynbdar-, KapOOHAaT- ¥ XJIOPHI-aHHOHBI, Ha KaTHOH
aMMOHUS; pellaTh 3KCIEPUMEHTAIbHbIE 337aYd 110 TeMaM
"Metannsl" u "Hemeranssl") B COOTBETCTBUM C MpaBUIaMU
TEXHUKU O€30IacCHOCTH NpU OOpAIleHUH C BEIIeCTBAaMH U
1a60paTOPHBIM 000PYIOBAHUEM; IPEJICTABISATH PE3YIHTATHI
XMMUYECKOT0 3KCIIepHUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX Peakuuii U (OPMYIHPOBATH BHIBOABI Ha
OCHOBE 3THX PE€3yJIbTaTOB;

- yMeTh AaHaJIM3MPOBATH XHWMHUYECKYI0 HH(OpMAIHIO,

NOJy4YaeMyl0 U3 pa3HbIX UCTOUYHUKOB (CPEICTB MAacCOBOIi

uHpOpManuu, ceTb IHTEpHET 1 ApyTHe);

- BJIAJCTh OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHHS

BEIIECTB M XUMMUYECKUX SBJICHUH (HaOJOJEeHUE,

U3MEpPEHUE, OKCIEPUMEHT, MOJIEIMPOBAHUE); YMEThH

IPOBOJIUTh pPACYEThl IO XMMHUYECKMM (GopMmyiIaM U

YPaBHEHUSM XMMUYECKHX PEaKUUH C HCIOJIb30BaHHEM

(GU3MYeCKUX BEJIUYMH, XapaKTEPHU3YIOLIMX BEIIECTBA C

KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa HOpPMaJIbHbIE

yCIIOBMsI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh

CHCTEMHBIC XMMUYECKHE 3HAHUS [T IPUHATUS PEILICHHIA B

KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX  C

BEIIECTBAMH U MX IPUMEHEHHUEM

OK

OddexkTruBHO
B3aUMO/ICHCTBOBA Th

u

paboTaTth

04.

B

= TOTOBHOCTHL K CaMOpaSBI/ITI/IIO, CaMOCTOSTCIIBHOCTU U
CaMOOTIPE/ICIICHUIO;

OgnazieHre HaBBIKAMU Y4eOHO- HCCIIEIOBATENBCKOM,
MPOEKTHOM M COLIMATIbHOM AEATEIbHOCTH;

- YMETb [JIAHUPOBATH U BBINOIHATH XUMUYECKUI
AKCTIEPUMEHT (IIPEBPAIlCHHS] OPTaHUYECKUX BEIIECTB MpU
HarpeBaHuM, MOJYyYEHHUE STUJICHA U U3YUYEHHE €0 CBOICTB,
KaueCTBEHHbBIEC PEAKIIUH HA aJIbJACTH/IbI, KpaXMall,




OBJ’[aJIEHI/Ie YHuBepCadbHBIMA KOMMYHUKATUBHBIMHU

YKCYCHYIO KHCJIOTY; JIeHaTypalus OeKoB Npu

KOJUIEKTUBE
KOMAHIC AelCTBUAIMM: HarpeBaHWH, IBETHBIC PEaKIIUH OCIIKOB; TIPOBOJIUTH
0) COBMeCTHasl 1eSITeJIbHOCTh: peaKkuu HOHHOTO 0OMEHa, OTPEeAesATh CPey BOAHBIX
- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM pacTBOpOB, KAUECTBEHHBIEC PEAKIINU HA CyIb(art-,
Y UHIMBHUyallbHOUN paboTHI; KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS;
- IPUHHUMATh LEJIM COBMECTHOM IE€ATEIbHOCTH, -pemaTh SKCIEepUMEHTaIbHbIE 33JJa4l 110 TEMaM
OpraHU30BbIBATh U KOOPAMHUPOBATH JEUCTBHUS MO €€ "Meramnbl" u "Hemeramisl" B COOTBETCTBUM C MPAaBUIIAMU
JIOCTUKEHHIO: COCTABJIATh IJIaH IeHCTBUH, TEXHUKH 0€30IaCHOCTH TPU OOPAIICHUH C BEIIECTBAMH U
pacnpenensaTh pojid ¢ y4eTOM MHEHUN YYaCTHUKOB 71abopaToOpHBIM  00OpYAOBaHUEM; TMPEACTABIATH
00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI; pe3yIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hOpME 3aITUCH
KOOPJIMHHUPOBATh U BBIMOJHATH PabOTy B YCIOBHSIX ypaBHCHHUH COOTBCTCTBYIOIIINX peaxiun u
PEAIbHOr0,  BHPTY&IBHOTO M KOMOHHHPOBAHHOTO (GopMyIIMpOBATh BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB
B3aMMOJEICTBUS;
- OCYILIECTBIISITh IO3UTUBHOE CTPATErHYECKOE MOBEICHHE
B PA3JIMYHBIX CUTYalLUsIX, IPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OgBnageHne yHMBePCAJbHBIMHU PeryisiTHBHBIMH
NeHCTBUSIMU:
r) IpUHATHE Ce0sl U APYTUX JIOJei:
- MPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX JIOJEH TPU
aHaJIU3€e PE3yJIbTATOB IEATEIBHOCTH;
- IPU3HABaTh CBOE MPABO U NPABO IPYTHUX JIOACH Ha
OIIMOKU,
pa3BUBaTh CHOCOOHOCTh MOHMMAaTh MHP C [O3ULUU
JIPYroro 4ejoBeKa
OK 07. B o6s1acTH 3K0/10rM4€CKOr0 BOCIIUTAHUS: .
. . - c¢(hopMUpPOBATh MPEICTABICHUSA: O XUMUYECKON
ConeiicTBOBaThH - C(l)OpMI/IpOBaHHOCTI) 9KOJIOTUYCCKOU KYJIbTYPHI, o o
COCTAaBJISIIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPa, POIIU
COXPAaHECHUIO NOHUMAaHHUE BIMSHUS COLUAIIBHO-3KOHOMUYECKHUX N
. . . XMMHH B TTO3HAHUU SIBJICHUN IPUPOJIBI, B POPMHUPOBAHUHI
OKpYXKarolien IMPONIECCCOB HA COCTOSAHUE NIPUPOAHON U COLMUAJIBHOU o
MBIIUIEHUS U KYJIbTYpPbI JINYHOCTH, €€ (PYyHKINOHAIBHOM
cpebl Cpelibl, 0CO3HAaHUE III00ATBHOTO XapaKTepa .
’ ) IPaMOTHOCTH, HEOOXOAUMOM ISl PEeLICHUs TPAKTUYECKUX
6 9KOJIOTUYECKHUX MPOOIIeM;
PpeCypCoCHEPEK o o 3a]a4 U HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILLIEHUS K
- IUIAaHMPOBAHHUE U OCYLIECTBIICHUE IEUCTBUI B 9
€HUI0, IPUMEHSATh . . CBOEMY 3J10pPOBBIO U IIPUPOJHOM CPELE;
SHAHMSL O6 OKpPY’KaIoIlleH cpeie Ha OCHOBE 3HaHUS Leei
CTOWYMBOIO pa3BUTHUS YEJIOBEUECTBA; -
H3MEHCHUH y p ; yMETb CO0JII0/1aTh IPaBUiIa 3KOJIOTUUYECKH

AKTUBHOE HEMPUATHE JECUCTBUM, IPUHOCAIINX BPE]l

11€JIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYJIOBOH




KJIMMaTa,
TPUHIAITBL
OepexIINBOro
POM3BO/JICTBA,
a3 dexTuBHO
JICCTBOBATH B
Ype3BbIUalHBIX
CUTYaIUAX

OKpY Karolleu cpene;

- yMEHHE POTHO3HPOBATH HEOIATONIPHUSTHBIC
9KOJIOTMYECKHE MTOCIEACTBYSI IPEATIPUHUMAEMBIX
JEHCTBHM, IPEAOTBPALLATh UX;

- pacIIMpEHHE ONBITA ACATEIbHOCTU IKOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

-OBJIaJICHHE HaBBbIKAMU Y4eOHO- HCCIIEJ0BATENBCKOM,
IIPOEKTHOU U COLMATIbHOM EATEIBHOCTH;

JIEATEITbHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3J0POBbsS U
OKPYKaroIIe TPUPOIHON CPEIbl; YUUTHIBATH OMTACHOCTh
BO3JICUCTBUS Ha )KMBBIE OPTaHU3MBbI OIPEACIICHHBIX
BEILIECTB, TOHUMAasi CMBICJ TTOKA3aTeNs MPEIEeIbHON
JIOIyCTUMOM KOHLIEHTpaluu

IIK 2.4. JoBomuTh
OTIBITHBIE 00OPa3IIbI
MIPOMBIIILIEHHOU
MPOIYKIIUHU O
COOTBETCTBHSA
TEXHUYECKOU

AOKYMCHTAIlUH;

- BJIaJICHHE HABBIKAMU JIOBEJICHHS OITBITHBIX 00pa3oB
IIPOMBIIUICHHON NMPOAYKIMH 10 COOTBETCTBUS TEXHUUYECKOMN
JIOKYMEHTAIHH

- YMEHHUE BBIOUPATh U IPUMEHATH MAaTEPHAIIbI C YUETOM UX
(hopMooOpasyromux 1 (HYHKIIHOHATBHBIX CBOWCTB

- 3HaHWE COBPEMEHHOTO IIPOU3BOJICTBEHHOTO 000PY/I0OBAHMUS,
MPUMEHSIEMOTO JIIsl U3TOTOBIICHHUS M3/ICIHUN B TU3AMHUHTY CTPUN

-yMETh MPOBOJIUTH PACUYETHI IO XUMHUIECKAM (HOpMYJIaM 1
YPaBHEHUSIM XUMHUYECKUX PEAKLUN C UCIOJIb30BAHUEM
(bu3nYeCKUX BETMYHH, XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaTbHBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILECTBA; HMCIIOIb30BAThH
CHUCTEMHbIE XUMUYECKUE 3HAHUSA JIJIS1 IPUHSITHUS PEIIEHUN B

KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEILECTBAMU U UX TPUMEHEHUEM;

- YMETh IJIAHUPOBATH U BBIOJIHATH XUMHUYECKUN
AKCIIEPUMEHT;

-peuIaTh 3KCIEPUMEHTAIbHbBIC 3a0a41

- YMeTh paboTaTh C XUMHUUIECKOHN NOCy 0l U IpuOOopaMu




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHON

JUCHUITIMHBI «XUMMUSA»
Bup yueOHoii padoThl O0bem B
yacax

O0bem o0pa3oBaTe1bHOM NPOrpaMMbl JUCHHUIINHBI 82
Koncyabranun
NuuBuayajibHbIi NPOEKT
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/IeiiCTBMH € NpenoaaBaTejieM 76
BT. 4.
TEOpETUIECKOe 00yUeHHe 46
MPAKTUYCCKUEC 3aHATUA
1abopaTOpPHbIE 3aHATHS 30
IIpodeccuonanbHO-OpHEHTHPOBAHHOE COJEPKAHME

4
(coneprkaHue NPUKJIATHOTO MOTYJIS)

2

I[Ipomexyrounas arrectaums (q1uddepeHIMPOBaHHbBIN 3a4eT)




2.2 TemaTn4yecKuii IUVIaH U cO/lepPKaHUe Y1eOHOM U CHUIIIHHBI

dDopmupye
HaunmenoBanue Coaepxxanne yueOHOro MaTepHuasa (0OCHOBHOe M PO ecCHOHATBHO- O0bem MBbIe
pa3iejioB U TeM OPUEHTHPOBAHHOE), JJA00PATOPHbIE M NPAKTUYECKHE 3AHATHS, NIPUKJIATHOH MOYIb Yacos KOMIIeTeH
M
1 2 3 4
OcHOBHOe coJep:xaHue 82
Paznen 1. OcHOBBI CTPOEHUS BelllecTBa 8
OcHoOBHOe cofiep:kaHHe 4
Tema 1.1.
CTpoeHne aTOMOB Teopernueckoe odyuenmne 4
XHMHYECKHX - =
J1eMEHTOB H CoBpeMeHHast MOZENb CTpoeHUs aToMa. CUMBOJIMUYECKUHN SA3bIK XUMUH. XUMUYECKUN DJIEMEHT. DJIEKTPOHHAS
npapona KoH(uTypanus atoma. Kiraccudukaryss XMMIIeCKUX SIEMEHTOB (S-, p-, d-311eMeHThI). BaleHTHBIE 3JIeKTPOHBI. 4
XHMHYECKOi CBSI3H BaneHTtHOCTH. DJeKTpOHHAS MPUPOJIa XUMUUECKOH CBSI3U. DIIEKTPOOTPUIIATETFHOCT. BUIBI XUMHUECKOM CBA3H
(kKoBaneHTHAsl, HOHHAS, METAJUINYECKasi, BOAOPOIHAS) H CIIOCOOBI ee 00pa30BaHus OK 01
JlabopaTopHble 3aHATHA 2
Pemenne 3agannii Ha HCIIOJIB30BaHUE XMMHUUECKOM CUMBOJIMKY U Ha3BaHUH COEIUHEHNH IO HOMEHKIIAType
MEXIyHAPOIHOTO COI03a TEOPETUUECKON U NMPUKJIaJHON XUMUN Y TPUBUAIBHBIX Ha3BaHUN JJIS1 COCTaBIICHUS
XHUMHUYECKUX (POPMYII ABYXaTOMHBIX COSAMHEHH (OKCHIIOB, CYIb(UI0B, THIPHIOB H T.I1.) H APYTHX 2
HEOPraHWYECKUX COSAMHEHNH OTAEIbHBIX KJIACCOB.
IIpakTrueckue 3a1aHus HAa YCTAHOBJIEHUE CBSI3U MEXKY CTPOCHHEM aTOMOB XUMUYECKHX
SJICMCHTOB U IEPUOANYCCKUM N3MCHCHUEM CBOMCTB XUMHUYECKHUX DJIEMEHTOB U MX COGJII/IHCHI/Iﬁ B COOTBETCTBUHU C
nojoxenueM Ilepuoanieckoi CUCTEMBL.
Tema 1.2. OcHOBHOe cofiep:kaHue 2 OK 01
Hepuopmyecknii JlabGopaTtopusie 3ansaTus Ilepuogumdeckas cucrema xumudeckux 3eMeHToB J[ .. MenneneeBa. Ousndeckuii 2 OK 02

3aKOH M TadJauua
JA.A. MenpaesieeBa

CMBICIT
[Tepuonuueckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKHUX AJIEMEHTOB,
00pazyeMbIX MU TTPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUH C TIOJIOKEHHEM XUMHUIECKOTO dJIEMEHTA B

IIepunonnyeckoit cucreme. MupoBo33peHueckoe 1 HaydHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa.

HpOI‘HOBI:I I[I/I MGH,I[CJ'ICCBa. OTKpBITI/IC HOBBIX XUMHUYECKHUX 3JIEMECHTOB. PemieHue IMPAKTUKO-OPHUCHTUPOBAHHBIX
TEOPETUYCCKUX Sa,Z[aHI/Iﬁ Ha XapaKTCpU3aluio XUMUYCCKUX 3JIEMCHTOB «MeTannudeckre / HeMeTallIMIeCKue
CBOfICTBa, QJICKTPOOTPHULIATCIIBHOCTE XUMUYCCKUX BJIEMECHTOB B COOTBETCTBUU C UX JJICKTPOHHBIM CTPOCHUEM U
IIOJIOKCHHEM B Hepnozmqecxof/i CHUCTEMEC XUMHNYCCKUX 3JICMCHTOB ,HI/I MeHI[eJ'ICCBa»




Pazpnen 2. Xumuyeckne peakuuu 12
OcHOBHOE cojiepiKaHue
Tema 2.1. Tuner Teopernueckoe oOydeHue 4
XUMHUYECKUX
peaknmii Krnaccudukanus v THITBI XAMUYECKUX PEAKIUI ¢ y4aCTHEM HEOPTaHUYECKHUX BEILECTB.
CocraBnieHre ypaBHEHUI peakIiii CoeTnHEHSI, Pa3IOKEeHNUs, 3aMellleHNs], 0OMeHa, B T.4. peaKIni TOpeHus,
OKHCJICHUS- BOCCTAHOBJICHHISI.
YpaBHeHUsT OKUCICHUI-BOCCTaHOBICHHS. CTeneHb OKUCIeHNsA. OKUCIUTENb U BOCCTAHOBUTEb. 4
CocraBneHue 1 ypaBHUBaHHE OKUCIUTEIbEHO-BOCCTAHOBUTENLHBIX PEAKIIUii METOIOM 3JIEKTPOHHOTO OajaHca. OK 01
OKunCIATETPHO-BOCCTAHOBUTENBHBIE PEAKIINH B IPUPO/IE, TPON3BOACTBEHHBIX MPOIIECCaX U )KU3HEEATEIIbHOCTH
OpraHU3MOB
JlaGopaTopHble 3aHATHS 2
KonudectBernsie oTHOMICHUS B XUMHUHA. OCHOBHBIE KOJTMICCTBEHHBIC 3aKOHBI B XHMHUH U PACUETHI TI0 YPABHEHHSIM
XUMUYECKUX peakiuii. Mol KaK eIMHUIIA KOJTUYECTBa BemecTBa. MosgpHas Macca. 3aKOHBI COXPaHEHUS MaCcChl
1 3HepTuu. 3aKkoH ABorajipo. MospHbIi 00beM ra30B. OTHOCUTENbHAS IIOTHOCTH T'a30B. PacdeTs mo 2
YpaBHEHUSM
XMMHYECKUX PEAKIIMIA C UCIIOJIb30BAHUEM MAcChl, 00beMa (HOpMaJIbHBIC YCIIOBHS) T'a30B, KOJUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coepKAHUE 4
JJIeKTPOIUTHYE Teopernueckoe 00yueHue 2
CKas Teopust 37EKTPOIMTHICCKOM auccotuaiu. oHbl. DIeKTPOIUThI, HE3JCKTPOJIUThI. Peakiiuu HOHHOTO 0OMeHa.
Aucconnaust CocraBineHue peakiiii HOHHOrO 0OMEHa IMyTeM COCTABJICHHUS UX MOJHBIX M COKPAIICHHBIX HOHHBIX YPaBHCHHIA. 2
HOHHBIN 00MeH KHCI0THO-0OCHOBHBIE PEAKIIUH.
3amaHus Ha COCTaBJICHUE HOHHBIX PEeaKINi
JlabopaTopHble 3auATHS 2 OK 01
JlaboparopHas padoTa "THIbI XUMHUYECKUX peakIuii". OK 04
HccnenoBanue THIIORB (110 COCTaBY M KOJHMYECTBY MCXOAHBIX U O0Pa3yIONIMXCS BEIIECTB) U PU3HAKOB 2
XUMHYECKUX peakiuid. [IpoBeeHne peakunii HOHHOTOo 0OMeHa, oTpeieNieHHe CPelbl BOJAHBIX PACTBOPOB. 3aaHuUs
Ha COCTABJICHUE HOHHBIX PEaKITHHA
KontpoabHas Crpoenue BelecTBa U XUMUYECKHE PEaKIINU 2
padora 1
Pazpnen 3. CtpoeHue u CBOMCTBA HEOPraHUYeCKHUX BeLIeCTB 20
Tema 3.1. OcHoOBHOe coiepKaHue 8 OK 01
Kuaaccupuxanms, SE 02 K
HOMEHKJIaTypa u Teoperuueckoe o0y4yenue 6 .

CTpoeHue




HEOPTaHHUYeCKHUX
BellecTB

[IpenmeT Heopranmueckoit xumun. Kitaccudukaius HeopraHuueckux BemecTs. [IpocThie U cI0XKHBIE BEIIECTRA.
OCHOBHBI€ KJIACCHI CIIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBL,

KHUCJIOTHI, COJII/I). B3aumocBs3b HCOPraHN4YCCKUX BCUICCTB. AFpCFaTHI)Ie COCTOsIHHA BCIIIECTBA. KpI/ICTaIIJ]I/I‘ICCKI/Ie u
amMop¢HBIE BelecTBa. THUIIBI KPUCTAJUIMISCKUX PEUISTOK (aTOMHasi, MOJISKYJIIpHasl, HOHHAs, MeTaJIInYecKasi).
3aBUCUMOCTh (PU3NYECKHUX CBOMCTB BEIIECTBA OT THIA KPUCTAUTMUSCKON PEIIeTKH. 3aBUCUMOCTh XUMHUYIECKOM
AKTHBHOCTH BEIECTB OT BHJIa XUMHIECCKOM CBSA3U M TUIIA KPUCTAIUIMYECKOH pereTku. [IpruauHbl MHOr00Opasus
BEIIECTB

JlaGopaTopHble 3aHATHSA 2
HomeHnknaTypa HeopraHM4eCcKUX BELECTB: Ha3BaHUE BEIIECTBA UCXOS U3 UX 2
XMMHUYECKOW (POPMYIIBI MIIM COCTABIICHHE XUMHUIECKOH (DOpMYJIIBI HCXO/IS U3 Ha3BaHUS BELIECTBA T10
MexayHapoanoit (MIOITAK) nnu TpuBHansHOM HOMEHKIIATYpE.
Pemenne npakTrdeckux 3aaHuii IO KiaccH(pUKamy, HOMEHKIATYpe U XUMHUIECKAM (hOpMyJiaM HEOPTaHHIECKUX
BEIIECTB PA3INYHBIX KJIACCOB (YrapHBIN ra3, YTIEKUCIIbIH
ra3, aMMHaK, raiieHas U3BeCTb, HeralleHas H3BeCTh, IMThEBasi COAa M PYTUX): HA3bIBaTh U COCTABIATH (HOPMYJIBI
XMMHYECKUX BEIIECTB, ONPEACIATh MPHHAUICKHOCTh K Ki1accy. ICTOYHUKN XUMHYECKOi nH(opMaIuu (CpeacTB
MaccoBoit nH(popmanuu, cets MaTEpHET U npyrue). [lonck nHGOpManmu 1o Ha3BaHUAM, HIEHTH(PHUKATOPAM,
CTPYKTYPHBIM (popMyJiam
Tema 3.2. ®uzuko- | OcHOBHOe cofiep:kaHue
XHMHYecKHe
N TeopeTrnueckoe o0yueHue 4
cBoiicTBa OK 01
HEOpraHm4eCcKux Mertamsl. O0mme Gu3nveckue 1 XuMHUUECKHE CBOUCTBA MeTaoB. COCOOBI MosTyueHHs. 3HaueHHE METAIJIOB U OK 02
BelIECTB HEMETAJIIOB B MPUPOJIE U )KU3HENIEITEIIbHOCTH YelloBeKa U opraHnu3mMoB. Koppos3us MeTaiioB: BUIbl KOPPO3HH, 11K2.4
CIOCOOBI 3aIUTHl METAJIIOB OT KOPPO3UH
Hemeramer. O6upe pu3nueckiue 1 XMMHUYECKHE CBOMCTBAa HEMETAJUIOB. THIIHYHBIC 4
cBoiictBa HemeTamuioB [V- VII rpymm. Kitaccudukaius 1 HOMEHKIIATypa coelMHEHH HeMeTalutoB. KpyroBopoTsl
OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IE.
JlaGopartopHblie 3aHATHUS 2
XWUMUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB (OKCHUIOB, THIPOKCHAOB, KUCIIOT, COJEH 1
Ip.). 3aKOHOMEPHOCTH B UI3MEHEHHUH CBOWCTB IIPOCTHIX BEIIECTB, BOJOPOIHBIX COEAMHEHUH, BRICIINX OKCHAOB U 2
THJIPOKCHIOB.
JlaGopaTopHble 3aHATHSA 2
JlaboparopHas paboTta «CBolicTBa MeTaIIOB». B3auMoieiicTBre METAIIIOB C BOJIOM, a TAKIKE C PACTBOPAMU COJICH
¥ pacTBOpaMH KHUCIOT. B3auMomelicTBre CepHOM W a30THOM KUCIIOT ¢ Menbio. CocTaBlieHHEe ypaBHEHHHA
XUMHYECKUX PEAKIMH C YJacTHEM MPOCThIX U 1

CJIOKHBIX HCOPTaHUYCCKUX BCHICCTB: MCTAJUIOB U HEMCTAJIJIOB; OKCHUI0B MCTAJIJIOB




JlaGoparopHas paboTta «XapakTep JUCCOUUALMN PA3IHYHBIX THAPOKCUIOB.

CocraBiieHre ypaBHEHUN XMMUYECKUX PEAKIUH C y4aCTHEM IPOCTHIX U CIO0XKHBIX

HEOPTraHMYECKHUX BEIIECTB:, HEMETAIOB M aM(pOTEPHBIX JIEMEHTOB; HEOPTaHMYECKUX KHCIIOT, OCHOBaHUH 1
aM(OTEepHBIX THAPOKCUAOB; HEOPraHUUECKUX COJIEH,

XapaKTEePU3YIOIIUX UX CBOHCTBA.

Tema 3.3. OcHOBHOE copiepkaHne
UpenTupuratust | jra60paropHbie sansTHs 2

HEOPraHN4YecKHu X

BeIIeCTB JlabGopaTtopHas padota «MmeHTHhUKAINSI HEOPTAHHIECKUX BEILECTB). OK 01
Pemenne axcriepuMEHTABHEBIX 3a/1a4 TI0 XAMUYECKUM CBOHCTBAM METAJIOB M HEMETAIIJIOB, 110 PAaCIIO3HABAHIIO K24
Y TIOJTYYCHUIO COSTUHEHUI METAJIJIOB U HEMETAILIIOB. 2
Unentndurkanms HeOpraHMIECKUX BEIIECTB C UCTIOIh30BAHUEM UX (PU3UKO-XUMUYECKHX CBOWCTB, XapaKTEPHBIX
KaueCTBEHHBIX peaknnid. KadecTBeHHBIE peakny Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH
aMMOHHS

Kountpoabhas CBolicTBa HEOPTaHUYECKUX BEILIECCTB 2

padora 2

Pa3nen 4. CTpoeHue U cBOiicTBa OPraHUYeCKUX BellleCTB 28
OcHoBHOe cofiep:kaHue 6

Tema 4.1

Kaacenduwanns, TeopeTuueckoe o0yueHue 4

CTpOEHHE U [TosBneHue U pa3BUTHE OPraHUYECKON XMMHU Kak Hayku. [Ipeamer oprannueckoil Xumuu. MecTo 1 3HaueHue

HOMEHKJIATYpa OPraHUYEeCKON XUMUU B CUCTEME €CTECTBCHHBIX HAYK.

OpraHHYecKuX XUMHUYECKOe CTPOSHHUE KaK MOPSIOK COSIMHEHUS aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJIeHTHOCTH. OCHOBHEIE

BellecTB TMTOJIO’KEHUS TEOPUN XMMUYIECKOTO CTPOCHHUS OpraHndecknx coequHeHnit A.M. bytnepoBa. YrnepoaHslil ckeneT
OpraHUYECKOUW MOJIEKYJIbI. 3aBUCUMOCTH CBOMCTB BEILIECTB OT XUMUYECKOTO CTPOSHUS MoJieKys. M3omepus u 4 OK 01
HM30MEpHI. OK 02
[TonsTre o pyakumonanpHOM rpymme. Pagukan. [TpuHIUIB KilaccuUKAINT OPTaHTIECKAX COCTUHEHUH. I[IK2 .4
MexayHapoiHass HOMEHKJIATypa U MPUHITUITEI HOMEHKIIATYyphl OpraHn4decKux coequnenuii. [lonsrrue 00
a30TCO/IePKAIINX COSAMHECHUAX, OMOIOTMYECKU aKTHBHBIX BElIeCcTBax (yrieBojax, JKupax, Oenkax u np.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHHUAX (MOHOMED, TIOJIMMEp, CTPYKTYPHOE 3BEHO)
JlabopaTopHble 3aHATHA 2

HomMmeHnknaTypa opraHMueCKUX COeIMHEHUI OTAENbHBIX KIacCOB (HACBILICHHBIE, HEHACBILIICHHBIE U
apOMaTHUYECKHE YTIIEBOIOPObI, CHUPTHI, HEHOJIBI, abJeTH IbL,

KETOHBI, KapOOHOBBIE KUCIOTHI U JIp.) CoCTaBIeHUE MOTHBIX U COKPAIIEHHBIX

CTPYKTYPHBIX (DOPMYJI OPraHUYECKUX BEILECTB OTIEIbHBIX KIaCCOB, HCIIOb3Ys UX HA3BaHUS 110
CHCTEMaTHYeCKOH U TPUBHAIHLHON HOMEHKJIAType (3TUIICH, alleTHUIICH,

TIUIEPHH, QeHo, GopManbaeru], yKCycHas KUCIIOTa, MNIMIHH). PacueTs! mpocTeiiield popMyITbl OpraHnuecKOi
MOJIEKYJIBLUCXO/Is U3 3JIEMEHTHOro cocTana (B %)




Tema 4.2
CaoiicTBa
OpPraHuYecKuX
coeTMHEeHMI

OcHoOBHOe cofiep:kaHue

14

TeopeaneCKoe 06yqe1me

10

OU3NKO-XMMHUYECKHE CBOMCTBA OPTaHUYECKUX COSAMHEHHNH OTAETIBHBIX KIACCOB (0COOCHHOCTH KIacCU(PHUKALNU U
HOMEHKJIaTYpbl BHYTPH KJlacca; TOMOJIOTHUECKUH psilt 1 o0mmas ¢popmyiia; u3omMepusi; prusndeckne cBoicTBa,;
XMMHUYECKHE CBOMCTBA; CIIOCOOBI OTYyYEHHsI): TIPEeNbHbIE YTITICBOAOPOABI (aIKaHbl M IIUKJIOATIKaHbI). | opeHne
MeTaHa KaK OJIUH W3 OCHOBHBIX HCTOYHHUKOB TEIIA B TPOMBIIIIEHHOCTH U ObITy. CBOWMCTBA MPUPOIHBIX
YTIEBOJOPOJOB, HAX0K/IEHUE B IIPUPOJIE U IPUMEHEHUE AJIKaHOB,

npeebHbIC YIIEBOIOPOIb! (ANKaHbl M IMKJIOAIKaHbl). ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB
TEIia B IPOMBIIIJICHHOCTH U ObiTy. CBOMCTBA MPUPOAHBIX YIIEBOAOPOIOB, HAXOXKICHHE B TIPUPOJIE H
MIPUMEHEHHUE aJIKAHOB;

HeTpenenbHbIe (AIKEeHBI, aTKUHBI M AJIKaJHUEeHBl) U apOMaTHUECKHE YTIIEBOIOPOIbI.

I'opeHne anernneHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHH ISl CBAPKU U PE3KH METAIITIOB

- KHCIIOPOJICO/IeprKaIlIre COeAMHEHNUs (CIUPTHI U (DeHOITBI, KapOOHOBBIE KHCIOTHI U A(HPHI, aTbIETUIBI U KETOHBI,
XKHPBI, yraeBoabl). [IpakTudeckoe mpruMeHEeHUE STHIICHIIIMKONS, TUIeprHa, peHomna. [Ipumenenue
¢dbopmanbaeruaa, aneTaabaeruaa,

- YKCYCHOM KHCJIOTHI. MBIJIa KaK COJTM BRICITHX KapOOHOBBIX KUCIOT. MOIOIIHME CBOHCTBA MbIJIA

-a30TCOJICPIKAINE COCTUHEHNUS (AMIHBI 1 aMUHOKHUCIIOTHI,0€IKH ). BBICOKOMOIEKYIIpHBIC
COCTMHCHUS(CUHTETUYCCKHE U OMOJIOTUIECKH aKTUBHBIC). MOHOMEP,TOJIUMED, CTPYKTYPHOE 3BEHO.
[Nomumepr3anus dTUIEHa KaKk OCHOBHOE HaIpaBlIieHHE €r0 UCTIONh30BaHUs. | eHeTHUecKas CBA3b MEXy KIlaCCaMU
OPTraHUYECKUX COCIUHEHUH.

JlaGopaTopHble 3aHATHS

CBoiicTBa OpraHMYECKUX COCTUHEHUH OTJENbHBIX KIacCOB (TPHUBHAIBHAS M MEX/Iy HapOIHast HOMEHKIIATypa,
XMMHYECKUE CBONCTBA, CIIOCOOBI MOJTyYCHUS ):

MpeJieNbHbIe (AIKaHbI M TUKIOAIKaHbI), HENpeeNbHbIC (ATKeHBI, AIKHHBI M aJTKaJIUEHBI) 1 apOMaTHIECKUC
YTIJIEBOJIOPOBI, CIIUPTHI U (DEHOJIBI, KAPOOHOBBIC KUCIIOTHI U A(HUPHI,

AJIbJETU/IBI M KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHbIE COeIMHEHH. 3alaHUsI Ha COCTaBJIeHHE
YpaBHEHHUI XUMHUECKUX PEAKIUI ¢ yYaCTHEM OPraHUYECKHX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOEHUS
CocTtaBnieHIe CXeM peakIyii (B TOM YHCIIe TI0 MPEIOKEHHBIM [IEMT0YKaM MPEeBpaIleHui ), XapaKTepU3yIOIIHX
XMMHYECKHE CBONCTBA OPTaHMYECKUX COeTMHEHHH OT/IENbHBIX KJIACCOB, CIIOCOOBI MX MOMYUYEHHS U Ha3BaHUE
OpraHUYECKUX COEAMHEHHUN 110 TPUBHAIILHOM WIIM MEXAYHAPOJHON CHCTEMAaTHYECKO HOMEHKIIATypE.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTBA OPTaHUIECKUX COSAMHEHUH
OTJIENBHBIX KIIACCOB

JladopaTropHasi padora

OK 01

OK 02

OK 04
[1K2.4




Jlaboparopnas pabota "[IpeBpareHrst OpraHMYECKUX BEIIECTB npu  HarpeBaHuu". [lomyuenue
9TUJICHA U U3yUYCHHE €T0 CBOMCTB. MOAEIMpOBaHUE MOJIEKYJ U XUMUIECKUX
IIpeBpalleHull Ha IpUMepe ATaHa, ATUIEHA, alleTUIEeHa U JIp.

Tema 4.3
HNnentudpuxanus
OpraHuYecKuxX
BelleCTB, X
3HAYeHue U
npuMeHeHne B

OcHoOBHOe cofiep:kaHue

TeopeTnueckoe o0yueHue

Buooprannueckue coenunenus. [Ipumenenue n Ouoaorndeckas poib yriaeBogoB. OKHUCIEHHE YTIIEBOJIOB -
HCTOYHHUK 3HEPIHH KUBBIX Oprann3MoB. O01acTi MpUMEHEHU! aMUHOKUCIOT. IIpeBpareHust 6eIKoB MUK B
opraam3me. bronornyeckue GpyHKIIUN

GLITOBOI 1 OenkoB. buonoruueckue QpyHKIUM KUPOB. Poib OpraHnveckoil XMMUU B PEIICHUU MPOOJIEM MUIIIEBON
IPOU3BOACTBeH Hoji | 0S30NACHOCTH OK 01
HesiTeJIbHOCTH " " OK 02
GenoBeKa Pons oprannveckoil XUMUH B PEICHUH MTPOOIIeM DHEPreTHYECKOI 0e30MaCHOCTH, B Pa3BUTHH MEIUIUHEI, OK 04
CO3JJaHMU HOBBIX MaTE€PHAIOB, HOBBIX HICTOUHHKOB YHEPTHUH (aJIbTePHATUBHBIE HCTOYHUKH dHepruu). OmacHOCTb K2 .4
BO3/IEMICTBHA HA JKUBBIE OPTaHU3Mbl OPTaHUYECKHX BEIIECTB OTACIBHBIX KJIACCOB (YTIEBOJOPOIBI, CITUPTHI, |
(heHOIBI, XJTOpOpPraHuIecKre MPON3BOIHBIE, ATBAETUIBI U JIP.), CMBICI TIOKa3aTels MPeAeIbHO JOMYCTUMON
KOHIIEHTpaluu
JlabopaTopHble 3aHATHSA
JlaboparopHas pabora: "MaeHTnrKanus OpraHn4ecKux COeAMHEHUH OT/AeTbHBIX KIIACcCOB"
Wnentndrkanms opraHn4ecKux COeAMHEHNH OTAETBHBIX KJIacCOB (Ha MpUMepe allbAETHI0B, Kpaxmala, YKCyCHON
KHCJIOTBI, OETIKOB U T.II.) C UCTIOJIb30BAaHHEM HX
(U3UKO-XMMHUUYECKUX CBOMCTB U XapaKTepHBIX KAUeCTBEHHBIX peakurii. JlenaTypanus Gefka npy HarpeBaHuH.
LIBeTHBIE peaknny 6eTKOoB. BORHHKHOBEHNE aHATUTHIECKOTO CUTHANIA C TOYKH 3PEHUS XUMHUIECKHUX TPOIIECCOB
IIPU NPOTEKAHUU KaUYECTBEHHOMN
peaKuru, Mo3BOJSIIOMEH HASHTH(OUIIMPOBATH MPEUIOKEHHBIE OPraHUYeCKUE BEIISCTBA
KonTpoabnas CTpyKTypa U CBOMCTBA OPTaHUYECKUX BEILIECTB
pabora 3
Pa3nen 5. KuneTuyeckne 1 TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XUMUYECKUX PeaKkIuii
Tema 5.1 OcHOBHOe coJiepxaHmne
CxopocTh
XHMHYECKHX Teopernueckoe odyuenmne
PeaKuuit. CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IMUHBIX (PaKTOPOB: MPUPOIBI PEarnpyIOIINX BEIIECTB, KOHIEHTPALUN OK 01
Xummrieckoe pearupyronix BemecTB, TEMIIEPATyPhl U TUIOIIAIN PEaKIIHOHHONW TOBEpXHOCTH. TermoBbie 3(h(heKThl XUMHUIEeCKUX OK 02
paBHOBecHe K 2.4

peaknmii. DK30- U SHAOTEPMHUIECKUE, peakiuu. OOpaTUMOCTh peakiinii. XMMHUYIECKOE PaBHOBECUE U €TO CMEIIICHNE
MOJT ACUCTBUEM PA3IUYHBIX (PAKTOPOB (KOHIIGHTPALIMS PEAreHTOB WU MPOIYKTOB PEAKIINH, TaBIICHUE,
TeMIIepaTypa) Ui CO3/IaHUs ONITUMAITBHBIX YCIOBUN MPOTEKAHU XUMHYECKUX

npoueccoB. ITpunnun Jle Hlatense




JlaGopartopHblie 3aHATHS

Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUI Ha aHAIN3 (DAKTOPOB ,BIUSIONINX HA U3MEHEHUE CKOPOCTH
XUMHYECKOW PEaKIINH, BT.4U C MMO3UIUI KOIOTHUYECKH 11eJIeCO00pPa3HOr0 MOBEICHUS B OBITY M TPYIOBOI
JIEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbS U OKPY KAOLIEH IPUPOTHON CPEIbL.

