MUHHCTEPCTBO HAYEH H BRICHIETO OBPASOBAHUSA
POCCHHCKOH OFEJIEPAIIMN |
DEJIEPAJIBHOE TOCY IAPCTBEHHOE BIOUKETHOR '
ORPAZORATENLHOE YUPEXKIEHHE BRICHIEDQ OBPA3ZOBAHHSA
«CEBEPO-KABKAZCKAY 1'OCY/IAPCTBEHHAH AKAJIEMMS
CPEJIHENTPOMECCHONAILHBIA KOJLTETK

WL gy

R meéiwmuu
*{Em ,mpe{rwps‘gu vr
a5 i -

-

AN Vs

iy’ BEID EEams

PABOUYAS [TPOI PAMMA
OBINEOBPAZOBATE TRHON YUEEHOR JJUCIHILIHHE]
XHMHH

cneiHansocTs 34,0201 Tnzaia (o oTpacns)

Yepreeew, 2025 1.



Pafiouns nporpamua obmeodpasosatenbHoil yuebA0H IUCHMIIHHLL pazpadoTaHa Ha OCHOBE
benepaibHOIO TOCYAapeTReHNoro ofipasosaTcnsHore cradiapra (nanee — P['OC) COO »
npenenax obpasoparentHoi nporpavser CHI no cnensanHocTh cpeanerd NpoecCHONATEHOrD
obpazoranra (ganee — CIIO) 54.02.01 Muaaitn (po 0Tpactds), HANPABICHHE NOAICTORKH -
34,00.00 MaoOpasurensHoe W NPHENATNLE BHALL HCKYCCTR

Opranganas-paspador g
CHE ®I'bOY BO «CesKasl'Ax

Paspaboraui:
IHymvkosa P.M., npenogasarens CITK @UHOY BO «CenKasl Ay

{aobpena Ha 3aCCIaHuN HHE LB r:{mmccuu 1-:'[Jﬁmenﬁpaznﬂannm{w: JACHHNTHHRL:
ot rxlﬁ' w_ D 2025 r. nporokon Ne &

F -

PYROBOORTCAE DOPA3OBATEILHON HPOIPAMME Efq'_ﬂfﬁ:feﬁ'r E.B. barpakosa

PerOMeNIORATIA METOINTICCKHM COBETOM KO/IE/IKA
ot w w05 2025 r. npotoxon Me.d




COJEPKAHUE

1. OBIIASA XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJBbHON YYEBHOM JJUCHUILIUHBI

2. CTPYKTYPA W COJEP)KAHUE OBLIEOBPA3OBATEJBbHOIl  YYEBHOWM
JUCLUATLTUHBI

3. YCJIUOBI/IH PEAJIMBAIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
YYEBHOU JUCIUIIJIMHBI

4. KOHTPO.Ib 1 OHIEHKA PE3YJIbTATOB OCBOEHHUA
OBHIEOBPA30OBATEJBHOU YYEBHOU JUCIHUITJIMHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT' PAMMBI
OBIIIEOBPA30OBATEJIbHON YUYEFHOM JJUCIIUILIMHBI OY .07 «XAUMUS»

1.1 MecTo AuCcHMILVIMHBI B CTPYKTYpPe OCHOBHOI Npo(ecCHOHAILHOMH 00pa3oBaTe/IbHOH
NPOrpaMMBsblI

OOmeobpa3oBarenbHas JUCHHUIUIMHA «XUMHS» H3ydaeTcss Ha 0a30BOM YpOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOro IUIaHa OCHOBHOHM IpogeccroHalbHONH 00pa3oBaTeNbHON
nporpaMMmsl crienuanbHocTu: 54.02.01 J{uzaiin (10 oTpacism)

1.2. Heau 1 3a1a4u JMCHUIJIMHBI — TPe0OOBAHUS K pe3y/ibTaTaM OCBOCHUS
AUCHHUILINHBI:

1.2.1. Hequ 1 32724 JAUCHUILIHHBI

@dopmMUpOBaHUE Y  CTYJEHTOB  IPEACTABICHUS O  XMMHMYECKOH  COCTaBIISIOLIEH
€CTCCTBCHHOHAYYHOM KapTUHbI MHMpa KAaK OCHOBBI IIPUHATUS PEIIEHUHW B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O MIOBEJICHUS B IIPUPOJHOM Cpeie.

3aga4yu AUCHHUILIMHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKaHUS XMMHUYECKHX IPOILIECCOB U
SBJIICHUN B OKpYXKalOIIEd  Cpele, LEeINOCTHOM HaydyHOM KapTUHBI MHUPA, B3aUMOCBA3M H
B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsS COCTaBJISATH (OPMYJIbl HEOPraHMYECKUX M  OPraHUYECKHUX BEIIECTB,
YpaBHEHHS XHUMHUYECKUX pEaKUWd, OOBICHATh WX CMBICI, HMHTEPIPETUPOBATh PE3YIbTATHI
XMUMHUYECKUX HKCIEPUMEHTOB, C(HOPMHUPOBATh HABBIKM IPOBEJCHMSA MPOCTEHIINX XUMHUYECKUX
HKCHEPUMEHTAIBHBIX HCCIEJOBAHUN C COOJIOACHHMEM TMpaBUJ 0€30MacHOro oOpamieHus ¢
BEIIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHUEM;

3) pa3BUTh YMEHHs HCIOJb30BAaTh MH(OPMAIMIO XMMHYECKOTO XapaKTepa W3 Pa3InUHbIX
HUCTOYHUKOB;

4) chopmupoBaTh yMEHHS TNPOTHO3MPOBATH IOCIEACTBUS CBOCW  JIEATENBHOCTH U
XMUMUYECKHUX MPUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX IIPOLIECCOB;

5) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKCHHA XUMUYCCKOW HAYKH M TEXHOJIOTHUN
JUIs Pa3BUTUS COLMAIIBHON U IPOM3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOeHHMs 00mIeo0pa3oBaTeJbHON  y4eOHOM
mucuIInebel B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocnose ®I'OC COO
Ocoboe 3Hauenue aucuuIuHa umeeT rnpu popmuposannu OK u ITK



Koa u HammeHoBHE

[lnanupyemble pe3ybTAThl 0CBOEHHS TUCIUTIIHHBI

¢bopmupysbIx Oo1ue JAucuunianHapHbie

KOMIIeTeH il
OK 01. B yacTu TPpy10BOIr0 BOCIIMTAHUSA: -BJIAJIETh CUCTEMON XMMUYECKUX 3HAHUH, KOTOpas
Brioupars -  TOTOBHOCTb K TPYAy, OCO3HAHHE LEHHOCTH BKJIFOYAET: OCHOBOIIOJIATAOIINE MOHATHS (XUMUYECKUN

CIOCOOBI peleHUs
3a1a4y
npodeccuoHanbHOM
JIeSTeTbHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

MacTepCTBa, TPYA0II00UE;

- TOTOBHOCTDH K aKTUBHOU NEITEILHOCTHU
TEXHOJOTUYECKOM W COLHMAJIBHOM HAIPaBICHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATD, MJIAHUPOBATH Hu

CaMOCTOATCIIbHO BBINIOJIHATE TAKYT0 ACATCIBbHOCTD,
- UHTEepeC K pa3nuuHbiM cdepaMm NpodecCHOHATHHOU
JIeSITCIIbHOCTH,
OBnaneHre YHUBEPCAIBHBIMH Y4€OHBIMU
IIO3HABATCIIbHBIMU I[GflCTBHSIMI/II
a) 0a30Bble JIOTHYECKHUE JIeiiCTBHS:
- CaMOCTOSITENIbHO (hOPMYJTIUPOBATh U AKTyaIM3UPOBATh
npo0iieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATb CYHIGCTBCHHI)II‘/II IMPU3HAK 1501050
OCHOBaHUs JUId CpaBHEHUS, Kilaccupukanmuum
00001CHHS;
- ONpelensTh 1enu JeATEIIbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTECPHUU UX JOCTUIKCHUSA
BBISIBJIATh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B
paccMaTpruBaACMBIX ABJICHUAX,
- BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATD
COOTBETCTBUEC PE3YJIbTATOB LEIAM, OLICHUBATh PUCKU
MOCJIECTBUH ACATEIbHOCTH;
- pa3sBUBAaTh KPCATUBHOC MBIIIIJICHUEC IIPU PCILICHUN
JKU3HEHHBIX TIPoOIIeM
0) 0a30BbBI€e HCCIEN0BATEIbCKUE TeHCTBUS:
- BJIaJICTh HABBIKAMH YUE€OHO-HCCIIEIOBATEINHCKON 1
MIPOEKTHOM J1€ATEIbHOCTH, HAaBBIKAMU pa3pelIeHUs
mpo0Jem;
- BBISBIIATH IPUYUHHO-CIICJICTBEHHBIE CBA3U U

3JIEMEHT, aTOM, JIEKTPOHHAast 000JI04Ka aToMa, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH, MOJIEKYJIA,
BaJICHTHOCTb, 2JIEKTPOOTPULIATEILHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas CBA3b, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIH 00BEM, YIIIEpOAHbIH CKeeT, GYyHKINOHATIbHAS
rpyIIa, paauKai, U30MepHUs, U30Mepbl, TOMOJIOTHYECKUI
psia, TOMOJIOTH, YTJI€BOIOPOABI, KUCIOPOA- U
a30TcoJepKalIue COeTMHEHNUs, ONOJIOTUYECKU aKTUBHBIE
BelleCTBa (yIIeBOAbI, )KUPBI, OEIIKN), MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHMUS,
KPUCTAJIJIMYECKAs] PEIIETKA, TUIIl XMMHUYECKHUX
peakuuii(OKMCIUTEIbHO- BOCCTAHOBUTENBHBIE, IK30-U
9HJI0TEPMHUUYECKHE, PEaKLIMd HOHHOT'O OOMEHa), pacTBOp,
JJIEKTPOJIUTHL,HEJIEKTPOJIUTBIL, AIEKTPOIUTHYECKAS
JUccoLUanusi, OKHCIUTENb,BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKOHN peaklMi, XUMUYECKOE pPaBHOBECHUE),
TEOpPUU U 3aKOHBI AKTYaJIU3UPOBATh 3a]ady, BbIIBUTATh
TUIIOTE3Y €€ PEUICHUs, HAaXOAUTh apryMEHTBhI JUIs
J0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh
rapaMeTpsl U KpUTEPUU PELICHHUS,

- aHAJIM3MPOBATh IOJIYYCHHBIE B XO/I€ PEILICHUS 3a7a4n
pe3yabTaThl, KpUTUYECKH OLIEHUBATh UX JOCTOBEPHOCT,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX yCIIOBUSX;

- YMETb IEPEHOCUTD 3HAHUS B ITIO3HABATEIIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX IIPEIMETHBIX
obnacTei;
BBIJIBUTaTh HOBBIC UJIEH, IIPEJIAraTh OPUTMHAIBHBIC
HOJXO/IbI U PELIEHUs; CIOCOOHOCTh UX MCIIOJIb30BaHUS B
MIO3HABATEJILHOM U COI[MAJIbHOM NMPaKTUKE (TEOpHs




XMMHUYECKOTO CTPOCHMSI OpraHU4eCKHX BemiecTs A.M.
byTtneposa, TeopHst 2IEKTPOIIUTHYECKON TUCCOLMALINH,
nepuonuyeckuit 3akoH J1.1. MenneneeBa, 3aKk0H
COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI
A3bIK XUMUH, (DaKTOJIOTUUECKUE CBEJICHHSI O CBOICTBAX,
COCTaBe, MOJyYeHHH U 0€30TTaCHOM MCIIOIh30BAHUHT
BaKHEHMIINX HEOPTaHUYECKUX U OPIraHUYECKUX BEILECTB B
OBITY U IPAKTUYECKOH 1eATEIbHOCTH YEJIOBEKA;

- YMETb BBISABIIATH XapaKTEPHbIE IIPU3HAKU U U
B3aUMOCBSI3b U3YUCHHBIX ITOHATUH, IPUMEHITh
COOTBETCTBYIOIINE NOHATHS IIPU ONTUCAHUM CTPOEHUS U
CBOMCTB B3aMMOCBSI3b U3YYEHHBIX ITOHATUN, IPUMEHATH
COOTBETCTBYIOINE NOHATHS IIPU ONTUCAHUM CTPOEHUS U
CBOMCTB HEOPTaHMUYECKUX U OPTaHUYECKHUX BEIIECTB U UX
IIPEBPALICHN; BBIBIATH B3aUMOCBI3b XUMUUYECKUX
3HAHUM C MOHATHUSAMU U NPEICTABICHUSIMH IPYTUX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

- YMETb HCIIOJIb30BaTh HANMEHOBAHNS XUMHUECKUX
COEIMHEHUI MEKIYHapOJHOIO COK3a TEOPETUUECKON U
IIPUKJIAJHOW XUMUHU U TPUBUAJIbHBIE HA3BAHUS
BaXKHEUIINX BeLECTB (3TUJIEH, alleTUIIEH, INIULEPHUH,
denomn, hopmanbaeTuI, YKCyCHas KACIOTA, TIUIHH,
yTapHbI T'a3, yIJIEKUCIBIN I'a3, aMMHAK, rallleHas U3BeCTb,
HeramleHas: W3BeCTb, IIUTbEBAs cOJa M

JPYyTUX), COCTABIATH (POPMYJIbI HEOPTAaHUUECKUX U
OpraHMYECKHX  BEUIECTB,  YPaBHEHUS  XMMHUYECKHUX
peaknuii, OOBSICHATP HMX  CMBICH;  TOATBEPKIATH
XapaKTEepHbIE XUMHUYECKHE CBOICTBa BELIECCTB
COOTBETCTBYIOUIUMHM  JKCIIEPUMEHTAMH U 3alHCIMHU
YPaBHEHUN XUMHUUYECKUX PEAKIIUN;

-yM€Tb YCTaHaBIMBaThb IPUHAMICKHOCTb M3YUYCHHBIX
HEOPraHWYeCKUX M  OPraHMYECKUX  BEIIECTB K
ONpEACICHHbIM KJIaccaM M TpyNIaM COCIMHEHUH,
XapaKTEpU30BaTh HX COCTAB W BAKHEWINE CBOWCTBA,;
ONpeNeNsITh BHJIbl XMMHUYECKHUX CBsized (KOBaJIGHTHAs,




MeTaTNYeCcKast,BOJOPOIHAS ), THIIBI
KJIacCU(PUIIPOBATH

HOHHas,
KPUCTAJIIMYECKHUX PELIETOK BEIIECTB;
XMUMUYECKHUE PEeaKLIUY;

- c¢(OopMHUPOBATH MPECTABICHHUS: O XUMHYECKON
COCTaBJISAIONIEH eCTeCTBEHHOHAYYHOU KapTHHBI MUPA,
pOJIM XUMHUHU B TO3HAHUHU SIBIIEHUN IPUPOJIbI, B
(OpMHPOBAHUU MBIIIICHUS U KYJIbTYpPbl JMYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIUMOM JIs
peLIeHHs MPAKTUYECKHX 3a/1a4 U SKOJIOTHUYECKU
000CHOBAHHOI'0 OTHOILEHUS K CBOEMY 37J0POBBIO U
HOpUPOAHOI cpene;
-yMETb IPOBOJIUTH PACUETHI 10 XUMHUYECKUM (popMyiam u
YPaBHEHUSAM XMMHUYECKHUX PEAKIIMH C UCIIOIb30BAHUEM
(bu3MYECKUX BEIMYMH, XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHATHUS PELIeHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeicTBa  TIOHCKA,
aHanM3a u
UHTEPIIPETAINN
uHbopmauu u
UH(POPMALIMOHHBIE
TEXHOJIOTHH TUTSt
BBITIOJIHEHUST  3a/1ad
npodeccuoHanbHOM
JIeSITeTbHOCTH

B o06s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- ¢(hopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKM M OOIIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOTO Ha

ajgore  KyJabTyp, CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MecTa B MOJUKYJITYPHOM MHUpE;
COBEpIIICHCTBOBAHWE  SI3BIKOBOM M YHUTATEJIbCKOU
KYJbTYpbl KaK CpEICTBAa B3aUMOJAECHCTBUS  MEXIY
JIOABMUA W TIO3HAHUS MHUPA; OCO3HAHWE IIEHHOCTHU
HAay4YHOM JIESITEIBHOCTH TOTOBHOCTH OCYIECTBISATH
MPOEKTHYKD W  HCCIEIOBATENbCKYIO  JACSATEIbHOCTD
VHJIUBUYaAIbHO U B TPYIIIE

OBjaagenue YHUBEPCAJIbHBIMHU YueOHbIMH

NMO3HABATEJIbHBIMU J1eHCTBHAMM:
B) padoTa ¢ uHopmaumeii:

- uH(popMaH bopm
NpeCTaBICHUS

- CO31aBaTh TEKCTHl B Pa3IM4YHBIX (opMarax C Y4eTOM
Ha3Ha4eHUs HMHQPOPMAUUK W  IENeBOH  ayAuTOpUH,
BBIOMpass ONTUMAIBHYI (QOpMy TIPEACTaBICHUS U
BU3yaIH3aLUH;

- OIIEHMBAThH JJOCTOBEPHOCTb, JIETUTUMHOCTH MH(OpMAIIHH,
€e COOTBETCTBUE IPAaBOBBIM M MOPAJIbHO-ITHYECKUM

HOpMaMm

PA3INIHBIX BUI0B u

- UCIIOJIb30BaTh CpeACcTBa WH(MOPMALUOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTUA B pELICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3allMOHHBIX 3a1a4 c CO0JII0ICHUEM
TpeOOBaHUI HSPrOHOMUKH, TEXHUKH O€30MMaCHOCTH,
TUTHEHBI,  pecypcocOepekeHHs,  TMPaBOBBIX U