Penienne npakTUKO-OpUEHTHPOBAHHBIX 33JlaHUK Ha npuMeHeHre npuHiuna Jle-lllatense Ayt HaxoxaeHuA
HaNpPaBJICHHUS CMEIICHUS PABHOBECHS XUMHUCCKOM peakiuy U aHal3 (DaKTOPOB , BIUSIONIMX Ha CMEIICHUE
XUMHYECKOTO PAaBHOBECHSL.

Pa3znea 6. PacTBopbl

Tema 6.1. IlonsiTHE
0 pacTBopax

OcHoBHOE coepKkaHue

TeopeTuueckoe o0yueHnue

PactBopenme kak pu3uko-xuMudeckuii mporecc. PactBopsl. CrtocoObI MPUTOTOBJICHUS paCTBOPOB. OKO01
PactBOopuMoOcCTE. MaccoBast 107151 pacTBOpEHHOT0 BeriecTBa. CMBICH ITOKa3aTelNsd MPeaesIbHO TOMyCTUMOM OKO.2.
KOHILIEHTPAILIUU 1 €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOTMYECKOI 6e30MacHOCTH. OK 07
[IpaBuia 3K0JIOTHYECKH 11eTIecO00pa3HOTO MOBEIEHHUS B OBITY M TPYAOBOI EATENFHOCTH B IIETSIX COXPAHEHUS 1K 2.4
CBOETO 37I0POBbSI U OKPYKAIOIICH MPUPOTHON CPEJIbI; OTIACHOCTH BO3/ICHCTBHUS HA )KUBbIE OPTaHU3MBI
OmpeJieNIeHHBIX BEIECTB. Pelienne npakTHKO-OpMeHTUPOBAHHBIX PACUETHBIX 3aJaHUH Ha PaCTBOPEI,
WCIIOJIb3yeMble B OBITOBOW M MPOM3BOICTBEHHOM JIEATENILHOCTH YeJIOBEeKa
Tema 6.2 OcHOBHOe coJepxaHne
Hccaenosanue JlaGopaTopHble 3aHATHS
CBOWCTB JlaGoparopHast pabota «IIpuroroBieHue pacTBOPOB».
pacTBopoB [IpuroroBneHne pacTBOPOB 3a1aHHON (MaccOBOM, %) KOHIIEHTPAINH (C IPAKTUKO- OPUEHTHPOBAHHBIMH
BOIPOCAMH) | OTIPEJIeNICHHE CPeJibl BOJHBIX pacTBOpOB.PellieHre 3a/1a4 Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/IepKaHMe (Co/IepKaHne MPUKIATHOT0 MOAYJIs1)
Pa3nen 7 Xumusi B ObITY M IPON3BOACTBEHHOI 1eSITEJILHOCTH YeI0BeKAa
OcHOBHOe cofiep:kaHue
Tema 7.1. TeopeTnueckoe o0yueHune OK 01
Xumus B ObITY U " v S OK 02
e — Hogeitmme ZIOCTIDKEHNA XHMIIECKOH HAYKH 1 XUMHIECKOH TEXHOIOTHH. Ponp xumun B oGecriedueHIH OK 04
eSITENBHOCTH SKOJIOTHECKOH, SHEPTETHIECKOI 1 MHILEBOH 0e30I1acHOCTH, Pa3BUTUH MeAUIMHEL. [IpaBuia morcka U aHaim3a OK 07
qeaoBeKa XMUMUYECKOH HHPOPMAIH U3 K 2.4

Pa3In4HBIX UCTOYHUKOB (Hay4Has U yuyeOHO-Hay4dHas JUTEpaTypa, CPeACTBa MacCOBON MH(OpMALNH, CETh
WnTepner)

JlaGoparopHble 3aHATHUS

[Touck n aHaNMM3 KEHCOB O MPUMEHECHUN XUMUYECKUAX BEIICCTB M TEXHOJOTUN C yIEeTOM OyayIIeit




Mpo(heCcCHOHANBHOM e TENNFHOCTH TI0 TeMaM: KPAaCKH, ICTOYHUKHU SHEPTUH, OpTaHHIECKHUE W MUHEPaIbHBIS 2
yaoOpeHwus, TeKapCTBEHHBIE BEMIECTBA, OBITOBAS XUMHUSI.

SamuTa: [IpencraBieHue pe3y,bTaToOB PelIcHHUs KEHCOB B (hopMe MUHHU-JIOKJIAIA C IPE3eHTAUEH

IIpome:kyTouHAas aTTecTAlUs N0 AUCHUILINHE (324€T) 2
Bcero 82




3. YCJIOBUS PEAJIN3ALIAN ITIPOTPAMM YUYEBHOM JUCIATLIMHBI

3.1 [ns peanu3anmuM NpPorpaMMbl Y4yeOHOro mpeaMeTa MpPeIyCMOTPEeHbI cleayioliue crenuaabHble
NOMeIlleHHUs:

KabuneT xumMuu, OCHaIIEHHBIN 000pYI0BaHHEM U TEXHUYECKUMU CPEJCTBAMH O0YUYCHHUS:

O6opynoBanme: Paboume Mecra mpermomaBatelss W OOydYarOIIUXCS: JOCKa MeJoBas -1mIT., CTOJ
y4eHH4eckui — 16 mr., cryn yueHndeckud — 32 wr., cToa — 1 mwT., cTya — 1 mrT., )Kaao3u BEpTUKAIbHBIE - 3 IT.,
ceid - 1 mr.

KoMmruiekT yueOHO-MeTOANYECKOM TOKyMEHTAIIUH, TIaKaThl

Texnuueckue cpeacTBa OOydeHUs: MyJIbTUMEIuHOE O00OOpyaoBaHWE (HOYTOYK, 9KpaH Ha IITATHBE,
MIPOEKTOP)

3.2 UudopmannonHoe obecriedeHre peaau3anun NporpamMmmbl
OcHOBHBIE HCTOYHUKHU:

1. T'abpuensa O.C., OctopoymoB WN.I'., CrmagkoB C.A. Xumwms (6azoBblii ypoBeHb) 10 kimacc YdueOHHK
[Ipocsewmenue 2022 rox

2. T'abpuensn O.C., OcropoymoB W.I'., CnagxkoB C.A. Xumus (0Oa3zoBbiii ypoBeHp) 11 kiacc YueOHuk
[Ipoceewmenue, 2022 rox

3. Hukutnaa H.I'. O6mas u Heopranmueckas xumus. B 2 4. Yacte 1. Teopernyeckne OCHOBBI: y4eOHUK U
MPaKTUKYM JJIs cpeaHero npodeccruonansHoro oopasoanus / H.I'. Hukutuna, B.1. ['peGenbkoBa. — 2-¢ u3j,.,
nepepad. u mon. — Mocksa: M3ngarensctBo FOpaiit, 2020. — 211 c. — (Ilpodeccronanproe obpazoBanue). — ISBN
978-5-534-03676-3. — Pexxum nmoctyma: www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-1-
teoreticheskie-osnovy-438695

4. Huxutuna H.I'. O61wmas u Heopranuyeckas Xxumus B 2 4. Yactp 2. XUMHUs 3JIEMEHTOB: YU€OHUK U IPAKTUKYM IS
cpenuero npodeccuonansuoro obpaszosanus / H.I'. Hukutuna, B.W. I'pebenbkoBa. — 2-¢ u3a., nepepad. u A0I. —
Mocksa: UznatenscTBo IOpaiit, 2022. — 322 c. — (Ilpodeccuonansuoe oopazoanue). — ISBN 978-5-534-03677-0.
— Pexxum JOCTYTIA: www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-
elementov-438696

JonoHUTE/IbHbIE HCTOYHUKU:

1. https://infourok.ru/

4. KOHTPOJIb 1 OHEHKA PE3VYJIbTATOB OCBOEHUS yueonoii JUCLHUITJINHBI

KonTpounb 1 o1ieHKa pe3ynbTaToB 00yUeHUs OCYIIECTBISETCS MPENoJaBaTeIeM B MPOLIeCCe MPOBEACHUS
NPAKTHYECKUX 3aHATHH HM Ja00paTOpHBIX pPabOT, TECTHUPOBAHUS, a TAKXKE BBIMOJHEHUS OOYYaIOIIUMUCS
WHIUBUTyJIBHBIX 3aJJaHUN, TTPOCKTOB, MCCIIeIOBaHUN. Pe3ynbTraThl 00y4eHHs ONMpeensioT, YTO 00yJaromuecs
JIOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH M0 3aBEPILICHUH U3yUYEHHUS TUCUUTLIINHBI.

Jns opmupoBaHus, KOHTPOJIA U OLEHKU PE3yJIbTaTOB OCBOEHUS yU4eOHOW MUCIUIUIMHBI HCTIOIb3yeTCs
CUCTEMa OIICHOYHBIX MEPOIPHITHIA, IPECTABJISIONIAS COO0M KOMIUICKC YIEOHBIX MEPOTIPUATHH, COTTIACOBAHHBIX
¢ pesynbraramu oO0yueHus u chopmymupoBaHHbiXx ¢ ydetoM DPI'OC COO (mpeameTHble pe3yJbTaThl IO
nuctuminae) u PIrocC CI10


http://www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696
http://www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696

OK/

THunsl 0oLeHOYHBIX

K Mopnyas/Pa PesyabTaT 00yyeHus .
3nen/Tema MeponpusTHii
I OcHoBHOe conep:kaHue
1 Pazpean 1. ®o
OCHOBLI PMYJIHPOBATH
0a3oBble
CTpOeHus
BemecTa MOHSATHS U
3aKOHbI XUMHH
1.1 | OKOI Crpoenne CocTaBIATh 1. Tecr «Crpoenne atomos
aTOMOB XUMH4YecKue (hopmyIsl XUMHUYCCKUX SICMCHTOB 1
T — COCIHHEHMH B NPUPOAA XUMUYECKOH CBSI3UY.
3JIEMEHTOB U COOTBETCTBHUH CO 2.3anaun Ha COCTABIICHUE
npupoza CTENEHBI0 OKHUCIIEHUS XAMHHECKHX
XUMUYECKOi XUMUYECKHX (bopMyIT IBYXaTOMHBIX COCTMHEHUI
CBSI3U 3JIEMEHTOB, HCXOS U3 (OKCHTIOB, CYTb(YUIOB, THAPHIOB 1
BAJICHTHOCTH U DJIEK T.IL).
TPOOTPHLATENBHOCTH 3.3aganus Ha HCTIOIb30BaHHE
XUMHUYECKOW CUMBOJIMKH U
Ha3BAHUU COEAUHEHUM 110
HOMEHKJIAType MEXKTyHApOHOTO
CO03a TEOPETUYECKOUN U
MIPUKJIATHON XUMUU U
TPUBHABHBIX HA3BAHUNA XHMHUYCCKUX
(bopMyI1 IByXaTOMHBIX
coelMHeHUH (OKCUIOB, CYIb(UIOB,
THJIPUIOB U T.I1.) U JPYTHUX
HEOPraHWYECKUX COCINHEHUI
OTJICTBHBIX KJIACCOB
JlaGopatopHas paboTa s
COCTAaBJICHUS
1. Tect «Metammmueckue /
1.2 gioolz E;Ig: I;ZEOH;(;C XapakTepu3oBath HEMETANIMYECKHE CBOMCTBA,
ra6maua JL 1. XAMHICCKHC AJIEKTPOOTPHUIIATEITHLHOCT U
Metzeeesa SJIEMEHTH B CPOJCTBO K 3JIEKTPOHY XUMHUECKHX

COOTBETCTBUH C HX
ITOJIOKCHUEM B
MIePUOUYECKOMN
CHCTEME XUMHYCCKUX
snemenToB ..
MenpaeneeBa

3JIEMEHTOB B COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B IEPUOIUYECKON
CHCTEME XMMHYECKUX DJIEMEHTOB
JN.

Meuneneesa.

2. TlpakTHyeckue 3a1aHns Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOEHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOANYECKUM
W3MEHEHHEM CBOMCTB XUMHUYECKHUX
3JIEMCHTOB U UX

COCIMHEHHUH B COOTBETCTBHH C
nonoxxenueM [lepuoanueckoit
CHCTEME.
IIpakTHKO-OpUEHTUPOBAHHbIE
TEOPETUUYECKHUE 3a1aHus HA
XapaKTePHU3aLUI0 XUMUYECKUX
3JIEMEHTOB: «MeTamnyeckue /
HEMETaJJINYECKHUE CBOMCTBA,
AJIEKTPOOTPUIATEIBHOCTD 1




CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHUEM B MTEPUOTUYECKON
cucreme

XUMHUYECKHX dj1eMeHToB J[. 1.
Menpgeneesay»

Paznea 2.
2 XapakTepu3oBaTh KonTpoabnast padora «CTpoenue
XUMHUYECKH €
THIIBI XUMHYECKUX BellleCTBA M XMMHYeCKHe PeaKIum)
peaKkuuu .
peakuuii
1. 3amaum Ha cocTaBICHUE ypaBHCHUI
2.1 OK 01 Turnbl CocTaBiATh peakiuu Has YpaBHe
CaKIIMA:
OK 04 XMUMUYECKUX COEIMHEHUS, peaxh
" - COEIUHEHMSI, 3aMEILECHUS
peakiuit pasnoxeHusi, o0OMeHa, a1 ’ 5 m ’
a3J10’)KeHus1, 0OMEeHa;
3aMEIIECHUS, p i i
- OKHCIIUTEIbHOBOCCTAHOBUTEIbHBI
OKHUCJIUTEIHHO- .
X PeaKIuil C UCIOJIb30BAHUEM
BOCCTAHOBUTEJIbHBIE peaxi
METO/]1a 3JIEKTPOHHOTO
peakuuu A P
OanaHnca.
2. 3aj1a4u Ha pacyeT MacChl BEIIECTBA
W1 00bEMa ra30B 110 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE UIIH
00BEMY OIHOTO U3 YYaCTBYIOIIUX B
pEaKIMU BEIIECTB; pacuéThl MacChl
(00BbEMa, KOIMYECTBA BEIIECTBA)
IIPOAYKTOB PEAKIIUH, ECIIH OHO U3
BELIECTB UMEET
1. 3aaHus Ha COCTaBIICHUE
2.2 DNEKTPOIUT CocraBisTh ypaBHEHUS a
MOJIEKYJISIPHBIX U
nyeckas XUMHUYECKHUX peaKiu .
MOHHBIX PEaKINi ¢ y4acTHEM KHUCIIOT,
JUCCOLMAIM 1 | HOHHOIO oOMEHa C N .
. OCHOBaHMH U COJIeH, yCTaHOBJICHHE
u WOHHBIA | ydacTuem
W3MEHEHUs1 KUCIIOTHOCTH CPEJIbl
oOMeH HEOPraHMYECKUX "
2. JIaboparopnas padota "Turibr
BEILIECTB <0
XMUMHUYECKHUX peaKIuii
3 Paznea 3. Hccaenosars crpoenne | KonrpoabHas padora «CBoiicTBa
Crpoenne n U CBOIiCTBA HEOPraHUYeCKHX BelleCTB
CBOHCTBA HEeOpPraHn4ecKux
Heopranuie BellecTB
CKHX

BelIECCTB




OK 01

1. Tect «HoMenknarypa u Ha3BaHUE

3.1 Knaccuduka Knaccudunuponat
I1IK2.4 HEOPraHUYECKUX BELIECTB UCXOIS

us, b HEOpPTaHUYECKUE .
U3 UX XUMUYECKOU (hOPMYITBI TN

HOMEHKJIaTy BEILIECTBA B 2
COCTaBJIEHHUE XUMUYECKOU

pau COOTBETCTBUH C UX
(bOopMyIIBI HCXOIS U3 HA3BAHUS

CTpPOEHHUE CTPOCHHEM .
BElIECTBA 110 MEKyHApPOIHOM

HEopraHuye .
WU TPUBHAIBHOU

CKHX
HOMEHKJIaType».

BEIIECTB .
2. 3ajaum Ha pacueT MaccoBOI
J10JTA (MacChl) XUMHYECKOTO
AJIEMEHTA (COEANHEHNs) B
MOJIEKYJIe (CMecH).
3. IIpakTuueckue 3a1aHus 1o
KJ1acCU(pUKaluu, HOMEHKJIAType U
XUMHYECKUM (hopMyiam
HEOPraHMYECKUX BEIIEeCTB PA3IUYHBIX
KJIACCOB.
4. ITpakTrueckue 3aJaHus Ha
ONpPENCIICHUE XUMUYECKOMN
aKTUBHOCTH BEIECTB B
3aBUCUMOCTH BUJa XUMHYECKOMN
CBSI3M U THIA KPUCTANTNYECKOM
pEIIeTKH
1. Tect «OcoOEHHOCTH XUMHUYECKHUX

39 SE 8; DI3HKO- VYcranaBiuBaTh o
. 3aBUCUMOCTh (1)1/1?11/11(0- 5
[1K2.4 CROMCTRA XUMHUYECKHUX CBOUCTB OKCHJIOB, KHCJIOT, OCHOBaHUH,

aM(pOTEPHBIX THUJIPOKCUIIOB U

Heopranmyec HEOPraHWYECKUX BEIIECTB dorep ap hit

KHX BCHICCTB

OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAK)XKe THIA
KPUCTaJUIMYECKOU
peLeTKH

cosen.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX PEAKLUM C
y4acTUEM HPOCTBIX U CIOXKHBIX
HEOPraHUYECKHUX BEIIECTB: OKCUIOB
METaJUIOB, HEMETAJIOB U
aM(pOTEepHBIX DIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUMN
u

amM(OTEepHBIX TUAPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepPU3YIOIINX UX CBOWCTBA U
CHOCOOBI MOTYYCHHUS.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHusl HAa CBOWCTBA
Y NIOJIyYeHHE HEOPTaHUYECKUX
BELIECTB




OK 01

Wnentuduxa

3.3 OK 02 - Hccnenosars 1. TIpaKTUKO-OPUEHTUPOBAHHBIE
KayeCTBEHHbBIC PEAKIINH
OK 04 HEOpraHHYeC o raHquCKHI; i1 3aJlaHuA 110 COCTaBJICE{I/IIO
KHX BEIECTE P XUMHUYECKHUX PEaKIHil ¢ yyacTHEM
BEIIECTB HEOpPraHMYECKUX BEIIECTB,
UCIIOJIB3YEMBIX JIJISl UX
UACHTU(DHUKAITIH.
JlaGopaTtopHast paboTa:
"Unenruduxanms
HEOPraHUYECKUX
BellecTB"
1. 3a1aHns HAa COCTaBJICHUE HAa3BaHUMI
4.1 Knaccuduka Knaccudumnuponats H N
OK 01 OpraHWYECKUX COCAMHEHHH 1O
s, OpraHMYecKue . .
[IK 2.4 TPUBUAIILHON WA MEXKyHAPOIHOMN
HOMEHKJIATy BEIIIECTBA B .
CUCTEMaTUYECKON HOMEHKJIAType.
pa ¥ CTpOEHUE | COOTBETCTBUU C UX
2. 3a1aHus Ha COCTaBJICHHE
OpraHUYeC KUX | CTPOCHHEM
TIOJTHBIX ¥ COKPAIIEHHBIX
BEIIECTB
CTPYKTYPHBIX (hOpMyT
OpraHMYECKUX BEIIECTB OT/EIbHBIX
KIIACCOB.
3. 3ajaum Ha onpezeeHue
MIPOCTEUILIEN
4, (hopMyJIBI OPTaHUIECKOM
MOJIEKYJIbI, HCXOJIS U3 AJIEMEHTHOTO
cocrtana (B %)
. 1. 3ajaHus Ha COCTaBJICHUE
4. 8§ 8; CpoiicTsa Ycra"aBiauBaTh gBHeHHﬁ
OpraHAYecK 3aBUCHUMOCTb (1)1/13:1/11(0- Yp 5
OKO04 HIX XUMHYECKHX CBOMCTB XMMHYCCKHUX PCaKIuu C
. 4aCTUEM OPraHMUYECKUX
I1K2.4 COeHeHHI HEOPraHUYECKHUX y P

BEILECTB OT CTPOEHUS
aTOMOB U MOJIEKYJL, a
TaKXe TUIA
KPUCTAJUIMYECKON
peLIeTKn

BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3agaHus Ha COCTaBIICHHE
YPaBHEHUN XMUMHUYECKUX PEAKIUH,
WUTFOCTPUPYIOIIUX XUMUUECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEAKUNN U
T€HETUYECKOM CBSI3M OPraHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.

3. Pacuernsle 3a1a4yu 110
YPaBHEHUSM PEAKIHIl C y4aCTHEM
OpraHUYECKHUX BEILECTB.

4. Jlaboparopnas pabota
"IIpeBpalieHns: OpraHu4ecKux
BEIIIECTB MpU HarpeBaHuu"




OK 01

4.3 OK 02 Wnentuduka Hccnenopars 1. IIpaKTUKO-OPUEHTUPOBAHHBIE
OKO04 A Ka9CCTBCHHBIC 3aJaHUs [0 COCTABJICHHIO
TIK2 4 OpraHMHeCK X | - peaKinu XUMHYECKHX PEAKIHI C y9acTHEM
BCHICCTB, NX OpTraHHICCKHX OPraHUYECKHMX BEIIECTB, B T.4.
3HAYEHUE U COeIMHEHU I HCTIOMB3YeMBIX TS HX
NPUMEHEHHE B |  OTAEIBHEIX KIIACCOB WIeHTHbHMKALIH B
OBITOBO 1 OBITY W MPOMBIIIJICHHOCTH.
TIPOU3BO/ICTE 2.J1abopaTopHasi pabora:
CHHOU "UnenTnudukanus opraHndecKux
JESITETBHOCT COEIUHEHUH OTIEIbHEIX KJIacCOB"
Y 4eJIOBEeKa
3. Paspen S. Xapakrepu3zoBathb
Kunernuec T —
Kue n Pa3JIMYHBIX
TepMoaMHA (¢akTopos Ha
MuIHecKue paBHOBecue U
3aKOHOMEPH CKOPOCTh
ocTH XHMHYECKHX
NPOTEKAHU S peakmii
XUMHYECKH X
peakuuii
51 CKOpocTS }Bﬁlplf;;(;:p;agiszip -— ?e%aKTHKo-opHeHTHpOBaHHLIe
R — pETHUYCCKHE 3aJJaHUs Ha aHAJIHN3
peaKi, pearupyrommx BemecTB (hakToOpOB, BIMUSIONIUX HA }
OK 01 XUMIEECKO © U TeMITepaTyphl Ha W3MEHEHUE CKOPOCTH XUMHUYECKON
OK 02 pABHOBECHS CKOPOCT XHMUYECKHX peakuuu. [IpakTuko-
peakuii OpPUEHTUPOBAHHBIC 33JJaHUS HA
IK2.4 XapakTepu3oBaTh npuMeHeHue npunnumna Jle-
BIIUSTHUC H3MCHCHHS [aTenbe 11t HAXOKACHUS
KOHIICHTPAIUU HAIPaBIICHUS] CMEIICHUS
BEIICCTB, PCAKITUU PaBHOBECHSI XUMUYCCKOW PEAKINH U
CpeIbl U aHanu3 (pakToOpoB, BIUSIOUINX HA
TEMIIEPATypPHI Ha CMEIICHUE XHMHIECKOTO
CMEIIICHNE paBHOBECHS
XUMHYECKOT0 2.Jlaboparopnas paboTa
paBHOBeCHST «CKOpOCTh XUMUYECKHX
peakuuid. CMelenne
XUMHYECKOTO PABHOBECHS)
6 Paspean 6. HccaenoBarb
PacTBOpBI HCTHHHBIE

PacTBOpBHI €
3aJaHHbIMH
XapaKTepPUCTHKAMH




PaznnuaTth HCTUHHBIE

OK 01 [TonsTus o ACHBODEL 1. 3aaun Ha MPUTOTOBJIICHUE

OK 02 pacTBopax P p pacTBOpOB.

[IK 2.4 [IpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3a/1aHus Ha
JMCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMbIe B OBITOBOI U
IIPOM3BOJICTBEHHOH N€ATEILHOCTH
4eJIoBeKa

HccnenoBats huzuko-
OK 01 Hccnenosa A ¢ - JlaGoparopHas paboTa
o XMMHYECKHE CBOMCTBA " "
OK 04 HUE CBOMCTB [IpuroToBneHue pacTBOPOB
K 2.4 PACTBOPOB VCTHHHBIX PaCTBOPOB

11 IIpodeccnoHaIbLHO-0PH

€HTHPOBAaHHOE COJep:KaHue (coaep:KaHue MPUKJIATHOT0 MOAYJISA)

Pa3pmea 6.

OleHNBATE 3amura keiica (¢ yueTom
Xumusi B MOCJIeCTBHS OBITOBOI Oyymeii
ObITY H - npogdeccuoHaATILHOM
np0n313011cT IIPON3BOCTBEHHOI JeATeJIHbHOCTH)
BCHHOH AeATeJbHOCTH
AESTEILHOC Yes10BeKa ¢ MO3ULMIA
™ IKOJIOTHY eCKOIi
1€/10B€Ka 6e3011aCHOCTH
OK 01 XUMISL B OLeHuBaTh Keiic (¢ yuetom 6yilymel71
OK 02 GITy I [OCIEACTEAA GEITOBO npogeCCuOHATBHON ,HS}ITGJ'IBHOCTI/I)
OK 04 MPOHM3BOACTB W TIPOM3BOJICTBEHHOT Bo3moxHbBIE TEMBI KEHCOB:
OK 07 CHHOI EATEIBHOCTH 1. IloTenenenue KIMMaTa U
[1K2.4 IeSTEIbHOCT 1 | eloBeKa ¢ OSHLH BBICBOOOJK/ICHUE Ta30BbIX THIPATOB
YyeJIoBeEKa JKOIOTHYECKOI CO AiHa OKeaHa
6E30MACHOCTH 2. bynymue martepuainsl s

aBHa-,MaIIuHO-, U
pUOOPOCTPOECHHUS

3. HoBble MaTepuanbL s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTUTCIIBHBIX ITPCTIaPaTOB
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I. OBIIME MMOJOXEHUSA

®onp oneHouHbIX cpeacTB (POC) mpeaHasHayeH I KOHTPOIS M OLEHKH 00pa30oBaTelIbHBIX JOCTHXKEHUI
00y4Jaromuxcsi, OCBOMBIINX MPOTpaMMy o011e00pa3oBaTeIbHON yUeOHON AUCITUTUTHHBL « XUMUSD.

®OC BKIIOYAET KOHTPOJIbHBIE MaTepUaIbl U1 IPOBEACHUSI TEKYILIETO KOHTPOJIS U TPOMEKYTOUHOU aTTecTaluu
B (popme nudpepeHiupoBaHHOrO 3a4eTa.

®OC pazpaboran B coorBercTBUU C DenepaiabHbIM TOCYIAPCTBEHHBIM 00pa30BATEIbHBIM CTAaHAAPTOM
cpenHero oo6mero oOpa3oBaHHMs W pabouyedl TporpamMmoi 001eo0pa3oBaTebHON yUeOHON MUCIMIUIMHON
«XUMUS.

1.1 Ilnannpyemble pe3yabTAThl OCBOEHHS 00111€00pa30BaTeIbHOI JMCHUIIIMHBI B COOTBETCTBHH €

PI'OC CIIO n Ha ocaoBe PI'OC COO:

Koam
HAMMEHOBaHHE
(popmupyembIX
KOMIIeTeHII M

I[lnanupyemMble pe3yabTaThl OCBOCHHS IV CHUNIIHHBI

Oo0mmue

JAucuuninHapHbie

OK 01. BeiOupatp
CITOCOOBI
pelieHus 3a1aq
po¢eCCuOHAIBH
Ol JIeATEILHOCTU
MIPUMEHUTETBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCTIMTAHUSI:

- TOTOBHOCTB K TPY/y, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYI0I00UE;
- TOTOBHOCTb K aKTUBHOU
JeSITeIbHOCTH TEXHOJIOTHUECKON 1
COLMAIIbHOW HAIPaBJICHHOCTH,
CHOCOOHOCTh MHUIIMHPOBATH,
TUTAHUPOBATh U CAMOCTOSITEITEHO
BBIMOJIHATH TAKYIO ICATEIIbHOCTD;

- HHTEPEC K Pa3InuHbIM cepam
npohecCHOHALHOU e TEIBHOCTH,
OsJiaieHHe YHUBEPCAJIbLHBIMH
Y4eOHBIMH MO3HABATEIbHBIMHU
AeHCTBUAMM:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:
- CAMOCTOSTENEHO (POPMYITUPOBATh U
aKTyaJH3UpOBaTh MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBCHHBIH
NPU3HAK WIA OCHOBAHUS JIJIS
CpaBHEHMUsI, KJIaccu(uKauy u
000011IeHHS;

- OTIPENIENISATh e IeATeILHOCTH,
3a71aBaTh MapaMeTpbl U KPUTEPUH UX
JOCTHKEHUS;

- BBISIBJIATH 3AKOHOMEPHOCTH H
NPOTHBOPEYHSI B PaCCMaTPUBAEMbIX
SIBTICHUSX

- BHOCUTh KOPPEKTHBHI B
NeSITeTbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEISIM,
OILICHUBATh PUCKH MOCIIEICTBUI
NeSITeIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHUE

- BIAJETh CUCTEMOM XUMHWYSCKUX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAraloIIie
MOHATUSA (XUMUYECKUN AIIEMEHT, aTOM,
3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
ANIEKTPOHHBIE OPOUTATN ATOMOB, UOH,
MOJIeKYyJia, BaJIECHTHOCTD,
3JIEKTPOOTPULATENHHOCTD, CTEIIEHb
OKHCJICHUS, XUMUYECKas CBSA3b, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBINA 00BEM,
YTJIEPOAHBIN CKeNeT, GyHKIIMOHAIbHAs
rpyIma, paauKai, U30Mepusi, U30MEpHI,
TOMOJIOTMYECKUH PsiJT, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPO- U
a30TcoJeprKaIlie COeIMHEHUS,
OHMOJIOTMYeCKH aKTUBHBIE BEIIECTBA
(YyrieBopl, >KHpHI, OCTTKH ), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE CO€IMHEHUS,
KpUCTAJUTMYECKasl PEeIIeTKa, TUIIbI
XUMHUYECKHUX peaklnii (OKUCIUTENbHO-
BOCCTAHOBUTEJbHBIE, FK30-U
SHAOTEPMUYECKUE, PEAKIIUA HOHHOTO
o0MeHa), pacTBOP, NEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOIUTHIECKAS]
JUCCOITMAIUS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOW PeaKkIi, XUMHUUECKOe
pPaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHSI
XUMHUYECKOTO CTPOEHHSI OPraHuYeCKUX
BeniectB A.M. bytneposa, Teopust
INEKTPOIIUTUYECKON JUCCOLUAINH,
nepuoanueckuii 3akoH [[.1. Menneneesa,
3aKOH COXPaHEeHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH,
(hakTOJIOrMYECKHEe CBEJCHHSI O CBOMCTBRAX,




MIPU PEIICHUH )KU3HEHHBIX MPOOIeM
0) 0a30BbBIe HCCJIEN0BATEIbCKHE
JIeHlCcTBHUA:

- BJIaJICTh HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOMN
JIeATEeIIbHOCTH, HaBBIKAMU
paspeltieHus mpoodeM;

- BBISIBJISITH TIPUYHMHHO-CJIC/ICTBCHHBIC
CBSI3U U aKTyaJIM3UpOBaTh 3aJavy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HAXOJIUTh apPIyMEHTHI JJIs
JTIOKa3aTeNIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh apaMeTpbl U KPUTEPUU
peIIeHus;

- aHAJIM3UPOBATH MOTYUYEHHBIE B X0
pEIICHUS 3a]1a4M Pe3yJIbTaThI,
KPUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHUSIX;

- YMETb MIEPEHOCHUTH 3HAHUS B
MMO3HABATEJIbHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEAEATEILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HBIX IPEeIMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE UJIEU, IIpEJIaraTh
OPUTHMHAJIBHBIC TIOIXO0/IbI K PEIICHUS;
- CIOCOOHOCTh MX MCIIOJIb30BAHUS B
IMO03HABATCIIFHOM 1 COITUATLHOM
MIpaKTUKE

cocTaBe, OMyYeHUH 1 0€30TTacCHOM
HCTOJIb30BAaHUM BaYKHEUIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB B
OBITY ¥ TIPAKTUYECKOM JESITEIIBHOCTH
YEJI0BEKa;

- YMETb BBISBIISITH XapaKTEPHBIC PU3HAKH U
B3aUMOCBSI3b U3YUEHHBIX OHITHUH,
MIPUMEHATH COOTBETCTBYIONTUE TTOHITHS TIPH
OMMCAHUU CTPOEHUS U CBOMCTB
HEOPTraHUYECKUX U OPTaHUIECKUX BEIIECTB U
WX TPEBPAILECHUN; BBISBISITh B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TIOHATUSIMH U
MpEeACTABICHUSAMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCTIOIb30BATh HAUMEHOBAHUS
XUMUYECKUX COCTMHEHUH MEKTyHapOIHOTO
CO103a TEOPETUYECKON U MPUKIIATHON XUMUU
Y TPUBHUAJIbHBIC HA3BAHMS BAXKHEHIITNX
BEILECTB (ITWICH, alleTUJICH, TJIULEPHH,
(dhenon, popmanbaerul, yKCycHasi KUCIIOTa,
[JIMLIVH, YTapHbIN Ta3, YIJIEKUCIIbIN ra3,
aMMHaK, rainieHas U3BeCTh, HeTalIeHas
W3BECTh, MUTHEBAS COJA U IPYTHX),
COCTaBJIATH (OPMYJITBI HEOPTAHUYECKUX U
OpPraHUYECKUX BEUIECTB, YPABHEHUS
XUMUYECKUX PEAKIUN, OOBICHIATH UX CMBICIT,
MOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIINMHA
SKCIEPUMEHTAMH U 3aIIUCAMU YPaBHEHUN
XUMHUYECKUX PEAKIIU;

- YME€Tb YCTaHABIMBATh MPUHAJICKHOCTh
M3YUYEHHBIX HEOPTAaHUYECKUX U OPTaHUIECKUX
BEILECTB K OINPECICHHBIM KJIacCaM U
TpyIIiaM COeAMHEHUH, XapaKTepru30BaTh UX
COCTaB M BaKHEHIIINE CBOICTBA; ONPEIETAThH
BHJIBI XUMHYECKUX CBSI3€H (KOBAJICHTHAS,
HWOHHAas1, METaJNInYecKasi, BOJIOPOIHAs ), TUIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;
KJIacCU(PUIIUPOBATH XUMUUYECKUE PEAKIIHH;

- copMUPOBATH MIPEICTABICHHS: O
XUMUYECKON COCTABIISIOLIEH
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, POJIHA
XUMUU B MO3HAHUH SIBJICHUI NPUPOJIBI, B
(hopMHUPOBAHHUH MBITUICHUS U KYJIBTYPBI
JUYHOCTH, €€ PYHKIIMOHATHHOU
TPaMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS
MPaKTUYECKUX 3a/1a4 U IKOJIOTHUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

- YMETb MPOBOJIUTH PACUYETHI 110 XUMHUECCKUM
(dhopMyiaM U ypaBHEHUSIM XUMUYECKUX
peakuuii ¢ UCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYMH, XapaKTePU3YIOIIHX BELIECTBA C




KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA
BELIECTBA; UCIIOJIb30BATH CUCTEMHBIE
XUMHYECKHUE 3HAHUSA JUI IPUHITHSI peIIeHUN
B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U IPUMEHEHHUEM

OK 02.
Hcnons3oBath
COBpEMEHHBIC
CpeICTBa MOUCKa,
aHanm3a u
MHTEpIIpeTaluu
UHpOpPMALIUU U
nH()OpPMAITMOHHBI
€ TEeXHOJIOTUH JIJIst
BBITIOJTHEHUS
3a1aq
po¢eCCuOHAIBH
Oil 1eSITETbHOCTH