- BJIaJCTb HABBIKAMHU [IOJYYCHUSA HHQ)OpMaLII/II/I nu3
HCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHMECCTBIATE IMOMCK, aHAJINW3, CUCTEMATU3allHuI0 U
HUHTCPIIPETALUTIO

ATHYECKUX HOPM, HOpM HH(OPMALIMOHHON

0e30IacHOCTH;

BJIQ/JIeTh ~ HAaBBIKAMH  pACTO3HABAaHHWS W 3aIIUTHI
uHpopManuu, HHHOPMAITMOHHON 0€30NMacHOCTH JIMYHOCTH-
yMEThb  TJIAHUPOBAaTh W BBINONHATH  XMUMHUYECKUN
AKCIIEPUMEHT (MIPEBpAILEHUS] OPraHUYECKHX BEIIECTB MpHU
HarpeBaHuy, MOJyYeHUE ITUIICHA U U3YUYECHUE €r0 CBOMCTB,
KayeCTBEHHbIE PEAKIIMH Ha aJlbJIETH/Ibl, KpaxMall, YKCYCHYO
KHUCTIOTY; JIeHaTypalus OeNKOB MpH HAarpeBaHWU, LIBETHHIC
peakiuu OelKOB; MPOBOAUTH PEaKIUM HOHHOTO OOMEHa,
OTpeAeNATh Cpedy BOJHBIX PACTBOPOB, KadeCTBEHHBIE
peakuuu Ha cyib(ar-, KapOOHaT- M XJOPHUA-aHUOHBI, HA
KaTHOH aMMOHHUS; pelIaTh SKCIepUMEHTAIbHBIE 3a7auu 10
teMam "Mertamisl" u "Hemeramnwl") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH O€30MacHOCTU TMpH OOpaIlEHUH C
BELIECTBAMHU U 71a00paTOpPHBIM 000py0BaHUEM;
MPEJCTaBIATh PE3yIbTaThl XUMUYECKOTO IKCIEPUMEHTa B
dbopme 3amucu ypaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA H
(dbopMynHMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

- yMeTh aHaJIM3MPOBATH XWUMHYECKYIO0 HH(OpPMAIHIO,
MOJy4YaeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CPEICTB MacCOBOMU
uHpopMaIuu, cetb UHTEpHET U IpyTrue);

- BIAaJE€Th OCHOBHBIMM METOJAaMH HAy4HOT'O I103HAHUS
BEIIECTB W XMMHUYECKUX SBJICHMH (HaOioneHue,
U3MEpPEHUE, OKCIEPUMEHT, MOJEIMPOBAHUE); YMETH
MPOBOAMTH pacueTsl IO XUMHUYECKHUM (opMmyiaamM Hu
YPaBHEHUSAM XHUMHUYECKHX PEAKIUN C HCIOJIb30BaHUEM
(bU3NYECKUX BEIMYUH, XapaKTEpU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa HOpPMaJbHbIC
YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIb30BAThH
CUCTEMHbIC XUMHUUYECKUE 3HAHUS ISl IPUHSTHUS pEeLICHUN
B KOHKPETHBIX >KM3HEHHBIX CUTYallUiX, CBS3aHHBIX C
BEILIECTBAMH M UX TMPUMEHEHHEM

OK
O¢pdexTrBHO

04.

- T'OTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIIbBHOCTU H
CaMOOIIPEACTICHUTO,

- YMETb [JITAHUPOBATh U BBINOIHATH XUMUYECKUI
AKCTIEPUMEHT (ITPEBpAICHHs] OPraHUYECKUX BEIIECTB MPU




B3aUMOACHCTBOBA Th

OBJ'IaI[CHI/Ie HaBbIKaMH y‘IC6HO- HCCHGHOB&TCHLCKOﬁ,

Harpe€BaHuu, IOJIYUYCHUC DTUJIICHA U U3YUYCHHUC €TI0 CBOﬁCTB,

- paGoTaTs g | TIPOCKTHOI M COIUAIBHOM AEATEIHLHOCTH, KA4ECTBEHHBIC PEAKIIMK HA aJbJETUIbl, KpaxMall,
KOILICKTHES u OsiafieHHe yHHBepCAJbHBIMA KOMMYHUKATHBHBIMHU YKCYCHYIO KHCJIOTY; JIeHaTypalys OeKoB pu
AelCTBUAMMU: HarpeBaHWH, IBETHBIE PEAKIIUH OCIIKOB; TIPOBOJUTH
KOMAHNE 0) coBMecTHasI 1eATEJIbHOCTD: peaKIMy HOHHOTO OOMEHa, OIPEeIeNIATh CPeAY BOIHBIX
- IOHMMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOMN pacTBOpOB, KAUECTBEHHBIE PEAKIINU HA CyIb(art-,
Y UHIUBUyaJIbHON pabOThI; KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH AMMOHHS;
- IIPUHUMATh LIE€JIU COBMECTHOM JIEATEIBHOCTH, -pemaTh SKCIIEpUMEHTAIIBHBIE 3aJa4H 110 TEMaM
OpraHU30BbIBATH U KOOPAUHUPOBATH IEUCTBUS MO €€ "Mertamnbl" u "Hemeraniasl" B COOTBETCTBUU C MPABUIAMHU
JIOCTH>)KEHMIO: COCTABJIATH IUIAH JIEHCTBH, TEXHUKHU 0€30I1aCHOCTH IpU 00palleHNH C BEIIECTBAMHU U
pacnpenenarb poiau ¢ y4eTOM MHEHUN yYaCTHUKOB 7a00paTOpHBIM  000PYAOBaHUEM; IPEACTABIAThH
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI; pe3yIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopMe 3aricH
KOOPJIMHUPOBATh ¥ BBINOJHATH PabOTy B YCIOBHAX | YPaBHCHHH COOTBETCTBYIOMINX peakuuit 2t
PEAbHOTO,  BHPTYyAIBHOTO M KOMOWHHPOBAHHOTO (GopMyIMpOBaTh BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB
B3alMOJEHCTBUS;
- OCYILECTBJIATH [IO3UTUBHOE CTPATETNYECKOE NIOBEACHUE
B Pa3JIMYHBIX CUTYyalUsIX, IPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh HHULUATUBHBIM
OBJj1aieHHe YHUBEPCAJIbHBIMHU PeryJsATHBHBIMU
NeHCTBUAMM:
I) IPUHATHE Ce0HA U APYTUX JIOJei:
- IPUHUMAaTh MOTUBBI U apTyMEHTHI IPYTUX JIOAEH NpU
aHaJIM3€ PE3yJIbTATOB JEATEIbHOCTH;
- IIPU3HABATh CBOE MPABO U NIPaBO IPYIHUX JIOAEH Ha
OIINOKU;
pa3BuUBaThb CHOCOOHOCTh IOHMMAaTh MHUpP C MO3UIMHU
JIPYroro 4ejoBeKa
OK 07. B 00/1acTH DK0JI0rHY€CKOr0 BOCIUTAHNA: o
. . - ¢(hopMUpPOBATh MPEICTABICHUS: O XUMHUYECKON
CoeiicTBOBATh - c(hopMHUPOBAHHOCTH FKOJIOTUYECKOH KYJIBbTYPHI, . .
COCTaBJISIOLIEN €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POIU
COXPAaHCHHUIO ITOHUMAaHUE BIIUSHUS COLUATIbHO-DKOHOMHUYECKHUX .
. 9 . XMMUH B IO3HAHUHU SIBJICHUN NPUPO/IbI, B GOPMUPOBAHUN
OKpYKaromei IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHON .
MBILUIEHUS U KYJIbTYpPbI JINYHOCTH, €€ (PYyHKIHOHAIBHOM
cpensl CpeJibl, OCO3HAHUE ITI00ATBLHOTO XapaKTepa .
PeabL, . IPaMOTHOCTH, HEOOXOAUMOM ISl PEeLIeHUs] TPAKTUYECKUX
6 HKOJIOTHUECKUX MPobieM;
peCypcocOCpex 3a7iad ¥ 9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K

CHHUIO, IPUMCHSTH

- TUIAHUPOBAHME U OCYILECTBJICHUE JCHCTBUI B
OKPY’KaIOIIeH cpelie Ha OCHOBE 3HaHUs Leei

CBOEMY 3/10POBBIO U IPUPOIHOM CpeJie;




3HAHUI 00

YCTOﬁQHBOFO Pa3BUTHA YCJIOBCYCCTBA,

- YMCTb CO6J'IIOI[aTB IpaBujia S5KOJIOTUICCKU

N3MEHECHNU AKTUBHOE HENPUATHE JEUCTBUIN, IPUHOCSIINX BPE]] .
N . 11e71eCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
KJIMMaTa, OKpY’KaloIleH cpene;
JIEATENIbHOCTH B LIEJIAX COXPAHEHHUsI CBOETO 310POBbS U
MPUHLIMIIBI - YMEHHE IPOTHO3UPOBATH HEOJIATONIPHUATHBIE N .
OKPYXKaIoIIel TPUPOIHON CPE/Ibl; YUUTHIBATH OMTACHOCTh
OepexIINBOro HKOJIOTUYECKUE MOCIEICTBUS MPEAPUHUMAEMBIX .
o N ) BO3JECHCTBUS Ha KUBBIE OPTaHU3MBbI OIIPEIECICHHBIX
MPOU3BOJICTBA, JIEUCTBUI, TPEOTBPALIATh HX; N
. BEILIECTB, IOHUMAasi CMBICJT TOKA3aTeNs MPeIeTbHOM
3¢ hekTHBHO - pacuIMpeHHe OIbITa ACSITEIbHOCTU SKOJIOTUYECKON .
. JIOITyCTUMOW KOHUEHTPALMU
JIIENUCTBOBATE B HaIpPaBJICHHOCTH;
YpE3BBIYANHBIX -OBJIaJICHE HAaBBIKAMH Y4€OHO- UCCIIEA0BATEIIbCKOM,
CHUTYaIUsAX MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

TIK 2.4. ToBoauTh
OTIBITHBIE 00Pa3IIbI
MIPOMBIILIEHHON
MPOIYKITAH IO
COOTBETCTBHSA
TEXHUYECKOU

AOKYMCHTAIUU,

- BJIaJICHUE HABBIKAMU JIOBEJICHHS OIBITHBIX 00pa3oB
IIPOMBIIUICHHON NPOAYKIMH IO COOTBETCTBUS TEXHUYECKOMN
JOKYMCHTallU

- YMEHHUE BBIOUPATh U IPUMEHATH MaTePHAJIbI C YUETOM HX
(hopmoobpazyromux u PyHKIHOHATHHBIX CBOMCTB

- 3HAHUE COBPEMEHHOTO MPOM3BOJICTBEHHOT'O 00OPY/I0BaHUS,
MPUMEHSIEMOTO JUIS U3TOTOBJICHUS U3ACTUI B TU3aHHUHTY CTPUH

-yMETb MPOBOJUTH PACUETHI 10 XUMHUYECKUM (popMyIiaM u
YPaBHEHUSAM XMMHUYECKHUX PEAKIMH C UCII0JIb30BAHUEM
(GU3NUECKUX BEITMUYMH, XapaKTEePU3YIOIIMX BELIeCTBa ¢
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIIOBHS) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BATh

CUCTEMHBIC XUMHWYECCKNUEC 3HAHUA JJIA IIPUHATHA peH_IeHI/Iﬁ B

KOHKPCTHBIX KU3HCHHBIX CUTyalldaX, CBA3aHHBIX C
BCHICCTBAMU N UX IIPUMCHCHUCM

- YMCThb IIJIAHUPOBATH U BBINIOJIHATH XUMHYECKHI
OKCIICPUMCHT;,

-pe€lIaTh SKCIICPUMCHTAJIBHBIC 3a1a4n

- yMeTh paboTaTh ¢ XUMHUICCKOH IMOCYIOH M mpruOopaMu




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM YUEBHOM

JUCLUILINHBI

2.1. O6beM 0611e00pa3oBaTeIbHON Y4eOHOM AUCHMIINHBI U BUIbI Y4eOHOH padoThl

Buj yueOHo# paGoThl

O0BLeM B yacax

JuddepeHInpoBaHHbIHN 3aueT (2 cemecTp)

O0BbeM 006pa3oBaTeIbHOI MPOrPaMMBbI 82
NupuBuayaibHbIi IPOEKT 2

KoncyabTanuu -

CymmapHas yuyeOHasi HATPY3Ka BO B3aMMO/IeiiCTBHH C NpenoaaBareaeM 78
B TOM 4YHCIIE:

JICKLIMH, YPOKH 48
MPAKTHYECKUE 3aHITHS -

J1a00PaTOPHBIC 3aHSATHUS 30
H3 HAX TPOo(eCCHOHAILHO OPHEHTHPOBAHHOE CO/iep:KaHMe (CogepkaHue MPHKJIATHOIO 4
MOAYJISA)

IIpome:xxyTouHas aTTecTalMA: 2




2.2. TemaTu4ecKHii IJIAH U coJiep:kaHue 0011e00pa3oBaTel1bHON Y4eOHOM TUCHUILINHBI

Koanl
KOMIIeTEeHII I,
HaumMmeHnoBaHue OoBem (bopmuposanu
Conep:kanue y4yeOHOro Mmarepuasa u GopMbl OPraHU3aAUUM AeATEJILHOCTH 00y4al0IIMXCS 10 KOTOPBIX
pa3aeJioB M TeM B Yacax
crnocodcTByer
3JIEMEHT
NPOrpaMmabl
1 2 3 4
OcHOBHOe coep:KkaHue 82
Pa3nes 1. OcHOBBI CTpOEHNS BellecTBa 8
OcHoBHOe coepkaHue 4
Tema 1.1.
Crpoenne atomos | 1€0OpeTHYECKoe 00y1eHHe 4
XHMHYECKHX v ”
> IEMEHTOB 1 CoBpeMeHHas MOJIeTTh CTpOeHUS aToMa. CHMBOJTMYSCKUH S3BIK XUMUU. XUMHYECKHUH 3JIEMEHT. DJICKTPOHHAS
npupona koH(urypanus aroma. Knaccudukarus XI/IMI/I‘IGCI&I/IX AJIEMEHTOB (s-, p-, d-3;eMenThl). BaneHTHbIe Z-)J'ICKTPOHBI. 4
HMHUECKO CBSI3M BaneHTHOCTB. DICKTPOHHAS MPUPOJIA XUMUIECKOH CBSI3U. DIIEKTPOOTPUIIATSIHLHOCTh. BHUIIBI XMUMHUYECKOM CBS3H
(xoBasieHTHAsA, MOHHAS, METAIJIMYECKas, BOJOPOIHAS) U CIIOCOOBI ee 00pa3oBaHUs OK 01
JlaGopaTopHble 3aHATHS 2
Pemenne 3agannii Ha UCMIONTF30BaHIE XUMHUYECKOW CUMBOJIMKY M HA3BAHUN COEAMHEHUH 110 HOMEHKIIAType
MEXIYHapPOIHOTO COI03a TEOPETUICCKON U MPUKJIATHON XUMHUH U TPUBUAIBHBIX Ha3BAaHUH JIJISI COCTABJICHUS
XUMHYECKUX (DOPMYJI IBYXaTOMHBIX COSIMHEHUH (OKCHIIOB, CYJIb(UIO0B, THAPUIIOB U T.IL.) U APYTUX 2
HEOPTaHWYECKHUX COSAMHEHUHN OTAETBHBIX KIIACCOB.
[IpakTryeckue 3a1aHns Ha YCTAHOBJICHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XUMHYECKUX
AJIEMEHTOB U MEPUOUICCKUM U3MEHEHHUEM CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAMHECHHUM B COOTBETCTBHUU C
nonoxeHueM llepruoanueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coiepKaHue 2 OK 01
Ilepuoauyecknii JlaGoparopusie 3ansaTus [lepuoauueckas cucrema xumuueckux anementos 1. Menneneesa. ®uznueckuit 2 OK 02
3aKOH U TadJuIa CMBICI
.M. Menpaeneesa [Mepuomuueckoro 3akona JI.1. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKHX DJIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHUEM XUMHUYECKOT'0 3JICMEHTA B
[Tepuonuueckoii cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuonunyeckoro 3akona JI.11. Menaeneena.
[Iporuosel JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKHUX AJIEMEHTOB. PerieHne NpakTUKO-OpUEHTUPOBAHHBIX
TEOPETHUCCKUX 3aJIaHUI Ha XapaKTePU3aLUI0 XUMUICCKUX IJIEMEHTOB « MeTaJTnuecKue / HeMETaJTHYECKUe
CBOMCTBA, 3JICKTPOOTPHUIATEILHOCTh XUMUYECKUX DIIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MIEPUOANYECKON cucTeMe XuMudeckux emeHToB JI.M. MeneneeBa»
Pazgen 2. XuMuyeckune peakunu 12