B 06.1acTH IEHHOCTH HAYYHOTO
MO3HAHUS:

- chopMHPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U
00111eCTBEHHON MTPAKTHUKH,
OCHOBAHHOTI'O Ha JUAJIOre KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B IIOJIMKYIbTYPHOM MUPE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOU U

YUTATEJILCKOM KYJIBTYPBI KaK CPEACTBA

B3aUMO/JICHCTBHS MEXY JTFOIEMU H
MIO3HAHUS MHPA,

- OCO3HAHHUE [ICHHOCTH HayYHOH
JeSITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MIPOCKTHYIO U
UCCIIEIOBATEIBCKYIO CSTeIbHOCTD
WHIMBUAYAIBHO U B TPYIIIIE,
OBJiajieHHe YHUBEPCAJIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMU
AeMCTBUAMM:

B) padora ¢ uHgopmaumeii:

- BJIQJICTh HABBIKAMH MOJYUYCHHS
WHPOPMAILIUU W3 HCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO
OCYIIIECTBIISATH TIOUCK, aHAJIN3,
CHUCTEMATH3AIIUI0 U HHTEPIIPETAIIUIO
UHPOPMALIUU Pa3TMYHBIX BHIOB U
dbopM TpeICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3ITUIHBIX
dbopMaTax ¢ yueToM Ha3HAYCHUS
UHPOPMAIINH | 1IEJIEBOH ay TUTOPHH,
BBIOMpAsi ONITUMATIBHYIO (hopMy
NPECTaBICHUS U BU3yaJIH3allHu;

- OIICHUBATh JOCTOBEPHOCTD,
JIETUTHMHOCTh MH(QOPMAIINH, ee
COOTBETCTBHUE MMPABOBBIM U MOPAJILHO-
THYECKHM HOpMaM;

- UCTIOJIB30BATh CPEJICTBA
WH()OPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
pelIeHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 33144 C
co0uroIeHreM TpeOOBaHHIA
OPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, peCypcocOepexeHus],

- yMeTh TUIAHUPOBAaTh U  BBINOJHSTH
XUMHUYECKUNA OSKCHEepUMEHT (IpeBpalleHUs
OpPTaHMYECKUX BEIIECTB TPU HATPEBAHUH,
MOJTy4€HHE STUIICHA U U3yUYEHHUE €T0 CBOICTB,
KaueCTBEHHBbIE pPEAKIMU HAa  aJbJACTU/IBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus
OCNKOB TpU HArpeBaHUM, I[BETHBIC PEaAKIIMH

OeNKOB; MPOBOAMTH  PEAKIUH  HOHHOIO
oOMeHa,  OmpenenaTb  Cpeday  BOIHBIX
pacTBOpPOB, KayeCTBEHHBIE pEakUUH Ha
cyibdar-, kapOoHAT- U XJIOPHUI-AHUOHBI, Ha
KaTHUOH aMMOHUS; peuiaTth
JKCIIEPUMEHTAJbHBIE 33Jaud MO0 TEMaM

"Merambl" u "HemeTtamisr") B COOTBETCTBUH
C TpaBWJIAaMH TEXHUKH OE€30MaCHOCTH IpH
oOpaleHuu ¢ BemeCTBaMU M J1a0OpaTOPHBIM
000pYyIOBaHUEM; TPEACTABIATH PE3yJIbTATHI
XUMHUYECKOT0 SKCIIepUMeHTa B (hopMe 3amucu
YPABHEHUN COOTBETCTBYIOIIUX PEAKLUNA H
(¢bopMynupoBaTh BBIBOJBl Ha OCHOBE JTHUX

pE3yabTaToB;

- yMeTh  aHAIM3HPOBATH  XUMHUYECKYIO
uHpOpMALIMIO, TOJNIY4aeMyl0 U3  Pa3HBIX
HWCTOYHHKOB (cpencts MacCcoBOM

nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU HAy4YHOTO
MO3HAHUS BEIIECTB M XUMHUYECKUX SBICHHMA
(HabmoieHre, W3MEpPEHHE, OKCICPUMEHT,
MOJICIMPOBAHUE);

- YMETh MPOBOJUTH PAcUeThl M0 XUMHUUECKUM
dbopMynaM ©  ypaBHEHHSIM XHUMHYECKUX
peakuumii ¢ HUCHOJB30BaHUEM (UBHUECKUX
BEJIMYMH, XapaKTepU3YyIOUIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HOpManbpHBIE YCJIOBHS) Ta30B, KOJWYECTBA
BEIIIECTBA; HCIIOJIb30BATh CUCTEMHBbIE
XUMHUYECKHUE 3HAHUS TSl IPUHATHUS PEIICHUIA
B KOHKDETHBIX IKM3HEHHBIX CHUTyalusX,
CBSI3aHHBIX C BEILIECTBAMH U UX TPUMEHEHUEM




MPaBOBBIX U AITUYECKUX HOPM, HOPM
nH()OpPMAITMOHHOM 0€30MMaCHOCTH;

- BJIaJIeTh HaBbIKaMH PaclO3HaBaHUA U
3alUThl THOpMAIUH,
UH(POPMALIMOHHON O€30MaCHOCTH
JMYHOCTH;

OK 04.
DddexTrBHO
B3aMMO/IEVICTBOBA
Tb U paboTaTh B
KOJIJICKTUBE N

- TOTOBHOCTB K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE HaBbIKAMU y4eOHO-
HCCJIE0BATEIBCKOM, IPOCKTHON U

- yMeTh TUIAHUPOBAaTh U  BBINOJHSTH
XUMHUYECKUNA OSKCHEepUMEHT (IpeBpalleHUs
OpraHWYECKUX BELIECTB MpPHU HArpeBaHUH,
MOJTy4€HHE STUIICHA U U3yUYEHHUE €T0 CBOICTB,
KaueCTBEHHBbIE pPEAKIMU HAa  aJbJACTU/IBI,

KOMaH/1e COLIMAIBHON IE€ATEIbHOCTH; KpaxMmaj, YKCYCHYH KHCIIOTY; I€HaTypauus
OBiaieHue YHHBEPCAJIbHBIMHA OCNKOB TpU HArpeBaHUM, I[BETHBIC PEaAKIIMH
KOMMYHUKATHBHBIMU JIeiicTBUSIMH: | O€JIKOB; TMPOBOJUTH PpPEAKIUU HOHHOTO
0) coBMecTHas JeATeJbHOCTD: oOMeHa,  OmpenenaTb  Cpeday  BOIHBIX
- IOHUMATh U UCTIOJIb30BATH pacTBOpPOB, KayeCTBEHHBIE pEakUUH Ha
MpEeUMYyIeCcTBa KOMaHIHOU U cynb(ar-, kKapOoHAT- U XJOPUA-aHUOHBI, Ha
WHAUBUAYaIbHON pabOThI; KaTHUOH aMMOHUS; peuiaTth
- IPUHUMATH 1I€JT COBMECTHOM SKCIEPUMEHTAJIbHBIE  3aJayd [0  TeMaM
JIeATeIIbHOCTH, OPTaHU30BBIBATH U "Merambl" u "HemeTtamisr") B COOTBETCTBUH
KOOPJIMHUPOBATH JCHCTBUSA 10 €€ C TMpaBUJaMH TEXHUKU O€30MacHOCTH TpH
JOCTH>KEHHIO: COCTABJIATH IUIAH oOpallleHuu ¢ BEIIeCTBaMU U J1abopaTOPHBIM
JIEUCTBUM, pacipeieiATh POJIU C 000pyOBaHUEM; TPEACTABIATh PE3YJIbTATHI
Y4€TOM MHEHHI YYaCTHUKOB XUMHUYECKOT0 SKCIIepUMeHTa B (hopMe 3amucu
00CYX/1aTh pe3yJIbTaThl COBMECTHOM YPABHEHUN COOTBETCTBYIOIIUX PEAKLUNA H
paboTHI; (dhopmynupoBaTh BBIBOABI HAa OCHOBE 3THX
- KOOPAUHUPOBATH U BBITIOIHITH pe3yabTaToB
paboTy B yCIIOBUSX PEATBHOTO,

BUPTYaJIHHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBHS;

- OCYIIECTBIISITh TO3UTUBHOE
CTpaTernyecKoe MOBEJCHUE B
Pa3IUYHBIX CUTYAIUSX, IPOSIBIISATh
TBOPYECTBO U BOOOpakeHne, OBITh
WHULAATUBHBIM

OBiaieHue YHHBEPCAJIbHBIMH
PeryJsiTHBHbIMU J1eCTBUAMM:

T') IPUHSATHE CeOHA U APYTUX JIIOAe:
- IPUHUMATh MOTUBBI U apTyMEHTBI
JIPYTHUX JIIOJIEH NpH aHATN3e
pE3yIbTATOB JIE€ATEIbHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO
JIPYTHX JIFOJIeH HA OLTHOKHY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh
MU C MO3UIMHU JAPYTOro YEIOBEKa;

OK 07. B o0J1acTH 3K0JI0TrHY€CKOT0 - copMHUPOBATH MIPEICTABICHHS: O

CopelicTBOBaTh BOCIIUTAHHUA: XUMHUYECKON COCTaBIISAIOIIEH

COXPaHEHUIO - ¢(hopMHUPOBAHHOCTH IKOJIOTUYECKOW | €CTECTBEHHOHAYYHON KapTUHBI MUpPA, POJIU

OKpY>KaroIeu KYJIBbTYpbI, IOHUMAaHHUE BIUSHUS XUMUU B MTO3HAHUHU SIBJICHUI MPUPOJIBI, B

Cpensl, COIIMAIbHO-IKOHOMUYECKUX (hopMUPOBAHUY MBILUICHUS U KYJIbTYPbI

pecypcocOepexeH | MPOLEecCOB Ha COCTOSIHUE NPUPOAHON | IMYHOCTH, e (PYHKIIMOHAIbHON

U0, IPUMEHSATH Y COLIMAJIBHOM Cpe/ibl, OCO3HAHUE IPaMOTHOCTH, HEOOXOIUMOM JIJIs pereHUs

3HaHus 00 r7100aJIbHOTO XapakTepa MPAKTUYECKUX 33/1a4 U IKOJIOTHUYECKU




U3MEHEHUU HKOJIOTHUECKUX MPobIIeMm; 000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
KJINMATA, - INTAHWPOBAHUE U OCYLIECTBICHUE 3I0POBBIO U IPUPOJHON CpeENE;
IIPUHIUIIBL JIEHCTBUN B OKpYXKalOIIEH cpelie Ha - YMETb COOJIIOIaTh MPaBUiIa SKOJIOTHYECKU
OepeKIIMBOTO OCHOBE 3HaHUs LIeJeH YCTOMYUBOTO 1enecoo0pa3Horo MoBeeHUs B ObITY U
IIPOU3BOJCTBA, pa3BUTHS YEJIOBEUYECTBA; TPYOBOH AEATEIBHOCTU B LEIAX COXPAHCHUS
3¢ (HeKTUBHO AKTHBHOE HENPUATHE EHCTBHM, CBOETO 3/I0POBbS M OKPYKAIOILIEH MPUPOIHOMN
JIeiCTBOBATH B IIPUHOCSIIMX BpE OKpYyXKarolen Cpelbl; YUUTHIBATH ONIACHOCTH BO3JAECHCTBUSA
YpE3BbIYANHBIX cpene; Ha )KUBBIE OPraHU3MBbI ONPEIEICHHBIX
CUTyaLUsIX - YMEHHE IIPOTHO3UPOBATh BEILECTB, IOHMUMAasl CMBICJI [TI0KA3aTeNs
HEOJIaroNpUsITHBIE 3KOJIOTHYECKHE MpEeAEIIBHON JOMYCTUMON KOHLIEHTpAuu
IIOCJIEICTBUS IIPEIITPUHUMAEMBIX
JIEMCTBHM, MPEAOTBPAILATh UX;
- pacLIMPEHUE OIIbITA AEATEIBHOCTU
HKOJIOTMYECKON HAIIPaBJICHHOCTH;
- OBJIQJICHUE HABbIKAaMH y4eOHO-
HCCIIEIOBATEIILCKOM, TPOEKTHOW 1
COLIMAJIBHOW I€ATEIbHOCTH;
1K 2.4. - BIIa/ICHHE HABbIKAMH JIOBEACHUA -yMeTb IIPOBOUTE PACUETHI 1O XUMUYECKHM
JoBonuts OTIBITHBIX 00Pa31[0B IIPOMBIIIICHHOM hOpMyJIaM ¥ YpaBHEHHAM XUMUYECKHX
OIIBITHBIC MIpoOAYKIHU N0 COOTBETCTBUA o
0Bpa3IIEI TeXHHYECKOH JOKYMEHTAIHH peaKIuii ¢ UCIOJIb30BaHUEM (PU3NYECKUX
MIPOMBIIUIEHHOMN - YMEHHE BHIOWPATh U IPUMEHSITH BCJIIMYMH, XapaKTCPU3YIOIMKX BCIICCTBA C
HPOAYKLHH 110 MaTCPHAJIBI C yICTOM UX KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa
COOTBETCTBHA (bop“Moo6pa3onmHX 1 (QYHKIIMOHAIBHBIX (HOPMATBHBIE YCIOBHS) Ta30B, KOJMUECTBA
TCXHHYCCKOU CBOHNCTB
JTOKYMEHTAIIHI; - 3HAHHE COBPEMEHHOTO BEILIECTBA; HCIIOIb30BATh CUCTEMHBIE

MPOU3BOICTBEHHOTO 000y IOBaHYS,
MIPUMEHSIEMOTO JIJISl U3TOTOBJIEHUS
M3AENUN B AM3aUHUHAY CTPUU

XUMHWYECKHUE 3HAHUS U1 IPUHITHS
[911(9312178:]

KOHKPETHBIX )XU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

- YMETh IUIaHUPOBATh U BBLIITOJIHATH
XUMUYECKHNA DKCIIEPUMEHT;

-pemaTh 3KCIIEPUMEHTAILHBIE 3aa4u
- yMeTb paboTaTh ¢ XUMHUYECKOH MOCYA0H 1
npubopaMu

®dopmoii aTTecTaluy 1o yIeOHOM JUCIUILTNHE SIBISICTCS MPOMEKYTOYHAS ATTeCTAMSA MO AUCHHUILIMHE
(muddepeHIMPOBAHHBIN 3a4eT).




2. Pe3yabTaThbl 0CBOCHHUSI Y41€0HOM THCHUILINHBI, OJJIe;KALHMe IIPOBEPKe

2.1. B pesynbrare arTecTauuy MO Yy4eOHOH NUCIMILIMHE OCYLIECTBISETCS KOMIUIEKCHAs MpOBEpKa
CJIEIYIOIMX YMEHUI U 3HaHUH, a TaKKe JUHaAMHKa (OPMHUPOBaHUS O0IIKX, MTPO(ECCHOHATbHBIX KOMIIETEHLIUHI:

Ne | OK/IIK |Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus Tamut OueHOqHUb X
MeponpUsTHI
I | OcHoBHOE conepxanue
1 Paznea 1. OcHoBBI @DopmyaupoBaTh 6a30BbIE
CTPOEHHUS BelleCTBA |MOHATHA M 3aKOHBI XUMHHU
1.1 | OK 01 CrpoeHue aToMOB Cocranare xumnueckue | 1. Tect «CtpoeHne aTomoB
XUMHUYECKHUX (bopMyIIBI COeIMHEHUH B XUMUYECKHUX DJIEMEHTOB H
AJIEMEHTOB | MPUPOJIa |COOTBETCTBHH CO CTEMEHBIO |MPUPOJIa XUMUUYECKON CBS3WY.
XUMHYECKOMN CBSI3U OKHCJICHUSI XUMHYECKUX 2. 3a/1a4u Ha COCTABJICHUE
AJIEMEHTOB, HCXOS U3 XUMUYECKHX (HopMyJT
BaJICHTHOCTH 1 JIBYXaTOMHBIX COSTUHEHUN
ANEKTPOOTPHUIIATEIIBHOCTH.  |(OKCHAOB, CYIb(UI0B, THIPHIOB
CocTaBIsATh peakiuu U T.IL.).
COeIMHEHUS, pa3noxkeHus, |3. 3agaHus Ha UCTIOIb30BaHUE
oOMeHa, 3aMelIeHHUs, XUMHYECKON CUMBOJIMKU U
OKHUCJIUTEJIHHO- Ha3BaHUH COCAUHEHUM 1O
BOCCTaHOBUTEJIbHbBIC HOMEHKJIAType MEXKIyHAPOAHOTO
peaKIuH. CO103a TEOPETUYECKOMN 1
MPUKIIAJHOW XUMUH U
TPUBHAIILHBIX HA3BAHUU IS
COCTaBJICHUSI XUMHUUECKUX
dbopMyIT IBYXaTOMHBIX
COEIMHEHUH (OKCUIOB,
CyIb(OUIO0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAHHUYECKUX
COCIMHEHHH OTIEIBHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuil 3akOH | XapakTepu30BaTh 1. Tect «Metammmueckue /
OK 02 u tabmuna J[. 1. XUMHYECKUE DJIIEMEHTHI B HEMETAJNIMYECKUEe CBONCTRA,
Menneneena COOTBETCTBHUU C UX AIEKTPOOTPHUIIATEIILHOCTD U
MTOJIOXKEHUEM B CPOJICTBO K 3JICKTPOHY
MEPUOIUYECKON CUCTEME  |XMMHYECKUX JIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB COOTBETCTBHUE C UX JICKTPOHHBIM
J.1. MenneneeBa CTPOEHUEM M MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMUYECKHX djieMeHToB ..
Meungeneesa.
2. l[IpakTrdeckue 3a1aHus Ha
YCTaHOBJICHHE CBSI3U MEKIY
CTPOEHHEM aTOMOB XUMHYECKHX
AJIEMEHTOB U MEPUOANIECKUM
W3MEHEHUEM CBOMCTB




OK/IK

Moayas/Pa3nen/Tema

Pe3yabTaT 00yyeHus

THnbI OLEHOYHBIX
MepONnpHUATHH

XUMHUYECKHX 3JIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBHUH C
nosioxkenueM Ilepuonnueckon
CUCTEME.

3. IIpakTUKO-OpHUEHTHUPOBAHHBIE
TEOPETHYECKHUE 3aJaHuUsI Ha
XapaKTEePU3aLNUI0 XUMHYECKUX
3eMeHTOB: «MeTanmuueckue /
HEMETaJUIMYECKHE CBOICTBA,
3JIEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOEHHUEM M IOJIO)KEHHUEM B
NIEPUOINYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB

JI.1. MennaeneeBay

Pa3znen 2.
XuMHYeCKHe peakunu

XapakTepu30BaTh THIIBI
XHUMHYECKHX peaKIui

KonTpoannasi pabora
«CTpoeHue BeniecTsa u
XHMHYECKHe Peakum»

2.1

OK 01
OK 04

TuIsl XUMHYECKUX
peakuuii

CocTaBiTh peakuu
COCIIMHEHUS, Pa3I0KeHUs,
oOMeHa, 3aMeIlcHUS,
OKHCITUTEIHHO-
BOCCTAaHOBUTCJIIBbHBIC
peaxun

1. 3agaun Ha cocTaBiIeHUE
YPABHEHUH PEaKLUN:

— COCTUHCHHSI, 3aMEeIICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCIIUTEIIBHO-
BOCCTAHOBUTEIIBHBIX PEAKITUH C
UCIIOJIb30BAaHUEM METO/a
AJIEKTPOHHOTO OaaHca.

2. 3a/a4n Ha pacyeT MaccChl
BellecTBa UM 00bEMa

ra3oB 110 U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, MAacCe WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
PEaKIuy BEIIECTB; PAaCUETHI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKINH,
€CJIM OJTHO M3 BEIIECTB UMEET
npuMecu

2.2

DNEKTPOIUTHYECKAS
JIUCCOLIMALNASL U
WOHHBIA 00MEH

CocCTaBsITh ypaBHCHHS
XHUMHUYECKHX PEaKIUH
HOHHOT'O OOMeHA C
y4acTHEeM HEOPTraHHUECKUX
BEILECTB

1. 3amanus Ha cocTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakluii ¢ ydacTUEM KUCTIOT,
OCHOBaHMUI U COJEH,
YCTaHOBJICHUE U3MEHEHHUS




THUnbl OLEHOYHbIX

Ne | OK/IK |Moayas/Paznen/Tema| Pe3yabrat 00ydyenust .
MeponpusTHI
KHUCJIOTHOCTH CPEeJibl
3 Pa3nen 3. Ctpoenue u |UcciaenoBars crpoenne n (KonTpoanHasi pabora
CBONCTBA CBOlicTBa «CBoliCTBa HEOPraHMYECKUX
HEOPraHu4ecKux HEOPraHU4YeCKHUX BellecTB |BellecTB)
BellecTB
3.1 | OK 01 Knaccudukanms, Knaccudumuposats 1. Tect «Homenknarypa u
I[1IK2.4  |HOMEHKIaTypa u HEOPraHWYECKHUE BEIIECTBA |HA3BaHUE HEOPTraHUYECKUX
CTpOECHHE B COOTBETCTBUU C UX BEIIECTB MUCXOJIS U3 UX
HEOPraHUYECKUX CTpPOEHUEM XUMHUYECKON (GOpMYJIIbI UITN
BEIIIECTB COCTaBIICHHE XUMHUYECKON
bopMyIIbI UCXO/I U3 HA3BAHUS
BEIIECTBA 110 MEKyHapPOTHOM
WA TPUBHAILHOM
HOMEHKJIAType».
2. 3ajaum Ha pacueT MacCOBOM
J10JIA (MacChl) XUMHUYECKOTO
arieMeHTa (COeUHEHUs) B
MoOJIeKYJie (CMech).
3. [IpakTuueckue 3agaHust Mo
KJaccu(puKaui, HOMEHKIIaType U
XUMHUYECKHM (popmyam
HEOPraHUYECKUX BEILECTB
Pa3IUYHBIX KIJIACCOB.
3.2 | OK 01 PU3UKO-XUMHUYECKUE | Y CTaHaBIUBATH 1. Tect «OcobenHocTH
OK 02 CBOMCTBA 3aBHCHUMOCTH (PU3UKO- XUMHUYECKHX CBOMCTB OKCHUIOB,
[IK2.4  |HeopraHMuecKux XUMUYECKUX CBOMCTB KHCJIOT, OCHOBaHUH, aM()OTEPHBIX
BELIECTB HEOPraHMYECKUX BEIECTB |TUAPOKCUAOB U COJIEI».

OT CTPOECHUS aTOMOB U
MOJIEKYJI, & TAKXKE TUIA
KPUCTaJUIMYECKON PELIETKU

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX PEAKIUI
C y4acCTHEM IMPOCTHIX U CIOKHBIX
HEOPTaHUYECKHUX BEIECTB:
OKCHJ/IOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPTaHWYECKHUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEePU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTYUCHUSI.
3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHus Ha
CBONMCTBA U MOJIyYEHUE




THUnbl OLEHOYHbIX

Ne | OK/IIK |Mopnyas/Pasnen/Tema| Pesyabtat 00yueHus .
MeponpusTHI
HEOPraHMYECKUX BEILECTB
3.3 | OK 01 WUnentuduxanus NccnenoBats kauecTBeHHbIE | 1. [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHnyeckux peaKL i HEOPraHUYECKUX  |3aJaHKs 110 COCTABJICHUIO
OK 04 |BemecTB BEILIECTB XUMUYECKHUX PEAKLUN C y9aCTHEM
HEOPraHWYECKHUX BEIECTB,
UCIIOJIb3YEMBIX IS UX
UACHTUDUKAITIH.
2.JIaboparopnas padota Nel
“Unentnduxanus
HEOPTraHWYECKUX BELIECTB”

4 Paznen 4. Crpoenue u |HUcciaenoBarb ctpoenne u |KonTposbHasi padora
CBONCTBA cBoiicTBa oprannyeckux |«CTpoeHme U CBOWCTBA
OpPraHMYecKux BelIeCTB OPraHMYeCKUX BelecTB)»
BeLIeCTB

4.1 | OK 01 Knaccuduxkarus, Knaccudumnmponatsb 1. 3agaHus Ha coCcTaBIEHUE
[IK2.4  |cTpoenue u OpraHMYECKHE BEUIECTBA B |HAa3BaHUI OPraHU4YEeCKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 110 TPUBHUATIBHON WIIH
OpPraHMYECKUX BEILECTB |CTPOCHUEM MEX1yHapOJIHON
CUCTEMATUUYECKON HOMEHKJIIATYpE.
2. 3agaHus HAa COCTABJICHHE
MIOJIHBIX M COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYI
OpraHMYECKUX BEILECTB
OTJIEJIbHBIX KJIACCOB.
3. 3ajaun Ha onpezeneHue
npocTtentiel GopmMyITbl
OpraHMYECKON MOJIEKYJIbI, UCXOs]
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CsaoiicTBa YcraHaBIMBaTh 1. 3aanus Ha cocTaBJICHUE
OK 02 |opranunyeckux 3aBHCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX PEAKIUN
OK 04 |coennHeHnit XUMUYECKHUX CBOMCTB C y4aCTUEM OpPraHUYECKUX
I[1K2.4 OPraHMYEeCKHUX BEIIECTB OT |BEIIECTB HA OCHOBAHUH MX

CTPOEHHS MOJIEKYJT

COCTaBa M CTPOCHHMUSI.

2. 3amaHusa Ha COCTaBJIEHHE
YpaBHEHUN XUMUUYECKUX
peaKkuii, WITIOCTPUPYIOIIUX
XHMHYECKHUE CBOMCTBA C YUETOM
MEXaHM3MOB MPOTEKAHUS TaHHBIX
peaKuuii U TEHETUYECKOU CBA3U
OpPTraHWYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacueTrHble 3a1a4yn IO




THUnbl OLEHOYHbIX

Ne | OK/IK |Moayas/Paznen/Tema| Pe3yabrat 00ydyenust .
MeponpusTHI
YPaBHEHUSAM peaKkuil C ydacTueM
OpraHMYECKUX BEILECTB.
4.3 [ OK 01 Wnentuduxanus HccnenoBats kauecTBeHHBbIE| 1 .IIpakTHKO-OpUEHTHPOBAaHHBIE
OK 02 |oprannyeckux peakuy OPraHudeCcKUX 3a/1aHMs 10 COCTaBJICHUIO
OK 04 |BemiecTB, X 3HAUEHUE |COEIAMHEHUMN OTIEIIbHBIX XUMUYECKHUX PEAKLUN C y4aCTUEM
[IK2.4  |u npumeHeHue B KJIaCCOB OpraHUYECKHUX BELIECTB, B T.4.
OBITOBOM U UCIIOJIb3YEMBIX JIJISl UX
IIPOU3BOJICTBEHHON UICHTU(HUKAIMA B OBITY U
JeSITeIbBHOCTH MPOMBIIIIEHHOCTH.
yeJioBeKa
5 Pa3znea S. Xapakrepu3zoBathb
Kunernyeckue u BJIHSIHUE PA3JIMYHBIX
TepMOAMHAMHMYeCKHe |(PAaKTOPOB HA paBHOBecHe
3aKOHOMEPHOCTH U CKOPOCTh XUMHYECKHX
NPOTEKAHMS peakumit
XHMHYECKHX peaKkuui
5 | OKO1 CKOpOCTh XMMHUYECKUX |XapakTepu3oBaTh BiusHUE |[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 peakuii. XMMUYECKOE |KOHIIEHTPAIlUU TEOPETUYECKHUE 3a/1aHus HA
IIK2.4  |paBHOBecue pearupyromux BeecTB 1 |aHajlu3 (aKkTOpOB, BIUAIOLIMX HA
TEMIIEPATYPHI HA CKOPOCTh  |M3MEHEHUE CKOPOCTU
XUMHUYECKHUX PEaKInn XUMHUYECKON PEaKIHH.
XapaKkTepHu30BaTh BIUSHUE
W3MEHEHUs KOHIEHTpalluu
BELIECTB, PEAKLIUU CPEIbl U
TEMIIEPATYPbI HA CMELICHUE
XUMHUYECKOTO PAaBHOBECHUS
6 HccnenoBarh HCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOpBI € 3aJaHHBIMHU
XapaKTepUCTHKAMH
6.1 | OK 01 IlonsTue o pactBopax |PasznuyaTs UCTMHHBIE 1. 3amaun Ha IPUTOTOBJIEHHE
OK 02 pacTBOpLI pacTBOpOB.
[1K2.4
6.2 | OKO01 |UccrnenoBanue cBoiicts [MccnenoBars pu3nKo- JlaboparopHas pabota Ne2
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
[1IK2.4 HUCTUHHBIX paCTBOPOB
II | IpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONePKAHUe TPUKJIATHOTO MOXYJIS)
7 Paspnen 7. OuenuBatp nocjeAcTBHA |3ammTa Kefica (¢ yueTom

Xumus B ObITY H
NPOU3BOACTBEHHOM

OBLITOBO# U
NPOU3BOACTBEHHOI

Oyayureii npogeccuoHAIbLHOM
JAesiTeJIbHOCTH)




Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus Tumut OHeHOqHUb X
MeponpusiTHi
AeATEJIbHOCTH JeATEJILHOCTH Y€eJI0BEKA C
YeJIoBeKa MO3MIHI KOJIOTrHYEeCKOIi
0e30macHOCTH
OK 01 Xumusi B OBITY U OueHuBaTth NOCIEICTBUSA Keiic (¢ yuetom Oymyteit
OK 02  |mpou3BOCTBEHHOM OBITOBOM U npodeccuoHaTbHON
OK 04 NEITEILHOCTU MPOU3BOACTBEHHOMN JIESTeTLHOCTH )
OK 07 yeJI0BEKA IEITEILHOCTH YelloBeKa ¢ |B0o3MOKHBIE TEMBI KEHCOB:
I1IK2.4 IMO3HIIAM SKOJIOTHYECKOM 1. IloTermienne KIuMarta u
0e30macHOCTH BBICBOOOKIEHHE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.
2. Byayume matepuansl 1uist
aBHa-, MaIlIHO- U
pUOOPOCTPOCHHUS.
3. HoBble maTepuansl Ass
COJTHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToOB
Pe3yabTarhbl

o0y4eHHs: yMEHHH,
3HAHHUs, 001LIHE U

OcHOBHBIE ITOKA3aTeJIN

®opMbI U METO/IbI KOHTPOJISI U

BCIICCTB

IPOdbeCCHOHATHBIE OLICHKH pe3yJibTaTa Oll€eHKH
KOMIIETEHIIUH
OK 01, OK 02 dopmynupoBaTh 6a30BbIE KoHTpoJsbHas paboTa 1
MOHSITUS U 3aKOHBI XUMUHU. «CTpoeHHe BelecTsa "
XUMHUYECKHE PEAKIIUII»
OK 01, OK 02, OK 04 UccnenoBath cTpoeHue u KonTponbaas padota 2
1IK2.4 CBOMCTBA HEOPraHUYECKHUX «CBoiicTBa HEOPraHUYECKUX
BELIECTB BEILIECTBY
OK 01, OK 02, OK 04 HccnenoBaTh cTpoeHue U Kontponbnas padora 3
11K2.4 CBOMCTBA OpraHMYECKHUX «CTpyKTypa u CBOIiCTBa

OpPraHn4€CKuUX BCIICCTB»

OK 01, OK 02, OK 04,
OK 07,I1K2.4

OneHUBATh OCICCTBUS
OBITOBOM U MPOU3BOICTBEHHOM
JIESATCILHOCTH YCI0BEKA C
IMO3HITHM SKOJIOTHICCKOM
0e30macHOCTH

Pemenue u 3amura keiica.

IIpomeskyTOoUHAs aTTeCcTAlMA N0 JUCUMUILIMHE (3a4eT).

3.1 ®opmMbI 1 METOIBI KOHTPOJISL.

IIpenMmeToM olLieHKHM city:KaT yMeHus 1 3HaHuUs, npenycMotpeHHble PI'OC no gucummmae OOJ.07 «Xumus B

CIICHUaJIbHOCTH», HAIIpaBJICHHLIC Ha (l)OpMI/IpOBaHI/IG O6H_[I/IX n HpOCI)eCCI/IOHaIII)HI)IX KOMHGTCHL[I/Iﬁ, a TaKXKe

3. OneHkKa ocBOEHHS Y4e€OHOH TMCHMIIHHBI:




JIMYHOCTHBIX PE3YJbTAaTOB B paMKaX IIporpaMMbl BOCIIUTAaHUSI.

KoHTpoJib ¥ 0LleHKa OCBOEHHUS YYeOHO TUCHMIJIHHBI 10 TeMaM (pa3geaaM)

4. 3azaHus AJis1 OEHKH OCBOEHHS M CIUIJINHBI

KoHTposnb 1 o1ieHka pe3ynbTaToB OCBOEHUS Y4EOHOM NUCIUIUIMHBI OCYIIECTBISIETCS MPENoJaBaTesieM B
IPOLIECCE MPOBEICHUS YUESOHBIX 3aHATHH, MPAKTUUECKUX 3aHATUH, IPOBEPOUHBIX PabOT, TECTUPOBAHUS, YCTHOTO
OTIpOCa, BBITIOJHEHHSI CAMOCTOATENbHBIX paboT. MTorosas arrecranus B hopme quddhepeHIIMpoBaHHOTO 3a4ETa.
CryneHt gomnymieH K qudgepeHIMpoBaHHOMY 3a4€Ty, €CIIH BBITIOJHEHBI U 3aU4TEHBI BCE MTPAKTUYCCKHUE 3aHATHS,
BHEAYIUTOPHBIE CAMOCTOSTEIbHBIE PA0OTHI BHITOIHEHBI HA TIOJIOKUTEIBHBIE OLEHKH.

4.1 TeopeTuueckue 3ajaHue MO JTUCUHUILIIMHE .

[lepeuncnute OCHOBHBIE TOHATHS XUMUHU.

Kaxk otnnuunth husmdeckoe siBICHUE OT XUMHUYECKOT0?

HazoBute Tunsl xumuyeckux Gopmyi. [Ipuseaure npumepsl.

ChopmynupyiiTe OCHOBHBIE KOJMICCTBCHHBIC 3aKOHBI XUMHH U OOBSICHUTE  HMX C TOYKHU 3PCHHUS

aTOMHO-MOJIEKYJISIPHOTO CTPOEHUSI.

5. B uem otnuume HopMyITHPOBKY EPUOAMUYECKOTO 3aK0Ha, nanHou JI. V1. MenpaeneeBbiMm,
OT COBPEMEHHOU (popMyTHpoBKU?

6. Kaxkue cBoiCTBa XUMHUYECKUX DJIEMEHTOB U3MEHSIOTCS IEPUOIUUECKU?

7. TlokaxxuTe Ha MpUMepe CBOMCTB LIEJIOYHBIX METAJIOB U FAJIOT€HOB 3aKOHOMEPHOE U3MEHEHUE

WX CBOWCTB.

[IpoBenuTe 0630p cTpykTYyphl [lepnonnyeckoil CHCTEMBI XUMHUUECKHUX 3JIEMEHTOB.

9. [Ilokaxkute B MEPUOAMYECKON CUCTEME MEPUOIbl XUMHUUYECKUX DJIEMEHTOB U OOBSICHUTE
M3UYECKUN CMBICH EPUOIA.

10. ITokaxkute B MepUOAMYECKON CUCTEME TPYIIIbl XUMHUYECKUX DJIEMEHTOB U OOBICHHUTE
buznyecKuil CMBICH JIEJICHUS SJIEMEHTOB Ha TPYIIIbI U OATPYIIIIHL.

11. Yem xapaxTepusyrorcs s-, p-, d- u f-amemeHTHI1?

12. Chopmynupyiite onpeaeneHue MOHATUSI «aTOM.

13. U3 xakux 4acTHUI] COCTOUT aTOM?

14. Chopmynupyiite onpeaeneHue MOHATUS KOPOUTAIIbY.

15. CxoJbKO MPOCTPAHCTBEHHBIX OPUEHTAIIMI BO3MOYKHO ISl S- M P-3JIEKTPOHOB?

16. Kakumu napameTpamu XapaKTepU3yeTCsl COCTOSIHUE AJIEKTPOHA B aToMe?

17. Kak onpenennuts MakCHMaIbHOE YHCIIO AIEKTPOHOB Ha KaXKJ0M YpOBHE aroma?

18. Cdopmynupyiite onpeaeneHNe MOHATUS «XUMHUECKAast CBSI3bY.

19. OxapakrepusyiTe KOBaJEHTHYIO CBsI3b. Kakue BUIbI KOBAJICHTHOU CBSI3U BaM M3BECTHBI?
[TpuBenuTe mpuUMepBHI.

20. ChopmymnupyiiTe onpeaesieHne MOHATHS «3JIEKTPOOTPUIIATSIIEHOCTDY.

21. Oxapaxrepusyiite m- u 6-cBs3M. [IpuBenure npumepsl.

22. OOBsSICHUTE MEXaHNU3M 00pa30BaHUs JOHOPHO-AKIICTITOPHOH CBSI3H.

23. Kakue coenHeHUs Ha3bIBAOTCS KoMIUieKCHbIMU? [IpuBeauTe mpuMepsl.

24. VYxaxute 00JaCTH NIPUMEHEHHSI KOMITJIEKCHBIX COEIUHEHHUH Ha KeJIe3HO0POKHOM TPAHCIIOPTE.

25. KakoBa xapakTepuCTHKa HOHHOU CBA3U?

26. Kakue coeqmHenust oTHOCATCS K MOHHBIM? [IprBenuTe npumepsl.

27. Kak Oynet u3MeHSTCS ClIOCOOHOCTh JIEMEHTOB K 00pa30BaHUIO METAIITMUECKOH CBS3U?

28. OxapakrepusyiTe 0COOEHHOCTH BOJOPOIHOM CBS3H, €€ BIMSHUE HA CBOMCTBA BEIIECTB.

29. HazoBute arperaTHble COCTOSIHUS BemiecTB. [IpuBenuTe npumepsl.

30. Yewm ormuarorcs aMop(HBIC BEIIECTBA OT KPUCTALIIOB?

31. Ha KOHKpETHBIX pUMepax MOKAKHUTE 3aBUCHMOCTh CBOMCTB BELIECTB OT THIA KPUCTAILTHIECKIX

pemeToK. YKaXuTe 00J1acT! MX UCIIOIBb30BaHMs B TPO(ECCHOHATFHON IEATEIIbHOCTH.

b s
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32. Cdopmynupyiite onpeaesacHne NOHATHIA «PacTBOP», «PACTBOPUTEIbY.

33. Ilepeuncinre U3BECTHBIE BaM BH/IbI pACTBOPOB.

34. YT0 noka3pIBa€T paCTBOPUMOCTD BEILECTBA?

35. ChopmynupyiiTe onpeereHIe MOHITHS «TETIOBON 3P PEKT pacTBOPCHU.

36. ChopmynupyiiTe onpeeieHue MOHATUS «KOHIEHTPALHs PacTBOPay.

37. llepeunciuTe OCHOBHBIE CIIOCOOBI BBIPAKEHUSI KOHLIEHTPALIUK PACTBOPOB.

38. Kakue BeniecTBa Ha3bIBAIOTCS AIEKTPONIMTAMU U HedneKkTpoiautaMu? IlpuBenure npuMepsl.

Kpurepun oileHKHM 0TBETOB

Oyenka Kpumepuu

5  «oTim» OTBET NOJIHBIA U MPABUJILHBIA HA OCHOBAHUHU M3YyUYEHHBIX TEOPUI; MaTepHral
U3JI0KEH B ONPEAEIEHHON JIOrMYECKOM MOCIIE10BaTENBHOCTH, TUTEPATYPHBIM
SI3BIKOM: OTBET CaMOCTOSTEIIbHBII.
4  «xop.» OTBeT NOJHBIN U NPaBUIbHBIA HA OCHOBAHUM M3YUYEHHBIX TEOPUI; MaTeprai
W3JI0KEH B ONPEJEICHHON JJOTUYECKON MTOCJIEI0BATEIbHOCTH, IIPY 3TOM JIOIYIIEHbI
JIBE-TPU HECYIIECTBEHHBIE OIINOKH, UCIIPABICHHBIE IO TPEOOBAHUIO

MIPENO1aBaTelIs.

3 «yHOBIL» OTBeT MOJHBIN, HO MPHU FTOM JIONYIIIEHA CYIIECTBEHHAs OIIMOKA, UJIA HETIOHBIHN,
HECBSA3HBIM.

2 «HEYyIL.» [Ipu oTBeTe OOHAPYKEHO HEMOHUMAHUE CTYIEHTOM OCHOBHOTO COJIEP KAHUS

yqe6H0ro MaTepHraia Ujinu JOIYIICHBI CYIIIECCTBECHHBIC OH_II/I6KI/I, KOTOPLBIC CTYACHT HE
CMOT" UCHTPABUTH IIPX HABOJAAIIMX BOIIPOCAX NPEnoaaBaTCIIsd.

4.2 HpaKaneCKne 3aJaHuA M0 JUCHUIIJIUHE

1.  Omnpenenute BaJE€HTHOCTH M CTETICHh OKUCJICHHS aTOMOB B BetiecTBax ¢ popmynamu: N,, NF;, NHs, H.O,,
F», SO, SO;3, N2Os.

2. OmnpenpenuTe KOJUYECTBA BEIIECTBA: a) a30Ta Maccoit 14 r; 6) xene3a maccoii 118 1; B) cepbl maccoii 64 r.

3. Ompenenure Maccy: a) 0,5 mons KOH; 6) 3 mons HNOs; B) 2 mons H,SOs; 1) 0,1 Mone FeCls.

4. Ompenenute MacCoOBBIE JOJTHU JIEMEHTOB B OCPOPHOI KUCTIOTE.

5. Paccuwmraiite Mmaccy aToMa KHCIOpPO/Ia, €CIIM OTHOCHTEIbHAS aTOMHAsi Macca ero paBHa 16.

6.  JlaiiTe xapakTepHUCTHKY 1O nepuoanueckoi cucreme Jl. V1. MeHnmeneeBa ajieMeHTaM C MOPSIKOBBIMU
Homepamu 12, 26, 47, 53, 80 u 83.

7.  Kak u3MEeHSIOTCSl CBOMCTBA PJIEMEHTOB B IIEPHO/IE, TPyIE (ClieBa HampaBo)?

8.  Uepes pactBop NaOH maccoii 15 r npomyctunu cepoBonopon H»S maccoii 30 r, kakast cosib oOpasyercs
npu 3ToM? OmpeniennTe ee Maccy U KOJIMYECTBO.

9.  Ilpm B3aumopaelcTBUM 18 T TEXHUYECKOTO CIUIaBa AIFOMUHUS ¢ U30BITKOM PacTBOpa THAPOKCHIA HATPHUS,
Bbiiensiercs 21,4 nraza  (H.y.). Onpenenure MacCOBYIO A0JIO AJIFOMUHUS B HCXOJTHOM CILIABeE.

10. Ompenenure 37eMEHT, pH oaHoM cxxuranuu 0,51 r koroporo oOpasyercs 1,28 r nuokcuma.

11. Omnpenenute MaccoBYIO JI0JIIO CEPhI B CyJib(aTe ABYXBAJICHTHOTO METaJUIa, 7,2 T KOTOPOTO MPH peakluu ¢
n30BITKOM XJIopHuaa 6apust oopazosanu 13,98 r ocanka.

12.  Jlns momydeHust ocaaka cyiibara 0apusi ObLI B3SIT paCTBOP CEPHOM KHCIIOTHI C COICPIKAHUEM OCHOBHOTO
BemiecTBa Maccor 490 r. MaccoBast 101 BBIXO/1a COJTH OT TEOPETUUYECKH BO3MOXKHOTO cocTaBuiia 96%.
KakoBa macca nomyuenHoro cynbdara 6apus?

13.  O6pazen ynoopenus conepxxkut 80% KCI. KakoBa maccoBas nons kanus B iepecuete Ha K,O B aTom
obpa3zie?



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.

38.

st yHUUTOXXEHUS] BPEAHBIX TPHI3YHOB B MOJIEBBIX YCIOBUSAX UCIOJbB3YIOT XJIOP, 3aMOJIHSS UM HOPbI
JKUBOTHBIX. XPAHAT U MEPEBO3AT XJIOP B CTANLHBIX OAJUIOHAX MO/ AaBleHreM okono 6,06-10° Ia.
PaccuuTaiite 00beM, KOTOPBIN 3aiiMeT XJ10p Maccoi 50 KT pU HOPMAJIbHBIX YCIOBHSX.

Kakoii 00beM X710poBo10p0o1a MOKET ObITh MoxyueH u3 40 11 xjaopa?

Oxcup Bananus (V) Moyy4aroT CKUTaHWEM MOPOIIKA MeTaiia B Kuciopoje. Paccuntaiite Mmaccy BaHaaus,
HEOOXOAUMYIO IS MOTy4YeHus: oKkcuia maccoit 50 T.

[Ipousoiiaer nu nojiHas HEUTpaIU3aLUs IPU CIMBAHUU PACTBOPOB, coaepxamux 20 r THAPOKCUIA Kalus U
22,5 T a30THOM KUCIOTHI?

[TpakTrnyeckas padora Nel

CocraBbTe 27EKTpOHHYIO hopMyIty aroma TuTaHa Ti, atroma kaamus Cd.

CocTtaBbTe 37€KTPOHHBIC (HOPMYJIIBI DJIEMEHTOB C IOPSAAKOBBIMU HOMepaMu 23, 33. YUeM OTIUYAIOTCS UX
ANIEKTPOHHbBIE (HOPMYJIIBI?

O6pa3zern rematuta coaepxxut 82% Fe,Os. KakoBa maccoBas 10515 jkene3a B JaHHOM 00pasiie?

[Tpu ananu3e cranu Ha cojep’kaHKue B HEH yriepoaa odpasel| cIutaBa C)KUraroT B TOKE KUCIOPOAa U
YJIaBIMBAIOT BBICTUBIIHICS TP 3TOM okcuJ yrieposa (IV). Onpenenure MaccoByo A0MI0 yIriiepoja B
oOpa3sie cranu, ecau HaBecka ero Owuia 10,00 r, a Mmacca okcuna yriepona (IV) cocraBuna 0,23 .

Jns npurotosienus 500 T IEMEHTHOTO pacTBOpa, IPUMEHSIEMOTO B CTPOUTENILCTBE, CMEIIMBAIOT 75 T
1eMeHTHoro nopoika, 300 T mecka u 125 1 Boasl. OnpeennTe MacCoBbIE J10JI1 KOMIIOHEHTOB B
pacTBope.

Ha npennpusarusix xene3HoJ0poKHOT0 TpaHCTIOpTa (FralbBAaHMUECKHUE 11€Xa, IKOJIOTHUECKUE Tab0opaToOpHn)
JUTSL OIIPEICIICHUS COJIepP KaHUs HEPACTBOPUMBIX IIPUMECEH B pacTBOpaxX WM BOJE MPUMEHSIOT
¢upTpoBaHKe. BRIUUCIUTE MAaCCOBYIO JIONI0 HEPACTBOPUMBIX MPUMECEH B TaHHOM 00paslie pacTBopa,
eciM Macca ocaaka Ha puibTpe paBHsach 1,2 T, Mmacca punbrpata — 18,8 1.

B kaxoii BET OKpACUTCS JTAKMYC B PaCTBOPE, [TOJIy4EHHOM IpH B3anuMoaercTeuu 40 T rugpokcuia
KaJIbIUA C COJSIHOU KUCTOTOM, conepxaniend 40 r xjgopoBoiopoaa?

CocTaBbTe ypaBHEHHUS FIEKTPOIUTUYECKON TUCCOLUALIUMY CAEAYIOIUX OCHOBAHUN: THIPOKCHUIA JIUTHS
LiOH, ruapokcuna crponnus Sr(OH),.

CocraBbTe ypaBHEHUs SIEKTPOIUTUYECKON TUCCOLUAIINHI CIICAYIONIMX COJICH: Cynb(dara amoMUHHS
Alx(SOs);, kapbonara Hatpus Na,COs.

B 200 mut Bogb! pactBopuiu 4,0 T okcua 6apusi. OnpeaenuTe MacCoBYIO JOII0 paCTBOPEHHOTO BEIIECTBA
B pacTBOpE.

Hanuinure nosiHbie U KpaTKUe HOHHBIE YPaBHEHUS PEAKIIMI MEX]ly paCTBOpaMU: a) XJIOpHUJIa KAJIUS U
HUTpaTa cepedpa; 6) ruapokcua kanus u Hurtpata meau (II); B) cynsdara HaTpust 1 HUTpaTa Oapus; T)
cynbdara aToMUHHS U XJI0pHIa Oapusi.

CocTaBbTe MOJICKYJISIPHBIE YPABHEHUS 110 HOHHBIM YPABHEHUSIM: a) Zn*" + 20H = Zn(OH),;

0) FeS + H" = H,S + Fe™;

B) H"+ CN = HCN;

r) CH;COO + H" = CH;COOH.

XKectkas Bona conepxut rusipokapoonat maruus (maccosas 1o 0,008%) u runpokapOOHAT KaabIHs
(maccoBas gons 0,0012%). Paccuuraiite Maccy ruipokcuia KaJbliys, KOTOPYIO HaI0 100ABUTh K BOJIC
Maccoii 1 T Ui ycTpaHeHUs )KeCTKOCTH.

Omnpenenure Maccy Xxpoma, KOTOpasi BBIJIEJISETCS Ha KaTOJIe MIPH AJIEKTPOJIM3E CyIb(paTa XpoMa B TCUCHHE
3-x yacoB npu Toke 12,4 A, ecnim BbIxoJ Xxpoma 1o Toky paBeH 60%. [IpuBenure cxemy anekTpoinsa
pacTBopa cynbdara Xxpoma.

CocTaBbTe ypaBHEHHS peaKkiuil, MPOTEKAIOIINX Ha IPaQUTOBBIX AJIEKTPOIaX MPH SJIEKTPOIIU3E: )
pacmuiaBa MgCl,, 6) pactBopa MgCl..

Onpenenute HEM3BECTHBIN ABYXBAJICHTHBIM METALI, €CIIU MPU MPOIMyCKaHUU TOKA, CHIIONW 2 A B TeueHue |
gaca 14 MunyT 24 ceKyH/I Yyepe3 BOJHBIA PACTBOP COJIM ATOTO METaJlIa Ha OJHOM U3 TPadUTOBBIX
AJIEKTPOJIOB BBIJETUIICA MeTajul Maccoit 2,94 1. Beixoa o Toky npuHath 3a 100%.

Omnpenenure Maccy Mey, BbIACIUBLIENCS Ha KaTO/I€ IIPU MIPOIyCKaHUU TOKa cuiioi 2 A B TeueHue 10 Mun
yepe3 pactBop xsopuna meau (11).



39. C kakuMu U3 NEePEUYHCICHHBIX BEIIECTB OyIET pearupoBaTh: a) ruapokcu Hatpus — H,O,
Zn, O,, Si, P, NO,, ZnO, AI(OH);; 0) ruapokcun 6apust — CO,, O,, HNO;, NaOH, Na,SO,, FeO,
ALOs, AgCl, CuO;

40. B) ruapokcun maraus — SOs, O,, HCI, Na;PO,4, NaOH, CuO. Hanumure COOTBETCTBYIOIINE YPABHEHHS

peaKLHUid.
41. C xakuMH U3 IEPEUUCIICHHBIX BEIIEeCTB OyAeT pearupoBarh:  a) coisHas kuciota — Fe, Hg, P,Os, SO,,
AlLO;, Al, Zn(OH),, Na,SOq; 0) pa3basiienHas cepHas kucnora — SOs, FesO4, Cu, Mg, CO,

Na3P04, PzOs;
B) pa3baBneHHas a3oTHas kucnora — Zn, S, CuO, Fe, ZnO, Cu, AI(OH);, P.
42. HanummuTe cOOTBETCTBYIOUINE YPABHEHUS PEaKIU.
43. Cocrasbre paBHeHHs peakuuid: NaCl—-Na—NaOH—Na,SO4—NaNO;.
44. CocraBbte ypaBHeHus peakiuii: S—SO,—H>S0;—Na,SO;—Na;PO,.
45. Cocrabre ypaBHenus peakiuii: Cu—Cu(NO;),—Cu(OH),—CuO—Cu—CuCl..
46. CocraBbre ypaBHeHuUs peakuuil: Zn—7ZnS—ZnClL—Zn(NOs),—Zn(OH), —Na,[Zn(OH),].
47. Cocrasbre ypaBHeHus peakuuii: P—P,0s—H3;PO,—K;PO..
48. CepHast KuCIOTa MPUMEHSETCSI B TEXHOJOTHH JJIsl TPaBJICHUS METaUIOB (ylajeHHE IUIEHKU OKCHUIOB C
MOBEPXHOCTU MeTalsIoB). Paccunraiite onTuMaibHOE OTHOLIEHHE MAcChl KUCIOTHI B PACTBOPE K
Macce okcuaa meau (II) mpu TpaBneHun Meau, eciu U3BECTHO, 4TO KUCIOTH Oepércs B 10 pa3 Oosnblie, yem
TpeOyeTcs 10 YpaBHEHUIO pPeaKIuH.
49. MOXHO J11 110 BHEIIHEMY BHJy OIIPEIEINTh, K KAKOMY KJIacCy BELIECTB OTHOCUTCS JAHHOE BEILIECTBO?
50. Kakue (pu3nKko-XxuMHUYECKUE UCCIIE0BAaHUS (OIBITHI) HEOOXOAUMO ITPOBECTH C BEILIECTBOM, 4YTOOBI TOUHO
OTIPEAEIUTh €r0 MPUHAIEKHOCTD K:
a) MPOCTHIM BeIIeCTBaM; 0) MeTaJlJIaM WM HEMETaJUIaM; B) CIIOKHBIM BEIIECTBAM; I') OKCUaM; /1) KHUCIOTHBIM,
OCHOBHBIM WJIM aM(OTEPHBIM OKCHJIaM; €) OCHOBAHHUSAM, KUCIOTaM WIN COJIsAM?
51. CocraBbre paBHeHus peakiuii: NaCl—-Na—NaOH—Na,SO,—NaNO;.
52. CocraBbte ypaBHenus peakuuii: S—SO,—H,SO;—Na,SO;—Na;PO..
53.CocraBbTte ypaBaenus peakiuii: Cu—Cu(NOs),—Cu(OH),—CuO—Cu—CuCl..
54. CocraBbTre ypaBHeHuUs peakuuil: Zn—7ZnS—ZnClL—Zn(NOs),—Zn(OH), —»Na,[Zn(OH),].
55. CocraBbre ypaBHeHus peakuuii: P—P,0s—H;PO,—K;PO,.
56. PacctaBpTe KO3(PDUIIMEHTHI B YPABHCHUSIX OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOIOM
3JIEKTPOHHOT0 6ajaHca, KaK 3TO YKa3aHO BhIIIE:
a) KMI’IO4+ st + HzSO4: MHSO4+ S+ KzSO4+ Hzo;
6) KMHO4+ KzSO3 + KOH = KzMIlO4+ KQSO4+ HZO,
B) HBr + KMnO, = Br,+ MnBr,+ KBr + H,O;
F) H.S + K,Cr,0O7+ H,SO, = S + CI'z(SO4)3 + K,SO,+ Hzo;
)1) /n + HNO3 + HzSO4: NzO + ZHSO4+ HzO
e) S+ KC103 + H2O = C12+ HzSO4+ KzSO4;
x) HC1O4+ SO, + H,O = H,SO.+ HCI;
3) Mg + H,SO4 = MgSO4+ S + H,0;
n) FeCl,+ HCIO4+ HC1 = Cl,+ FeCl;+ H,0;
K) L+ KOH = KIO; + KI + H,0;
J'I) Mg + HNO3 = NZO + Mg(NO3)2 + HzO;
M) P+ HNO3 + HzO = H3PO4+ NO,
H) SOz + KzCI'zO7+ HzSO4 = CI’2(SO4)3 + KzSO4+ HzO;
0) FeS + O, = Fe,O3+ SO..
57. Onpenenure 06beM BOIOpOa (P HOPMAJIBHBIX YCIIOBUSX ), BBIJICIICHHBINA MPU B3aUMOJICUCTBUH C COJISTHOM
KHUCJIOTOW aJIIOMUHMS Maccou 5 T.
58. Ilpaktuyeckas pabora Ne3 B hopme nmpakTU4ecKoi NOATOTOBKU
59. MOHO JI1 CUUTaTh KOPPO3UEH CIIEAYIOIINE POLIECCHI: a) OKUCICHHE XKeJie3a IPH IEKTPOCBapKe; 0)
B3aMMO/ICICTBHUE LIMHKA C COJITHOM KUCIIOTOM IpU MOJyYEHUH pacTBOpa Ui TPABJICHUS METallla B X0/1€ TastHUSI.
JlaiiTe 000CHOBaHHBIN OTBET.
60. By et 5u 3au1uILeH Kele3H0J0POKHBIA MOCT, BBINIOJIHEHHBIN U3 CTaIH, OT 3JEKTPOXUMHUYECKON KOPPO3HUH B
BOJIE, €CJI HA HEM YKPEIHTh IUIACTUHY U3 APYrOro MeTajlla: a) Maruus; 0) CBUHLA; B) HUKeJs?



61. K pactBopy, conepxatemy 27 r xiaopuga meau (11), no6asunu 14 r xxene3nsix onuwiok. Kakas macca meau
BBIJIEJIWIIACh B PE3yJIbTaTe 3TOM peakuuu?

62. Oxcun xpoma, IPUMEHSAEMBIN B COCTABE MACTBI AJIs1 IOJUPOBKH IOBEPXHOCTH JAeTaNel, conepkuT 68,42%
xpoma. OrpeenuTe cTeneHb OKUCIEHUs XpoMa U (OpMyIly OKCHJIA.

63. dropup anOMHUHUSA, IPUMEHSAEMBII B IPOU3BOCTBE AMAJIEH, IIOIYUYal0T HEUTpanu3aue ruipokcuaa
TIOMHUHMSI IIJIABUKOBOM KUCIIOTON. PaccunTaiiTe MaccoByto 101110 TOPOBOJOPO/IA B KUCIOTE, €CIIU HA
B3aumoieiictaue ¢ 200 r ruapokcuia amoMuHus morpedosanock 405 T MIaBUKOBOM KHCIOTHI.

64. MaccoBsI€ J10JTH IPUMECEH B UyTyYHE COOTBETCTBEHHO paBHBI: yriepona — 4%, kpemuaus — 1,5 %, pochopa —
2,2 %, cepsl — 0,2 %. PaccuuTaiite 00bEM Kucnopoaa (H. y.), KOTOpbIil HEOOXOAMM JJIsi OKMCIICHHUS YKa3aHHbIX
npumecei B yyryHe maccout 500 kr.

65. OOpaser yyryHa Maccoii 8,2 r paCTBOPUJIM B COJITHON KUCIIOTE, M IIPU 3TOM BBIJEIHIOCH 3,2 J1 BOJOpOJa
(H.y.). Cumras, 4TO CIUIaB HE COJEPKAI HUKAKUX MOCTOPOHHUX METAJUIMYECKUX M HEMETAUNINYECKUX
IIPUMECEH, paccUnuTaiiTe MacCOBYIO JIOJIIO YIIIepoia B JaHHOM 00pa3sle YyryHa.

66. JIabopatopnas pabota Ne6

67. Kakue u3 BeuiecTs, popMysibl KOTOPBIX MPUBEIECHHBI HUKE, SBISIOTCS H30MEPAMU:
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69. Hanumure CTpyKTypHBIE (POPMYIIBI CIEAYIOMIUX YTIEBOAOPOIOB:

70. a) 2,2-numetunmnponay; 0) 2,2,4-TpUMEeTUIITICHTAaH;

71. B) 2-metun-3-3tundyta; r) 1,3-qumeTunoyTaH.

72. CocTaBbTe ypaBHEHHUS PEAKIIMii, XapaKTepHbIE Il XMMUYECKUX CBOMCTB 3TaHA.

73. OxapakTepu3yiiTe Gu3nuecKre CBOMCTBA MPEAEIbHBIX YIiIeBo10poa0B, coctaBa CsHs  CsHy,. Ykaxkute ux
MPAKTUYECKOEe MPUMEHEHUE Ha KEJIE3HOJOPOKHBIX O0BEKTaX.

74. CocTaBbT€ ypaBHEHHUS PEAKIIMM, COTJIACHO CXEME:

75 C g CH4 — CH3C1 — C2H6 g COz

76. Onpenenure 06beM KUCIOPO1a, HEOOXO0AUMOTO 1i71st TosHOTO cropanus 200 T meHTaHa.

77. Macca CKIKEHHOTO ra3a B 0ayuioHax JUisl TEXHHYECKOTO UCTIONIb30BaHUS Ha MPEANPUATHIX
KEJIE3HOOPOKHOTO TPAaHCIIOpTa COCTaBiseT okoJio 10 kr. Paccuuraiite 00beM BO3ayXa, HEOOXOAMMBIN IS



COKUTAHUS 3TOTO KOJIMYECTBA r'a3a, 1oJjaras, 4To ero OCHOBHOM cocTaB — npornaH. Kakoit 00beM yriekucioro
rasa IpH 3TOM BBIACTUTCA? PacueTsl MpuBeANTE K HOPMAIBHBIM YCIIOBHSM.
78. PaccuunTaiite 00beM BO31yXa, HEOOXOJUMBIH I CrOpaHus ra3000pa3HOro TOIIMBA, IPUMEHSIEMOTO B
TEIUIOBO3HOM XO3SHCTBE, 00beMOM 1 M’ ¢ 00beMHBIME H0IsMH MeTaHa 91%, stana 4%, Bogopona 2%, a30Ta u
IPYTHUX HEroprouux razos 3%.
79. CocTaBbTE YpaBHEHHUS PEAKIIH, COTJIACHO CXeMaM:
a) CH4 — C2H4 d CzHe d COz
6) C2H5—> CszCl — C2H4—> CszOH
80. Onpenenure 00beM ITUIICHA, 00PA3YIOIIEroCs MPH JAerHapaTalMy ATUI0BOTO criupta Maccoit 200 r, eciu
BBIXOJ MPOoyKTa cocTaBUT 80% OT TEOpeTHUECKHU BO3ZMOKHOI0?
81. Onpexnenure 00bEM ITUIICHA, KOTOPbIM HEO0X0AUM /71 osTyueHust 126 Kr okcua 3TUIeHa, yYuThIBas, YTO
IIPOM3BOJICTBEHHbIE OTEPH 3TUIIEHA COCTABIIAIOT 10%.
82. Ompenenute Maccy OpoMa, HEOOXOAUMOTO AJis onydeHus 1,2-nudpomdtana u3 17,5 r aTunexa.
83. CocTaBbTe ypaBHEHUS PEAKIIMiA, COTJIACHO CXEMaM:
a)CaCO3 — A - C&Cz — Csz — C6H6;
0) <
84. HazoBure o0nacTu MpUMEHEHHUS alleTUIIEHA, €r0 TOMOJIOIOB U ITPOU3BOHBIX Ha MPEANPUATUIX
KEJIE3HOAOPOKHOTO TPAHCIIOPTA.
85. Omnpenenute 06beM aleTHIIEHa, HEOOXOAUMOTO ISl oJy4yeHus 1 Kr BUHWIXJI0puaa, npu Beixoae 90% ot
TEOPETUYECKH BO3MOYKHOTIO.
86. Onpenenute 00BEM BOJOpOAa, TpeOyeMoro i noiydenus 134 1 3TaHa npu rTUAPUPOBAHUY alleTUIICHA.
87. Onpexnenure 00bEM alleTUIICHA, KOTOPBIA MOXHO MOIY4YHUTh U3 KapOuaa kanplus macco 15 kr. Ecnu nomns
npuMecel B kapouie Kaiabius coctaisier 15%.
88. Onpezennre 00bEMBI AlIETHIIEHA U BOAOPOA (H. y.), 00pasyoierocs npu kpekuure u3 1000 m°
IIPUPOJIHOTO rasa, cojepsxauiero 96% meraxa.
89. CocraBbTe ypaBHEHUS PEAKLM, COTJIACHO CXEME:!
a) CH4 — C2H2—> C6H6—> C6H12.
6) CaCO; — CaO — CaC; — C,H, — CHy — C,HsCl — C4H o — nuxnodyTtas.
B) CH4—> CH3C1 — C2H6 — C2H5C1 — C3Hg — A and C5H14 — C6H6 — C6H5N02.
90. Onpenenute Maccy LMKJIOreKCcaHa, HE0OX0AMMOTo — /Ui odydeHus 2,43 Kr 6eH301a IpU peakLuu
nerupupoBanus. Kakoii ra3z u B kakom oobeme oopazyercst?
91. Kak, ucxons u3 Merasa, noiy4utb 6en3on? Onpenenure 00beM MeTaHa, HEOOXOJUMOT0 JUIsl OoyyeHus 8,2
r OeH3osa 6e3 ydera rmoTephb.
92. CocTaBbTe CTPYKTYpHBIE (POPMYJIBI CIEAYIOMIUX BEIECTB:
a) 2,4,6-tpumeTmiiOeH30m; 6) 1-meTmn,4-u300yTUIOeH301T,
B) 1,4-u30omponuinden3omn; r) 2-MeTui,3-3THIOEH3011.
93. Kakas macca 0eH30/1CcyIb(pOKUCIOTH oayuuTcs npu aectun 200 mi 94% -noro pactBopa H,SO4 (p =
1,83 r/cm’) Ha Gen3omn?
94. 13 aneruniena oobemoM 23 11 (H. y.) momxyuuian 0en3oi Maccoit 16 . Onpenenute mporeHTHBIN BBIXO/
HUTPOOEH3071a.
95. Macca CkM)KEHHOTO0 ra3za B 6ajuioHax Juist ObITOBOTO MCIIOIb30BaHUs cocTaBisieT okoiio 10 kr. Paccunraiite
00beM BO3/yXa, HEOOXOJUMBIH [T COKMTaHUS ATOI0 KOJIMUYECTBa rasa, rojaras, 4To €ro OCHOBHOM COCTaB —
nponal. Kakoit 00beM yriaekucioro ra3a npu 3ToM BblIeIUTbea? PacueTsl npuBeIuTe K HOPMaJIbHBIM
YCIIOBUSIM.
96. Hammummure cTpyktypHBIe (opmysibl nzoMepoB cuptoB coctaBa CsH;OH. Jlaiite um Ha3BaHus.
97. CocTaBbTe ypaBHEHUE peaKIUil, XapaKTepHBIX Ul XMMUYECKUX CBOMCTB IponaHona-1 u OyraHomna-2.
98. CocTaBbTe ypaBHEHHUS PEAKIIMMA, COTJIACHO CXEMaM:
C2H6 — C2H4 g CszOH d CszONa.



C&COs — CaC2—> C2H2—> C2H4 — CszOH

99. CocraBbTe ypaBHEHHUS PEAKIUIL, COTTIACHO CXEME:
100. a) C;H¢ — C,HsCl — C,Hs — >TUNEHTIIMKOIIB.
0) STUJIEHTTTUKOMIb — 1,2-TUXIIOpITaH — aleTHIeH — OEH30J1 — YIIICKUCIIBINA Ta3.
101. PaccuuTaiiTe Maccy 3THJIOBOTO CIIMPTA, MPUOBIBIIETO HA CTAHIIUIO b., €Clii ITpu OTIIpaBKU CO CTaHIIUK A. B
uctepHe 66u10 90 TOHH 3TaHOJA U TIPU TPAHCTIOPTUPOBKU ero norepu coctasmiu 0,2 %.
102. Kaxoii 06beM Bo3ayxa, coaepxariero 20% kuciaopojia, notpedyercs Ui CropaHus: a) 5 MOJIb METaHOJIa;
6) 2 MoJb nponaHosna’?
103. I1pu B3aumoxaeiictBun 180 T 3TaHOIa ¢ TUAPOKCUIOM HAaTpus nojiydeHo 210 r aTaHoJiATa HATPUSL.
Onpenenure NpOLUEHTHBIN BBIXOJ ATAHOJIATA HATPUSI OT TEOPETUYECKU BO3MOKHOTO.
104. B kauecTBe anTH(]pU3a B paAMaTOpax CUCTEM OXJIAXKICHUS ABUTATEIICH BHYTPEHHETO CTOPAHUS
IIOJIBUYKHOT'O COCTaBa JKEJIE3HOIOPOKHOIO TPAHCIIOPTA UCIOIb3YETCs ITHIEHIVINKOIb. COCTaBbTE YypaBHEHUS
peaKLMii MOJyYEHUs STUIICHIJIMKOIISA U3 dTaHa.
105. Kakoif 00beM BOOPOAa P H. Y. MOYKHO BBIACIUTh METALTMYECKUM HaTpueM u3 1 Monb riauiepuHa?
106.C kakuMu 13 IEPEUUCICHHBIX BEIIECTB OyIeT pearupoBaTh (HEHO: HATPU, XJI0p, OCH30J1, a30THAs
KHCII0Ta, okcul Kanpiusa? CocTaBbTe ypaBHEHUS BO3MOXKHBIX PEAKLUMI U HA30BUTE UX MPOIYKTHI.
107. CocTtaBbTe YpaBHEHHUS PEAKIUIA, COTIACHO CXEMaM:
a) C2H6—> C2H2—> C6H6 — C6H5C1 d CﬁHSOH —>2,4,6-TpH6pOM(bCHOH.
6) CH4—> CH3C1 —> C2H6—> CszCl — C3Hg—> C(,H14—) C6H6—> IMUKpHUHOBAasA KHUCJIOTA.
108. Onpenenure Maccy Opoma, KOTOpPbIi noTpedyercs s nonydenuss 233 r 2,4,6-tpubpompenona.
109. Onpenenute MaccoByto A0Jt0 (peHOATa HATPHS, B pacTBope Maccoit 232 r, eciu npopearupoBayio 21 ¢
(beHona ¢ ruAPOKCUIOM HATPHSL.
110. Onpenenute Maccy ¢eHoa, KoaudecTBoM BemiecTBa 0,5 MoJb.
111. IlukpuHoBas KuCI0Ta, 00paszyrouiascs Npyu HUTPOBAHUH (PEeHOJIa KOHLIEHTPUPOBAHHOM a30THOM KUCIOTOM 1
SIBJIAIOIASCS B3PhIBUATHIM BEILIECTBOM, UCIIOJIb3YETCS B JOPOKHO-CTPOUTENBHBIX Pa00Tax MpU MPOKIAJAKe
KEJIE3HOJOPOKHOTO NOJIOTHA B TPYIHONPOXOAUMBIX pailoHax. OIpeneanuTe Maccy a30THOM KUCIIOTHI,
3aTpayeHHyI0 Ha HUTpoBaHUe deHosia Maccoi 18,8 r, mpuBoasiee kK 00pa30BaHUIO MUKPUHOBOMW KHUCIIOTHI.
112. HazoBurte BemiectBa mmo Gpopmynam:

0) o ; T) )
113. CocraBbTe ypaBHEHHS peaKlUi, XapaKTEPHbIX JUISl aJbJAETUAO0B HAa IPUMEpE MPOMaHaJs.
114. KakoBbl cioco0bl OTy4YeHus anpaeruioB? [IpuBennTe COOTBETCTBYIOIINE YPABHEHUS PEAKLIUI TOTyYeHHS
OyTaHarsl.
115. Kakue peakunu sSBISAIOTCSA KaUECTBEHHBIMU AJIS ONIPEAEIEHUS aJIbAETUI0B B pacTBope? OTBET
MOJTBEPANTE YPABHEHUSIMU PEAKIIHIA.
116. CocraBbTe ypaBHEHHs peakiy MOJUMEPHU3ALMH U MOJIUKOHAEHCAIMK (POpMaIIbIETHAA.
117. CocTaBbTe ypaBHEHUS PEAKIIHiA, COTJIACHO CXEMaM:
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118. C kakuMu U3 MepEeYUCICHHBIX BellecTB pearupyeT nponanaib: NHi, CH;OH, HCN, Cu(OH),, Na, O,
aMMMa4HbII pacTBOp okcuja cepedpa? CocTaBbTe ypaBHEHUS BOSMOXKHBIX PEaKIUil 1 HA30BUTE UX MPOTYKTHI.
119. Kakas macca TeXHHUeCKOro Kapouia Kabiws, coaepsxkamero 20% npumecei, motpedyercs s
1ojtydeHus 26,4 r yKCyCHOro ajbJerua, €CIM BCE PEAKIUH NIPOTEKAIOT C BBIXOAOM IpoaykTa 80%?
120. Ilpu B3aumMopeicTBUr 3TaHoIa Maccoi 9,5 T ¢ okcuom meau (I1) momyunnu anpaerus, Mmacca KOTOPOTO
coctaBuia 7,4 r. Paccunraiite MaccoByo 10110 (B %) BbIXOJa allbAETHIA.
121. Jlns katamuTu4eckoro ruipupoBanus 17,8 T cMecH MypaBbUHOI'O U YKCYCHOTO QJIbJIETUIOB J10
COOTBETCTBYIOLIMX CIIUPTOB noTpedoBaiock 11,2 1 Bogopoaa (H. y.). OnpeaenuTe MacCOBYIO IO KaXJI0T0
aJbJIernJia B CMECH.
122. Hanumure cTpyKTypHbIEe (POPMYJIbI CIIEAYIOIIMX KETOHOB:

a) 2,2-IMMETUIIIIEHTaHOH-3; 0) MEeTHJISTUIKETOH; B) 3-MEeTHJIOyTaHOH-2.
123. CocraBbTe ypaBHEHHs peakifii, XapaKTepPHbIX 1JIs1 KApPOOHOBBIX KHCIIOT HAa IPUMEpPE NPOMHOHOBOM
kucnothl. [IpuBeauTe COOTBETCTBYIONIME YPAaBHEHUS PEaKIUil.
124. Hanmmmure ypaBHEHUE PEAKIMK [TOJIyYE€HUsI aKPUIIOBOM KUCIIOTHI.
125. CocTraBbTe ypaBHEHHS peaKlUii MOJyUYEHHUs! YKCYCHOM KUCIIOTHI U3 HEPTH.
126. CocTaBbTe ypaBHEHHS pPEaKLUii, COIVIACHO CXEMaM:
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127. MypaBbuHas KHCIOTa, TOJOOHO almbAeruiam, JaeT peakiuio «cepedpsaHoro 3epkana». CoctaBbTe
YpaBHEHHE dTOW PEaAKIMH. XapaKTepHa JIM OHA JUIsl IPYTUX KapOOHOBBIX KUCIOT? OTBeT 000CcHYyiliTe. Kakas
Macca cepedpa obpaszyercs npu okuciaeHun 5 moas HCOOH?