Tema 2.1. Tunsl

OcHoBHOE COACPIKAHNC

Teoperuueckoe 00y4eHHue

XUMHYECKHX
peakuuii Knaccudukanus v THITBI XHMUYECKHUX PEaKIUil ¢ y4acTHEeM HEOPTaHUIEeCKHUX BEIIECTB.
CocraBiieHre ypaBHEHUH peakluil COSIMHEHNS, Pa3I0KeHHs, 3aMeIleHNs], 0OMEHa, B T.4. PEaKI1id TOpEHHS,
OKHCJICHHUSI- BOCCTAHOBJICHHUSI.
YpaBHEHUs OKHCIEHHUSI-BOCCTaHOBIEHUS. CTereHpb okucineHust. OKACIUTENh U BOCCTAHOBHUTEIb. 4
CocraBnieHre 1 ypaBHUBaHHE OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKITHI METOIOM JJIEKTPOHHOTO OaaHca. OK 01
OKHUCINTENBHO-BOCCTAHOBUTEIIbHEIE p€aKnuu B MMpUpPOAC, MPOU3BOACTBCHHBIX MPOLECCAX U KUBHCACATCIbHOCTU
OpraHu3MoB
JlaGopaTopHble 3aHATHA 2
KoanuecTBeHHBIE OTHOIIIEHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U pacyeThl 10 YPABHCHUAM
XIMHYECKUX peakiuii. Mob KaKk eIMHIIA KOJIMYecTBa BenlecTBa. MoJsipHas Macca. 3aKOHBI COXPaHEHHSI MAaCChI
1 DHEepTuH. 3aKoH ABoraapo. MoysipHbIi 00beM ra3oB. OTHOCHTEIBHAS TUIOTHOCTH Ta30B. PacdyeTs! 1o 2
ypaBHEHUSM
XMMHYECKUX PEaKIUH C NCIOIb30BAaHHEM MacChl, 00beMa (HOpMalIbHBIE YCIOBHS) ra30B, KOJMYECTBA BEIECTBA
Tema 2.2. OcHOBHOE cofepKaHUE 4
DJIeKTPOIHTHYE TeopeTtuueckoe 06ydeHue 2
CKasl Teopus 2MEKTPOTUTHICCKON AUCCONUANNN. MIOHBI. DIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peaknu HOHHOTO 0OMEeHa.
Aucconnanus u CocraBieHne peakiuii HOHHOTO OOMEHa ITyTEeM COCTABIICHUS WX TTOJTHBIX M COKPAIICHHBIX HOHHBIX YPaBHCHHM. 2
MOHHBII 00MeH KucnotHo-ocHOBHBIE peakLny.
3agaHus Ha COCTABICHUE HOHHBIX peaKui
JlaGopaTopHble 3aHATHA 2 OK 01
JlabopartopHas paboTa "THITEI XUMHUYECKUX PEaKITHii". OK 04
HccnenoBanue TUMOB (IO COCTaBY M KOJIMYECTBY UCXOIHBIX H 00pa3yIOIINXCs BEIIECTB) U IPU3HAKOB 2
XMMHUYECKUX peakiuid. [[poBeneHne peakunii HOHHOTO 0OMEHa, OTpe/ieieHUE CPEbl BOAHBIX PAcTBOPOB. 3adaHus
Ha COCTABJICHUE HOHHBIX PEAKITHH
KonTpoabhasn CTpocHHE BEIIeCTBAa 1 XMMHYCCKIE PEaKITHH 2
padora 1
Pa3nes 3. CTpoenne u cBOiicTBa HEOPraHUYECKNX BeleCTB 20
Tema 3.1. OcHoBHOe coepKaHue 8 OK 01
Knaccudpuxamus, OK 02K 2.4
HOMCHKJIaTypa U TeopeTnueckoe odyueHne 6
cTpoeHue
HEOPraHuYecKUux o =
BelleCTB peaAMET HCOPraHN4YCCKOU XUMUH. KJ'IaCCI/I(bI/IKaIII/IH HCOPraHnvYCCKUX BCIICCTB. HpOCTLIC U CJIOKHBIC BCIIIECCTBA.

OCHOBHBIE KJIacCHI CIIOKHBIX BEIIECTB (OKCUABI, THAPOKCHIHI,
KHCJIOTHI, COIN). B3anMOCBsI3b HEOPraHMYECKUX BEIECTB. ATperaTHbsie COCTOSIHHA BemecTBa. Kpucrammnaeckne
amopdHbIe BemecTBa. THIIBI KPUCTAJUIMIECKUX PEIIETOK (aTOMHAS, MOJIEKYJISIpHAs, HOHHAS, METATHIECKas).




3aBUCUMOCTD (PU3NUECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMUECKON PEIIeTKH. 3aBUCUMOCTb XUMHUECKON
AKTHBHOCTH BEIIECTB OT BHJIa XUMUYECKOH CBSI3W M THIIA KPUCTAJUIMIECKOW perieTku. [IpuarHbl MHOrooOpasus
BEILECTB

JlaGopaTopHble 3aHATHSA

Homenknatypa HeOpraHn4ecKuX BEIECTB: Ha3BaHHUE BEILIECTBA UCXOAS U3 HX

XMMHUYECKOW (POPMYIIBI MIIM COCTABIICHUE XMMUYECKOH (hOPMYIIBI HCXO/Is M3 Ha3BaHUsI BEIIECTBA 110
mexxayHapoaHoi (MFOITAK) wnu TpuBranbsHON HOMEHKIIATYype.

Pemenne npakTHUECKUX 3a1aHUN 110 KJIACCU(UKALIMK, HOMEHKIIATYpe U XUMUUECKUM (POpMYyIIaM HEOPraHUUECKUX
BEIIECTB Pa3JINYHBIX KJIACCOB (yrapHbIi ra3, yriaeKHCIbId

ras, aMMHaK, raiieHas U3BeCTb, HeralleHasi H3BeCTh, TUThEBask COAA M APYTUX): HA3bIBATh M COCTABIATH (OPMYJIBI
XMMHYECKUX BEILECTB, ONMPEACIATh NPUHAICKHOCTD K Kinaccy. ICTOYHUKN XUMHYECKOH HH(pOpMaLuH (CpeaACTB
MaccoBoit nH(popmaruu, cets MHTEpHET U Mpyrue). [lonck nHpOpManyy no HazBaHUAM, HACHTH(HUKATOpaM,
CTPYKTYPHBIM (opMyIiam

\S]

Tema 3.2. ®usuko-
XHMHYECKHE
cBOMcTBA
HEOPTraHMYeCKHX
BEIIECTB

OcHoOBHOe cofiep:kaHHe

TeopeTrnueckoe o0yueHue

Mertasmnpl. O6mue pu3ndecKre 1 XUMUIECKHe CBOMCTBAa MeTaLIOB. CIIOCOOBI MOTydeHus. 3Ha4eHHe METaJUIOB U
HEMETAJIJIOB B IPUPOJIE U KU3HEESITEIBHOCTH YE€JIOBEKA U Oprann3MoB. Koppo3ust MeTayuioB: BUIbI KOPPO3HH,
CHOCOOBI 3aIIUTH METAJUIOB OT KOPPO3UHU

Hemeramnel. O6ue pusnueckie 1 XAMUYECKHE CBOIICTBA HEMETATOB. TUITHYHBIE

cBoiicTBa HemetauioB [V- VII rpynm. Knaccudukarys 1 HoMeHKIaTypa COequHeHH HeMeTauioB. KpyroBopoTsr
OHMOTEHHBIX 2JIEMEHTOB B ITPHUPOJIC.

JlaGopartopHblie 3aHATHUS

XWMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THIPOKCHIOB, KHCIIOT, COJICH U
Ip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IIPOCTHIX BEMIECTB, BOJOPOIHBIX COCTUHEHUH, BBICIITUX OKCHIOB M
THUAPOKCHUIOB.

JlaGopaTopHble 3aHATHS

JlaboparopHas pabota «CBoiicTBa MeTaiIoB». B3auMoieiicTBre METaJIOB C BOIOH, a TAKXKe C paCTBOpaMH coier
Y pacTBOpaMH KUCIOT. B3anMoaeicTBIe CepHOI 1 a30THON KUCIIOT ¢ Meablo. CocTaBlieHHe yYpaBHEHUI
XMMHYECKUX PEAKIMN C YJacTHEM MPOCTHIX U

CJIOXHBIX HEOPTaHUYECKHX BEILIECTB: METAJIOB M HEMETAJUIOB; OKCHJIOB METAIJIOB

JlaboparopHas paboTa «XapakTep JUCCOIUAIIMH PA3IUIHBIX THIPOKCUIOBY.

CocraBieHe ypaBHEHUN XUMUUYECKUX PEAKIUHN C YHaCTHEM MPOCTHIX U CIOKHBIX

HEOPTaHUYIECKUX BEIIECTB:, HEMETAIUIOB U aM(pOTEPHBIX MIEMEHTOB; HEOPTAaHUICCKUX KUCIIOT, OCHOBAHUHN 1
aM(pOTEPHBIX TUAPOKCHUIOB; HCOPTAHUIECKHUX COJICH,

XapaKTePU3YIOIINUX UX CBOMCTBA.

OK 01
OK 02
[1K2.4

Tema 3.3.

OcHOBHOE cozep)kaHue




Nnentuduxanus | JlabopaTtopHbie 3aHATHS 2

HEOPraHHICCKH X JlaGoparopHast pabota «neHTruKaMI HEOPraHUIECKUX BEIIECCTBY.

BEIICCTR Pemenne sxciepuMeHTaIBHBIX 33144 [T0 XUMHYECKAM CBOMCTBAM METAJUIOB M HEMETAJUIOB, TI0 PaclO3HABAHUIO OK 01
Y TIOJTYYICHHIO COSTUHEHUI METAJIJIOB M HEMETAJIIOB. 2 1K2.4
Wnentndurkanys HEOpraHMIECKUX BEIIECTB C UCTIONH30BAHUEM MX (PU3UKO-XUMHUUECKHUX CBONCTB, XapaKTEPHBIX
KaueCTBEHHBIX peaknuil. KauecTBeHHBIE peakiuy Ha Cyb(aT-, KapOOHAT- U XJIOPUA-aHUOHKI, HA KATHOH
aMMOHHSI

KonTpoabhas CBoiicTBa HEOPraHUYECKUX BEIIECTB 2

padora 2

Pazpnen 4. CTpoeHue U CBOMCTBA OPraHMYECKUX BelleCTB 28
OcHoOBHOe coaep:xaHne 6

Tema 4.1

Kaaccupuxanus, Teoperuueckoe odyuenune 4

CTpoeHue u [TosBnenue u pa3BUTHUE OPraHUYECKOW XUMHU Kak Hayku. [Ipeamer oprannueckoit Xumuu. MecTo 1 3HaueHue

HOMEHKJIaTypa OPraHUYEeCKON XUMUU B CUCTEME €CTECTBCHHBIX HAYK.

OpPraHMYecKnx XWUMHUYECKOe CTPOSHHUE KaK MOPSIIOK COSAMHEHHUSI aTOMOB B MOJIEKYJIE€ COTJIACHO WX BaJleHTHOCTH. OCHOBHBIE

BELIECTB MOJIOKEHUS] TEOPUHM XUMHUUECKOTO CTPOEHUSI OpraHnueckux coequHeHuit A.M. bytnepoBa. YriepoaHblid cKeIeT
OpraHUYEeCKON MOJIEKYIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUUYECKOTO CTPOSHUSI MOJIeKyT. M3omepus u 4 OK 01
H30MEPBHL. OK 02
[Nonsite o ¢pyHKIMOHANBHOM rpynie. Pagukan. [IpuHIMITEI KiIACCH(PUKAIIMA OPraHUYSCKUX COCTUHECHUN. TIK2 .4
MexayHapoiHass HOMEHKJIaTypa U MPUHITAITEI HOMEHKIIATyphl OpraHndecKux coequHenuil. [lonstue 00
a30TCo/IepPIKAIINX COSAMHEHUAX, OMOJIOTHYECKH aKTHBHBIX BelecTBax (yrieBoax, )Kupax, Oenkax u zp.),
BBICOKOMOJIEKYIISIPHBIX COETUHEHUAX (MOHOMED, TIOJMMED, CTPYKTYPHOE 3BEHO)
JlaGopaTopHble 3aHATHSA 2
HomenknaTypa opraHndeckux COeTMHEHUN OTACTBHBIX KJIACCOB (HACKHIIICHHEBIC, HCHACHIIIICHHBIE U
apOMaTHYECKUE YTIICBOIOPOIbI, CHUPTHI, ()EHOJIBI, aTbJACTHIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U 1ip.) CocTaBieHne OTHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYIT OPraHMYECKUX BEIIECTB OT/IENBHBIX KJIACCOB, HCIIONB3YS MX Ha3BaHUS 110
CHCTEMAaTUYECKON U TPUBUATHHOW HOMEHKIIATYpe (3TUJICH, alleTUJICH,
TIMIEPYH, PeHOoI, (opMaNTbIETU, YKCYCHAs KUCIIOTAa, TIUIUH). PacueTs! pocTeiiniei GopMyIibl OpraHHYECKOM
MOJICKYJIBI, ICXOJISI M3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2 OcHOBHOe cojiep:KaHue 14

CBoiicTBa
Teopernueckoe o0yueHue 10




OpPraHuYecKux
COeIUHEHU I

DU3UKO-XMMHUYECKHE CBOICTBA OPraHWYECKUX COSAMHEHUH OTAEIBHBIX KJIACCOB (0COOEHHOCTH KIacCU(PHUKALUK U
HOMEHKJIATYPBI BHYTPH KJlacca; TOMOJIOTHUECKHUH psil v o01mast popmMyiia; n3oMepus; Gu3nvaecKkue CBOMCTBA;
XMMHYECKUE CBOMCTBA; CIIOCOOBI TOyUeHH S ): TIpeiesIbHbIE YTICBOAOPOIBI (aJIKaHbI M IIMKIIOATKaHbl). ['opeHue
MeTaHa KakK OJUH W3 OCHOBHBIX HCTOYHUKOB TEIIa B MPOMBILUIEHHOCTH U OBbITY. CBONHCTBA IPUPOIHBIX
YIIIEBOIOPOIOB, HAX0XKICHUE B IPUPOJIE U IPUMEHEHUE AITKAHOB;

npeAebHbIC YIIIeBOIOPOIb (ANKaHbI M HUKJIOANKaHbl). ['opeHre MeTaHa Kak OJTUH U3 OCHOBHBIX HCTOYHUKOB
TEeIUia B IPOMBIIIIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YTIEBOAOPOIOB, HAXOXKAECHHE B IPUPOJE U
MIPUMEHEHHUE aJIKaHOB;

HenpeenbHbIe (ATKeHbI, ATKIHBI M aTKaJNEHBI) M apOMaTHYECKHE YTIIEBOAOPOIBI.

I'openue aneTuiieHa Kak HICTOYHHUK BBICOKOTEMIIEPATYPHOTO ILUIAMEHU JJI CBAPKH U PE3KH METAJUIOB

- KHCJIOPOJICOAeprKaIlle COeTUHEHUs (CIIUPTHI U (PeHOIIBI, KApOOHOBBIE KUCIOTHI U 3(UPHI, allbACTHIbl U KETOHBI,
XKHPBI, yriaeBoasl). [IpakTndyeckoe npruMeHeHNe STUIICHITTUKOII, TIuuepuHa, peHona. [Ipumenenne
dopmanbaeruna, aneTaabaeruaa,

- YKCYCHOH KHMCIOTBI. Mblia KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Moroliyie CBOWCTBa MbLIa

-a30Tco/IeprKaIIe COSMHEHNS (aAMUHBI 1 aMHHOKHCIIOTHI,0€TKH ). BEICOKOMOITEKyIIsIpHBIC
COEMHEHNSA(CUHTETHIECKHE U OMOJIOTHYECKH aKTUBHBIE). MOHOMED,TOTUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3aiust TUICHA KaK OCHOBHOE HAIIPABJICHHUE €TI0 UCIOJIb30BaHus. [ eHeTHIecKas CBs3b MKy KiIaccaMu
OPTraHUYECKUX COCAUHECHUM.

JlaGopaTopHble 3aHATHSA

CBoiicTBa OpraHMYECKUX COCTUHEHNN OTIENFHBIX KIIACCOB (TPUBHAIbHAS M MEXy HApOJAHAsI HOMEHKIIATYpa,
XUMHUIECKUE CBOMCTBA, CITOCOOBI IMTOTYUCHUS ):

MpeJieNbHbIC (AJIKaHbI U [TUKJIOATKAaHbI), HENPeAeIbHbIC (AJIKSHBI, AIKMHBI U AJIKaJIUCHBI) U apOMaTHUECKUE
YTIIEBOAOPOIBI, CIIUPTHI M (peHOIBI, KapOOHOBBIE KHCIOTHI M 3(HPHI,

aNbJETUIB M KETOHBI, aMHHBI H aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COETUHEHHA. 3aJaHMsI HA COCTaBICHUE
YpaBHEHUN XUMHUYECKHUX PEAKLUI C y4aCTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHMM UX COCTABA U CTPOEHUS
CocraBiieHue cXeM peakuui (B TOM YHUCIE [0 NPEAI0KEHHBIM IETTOYKaM MIPEBPAILCHUH ), XapaKTePU3yIOIUX
XMMHYECKUE CBONCTBA OPraHMUYECKUX COSTMHEHHI OTIENBHBIX KJIaCCOB, CITIOCOOBI X TOJIYYCHHS U Ha3BaHUE
OPraHUYeCKUX COEAUHEHUN 110 TPUBUAIBHON WIN MEXAYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIATYPE.
Peuienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOMCTBAa OPraHUUYECKUX COCIUHEHUN
OTJEIBHBIX KJIACCOB

JlaboparopHasi paGora

JlaGoparopnas padota "[IpeBpallieHus OPraHUUECKUX BEIIECTB npu  Harpeanun'. [lomydenue
STHUIIEHA U U3yYEHUE eT0 CBOMCTB. MOJenMnpoOBaHNE MOJICKYI U XUMUIECKHIX
MIpeBpaIIeHnH Ha TpUMepe dTaHa, ITHJICHA, alleTUIICHA U JIp.

OK 01
OK 02
OK 04
[1K2.4

Tema 4.3
HNnenTnduxanus

OcHoBHOe coiepkaHue

Teopernueckoe odyuenmne




OpraHuYecKux
BelIeCTB, UX
3HAYeHHUe U
NpUMeHeHNne B

buoopranndeckue coequnenus. [IpumeHenne u Gnonorndeckast poiib yrieBooB. OKUCIEHHE YTIIEeBOJIOB -
HUCTOYHUK SHCPI'YU XUBBIX OPraHU3MOB. OGHaCTI/I IMPUMEHCHUA aMUHOKHCIIOT. HpeBpameHI/m O€eJIKOB IIMIIIHU B
opranusMe. buonorndeckne QyHKIMH

OenkoB. bronormyeckne GyHKIMN )KUPOB. Postk oprannyeckoil XUMUY B PEIICHUH MPOOJIEM MHUIIEBOH

ObITOBON 1 0e3omacHOCTH
NPOU3BOACTBEH OK 01
HOii Ponp oprannveckoil XUMUM B PeLIEHUH MPOOIEM SHEPreTHIEeCKO Oe30MacHOCTH, B pa3BUTHH MEIUIIMHBL, OK 02
NeSATEbHOCTH CO3/1aHUH HOBBIX MaTE€PHAJIOB, HOBBIX HCTOUHUKOB SHEPIUH (aJIbTEPHATUBHBIE NCTOYHUKY dHeprun). OmacHOCTh OK 04
yeJI0BeKa BOS}ICﬁCTBI/IH Ha )XMUBBIC OPraHU3Mbl OPTaHUYCCKUX BCUHICCTB OTACIIBHBIX KJIACCOB (YI‘JICBOJIOpO}IBI, CIIUPTHI, T1IK2.4
(heHOIBI, XJOpPOpraHuvecKUe IPONU3BOIHBIE, AIBACTHIIBI U JIP.), CMBICI ITOKa3aTessl PEAeSbHO 1Oy CTUMOR
KOHLICHTpaLUHU
JlaGopaTopHble 3aHATHSA
JlabGopaTtopnas pabora: "VnenTudukamnus OpraHnueCcKuX COSTUHECHUHN OTISIBHBIX KI1accoB"
Wnentudukanus opraHuuecKuX COeANHEHNH OTIEIBHBIX KJIaccoB (Ha MpUMepe albJerua0B, Kpaxmala, yKCYCHOM
KHCJIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BaHUEM HX
(hMBUKO-XUMHUYIECKUX CBOMCTB M XapaKTEPHBIX KaUeCTBCHHBIX peakiuid. JleHarypamnus Oenka npu HarpeBaHHH.
HBGTHI)IG peakunn 6CHKOB. Bo3nnkHOBEHNE aHATUTHYECKOTO CUTHAJIA C TOUYKHA 3pCHUA XUMUYCCKUX IIPOLECCOB
IIPY IPOTEKAaHUX Ka4eCTBEHHON
peakuru, No3BOJSIONIeH HASHTH(OUIIMPOBATh NMPEUIOKEHHbIC OPTaHNUECKHE BEIIECTBA
Konrpoannas CTpyKTypa ¥ CBOWCTBA OPraHUYECKUX BEIIECTB
pabora 3
Pazpnen 5. Kunernueckue 1 TepMOAUHAMHYECKHE 3AaKOHOMEPHOCTH NIPOTEKAHUSI XUMUYECKHX pPeaKIuii
Tema 5.1 OcHoBHOe cofiep:kaHue
CxopocTth
XHMMHYECKHX Teoperuueckoe o0yuenue
peakumii. CKOpOCTb PEaKIIUH, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIBI PEArHPYIONIHMX BEIECTB, KOHIIEHTPALIUH OK 01
Xumneckoe pearupyonmx BeUecTB, TEMIIEPATyPhI U IUIOIAAN PEaKIMOHHOM MoBepXHOCTH. TernoBsie 3 (eKTh XUMHYECKHX OK 02
paBHoOBeCHe peakuuii. OK30- M SJHAOTEPMHUUYECKHE, peakuu.OOpaTUMOCTb peakLuil. XMMUYeCKOe PABHOBECHE U €0 CMEICHUE K 2.4

MOJT ACUCTBUEM PA3IHUHBIX (aKTOPOB (KOHIICHTPALIMS PEAreHTOB WU MPOIYKTOB PEAKIIVH, JaBJICHHUE,
TeMIiepaTypa) Ijsi CO3aHMs ONTUMATBHBIX YCIOBUHM MPOTEKAHUS XUMHUYECKIX
npoueccoB. [Ipunuun Jle HlaTense

JlaGoparopHblie 3aHATHS

Pemmenne npakTHKO-OpHEHTUPOBAHHBIX 3a/IaHUI Ha aHATTU3 ()aKTOPOB ,BIUSIONIMX HA U3MEHEHHE CKOPOCTH
XUMHYECKOW PEaKIINH, BT.U C MO3UINI SKOJIOTHYECKH 11eJIecO00pa3HOTro MOBEEHSI B OBITY U TPYIOBOH
JIEATEIIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBS U OKPY>KalOIEel MPUPOTHONU CPEIBI.

Peuienune npakTUKO-OpUEHTUPOBAHHBIX 33/laHUK Ha npuMeHeHne npuHuuna Jle-Illatense Ay HaxoxaeHus
HaTpaBIIeHUS CMEIICHNS PAaBHOBECHSI XUMHUECKON PEaKIiy U aHal3 ()aKTOPOB , BIUSIOIINX HAa CMEIeHIE
XUMHUYECKOTO PAaBHOBECHSI.

Pa3nen 6. PacTBopbI




Tema 6.1. IlonsaTue
0 pacTBOpax

OcHoBHOe coepKkaHue

Teopernueckoe o0yueHue

PactBopenme kak pu3uko-xuMudeckuii mpomecce. PactBopsl. CIiocoOBI MPUTOTOBICHHUS PACTBOPOB.
PactBopumocTs. MaccoBasi 107151 paCTBOPEHHOTO BetecTBa. CMBICI MOKa3aTess MpeaeabHO JOMYCTUMOM
KOHIICHTPAIIMH U €T0 UCIIOJIh30BaHKE B OIICHKE YKOJIIOTHYECKON 0€30MacHOCTH.

[IpaBusia 3KOJIOTHYECKH TIeTIECO00Pa3HOTO MOBENEHHS B OBITY W TPYAOBOH JESATETFHOCTH B IEJSIX COXPaHEHUS
CBOETO 3/I0POBBS U OKPYIKarOIIeH IPUPOIHON CPEebl; OMACHOCTh BO3ICHCTBHUS HA )KUBBIC OPraHU3MbI
OTIpEe/ICTICHHBIX BEIIeCTB. PelieHne npakTHKO-OpUEHTHPOBAHHEBIX PACYCTHBIX 3aJaHUi Ha PacTBOPEI,
HCIOJIb3yeMble B OBITOBOW U MPOMU3BOJCTBEHHOH IEATEIILHOCTH YeJI0BEKa

OKO01

0KO.2.
OK 07
K 2.4

Tema 6.2
HccaenoBanue
CBOICTB
PacTBOpoOB

OcHOBHOE coiepKkaHue

JlaGopaTopHble 3aHATHA

JlaboparopHast pabota «[IpuroToBiecHHE PACTBOPOBY.
[IpuroroBieHne pacTBOPOB 3a1aHHON (MaccOBOM, %) KOHIIEHTpAIHH (C IPAKTHKO- OPHEHTHPOBAHHBIMU
BOIPOCAMHM) M ONPEJICIICHUE CPEJibl BOJHBIX PacTBOPOB.PellleHue 3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (Coep:KaHNe NPUKJIATHOT0 MOTY/JIs1)

Paznen 7 Xumus B ObITY U IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJ10BeKa

Tema 7.1.
Xumus B ObITY H
NPOU3BOACTBEH
HOH
AeATeJbHOCTH
YyeJioBeKa

OCHOBHOe cofiep:kaHHe

TeopeTrnueckoe o0yueHue

Hogeiimue nocTHXeHUS XUMUYECKOW HAYKH U XUMUYECKON TEXHOJIOTHH. Poib XuMuu B 00ecriedeHUN
9KOJIOTUYECKON, SJHEPTETHUECKOHN 1 MHUIIEBOW 0€301MacHOCTH, pa3BUTHU MeTUIMHEL. [IpaBuiia moncka u aHanmuza
XUMUYIECKOW HHpOpMAITIu u3

Pa3IMYHBIX HCTOYHUKORB (Hay4yHas M y4eOHO-HAay4Has JIUTEPaTypa, CPEACTBa MAaCCOBOM MH(OPMAIUH, CETh
WnTepner)

JlaGopaTopHbie 3aHATHS

[Nowuck 1 aHANN3 KEWCOB O MPUMEHEHUN XUMUYECKUX BEIIESCTB ¥ TEXHOJIOTHUI C YYeTOM Oy Iymieit
pohecCHOHANBHOI e TeNFHOCTH TI0 TeMaM: KPaCKH, HICTOYHUKHU HEPTHUH, OpTaHIHYECKHUEe i MUHEPaIbHbBIE
yIoOpeHusl, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XMMFISI.

3amuTa: [IpencraBinenne pe3yi,bTaToOB PEIICHHS KSHCOB B (pOpME MUHU-IIOKIA]IAa C TPE3CHTAIUCH

OK 01
OK 02
OK 04
OK 07
K 2.4

HpOMe)RyTO‘IHaﬂ arrecrauus 1Mo JMCIuIIJINHE (3aqu)

Bcero
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3. YCJIOBUSI PEAJIM3ALIUM IPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM YYEBHOI
JUCLUIIINHBI

3.1. Jlns peajm3auuu nporpaMmbl o01ieoOpa3oBare/ibHOH YyuyeOHON AUCHMILVIMHBI NPeyCcMOTPEeHbI
cIeAyIoIHe ClenuaabHble MOMEICHHUS:
Paboune mecTa mpenoaBarens U 00y4JarOIIMXCs: JO0CKa MeJIOBas - | mIT., CTOJ y4eHHU4ecKui — 16

IIT., CTYJ Y4eHH4eckuil — 32 mrT., cros — 1 mr., cTya — 1 WT., )Kaio3u BepTUKAIbHbIC - 3 IIT., ceid - 1
mt. KoMIUIeKT yueOHO-METOIUYecKON MOKyMEHTalluH, IUIakaTbl TeXHWYecKHe CpeicTBa OO0yuYCHMS:
MYJIbTUMEANIHOE 000py10BaHUE (HOYTOYK, SKpaH Ha IITaTUBE, IPOEKTODP)

3.2 UapopmMannoHHOE o0ecneYeHHEe PeaIn3aluu POrpaMMbl

la6puensx, O.C. Xumus. 10 k. ba3zoBsiii ypoBeHs [Tekct]: yueOHUK A7 CTY. yUpexkIeHu# cpel. mpod.
obpazoBanus/O.C.I"'abpuensn.- 7-e uzn., crepeorun. —M.: [Ipoda, 2019.-191c.

I'a6puensn, O.C. Xumus. 11 k. bazoBsiit ypoBeHb [TekcT]: yueOHUK 1 CTYA. YUpexAeHUi cpell. mpod.
obpazoBanuss/O.C.I"'abpuensn.- 6-e uzn., crepeotun. — M.: [lpoda, 2019.-223c.

INabpuensu, O.C. Xumust 10k [Tekct]: yueoHuk: 6a3oBsiii ypoeHb / O.C.I"'abpuensH, U.I.Octpoymos,
C.A.Cnankos.- 5-e u3z., crep.- M.: [Ipocsemenue, 2023.-128c.

lNabpuensa, O.C. Xumust 11k [Tekct]: yueonuk: 6azosiii ypoeHs / O.C.I"'abpuensH, U.I.Octpoymos,
C.A.CnankoB.- 6-¢ u3., crep.- M.: IIpocsenienue, 2024.-127¢.




4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJIBHON YUEBHOM
JUCLUILINHBI
KOHTpOJ'IL U OLCHKa pCe3yJIbTATOB O6yLICHI/ISI OCYHICCTBIIACTCA HNPCIOAABATCIIEM B IIPOLECCE

IMPOBCACHUA IMPAKTUYCCKUX 3aHATUH U Ha60paTOpHLIX pa60T, TCCTUPOBAHHUA, a TaKXE BBIIIOJIHCHUA

06y11a}01m/1M1/1051 HHIWBHUIYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, I/ICCJIelIOBaHPIﬁ. PGSYJ'H)TaTI)I 06y‘—IeHI/I$[ OMpPEACIIAIOT, YTO

o6yqa101u1/1ec;1 AOJIKHBI 3HATh, IOHUMATh U ACMOHCTPHUPOBATH 110 3aBCPIICHUU U3YUCHUA OUCHUILIINHBI.

(1).[II<</ Mopnyas/Pa PesyabraT 00yuenust Trmet Oueﬂoqﬂjﬂx
3nen/Tema MEPONPUATUHH
I OcHoBHOE coaepKaHH
1 Paznen 1. ®o
OCHOBLI PMYJINPOBATH
0a3oBbIe
CTpOeHHs
BelecTBa MOHSATHSA U
3aKOHBI XUMHUH
1.1 OK CrpoeHune aToMOB CocraBnArts 1. Tect «Crpoenne atomon
01 XUMHYECKUX XUMUYECKHE POopMYyIThI XUMHIICCKAX 3neMeUHTOB 1
SICMCHTOB I T —_— MPHUPOJIa XUMHUYECKOM CBS3M».
npuposa COOTBETCTBHIL CO 2.3a1a4yu Ha COCTaBIIECHUE
XMMHYECKON CTEINEHBI0 OKUCIICHHUS XHMHAICCKUX 5
CBA3H T p— (dopMyJ1 IByXaTOMHBIX COCITMHCHUI
ITEMEHTOB, HCXOIS H3 (oxcuaoB, cynbpuIOB, THAPUIOB U
BAJICHTHOCTH U DJIEK T.IL).
TPOOTPULIATENBHOCTH 3.3amanns HavI/ICHOJ'II)SOBaHI/Ie
XUMHYECKOH CUMBOJIMKH H
Ha3BaHWUM COeIMHECHUI 1O
HOMEHKJIATYypEe MEXITyHAPOTHOTO
COI03a TEOPETUUYECKOU U
MPUKIIATHOW XUMHUU U
TPUBHAJIBHBIX Ha3BAaHUI XUMUYECKUX
(hopMyIT TBYXaTOMHBIX
COCTMHECHHH (OKCHJIOB, CYJIb(HUIOB,
TUJIPUJIOB U T.I1.) B IPYTHX
HEOPTaHMYECKHUX COCTUHCHHIMA
OT/IENBHBIX KJIACCOB
JlabGopaTtopHnast pabota st
COCTaBJICHUS
1.2 OKO Teproaudec kit XapaKkTepu30BaTS 1. Tect «MeTananchKHe/
1 3aKOH U Tab/IILa HEMETaJUIMYECKHE CBOMCTBA,
OK LU XUMHICCKHC AIEKTPOOTPHUIATEILHOCTD U
0 MeHneseesa ANICMCHTEI B CPOJICTBO K AJIEKTPOHY XHMUYECKUX
COOTBCTCTBHH C HX 3JIEMEHTOB B COOTBETCTBHUE C MX
HOIOKCHUCM B ANIEKTPOHHBIM CTPOCHUEM U
MEPHOTHICCKON TIOJIOXKEHUEM B TTEPHUOTMUECKON
CUCTEME XUMUIECKUX CHUCTEME XUMUYECKUX DJIEMEHTOB
anemeHnToB JI.1. LU
Menneneesa Memneneenay.
2. TlpakTHyeckue 3ajaHus Ha
YCTAHOBJICHHE CBSI3U MEKIY




CTp

OCHHUCM aTOMOB XUMHNYCCKHNX

co

3JICMCHTOB U IECPUOJUUYCCKHUM
H3MEHEHHEM CBONCTB XMMHYECKUX

nonoxkenueM l[lepuonnueckoi

CPOJICTBO K 3JIEKTPOHY XUMHUYECKHUX

QJICMCHTOB M UX
€IMHEHUM B COOTBETCTBUU C

CUCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHE 3aaHus Ha
XapakTepU3alnuo XUMHUYECKUX
AJIEMEHTOB: «MeTtamudyeckue /
HEMETaJUIMIECKHE CBOMCTBA,
ANEKTPOOTPUILIATEIBHOCTD U

9JICMCHTOB B COOTBCTCTBUEC C UX

OJICKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B Hepnozmqecxoﬁ

cucreme
XUMHUYECKUX djiemenToB J[. 1.
MenpeneeBay»
Pasnean 2.
2 XI/IMI/II‘lleCKI/I e Xapakrepu3oBarhb Konrtpoabnas paéora «Ctpoenne
U THIIBI XUMHYECKHX BelleCTBA U XUMHUYECKHE PeaKIHI)
p o peakuuii
1. 3agauun Ha cocTaBiieHUE YpaBHEHHIMA
2.1 OK Tunel CocTaBnsiTh peakuuu A - yp
peaKImii:
01 XUMHUYECKUX COCIUHECHMS,
. - COCIMHEHMS, 3aMEIICHU,
OK peakiuit pa3ioxeHus, o0OMeHa,
pasnoXkeHus, 0OMeHa;
04 3aMeIICHMS,
- OKHCJIUTEIIbHOBOCCTAHOBUTEIbHBI
OKHUCJIUTEIIbHO- .
X PEaKIuii ¢ UCIOJIb30BaHUEM
BOCCTAHOBUTEJIbHBIC
METO0/1a 3JIEKTPOHHOTO
peakiuu
Oaytanca.
2. 3agaun HA pacyeT MacChl BENECTBA
Wi 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE HIIN
00BEMY OTHOTO U3 YYACTBYIOIIUX B
peaKIK BEIIECTB; PACUEThl MACCHI
(00BEMa, KOTMUYECTBA BEIIECTBA)
MPOIyKTOB PEAKIINH, €CITU OJTHO U3
BEILIECTB UMEET
1. 3ajaHus Ha COCTaBJICHUE
2.2 DIJIEKTPOJIUT CocTaBisiTh ypaBHEHUS
MOJICKYJISIPHBIX U
ndecKas XUMHYECKHUX PEaKIINH -
MOHHBIX PEaKIUi C y4acTHeM KUCJIOT,
JIACCOITHAITH 5 U HOHHOTO OOMEHa ¢ . ¢
. OCHOBaHUU U COJIEH, YCTAHOBJICHUE
MOHHBIN 00OMEH y4acTHEM
W3MEHEHUS KUCIIOTHOCTH CPEIbI
HEOPTraHUYECKHUX "
2. JITaboparopnas padota "Turnst
BEILIECTB on
XUMUYCCKUX PEaAKITUi
3 Paznea 3. HccnenoBats cTpoenue KonTpoasnast pabora «CBoiicTBa
Ctpoenue u U CBOICTBA HEOPraHU4eCcKUX BellecTB»
cBoOlicTBA HEOPraHM4YeCcKHX
HeopraHuye BeIICCTB
CKHX
BellleCTB




3.1

OK
01

I1K2.