128. CocraBbTe ypaBHEHUS pEaKIfii dSTEPUPHUKAIINNA MEXKIY: a) YKCYCHON KUCIOTOH 1 OyTaHOJIOM; 0) MacIIsTHOM
KHUCIIOTOM U MPOIIaHOJIOM; B) MypaBbUHOM KHCIOTON M 3TAaHOJIOM.

129. OmnpenennTe Maccy YKCyCHOM KHMCIOTBI, TIOJyYEHHON OKUCaeHneM 5 m° Oytana mo cxeme: CsHjo + O, —
CH;COOH + H0.

130. U3 anerniena Ha ocHOBE peakinu KydepoBa moay4aroT YKCYCHYI0 KUcioTy. Kakoi o0bem areruneHa
nmoTpeOyeTcs A moxydeHus 125 T yKCyCHOW KUCIIOTHI?

131. Onpenenute Maccy aieraTa HaTpusi, 00pa30BaHHOTO NMPU HEMTpanu3aluy r’UAPOKCUAA HaTpUsl Maccoil 16 r
YKCYCHOM KHUCJIOTHI Maccou 45 T.

132. [Ipu TpaHCIOPTUPOBKE YKCYCHOM KUCIOTHI Maccoi 90 TOHH B crielMalu3MpOBaHHOM BaroHe Ha
nepepabdarbIBarolee npeAnpusitue npuosio 89, 6 T Bemectsa. OnpeaenuTe MacCOBYIO A0TIO MOTEPb.

133. CocraBbTe ypaBHEHHS peaklUi dTepuUKalMU MEXAY: a) MacIsTHOW KUCIOTOM U MPOIaHoJIoM; 0)
BaJICpUAaHOBOM KHCIOTON M METAHOJIOM; B) YKCYCHOM KHUCIOTOM U OYyTaHOJIOM.

134. CocraBbTe ypaBHEHUS peaKIHii THAPOIN3a: a) MPOIUIOBOTO dUPa YKCYCHON KUCIOTHI;, 0) METUIIOBOTO
s¢upa NEeHTAaHOBON KUCIOTHI, B) 3TUJIOBOTO 3(Hpa MPOMHUOHOBOM KHCIOTHI.

135. CocTtaBbTe ypaBHEHUS PeaKUid COTJIACHO CXEMaM:
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136. CoctaBbTe cXeMy MOJy4YEHUS dTUIIAllETaTa U3 3TaHa. Hanuiure ypaBHEHUS COOTBETCTBYIOIIMX PEAKIUMA.



137. Onpenenure Maccy ciaoxHoro 3¢upa, oopazoantoro 100 r ykcycHoi kuciotsl 1 118 r MeTriioBoro
crupTa.

138. byTunanerar BXOJUT B COCTaB MEHTAPTAJIEBBIX IMalei, HCIOIb3YEMBIX JUISl OKPACKU MACCAKHPCKUX
BaroHOB U JIOKOMOTUBOB. OnpeenuTe ero NpoLueHTHBIN BBIXOJ, €CIH NpU B3auMoaelcTBuu 48 T OyraHona u 72
I' YKCYCHOM KHCJIOTBI OIYYUIIH 74 T CI0XKHOTO 3¢upa.

139. Berancnure MakCUMaIbHO BO3MOKHBIN BBIXO]] METHIIOBOTO 3(pripa MypaBbUHON KUCIOTHI, €CITH IS
peakiuu 6610 B34TO 40 T KucioTel 1 20 T cupra.

140. Kakue cBoiicTBa XapakTepHbl AJis1 xKupoB? Hanuiure ypaBHEHHs peakLui.

141. B uem cyniHocTs TuApUpoBaHus )KUpoB? Hanummure ypaBHEHNE PEaKIMK U YKa)XKHUTE, TJ€ UCTIONb3yeTCs
3TOT MPOLECC.

142. Kak MOKHO NIPEBPATUTH KUIKUH KUP B TBepAbIN? Hanuiure ypaBHEHHE peakLuy.

143. Hanummre cTpyKTypHY10 (GOpMYITy CI0KHOTO 3(rpa, 00pa30BaHHOTO TIUIEPUHOM U OJIEMHOBOM,
CTEapUHOBOW U MacCJITHOM KUCIIOTaMH.

144. Onpenenute Maccy rMilepuHa, KoTopas oOpa3yercs MpH 1EJT0YHOM OMBUICHUH TBEPJIOTO JKHUpa Maccoit
220r.

145. [Nopuuto xkupa, B COCTaB KOTOPOTO BXOAUT TOJIBKO OJIEMHOBAS KMCIIOTA, IOJIBEPIIIU THAPOIN3Y BOAOH.
Omnpenenurte Maccy B3STOrO TPUOJIEATa, €CIM U3BECTHO, YTO AJISI HUTPOBAHUs 00pa30BaBIIETOCs INIMIEpPUHA
notpedoBanoch 450 r a30THON KHUCIOTHI.

146. Onpenenure Maccy CTeapMHOBOM KUCIIOTBI, IOJTyYeHHOU 13 250 r MblIa, IEHCTBUEM CEPHOU KHCIIOTHI.
TeopeTnueckuii BbIXO CTEAPUHOBOM KUCIIOTHI cocTaBisieT 92%.

147. KakumMy XUMHYECKUMH PEAKLUAMUA MOKHO MOATBEPAUTH, YTO IUIIOKO3a — aJIbAETHIOCIIUPT?

148. HazoBuTe 0CHOBHBIE CITIOCOOBI OJyUEHUS TII0KO3bI. [IpuBeuTe ypaBHEHUs peakuil.

149. [loaTBepauTe MpoLecc NOIYYEHHs IIIFKO3bI U3 KpaxMala U LEJII0I03bl YPABHEHUAMU XUMUYECKUX
peaknuii. Kak onpenenuTs Kpaxmai B pacTBOPE WM CMECH?

150. CocraBbTe ypaBHEHHS peaKLUi COTIACHO CXEMaM, YKa)KUTE Ha3BaHUs BELIECTB:

a)

O O
CH,— H—cfoe CH,0, — C,HOH — CH~CZ _ — CH~CZ
H OH OC,H;, -

0) (CsH1005)n — CcH 1206 — CO, — CeH 120e.

151. CocTaBbTe ypaBHEHUS CIEAYIOMIUX PEAKIUN C yUACTUEM LIEJUTFOIO03BL: a) ruApoIn3a; 0) TOpeHus; B)
HUTpPOBaHUS U30BITKOM a30THOM KHCI0ThL. HazoBuTe 00pasyromiuecs BelecTna.

152. Onpenenure 00beM YIIIEKUCIOTO raza, 00pa3yroIuics Py MOJTHOM OKHCICHHUU 2 MOJIb TJIIOKO3bI.

153. Onpenenute o0beM Bojopoaa (H. y.), KOTOPBIH MOTPEOYyETCsl 111 BOCCTAHOBJICHHS 3 MOJIb TJIFOKO3bI B
CIUPT.

154. Onpenenute Maccy riIrOKO3bI, HEOOXOAMMOM 11t osrydeHus 11,2 1 aTriieHa (H. y.) B pe3ysibTaTe IByX
MOCITIEAYIONIUX MPOILIECCOB — CIUPTOBOTO OPOXKEHUS U IETHIpaTaliui oOpa3yromierocs cnupta. Berxos stuinena
cocrasisieT 50%.

155. PaccunraiiTe Maccy 3TaHoja, KOTOPY0 MOKHO noiay4yuTth u3 100 kr kapTodens. [IponsBoacTBeHHbIE
IIOTEPU COCTABIAIOT 18%.

156. Onpenenute Maccy TPUHUTPOLICILTIONO3bI, €CIIU JJIsl €€ MOIYUYEHHUs U3PACX0A0BAHO | T LEIIOI03BI.

157. PaccuuTaiiTe Maccy TpuaneraTa LeJUIF0JIO3b], OJYYEHHYIO U3 2 T APEBECHBIX OMWIOK, coaepkamux 55%
1esuIt003bl. [Ipon3BOACTBEHHBIE MOTEPU COCTABISIIOT 72%.

158. C kakuMu U3 MepeYnCIICHHBIX BellecTB pearupyeT meTmwiamud: Na, H,O, HBr, KOH, H,SO., O,, Cl..
Hanumure ypaBHEHUS peakLuil.

159. Hanummre cTpyKTypHBIE (DOPMYJIIBI CIICTYIONTUX aMHHOB:

160. a) numeTnnamMuH; 0) NEHTUINPONMUIITHIAMUH;

161. B) OyTminamuH; T) Oy THIMETUIIAMUH.

162. CoctaBbTe ypaBHEHUS PEaKIUid, C TOMOIIBI0 KOTOPHIX MOKHO MOYYHTh: a) MPONUIaMUH; 0) STUIaMHUH.
163. CocTaBbTe ypaBHEHUS PEaKIIUid, XapaKTEPHBIC ISl XUMUUECKUX CBOWCTB: a) TUATHUIIAMHUHA; 0)
MPONUJIAMHUHA; B) TUMETUIIAMUHA; T') METHJIATUIIAMHUHA.

164. CoctaBbTe YpaBHEHHUS PEAKIIUM, COTIIACHO CXEME:

165 Csz—’ CeHs — C6H5N02 g C6H5NH2 — CH3C6H5NH2.



166. Onpenenure 00beM a3oTa (H. y.), KOTOPbI 00pa3yeTrcs Npu cropaHuu 3TuiaMuHa oobeMoM 40 11 u
coziep;kaHueM 2 % Heroprouux nprumecei.

167. Onpenenute NepBUYHBIN aMUH, IPU TOJIHOM CKUTAHUHM KOTOPOTO Maccoi 25 r noiydeH ra3 oosemoM 4,74
7 (H.y.), HE TIOTJIOIIAEMBbIA PACTBOPOM IIEIOYH.

168. CocTaBpTe ypaBHEHHS pPEAKLIUM, C IOMOIBIO KOTOPBIX MOKHO IOJIYYUTh aHWIMH U3 METaHa.

169. CocraBbTe ypaBHEHHS peaKlUi, XapaKTEPHbIE 11 XUMUYECKUX CBONCTB aHUJIMHA.

170. AHUIMH IIUPOKO NPUMEHSIOT B IPOU3BOJCTBE KPACUTENEH, BCIIOMOTraTEIbHbIX BELIECTB ISl PE3UHOBOU
IIPOMBIIIJIEHHOCTH, MOJIyY€HHUS [TOJIMMEPHBIX MAaTEPHAJIOB, HAXOIAILIUX CBOE MECTO B OTPACIIAX
KEJIe3HOJOPOKHOr 0 X03sicTBa. Onpenennre Maccy aHWIMHA, KOTOPBIN nonydeH u3 210 r HuTpobeHsoa, eciu
ero BeIxoJ1 coctaBui 80%.

171. C xakuMu U3 IEPEYUCIICHHBIX BEIIECTB pearupyer amuHomnponuonosas kucnora: K, NaOH, KCl, H,O, Br,,
H,SO., CH;0H, C,HsCOOH. HanumuTe ypaBHEHHsI peaKITHil.

172. Hanumure cTpyKTypHbIE (POPMYJIbI CAEAYIOMINX aMUHOKHUCIIOT:

a) 0-aMUHOIIPOIIMOHOBOM; 0) B-aMHUHOMACIISHOM;
B) Y-aMHUHOIIEHTaHOBOM.

173. CocTaBbTe ypaBHEHHS PEAKIIMiA, C TOMOILBIO KOTOPHIX MOKHO MOJTYYHUTh: ) TJIMIUH; O) aJlaHuH; B) CEpUH.
174. CocraBbTe ypaBHEHHsI peakivii, XapaKTepHbIe I XMMUYECKUX CBOMCTB: a) cepHHa; 0) IIMIIMHA; B)
JM3UHA.

175. Kak noay4yuTh 0-aMUHOIIPOIIMOHOBYIO KMCIIOTY U3 IIPOIIaHOJIa B HECKOJBKO cTanuii? [Ipusenure
COOTBETCTBYIOIINE YPABHEHUS PEAKIIHIA.

176. CocTaBbTe ypaBHEHUS PEaKLIM, COTJIACHO CXEME:!

177 C2H4—> C2H6—> CH}COOH — CHzCl—COOH — CHQNHz—COOH —

178. CH;2NH-COOCHs.

179. CocraBbTe cXxeMy peakuuu oOpa3oBaHMs TPUIENTHIA U3 aMUHOOYTaHOBOM KHCIIOTHI.

180. Onpenenure Mmaccy METHIIOBOTO 3(Hpa aMUHOIIPOITMOHOBOM KUCIIOTHI, €CJIM B PEaKIHI0 BCTYIHIIO 3 MOJIb
aMHUHOITPOIIMOHOBOM KUCIIOTHI.

181. Onpenenute MaccoByIO JOIIO a30Ta B 3THJIOBOM 3(pUpe aMUHOMACIISIHOW KUCIIOTHI.

182. Ompenenute Maccy aMUHOYKCYCHOM KHCIIOTBI, €CIIU PU €€ HEUTpalln3aluy U30bITKOM pacTBopa
THIpOKCHUIa HaTpust oOpa3oBanock 29,4 r conu. MaccoBast 10711 BbIX0/1a COIM cocTaBuiia 73%.

183. ITomaMuTHOE BOJIOKHO SHAHT HOJY4ArOT IIyTEM ITOJIMKOHIEHCAUN aMUHOOHAHTOBOM KUCIOThI HN—
(CH»)e—COOH. CocTaBbTe ypaBHEHHE COOTBETCTBYIOLIECH PEaKLIUU.

184. Kax o6pasyercs nentunHas cBsa3b? [IpuBeaure npumepsl 00pa3oBaHus AUNENTHAA U TPUIEITHA.

185. Ha3oBuTe XapakTepHble LIBETHBIC PEaKIIUK OCIIKOB.

PaGota mammHuCcTa OTHOCUTCS K TSXKEIOMY pusnueckoMmy Tpyay. [1IoaToMy B CyTOUHBIN paliioH MalllMHUCTA
JIOJDKHO BXOJUTH B cpefiHeM okouto 150 r 6enka, HeoOX0AUMOTO [l COXPAaHEHHs a30TUCTOTO PABHOBECHS B
opranuzme. OnpeennTe MUHIMAIbHYIO MOJISIPHYIO Maccy Oelka, B coctaB KoToporo Bxoaut 0,16 % cepel,
€CJIN IIPEIIIOJIOKUTD, YTO B €70 MOJIEKYJIE COAECPHKUTCS TOJIBKO OJIMH aTOM CEPbI

Kpurepun oueHkn npakTHyecKux 3aJaHui

OE(EHKCZ Kpumepuu: npasuibHoO 6blNOJIHEHHblIE 3a0aHUsA

5 «OTIL» PaboTta BBIMONHEHA TOJHOCTBIO; B JIOTHUECKUX PpACCYXICHHSIX U
000CHOBaHUM peEIICHUsI HET MPOOEIOB M OIIMOOK; B PEIICHUH 3a1ad HET
MaTEeMaTHYECKUX OIMMOOK (BO3MOXKHA OJHAa HETOYHOCTh, OINUCKA, HE
SBIISIIONIASCS ~ CJICNCTBHEM HE3HAHWUS WJIM HENOHMMaHHWs  y4eOHOro
MaTepuaia), HeT OMHOOK B HAMMCAHUH (DOPMYIT XUMHUYECKHUX COCTUHEHHI.

4 «XO0p.» PaGora BbIMONIHEHA MOJIHOCTbIO, HO OOOCHOBaHHUS IIAroB pEHICHUS
HEJ0CTaTOYHb! (€cM yMEHUE OOOCHOBBIBaTb PACCYXKICHMSI HE SBISIIOCH
CHeIHalIbHBIM O0BEKTOM MPOBEPKH); TOMYyIIeHa OJHa OUIMOKa WK JBa-TPU
He/loueTa B PUCYyHKaX, XMMUYECKUX (opMyiax (eciu 3T BHUIBI pabOThI He
ABJISTUCH CTIELIMAIbHBIM O0BEKTOM MPOBEPKH).

3 «YAOBIL» JlonymieHsl Oosiee 01HOM OMIMOKKM MM Oosiee IBYX-TPEX HEN0YETOB B pU-




CYHKax, XHUMHYECKMX (opMysax, HO CTYAEHT BIAJEeT 00s13aTeTbHBIMU
YMEHHUSMH I10 ITPOBEPSIEMON TEME.

2 «HCYOOBJL.» HOHyH_[CHBI CYHICCTBCHHBIC OIJ_II/I6KI/I, MOoKa3aBIINC, YTO CTYACHT HC BJIAJACCT
00s13aTeJIbHBIMU YMEHHUSIMU 10 JJAHHOM TeMe B IIOJIHOM Mepe.
3. 3agaHus B TeCTOBOM (popme.
TECTOBBIE BOITPOCBI 3AKPBITOI'O TUIIA 11O _
OBIIEOBPA30OBATEJIbHOU YYEBHOU
JAUCHUIIJIMHE «XUMMUS»

Ne IIpaBuab Coaepixanue Bonpoca Komneren | Bpemsi
H bl nus BBINOH
oTBeT eHHU

(MuH)

Kaxoe u3 cyxnenuii BepHo amns anementos (VA rpymisl , [VA
rpynmsl, [A rpynmnsl) A)oOmias ¢popmyia JeTydero BoJOpoJHOTO
coeqnaenns RH4 ; OK 01
Bb)ne o0pa3yroT neTyuyux BOAOPOIHBIX COSTUHEHHIA; 1
B)no 3aBepiieHns 3HEPreTHUECKOro YpOBHs HE XBaTaeT TPEX
3JIEKTPOHOB

Cpenu BemiecTs, ykazanabix B psay (NHs, O, HCI, SO;; CaO,
HNO3, CI2, CO2; H2S04,
HI, CuCl2, CH4, NH3)k011u4ecTBO COeUHEHUI C

KOBAJICHTHOM MOJISIPHOM CBSI3bI0 PABHO
A) Tpem b)asym B) gersipem OK 01

Xumuueckasi CBA3b B MOJIEKYJIax (030HA U XJIOpHUIa KalbLUs;
CEPHOMKHCIIOTHI U XJIOPHIa AMMOHUS; CEPHOUN KUCIOTHI U
030HAa) COOTBETCTBEHHO

A) KOBaJIeHTHAas TOJISIPHASI U MOHHAS; 1
b) xoBaneHTHas monspHas ¥ KOBaJIEHTHAs HETIOJSIPHAS; OK 01
B) xoBaneHTHas HEMOJSPHAS U HOHHAS;

YeM onpezensercs MECTO XMMUYECKOTO 3JIEMEHTa B
[IEPUONYECKON cUCTEME A)KOJJIMYECBOM HEHTPOHOB B B
siape atoma b)3apsiiom siapa OK 02
B)maccoii aroma

') KonTM4ecTBOM 3JIEKTPOHOB Ha BHEIIHEM YHEPreTHUECKOM
ypOBHE

B xakoM psy XuMHUYECyKHe JIEMEHTHI B ITOPSAKE
ocialeHust UX HEMETaJTMYECKUX CBOWCTB

A) Be- B-C OK 02 1
b)Ga-Al-B
B) S-CI-Ar
[N CI-Br-1

YcTaHOBUTE COOTBETCBUE :

THIIBI XUMHYECKUX peaKknuii

A) peakuus coequHeHus b) peakuus
pasnoxenus B) pexuus 3amernienus )
peakius oOMeHa MpUMepPbI




1)Nax,COs+ 2HNO3=2NaNO3+H,O0+CO,
2)P+0,=P,0s

» Cu(OH),=CuO+H,0

Y Zn+ 2HCI=ZnCl>+H>

OK 02

Kaxkas u3 peakuuit siBnsiercs
9K30TEPMHUUECKOMN?

1) HCI +NaOH =NaClI + H,0O
2)2Mg+0,=2MgO+ Q 3)CaCO3=Ca0O+CO2-Q
4) N>+ O0,=2NO-Q

OK 02

K cHJIBHBIM 3JIE€KTPOSIUTAM OTHOCATCS : A)TUIPOKCH]T
xenesa (I11); b)xpemHaneBast KUCIIOTA,

B)xap6onar xanbuus; ') kapOoHar

HaTpUs

OK 02

10.

Peaknust HOHHOTO OOMEHa UIET 10 KOHIA,ECIIH :

A) B pe3yibTare peakiuu oopa3syercs ras; b)B pesynbrate
peakiuu o0pa3yeTcst ocaiok; B) B pe3ynbrare peakiuuu
00pasyeTcst MAIOANCCOLUUPYIOIIEe COSMHEHHCE,

I') Bce oTBETHI BEpHBI

OK 01

11.

Jlna ypaBHeHus peakiuu xinopuna meau (I)cokxpaienHoe
HMOHHOE YpaBHEHUE HEeT BUL:

A) CuOH-+OH- = CuOHocanox b) Cu2++ OH-=
Cu(OH)2oca)10K

B) 2Cu2++ 20H-= Cu(OH)20canox I') Cu2++

20H-= Cu(OH)zocaﬂoK

OK 01

12.

Kaxoii psiji COOEPIKUT JIMIIL OCHOBHBIE OKCHUJIBL:
A) Mn;07, CrO3, SOz, N2Os; B) NaO, CuO,
CrO, FeO; B) SOs3, P,0s, K>O, Cu,0; I') ZnO,
Sn0O, SiO;, NO.

[IK 2.4.

13.

VKaxuTe psij, COAEPIKAIIUM TOIBLKO OJHOOCHOBHBIE
KHCJIOTHI:

A) HF, HBI‘, HNO3, H3PO4;

b) HI, HNO», HC104, CH;COOH; B) H>COs3, H3POs,
H>SO4, H,Cr,07; I') HPO3, HoS, HCIO, H,Si0s.

[IK 2.4.

14.

IpuBenure npapBuibHOe Ha3Banue BemiecTsa Na;HPO4:
A )ruapokcodocdar Hatpus; b) ruapodocur

HATPHS;

B) nuruapooprodocdar narpus; )

ruzpooprodocdaT HaTpust

OK 01

15.

Kaxoii psa conepKuUT TOJIBKO
xucnopoaconepxkamue kuciaorer: A) HF, HoCr,07,
HCI, CH3COOH; b) HCIO, H3POs, HBr, H>SOy4;
B) HI, HNO», HC1O4, HaS;

') HNOs, HPO3, H,CO3, HMnO4

IIK 2.4.

16.

YKaXuTe MOJEKYISPHYIO (GOpMYITY
CEpPOBOJOPOTHON KUCIIOTHI:

A) H>SOs; b) HaS;

B) H»SO4; T') H2S70:s.

OK 01

17.

VYkaxure psjl, COAep KAl TOJIbKO KUCIOTHbBIE
OKCH/JIBL:




A) NaO, CaO, PbO,, Si0s; b) Si0,, SO,

N>Os, CL,07; B) ALO3, ZnO, BeO, Cr,03; T) OK 02
CLO, CuO, MgO, H,0.
18. IpuBemute npaBmibHOE HaszBanue Bemecta (ZnOH)3;POs:
A)oprodocdar uHKa; OK 01
B) Tpurunpokcodocdar nuHka;
B) oprodochar rumpokconunka; I')
ruzipooprodocdar LUHKA.
19. VYkaxure MOJIEKYISIpHYI0 (hopMyIy rHIpoCcybdara
MarHusi: [IK 2.4.
A) Mg(HSO3);
b) Mg(HS),; B) MgHSOy4;
I' ) Mg(HSO4),.
20. Peakiuust Mex1y KMCJIOTOM U OCHOBAHMEM HA3bIBAETCS:
A) peakuueil coeqMHEHUS OK 04
b) peaxmueii HeliTpanuzanuu B) peakiueit
pa3NOXKEHU
I') peakuueit rugparamum
21. N3meHeHne cBOMCTB OKCHJIOB OT KUCIOTHBIX K OCHOBHBIM
IPOUCXOINT B PSAY BEUIECTB, (POPMYIIbI KOTOPHIX: OK 04
A) SOs - Al,O3 - CaO; b) MgO - ZnO -
Fe,0s.
B) NaxO - CO2 - SO, T) P2Os - FeOs -
K>0;
22. ®opmyina BemmectBa X B cxeme peakuun CO2 + X =
CaCOs + Hy0:
A) Ca(OH), b) CaO OK 04
B) CaCl, F) Na,COs
23. B nienmouke
npespamienii: S —X1 —-S0O3 —-X2 —CuS 04 —-X3 —-CuO
—Cu BemecTBaMu X1, X2 u X3 ABISIOTCS OK 01
COOTBETCTBEHHO:
A) H2S, H2S04, Cu(OH)2; b) FeS, H2SO4,
Cu(OH)2; B) SO2, H2S04, CuCl2;
I') SO2, H2S04, Cu(OH)2.
24, YcTaHOBHTE COOTBETCTBUE MEKIY Ha3BaHUEM COEIUHEHUS U
o01eit popMyII0ii TOMOJIIOTHYECKOTO psiaa, K KOTOPOMY OHO OK 01

MPUHAIICKUT: K KOKIOH MO3UIINN, 0003HAYEHHON OYKBOH,
MoJI0ePUTE COOTBETCTBYIOIILYIO TIO3HIIHIO, 0003HAYECHHYIO
udpoit.

HA3BAHUWE COEJJMHE

A) Oyten-1 b) nuknonponax

B) 6yranuen-1,3 I') rekcan

OBIIAS ®OPMVJIA 1)CnHaniz

2 CnHan2

3 CnHzn

Y CnHang




25.

O6mast popMyIia FrOMOJIOTHYECKOTO Psijia YIIIEBOIOPOJIOB,
K kotopomy otaocutcs coenunenneCH=CH—CH=CHo:
A)CnHone2

B) CnHzn_z B) CnH2n F)

CnHZn-4

OK 01

26.

BemectBo, cTpykTypHas popmyrna KOTOpoOro
CIIE_?_ CH E_C]iﬂi‘

CH
L Ha3bIBAETCs: A) H-T€KCaH;

b) 3.,3-numernnOyran; B) 2-meTuin-2-
stunbytan [') 2,2-numeTmnOyTaH.

OK 01

27.

CoenuHeHus, B COCTaB KOTOPBIX BXOJIUT
¢ynkunonansHas rpynna —CHO , oTHocATCS K Ki1accy:
A) anmpaerujos; b) cnupros ; B) kapO6oHOBBIX
kucioT; ') henonos.

OK 01

28.

TpoiiHas cBsI3b MEXly aTOMaMU yriiepoja oopasyercs B
MOJIEKYJIaXx:

A) ankuHoB;  b) apenos; B) ankanos; I')

AJIKCHOB.

OK 01

29.

K opranndeckum coeMHEHHUSM, B COCTaBE KOTOPBIX UMEIOTCS
(YHKIMOHATIbHBIE TPYIIIIBI

—COOH u —CHO, OTHOCSITCS COOTBETCTBEHHO:

A) kapOOHOBBIE KUCIIOTHI U CIUPTHI; b) ambaeruib u
YTIICBO/IBI;

B) anbaerunst u cinoxHbie 3UPHI;

I') kapOOHOBBIE KUCIIOTHI U AlIbJCTUIbI

[IK 2.4.

30.

®opmyna 2-MeTuanponanona-1: A) CHs—

CH(OH)—CHz—CH3;

B) CH3—CH2—CH2—CH2—OH; B)
CH3;—CH>—CH>—OH;

)  CH;-CH(CH;)-CH,-OH.

OK 01

31.

OyukimoHansHy0 rpynny —OH coaepkat MoJIeKyJIbl:
A) anplerunos; b) dbenonos;
B) cinoxubix agupos;  I') mpocTbix 3¢hupos.

OK 01

32.

K kmaccy npenensHbIX OJHOATOMHBIX CIUPTOB

OTHOCHTCS:

A) s3TaHaib; b) sranon; B) rnunepun;
I') benom.

OK 01

33.

YcTaHOBHUTE COOTBETCTBUE MEXKTy Ha3BaHUEM BEIECTBA U
KJIaCCOM/TPYIION, K KOTOPOMY(- Oif) 3TO BEILIECTBO
MIPUHAUICKUT: K KAXKIOU IMO3HUIINH, 0003HAYCHHOU OyKBOM,
noxdepure

COOTBETCTBYIOIIYIO O3UINIO, 0003HAUEHHYIO LIUPPOit

OK 01

34.

Coemunenus a) CH, = CH; u 6) CH3; — OH orHocsTCs

OK 01




COOTBETCTBEHHO K
A) ankanam b) ankenam B)
aJIKUHaM

I') ciupram

35.

OCHOBOIIOJIO)KHUKOM TEOPUH CTPOCHUS OPTraHUYECKUX
BEIIIECTB SIBJISCTCS:

1) Bytneposn

2) 3unun 3)Menneneen

4) MapKOBHHKOB

OCHOBOIOJKHUKOM TEOPUU CTPOEHUS OPTaHUYEKUX3
BenlecTs sBisercsa: A)Mennenees; b)bytnepos
B)3unun

I') MapkoBHHKOB

OK 01

36.

Opranuueckasi XuMusi U3y4aer... A)COeUHEHUS
yriepoaa b)coenunenus kuciopon

B) coequnenus xmopa I') coequnenus
a3ora

OK 01

37.

K yrineBompam He oTHOCUTCS
A) kpaxman  B) b)xneruatka
nenTuH [') caxaposza

[IK 2.4.

38.

KaKoe KOJIMYCCTBO U3BCCTHBIX aMHUHOKHCIIOT y‘-IaCTBYIOT B
cUHTEe3e Oenka:

A) 20

b) 30

B) 100

') 200.

[IK 2.4.

39.

C moMonIp0 Kakoi XUMHUECKOM CBSI3U MPOUCXOTUT
COeIMHEHNE aMUHOKHUCIIOT MEXy cO00i B MoJieKyJie Oenka
MIEPBUYHON CTPYKTYpHI?

A) nucynbdunnas b) nentunnas

B) Bonopoanasi.

OK 01

40.

Tumn peakunu, K KOTOPOMY OTHOCHTCSI OMBUICHHE
KHUPOB:

A) runpupoBaHue

B)ruaponus B mienounoit cpeae B)ruapartamus
I') neruapupoBanue

OK 04

41.

BemectBa, 0Opa3yromuecs npyu rUIpoIn3e CI0KHbBIX
3(upoB:

A)kapOoHoBbIe KucI0ThI b) Boga u

CIUPTHI

B) ciiupThl 1 KapOOHOBBIE KUCIOTHI [)CIUPTHI U
aJIbJIeT U IbI

OK 04

42.

Bony B onpenen€HHBIX yCIOBUSX MOTYT MPUCOCTUHHUTD
00a yrieBogoposa

A) TIeHTaH W TIEHTEH-2

b) stunen u Oyraauen-1,3 B) nponan u

OK 04




IUKJIIOMpPOITIaH r)6eH30J’I 1 IMUKJIOT'CKCaH

43.

OTaH MOXKET BCTYNAaTh B pEaKLUU
A)zamenieHus

B)npucoenunenus
B)uzomepuzanmu

I')paznoxenus

J)ropenus

OK 04

44.

B peakuuio nprcoeAMHEHUS C XJIOPOM HE BCTYTAECT:
A) stunen b) auerusnen B)
Oytan [")6en3on

OK 04

45.

DTaHoa 00pa3yeT MpocToi 3pup NMpu B3aMMOICHCTBUI
c:

A) xap6oHOBOI1 kucnoToif; b) ciuprom;

B) anpnerunom; I') ranorenBogOpOIOM.

OK 02

46.

YcTaHOBHUTE COOTBETCTBUE MEXKIY (DaKTOPOM U CMEIIEHUEM
paBHOBECHS JUIs peakuuH, ypasaenue koropoi C2Ha(r)
+H(r)«>CoHs(T) + Q

dakTop

A) IoBbIlIeHHE TaBICHUS

b) YBenuuenue tremnepaTypbl

B) YBenuuenue konnentpauuu CoH4I') YMenbiienue
xonuenrTpauun CoHe JT) IIpuMenenne kataausaropa
IHon0:xeHue paBHOBeCUSA

1) CmecTuTCS BIpaBO

2) CmecTuTCs BIEBO

3) He usmenurcs

OK 02

47.

CKOpOCTh TOMOT@HHOW XUMHYECKON PEeaKIHH
MPOMOPIIMOHATIEHA U3MEHEHUIO!

A) KOHIIEHTpAIINH BEIIEeCTBA B €AMHUILY BPEMEHU;

b) Macchl BemecTBa B eIMHULIE 00BbEMA;

B) xonmmuecTBa BemecTsa B enuHuIle 00béMa; I') o0béMa
BEIIECTBA B XOJIC PEAKITHH.

IIK 2.4.

47.

Ckopoctb peakuuu Fes) + H2SO4 (p-p) = FeSO4 (pp) + Ho
() + Q TIOBBICUTCS TIPU A) TIOHMXKEHUH JIABJICHUS]

b) pazb6aBnenun pacTBOpa KUCIOTH B) moHMKEeHHH
TeMITEpaTyPbI

I') usmenpuenun xenesa

OK 01

49.

BriGepuTe THI TUCTIEPCHOM CUCTEMBI, B KOTOPOIi pa3mep
YacTUILl — MOJIEKYJIbl, HOHBL: A) CyCIIEH3Us

b) rpyboaucnepcHas cucrema B) nctTuHHbII

pacTBop

[IK 2.4.

50.

Conu BBICHIMX XUPHBIX KHUCIIOT C YUCJIOM YIJIEPOJHBIX aTOMOB
Cio-Cis—
A) mbina; b) 6enku; B) Butamunsr; [') ocHOBaHUSI.

OK 07




TECTOBBIE BOITPOChI OTKPLITOI'O TUITA ITO OBII[EOBPA3OBATEJIbHOM

YUYEBHOM JTUCHUTUIMHE «XUMUS»

Ne IpaBuianb Coaep:xxaHue Bonpoca Komnieren | Bpewm s
HbIi us BBIIIO
OTBeT JIHe
HUS
(MuH)
l. OTBETUTH HA BOIIPOC OK 01 2
W3 kakux 4acTHIl COCTOUT sApO?
2. Jlath onpeneneHue NOHITUSAM: OK 01
M30TOI, XUMUYECKUHN 3JIEMEHT, BaJICHTHOCTh 3
3. OpOuTtanu , UMEIoIINe TaHTEIe00pa3HYIO
bopmy OK 01 2
Ha3bIBAIOT........
4. Onpenenuts yeMy paBeH 3apsf SApa B 2
MEPUOJUYECKON CUCTEME XUMHYECKOTO JieMeHTa Al OK 01
5. Harucatp snextpoHHy0 GOpMyTy XUMHUYECKOTO dJIEMEHTa Si 1 3
omnpeeauTh HoMep nepuoaa u rpymisl B [ICXD OK 01
6. ATtom HeoHa Ne, kaTnoH HaTpus Na’™ u aHHOH ¢ropa F- 2
MMEIOT OK 01
OJIMHAKOBOE.............
ATOM KHCIIOpOZA U aTOM CEPbI CXOAHBI
7. 1o....... OK 02 2
8. ATOMHast OpOUTAIIB - ITO................. OK 01 2
Yro npezcrasisger co0oil aToMHast
9. monens J.Pesepdopaa? OK 01 3
10. Ornpenennre Kak U3MEHSIOTCS HEMETAININYECKHAE CBOMCTBA U
AIEKTPOOTPUIATEIBHOCTD 3JIEMEHTOB B psiay Be-B-C-N
OK 02 2
11. MerTannnueckue U BOCCTaHOBUTENIbHBIE CBOMCTBA JIEMEHTOB
B IVIABHBIX MOArPYyIIax ¢ pOCTOM 3apsja sjpa
............ OK 02
2
12 OueHuTe NpaBUIBLHOCTH CYKIECHUN
A. DJeMeHTHI I1aBHOW NOATPYIIBI UMEIOT OJJUHAKOBOE
YHUCJIO 3JEKTPOHOB HA BHEIIHEM YPOBHE
b. B rnaBHBIX MOATrpyIax BOCCTAHOBUTEIBHAS CIIOCOOHOCTD 3
YCUJIMBAETCSl C YMEHBIICHUEM paJinyca aToMa OK 02
13. Ornpenenure U3MEHEHUE PaInyca aToMa C YBEJIMUYEHUEM 2
3apsia sapa i OK 02

AJIEMEHTOB 3-T0 MepPUoaa




14. B aromax snementos **Mg u *Ca
OJIMHAKOBOE YUCIIO......... OK 02
15. Karanuzarop- 370........ OK 01
16. Kaxkue BemecTBa 00pa3yroTcs B
pe3yibTaTe peakuu HeuTpaan3anuu? OK 01 2
17. B peaknuro 3amenieHus BCTynaor. ... OK 01 2
18. Ornpenenurte TUIIBI TPEITIOKEHHBIX XUMHUECKUX
pEeaKLHii:
Ca(OH); + 2HCI = CaCl, + 2H>0CaO OK 01
+ CO, = CaCOs3
18. DNEKTPONUTHYECKAs! JUCCOLHAIIHS - OK 01
ITO. e
19. [IpuBeaute ycnoBus NpoTeKaHUs
peaKIMy HOHHOTO 0OMEHa OK 04 2
20. Jaiite HazBanusg BemiectBam:N203, C1,07, N2O, AlOs3,
NaO [IK 2.4. 3
21. HasoBute okcuapl, KOTOPBIE COOTBETCTBYIOT
JTaHHBIM OK 01
BeniecrBam:Fe(OH)s, H2SO3, NaOH.
22. [TpuBenuTe mpUMEpHI IBYX PACTBOPUMBIX U BYX
HEPACTBOPUMBIX OKO1 3
OCHOBaHMUSI.
23. ITpaBaa nu, 4TO NUILIEBAs COAA — 3TO IIK 2.4.
conb?Ecau ga, To Kakoil KUCIOTHI? 2
24. NHaukatopsr -370 ............. OK 02
25. Ha3oBuTe KUCIO0THI, KOTOPBIM COOTBETCTBYIOT
CJIeTyIOIIME BELeCTBa:KapOOHAT HATPHS, XIIOPHU
Oapus,CUIIMKAT Kallvsl,MEIHBIN KyIopoc. OK 02
3
26. HazoBuTe ocHOBaHMS, KOTOPbIE COOTBETCTBYIOT
IAHHBIM OK 02 3
okcumam:FeO, Al,O3;, NaO
217. [TpuBenute hoOpMyIIbI CIEAYIOMINX BEIIECTB: CyIb(daT Meau, 3
xjaopup 6apus, CyIbPUT [UHKA, HUTPAT Kajus,
KapOOHAT KaJbIus OK 01
28. [lemnoun - sTo0........ OK 01
29. [TpuBeauTe K1accupuKauo COJCH.
IIpuBenure npumepsl OK 02
30. [IpuBeauTe NpU3HAK peakiluu MEX1y OK 02
CEpPHOM KUCIOTON U MarHuem
31. Teopuss XUMHYECKOTO CTPOCHUS
OpPraHMYECKUX COSIMHEHMI OblIa CO3/laHa..............
OK 01
32. [TpuBenute CTPyKTYypHYIO GOpMYITy
renTuH-3 OK 01
33. Kak Ha3biBaeTcs BelIecTBO, CTPyKTypHas GopMyiia KOTOPOTO

H3
|
CH;—-CH, - C - CH;3s
|

OK 01




CH; - CH;

34.