Knaccudukanu
i,
HOMEHKJIaTypa
U CTPOCHHE
HEOPraHUYECKU
X BEIIECTB

Knaccugumuposar
b HEOPTaHMYECKHE
BEILIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. Tect «HomMmeHknarypa u Ha3BaHUE
HEOPraHWYECKHUX BEIECTB UCXOMAS
U3 UX XUMUYECKOU (hOPMYITBI TN

COCTaBJIEHUE XUMHYECKOU
(bopMyIIbI HCXOIS U3 HA3BAHUS
BEIIIECTBA 10 MEKTyHAPOAHOMN

WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauM Ha pacyeT MaccoBOM
J10J1A (MacChl) XUMHUYECKOTO
3JeMeHTa (COeIMHEHNs) B

MOJIEKYJIe (CMECH).

3. IIpakTuyeckue 3a1aHus 1o
KJ1accu(pUKaluu, HOMEHKJIAType U
XUMHUYECKHM (hopMyniam
HEOPraHWYECKHUX BEIIECTB Pa3INYHbIX
KJIACCOB.

4. IIpakT4yeckue 3a1aHus Ha

ONPEACIICHUE XUMUYECKOMN
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XMMHYECKOM
CBSI3U U TUIA KPUCTAININYECKON
peIIeTKU

3.2

OK
01
OK
02
I1K2.

dusuko-
XHUMHAYECKHE

CBOMCTBaA
HEOpraHuyec
KUX BEIIECTB

YcranaBinBaTh
3aBUCUMOCTH (PU3UKO-
XUMHYECKNX CBOMCTB

HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, a TAK)KE TUIA
KPUCTaJUIMYECKOU
pELIeTKH

1. Tect «OcoOEHHOCTH XUMHYECKHUX
CBOMCTB
OKCHJIOB, KUCIIOT, OCHOBAHUH,
aM(OTEPHBIX THAPOKCUIIOB U
CoJen.
2. 3amaHnsa Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX PEAKLUM C
y4acTUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEILECTB: OKCUIOB
METaJIJIOB, HEMETAJIJIOB U
aM(OTEepPHBIX DIIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT, OCHOBaHHM
u
amM(OTEepHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLINX UX CBOKWCTBA U
CTIOCOOBI TIOTYYEHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUs Ha CBOMCTBA
Y TIOJIyYeHHE HEOPTAaHUYECKUX
BELIECTB

33

OK 01
OK 02
OK 04

Wnenruduka must
HEOpPTaHUYEC KUX
BEIIECTB

HccnenoBatb
KauEeCTBEHHbBIEC PEAKLIUH
HEOPraHUYECKUX
BCILIECTB

1. IIpakTUKO-OPUEHTUPOBAHHBIE
3aJlaHMs IO COCTABIICHUIO
XUMUYECKUX PEAKIUN C yuyacTUeM
HEOPraHWYECKUX BEIECTB,
WCIIONb3YEMBIX ISl UX
UJIEHTU(UKAIUY.

JlabopaTtopHast pabora:
"UneHTudukanus




HEOPTraHUYeCKUX
BelecTs"
4.1 Knaccuduxa s, Kraccnbumuposars 1. 3aiaHus Ha COCTaBJICHUE Ha3BaHHH
OK HOMCHITATY P i opraHmuecKue OpraHH4eCKHX COCAMHEHMH 110
01 cTpocHe BeIeCTBA B TPHBHAILHOM I MEXlyHapOAHOH
K OpTaHHHEC KHX COOTBETCTRHM C HX CHUCTEMaTUYECKOM HOMEHKJIATYpE.
2.4 BeIECTB CTpoCHHEM 2. 3agaHus HA COCTABIICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyT
OpPraHWYECKUX BELIECTB OTAEIbHBIX
KJIaCCOB.
3. 3agauu Ha onpeeeHue
MpOoCTeNIIeH
4. GopmymBl OpraHMYECKOM
MOJICKYJIBI, UICXOJISl U3 AJIEMEHTHOTO
cocrtasa (B %)
4. OK CpoiicTea YcraHaBnuBaTh 1. 3agaHus Ha COCTaBIeHHe
01 OPTAHUIECK HX 3aBUCUMOCTh @HSUHKO- YpaBHCHUH
OK COHeHH XUMHUYECKHUX CBOMCTB XUMHUYECKUX PEAKLIUH C
02 HEOPraHUYECKUX Y4aCTHEM OpraHUYECKUX
OKO BEIIECTB OT CTPOCHUS BEIIECTB HA OCHOBAHHUHU UX
4 aTOMOB M MOJICKYII, a COoCTaBa U CTPOCHUA.
IK2. TaKXKe THIIA 2. 3aiaHust Ha COCTaBIICHHE
4 KPUCTAJUNIMYECKON YPaBHEHUN XUMUYECKUX PEaKIui,
peleTKH WUTIOCTPUPYIOIIUX XUMHUECKUE
CBOIICTBaA C yU€TOM MEXaHHU3MOB
MPOTEKaHUs JAaHHBIX PEAKIUN U
TEeHETUYECKOM CBSI3U OPTraHMYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacueTnsle 3agauun 1o
YpaBHEHUSM PEAKIINil C ydaCTHEM
OpraHUYECKUX BEIIECTB.
4. JIaboparopnas pabota
"IIpeBpareHust OpraHuYeCKuX
BELIECTB IPU HarpeBaHuu"
43 OK Wnentuduxa mus HccnenoBath 1
01 . [IpakTHKO-OpHUEHTHPOBAHHBIC
OK OpTaHUYECK UX KaueCTBEHHbIC 3A/AHMA 10 COCTABICHHIO
02 BCIICCTB, X peaxin XUMUYECKHUX PEaKIUN C y4acTUeM
OKO SHAHCHUC 1 OpraHHICCKHX OpPraHMYECKUX BEIECTB, B T.4.
4 NMPUMEHEHHE B COeIMHEHU N HCTIONMB3YEMBIX TS HX
K2 OBITOBO U OT/IENIbHBIX KJIACCOB WeHTHOUKAIH B
4 TIpOM3BOACTE OBITY U IPOMBILLIEHHOCTH.
CHHOM 2.J1aGopaTopHas pabora:
JEATENBHOCT U "neHTudukaus opraHnIecKux
YelloBeKa COEIMHEHUH OTAEIBHBIX KIaccoB"
3. Pasnex S. Xapakrepu3oBaThb
Kunernuec kue e —
H TEpMOAHHA Pa3JIMYHBIX
MHYeCKHe baKTopos Ha
3aKOHOMEpPH




OCTH NPOTEKAHH

paBHOBECHE H

i CKOPOCTH
XHMHYECKH X XUMHYECKHX
peakumit peakuuii
51 CropocTs Xapakrepus3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
NHMIYCCKH X BIIMSTHHE KOHIICHTPAIIMH TEOPETHYECKHUE 3aJIaHUs Ha aHAJIN3
— pearupymoImx BemecTB (hakTOpOB, BIHSIONINX HA §
OK X HMIUECKO & U TeMIepaTyphl Ha HU3MEHEHUE CKOPOCTH XUMUYECKON
01 paBHOBECH® CKOPOCTH XI/IM%‘-IGCKI/IX peakuuu. [IpakTuko-
OK peaKImii OPUECHTHPOBAHHBIEC 33JIaHUS HA
0 XapakTepuszoBaTh npuMeHeHue npuHiuna Jle-
BIIMSHUE U3MEHEHHUS IIaTenne a1 HAXOXKIEHUS
TK2. KOHIICHTpALlUU HaIpaBJICHUs] CMEILECHUS
4 BEIIIECTB, PEAKIINH pPaBHOBECHsI XUMHUYECKOU PEAKIINK U
cpenbl U aHaym3 (pakToOpoOB, BIUSIONINX HA
TEMIIEpaTypbl Ha CMeEIIeHNE XUMHYECKOIO
CMEIICHHE paBHOBECHs
XAMHYECKOr0 2.JIaboparopHas paboTa
PABHOBECHS «CKOpOCTh XUMHYECKUX
peaknuii. CmenieHue
XUMHUYECKOTO PABHOBECHS)
6 Pa3pea 6. HccaenoBath
PacTBOpbI HCTHHHbIE
pacTBOPHI C
3aIaHHBIMH
XapaKTePUCTUKAMH
OK Ilonsarus o Pasnuiath MCTHHHbIC 1. 3aga4un Ha MPUTOTOBJICHUE
01 TBODAX pacuBOpBI
pacTBopa pacTBOpPOB.
OK [IpakTHKO-OpUEHTUPOBAHHBIC
02 pacyeTHbIC 3a/1aHUS Ha
IIK JTUCTIEPCHBIC CHCTEMBI,
2.4 UCIIOJIb3yEMbIE B OBITOBOW U
MIPOM3BOICTBEHHOH JCATEIHPHOCTH
YyeJIoBeKa
OK | Hccnenosa Hue Hccnenosars, dusixo- JlabopatopHas pa6oTa
N XAMUYECKHE CBOMCTBA
01 CBOMCTB "[IpuroroBnenue pacTBOpoB"
OK ACTBODOR WCTUHHBIX PACTBOPOB
pacTBOpoO
04
[IK
2.4
11 IIpodeccnoHATbHO-OPHMEHTHPOBAHHOE COAEP:KaHMe (CoepPKAHUE TPUKJIATHOTO MOTYJISA)
7 Paznen 6. OleHHBATD 3amuTa Keiica (¢ yueTom
Xumusi B ObITY MOCJIeACTBUS OBLITOBOI Oyymeit
U NIPOU3BOJCT H npogdeccuoHaIbLHOM
BEHHOM NPOM3BOACTBEHHO AeSITeIbHOCTH)
AESITETBHOC NeATeTbHOCTH
TH YCI0BCKA YeJ10BeKa ¢ MO3HIHIA
IKO0JOTHYEeCKOMH
0e30macHOCTH

OK 01

XUMHud B

OLeHnBaThL

Keiic (¢ yuerom Oymyrieit




OK 02
OK 04
OK 07
I1K2.4

OBITY U
MPOU3BOACTB
CHHOU
JeATeNLHOCT U
4eJI0BeKa

IOCJIEACTBUS OBLITOBOM
Y NIPOU3BOACTBEHHOM
JIeSITENLHOCTH
YeJIOBEKA C ITO3UITUHN
9KOJIOTHUECKOM
0€e301macHOCTH

npoeCCUOHATILHOMN J1eATEIEHOCTH )
Bo3moxHBIE TEMBI KEHCOB:

1. [Torenenenue KIMMaTa v
BBICBOOO)K/IEHUE Ta30BbIX TMIPATOB
CO JIHa OKEaHa
2. bynymue marepuansl s
aBUa-,MalluHO-, U
MPUOOPOCTPOCHUS
3. HoBble MaTepuanb s
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE

PACTUTEIBHBIX MPENapaToB




MUWHHUCTEPCTBO HAYKH Y BBICIHIETO OEPA3OBAHMSA
POCCHUVICKOW ®EJEPALIMA

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA N'OCYJAPCTBEHHASA AKAJAEMMUS»

CPEJJHEITPO®ECCHOHAJIbHBIN KOJLIEK

DoH/1 OLIEHOYHBIX CPEACTB
JUTSl IPOBEJICHUS TEKYILEr0 KOHTPOJISI U MPOMEKYTOYHOM aTTeCTalluu
1o 001meo0pa3oBaTe/ILHON Y4eOHON TUCUUIIJIMHE
Xumus
A cnenuaabHocTH: 54.02.01 Au3aiin (1Mo oTpac/isim)
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I. OBIIME IMOJIOXKEHUA

®onp ouenounsix cpenacts (POC) mpenHasHayeH AJIsi KOHTPOJS M OLIGHKU 00pa30BaTeIbHBIX JOCTHXKEHHM
00y4Jaromuxcsi, OCBOMBIIUX MPOTpaMMy 00111e00pa30BaTeIbHON YICOHOU TUCITUTITUHBI « XUMHUS).

@OC BKIIOYAET KOHTPOJIBHBIE MAaTepuajbl JUIsl IPOBENCHHUS TEKYIIEro KOHTPOJI M IIPOMEXYTOUHOU
arrectauuu B opme aupdepeHIHPOBAHHOIO 3a4eTAa.

®OC pazpaboran B coorBercTBUU C DemepanbHbIM TOCYIAPCTBEHHBIM 00pa30BATEIbHBIM CTAHAAPTOM
cpemHero o6mero oOpa3oBaHHS M paboueld mporpamMmon 001eo0pa3oBaTeIbHON y4eOHON JMUCIUIUIMHON
«XUMHU.

II. PE3VJBTATBI OCBOEHUS OBIIEOBPA3OBATEJBHON YYEBHOM JUCHUILJIMHBI,

MOJJIEXKAIIIEA TPOBEPKE
KOZI | HJIaHI/IpyeMble pPe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI
HAaMMEeHOBaHUe
(popmupyempbix O6mue JAncuunianHapHbie
KOMIIETEeHI[M I

OK 01. Beibupats
CIIOCOOBI
perieHus 3aaa4d
npodeccuoHambH
OU JIeATENbHOCTH
HpI/IMeHI/ITeJIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOIro BOCIMTAHUSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE
IIEHHOCTH MacTePCTBa, TPYAOTIO0HE;
- TOTOBHOCTh K aKTUBHOM
JIEATEIIbHOCTH TEXHOJIOTUYECKON 1
COLIMAJIbHOW HAIIPABJIEHHOCTH,
CIOCOOHOCTH UHUITUUPOBAT,
IJIAaHUPOBATH U CAMOCTOSITEBHO
BBITIOJTHATH TAKYIO JESTEIbHOCTD;

- HHTEPEC K pa3InyHbIM chepam
podeCCUOHAIBHON JeATEILHOCTH,
OBiaeHue YHHBEPCAJbHBIMHA
Y4eOHbIMHU MO3HABATEIbHBIMU
NeliCTBUSIMU

a) 0a3oBble JJOrHYecKue AeiCTBHS:
- CaMOCTOSTENBHO (POPMYIIUPOBATH U
aKTyaJU3upOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBII
MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KIacCU(PUKAIUN U
00001IeHHS;

- ONPENENATh LU ACSITEIbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH UX
JIOCTHKEHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paCCMaTPUBAEMBIX
SIBJICHUSX;

- BHOCUTh KOPPEKTUBHI B
JIeITeIIbHOCTD, OIIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OIICHUBATh PUCKHU MOCIEICTBUI
JIESATENbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHHE
P PEIICHUHN KU3HEHHBIX TIPOOIeM
0) 0a3oBbI€ HCCIEA0BATEILCKHE
NeHCTBUSA:

- BIIaJICTh CUCTEMOM XMMHYECKUX 3HAHUM,
KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAIOIIHE
MOHATHSA (XUMMHUYECKUN AIIEMEHT, aTOM,
ANEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJICKTPOHHBIE OpOUTATIN AaTOMOB, HOH,
MOJIEKYJIa, BaJIECHTHOCTD,
3JIEKTPOOTPHUIIATEIHHOCTbD, CTETICHD
OKHCIICHHUS, XUMHUYECKasl CBSA3b, MOJIb,
MOJISIpPHAsI Macca, MOJISIPHBIM 00beM,
YTIEPOAHBIN CKeNeT, QyHKIIMOHATbHAs
TpyIIa, paauKal, U30MepHsi, U30MEPHI,
TOMOJIOTHYECKUHN PSIT, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPO- U
a30TCO/IepKAIINE COCTUHEHNUS,
OMOJIOTHYECKH aKTUBHBIC BEIICCTBA
(yrieBompl, )KUPBI, OEITKH), MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS,
KPUCTAJUTMYECKasl PEIIeTKa, THITHI
XUMHYECKHUX PeaKIuii (OKUCIUTETHHO-
BOCCTaHOBUTEIbHEIC, DK30-1
SHAOTEPMUYECKUE, PEAKIIUA HOHHOTO
oOMeHa), pacTBOP, JIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, DIIEKTPOITUTHIECKAS
JIACCOIMAITIS, OKHCITUTEh, BOCCTAHOBUTEIID,
CKOPOCTh XUMHUYECKOW PEAKITUN, XUMUIECKOE
PaBHOBECHE), TCOPUH U 3aKOHBI (TEOPHSI
XUMHYECKOTO CTPOSHUS OPTaHUIECKUX
BemecTB A.M. bytieposa, Teopust
ANEKTPOIUTUICCKON JTUCCOLIUAIINH,
nepuoauueckuii 3akon /.M. Menneneena,
3aKOH COXPaHEHHS MAaCChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH SI3BIK XUMHHU,
(hakTONOTHYECKUE CBEJCHMSI O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€3011aCHOM
HCIIOJIb30BAHMH BAKHEHUIIINX
HEOPraHUYECKUX U OPTaHWYECKUX BEIIECTB B




- BIAJICTh HaBBIKAMU yUeOHO-
HCCJIEI0BATENBCKON U MPOEKTHOMN
JIeSITeIIbHOCTH, HAaBBIKAMU
paspenieHust mpooiem;

- BBISIBJISITH IPUUMHHO-CIIE/ICTBEHHbBIE
CBSI3U W aKTyaJIM3UPOBATh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUs,
HaXOJIUTh apPTYMEHTHI JJIs
JIOKa3aTelIbCTBa CBOMX YTBEPKICHU,
3a/1aBaTh MapaMeTPbl U KPUTEPUU
pelieHus;