N3omepusi- 310........ OK 01

35.

VKaxxuTe BAJICHTHOCTb yTI€po/ia B OpraHUuYeCKOn
XUMUHA OK 01

36.

HazoBure yrieBonopo/ipl, KOTOpbIe
BXOJAT C COCTaB IIPUPOJHOTO ras3a OK 01

37.

MHoroobpa3ue opraHm4ecKux
COeIMHEHUI 00YCIOBIECHO........ OK 01

38.

Kak HazbIBaeTcs peakius
MOJIyYCHUSI Kay4dyKOB OK 02

39.

Cdopmynupyiite npaBuio
MapkoBHHKOBa OK 02

40.

Kakoii knacc opraHM4ecKux COeTMHEHUN JaéT
peaxuuio
«cepeOpsTHOTO» 3epKaja OK 01

41.

HazoBuTte k kakomMy KJ1accy OpraHUYeCKHX COSTMHEHUI
OTHOCHUTCS 11K 2.4.
TJIHIICPUH

42.

Peakrust mpucoenMHEeHHsI BOIbI
Ha3bIBAETCA ........ OK 04

43.

[IpuBenuTe  Ha3BaHUA  CIEAYIOMMX (YHKIIMOHATBHBIX

TPYIIIL:
- OH,- COH, -COOH, NH» OK 01

44,

Peakmust Mmexay kapOOHOBOM KHUCIOTON U CIUPTOM , B
pe3ynbTare KOTOpoi 00pa3yeTcst CIOKHBIN A(Up 1 Boaa OK 04
Ha3bIBAETCH......

45.

Kak B OBITY Ha3BIBAIOTCS CIIOKHBIE YPUPHI TITHIIEPUHA H
BBICIIIAX
KapOOHOBBIX KHCIIOT? [IK 2.4.

46.

BriGepuTe 1Ba TUIIHUX COEAUHEHUS :
caxaposa, LIeJUII0J103a, MyPaBbHHAs KUCIIOTA, Kpaxmall,
IJIFOK03a, Kay4dyK IIK 2.4.

47.

OMBUIEHHE- JTO..... OK 04

48.

KakoBa rnaBHas Oronorndeckast pojib IIIIOKO3HI B OK 04
OpraHu3Me YelloBeKa

49

CKOpOCTh TOMOT€HHOM XUMUYECKON PeaKInu
MIPOTIOPIIMOHAIIBHA U3MEHEHUIO: OK 04

50.

HasoBure npusHaky, XapakTepU3yOIUE COCTOSHUE
XUMUYECKOE PAaBHOBECHUE pearupyrollel CUCTEMbI OK 02

4.3 [lpakTHyeckue 3a1aHUS U 321241
Paznen 1. OcHOBBI CTpOeHHMSI BemleCTBAa - 33/layd Ha COCTABJICHUE XMMHYECKUX
(dbopMyI IBYXaTOMHBIX COeTMHEHUH (OKCUIOB, CYyIb()UI0B, THAPUIOB U T.I1.).
Haiime nazeanus credyoujum coeOuHeHusM.:

leO MHO AH3 CI'zS3 ZIlH2 Ag4SI Ca3N2 C02 CaO PzOs CC14 NaBr FCS MgHz A14C3

K3P Ml’lOz F6203 Cle KClI Mng CrS CaHz SlH4 K4C C&}Pz NazO CuO N203 Ml’l207 LiF
PCls HgBI' Agzs CuS HCI Na4Si AIN L13P CI'203 ASzOs N02 BzO3 BaClz PBI'3 MHS




PH3 LiH BazC A14SI3 Na3P Nzo SlOz MgO Cer KzS CH4 PbO AUQO3 NH3 CaS NzOs HgO
AlP

CoctaBbTe POpPMYIIBI IO HA3BAaHUSIM:

I. Hurpun kanus 1. KapOun nmurus

2. Cwinumja Maraust 2. Okcun pocopa (IIT)
3. Tuapua amoMUHUS 3. ®ropun memu (I1)

4. Cynbdun ceurna (11) 4. Oxcup cepebpa

5. Bpomuj nuHKa 5. Tuapun nurus

6. Oxcun yrepona (II) 6. Cymbdun mean (1)

7. Oxcup xmopa (V) 7. Hurpun marpus

8. Oxcupn 6apus 8. Homun cepebpa

9. ®ochun xenesa (I11) 9. Oxcun xpoma (IT)
10.Kapbun maraus 10.0kcup azora (V)
11.I'mapun xanust 11.I'mapun Hatpus
12.Cynbun anroMuHus 12.Xnopun xpoma (III)
13.Moaun meau (1) 13.0Oxkcun xkanus
14.Cynbdun prytu (II) 14.0xcua mbibsika (111)

15.0kcua xnopa (111)
16.0kcua ceunna (IV)
17.0xcua nuHKa
18.Cunmuuma KaabIiust
19.'mnpun 6apust
20.Cynbdu xemeza(1ll)
21.0xkcup azora (I1)
22.0OKCcHuI aTFOMAHAS
23. Xmopun xenesa (1)
24 Hutpun Oapus
25.0xkcup prytu (1)
26.0xcup cypoMel (V)

15.Cynbdun nuaka
16.@ochun menu (11)
17.0xcup xenesa (II)
18.bpomu mapranua (1)
19.Cynsdun nmurus
20.®ochun cepedpa
21.@topun xenesa (1)
22.0xcup xpoma (VI)
23.Hutpupn nutus
24.Cynbdun Maraus
25.0xcua meau (I)
26.Xnopun prytu (II)

Pa3zpnen 2. Xumuueckne peakuuu

3ajaun Ha COCTABIICHHUE YPABHEHUH PEaKIINil: COSTUHEHN S, 3aMEILICHUS, Pa3JI0KESHUS,
oOMeHa M peakuuid C YydJacTHEeM KOMIUIEKCHBIX COEAUHEHUH (Ha Tmpumepe
TUIPOKCOKOMILJIEKCOB ~ QJIIOMUHUS M 1MHKA); OKHUCIUTEIbHO- BOCCTAHOBHUTEIIBHBIX
peaKIuii ¢ UCTOIB30BAHUEM METO/Ia JIEKTPOHHOTO OalaHca; C y4aCTHEM KOMILJIEKCHBIX
COCTMHEHMH (Ha MpUMEpe THIPOKCOKOMIUIICKCOB aTFOMUHHUSI M IIMHKA)

1. Peakuueii 3amerieHus ABISIECTCS
a) TOPEHHE BOJIOPOJIa B KHCIIOPO/IE;
0) BoccranoBienne okcuaa meau (1) Bogopomom;
B) B3aUMOJICHCTBUE THIPOKCHIA KaJUs C CEPHOU



KHCJIOTOM; T') TepMHUYECKas JeruipaTanus THApOKCHIa
IUHKA.

2. Peakuus, ypaBHeHne kotopoir CaO+C0O2=CaCOs,Ha3pIBacTCs peakuuein

1) coennnenns; 2) pasnoKeHUS; 3) obmeHa; 4)  3amenicHHS.
BiaumopeiicTBie ruipOKCUAA KabLUs C COISTHONU KUCIOTOM - 3TO peaKIus
1) coequHeHus; 2) pa3noKeHHUS; 3) oOMmeHa; 4) 3amenieHus

3. VkaxkuTe  peakuuro, KOTopas  SBISIETCS  pEaKUued  pasiIoKEeHUs

" UIeT C UIBMEHEHUEM CTETIEHU OKUCIICHUS:
a) Cu(OH), = CuO + Hx0; B) 2KNOs=
2KNO>+0;; 6) CuO + H2 =Cu+ H20; 1) CaCO;s =
CaO + CO,
4. Hanummure peakiuu, yKaKUTe TUIl PeaKIUu:
a) pa3JioXKEHUS YTOIbHOU KHCIIOTHI; B) pa3lIOXKEHUsT TUIPOKCUAA
meau(1l);

6) IMMOJIYYCHHUA aMMHUaKa U3 IIPOCTHIX BCIICCTB,

I') B3aUMO/JICIICTBHE a30Ta C KUCIOPOAOM
5. Hanmmwnre peaknuu, yKaKuTe TUI pEaKIu:

a) )KeJIe30M U Cepoi; B) OKCHJIOM Oapusi U OKCHUIIOM
cepoi(I1V);

0) 6GapuemM u CepHOU KUCIOTO; r) okcuzaa cepsl (IV) u
KHCJIOPO/IOM;

6.  VYpaBHsiiTe peaknumM  METOJAOM  DJJIEKTPOHHOTrOo  Oamanca. PaccraBbTe
KOX((HUIIUEHTBI

HI + H,SO4 — LI, + H,S + H,O

H,SO4 + Cu,0O — CuSO4 + SO, +

H,O HNO; + FeO — Fe(NOs); +

NO + H,O

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

SO, + KMnO4 + H,O — K,SO4 + MnSO4 +

H,SO, SO, + K»,Cr,0O7 + H,SO4 — K,S0,

+CI'2(SO4)3 +H20

® 3ajauu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MIPOLYKTa peakLuu
COEJIMHEHUS; MaCCOBOM MM 0OBbEMHOM J10JIM BBIXOJA MPOAYKTA PEaKIMH COCTUHEHUS
OT TEOPETUYECKU BO3MOXHOI'0; 00bEMHBIX OTHOIIEHUH ra30B; KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOAHBIX BEIIECTB U IPOAYKTOB PEAKIIMU; Macchl (00bEM,
KOJINYECTBO BELIECTBA) MPOJYKTa PEAKLIUH, €CIIM OJJTHO U3 BEILECTB JIaHO B BUJIE
pacTBOpa € OMPENEIEHHON MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.
1. Tlpu B3aumoneiicTBUM HATPHS KOJIMYECTBOM BemtecTBa 0, 5 MOJIb € BOJIO#M
HOJYYHIIH BOAOpoA 00bEMOM 4,2 11 (H. y.) Beruncnute npakruyeckuii BeIxo[ rasa (%).
2. MeramM4eckuii XpoM TOJy4YalOT BOCCTaHOBIeHMEM ero okcuaa CrOs
METANIMYECKUM aJTIOMUHUEM. Brruucnnre maccy Xxpoma, KOTOPBIM MOKHO IIOJYy4YUTh

MIPU BOCCTAHOBJICHUH €T0 OKCHAAa Maccou 228 T, ecliu MPaKTUYECKUM BBIXOT XpOoMa
coctasisieT 95 %.



3. Omnpenenure, Kakas Macca MelIM BCTYIIHT B PEAKIHUIO ¢ KOHIEHTPUPOBAHHOM
CEpHOM KUCIOTOM 1iis mosrydeHust okcuma cepsl (IV) o0bémom 3 1 (H.y.), €ClT BBIXO.
okcupa cepsl (IV) coctaBnsier 90%.

4. K pacTtBOpy, ComepKaIIEMy XJIOPHU KalbIKs Maccoii 4,1 r, mpuimmm pacTsop,
coaepxarntuii pocdat HaTpust Mmaccoit 4,1 r. OnpenenuTe Maccy MOTYyYEHHOTO 0CaIKa,
€CJIN BBIXOJI ITPOJYKTa peakluu cocTaBisieT 88 %o.

®  3ajiaHus HA COCTaBJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEAKIHil ¢ ydacTueM
OKCHJIOB, KUCJIOT, OCHOBaHHI U COJiel, HOHHBIX pPeaKIHii THAPOIIN3a COJeH,
YCTaHOBJIEHUE U3MEHEHHUSI KUCIOTHOCTHU CPEBbI.

1. Kakne wu3 comeit RbCl, CI'z(SO4)3, NiO\IO3)2, Na2803

nozasepratorcst  ruaponausy?  CocTaBbT€  MOHHO-

MOJIEKYJIAIDHBIE M MOJIEKYJIIDHBIE  ypaBHEHUS
THJIPOJIN3a COOTBETCTBYIOMX coseld. Kakoe 3HaueHue

pH (> 7 <) umeroT pacTBOpBl 3TUX COMNEit?

2. Hanumute MOJHOE W COKPAIICHHOE YPAaBHEHHS PEaKIIHMN:
KOH (p) + HCI (p) = KCl(p) + H,O (mn)
CaO (oxcun) + 2HNO; (p) = Ca(NOs), (p) + H2O (mx) Mg(OH), (1) + H.SO,
(p) = MgSO4(p) + 2H,0 (mx)
CuClL; (p) + 2KOH (p) = 2KCl(p) + Cu(OH),|
AL(S04); (p) + 3BaCl: (p) = 3BaS04] +
2AICl5(p) K,S + 2HC1 = 2KC1 + H,S1
Na,CO; + 2HNO; = 2NaNOs + H,O +
CO,1 Mg + H,SO, = MgSO, + Hy1

Pa3znen 3. CTpoeHue U CBOIiCTBA HEOPTaAaHMYECKHUX BelIEeCTB

® 3aja4yu Ha pacyeT MAcCOBOM J10JIM (MAacChl) XUMUYECKOIO 2JIEMEHTA
(coenuHeHus) B MOJIEKYJIe (CMECH).
Bapuant 1. Beruncnute maccoByto 1oito azota B HUTpare kanbius (Ca(NOs),
Bapuant 2: Beruncaure conepkanue kuciaopoja B nepMmanranare kanus (KMnO,)
Bapuant 3: Beruncaure conep:xanue cepbl B MuHepaie nupure (FeS,)
Bapuant 4: Beruncnurte MaccoByto 10110 cepedpa B okcuae cepedpa (Ag.0)
e [IpakTuueckue

3aJaHus 110 KJ'IaCCI/I(l)I/IKaI_[I/II/I,

HOMEHKJIaType U XUMUYECKUM (POpMYyJiaM HEOPTraHUYECKUX BEIIECTB

Pa3JIMYHBIX KJIIaCCOB.

1. Brmmucats OTACIBbHO OKCHUJbI, OCHOBAaHHWA, KMCJIOTHI U COJIN.

Jlats Ha3BaHUs.

A b B r il E K 3
1|Na;0 NaOH | CO, SO; MgO | HNO; | Ba(OH) |cCO MnO,
2
2 SlOz ZHO H3PO4 AgzO N203 CI'O3 MIlO HF HleO3
3(H,SO, CO, Ca(OH), | BeO LiOH CrO Mn,0; SO; SiO,




4|A1,0; BaO MgCO, Cu(OH) | ZnO Cr,0s HMnO, Ca(OH), K;5PO,
2
S5INO HNO; | MnO NO, HCl H.SO4 | NO; FeO P,0Os
6[MgSO, SO, CLL0O:s H,Si05 AI(N CcO NO ALO; BaO
03)s
7IFeO K,CO; | Fe O Hg(NO; | CaO Ba(O Ag,SO, PbSO; AgOH
)2 H),
2. CocTtaBuTh (JOPMYIIBI BEICIIUX OKCUJIOB JIEMEHTOB C TIOPSAKOBBIM HOMepoMm: 1)14,
34,41 2) 75, 16, 3) 33, 50, 40 4)6, 35,24 5)
21, 25, 32
3. CocraBuTh MONEKYISPHEIE (POPMYJIBI OKCHIOB, IIOAIUCATE XapaKTep OKCUIA U
COCTaBUTH (HOPMYJTy COOTBETCTBYIOIIETO TUIPOKCHUIA !
1) a30Ta CO CTEICHBIO OKHUcaeHus +1, +2, +3, +5
2) xJI0pa co CTENMEHbI0 OKucenus +1, +3, +5, +7
3) MapraHiia co CTeNEHbIO OKUCIeHus +2, +3, +4, +7
4. Beimucats OTEIbHO Oe3pa3iuuHbIe, OCHOBHBIE, KMCIOTHBIE M aM(OTEpHBIE
OKCH/IBI:
A b B r Ji| E K 3 n
1 [ Na,O | CaO CO, SO; MgO N,O; | BaO CcO MnO,
2 | Si0, ZnO P,0Os Ag,0 N>O; CrOs; | MnO MnO, NO
3 [ SO, CO, CaO BeO Li,O CrO Mn,O; | SOs; Si0O;
4 [ ALO; | BaO SeO, CuO Zn0O Cr,0; | MnO, CaO CrOs
51 NO N.0; MnO NO, Na,O SO; NO, FeO P,O:s
6 | MgO | SO, CLOs Si0, Al,O; | CO NO AL,Os BaO
7 | FeO SO; Fe,O; HgO CaO BaO Ag,0O SO; PbO
5. Brlnucarth HEPaCTBOPUMEIE OCHOBAHMS U IIENOYH. J{aTh Ha3BaHMS.
A b B r ji| E XK 3 "
1 Na, S NaOH | CO, SO; Mg(OH | HNO; [ Ba(OH) | CO Cu(OH)
(O )2 2 2
2 CsOH | Cu(O H;PO, | NaOH N>O; Cr(O MnO KOH | H:SiOs
H), H),
3 H,SO, | CO, Ca(O BeO LiOH CrO Sr(OH) SO; Sr(OH)
H), 2 2
4 AlLO; Ba(O MgC Cu(OH) | ZnO Cr,0s HMnO, | Ca(O [ K;PO4
H), 0, 2 H),
S5 LiOH HNO:; Mn(O | NaOH HCl CsOH | Fe(OH) | FeO P,0s
H), 2
6 MgSO | SO, LiOH | HySiOs AI(NO; | CO NaOH AL, BaO
4 )3 0O;
7 Cu(O K,CO; | Fe;Os | Hg(NO Ca(OH) | Ba(O Ag,SO, | Ba(O [ KOH
H), 3)2 2 H) H)

o HpaKTI/I‘IeCKI/IC 3alaHusl Ha OIPEACICHUC

XUMHUYECKOM aKTUBHOCTHU




BCIICCTB B 3aBUCUMOCTH BUa XUMHYECKOM CBS3M U THUIIA KpHCTaHJIPI‘IGCKOfI PCIICTKU.

1. PaCHpeI[eJ'II/ITL JaHHBIC BCIICCTBA B Ta6n1/1uy COrIaCHO UX THUITY XHUMHYSCKOM

CBSI3U.
Honnas KoBanentnas KoBanentnas nenonsipHas Merammueckas
CBS3b NoJIsIpHas

MgClz, Hz, COQ, Nalz, HF, Al, Zl’lO, FC, Bl'z, Ca3N2, Oz, SO3, HBI', Ale3,

CuSn(cmutaB)

2. TlpousBeauTe COOTBETCTBHE:

Bungl cesa3u BemectBa
1.KoBasieHTHas1 HENOJIApHAS A) Xnopun Kanplus
2.KoBaneHTHas nosisipHas b) @top
3.Monnas B) Hunk
4 Meramnyeckas I') Ammuaxk
5.Bopoponnas J)Auerunen

E) Okcun 6apus

® 3ajaHMs Ha COCTaBJICHHE YPaBHEHMH XMMMUYECKHUX pEaKLUUi C ydacTHEM

IMPOCTBIX U CJOKHBIX HCOPraHMYCCKUX BCIICCTB: OKCHJIO0B MCTAJLUIOB, HCMCTAIJIOB U

aM(i)OTepHBIX OJIECMCHTOB;, HCOPraHUYCCKUX KHUCIOT, OCHOBaHHUM M aM(l)OTepHBIX

THJIPOKCHUJIOB, HEOPTAaHUYECKUX COJICH, XapaKTepU3YIOUIMX WX CBOMCTBA U CIIOCOOBI

ITOJTyYEHUSI.

3aKOHUUTE YPAaBHEHUS PEAKIIUNA:

Na,O + H,S(u36) —

BaO + SiO; (t)—

Fe,03 +C (tH)—

FeO + Oz (t)—>

P,Os — KOH(1B) + Zn(OH), (t)—
Al(OH); —

NaOH(kos) + Fe(OH); —

ALOs; (t)— NaOH + Al,O; +3H,0 —
Ba(HCOs), — KOH + NaHCO; —
N

Al + KOH +H,O0 —

Cl, + Ca(OH), —

HCI + CuO —

H;PO4 + Zn(OH), —

H,SO4 + ZnO —

H,COs (t) —

H,Si0; (t) —

HNO; (t) —

MgOu36) + HCl —
K,0 + ZnO (t)—
CaO + 2H, (t)—
NH4OH +

KOH +

NaOH(tB) +
Ba(OH)z +
NaOH + NH4HS

Zn + NaOH(tB) (t)—
H,SO, + Mg(OH), —
HCI + Be(OH), —
HCI1 + AI(OH); —
HCI + AgNO; —
H,SO; (t)—

H4P,0O; (t)—

3 HNO; (t)—




Paznen 4. CTpoeHue u CBOMCTBA OPraHMYeCKMX BelIeCTB

° 3aaHus Ha COCTaBJIICHUE HA3BAHUN OPraHMUYECKUX COSAMHEHUHN IO

TpHBHaHBHOﬁ niIn MC)I(,HYHapO,HHOﬁ CHCTeMaTHUYECKOM HOMCHKIJIATYPEC;

1. HazoBure TIIPHUBCICHHBIC HUXKE
YTJ1€BOOPObI 110 MG)K/:[yHapOI[HOﬁ HOMEHKJIaType
IUPAK:
CHE CH]
CH; - CH - CH:; - CH- CH; CH; -CH;-C - CH-CH;OH
CH; CH; CH;

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

CH:-C — C — CH-CH:—-CHs; CH; -C - CH-CH; -CH; - COOH
CH: CH: CH; CH;

2. IlpuBeeHHOMY HMKE€ YIJIEBOAOPOJY JaWTe Ha3BaHUE 110 HOMEHKJIAType
IUPAC, ykaxxute CKOJIbKO IMEPBUYHBIX, BTOPHUYHBIX, TPETUYHBIX U YETBEPTUUHBIX
aTOMOB YIJIEpOJia COAEPXKUTCS B ajkaHe. M3oMepoM Kakoro yrieBoJopoja
HOPMAJIbHOTO CTPOEHMS SBISIETCS JaHHBIA yrieBogopon? Hamumurte ero

bopmyiy.
1) 0)

CHy-CH, CHy CHs
H{C~CHy CH H,C~CH-CCH,

| |

CH,-CH-CH; H,C—CH, ' CH,CH,

CH;

3. Hamummre cTpyKTypHBIC (DOPMYITBI COSTUHEHHA 110 HX
Ha3BaHUSM: a) 2,5-TUMETUITEKCEH-3;
0) 2-MmoHOMETHII-3,5-
JTUTIPONUIIHOHAH; B) 2,5 -
JTUMETHI - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOpreKcaHoBasi KUCIIOTa;

I) 2 - aMUHOOYyTaH.

4. Hanumure cTpyKTypHBIE (POPMYJIBI BCEX COEITMHEHUI COCTaBa: HA30BUTE
IIOJIyYEHHBIE COEINHEHUS.

a) CsH12; 6) C5H11OH; B) CsH;iNO.,.



° 3a/iaHusl Ha COCTaBJIEHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(bopMys1 OpraHUYEeCKUX BEIECTB OTAENbHBIX KIACCOB.

5. Hanummre NOJMHbIE U COKpAILlEHHbIE CTPYKTYpPHBIE (POPMYIIHI .

2,2,3,4-TeTpaMeTHIINEHTaH 2,3,6-TpumeTni-3-

STHIITeNTaH

2,5-TMMeTHIIreKCceH-3; 2-MOHOMETHUJI-3,5-TUTIPOTTUITHOHAH;
2,5 - TMMETHII - 3-HUTPOTE€KCaH,; 2,3-IUXJIOpreKCaHOBast

KHUCTIOTa; 2 - aMUHOOYTaH. 4 - MEeTUIIINHTEH-3 2,2-

JTUMETHIIOYTHH -3
6. CocTaBbTe CTPYKTypHBIE (POPMYJIBI TPEX AITKHMHOB, KOTOPbIE H30MEPHBI 2
MeTwiOyTanueny-1,3.J/]aiite um Ha3BaHUS.

® 3ajayn Ha ONpe/eNieHHe MpocTenIel (opMyIIbl OPraHMUECKOW MOJICKYJIHI,
MCXOJIA U3 DJIEMEHTHOTO cocTaBa (B %).

1. KakoBa gopmyna coequHeHHs, B KOTOPOM MaccoBasi JOJIsl Kausl paBHA
0.565, yrinepona — 0.087, kucinopona — 0.3487?

2. BriBemute npocTeiinnyo GOopMyIy COETMHEHHS, ECITH U3BECTEH €TO
AJIEMEHTHBIN COCTaB:

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

0) xanbus 0.8110 (81.1%) u azora 0.1890 (18.9%)

B) Hatpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u kucnopona 0.4270

(42.7%)

3. Haiigure MoeKyspHyto GOpMyJTy COEAMHEHHS a30Ta C BOJOPOIOM, ECIIH
MaccoBas JI0Jis BoJopoja B HeM paBHa 12.5%, a oTHocHUTeNbHAs IJIOTHOCTh MapoB
ATOTO BEIIECTBA MO BOJIOPOY paBHa 16.

4. Tlpu cropanum 3,636r BemecTBa obpasyeTcs 8 T yriekuciaoro rasa u 4,3632 r
u Boabl. Macca 1 Monb naHHOro BemiecTBa paBHa 60T. YCTaHOBUTH MOJEKYISIPHYIO
dbopMyIly TaHHOTO BEIIECTBA.

Pa3nes 6. PacTBopsl
3amaun Ha IPUTOTOBJICHUE PACTBOPOB.
2. Omnpenenure, CKOJIBKO IPAMMOB BEIECTBA HYXKHO JUIS IPUTOTOBJIEHUs 25 M 10
M pacTBopa ruIpOKCH/Ia HATPHUSL.
Otser: 10T
3. Onpegenure, CKOIBKO T' BOABI HE0OX0auMo npuOasuth Kk 45 T pactBopa NaOH
(0=6%), 94TOOBI MOTYUYNUTH KOHEUHBII pacTBOP C MaccoBoit noseut 1%.

4. Onpenenure MaccoBylO JOJIO BEIIECTBA B PACTBOPE, KOTOPBIM ObLI MOIyYEH
npubasnenuem 175 r KCl (0=20%) x 1000 r BoabI

5. Ompezenure MacCoByIO JOJIKO BELIECTBA B PACTBOPE, KOTOPHIH ObLI MOJTydYeH
npubasnerreM 30 T Na,CO4 x 1000 r BozbI

4.4. 3ananus n1adopaTopHbIX padoT
ObGopynoBanue JsaGoparopud M PpadoOYUX MeCT JadOpPAaTOPHMHU: MEH3YPKH,
MUIMETKU-KANEIbHUIbI, TEPMOMETPbI, MUKPOCKOII, JYMbl, MPEAMETHbIE U IOKPOBHBIE

CTEKJIa, TUIAHIIETHI JUIS KamlelbHBIX peakiuil, GpuibTpoBaibHas Oymara, MpOMBIBAJIKH,



CTEKJIIHHBIE TIPOOUPKH, PE3NHOBBIE MPOOKH, (HOHAPUKHU, HAOOP PEAKTHBOB, CTEKIISTHHBIE
MaJ0YKH, MTATUBHI IJIs TPOOUPOK; MEPHBIC UIUHAPHI, BODOHKHU CTEKJITHHBIC, BOPOHKH
nenutenbHble uuHApudeckue (50-100 M), crynku ¢ nectukom, papdopoBsie yamiku,
NUHIETH, (UIBTPHl OyMaxkHble, BaTa, Mapis, 4YacOBble CTEKJIA, SJICKTPOIUIUTKH,
nabopaTOpHbIE IITATUBBI, CHUPTOBBIC TOPEJIKH, CIIHUYKH, MPUOOp IJI MOITYUYEHUSI Ta30B
(wm mpobupka C ra300TBOAHOM TPYOKOW), Aepikartenu Uisi MPOOMPOK, CKISTHKUA IS
XpaHEHUs] PEaKTUBOB, pa3JaTO4yHbIe JTOTKU; xumMudeckue ctakausl (50, 100 u 200 min);
MIMATeN; TUHICTHI; TUTEIBHBIC UL, CEKYHIOMEPHI (TaliMepbl), MEpHBIE TPOOUPKH (Ha
10-20 M) u mepHbie KosObl (25, 50, 100 u 200 mut), BoasgHas OaHs (MM TEPMOCTAT),
CTEKJISTHHBIE MTaTIOYKK; KOHUYeCKHe KoObl 11 TutpoBanus (50 u 100 mun); ”HAUKATOpHbBIE
MIOJIOCKHU JIJIsL ompenenenus pH U cTaHmapTHas WHAWKATOPHAs IKala; YHUBEPCATbHBIHA
uHaukarop; nunetku Ha 1, 10, 50 mn (wm go3atopel Ha 1, 5 u 10 mut), OropeTku yist
TATPOBAHUSA, MeIUIMHCKKWE mmpuikl Ha 100-150 wmu, nabGopaTopHble  W/WiH

aHaAIIMTUYECKHe Bechl, pH-MeTphI, CyIIMIbHBIHN mKad, U Ip. TabopaTopHOE 000pyIOBAHUE.

Pa3jnen 2. Xumuueckue peakuuu JlaboparopHas padota "THUITBI XUHMUYECKUX
peakuui".

Hazsanue TeMEbl Tema 2.2.237eKTpOIUTHYECKAS] TUCCOIIMALIAS U HOHHBIN 0OMEH

PesynbraT 00y4enus [HIccienoBanue TUIOB (TI0 COCTABY U KOJIMYECTBY MCXOAHBIX M 00pasyrOMInUXCs
BEIIECTB) U NPU3HAKOB XUMUUYECKUX peakuuil. [IpoBeneHue peakuniit HOHHOTO
oOMeHa, OIpeIeNIeHIE CPEIbI

BOJIHBIX PaCTBOPOB

Oomue komnereHuuu [OK 01 OK4

Bomnpocs! 11 gonycka k 1abopaTtopHoii padorte

a) cpopMyIHpyHTE 1eNTb INIAHUPYEMOTO IKCIIEPUMEHTA
1. TIpu Kakux ycIOBHAX BO3MOXKHBI HEOOPATUMBIE PEAKIHU?
2. Bosmosxkna i peakis: HC1+ KOH = H,O + KClI
3. 3anuuure TUNBI XMMUYECKUX PEAKIIUH [0 UMEIOLIUMCS KIacCHPUKALHAM.
4. Nonwviure peakipio: ZnCl, + NaOH =? + 7. Ilouemy
BO3MOYKHA 3Ta HeoOpaTuMas peakuus?
S5.3anuinre HeOOPATUMYIO PEAKIIHMIO, KOTOPAask IPOTEKAET C BBINAICHHEM

ocajaka.
HpOBeI[eHI/Ie OIIBITOB

O6opynoBaHue U nocyaa PEaKTUBBI

CrekisiHHBIE TPOOUPKHU pactBop ruapokcuaa Hatpus (NaOH),

PactBop consnoit kucmotsr (HCI)

PactBop cynbdara meau (II) (CuSO,)

PactBop xap6onara Hatpus (Na,COs)

PactBop cynbgarta maraus (MgSO,)




PactBop xmopuna xenesa (I1I) (FeCls)

AJITOPUTM IIPOBEICHMS OIbITA |

Bomnpocs! n 3a1anns

TOPUTM ITPOBEICHHUS OTIbITA 2

Bonpocs! n 3a1anns

OnbIT 2. Peaknuu, naymue ¢ 00pazoBaHueM
c1200r0 31eKTPOJINTA

K mnomydyeHHBIM B NpeabIAYIIEM OIBITE
0caJKaM THAPOKCHUJIOB JK€JIe3a, MarHus U MeIH
10

[IPUWIEUTE pacTBOP COJSHOM  KHCIIOTBI

[OJIHOTO UX PaCTBOPEHUSI.

CocTaBbTe  MOJIGKYJSIPHBIE W WOHHBIE
YPaBHCHHS  COOTBETCTBYIONIMX  PCAKIUH.
OObscHuTe HaOMIOgaeMbple HW3MEHEHHS B
poOupKax.

OmnpIt 1. Peakuun, uaymmue ¢
00pa3oBaHUEM 0CAIKA.

[TpoOneMHBIH OMBbIT.

Haneiite B Tpu mnpoOupku mno 2 Mi
pactBopa xmopuma xenesa (III), cynbdara
Maraus, cyibdara Meau U IpubaBbTe B KaXKAyIO
110 TAKOMY K€

KOJIMYCCTBY LICIIOYH.

Uro BeI HaOMO12eTE?

Kaxoit iiBeT umerotT o6pa3oBaBInecs ocaaku?
CocTaBbTe ypaBHEHHS COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUH.

CpaBHHTE LIBET OCAIKOB

Ocanky COXpaHsIUTe 10 CIEAYIOIIErO
OITbITA

AJITOPUTM IIPOBEJEHUS OIbITA 3

Bonpocs! u 3aganus

OnesIT 3. Peaxnum,
o0pa3oBaHMeM rasa.

uayuue c




K pactBopy kapOonaTa HaTpusi MpHIICHTE
OCTOPO>KHO PACTBOP COJISTHOM KHCIIOTHI.
OOpaTtuTe BHUMaHKE Ha BbIICTICHHIE
rasa.

OOBsicHUTE BBIJICJICHUE Ta3a.
CocTaBbpTe MOJIEKYJIIPHBIE U HIOHHBIE
YPaBHEHUsI COOTBETCTBYIOIUX PEAKLUH.

O0paboTka pe3ynbTaToB:

1. HpoaHaJII/I?;I/IpOBaTI) IMOJIYUYCHHEC COOTBCTCTBYIOIHNX PE3YJILTATOB THUIIAM

XAMHYECKHUX PEAKIUM.

2. CdopMynupoBath € 00IIHil BBIBO 06 0OMEHHBIX PEaKIUAX, MAYIIUX 10 KOHIA

HazBanue TeMbl

Tema 4.2. «OU3HUKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKHUX BEIIECTBY

Pesynbrat 00yueHus

YcranaBiauBaTh 3aBUCUMOCTD (1)I/I3I/IKO—
XHUMHUYCCKHUX CBOMCTB HCOPTaHUYCCKUX
BCIICCTB OT CTPOCHUA aTOMOB U MOJICKYIJI, a
TAaKXC TUIIa KpPICT&JIJIH‘-IGCKOfI PEIICTKU

OO011I1e KOMIIETEHIIUU

OK 01 OK4

Paznen 3. CTpoenne U CBOiCTBA HEOPTraHNYECKUX BeNIeCTB.

Jlaboparopuass pabora «CBOHCTBA METAIUIOB

Bormpocs! 11t nonycka k 1abopaTopHoi padbore

JlaTe onpeneneHne MeTaIaM.

AN S e

Crioco0bl TOJTy4eHHUST METaJIOB.

HazoBute pusnyeckue cBoicTBa METAIIOB.

Kaxkue MeTtasibl B3auMOICUCTBYIOT C KHUCIOTaMuU?
Kaxkue Merasmibl B3auMOIEUCTBYIOT C BOAON?

Kaxk B3anmMo€CTBYIOT METAJLIBI C pACTBOPAMU COJIEH.

7. Yro Takoe Koppo3us MeTaiuioB? Kakue GBIBAIOT THIIBI KOPPO3HUH.

Crioco0sl 3a1UThl METAJIJIOB OT KOPPO3HH.