- aHAJIM3UPOBATH MOTYUYEHHBIE B XOJIE
pelIeHus 3a]a4u pe3yJIbTaThl,
KPUTUYECKH OIEHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh
W3MECHEHHUE B HOBBIX yCIIOBUSIX;

- YMETb MEPEHOCUTH 3HAHUS B
MMO3HABATEIIbHYIO U MPAKTHUECKYIO
00J1aCTH KU3HEIEATCILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh
OpUTMHAJIbHBIE MOJX0/IbI U PEUICHUS;
- CITOCOOHOCTH UX HCIOJIb30BAHUS B
MMO03HABATEIILHOM U COIMAIbHOM
MIPaKTHUKE

OBITY M TPAKTUYECKOHN IEATEIILHOCTH
YeJI0BeKa;

- YMETb BBIABIIATH XapaKTEPHbIE IPU3HAKHU U
B3aMMOCBS3b U3yUEHHBIX TOHATHUH,
MIPUMEHSTh COOTBETCTBYIOLINE TOHATHS PU
OINHMCAaHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX M OPraHN4YECKUX BEUIECTB U
WX TPEBpAIllEHUH; BBISIBIATH B3aMOCBA3b
XMMHYECKUX 3HAHUH C MOHATHAMH U
MIpeICTaBICHUSIMH JIPYTHX
€CTECTBEHHOHAYUHBIX IIPEIMETOB;

- YMETh UCTI0JIb30BaTh HAUMEHOBAHHUS
XMMHUUYECKUX COCUHEHUHM MEXAYHApPOIHOIO
COI03a TEOPETUYECKON U NMPUKIIATHON XUMHUH
U TPUBHAJIbHBIE HA3BAHMSI BAKHENIIINX
BEIECTB (3TUJICH, alleTHIICH, TJIUIICPHH,
(beHo, popmManbaerua, yKCycHast KUCIOTa,
[JIMLVH, YTapHBIN T'a3, YIIEKUCIIBINA ras,
aMMHUaK, ralieHasi U3BECTh, HeraleHas
W3BECTb, MUTHEBAS COJA U JIPYTHX),
COCTaBJIATH (POPMYJIBI HEOPTAHUYECKHUX U
OpPraHMYECKUX BEIIECTB, yPaBHEHUS
XMUMHUYECKHUX peakiuil, 00BSICHATh UX CMBICII;
MOATBEPK/IaTh XapaKTEePHbIE XUMUYECKUE
CBOICTBA BELLIECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMHU U 3aMUCSMU YpaBHEHUI
XUMHUYECKHUX PEaKIINi;

- YMETh YCTaHaBJIMBATh IPUHAJICKHOCTh
N3Y4YEHHBIX HEOPraHMYECKUX U OPraHUYeCKUX
BEIIECTB K ONpeAeNIEeHHBIM KJIaccaM U
rpynmnam CoeAMHEHNH, XapaKTepU30BaTh UX
COCTaB M BaYKHEHIINE CBOMCTBA; ONPEAEIATh
BUJIbI XMMHUECKUX CBsI3€H (KOBaJICHTHA,
WMOHHAsI, METaJJTN4ecKasi, BOJOPOIHAS ), TUIIBI
KPUCTAJNINYECKUX PELIETOK BEILIECTB;
KJ1acCu(UIUPOBATh XMMUYECKUE PEAKIIHH;

- chopMupOBaTh MPEICTABICHUS: O
XUMHUYECKON COCTaBIIAIONIEN
€CTECTBEHHOHAYYHOW KapTUHBI MUpPa, POJIU
XUMHH B IO3HAHUU SIBJICHUN TPUPOJIBI, B
(OpMHUPOBAHUYN MBIIIJICHUS U KYJIbTYPbI
JMYHOCTH, €€ QYHKIIMOHATbHON
IPaMOTHOCTH, HEOOXOIUMOM ISl peIIeHUs
MPaKTUYECKUX 3a]a4 U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3/I0pOBBIO U IPUPOJIHOM cpejie;

- YMETh MPOBOJUTH PACYETHI IO XUMUUECKUM
(dhopMysiaM U ypaBHEHUSIM XUMUYECKUX
peaKxIuii ¢ UCTIONIb30BaHUEM (PU3NIECKUX
BEJIMYMH, XapaKTEepPHU3YIOIIHX BEIIEeCTBA C
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBUS) Ta30B, KOJIUYECTBA
BELIECTBA; UCII0JIb30BATH CUCTEMHBIE




XUMHWYCCKUC 3HAHUA IJI IPUHATUA peH_IeHI/Iﬁ
B KOHKPCTHBIX JXKU3HCHHBIX CUTyalluAX,
CBsA3aHHLIX C BCHICCTBAMU U IIPUMCHCHUCM

OK 02.
Ucnonp3oBathb
COBpEMEHHBIE
CpeICTBa MOUCKA,
aHaim3a u
HUHTEPIIPETAIIH
uHopmanuu u
MH(POPMALIMOHHBI
€ TEXHOJIOTUH JJIst
BBITIOJTHEHUS
3a1aqy
npodeccuoHaIbH
OU JIeATENbHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'0
MO3HAHUSL:

- chopMHpPOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U
00I11eCTBEHHOM MPaKTHKH,
OCHOBaHHOTO Ha JHaJIoTe KyJIbTYD,
CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MecCTa B MOJHUKYJITYPHOM MHUDE;

- COBEPIIEHCTBOBAHUE A3bIKOBOM U
YUTATEJIbCKOM KYJIbTYphI KaK CpeJCTBa
B3aMMOJICHCTBHS MK JTIOABMH U
MO3HAHUS MHPA;

- OCO3HAaHHE LICHHOCTU HAy4YHOU
NeSITEIbHOCTH, TOTOBHOCTD
OCYILECTBIISATh MPOCKTHYIO U
HCCJIEIOBATENbCKYIO ACSITETbHOCTD
WHAWBUIYAIBHO U B TPYIIIIE;
OsgiaieHHe YHHBePCAJbHBIMU
Y4eOHBIMH M03HABATEIbHBIMH
AeHCTBUAMM:

B) padoTta ¢ ungopmManmeii:

- BJIaJIeTh HaBBIKAMU MOJTyUEHUs
uHGOPMAITUU U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEILHO
OCYILECTBIIATH TIOUCK, aHAJIN3,
CUCTEMAaTU3alMI0 U UHTEPIPETAIIIO
uH(POPMAIIUHU PA3IIUIHBIX BUIOB U
(dbopM mpeacTaBIeHUs;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX
dbopMaTax ¢ yueToM Ha3HAYCHUS
uHGOPMAIIUH U 1IETIEBOH ayAUTOPUH,
BBIOMpAsi ONITUMAJIbHYIO (popmMy
MPEJICTABICHUS U BU3YyaJIN3alluy;

- OLICHUBATh IOCTOBEPHOCTH,
JETUTUMHOCTH UH(POpMALIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAJIbHO-
TUYECKHM HOpMaM;

- ACTIOJIb30BaTh CPEJICTBA
MH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B
pEIIeHNN KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C
cobioieHreM TpedoBaHUI
SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYypcocOepeKeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOPM
nH()OpPMAITMOHHOM 0€30MMaCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHUS U

- yMeTb IUIAHUPOBAaTb W  BBINOJHATH
XUMHUYECKUH 3KCHEPUMEHT (IpEeBpallCHUS
OPraHMYECKHUX BEIIECTB IPU HArpeBaHUM,
MIOJIyYEHUE dTUJICHA U U3YYEHHUE €TI0 CBOUCTB,
KAYeCTBEHHBIC pEaKUUW Ha  albJIErUbl,
KpaxMajl, YKCYCHYI KHUCIIOTY; I€HaTypaLus
0€IKOB IPU HArpeBaHUM, LIBETHbIE pPEaKIHH

6CJIKOB; MMPOBOAUTD pCaknuun HOHHOT'O
oOMeHa,  OIpeneNaTb  CpeAay  BOJTHBIX
pacTBOpPOB, KA4eCTBEHHBIE pEaKIUU Ha
cynbdarT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHuOH AMMOHMUA, peuiaTb
OKCHEpUMEHTAJbHBIE 33Ja4ydl 10 TeMaM

"Meramibl" u "Hemetamibl") B COOTBETCTBUHI
C TMpaBUJaMH TEXHUKU O€30MacHOCTH MpH
oOpallleHuu ¢ BEIIeCTBAMU H JIA0OPATOPHBIM
000pyZ0BaHUEM; TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO SKCIIEPUMEHTa B (hOpMe 3amucCH
YpPaBHEHUH COOTBETCTBYIOIIMX pPEAKIU U
(dbopMynupoBaTh BBIBOABI HAa OCHOBE JTHX
Pe3yNIbTaTOB;

- YMETb AHAJIU3UPOBATH XUMHUYCCKYIO
HHQOpMALMIO, TOJIy4aeMyl0 U3  Pa3HbIX
HCTOYHUKOB (cpencts MaccoBOU

nHpopmanuu, cetb UHTEpHET U 1pyTHe);

- BJIaACTb OCHOBHBLIMU MCTOJAaMH HAYYHOTO
MO3HAHUSI BEIIECTB W XUMHUYECKUX SIBICHUH
(mabnroneHne, W3MEPEHUE, OKCIICPUMEHT,
MOJICTUPOBAHNUE);

- YMCTb MMPOBOAUTH PACYCTHI 110 XUMHWYCCKUM
dbopMyIaM W YpaBHEHUSM XHMHYECKUX
peakuuMii ¢ HUCHONB30BaHWEM (DHU3HUECKUX
BEJIMYMH, XapaKTePU3YIOIINX BEIIECTBA C
KOJIMUYECTBEHHOW CTOPOHBI: MaccChl, 00BeMa
(HOpMasnpHBIE YCJIOBHS) Ta30B, KOJWYECTBA
BEIIIECTBA, UCTIONTb30BATh CHUCTEMHbBIC
XUMHAYECKHE 3HAHUS ISl IPUHATHUS PEIICHUIH
B KOHKPCTHBIX KU3HCHHBIX CUTyaluix,
CBSI3aHHBIX C BEIIECTBAMH U MX MPUMECHEHUEM




3alUThI HH(OPMAIINH,
nH(GOpPMaIMOHHOM 0€30MacHOCTH
JMYHOCTH;

OK 04.
S¢dexTuBHO
B3aUMOJICHICTBOBA
Tb ¥ paboTaTh B
KOJUIEKTHBE U

- TOTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOATCIBbHOCTHU U
CaMOOTIPEe/ICIICHUIO;

-OBJIaICHUEC HAaBbIKAMHA y‘IC6HO-
HCCIIEIOBATENILCKOM, TPOEKTHOM 1

- YMETb IUIAHMPOBAaTb M  BBINOJIHATH
XUMHUYECKUH 3KCHEPUMEHT (IpEeBpallCHUS
OpraHMYEeCKUX BELIECTB IIPM HArpeBaHHH,
MIOJIyYEHUE dTUJICHA U U3YYEHHUE €TI0 CBOUCTB,
KaueCTBCHHBIE PEAKUMHU HAa  aJbJACTU[BI,

KOMaH/1e COIIMAIbHOM JIeATEIbHOCTH; KpaxMaJj, YKCYCHYIO KHUCIOTY; J€HaTypalus
OsgiaieHHe YHHBepPCAJbHBIMU 0eNKOB NpU HarpeBaHUM, I[BETHbIE pPEaKIUU
KOMMYHUKATUBHBIMU JielicTBUAME: | OCTTKOB; TPOBOAUTH  pPEAKIMH  HOHHOTO
0) coBMecCTHAasI 1esITeJIbHOCTD: obOMeHa, OTIPENICTISATh cpeny BOJHBIX
- IOHUMATh U UCTIOTB30BATh pacTBOpPOB, KA4eCTBEHHBIE pEaKIUU Ha
MIpEeUMyIIecTBa KOMaHAHON U cynbdar-, kKapOoHAT- U XJOPUA-aHUOHBI, Ha
WHANBUIYATBHON pabOTHI; KaTHOH aMMOHUS; pemiarb
- IPUHUMATD LIEJI COBMECTHOM JKCIIEpUMEHTaJbHble 3a7aud 10 TeMaM
JIEATENIbHOCTH, OPTaHU30BbIBATH U "Meramibl" u "Hemetamibl") B COOTBETCTBUHI
KOOPJAMHHUPOBATH IEHCTBUS TIO € C TMpaBUJaMH TEXHUKU O€30MacHOCTH MpH
JOCTHXKEHHIO: COCTABJISITh TUIaH oOpallleHuu ¢ BEIIeCTBAMU H JIA0OPATOPHBIM
JEeNCTBU, pacpeaensTh POIH ¢ 000pyZ0BaHUEM; TPEACTABIATh PE3YJIbTATHI
y4eTOM MHEHUN yY4aCTHUKOB XUMHYECKOTO SKCIIEPUMEHTa B (hOpMe 3amucCH
00CyX)aaTh pe3yJbTaThl COBMECTHOM YpPaBHEHUH COOTBETCTBYIOIIMX pPEAKIU U
paboThI; (opMyIHpOBaTh BBIBOABI HAa OCHOBE 3THX
- KOOPJMHUPOBATH U BBITIOJIHATH pe3yNbTaToB
paboTy B yCIOBHSX pEaJIbHOTO,

BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISITH TO3UTUBHOE
CTpaTernyecKoe MoBEJCHUE B
Pa3IMYHBIX CUTYalUsAX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITH
MHUIMATUBHBIM

Osgi1ajieHHe YHHUBEPCAJBLHBIMU
pPeryJiiTUBHbIMHM el CTBUSIMU:

') NPpUHATHE ce0s M APYTUX JI0Jei:
- IPUHUMATh MOTHUBBI U apPTYMEHTBI
JIpYTUX JIIOJEH IIpU aHAIU3e
pe3yNIbTAaTOB JIEATEIbHOCTH;

- PU3HaBaTh CBOE MPABO U MPABO
JIPYTUX JIIOJICH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh
MUP C TO3UIMH IPYTOro YeJIOBEKa;

OK 07. B 06.1acTH 3K0710rHY€CKOTO - chopMupOBaTH MPEACTABICHUS: O

CopericTBOBaThH BOCIIUTAHUSA: XUMHUYECKOUN COCTABIIAIOIEN

COXPaHEHUIO - ¢hopMHPOBAHHOCTH IKOJIOTUYECKOM | €CTECTBEHHOHAYYHOU KapTHHBI MHPA, POJIU

OKpYy>Karomieu KYJbTYpPbl, IOHUMAHUE BIUSAHUS XUMHH B IO3HAHUU SIBJICHUN TPUPOJIBI, B

Cpenpl, COIMAIbHO-3KOHOMUYECKUX (hOpMUPOBAHUH MBIIICHHUS U KYJIBTYPBI

pecypcocOepexeH | MPOoLeccOoB Ha COCTOSIHUE PUPOTHON | JIMYHOCTH, €€ (PYHKIIMOHAIBHON

U0, IPUMEHSATD Y COLIMAJIbHOU Cpe/ibl, 0CO3HAHUE rPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs

3HaHUA 00 ri100aJbHOrO XapakTepa MPAaKTHYECKUX 3a7a4 U SKOJIOTUYECKU

W3MEHEHUU IKOJIOTHYECKUX MPOOIIEM; 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY

KIIuMara, - IJTAHUPOBAHHUE U OCYLIECTBIICHUE 3JI0pOBBIO U IPUPOJIHOM cpejie;

MPUHIMIIBL

JICICTBUH B OKpY KaIOIIEH cpejie Ha

- YMCTb COGJIIOI[&TB IIpaBuJjida 5KOJIOTHUICCKHU




OepexKIMBOTO

OCHOBE 3HaHHUS LENEH YCTOMYMBOIO

11€J1ec000pa3HOro NOBECHUS B OBITY U

ATOMHO-MOJICKYJISIPHOT'O CTPOCHUS.

OT COBPEMEHHOU (popMyIHpOBKU?

HUX CBOICTB.

@

W3UYECKUI CMBICT TIEproa.
10. IlokaxuTe B IEPUOANYECKON CUCTEME IPYMIbI XUMUYECKUX JIEMEHTOB U OOBSICHUTE
(bu3nYecKuil CMBICH JIEJIEHHS 3JIEMEHTOB Ha TPYIIIbI U MOATPYIIIbL.
11. Yem xapakrepusyrorcs s-, p-, d- u f-anemeHTHI1?
12. Chopmynupyiite onpeesieHne NOHATUS «aToM.
13. M3 xakux 4acTul COCTOUT aTOM?
14. Chopmynupyiite onpeeseHne NOHATUS «OPOUTAIIbY.

IIPOU3BO/ICTBA, Pa3BUTHS YEIIOBEUECTBA; TPYJIOBOH JESATEIBHOCTU B LESAX COXPAHEHUS
3P PEeKTUBHO AKTUBHOE HENPUATHE [ECUCTBUM, CBOETO 3/10POBbS U OKPYKAIOLLIEH TPUPOIHOMN
JIEHiCTBOBATH B MIPUHOCSIINX BpPEJ OKpYyKarolen Cpelbl; YYUTHIBATh OIACHOCTh BO3JAEHCTBHUS
YpE3BBIYANHBIX cpene; Ha YKUBBIE OPraHU3MBbI OIPEIEICHHBIX
CUTYaLMAX - YMEHHE MTPOTHO3UPOBATH BEILIECTB, IOHUMAasl CMBICH OKa3aTeNs
HeOJIaronpHusITHBIE YKOJIOTHYECKUE MIpEACIIBHON JOIYCTUMOM KOHLIEHTpaluu
MTOCJIEJICTBHSI PEITPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;
- pacIIMpeHME OIbITa AESTEIBHOCTH
HKOJIOTUYECKOH HAIIPABICHHOCTH;
- OBJIaJICHUE HaBBIKAMH y4eOHO-
UCCJIE0BATENIBCKOM, IPOEKTHON 1
COIUATLHOM JeSITEIIFHOCTH,
1K 2.4. - BIaICHNUC HAaBBIKAMH JOBCACHIA -YMETh IIPOBOJUTE PACUETHI 10 XUMUYECKUM
]__IOBO,I[I/ITI; OIIBITHBIX 06pa3u0B MIPOMBIIIIVIICHHOU (I)OpMy.]'IaM M YPaBHEHMSIM XUMHYECKUX
OIIBITHBIC MPpOAYKHOHH OO0 COOTBETCTBUA o
06pasIpl TeXHUYECKO IOKYMEHTAIIHH PeaKIuii ¢ UCTIOIb30BaHHEM (PU3NIECKUX
[IPOMBIIUICHHOMN - yMEHHUE BBIOUPATh U IPUMEHSTh BCIIMYMH, XapaKTCPU3YIOMUX BCIICCTBA C
NPOAYKIHMN 10 MaTepHuajbl ¢ y1eTOM HX KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
COOTBETCTBIA (bovaoo6pa3yfomnx 1 QYHKIIHOHATBHBIX (HOpMATTBHBIE YCITOBHS) TA30B, KONHIECTBA
TCXHHUYCCKOU CBOUCTB
JIOKYMEHTALHIH; - 3HAHHE COBPEMEHHOTO BEILECTBA; UCIIOIb30BAaTh CUCTEMHBIE
IIPOU3BOJICTBEHHOTO 000py10BaHUs, XUMHUYCCKUC 3HAHWS JUIA IIPUHATHA
IIPUMEHSAEMOT'0 I U3TOTOBJICHUS peleHii B
3NENNi B AU3AHHUHAYCTPUH KOHKPETHBIX KH3HEHHBIX CHTYaIHSIX,
CBSI3aHHBIX C BEIIECTBAMM U UX
IIPUMEHEHHUEM,;
- YMETb IIJIJAHUPOBATh U BBIIOJIHATh
XUMUYECKUN DKCIICPUMEHT;
-pelaTh SKCIEPUMEHTAIIBHBIE 3a1a41
- yMeTh paboTaTh ¢ XUMUIECKOH MOCY 101 U
pudOpamMu
1. Bompoce! A1 NPOBEPKH TEOPeTHYECKUX 3HAHMIA:
1. Tlepeunciute OCHOBHBIE OHITUS XUMUH.
2. Kak omnnuuth pu3ndeckoe siBlieHUe 0T XMMUYECKOro?
3. Hasoure tunsl xummuueckux ¢popmyi. Ilpusenure npumepsl.
4. CdopmynupyiTe OCHOBHbIE KOJMUECTBEHHbIE 3aKOHBI XMMUU M OOBSICHUTE

HX C TOUKHU 3PCHUA

B uem otnruune GpopMyIupoOBKH MepUoInYecKoro 3aKoHa, fannon [I. M. MenaeneeBbiMm,

Kakue cBolicTBa XHMHUUYECKHX DJIEMEHTOB U3MCHSIOTCS HepI/IOI{I/I‘{eCKI/I?
IToxaxxute Ha mpumMepe CBOMCTB IIEIIOYHBIX METAJIJIOB 1 TaJIOTCHOB 3aKOHOMECPHOC U3MCHCHUEC

[IpoBenuTe 0630p cTpykTyphl Ilepuonnyeckoil cucTeMbl XUMHUUECKHUX 3JIEMEHTOB.
[TokaxxuTe B NEPUOINUECKON cUCTEME NEPUO/Ibl XMMUYECKHUX 3JIEMEHTOB U O0BSICHUTE
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16.
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20.
21.
22.
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28.
29.
30.
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32.
33.
34.
35.
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CKOJIbKO MPOCTPAHCTBEHHBIX OPUEHTALUN BO3MOKHO JUIS S- U P-2JIEKTPOHOB?

Kakumu mapameTpaMu xapakTepu3yeTcs COCTOSHUE 3JIEKTPOHA B aToMe?

Kak onpenenants MakCUMalIbHOE YUCIIO 3JEKTPOHOB HAa Ka)KJIOM YPOBHE aToMa?
Chopmynupyiite onpeesieHne NOHATUS «XUMUYECKas CBS3bY.

Oxapakrepu3yiTe KOBaJCHTHYIO CBsA3b. Kakue Buabl KOBAJIEHTHOM CBSI3U BaM U3BECTHBI?
[IpuBenuTe npUMEpSL.

Cdhopmynupyiite onpeaesieHue MOHATUS «JIEKTPOOTPULIATEIBHOCTD.

Oxapakrepusyiirte n- u 6-cBsi3u. [IpuBenuTe npumepsl.

OOBsicHUTE MeXaHU3M 00pa30BaHUs JOHOPHO-AKIIETITOPHOM CBSI3H.

Kakue coennnenus Ha3pIBaloTCs KOMIUIEKCHbIMU? [IpuBeuTe npumepsl.

VYkaxure 00J1aCTH TPUMEHEHHS KOMIUIEKCHBIX COeIMHEHUI Ha KeJIe3HOI0OPOKHOM TPaHCIIOpTE.
KaxoBa xapaxkTepucTika MOHHOM cBsI3u?

Kakue coenuHenns oTHOCATCS K MOHHBIM? [IpuBenuTe npumepsl.

Kak Oyzer u3aMeHsaTcs CHoCOOHOCTh 3JIEMEHTOB K 00pa30BaHUI0 METAIIINYECKON CBA3H?
Oxapakrepu3yiTe 0COOEHHOCTH BOJIOPOTHOMN CBSI3H, €€ BIMUSHUE HAa CBOWCTBA BEILIECTB.
HazoBurte arperatusie coctosinus Bemiects. [IpuBeanure npumepsi.

YeM oTmnyaroTcs aMopgHbIe BEIECTBAa OT KPUCTAIIIOB?

. Ha KOHKpeTHBIX puMepax NOKaKUTE 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIA KPUCTAJUIMYECKUX
peleToK. YKakuTe 00JacTh UX MCIOJIb30BaHMs B TPO(ECCUOHATBHON €A TEIbHOCTH.
Cdopmynupyiite onpeesieHue NOHIATUH «PACTBOPY, «PACTBOPUTEIIBY.

[lepeuncnure N3BECTHBIE BaM BUJIbI PACTBOPOB.

UYro nokasplBaeT pacTBOPUMOCTH BellecTBa?

Cdhopmynupyiite onpenesneHue MOHATUS «TEMI0BOM 3 (eKT pacTBOpEeHUD.
Chopmynupyiite onpeaeseHrne NOHATUS «KOHIIEHTPALHs pacTBOPay.

[lepeuncanre 0CHOBHBIE CIIOCOOBI BHIPAXKEHUSI KOHLIEHTPAILIUH PACTBOPOB.

Kakmue BeriecTBa Ha3bIBalOTCS 3JIEKTPOIUTAMU U HeanlekTpoauTamu? [IpuBeaure npumepsl.

Kpurepun oueHKH 0TBETOB

Oyenka Kpumepuu

5

«OTIL» OTBeT NoNHBIN U NPaBUIbHBIA HA OCHOBAaHUM U3YUYEHHBIX TEOPUI; MaTEpUa
U3JI0KEH B ONPEACICHHON JOTHYECKON NIOCIEN0BATENBHOCTH, IUTEPATYPHBIM
SI3BIKOM: OTBET CAMOCTOSITENIbHBIN.

4

«XOp.» OTBeT NOJIHBIN U IPAaBUJIbHBIN HA OCHOBAHUY M3YUYEHHBIX TEOPUI; MaTepual
H3JI0KEH B ONPEIEICHHON JIOTHYECKON ITOCIIEI0BATEIBbHOCTH, IIPA 3TOM JIOITYIIICHBI
JIBE-TPU HECYIIECTBEHHbIE OIINOKH, NCIIPABIIEHHbIE IO TPEOOBAHUIO
IIPEno1aBaTells.

3

«YJIOBIL» OTBeT MONHBIN, HO MPU ATOM JIONYIIIEHA CYIIICCTBEHHAS OIIMOKA, VJIH HETIOJTHBIMH,
HECBSI3HBIN.

2

«HEeyH» [Ipu oTBeTe 0OHAPYKEHO HETIOHUMAHKE CTYA€HTOM OCHOBHOT'O COJIEPKaHUs
y4eOHOro MaTepuaia Wid JOMyIIEHbI CYIIECTBEHHBIE OIMOKH, KOTOPHIE CTYICHT HE
CMOT MCITPABUTh IIPU HABOJALIMX BONPOCAX ITPEIIOAABATEIS.

2 IlpakTHyecKue 3aaHMsl 0 IUCHUIJINHE

1.

AN

Omnpenenure BaJCHTHOCTh U CTENIEHh OKHCIIEHHUS aTOMOB B BemiecTBax ¢ popmymnamu: N, NF;, NHs, H,O,,
F>, SO,, SO3, N,Os.

Omnpenenure KOIMYECTBA BEIIECTBA: a) a30Ta Maccoii 14 1; 0) xkene3a maccoit 118 r; B) cepsl Maccoii 64 T.
Omnpenenure maccy: a) 0,5 mosib KOH; 6) 3 moas HNOs; B) 2 mons HoSO4; 1) 0,1 mone FeCls.
Omnpenenure MaccoBbI€ T0JIH AIEMEHTOB B (ocPOpHON KHUCTIOTE.

Paccuunraiite Maccy aToma KUCIOpPO/Ia, €CJIM OTHOCUTEIbHASI aTOMHAsI Macca ero paBHa 16.

JlaiiTe xapakTepucTuKy 1o nepuoanueckoit cucreme Jl. . Menzaeneesa sneMeHTam ¢ NOPSAKOBBIMU
Homepamu 12, 26, 47, 53, 80 u 83.

Kak u3MeHs0TCs CBOMCTBA AJIEMEHTOB B IIEpUO/Ie, TPy (ClieBa HAMPaBo)?



10.
1.

12.

13.
14.
15.
16.
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34.

Yepes pactBop NaOH maccoii 15 r nponyctuinu cepoBoopoa HoS maccoii 30 r, kakast cosib oOpasyercs
npu 3Tom? OmpeennTe ee Maccy U KOJIMYECTBO.

ITpu B3aumoneiicTBun 18 r TEXHUUYECKOTO CIUIaBa aIFOMUHMS C U30BITKOM PAacTBOpa FMAPOKCHIA HATPU,
Bbiiensiercs 21,4 nraza  (H.y.). Onpenenure MaccoBYIO OO AIFOMUHMS B UCXOJTHOM CILJIaBe.
Onpenenure 35eMeHT, npu nosiHoM cxuranuu 0,51 r kotroporo obpasyercs 1,28 r nuokcuna.
Onpenenure MacCOBYIO JIOJIIO CEPHI B CyJIb(aTe IByXBaJIEHTHOIO MeTaia, 7,2 I KOTOPOIro IPHU PeaKkiuy C
n30BITKOM XJIopuaa 6apust oopazosanu 13,98 r ocanka.

Jliig nosrydeHus ocajika cyibdara 6apusi ObUT B3SIT pacTBOP CEPHOM KUCIIOTHI C COJIEPKaHUEM OCHOBHOTO
BemiecTBa Mmaccoit 490 r. MaccoBast 107151 BbIXO/a COJIM OT TEOPETUUYECKH BO3MOKHOT0O cocTaBmiia 96%.
KaxkoBa macca nomyuenHoro cynbdara 6apus?

Ob6pazen ynobpenus conepxkut 80% KCI. KakoBa maccoBas nons kanus B nepecyere Ha K,O B aToM
obpa3sie?

JlJ1 yHUUYTOKEHUSI BPEIHBIX I'PHI3YHOB B MOJIEBBIX YCIOBUSAX UCIIOJIB3YIOT XJIOP, 3aIIOJIHSS. UM HOPBI
JKUBOTHBIX. XPAHAT U MEPEBO3SAT XJIOP B CTAILHBIX OAJUIOHAX O] JaBlieHreM okosio  6,06:10° ITa.
Paccuunraiite 06beM, KOTOPBIN 3alMET XJI0p Maccoi S0 KT TPy HOPMaJIbHBIX yCIIOBUSX.

Kakoii 06bem X10poBO10pOIa MOKET ObITH oy4eH u3 40 11 xjopa?

Oxcup Banaaus (V) noy4aroT cKUTaHHEM MOPOILIKa MeTaiia B Kuciopoje. PaccuuTaiite Mmaccy Banaus,
HEO0XO0IUMYIO JUIs IOJy4YeHUs okcua Mmaccoi 50 .

[Ipou3soiiaeT nu nmoiaHast HeUTpaau3alus MpyU CIMBAHUHM PACTBOPOB, coAepxaiux 20 r THIAPOKCUIA KaIUs U
22,5 T a30THOU KUCIOTHI?

[IpakTrueckas padota Nel

CocTtaBbTe 1eKTpOHHYIO opmyiy aroma TutaHa Ti, atoma kagmus Cd.

CocraBbTe JEKTPOHHBIC (POPMYIIBI DJIEMEHTOB € MOPSIAKOBBIMU HOMepaMu 23, 33. UeM oTiIM4aroTCcs ux
AIIEKTPOHHBIE POPMYJIIBI?

O6pa3zen rematuta coaepxut 82% Fe,Os. KakoBa maccoBas noms xene3a B JaHHOM oOpasiie?

[Ipu ananmu3e ctanu Ha cojiepkaHue B HEll yriepojia oOpasel] cijiaBa CKHUraroT B TOKE KHCIOpoJa U
YJIaBIMBAIOT BBIICIUBIIUICS TP 3TOM okcuf yriaepozaa (IV). Onpenenure MaccoByro J0JIIO yIiiepoaa B
oOpa3sie cranu, ecau HaBecka ero Obuia 10,00 r, a macca okcuaa yriaepoaa (IV) cocrapuna 0,23 T.

Jnst mpurorosiieHns 500 T HEMEHTHOTO PacTBOPA, IPUMEHSIEMOIO B CTPOUTENIBCTBE, CMEIIUBAIOT 75 T
neMeHTHoro nopouka, 300 Tnecka u 125 T Boasl. Onpenenure MaccoBble J0JIU KOMIIOHEHTOB B
pacTBope.

Ha npennpusarusix xene3HoJ0poKHOr0 TpaHCIOpTa (rajibBAaHUUECKHUE 11€Xa, IKOJIOTHUECKUe 1abopaTopun)
JUIS OTIPEJICJIEHUS COJIEPKaHUsl HEPACTBOPUMBIX ITPUMECEN B pacTBOpaxX WM BOJE MPUMEHSIOT
¢uibTpoBaHKe. BIUMCINTE MACCOBYIO JIOJII0 HEPACTBOPUMBIX MPUMECEH B JaHHOM 00paslie pacTBopa,
ecJIM Macca ocajka Ha GuibTpe paBHsIach 1,2 T, macca puibrpata — 18,8 1.

B kaxoii IBET OKpAacHUTCs JIAKMYC B PacCTBOPE, MOJIy4EHHOM IIpHu B3auMozaencTsuu 40 T ruipokcuia
KaJIBIIHSI C COJISTHOM KUCIIOTOM, conepskarieit 40 r xsmopoBogopoaa?

CocTaBbTe ypaBHEHHUSI AIEKTPOIUTUYECKON TUCCOLUALIMY CIEAYIOINX OCHOBAHUN: THAPOKCUAA JTUTHS
LiOH, ruapoxcuna crponuus Sr(OH),.

CocrtaBbTe ypaBHEHHS JIEKTPOIUTUYECKON IUCCOLUAIMU CIECAYIOLIMX CONe: Cyb(aTa aTloMUHUS
Al(SOs);, kapbonata Hatpus Na,COs.

B 200 M Boasl pactBopuiu 4,0 r okcuga 6apust. OnpenenuTe MacCoBYIO J0JII0 PACTBOPEHHOIO BEILIECTBA
B pacTBOpE.

Hanummre nonHeie ¥ KpaTKUE HOHHBIE YPABHEHUS PEAKIIUl MKy PACTBOpPaMHU: a) XJIOpUIa Kalnus U
HUTpara cepedpa; 6) ruapokcuaa kanus u Hurpata meau (11); B) cynbdara HaTpus u HuTpaTta O0apus; r)
cynb(haTa altOMUHUS U XJIOpuAa Oapus.

CocTaBbTe MOJIEKYJISIPHbIE YPAaBHEHHS 10 MOHHBIM YPaBHEHUSIM: a) Zn*" +20H = Zn(OH);;

0) FeS + H" = H,,S + Fe™';

B) H"'+ CN™ = HCN;

r) CH;COO™ + H" = CH;COOH.

Kectkas Boga conepkut ruapokapoonat maraus (Maccosas noist 0,008%) u rumpoxapOOHAT KambIUS
(maccoBas gons 0,0012%). Paccuuraiite Maccy rujpokcuia Kaublins, KOTOPYIO Ha0 100aBUTh K BOJE
Maccout 1 T y1st yCTpaHEHHUs )KECTKOCTH.



35. Omnpenenure Maccy Xpoma, KOTOpasi BBIIENSETCS Ha KaTOZE MIPU AIIEKTPOJIN3E Cyb(paTa XpoMa B TEUCHHUE
3-x gacoB npu Toke 12,4 A, ecnu BeIX0o Xpoma 1o ToKy paBeH 60%. [IpuBenure cxemy seKTposm3a
pacTBopa cyibdara XpoMma.

36. CocraBbTe ypaBHEHUS PEAKIUA, TPOTEKAIOIINX HA TPA(UTOBBIX JEKTPOIAX MIPH IEKTPOJIH3E: a)
pacmnaBa MgCls, 6) pactBopa MgCl..