8. IlpoBeneHue ONBITOB

O6opynoBanue u ocyaa

PCAKTHUBLI

CTeKIsTHHBIE TPOOUPKHU

HATPU METAJUTUYECKHUI

CIIMPTOBKaA

MarHum

nepkaTesb

MeIb

OKCH/JI CBHHIIA




oxcup xenesa(Il)

OKCHUJ Meau

KHCJIOTa CEpHaA

Kucnora consauas

ANITOPUTM IIPOBEJICHUS OIbITA 1

Bomnpocs! 1 3ananus

OmpiT 1. OTHOIIIEHNE METAJUIOB K BOJIE.

[Tpo6eMHBI# OTIBIT.
B mmpokuil ctakaH Hajeute BOJBI U
MOJIOKUTE KyCOUYEK HATPUS WITH KaJTUs.
Jlob6aBbTe B pacTBop 3 xamemu
(denondranenna.

Yro BBl HAOIOMAETE?

Kax Bener ce6s natpumii? Kakoii ra3
BbIIEISIETCS ?

OTMeThTE LIBET pacTBOpPA MOCIIC JOOABICHUS
¢denondranenna.

CocTaBbTe ypaBHEHHE PEAKIUU.

B derbipe npoOMpPKH MOJOXKHUTE IO
KyCOUKY MarHusi, aJllOMUHMS, XKeJle3a U MEAU U
MPUJIEHTE HEMHOTO BO/IBI.

Harpeitte pacTBOpsI Ha CIIUPTOBKE.

OOBsacHHUTE HAOJIIOJaeMbIe U3MEHCHHS B
npoOupKax.

CocTaBbTe MOJICKYJISIPHBIC M HOHHBIC
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIIHM.

AJICOPUTM TTPOBEJCHHUSI OTIBITA 2

Bomnpocs! u 3aganus

OneiT 2. OTHoOlLIEHHE METAJJIOB K
KHCJI0TAM.

[Tonoxutre B NPOOUPKH METAJIbl MarHus,
AIFOMHUHMSL, JKeJle3a U MEIU U IPUIIEHTE K HUM
PacTBOP COJISHOU KUCIOTHI

Yro BBI HAOIIOMAETE?

OtmeTbTE U3MEHEHHE BETa B
poOupKax.
CocraBbTe ypaBHEHHUS

COOTBETCTBYIOIINX PEAKIIUM.

AJICOPUTM TIPOBEJCHUS OTbITA 3

BOHpOCLI H 3a1aHUA

OneIT 3. OTHollIeHHE OKCH/I0B
METAJJIOB K KHCJIOTAM.

B Tpu npoOupku Haneiite mo 1 mMi pacTBopa
CEpHOIl KHCIOTBI M [00aBbTE Ha KOHYHKE
mmatenss okcuasl kenesa (II), menu, cBuHnA.
Conepxxumoe
npoOupok B30oONTANTE.

Uro BeI HaOMO1aeTE?
OTMeThTE H3MeHeHue IBETA
MpoOupKax.

CocraBbTe ypaBHEHUSI
COOTBETCTBYIOIIUX PEAKIIUM.

O0paboTka pe3yJIbTaToB:




[Ipoananu3upoBaTh MOJYyUYEHHBIE PE3YJIbTATHI.
CdhopmynrpoBaTh BBIBOJ O 00 OTHOIIIEHUH METAJIOB K BOJIC.

1

2

3. CdopmymupoBath BBIBOA 00 OTHONIEHHH KUCJIOT K METaLIaM.

4. CdopMyaupoBaTh BEIBOJ 00 OTHOIIEHHH OKCHIOB METAIIIOB K KMCIIOTAM.
5

. ChopmynupoBath OOIIHIT BEIBOJI 00 OOMEHHBIX peaklMsIX, UAYIINX 0 KOHIIA

Paznen 3. Ctpoenne u cBOiiCTBa HEOPraHMYECKUX BellecTB. JlabopaTopHast
pabota «XapakTep TUCCOIMALNHN PA3THIHBIX THIPOKCUIOBY.

HazBanue TeMbl Tema 4.2. «DUBUKO-XUMHUUECKHE
CBOMCTBA HEOPTAaHUYECKHUX BEIIIECTBY
PesynbpTar 00y4eHus YcTaHaBIMBaTh 3aBUCHMOCTH (PU3UKO-

XHUMHYECKHX CBOMCTB HEOPTaHUYCCKUX
BCHICCTB OT CTPOCHUA aTOMOB 1 MOJICKYIJI, a
TAaKXXC THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ PEIICTKU

OO0111e KOMIIETEHIINH OK 01 OK4

Bomnpocs! 11 gonycka k 1abopaTtopHoii padorte

1. W3 nanneix Bemects BeiOepute kucaotel: NaCl; Cu(OH) »; HNOs; Na,SO,; HoCO:s.
2. 3akoHYMTE NpeIokKeHne: KUCIOTBI 3TO 3IEKTPOIIHUTEI, ...
3. 3akonumte peakumio: Na,S + HNO; = ? + ?
4. Hanmmute ypasuenus aucconuanuu kucnot: H,COs; HaS.
5.Kakue MHIUKaTOphl YKa3bIBAIOT Ha KUCIIYIO CpeLy
pactBopa?
6. OcymectBute npespaiuenue: SO, — SO; — H,SO4 — Na,SO4
7 .Kakue ocHOBaHMsI OTHOCATCS K pACTBOPHUMBIM OCHOBaHUAM?
8. U3 nannbix BemecTs Boibepute ocHoBanus: NaCl; Cu(OH),; HNO;; NaOH,;
H,CO:.
9.Hanummte GopMyIIBI CIIEAYIONIMX OCHOBAHMIA: THAPOKCHU]] KAJIHS, THIAPOKCH]L
Maraus, Tuapokceu sxenesa (II), ruapokcun xenesa (I11).
10. Hanwumure ypaBrenus quccormanun ocHoanuii: Fe(OH)s; Cu(OH),

11. Kakne uHAMKATOPHI YKa3BIBAIOT HA IIEJIOYHYIO CPEY PACTBOPA OCHOBAHUIA?

HpOBeI[eHI/Ie OIIBITOB

OO6opy0BaHKE U MTOCYAa PEaKTHBBI

CTeKIsIHHBIE TPOOUPKHU pactBop comsiHoM kucnotel (HCI)

CIMPTOBKA pacTBOpP YKCYCHOM KHCIIOTBI
(CH;COOH),

nepKaTesb pacTBop xjopuaa uuHka (ZnCl)

pactBop cyibdara maraus (MgSO,),

pactBop ruapokcuaa Harpus (NaOH),

pacTBop peHoNIpTaNIeHHA

pacTBOp JaKMyca

PacTBOpP MECTUJIIOBOT'O OPaHKEBOT'O




AJITOPUTM MIPOBEACHUS OMbITa |

BOHpOCBI " 3aJaHUA

OnbiTr 1. CpaBHeHMe  XHMH4YeCKO
AKTUBHOCTH KHCJIOT

[TpoGneMHBI# OTBIT
HaJIelTe B IPOOUPKH 110 2 MJT paCTBOPOB KUCIIOT
1 100aBbTE KyCOUKH IIMHKA

Yro BBl HAOIOMAETE?

Kaxkoii ra3 Beigensercs

CpaBHUTE UHTEHCUBHOCTH BBIJICJICHUS ra3a
Hanumure MonexkynsipHbie U HOHHBIE

YPaBHEHMSI PEAKIMH.

AJITOPUTM MIPOBEACHUS OMbITA 2

BOHpOCBI " 3aJaHUA

OnbIT 2. XapakTep
DIEKTPOTUTHYECKOH JUCCONALITN
rHIPOKCH/I0B

[TpoOaeMHBIi OTBIT

B nBe npoGupku BHecute mo 10 kamenb
pacTtBopoB: B nepByto — ZnCl,, BO BTOpyIO —
MgSO; 1 B KaXayt0 NpoOUpKy 100aBbTe 10 3
Karum (10 oOpa3oBaHMsI OCAJIKOB) pacTBOpa
menoun NaOH. Ocanku paspenute Ha JBe
4acTH, K OJHON J00aBbTE PacTBOP KHCIIOTHI
HCI, k npyroii yactu — pactBop menouun NaOH
(M30BITOK, J10

PacTBOPEHHUS OCaJIKa).

Yro BBl HAOIOMAETE?

Onpenenure XUMHYECKUN XapaxTep
00pa30BaBUIMXCS THAPOKCUIOB.

B kakux ciayuasx pacTBOpuiIcs 0CaioK?

OcHOBHBIMU WIN aM(OTepHBIMU
CBOWCTBaMH 00J1a/1al0T TUAPOKCHIBI
CocraBbTe cxemy BO3MOJKHBIX

YpPaBHEHUH peakiuil,
[IpuBenure  ypaBHEHHMs  JUCCOLMALUU
TUAPOKCHJIOB.

AJICOPUTM TIPOBEJCHHUS OTbITA 3

Bomnpocs! 1 3aganus

N00aBbTE B MEPBYIO | KaILIIO JIAKMYycCa,

BO BTOpYIO — | Kammto eHondranenna,

B TPETHIO — | KaIuIro METUIIOpaHXka.

5. B Tpu mpoOupku no6aswTe 1o 8§ - 10

Kareib COJISTHOM KHMCIIOTBI HCI u
BHeCUTE 10 | Karmie pacTBopa JaKkmyca,
MeTHIIOpaHka, heHondTanenHa.

3. B uncTele TpH NpoOHpKHU HajeiTe 1o

8 - 10 xameaxp memoun NaOH. B
MEepBYIO BHECUTE | KaIlIIo JakMyca, BO

BTOPYIO — | Karuito METUIOpaHXka, B

TpeThio — | Karutro dheHondTanenHa

OnbIT 3. KucnorHo-ocHoBHBbIE
HHIMKATOPbI
4. B tpu npoOupku Haneiite 10 - 15 Uro BeI HaOMO12eTE?
Kareib JUCTWUITMPOBAHHON BoAbl U | OTMETbTE H3MEHEHHE OKPACKHU

WHJIMKAaTOPOB B BOJIE
OTMeTbTe U3MEHEHNE OKPACKU
WHJIUKATOPOB B KUCIIOTE
OTMeThTE U3MEHEHUE OKPACKHU
WHJUKATOPOB B IIEJIOUH

O6paboTka pe3yIbTaToOB:




1. TIpoananu3upoBath MOTyYEHHBIE PE3YIIBTATHL.

2. CpopMynupoBaTh BEIBOJ O XMMHYECKON aKTUBHOCTH KHCIIOT

3. C(bOpMYJ'II/IPOBaTB BBIBOJl O XapaKTEpC MOJYUCHHBIX TUAPOKCUIOB.

Pasznen 3. CTpoeHHe U CBOHCTBA HEOPTAHMYECKHUX BeIIECTB. Ha6opaTopHa51
pa60Ta: "I/II[CHTI/I(bI/IKaHI/ISI HEOPTaHUYCCKUX BCH.I@CTB"

Ha3saHue TeMEI

Tema 4.3. «nenTudukanus
HEOPraHNYECKUX BEIECTB

Pesynbrar 00ydeHus

HCCJ’IGJIOB&TB Ka4C€CTBCHHBIC PCAKI[UU
HCOPTraHNYCCKUX BCIICCTB

OO01IMe KOMIIETEHIINT

OK 01 OK4

Bormpocs! uts gomycka k 1a00paTopHoOii paboTe

1.Kakue peakinu Ha3bIBalOTCS KaueCTBEHHBIMHU?
2. JlaiiTe onpesieieHHe aHHOHAM.
3. 3akonunTte peakiuio: Na,S + HNO; = ? + ?

4. Hanummre KaueCTBEHHYIO PEaKIIMIO Ha KapOoHAaT-

noHsl. 5.Kak MOXHO 0OHApPYKUTh XJIOPUI-UOHBI?

HpOBCI[eHI/Ie OIIBITOB

O6opynoBaHue U ocyaa

PCaKTUBLIL

CTeKIsTHHBIE TPOOUPKHU

pactBop comnstHo# kucnotel (HCI)

CIIMPTOBKA

pacTBOp Kap60HaTa HaTpuia

JICPKATCIIb

pacTBop XJopuaa oapus

PaCTBOpP CUJIMKATa HATPH,

PaCTBOP XJIOpUaa JIUTUA

pacTBOp XJIOpHUIa HATPHSI

PaCTBOP XJIOpHUaa KaJInuAd

pacTBop xJjopuaa 6apus

pacTBOp XJIOpUAA KaJbLUs

pacTBOp XJIOpUA CTPOHIIUS

ANITOPUTM IIPOBEJIEHUS OIbITA 1

Bomnpocs! 1 3ananus

DreiT 1. O0HapykeHUe KApOOHATOB U
rUApPOKapOOHATOB.

[TpoGneMHBIi OTBIT
Buecure B mnpoOupky S5 Kkameinb pacTBopa
kapOoHaTa HATpUs W JO00ABISHTE IO KaruIsIM
pacTBOp xJopuzma Oapusi 10 0Opa3oBaHHS
ocanka. K momydeHHOMY ocaaKy H00aBbTe
HECKOJIBKO KaIleJlb COJISTHOM KUCIIOTHI.

Yro BBl HaOMOmaere? Kakoii ras
BeLengerca? Kakos Bua u 1iBET
0CaIKOB.

Hanumure MOJICKYJISIPHBIC U HOHHBIC

YPaBHEHMSI PEaKIHMH.

AJITOPUTM TIPOBEJICHUS OTbITA 2

BOHpOCBI H 3aJaHuA




OmnsIT 2. O0HapyKeHHE CHIINKATOB

[1poGIEMHBII OIBIT OOnpsicauTe HAOIIOIaEMbIE SIBICHUS
O0bsacHuTe, moueMy dopmya kuciaotrsl H,S10;
SIBJISIETCS] YCIIOBHOM

CocraBbTe ypaBHEHUS PEAKIIHM,

Buecure B mpoOupky 5 kamenb pacTBopa
CHJIMKaTa HAaTpUs U 100aBbTE paBHBIH  00beM
COJITHOM  KHCIIOTBI.

UYepes HECKOJIbKO MHUHYT II€pEBEPHUTE

npoOUpPKY BBEPX JTHOM

AJICOPUTM TTPOBEJEHHUS OTbITA3 Bonpocs! u 3aganus
OnbIiT 2. Oo0napy:keHHe AaHHMOHOB

BTOPOH AHAJIMTUYECKON I'PYNIIBLIIO

[IpoGieMHBI OTBIT Uro BeI HaOMO12eTE?

Brecute B mpoOupky 1M pacTBopa xyopuaa Kakoro nsera Beimanu ocaaku? CocTaBbTe
HaTpus, OpoMHIa HATpus, HOAMIA Kanus, | YPABHCHUA pCaKInu.
dbropuna Hatpusi U 700aBbTE PaBHBIM 00BEM

HUTpaTa
cepebpa.

AJITOPUTM MIPOBEICHUS OIBITA 3 Bomnpoce! u 3ananus

OnbiT 3. OKpawueanue naiamenu

B LIECTh dapdopoBbIx turiei | Yro Bel HaOrOMaeTe?

MMOMECTHTD o nojoBuHe | OTMEThTE IBET IUIAMEHH.

MUKPOIITTATEIS COCMHEHUI auThs, | YKa3aTh MPAKTHYECKOE 3HAUYCHUE

HaATpHS, Kauusi, KajJblUs,  CTPOHIMS, | 3TOTO OIBITA.

Oapwusi. 3amuTh  cONMM 10 TIOJIOBUHBI

o0beMa TUIJIEH  OTWIOBBIM  CIIUPTOM,

nepeMenaTh C LeJIbl0  HEKOTOPOro

[PaCTBOPCHU COCIUHEHMI B CIIUPTEC U
IO XKECYb.

O6paboTKa pe3yabTaToB:
1. TIpoananusupoBaTh MOTyYEHHBIE PE3YIIHTATHL.
2. CdhopMynupoBarh BHIBOJ O MPOBEAEHHBIX KAYECTBEHHBIX PEAKIIUAX KATHOHOB..

3. C(bOpMy.]'II/IpOBaTB BbBIBOJ O IMMPOBCACHHBIX KAYCCTBCHHBIX PCAKIUAX AHUONOHOB.

Pa3nesn 4. CtpoeHue M cBoiicTBa oprannvyeckux BemiecTs. Jlaboparopnas pabora
"IIpeBpalieHuss OpraHNn4eCKUX BELECTB IPU HATPEBAaHUU"

Ha3Banue teMbl Tema 7.2. «CBoiicTBa OpraHM4ECKUX
COEIUHEHUN
Pesynbrar 00yueHus YcTaHaBIHMBaTh 3aBUCUMOCTE (DU3HKO-
XUMHUYECKHX CBOMCTB OPTaHUYECKHUX BEIIECTB OT CTPOSHUS
MOJIEKYJI
OO01IMe KOMIIETEHIINT OK 01 OK4

Bomnpocsr quist nomycka k 1abopatopHoit paborte
a) chopMyIHPYUTE 11eb IUTAHUPYEMOTO KCIIEPUMEHTA



0) oOBsICHHUTE, K KAKOMY KJIacCy OPTraHUYECKUX BEIIECTB OTHOCHTCS ITHIICH; B)

O6’b${CHI/ITC, KaKnuMH XUMHUYCCKUMHU CBOMCTBaMH 06J'IaIIaIOT
BCIICCTBA
JaHHOI'O KJ1acca, KakKue Ka4€CTBCHHBIC p€akuuu JJIA nux

00HapyKEHUS UCTIONIb3YIOTCS,
r) OOBSCHUTE, KAK MOXKHO ITOJIyYUTh BEIIECTBA JAHHOTO KJlacca COCAMHEHUH B
1ab0paTOPHBIX YCIOBUSX;
1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP JIS MOTYUEHHUS Ta30B;
€) IepevnCINTe OCHOBHBIE ACIIEKTHI COOIOACHUS TEXHUKHN 0€3011acCHOCTH MpHU padboTe ¢
JIBXK (3THIOBBIN CIIUPT), arpeCCUBHBIMY peareHTaMu (KOHIIEHTPUPOBAHHASI CEpHAs
KHCJIOTa), HarpeBaTeIbHBIMU PUOOpaMu (CITUPTOBKA).

[IpoBeieHne onbITOB

OO6opynoBaHue U Mocyaa pPEaKTHBBI
CTexJIsTHHBIE IPOOUPKHI KonnenrpupoBanusiii pactsop H2SO4
[lITatuB asst mpoOUPOK DTUITOBBIN CIUPT
CnupToBKa PactBop KMnO4
Crnnuku bpomnas Bona
Ilecok
AJITOpPUTM MIPOBEACHUS OmbITa | Bomnpocs u 3ananus

OIIbIT 1. Biansaue KOHIEHTPaAu
pearupyoniux BellecTB HAa CKOPOCTH
XHUMHYECKOH peakumu.

1. onyunTs 5THIEH Jerugparanueil >THIOBOTO 1. Yro npoucxoaut B mpodupke? Yrto
CIHpTa, OOHAPYKUTh €r0, H3yUUTh €r0 CBOWCTBA. Habmoaere?

1.1. B npo6upky HaauTh 2-3 MII STHIOBOTO CIHPTA U 2. K kakoMy THITy XUMHYECKHX PeaKIuii
OCTOPO’KHO JJ00ABUTH 6-9 MJI KOHIIEHTPUPOBAHHOI OoTHOCATCS 3TU Tporecchl? Kak Ha3biBatoTCs?
CEPHOU KHUCJIOTHI. 3aTE€M BChIIATh HEMHOTO 3. Kaxk menstercs OKpackKa pacTBOPOB?
MIPOKAJIEHHOTO IecKa (IIECOK U MEJIKHE KyCOUKH Houemy?

HEM3bl BBOAAT JUIA TOTO, YTOOBI IPEAOTBPATHTH TOTYKH 4. Kakum myiaMeHeM roput 3TUiIeH?
KUJIKOCTH IIPU KUIIEHHH ). 3aKpBITh IPoOupKy npobkoii | [Touemy?

C ra300TBOIHOI TPYOKOH, 3aKpeNUTh €€ B INTATUBE U 5. CocTraBUTh ypaBHEHHS IPOTEKAIOIINX
OCTOPO’KHO HAarpeTh COAEPKUMOE MpoOupky (puc. 1) MPOLECCOB.




U

B!‘; KMI!O.

~

1.2. OcTopoKHO, PABHOMEPHO HArPETh
CMECh.

1.3. B apyryto npobupky HameiTe 2-3 M
pa30aBJIEHHOr0 pacTBOpAa MepMaHraHaTa
KaJTUsl, ¥ IPOITYCTUTE Yepe3 Hero ras.

1.4. B tpethio NpoOHUPKY HATUTH 2-3 MII
OpPOMHOM BOJIBI, OITyCTUTh Ta300TBOIHYO
TpyOKY 10 JIHA 3TOM MPOOUPKH U
IPOIYCTUTH Yepe3 OPOMHYIO BOLY
BBIJICIIIOLIUICS Ta3.

1.5. BbIHYTh ra300TBOHYIO TPYOKY H3
pacTBOpa U MOBEPHYTH €€ OTBEPCTHEM
KBEPXY, OJKEYb BBIICIISIONIHNACS ra3

(puc.2).

CzH ﬁOH (QTH.TIO'
BBIM CIMPT)

H,S0,

O6paboTka pe3yabTaToB:

1. TIpoananu3upoBaTh COOTBETCTBHE MOJYUYCHHBIX PE3yJIHTATOB CIIOCOOAM

MOJTy4eHUsl HEMPEEIbHBIX YTICBOIOPOIOB psiia dTHIeHa (ankeHoB). Crenarhb

COOTBETCTBYIOUIUH BBIBOJI.

2. CdopmymupoBaTh BEIBOI O HH3UKO-XUMHYECKUX CBOWCTBAX ITHIICHA.

3. CdopmyupoBaTh BEIBOJ 0 CIocobax 0OHAPYKEHUS ITHIICHA.

Paznen 4. Ctpoenue u cBoiicTBa opraHM4eckux BeuecTB. JlabopaTopHas padora
" Unentudukamysi OpraHn4ecKuxX COeTMHEHUI OTACIbHBIX KIaccoB "



HazBanue teMbl

Tema 7.3. «MneHTuukanus OpraHuyecKix
BEIIIECTB, UX 3HAUEHHE U IPUMEHEHUE B
OBITOBOM 1

IIPOM3BOJICTBEHHOH IEATEIbHOCTH YEJIOBEKA»

PesynbraT 00yueHus

I/ICCJIeI[OBaTb Ka4CCTBCHHBIC PCAKIUU
OpPraHu4Y€CKUX CO€JII/IH€HI/II71 OTACIBbHBIX KJIAaCCOB

OO01IMe KOMIIETEHIIUU

OK 01 OK4

Bormpocs! 11t nonmycka k 1abopaTtopHoi pabore
1. Kakue BemecTBa Ha3bIBAIOT KUPaAMHU?
2. Knaccudukanus »upos.
3 Kakue BeliecTBa Ha3bIBAIOT caxapamu?
4. Knaccudukanus caxapos.
4. YeM antbg03bI OTINYAOTCS OT KETO3?

[IpoBenenue onbITOB

O6opynoBaHue u ocyaa

PEAKTUBEL

CTeKIsIHHBIE TPOOUPKHU

OEH30MHAasA KUCIIOTA

CIIUPTOBKA

VYKcycHas KucioTa

JICPKATCIIb

pactBop ¢eHondranenHa

CTCKJIIHHBIC ITaJIOYKa,

Mareuu

poOKa ¢ ra300TBOJHON TPYyOKOi

pactBop runapokcuaa Hatpus (NaOH),

nepkare PactBop oxcuna meau (II),
CIIMPTOBKA pacTtBOp cyibpara Meau
CTaKaH BOJIA

AJITOPUTM TIPOBEJICHUS OnbITa 1

BOHpOCBI " 3a1aHUA

OnsbIT 1. Onpenenenue
HernpeaeJbHOCTH KMPOB.

[TpoGIeMHBIH OTIBIT
B npoGupky Haneiire 2 - 3 M

[pPacTUTENHHOTO Macia, 100aBbTe 5 - 6

Uem 00yciioBIIeHA HETIPEACITHLHOCTD
JIAOUI0B?
OOBsICHUTE NCUC3HOBEHUE PO30BOM

Kaleiab pacTBopa HoJa pO30BOTO  IIBETA,
[IPUTOTOBICHHOTO Ha
YETBIPEXXJIOPUCTOM YTIIEPOJIE.

Cmecr B mpoOHWpKEe  SHEPrHYHO
BCTPSIXHHTE.

OKpacku Moja.
Hanummre ypaBHeHue peakiuu

IAJ'IFOpI/ITM IMPOBCACHUA OIIbITA 2

Bomnpocs! u 3aganus




OmnbiT 2. Boccranosiaenune Cu(OH)2
rJIIOK0301 B 1IEJIOYHOM cpeje.

B mpobupky momectutre 1 Mi pactBopa
CuSO4 u 2 mn pactBopa NaOH. IlonyueHHblit

O0Ca/IOK OJOHCPIrudHO BCTPAXHUTC. Buecure B

Yro BeI HAOIIOHAETE?
Kaxoii niBeT oO6pasoBasiierocst ocajaka?

Hanummre ypaBHeHHs peakLuu.

poOupKy | MJ1 pacTBOpa IIIIOKO3bI. Yro BbI Habmoaere rocJe
[IpoGupKy cerka HarpeiiTe B ILTaMeHH | HArpeBaHMs?
CHUPTOBKHU JO U3MEHEHHMS Hanvmmre YPaBHCHHA peaximi
L(BETA, ICPKA €€ HAKIOHHO okucienus rimoko3sl Cu(OH),
ATITOPUTM ITPOBEJIEHUS OIBITA 3 Bonpocs! n 3aanus
OnbIT 3. Boccranosiienue
aMMHA4YHOro pactBopa Ag20 roko3oii
(peakuusi cepeOpPAHOTO
3epkaJia)
B npoGupky  momecrtute 1 wn | Yro B HabmogaeTe?
pactsopa AgNO; u pacteop NaOH 1o Yro 00pa3oBanoch Ha CTEHKax
00pa3oBaHMs OCaJKa. K nonyuenHomy poOupKu?
0caaKy A00aBISHTE MO KAILISIM PacTBOP Hammmure YPaBHCHHUC peaKinu

NH4OH

MpPO3pavHOMY

€ro  pacTBOPEHUS. K

pacTBopy
Ag,0O nob6aswTe 2 Mit 3 %-ro pacTBopa

0

AMMHUAaYHOMY

cepeOpsTHOTO 3epKajia JUIs TIIFOKO3BI.

[ITFOKO3BI W Harpeiite  cmech 10
KUIICHUS HA CIIUPTOBKE.
AJITOPUTM TIPOBEICHHUS OTbITA 3 Bomnpocs! 1 3ananus
OnbiT 4. KayecTBeHHasi peakuusi Ha
KpaxMmaJ ¢ H1010M
Haneiite B mpo6upky 5 mia 1%-Horo Uro BbI HaO01aeTE?
pacTBOpa  Kpaxmana, BHecure 2 - 3 | [loueMy U3MEHSAETCS LBET PacTBOpa?
KarTu pa30aBIeHHOTO pacTBOpa oaa Hanummure ypaBHeHHe peakii.
O6paboTka pe3yabTaToB:
1. [Ipoananu3upoBaTh NOTyUYEHHBIEC PE3YIbTATHI.
2 Cdhopmynupyiite BEIBOI O PU3UKO-XUMHUIESCKUX CBOHCTBAX KUPOB.
3 ChopmynupyiiTe BEIBOI 0 GU3UKO-XUMHUECKUX YTIICBOJIOB.
4. Cdhopmynupyiite BEIBOI 0 PU3UKO-XUMUIECKIX CBOMCTBAX Kpaxmara.
5 CdhopmynupyiiTe BEIBOI O KAUeCTBEHHBIX PEAKIIHSIX KHUJIKHX KHPOB.
6 CdhopmynupyiiTe BEIBOA O KAUECTBEHHBIX PEAKIIUAX allbI03.
7 Cdopmynupyiite BEIBO O KAaU€CTBEHHOM peakluu Kpaxmalia.




Pasnen 6. PacTBopsl JIabopaTopnas pabora "[IpurorosieHue pacTtBopon'.

HazBanue TeMbl

Tema 2.2. DnexkTpouTUyYecKasi AMCCOUUALUS U
WOHHBIA 0OMEH

Pe3ynbrar 00yueHus

UccnenoBath GU3MKOXUMHUECKHE
CBOMCTBA UCTUHHBIX PaCTBOPOB

OO01I1e KOMIIETEHIINT

OK 01 OK2

Bormpocs! uis gomycka K 1a00paTopHOii paboTe

1. Jatb onpenenenue koHueHTpauuu. CrnocoObl BIpaKeHHsI KOHLIEHTPALUN
pacTBOpOB.

2. Urto Takoe cosbBaThl U TUApaThl? Ha kakoM sTamne pacTBOpEeHUs OHU
obpasyrotcs?

3. UYro Takoe pacTBOpuMOCTh? OT Kakux (aKTOPOB OHA 3aBUCHUT?

4, Kaxkyto maccy cynbdara kanust 1 BObI HaJ0 B3STh i purotosieHus 300

rpammoB 20% pacTtBopa?

3. CKOJIBKO ~ IPaMMOB  BOJIbI
pacTBopa MoBapeHHOMN cou?

HpOBe,I[eHI/IC OIIBITOB:

COAECPIKUTCS B 200 r

40%-H0T0

Ob6opynoBaHue U Iocyaa

PEaKTUBBI

Crakan 600mi1

pacTBOp XJIOPHIA HATPHS

CTeKIsIHHAs [TaIoYKa

PacTtBOp kapOoHaTa HaTpuUs

Becnl TexHUUeCcKue

PacTBOp xs10puaa Kaaus

[Hrmuaap 250 mi

PactBop runpokapOonara HaTpus

apeomeTp

PacTBOp cynbgaTta Maruus

PactBop xmopuna 6apus

AJITOPUTM MIPOBEACHUS OMbITa |

Bomnpocs! u 3ananus

Omnbit 1.I1puroroButs 500 2 4% pacTBopa
XJI0pHIa KaJIus

[Tpo6eMHBI# OTBIT.
PaccumrailitTe Maccy HaBECKM H©  BObI
B3BecbTe HaBeCKy.

PaCTBOpI/ITC HaBCCKY B BOJC.

IIpurotoBeTe pactBop IIpoBephTe
IJIOTHOCTb PacTBOpA

Paccuunraiite abCcoMOTHYIO OIIUOKY
Paccunraiite OTHOCUTENBHYIO OLUIHOKY




[IpoBeprTe KOHIICHTPAIIUIO
[IPUTOTOBJICHHOTO pacTBopa, U3MEpHUB
MIOTHOCTB C TIOMOIIBIO apeoMeTpa

O06paboTKka pe3yabTaToOB:
1. IIpoananu3upoBatk MOTy4YEHHE COOTBETCTBYIOMINX PE3YIILTATOB

2. Paccunraiite aGCOMIOTHYIO M OTHOCUTEIBHYIO OIIMOKH
3. Cpopmynupyiite BHIBOI.

4.1. Ouenounnle cpeacTBa PyOeKHOr0 (TEMATHYECKOI0) KOHTPOJIS MO
AUCHHUILINHE « XHUMMS»

PyOexHblil (TeMaTU4eCKHil) KOHTPOJb MO JUCHMILIUHE «XUMHSD» MPOBOJUTCS B
dbopMe KOHTPOJIBbHBIX paboOT MO pa3jeraM OCHOBHOTO MOJYJIsS Ha OTAEIbHBIX 3aHATHUSX,
KEMCOB.

4.3.1 KonTpoJbHbIe padoThl

Paznen 2. Xumuuyeckue peaxkuun. KoutpoabHas paGora «CrpoeHue
BelleCTBA 1 XMMHYeCKHe PeaKIu)

KonrtponbHas pabota coIepKUT YeThIpe BUA 3aJaHHIA:

1. 3agaum Ha cocTaBlieHHE XUMHYECKUX (DOPMYIT ABYXaTOMHBIX COSTUHECHUI 1O
UX Ha3BaHMIO.

2. 3ajaud Ha COCTaBJIEHHWE YPAaBHCHUIM PEaKIWii: COCJAWHEHHs, 3aMElICHHS,
pasnoxeHusi, OOMEHa U peakIMid ¢ y4acTHeM KOMIUIEKCHBIX COEIUHEHUH;
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIHM.

3. 3ajaHusi HA COCTABICHUEC MOJICKYJISIPHBIX M HMOHHBIX PEaKIHMi THAPOIN3a
COJIEH, yCTAaHOBJICHHE U3MEHEHHUSI KUCIIOTHOCTH CPEBI.

4, 3amauM Ha pacyeT KOJMYECTBEHHBIX XapPAKTEPUCTHK 10 YPABHEHHUSIM
XUMHYECKUX PEAKIUil: MacCOBOW WM OOBEMHOM JOJHM BbIXOJA MPOAYKTa PEaKIuu
COCIMHEHUS OT TEOPETHUYECKH BO3MOXKHOIO; OOBEMHBIX OTHOILIEHHH Ta3oB;
KOJIMYECTBEHHBIX XapaKTEPUCTUK MCXOJHBIX BELIECTB M MPOIYKTOB PEAKLMHU; MACChI
(06beM, KOTMUECTBO BEILIECTBA) MPOAYKTA PEAKIIUH, €CJIU O/HO U3 BELIECTB JIaHO B BUJIE

pacTBOpa € OMPEAEIEHHON MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.

1 BapuaHt 2BapuaHT
1.  JlomummuTe ypaBHEHUSs, YpaBHINTE, COCTABbTE MOJIHBIE U COKPAIIEHHbIE
HOHHBIC YpAaBHCHUH.
Mg (NOs ), + K53 PO, = Al Cl; + K5PO, =
Ba (OH ), + H; POs = Fe SO, + Na; PO, =
Zn Br, + H,SOs5 = Mn Cl, + KOH =

2. JonummuTe ypaBHEHHS U ONPEACITUTE XapAKTEPUCTUKU KaXKI0N XUMUYECKOMN
peaKIuH.

Na+ O,= Li+O,=
As + 02 = Se + Oz =
3. HpOCTaBbTe CTCIICHHU OKHUCJICHUA 3JIECMCHTOB B CJICAYIONINX COCAUHCHUAX.

BizOs, G3.203, CC14 HMl’lO4 FCO, Pb02, PCls, HCIO4,



HzCI‘zO7, HzCI‘O4, SI’lSz. X6F4

4. Onpenenure TAN XUMUYECKOU CBSI3M B JJAHHBIX BEILIECTBAX, TOKAXKUTE 3TO C

MTOMOIIIBIO CXEM.
KCI, Oz,PH3, Ag, Clz, NaBr, Iz, MgCIQ, Hz, SOQ, Cu, NaI, Fz, Fe,
Nazo, Nl, CH4, Al, Ca (NO3)2 CaO, Nz, Na, PzOs, BaSO4, 03,
Ss, SOs. LO,.

5. PaccraBbTe K03(DPHUIMEHTHI, ONpEeIUTEe THIT PEAKIIUU:
a) Mg + N2 —-Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na + H20 — NaOH+ H21

6. Paccuurath cTeneHn OKUCIEHUs ISl KaXI0T0 SJIEMEHTA B

Bemiectse Fe(NO3)3 Ca (NOs),

3. 3anucatb (GopMyJIbI BEIIECTB:

A) cynbdun xenesa (I11) b) cepnas kucnora

A) cepHHCTas KUCTIOTA 0) runpoxcun meau (1)

7. To ypasuenuto peakuun CuCl2 +Mg —MgCl12 +Cu, BEIYUCIUTE KOJIUYECTBO
BelIecTBa MeJU, €cu B peakuuto ¢ xyuopuaom Meau (II) Berynuno 480 r MmarHust.
8. COCTaBUTh YPaBHEHUE U ONPEIEIUTh THUII PEAKIIUN
A) cynbdat Oapus + cepHasi KUCIOTa b) consnas kucnora +
KapOOHAT KaJbIus

Pa3nen 3. CtpoeHue u cBoiicTBa HeOpraHu4veckux BeiecTB. KoHTposbHas
pabota «CBOHCTBA HEOPTAHMYECKUX BelIECTB)»

KoHnTponbHast paboTa COAEpKUT TPH BUA 3aJaHUN:

1. Bamaun Ha pacdyeT MaccOBOM JOJKM (MAacchl) XHUMHUYECKOTO JJIEMEHTA
(coenuHeHus) B MOJIEKYJie (CMECH).

2. TlpakTHveckue 3aJaHus MO KJIACCH(PHUKAIMH, HOMEHKIATYPE U XUMHYECKUM
dbopMyllaM HEOPraHWYECKHX BEIIEeCTB Pa3IUYHBIX KJIACCOB: OIpENeJeHHe Kiacca
HEOPTaHNYCCKUX BCIICCTB, Ha3bIBAaTh HCOPTaHUYCCKUC COCANHCHUA 110

MEXIyHapOAHON U TPUBUAIBHON HOMEHKJIAType M0 XUMHUYECKUM (hopmyaam.

3. 3agaHus HAa COCTABJICHHE YPAaBHCHHH XUMUYECKHX PEAKIHH C ydacTHEM
IIPOCTBIX U CJIOKHBIX HEOPIaHMYECKUX BEILIECTB: OKCHJIOB METAUIOB, HEMETAUIOB U
aM(pOTEPHBIX HJIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHMM M  aM(OTEepHBIX
THJPOKCUIOB, HEOPIraHWYECKUX COJIeH, XapaKTepU3YIOLIMX UX CBOMCTBA M CIIOCOOBI

MMOJIY4YCHHUS.

1. YcraHoBuTe, K KaKOMy KJIacCy/TpYIINe OTHOCSITCS HEOpraHMUeCKHUe BElecTBa,
dopmyitel kotopbix ykazanel CoO, HNO; LiOH, H,S,0; Ha3oBuTE COeTUHEHUS TIO
MEXIYyHAPOAHOU U TPUBUATIBLHON HOMEHKJIATYpe.

2. CoctaBuTh (GOPMYIIBI COCTUHEHUN:

a) okcuaa yriepona( II) ,0) ruapokcuma Meu, B) XJIOPOBOJOPOTHON KUCIIOTHI, T)
cynbdaTa HATpUS

3. Hamucatb ypaBHEHHS XUMUYECKHX PEaKIUil:

a) H,80, + Mg 6) Na, O + HBr ) SO, + CaO r)CaCO;s + HCI 1) AICl; + AgNO;
VYka3aTh Ha3BaHUA MPOAYKTOB pCaKIINU.



4. PaccraBbTe KO GUIIMEHTHI B TPUBEICHHBIX HIDKE CXeMaX XUMUYECKUX PEaKIIUH.
JlaiiTe XapakKTEPUCTUKY KaXKJIOM U3 YETHIPEX XUMUUYECKUX PEAKLIMI C TOUKU 3pEHUS
pa3INYHBIX KIacCU(pUKAIIUH.

a. H2+N2 —>NH3T+Q

6. AL + F6203 — AL203 +

Fe + QB. CaCO; — CaO + CO,1 -

Q

r. NaOH + HQSO4 — NaQSO4 + Hzo + Q
5. T'openue ammuaka

4NH3(r) +302(r) = 2N2(r) + 6H20(x) +Q

SIBIISICTCS
peakuuen

1) COCMHEHHUS], KATATUTUYECKON, SHIOTEPMUYECKOI

2) 3aMEIICHUS, KAaTAIUTHYECKOM, DK30TEPMUYECKOMN

3) OKHCJIUTEIIbHO-BOCCTAHOBHUTEJIbHOM, HEKATATUTHYECKOM, SK30TEPMHUYECKON
4) oOMeHa, HEeKaTaIUTUIECKOM, YHIOTEPMHUYECKON

6. BrrunciauTe MaccoByro 0710 cepedpa B okcue cepedpa (Ag,0)

Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BelleCTB.
KonrtposabHas padora «CTpoeHNne U CBOMCTBA OPraHUYeCKHX BelleCTB»
[To mToram nzyuenus pasaena 7 odydaromnmecs OyayT CHOCOOHBI:
- OmpeaciiaThb MPUHAAJICIKHOCTD BCIIICCTB K PpasiInuYHbIM
KJlaccaM OpraHUYeCKUX COCAMHEHUI; TOMOJIOTH U U30MEPHI;
- Ha3bIBaTh U3yUYEHHBIE BEUIECTBA 110 «TPUBUAIBHOI WM MEXAYHAPOIHON
HOMEHKIIaType;
- XapakTepu3oBaTh CTpOCHHE U XUMUYECKHE CBOICTBa
M3YYEHHBIX OpPraHUYeCKUX COCTUHEHHIA;
- OOBSICHATH 3aBUCHUMOCTbH CBOICTB OPraHUYECKUX BEIECTB OT UX COCTaBa U
CTPOCHUS,
- HOPOBOAUTH BBIYHCIICHHUA [0 XUMHWYCCKUM q)OpMy.TIaM H YpPaBHCHUAM.
TemaTnyeckuii KOHTPOJIb OCYIIECTBIISIETCS METOIOM TecTupoBanws (1) wim B

¢dbopMe nMCbMEHHOM paboThl, BKIIOYAOIIEH NpakTuyeckue 3aganus u 3anaqu (I).

1. BemecTtso, COCTaB  KOTOPOTO  BBIPAKEH  MOJEKYJSIPHOU
dhopmyoit C3Hjs, OTHOCHUTCS K KJ1accy:
1) Apensr 2) anKaHbI
3) AnkeHsl 4)anKuHsl
2. Haspanwme BemectBa, popmyna koroporo: CH3-CH(CH3)-CH,-CH,-OH
A) Oyrtanon-2 b) mnenranon-2
B) 2-merunGyranon-4 r) 3-meTunOyTano-1
3. Bemecto, umeromee Gpopmyiny CH,=CH, HazbiBaercs:
1) TOJTYOJI

2) ITHIICH



3) [JIAIEPUH

4) MPOIAHOJ

4. BemecTBo, Ha3BaHKe KOTOPOrO MPOIMOHOBAs KMCIIOTa, UMEET (hOPMYJIy:
1)  CHOH

2)  (C*):.NH

3)  CH3-CH,-COOH

4)  C3H,0H

5. JIst aIKaHOB XapaKTepHa PEaKIus:
1) npucoeaunenus H,

2) XJIOPUPOBAHHMS HA CBETY

3) oOecneunBanus pactsopa KMnO4
4) MOJTMMEPHU3AIAN

6. MeTtaHon pearupyer c:

1) HAaTpHEM

2) BOJIOM

3) BOJIOPOJIOM

4) METaHOM

7. VKCyCHas KUCIIOTa BCTYNAET B PEAKIMIO C:
1)  AgNO3

2) NaCl

3)  Na2CO3

4)  H20

8. BepHbI 71 yTBEpIKAECHHS:

. AMUHBI NIPOSIBJIIIOT OCHOBHBIE CBOWCTBA

. AMUHOKHCIIOTBI MMPOABJIAIOT TOJIbBKO OCHOBHBIC CBOMCTBaA

1) BEPHO TOJBKO A

2) BEPHO TOJIBKO b

3) BEpHBI 002 YTBEP)KICHUS

4) HEBEPHO HU OJIHO M3 YTBEPKICHUIN

0. VYpasuenue xumudeckoi peakiuu C2H6+CI2*C2HS5CI+HCI sBnsercs:
1) peakimein 3aMereH s, TPOTEKArOIIeH 10 paJuKaIbHOMY MEXaHU3MY

2) peakmuel MpUCOeANMHEHUS, TPOTEKAIOIIEH 110 paJAUKaILHOMY MEXaHU3MY
3) peakiueit 3aMelleH s, IPOTEKAIOIIEeH 10 HOHHOMY MEXaHU3MY

4) peakiuel MPUCOSAMHEHUS, TPOTEKAIOIICH TT0 HOHHOMY MEXaHH3MY

10. B peaknuio «cepeOpstHOTO 3epKaiay» (C aMMHAaYHBIM PACTBOPOM OKCHJIA

cepeOpa) BCTymaer:
1) 3TaHOJ
2) IJIF0KO3a

3) TJIAIEPUH



4)

11.

Kpaxmail
VYcTraHOBHUTE COOTBETCTBHE MKy HA3BaHUEM BELIECTBA U KJIACCOM

(Tpymnmoii) OpraHUuYECKUX COCTUHEHHM, K KOTOPOMY(-0i1) OHO MPUHATICHKHUT.

HazBauue

BelecTBa A)

CH;COOH
b) CH;-CH2-CH;
B) CH,=CH-
CH,-CH3 I') CH-
CHZ'OH
Kitacc opraHuuecKux coeTMHEHHI

1) OJIHOATOMHBIE CITUPTHI

2) YIJIEBOIBI

3) KapOOHOBEIE KUCIIOTHI

4) apOMaTHUYECKUE YIIIEBOJOPOIBI

5) HEIpe/IeNbHbBIE YIIIEBOIOPOIbI

6) npeielbHbIE YTIIEBOI0POIBI

12. B cxeme npeBpaineHuii

15000C Kat +Br,
CH4 X4 OeH30I1 Xs

BellecTBaMH X; U X> COOTBETCTBEHHO
SABJIAIOTCA:

1) aleTHICH

2) STUJIEH

3) OpoMGeH3011

4) XJIOpOCH30T

5) denon

6) LUKJIOTEKCAH

13. Ompenenure MonekyasipHyo (GopMydy BellecTBa, cojaepxamiero 37,5%

1)
2)
3)
4)

14.

1)
2)
3)

yraeponaa, 50% xucnopoga u 12,5% Bogopona. OTHOCUTENBHAs IUIOTHOCTh
[IapOB 3TOTO BEIIECTBA 110 BOJOPOIY paBHa 16.

CH;OH

C,HsOH

HCOOH

CeHsOH

CKoJbKO JIMTPOB BoZOpoAa notpedyercs a1t oopazosanus 10,2 r 3TUI0BOrO
CIMPTa U3 alleTAIBIETHA, €CIU BBIXOJ MMPOAYKTaA peakiuu coctasisieT 80%”?
6,2 11

317

12,75 n



4) 11,2IndpepennupoBannbiii 3auet no gucuuiinne «Xumus» I kypce II cemectp
Bapmnanr 1

Tect coctont 3 yactet A, B, C. Uacte A Bximrouaer 11 3amanmii, yactb B — 3 3aganus, gacts C
— 2 3aJ1aHUS.
3ajanus yactu A oreHUBaroTCs 1o 1 6aity, yactu B — mo2 6amna, wactu C — o 3 Gania.
OO1ee KOIMYECTBO OAIIIOB, KOTOPOE MOXKET HaOpaTh CTyACHT — 24 Oaa.
Ornenka «3» CTaBUTCS, €CIIU CTYACHT HaOpa He MeHee 12 6amioB, «4» - He MeHee 16 O6aoB,
«5» - He menee 20 6aIoB.

Yactp A

K kastcoomy 3a0anuro wacmu A 0anvl HECKOIbKO 0MEenos, u3 KOmopuwix mowvko 1 eephutil.
Buvioepume eepnutii, no Bawemy mnenuro, omeem.

1. Xumu4ecKHil 3JIEMEHT UMeeT CJIeAYIONIYI0 cXxeMy cTpoeHusi atoma +18 2)8)8).
Kakoe noJsio:xkenue on 3anumaet B [ICXD?

a) Il nepuon, VII rpynmna; 6) III nepuoa, VIII rpynmna; B) IV nepuogn, I rpynna.

2. @opmyJia BbICIIEr0 OKCHIA XUMHYECKOro djieMeHTa R,0s. K kakoii rpynmne
riaasHoil noarpynnsl [ICXD on npuHaaiexuT?

a) mepsas; 0) mATas; B) YeTBEPTAs.
3. Kakoe u3 BenecTB UMeeT HOHHYIO CBS3b?
a) LiCl; 6) HBr; B) O,; 1) CO.
4. Yxkaxxurte TMII XUMUYecKOil peakunu Zn + O, — ZnO:
a) pa3noxeHus; 0) coeJUHEHHs]; B) 0OOMEHa; T') 3aMEeIICHUSI.
5. CumBOJI 3J1eMeHTa, 00pa3yIoLero nNpocroe BenecTB0 — MeTaJI:
a) O; 0) H; B) Na; 1) F.
6. B Hauajie Ka:K/I0r0 MEPUOIA CTOAT ATOMBI:
a) MeTajioB; 0) HEMETAaJIOB.

7. BemecTBa, CX0AHbIE 110 CBOEMY CTPOEHHMIO U CBOIICTBAM, HO OTJINYAIOIIHECS APYT OT
JAPYra mo cocTaBy Ha OJHY WM HecKobko rpynn -CH,-, Ha3bIBaoTCS

a) roMoyioramu; 0) “U30MepamHu; B) paJuKaiaMu; T) MOJIEKYJIaMHU.

8. K ki1accy ajIkaHOB OTHOCHUTCS YIJIEBOJIOPO/l COCTABA:

a) C7H12; 6) C7H16; B) C7H5; F) C7Hg,

9. HazBaHue HIKeNPUBEIEHHOT0 YIJ1€BOI0PO/Ia 10 CUCTEMATHYECKOIl HOMEHKIaType
CH;~CH=CH,~CH—CH,

|
CH, CH

3
a) 2-MeTwineHTaH; 0) 2,2-TuMeTuINeHTaH; B) 2,4-TMMETHINICHTaH; T') 2,4-TUMETHIITICHTEH.
10. KauecTBeHHOli peakumeii Ha ()eHOJI SIBJISIETCH ero B3aUMOJelCTBHE C:

a) ruapokcuaom meau (I1); 6) ammuadHbIM pacTBOpoM okcuja cepedpa (1); B) xaopumom xenesa
(I1I); r) BOmOpomOM.



11. O6mas popmysia HenpeeJbHBIX YIJ1€BOAOPOAOB:
a) CnH2n; 6) CnH2n+2; B) CnH2n72; r) Can-
Yacts B

B 3a0anuu B1 evioepume eeprvie ymeeprcoenus. 3anuuiume 6bl0panHvle OYKebl 6
angagummuom nopaoke.

a) MPY KUTISTYCHUH OETIOK TEPsieT CBOM (PepMEHTATHBHBIC, 3AIIIUTHBIC U APYTHE (PYHKITUH;

0) HaTpuil ABISETCA MIETOYHBIM METAILIIOM;

B) 2JIEMEHT OPTaHUYECKOU XUMHH — BOJIOPOI;

T') YIJIEKUCIBIN Ta3 UCIONB3YIOT Ui U3TOTOBJICHHUSI IIUMYYUX HAITUTKOB U JIJIS TIOJTYYEHUS COMbL;
1) pacTBOp (eHOoIa Ha3bIBAIOT KapOOJIOBOM KUCIOTOM MU KapOOJIKOH.

B2. Ycmanosume coomeemcmeue. Omeem 3anuuiume ¢ cieoyrouiem suoe: A-4, b-1 u m.o.
1. YcTaHoBHTE COOTBETCTBUE MEKAY Ha3BaHHEM BellecTBA U (DOPMYJI0ii coOeTMHEHU:
Haszeanue sewgecmea: @opmyna coeounenus:

A) Cepnas kucnora 1) H,SO,

b) M'uapoxcun 6apust 2) BaSO;

B) Cynsdar 6apus 3) BaO

I') Oxcup 6apus 4) BaSO,

5) Ba(OH)

6) H,SO:s.

2. YCTAaHOBHTE COOTBETCTBHE MEKAY HAa3BAHUEM OPraHn4eCKoro COCAUMHCHUA U KJIacCoOM
BEIIECTB, K KOTOPOMY OHO OTHOCUTCSH:

Haszeanue coeounenua: Knacc eewgecme:
A) Oyrten-1 1) aneruneHoBble y/B

b) 6ytanon-2 2) HenpenenbHbIE Y/B

B) OyTun 3) ciupThl

I') 6ytanans 4) anbaeruabl

5) anKeHbI

6) KCTOHBI.

Yacts C

1. Pemute 3amauy: HaliTH MaccoBYIO 10J110 TJIIOKO3bI B pacTBope, coaep:kamem 280 r.
BOJBI M 401 IJIIOKO3bI.



JAudPepennupoBannbiii 3auer nmo Aucuunianne «Xumusa» I kype II cemectp
Bapuanr 2

Tect cocrout u3 yacter A, B, C. Yacte A Brirouaet 11 3aganmii, yacte B — 3 3aganms, yacts C
— 2 3aaHusl.
3anmanus yactu A oneHuBarorces 1o 1 6amry, yactu B — mo2 6amna, wactu C — o 3 6aia.
OO11ee koM4yecTBO OAJIIIOB, KOTOPOE MOKET HabpaTh CTYeHT — 23 Gaia.
Ornenka «3» cTaBUTCS, €CIIM CTYICHT HaOpas He MeHee 12 0amioB, «4» - He MeHee 16 6aIoB,
«5» - He MeHee 20 6auIoB.

Yacts A

K kasxcoomy 3a0anuto wacmu A 0anvt HECKObKO OMEEM 06, U3 KOMOPbIX moabvKo 1 eepuulil.
Buvioepume eepnubwtii, no Bawemy mnenuro, omeem.

1. XuMHYeCKHUIl 3J1eMeHT HMeeT pacnpeieieHne dJIeKTPOHOB M0 JIEKTPOHHBIM CJIOSIM
B aToMe 2-8-7. Kakoe nojo:kenue o 3anumaet B [ICXD?

a) Il mepuon, VI rpynma; 6) III nepuon, VII rpymnma; B) IV nepuon, I rpymnma.

2. dopmyJia BbIcHIero oKkcuaa xumuueckoro djiementa ROs. K kakoii rpynne rinaBHoit
noarpynnsl IICX3J on npuHaanexuT?

a) BTOpas; 0) msTas; B) mecTas.
3. Kakoe u3 yka3aHHBIX BellleCTB HMeeT KOBAJTEHTHYIO HEMOJISIPHYIO CBA3b?
a) Hz; 6) CIQO, B) PC13; F) MgO
4. Yxkaxurte Tun xumudeckou peakunu Al(OH);—ALO;+ H,O:
a) paslioKeHus; 0) COeTMHEHNS; B) 0OOMEHA; T) 3aMEIICHHS.
5. CumBoJI 3J1eMeHTa, 00pa3yloliero NpocToe BemecTB0 — MeTaJlI:
a) Ag; 6)C;B)N; ) F.
6. ETMHCTBEHHBIM KUIKHM METAJIJI0M SIBJISIETCS:
a) aIOMUHUH; 0) IUHK; B) Marduii; T) PTYTh.

7. BemecTBa, MeWIIHE OHY U Ty Ke IMIUPHIECKYI0 popmy.ay (o6/1agaromme
O/INHAKOBBIM KOJINYECTBEHHBIM H KaUYeCTBEHHBIM COCTABOM), HO Pa3HO€ CTPOEHHE, a
MOTOMY ¥ pa3Hble CBOICTBA, HA3bIBAIOTCS

a) roMoyioramu; 0) U30MepamH; B) paJuKaliaMu; T) MOJIEKYJIaMHU.
8. K ki1accy npeiesibHBIX yIJ1€BOJOPOA0OB OTHOCUTCS:
a) C7H12; 6) C7H16; B) C 7H(); r) C7 Hg,

9. HazBanmue HUKECNIPUBEACHHOI'O yrjaeBoaopoaa 1mo CHCTEMATHYECKOM HOMCHRJIATYPpE

CH,
I
CH,=CH—C~CH,~CH,.
I
CH,

a) 2,2-metwirenTtan; 0) 3,3-numetwminenTen-1; B) 3,3-mumetwinentan-1; ) 3,3-
IUMETHIIIEHTAHOII-1.



10. KayecTBeHHOI1 peaknueil Ha 0eJIOK ABJIsIETCS ero B3auMojieiicTeue c:

a) ruapokcuaoM meau (I1); 6) ammuaunsiM pacTBopoM okcuaa cepedpa(l); B)
KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTOMH; I') BOAOPOJIOM.

11. HenpeaesibHbIE YIJIEeBOAOPOAbI — 3TO BelllecTBa ¢ 00u1ei (opmy.noii:

a) CnHZn; 6) CnH2n+2; B) CnH2n—2; r) CnH2n4-

Yacts B

B 3a0anuu Bl évibepume eepuvie ymeepiicoenus. 3anuuiume bl0panHvle OyKebl 6
angasumnom nopaoxe.

a) yrapHblii a3 O4€Hb SIIOBHT, T.K., TIOMNa/1asi IPU JAbIXaHUH B KPOBb, OBICTPO COEIMHSETCS C
reMOTJIOOMHOM, JIUIIAS TEM CaMBIM I'eMOTJIOOMH BO3MOKHOCTH MEPEHOCUTH KUCIOPOT;

0) CTMBOYHOE MAcJIO COJAEPKHUT OEIOK;

B) PACTBOP — 3TO TOMOT€HHAsI CHCTEMA;

I‘) BCHICCTBO UJIH 3JICMCHT, KOTOpBIfI OTHAACT 3JICKTPOHBI, ABJISICTCS OKUCIIUTCIICM;

1) MTHIUKATOP, MTOKA3bIBAIONIMI HaImyre HoHOB H B pacTBOpe — 1akmyc.

B2. Yemanoeume coomeemcmeue. Omeem 3anuuiume ¢ cneoyouiem euoe: A-4, b-1 u m.o.
1. ¥YcranoBuTe COOTBETCTBHE MKy HAa3BAHUEM BelllecTBA U (POPMYJI0ii COeTUHEHUS

Ha3zeanue eewjecmea: @opmyna coeOuHeHuA:

A) Okcua menu (1) 1) Cu,O
b) Hurpat meau (1) 2) HNO;
B) A3otnas kucnora 3) Cu(OH),
I') M'appoxcun meau (11) 4) Cu(NOs),
5) H5PO,
6) CuO.

2. Yemanoeume coomeemcmeue MleCOy HaA3eanuem eeuiecmea U Kiaccom opzanuvecKux
coet)unenuﬁ, K KOomopomy OHO OmMHOCUmMCA:

Ha3Banue coequnenns: Kiace Bemecrs:

A) sTaHaNb 1) aneTuneHoBkIC Y/B
b) meranon 2) ankaJueHbl
B) atun 3) criupThI
I') 6enzon 4) anmpaeruapl
5) apomaruueckue y/B
6) KETOHBI.

Yacts C

1. Pemmre 3amauy: Kakoe koan4vecTBo Bemecrsa okcuaa meau (II) conepsxkures B 120r
ero Maccol?



JAundPepennupoBannbiii 3auet nmo gucuunanne «Xumus» I kype Il cemectp
Bapuant 3

Tect cocrour u3 yacteir A, B, C. Yacts A Bxitouaer 11 3aganmii, yacts B — 3 3aganms, yacts C
— 2 3aaHusl.
3ananus yactu A oueHuBarorces o 1 6amry, yactu B — mo2 6amna, wactu C — o 3 6ainna.
OO611ee KOIMYECTBO OAIIIIOB, KOTOPOE MOXKET HAOpaTh CTyAeHT — 23 Oaa.
Onenka «3» cTaBUTCS, €CIIHM CTYSHT HaOpan He MeHee 12 6amnos, «4» - He MeHee 16 Oanos,
«5» - He menee 20 GamioB.

Yacts A

K kasccoomy 3a0anuto wacmu A 0anvt HECKObKO OMEEM 08, U3 KOMOPvIX moabvKo 1 eepuulil.
Buvioepume sepuvtii, no Bawemy mnenuro, omeem.

1. XumMuYecKuil 3J1eMeHT HMeeT pacnpe/ieieHne dJIeKTPOHOB M0 JIEKTPOHHBIM CJIOSIM
B aToMe 2-8-6. Kakoe nojo:kenue o 3anumaet B [ICXD?

a) IV nepuon, Il rpynna; 6) Il nepuon, VII rpynna; B) III nepuoa, VI rpynna.

2. ®opmyJia BOAOPOAHOTIO coeqMHEeHUs1 Xummuieckoro jementa RHy. K kakoii rpynne
riaasHoi moarpynnsi [ICXD oH npuHaaiexkur?

a) yetBepras; 0) TpeTbs; B) BTOpasl.

3. Kakoe u3 yka3aHHBIX BellIeCTB HMeeT KOBAJICHTHYI0 HENOJISIPHYIO CBSI3b?
a) H,O; 6) Ss. B) CaH,. ) CoHg,

4. Yrkaxure Tun xumnuyeckoit peakuuu Fe + Cu Cl, — Cu + FeCl,:

a) pasnokeHus; 0) COeIMHEHUS; B) 0OOMEHa; T) 3aMEIICHHS.

5. CuMBoJI 3J1eMeHTa, 00pa3yIolero Npocroe BelecTB0 — HeMeTaLI:

a) Mg; 0) Cu; B) Na; 1) F.

6. B koHLIe Ka)KI0T0 Mepuoaa cToAT (OpMYyJIbl:

a) METAJIJIOB; 0) HEMETAJIOB.

7. BemecTBa, MMeoLIue OHY M TY e IMIHPUYEcKYI0 (popmyay (obaanaromme
OUHAKOBBIM KOJIMYECTBEHHbIM H Ka4eCTBEHHBIM COCTABOM), HO pa3HOe CTPOeHHe, a
NMOTOMY M pa3Hble CBOICTBA, HA3BIBAIOTCS

a) roMosioramu; 0) U30MepamH; B) paJuKaiaMu; T) MOJIEKYJIaMHU.

8. K ki1accy cnMpToB OTHOCUTCS:

a) C;Hi,, 6) C;Hy6. B) C;H,. T) C3H,OH.

9. Ha3paHue HM:KeNIPUBEEHHOT0 YIJIeBOAOPO/Ia MO CHCTEMATHYECKOI HOMEHKIAType
CH;—CH, — CH — CH,— CH;

|

OH

a) 2,2-meTuineHTan; 0) meHTano-3; B) 3-TUAPOKCONICHTaH; T') IEHTaHOI-1.



10. XapaxkTepHoii peakuueil 111 aJb1erd/10B SIBJIsIETCS B3aUMOJACHCTBHE C:

a) xsiopuaom xkenesa (I11); 6) ammuadgHbIM pacTBOpoM okcuja cepedpa (1); B) xiopHoi
U3BECTHIO; T') pAaCTBOPOM KapOOHATa HATPHSI.

11. AueTmiieHOBbBIE YIJI€BOAOPOABbI — 3TO BelllecTBa ¢ 001ei ¢popmyJioii:
a) CnHZn; 6) CnH2n+2; B) CnHZn—Z; r) CnH2n41-
Yacrs B

B 3a0anuu Bl évibepume eepuvie ymeepiicoenus. 3anuuiume bl0panHvle OyKebl 6
angasumnom nopaoxe.

a) benku nMer0T NEpPBUYHYI0, BTOPUUHYIO U TPETUUHYIO CTPYKTYPY;

0) Macca BellleCTBA BbIPAKAETCsl B I/MOJIb;

B) FHAPOJIM3 — 3TO B3aUMO/IeiiCTBHE BEIECTB C COJISIMU;

) NIMLEPHH UCMOJIb3yeTcsl B KauecTBe KOMIIOHEHTAa KOCMeTHYeCKHX CPeACTB /I YX0/a 3a
KOKeH JTUIA U PYK;

1) MPOLEeCC pacnajga BemecTBa HA HOHbI HA3bIBAKOT YJIEKTPOJUTHYECKOH THCCONUALUE.

B2. Yemanoeume coomeemcmeue. Omeem 3anuuiume ¢ cneoyouiem euoe: A-4, b-1 u m.o.

1. YcTraHoBUTE COOTBETCTBHE MeK/1Yy HAa3BaHMEM BellecTBa U (POPMYJIOH COeTUHEHUS:

Haszeanue sewgecmea: Dopmyna coeOunenus:
A) Okcua Maruus 1) MnCl,

b) Consnas kucnora 2) Mg(OH),

B) I'mapokcun maruust 3) HF

I') Xnopua maraust 4) HC1 5) MgCl, 6) MgO.

2. YcTaHOBHUTE COOTBETCTBHE MEKAY HA3BAHUEM OPraHU4Y€CKOro COCJIMHCHMUS U KJIaCCOM,
K KOTOPOMY OHO NNPUHAAJIECKHUT.

Ha3panue coequnenusi: Kiacc Bemecrn:

A) O6yTtan 1) HenpenenbHbIE y/B
b) nponen 2) mpeenpHbIe Y/B
B) stanans 3) cnupTHI
I') 6enzon 4) anbaeruapl
5) apomaTHueckue y/B
6) KETOHBI.
Yacts C

1. Pemute 3amauy: CKOJIbKO aTOMOB CO/IePKUTCS B 5 MoJib docdopa?



JuddepenunpoBanublii 3a4eT o AucuunanHe «Xumusa» I kype II cemectp
Bapmuanr 4

Tect coctont 3 yactet A, B, C. Uacte A Bxmouaer 11 3amanmii, yactb B — 3 3aganms, gacts C
— 2 3amaHus.
3amanus yactu A oreHuBaroTCs 1o 1 6amny, yactu B — mo2 6amna, wactu C — o 3 Ganua.
OO11ee kKoIM4YecTBO OAJIIOB, KOTOPOE MOKET HaObpaTh CTYAeHT — 23 Oasia.
Orenka «3» CcTaBUTCS, €CII CTYACHT HaOpai He MeHee 12 6amioB, «4» - He MeHee 16 6aIoB,
«5» - ve menee 20 6amIoB.

Yactp A

K kasrcoomy 3a0anuiro wacmu A 0anvl HECKOJIbKO OMEemos, u3 KOmopuvix moavko 1 eepuutil.
Buvioepume eepnutii, no Bawemy mnenuro, omeem.

1. Xumu4ecKHil 3JIEeMEHT UMeeT pacipe/ieieHue 3JeKTPOHOB 10 JIeKTPOHHBIM CJI0SIM
B aTome 2-8-3. Kakoe noso:xxenue on 3annmaet B [ICXI?

a) IV nepuon, Il rpynmna; 6) Il nepuogn, Il rpynna; B) Il nepuon, V rpynma.

2. MopmyJia BbICIIEro OKCHAA XuMHuueckoro djeMenta RO. K kakoii rpynmne rjiaBHou
noarpynnsl IICX3D on npuHaanexuT?

a) msATas; 0) BTOpas; B) TPEThS.
3. Kakoe u3 yka3aHHBIX BEIIECTB UMEET METAJUIMIECKYIO CBSI3b!
a) Zn; 6) S; B) C; 1) KH.
4. Yrkaxute Tl xummndeckoii peakuuu Ba(OH); + HNO; — Ba(NO;), + H;O:

a) pazioxeHus; 0) coequHEeHHs]; B) 0OMEHa; T') 3aMeIIEeHUS.

5. CuMBoJI 3J1eMeHTAa, 00pa3yIollero NpocToe BelecTBO — HeMeTaLI:
a) Hg; 6) C; B) Na; r) Fe.

6. CaMbIM IMIACTUYHBIM METAJJIOM SIBJISIETCSI:

a) Al; 6) Cu; B) Au; 1) Pb.

7. BemecTBa, CXO/AHbIE 10 CBOEMY CTPOEHHUIO U CBOIiCTBaM, HO OTJIMYAKOIIHeCs APYT OT
APYyra mo cocTaBy Ha OIHY HJIH HecKoabKo rpynn -CH,-, Ha3pIBaloTCs

a) romoJioramu; 0) U30MepaMu; B) paJrKajaMu; I') MOJIEKYIaMH.
8. K ki1accy kapOGOHOBBIX KHCJIOT OTHOCHUTCSH:
a) C7H12; 6) C17H35COOH; B) C7H6; F) C3H7OH

9. HazBaHue HUKeNPUBEIEHHOI0 YIJIeBOJ0PO/A M0 CHCTEMAaTHYeCKOil HOMEHKJIaType

0
CH;-CHz-C
“OH
[ ]
a) 2-mMetunnponas; 0) NponaHoi-3; B) MPOMaHOBask KUCIOTA; ') IponaHoi-1.
10. I'muepuH B BOAHOM PacTBOpPe MOKHO O0OHAPYKHThH C IOMOLILIO:

a) xyopHoit u3Becty; 0) ruapokcuna meau (I1); B) xnopuna xenesa (I1I); r) ruapoxcuaa HaTpus.



11. IlpeaesibHbIE OAHOATOMHBIE CIUPTHI — ITO BellecTBA ¢ o0mei popmyJioii:

a) CnH2n; 6) CnH2n+IOH B) CnHZn—Z; F) CnHZnA-

Yacts B

B 3a0anuu B1 evioepume eepnvie ymeepicoenus. 3anuuiume 6bloOpanmvle OyKevl 6
angpasumnom nopaoke.

a) be3 Oenka MOYKHO MPOKUTH;

0) mepBbIi IPEJICTABUTENIF TOMOJIOTHYECKOTO Psijia aTIKaHOB — METaH;

B) OCHOBAHUSA — 3TO SJICKTPOJIUTHI, KOTOPLIC JUCCOLUHNPYIOT HA KATUOHBI MCTAJIJIa 1 AaHUOHDbI
TUAPOKCOTPYIIIT;

I') CEHO, KOTOPOE €CT KOPOBa, COAEPKHUT PACTUTEIBHBIN OEIIOK;

1) UHAUKATOp, KOTOPBIN MoKka3biBatomuil Hamuuue OH-noHoB — nakmyec.

B2. Ycmanoseume coomeemcmeue. Omeem 3anuuiume ¢ cneoyrwuiem suoe: A-4, b-1 u m.o.
1. YcranoBuTe COOTBETCTBHE MEKAY HA3BAaHHMEM BellecTBa U (popmy i0ii coefmHeHUs:

Ha3Banue BemecTa: @opmyJia coeJMHEHHS:

A) Oxcup amoMuHUs 1) Al(OH);
b) Cepnas xucnora 2) AL(SOs);
B) 'uapokcun antoMuHUS 3) AICL;
I') Cynpdat anromunus 4) AlLOs

5) H.SOq

6) H>SOs.

2. YcTaHOBHTE COOTBETCTBHE MEKIY Ha3BaHHEM BelleCTBA M KJIACCOM (Tpymnioii)
OPraHMYeCcKHX COeIMHEHHH, K KOTOPOMY OHO IIPHHAJIEKHUT:

Haspanue coenunenus: Kiacc BemiecrTn:

A) MeTtaHanb 1) aneTuneHoBBIC y/B

b) nponun 2) mpenenbHbIE Y/B

B) stanoBas kucinora 3) kapOOHOBBIE KHUCIIOTHI
I') 6enzon 4) anbaeruabl

5) apomaTtuueckue y/B

6) KETOHBI.

Yacts C

1. Pemute 3a1auy: Yr/1eBoAOpoa, IJIOTHOCTH NAPOB KOTOPOro Mo BOAOPoAy paBHa 39,
coaep:xut 92,31% yruepoaa u 7,7% Boaopoaa. Haligure ero MmoJieKyJasipHy 0

¢dopmyay.



III. OITIUCAHUE OPIAHU3AIIMU OLUEHUBAHHUA U TTPABUJI ONPEJAEJEHUSA
PE3YJIbTATOB OHIEHUBAHUA.

VYpoBeHb TOATOTOBKK OOyYaroIMXCsl MO y4eOHOW ITUCHMIUIMHE OIeHMBaeTcss B Oammax: «5»
(«OTIIYHOY), «4» («XOpOoILIO»), «3» («YAOBIETBOPUTEIBHOY), «2» («HEYAOBIETBOPUTEIHHOY) .

Onenka «omauynoy» - OOy4YaIOIIMHCSA TMOKa3bIBae€T TIOJHBbIE W TIIyOOKHE 3HAHUA
IIPOrPaMMHOr0 MaTepuaa, JOTMYHO U apryMEHTHPOBAHO OTBEYAET HA IIOCTABJIEHHBIN BOIIPOC, a
TaKk)Ke JIOMOJHUTENbHbIE BOMPOCHI, TOKAa3bIBA€T BBICOKHI YpOBEHb TEOPETUYECKUX 3HAHUU.
ITpakTnueckyro yacth BbinosHsAeT Ha 100%.

Onenka «xopowio» - 00ydYaroIIMWCA TOKa3bIBa€T TIIyOOKHE 3HaHUS MPOTPaAaMMHOIO
MaTepuaia, FpaMOTHO €ro M3JjaraeT, JOCTaTOYHO IOJHO OTBEYAET Ha MOCTaBJIEHHBIN BOIPOC U
JIOTIOJTHUTEJIBHBIE BOIIPOCHI, YMENO (GOpMYIUpPYET BHIBOABL. B TOXe BpeMs Mpu 0TBETE AOMyCKaeT
HECYIIECTBEHHbIE NIOrpelHOCTU. [IpakTrueckyto yacTh BboaHsaeT Ha 90%-80%.

OneHka «yoosnemeopumenbHoy) - OOy4YaIOUIUICS TOKa3bIBaeT JOCTAaTOYHbIE, HO He
riy0oKHe 3HaHMS MPOrPaMMHOI0 MaTepHualia; MPHU OTBETE HE JIOMYCKaeT rpyObIX OMIMOOK MU
MPOTUBOPEYM, OJHAKO B (QOPMYJIUPOBAHUU OTBETAa OTCYTCTBYET HOJIKHAsl CBSI3b MEXKIY
aHaJM30M, apryMeHTaleil W BbIBoJaMH. J[7s mosyuyeHHsl MPaBUIBHOIO OTBETa TpedyeTcs
yTouHsAronMe Bonpockl. [Ipaktnueckyro yacth BeinonHsAeT Ha 70%-60%.

OrneHka «Heyoosremgeopumenbho» - 0OyUarOIUICs MOKa3bIBaeT HEIOCTATOYHbIC 3HAHUS
IPOrpaMMHOT0 MaTepuaia, He CIIOCOOeH apryMEeHTHPOBAHO U IOCJIEJOBATEILHO €ro M3jaraTh,
JIOITycKaeTcst TpyOble OIMOKH B OTBETAX, HEMPABUIBHO OTBEYAET Ha IMOCTABICHHBIN BOIIPOC MU
3aTpyAHseTcs ¢ 0TBETOM. [IpakThueckyro yacTh BbINONHAET HA MeHee 50%.

Hughgpepenyuposannulii 3auem TPOBOTUTCS B IEPUO]T IK3aMEHALMOHHOW CECCUH,
YCTaHOBJICHHON KaJeHJIapHbIM yueOHBIM TpaduKoM, B pe3ysibTaTe KOTOPOTro MpernoaBaTesieM
BBICTABJIIETCS. UTOIOBAasl OLICHKA B COOTBETCTBHUM C IIPABUJIAMU OIIPEAEIECHUS PE3yIbTaTOB
OILICHUBAHMS.
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