37. Omnpenenute HEU3BECTHBIN IBYXBaJICHTHBIA METaJLI, €CJIU IIPU IPOIYCKaHUM TOKA, CUJIoN 2 A B TeueHue 1
yaca 14 MunyT 24 cekyHJ depe3 BOJHBIN pacTBOP COJIM 3TOT0 METaJlIa Ha OHOM U3 rpaUTOBBIX
3JIEKTPOJIOB BBIACIMIICS MeTauT Maccou 2,94 r. Beixon 1o Toky npunsath 3a 100%.

38. Ompenenure Maccy Meu, BBIACIMBILIEHCS HA KaTOJE NP NPOIyCKaHUU TOKa cuiioil 2 A B Teuenue 10 Mun
yepe3 pactBop xsopuaa meau (I1).

39. C xakuMH U3 NEPEUYHCICHHBIX BEILECTB OyIET pearupoBarh: a) ruapokcun Hatpus — HoO,
Zn, Oy, Si, P, NO,, ZnO, AI(OH)s; 0) ruapokcua 6apusi — CO,, O,, HNOs, NaOH, Na,SO4, FeO,
ALOs, AgCl, CuO;

40. B) ruapoxcua Maraus — SO;, O,, HCI, Na;PO,, NaOH, CuO. Hanumure cOOTBETCTBYIOLIUE YPaBHEHUS

peakiui.
41. C xakuMH U3 IEPEUNCICHHBIX BEIIECTB OyAeT pearupoBarh:  a) consHas kuciota — Fe, Hg, P,Os, SO,,
Al O;, Al, Zn(OH),, Na;SOy; 0) pasbasnennas cepnas kucnora — SOs, Fe;O4, Cu, Mg, CO,

Na3PO4, P205;
B) pa3baBneHHas a3oTHas kucnora — Zn, S, CuO, Fe, ZnO, Cu, Al(OH);, P.
42. HanumuTe COOTBETCTBYIOLINE YPABHEHUSI pEaKLUil.
43. Cocrasbre paBHeHHs peakuuil: NaCl—-Na—NaOH—Na,SO,—NaNO;.
44. CocraBbte ypaBHeHus peakiuii: S—SO,—H,SO;—Na,SO;—Na;PO..
45. Cocrabre ypaBHenus peakiuii: Cu—Cu(NO;),—Cu(OH),—CuO—Cu—CuCl,.
46. CocraBbTe ypaBHeHus peakiuit: Zn—7ZnS—ZnClL—Zn(NOs),—Zn(OH), —Na,[Zn(OH),].
47. Cocrasbre ypaBHeHus peakuuii: P—P,0s—H;PO,—K;PO..
48. CepHast KHCIOTa NMPUMEHSETCSI B TEXHOJIOTHH JJIsl TPaBJICHUS METaUIOB (ylajeHHE IUIEHKU OKCHUJIOB C
IIOBEPXHOCTU METAJIOB). PaccunTaiiTe oNnTUMaIbHOE OTHOLIEHUE MACChl KUCJIOTHI B PACTBOPE K
Macce okcuaa meau (1) mpu TpaBmeHun Meau, eciim U3BECTHO, 4TO KUCIOTH Oepércs B 10 pa3 Oonbiie, yem
TpeOyeTcs 10 YpaBHEHUIO pPeaKIuy.
49. MOXHO J11 110 BHEIIHEMY BHJy OIIPEIEINTh, K KAKOMY KJIacCy BELIECTB OTHOCUTCS JAHHOE BEIIECTBO?
50. Kakue (pu3nKko-XxuMHYECKUE UCCIIE0BaHUS (OMbITH) HEOOXOAUMO ITPOBECTH € BEIIECTBOM, YTOOBI TOUYHO
OIPEAEIUTh €r0 MPUHAIJIEKHOCTh K:
a) IPOCTHIM BellecTBaM; 0) MeTaylaM WM HEMETasslaM; B) CIIOKHBIM BEIIECTBAM; I') OKCH/IaM; /1) KUCIIOTHBIM,
OCHOBHBIM WUJIM aM(OTEPHBIM OKCHJIaM; €) OCHOBAHUSAM, KUCIOTaM WJIH COJIsAM?
51. Cocrasbre paBHeHus peakiuii: NaCl-Na—NaOH—Na,SO;—NaNOs.
52. CocraBbte ypaBHenus peaknuii: S—SO,—H,SO3;—Na,SO;—Nas;PO..
53.CocraBbte ypaBaenus peakiuii: Cu—Cu(NO;),—Cu(OH),—CuO—Cu—CuCl.
54. CocraBbTe ypaBHeHus peakiuit: Zn—7ZnS—ZnClL—Zn(NOs),—Zn(OH), —Na,[Zn(OH),].
55. CocraBbre ypaBHeHus peakuuii: P—P,0s—H3;PO,—K;3PO..
56. PaccraBpTe KO3(PUIIMECHTHI B YPABHECHUSIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM
3JIEKTPOHHOI0 OajaHca, KakK 3TO YKa3aHO BhIIIE:
a) KMHO4+ st + HQSO4: MI’ISO4+ S+ KzSO4+ Hzo;
6) KMHO4+ KQSO3 + KOH = KzMIlO4+ K2SO4+ Hzo,
B) HBr + KMnO, = Br, + MnBr, + KBr + H,0;
F) H.S + K,Cr,O7+ H,SO, =S + CI'z(SO4)3 + K,SO,+ HzO;
)1) /n + HNO3 + HzSO4: NzO + ZI’ISO4+ H2O
e) S+ KCIO3 + HzO = C12+ H2SO4+ KzSO4;
x) HC104+ SO, + H,O = H,SO.+ HCI;
3) Mg + H,SO4 = MgS0,4+ S + H,0;
n) FeCl,+ HCIO4+ HCl1 = Cl,+ FeCl;+ H,0;
k) [,+ KOH = KIO; + KI + H,0;
J'I) Mg + HNO3 = N2O + Mg(NO3)2 + HzO;
M) P+ HNO3 + HzO = H3PO4+ NO,



H) SO, + K,Cr,0;+ H,SO4 = CI'z(SO4)3 + K,SO,4+ Hzo;

0) FeS + Oz F6203 + SOZ
57. Onpenenute 00beM BOAOPOAA (TP HOPMANIBHBIX YCIOBUSX ), BBIACICHHBIN IPU B3aUMOJICHCTBUHU C COJITHOM
KHMCJIOTOM aJIFOMUHUS Maccou S T.
58. IIpaktuyeckas padora Ne3 B (popme mpakTHUECKOH MOATOTOBKH
59. MOXHO 11 CUMTaTh KOPPO3UEH CIIEIYIONINE MTPOILIECCHI: a) OKUCIICHHE JKeJie3a MPHU AIEKTPOCBapKe; 0)
B3aMMOJIEICTBUE LIMHKA C COJITHOM KMCIIOTOM IIPU IOJyYE€HUH PacTBOpa I TPABJICHUS METAJlIa B XO1€ NasiHUSI.
JlatiTe 000CHOBAaHHBIM OTBET.
60. by et 51 3aluILEH KeJIe3HOA0POKHBIA MOCT, BBIIIOJHEHHBIN U3 CTAJIU, OT 2JEKTPOXUMHUYECKON KOPPO3HUH B
BOJIE, €CJIM HAa HEM YKPENUTh IJIaCTHUHY U3 APYTrOoro MeTajla: a) Maruus; 0) CBUHIIA; B) HUKeEJA?
61. K pactBopy, conepxatemy 27 r xaopunaa meau (11), no6asmiun 14 r sxene3nbix onuiok. Kakas macca meau
BBIJIEJINIIACH B PE3yJIbTaTe 3TOM peakuuu?
62. Oxcun xpoma, IPUMEHSAEMBIN B COCTAaBE MACTHI IS ITOJIMPOBKYU MIOBEPXHOCTH JeTallel, cConepKuT 68,42%
xpoma. OrpesenuTe cTeneHb OKUCIEHUs XpoMa U (OpMyIly OKCHJIA.
63. dropup antOMHUHUSA, IPUMEHSEMBII B IPOU3BOICTBE AMAJIEH, IIOIYUYa0T HEUTpanu3auei ruipokcuaa
IFOMHUHMSI [IJIABUKOBOM KUCIIOTON. PaccunTaiiTe MaccoByto 101110 TOPOBOJOPO/IA B KUCIOTE, €CIIU HA
B3aumoieiictaue ¢ 200 r ruapokcuia amoMuHus morpedosanock 405 T MIaBUKOBOM KMCIOTHI.
64. MaccoBsi€ J10JTH IPUMECEH B UyTyHE COOTBETCTBEHHO paBHBI: yriepona — 4%, kpemuaus — 1,5 %, pochopa —
2,2 %, cepsl — 0,2 %. Paccuuraiite 00bEM Kuciopoaa (H. y.), KOTOpbI HEOOXOIUM Il OKMCIICHUS yKa3aHHbIX
npumecen B yyryne maccout 500 kr.
65. OOpa3zer yyryHa Maccoii 8,2 r paCTBOPHUJIN B COJITHOM KUCIIOTE, M IIPH 3TOM BBIJETHIIOCH 3,2 11 BOJOpOJa
(1. y.). Cunras, 4TO CIJIaB HE COAECPKAT HUKAKUX MOCTOPOHHUX METANIMYECKUX U HEMETaUIMUECKUX
IIpUMecei, paccunuTaiiTe MacCoBYIO JIOJIIO YIJIepo/ia B JaHHOM 00pa3lie YyryHa.
66. JIabopatopHas padota Ne6
67. Kakue u3 BemecTB, GopMyJibl KOTOPBIX IPUBEICHHBI HUXKE, SBISIIOTCA H30MEpPaMHU:

CH;-CH+CH+~—CH 7 CH, CH—CHs; CH:—CH,
a) ' 51 ' o
g
H— CI C— C| H
1 |
H=g—g—g—¢H (=t
H H H H H
0) ;M ;
CH—CH;CH,
CH,
B) CsHi; xK) .
68. HazoBute yriaeBo1opoabl, JOpMYIIbl KOTOPHIX TIPUBEIEHBI HUXKE:
CH,
CHy- CH—CH—CH, CH-— ¢ —CH~CH~CH,
2 CH CH ; 5 CHi~ CH— CH, CH_\ ;
CH, CH, C, H CH
CH CHy-CH-— c CH— CH,— CH, CH, c c CH,
CH CH CH CH
B) ; r)

69. Hanummure cTpyKTypHBIC (OPMYIIBI CISAYIONUX YTICBOIOPOIOB:
70. a) 2,2-numeTtunmpornas; 0) 2,2,4-TpuMeTHUITNICHTaH;



71. B) 2-metun-3-3tunodytan; r) 1,3-qumernnOyTan.

72. CocTaBbTE ypaBHEHUS PEAKIIMM, XapaKTePHBIC 11 XUMHUYECKUX CBOMCTB dTaHA.

73. OxapakTepu3syiite pu3nuecKrue CBONCTBA MPEIesIbHBIX YIieBo10pooB, cocTaBa CsHs 1 CsHi». Ykaxure ux
MIPAKTUYECKOE IPUMEHEHUE Ha KEJIEe3HOJOPOKHBIX O0BEKTaX.

74. CocTraBbTe ypaBHEHUS PEAKIUI, COTTIACHO CXEME:

75 C — CH4 — CH3C1 — Csz ad COz

76. Onpenenute 00beM KUCIOPOa, HEOOXOAMMOTro Ui MoNHOro cropanust 200 r nmeHTaHa.

77. Macca CKM)KEHHOT0 ra3a B 6ajuioHax JUIsl TEXHUYECKOI0 UCIIOJIb30BaHUS Ha MPEANPUATUSIX
KEJIe3HOJOPOKHOI 0 TpaHcnopTa cocTapiseT okoio 10 kr. Paccuutaiite 00beM Bo31yXxa, HEOOXOAUMBIN 115
CKUTaHMsI 3TOT0 KOJIMYECTBA T'a3a, MoJjiaras, 4To €ro OCHOBHOM cOocTaB — nponaH. Kakoit 00beM yriIeKucaoro
ra3a IpH 3TOM BbIIENUTCS? PacueTsl MpUBEIUTE K HOPMAJIbHBIM YCIIOBHSIM.

78. PaccuuTaiite 00beM BO3yXa, HEOOXOIUMBIH JIsl cCrOpaHus Ta3000pa3HOro TOIUIMBA, IPUMEHSIEMOIO B
TEILIOBO3HOM XO03SHCTBE, 00beMOM 1 M’ ¢ 00beMHBIME 10J1MH MeTaHa 91%, stana 4%, Bogopona 2%, a3ora u
IPYTUX HEroprouux razon 3%.

79. CocTaBbTe ypaBHEHUS PEAKIHI, COTJIACHO CXEMaM:

a) CH4 —> C2H4 —> C2H6 — COz

6) C2H6—> CszCl — C2H4—> CszOH

80. Onpenenute 00BEM ITUIICHA, 00PA3YIOIIETOCS P ACTUIPATAIINN STHIIOBOTO criupTa Maccoit 200 r, ecnu
BBIXOJ IpoyKTa cocTaBUT 80% OT TEOPETUUECKH BO3ZMOKHOI0?

81. Onpenenute 00bEM ITUIICHA, KOTOPBIM HEOOXO UM IS MOTy4YeHus 126 Kr oKcua dTHUIICHA, YIUTHIBAsI, YTO
IIPOU3BOJCTBEHHBIE IOTEPH 3TUIIEHA COCTABIIAIOT 10%.

82. Omnpenenute Maccy Opoma, HEOOXOAUMOro /Ui nostydyenus 1,2-nuépomsTana u3 17,5 r atTunena.

83. CocraBbTe ypaBHEHUS PEAKIIMNA, COTJIACHO CXEMaM:
a)CaC03 —- A - CﬁCz e Csz —> C6H6;

CH,— CH,Cl— C,H,— C,H, — CH=CHCl — (—CH,—CH—)_;

| n
84. HazoBure o0nacTu MpUMEHEHHUS alleTHUIIEHA, €r0 TOMOJIOIOB U ITPOU3BOJHBIX HA MPEANPUATHIX
KEJIe3HOJOPOKHOTO TPAHCIIOPTA.
85. Onpexnenute 00beM areTHIICHA, HEOOXOJMMOTO JIJIsl ITONTydeHHst | KT BUHIIXIIOpUAa, IpH Beixoae 90% ot
TEOPETUYECKH BO3MOXKHOTO.
86. Omnpenenute 00beM BOAOPOIa, TpeOyemoro Juist moydeHus 134 J1 3TaHa pU TUAPUPOBAHUHN AllCTHIICHA.
87. Omnpenenute 00beM alleTHIIEHA, KOTOPBIH MOYHO MOJIyYUTh U3 KapOuaa Kambius Maccoit 15 kr. Ecnu gons
npuMecel B kapouie Kaiabius coctaBisieT 15%.
88. Onpenenure 06bEMBI allETHIIEHA M BOJOPOa (H. y.), 06pasyrouierocs npu kpekunre u3 1000 m*
MIPUPOJIHOTO rasa, cojepsxauiero 96% meraxa.
89. CocraBbTe ypaBHEHUS PEAKIM, COTJIACHO CXEME:!
a) CH4 —> Csz—’ C6H5—> C6H12.
6) CaCO; — CaO — CaC, — CH, — C,H4y — C,H;sCl — C,Hp— uuknoOyTtas.
B) CH4—> CH3C1 — C2H5 — CszCl — C}Hg — A — C6H14 — C6H6 — C5H5N02.
90. Onpenenute Maccy IUKJIOTeKCaHa, HEOOXOIUMOTO — AJIs ofyueHus 2,43 kr 6eH307a MpU peakiuu
nerugpupoBanus. Kakoii ra3 u B kakom oobeme oopazyercst?
91. Kak, ucxoas u3 MeTaHa, moixy4uth Oenzon? Omnpenennre 00beM MeTaHa, HEOOXOJUMOTO IS MOIy4YeHus 8,2
r OeH30I1a 6e3 yuera moTephb.
92. CoctaBbTe CTPYKTypHBIE (POPMYJIBI CIETYIOIINX BEIIECTB:
a) 2,4,6-tpumeTnnoen3on; 0) 1-mMeTmr,4-u300y THIOCH30T;
B) 1,4-n30mponunden3on; r) 2-MeTuil,3-3THIOEH301I.
93. Kakast macca 6eH3051Ccynb()oKUCIOTH moyantes npu aeiicteuun 200 mur 94% -Horo pactBopa H,SO4 (p =
1,83 r/cm?) Ha Genzon?
94. U3 aneruniena oobemoM 23 11 (H. y.) noayunian 0en3os Maccoi 16 r. Onpenenute mporeHTHBIN BBIXO/
HUTPOOEH3071a.
95. Macca CKIKEHHOTO ra3a B 0aJioHax JJist OBITOBOTO MCTIOIB30BaHUs cocTaBisieT okoio 10 kr. PaccuunTaiite
00BEM BO3/1yXa, HEOOXOUMBIN AJIsl COKUTAHUS ATOTO KOJIMYECTBA rasa, mojaras, 4To ero OCHOBHOM COCTaB —



nponat. Kakoit 00beM yriaekuciaoro ra3a npy 3TOM BeIIEIUThCS? PacueTsl mpuBeInTe K HOPMAJIbHBIM
YCJIOBUSIM.

96. Hanuiute cTpykTypHBbIE opMyIibl n3oMepoB criupToB coctaBa CsH;OH. [laiite uM Ha3BaHus.

97. CocTaBbTE ypaBHEHHE PEAKIIUA, XapaKTEPHBIX I XUMUYECKUX CBOMCTB Iporanoia-1 u 6yranomna-2.
98. CocraBbTe ypaBHEHHUS PEAKIIMii, COTNIACHO CXeMaM:

C2H6 e C2H4 —> CszOH —> CszONa.

O

CH,~CH,C1= C,H = CHCl = CHOH—CH-C T

CaC03 — CaC2—> Csz—’ C2H4 — CszOH

99. CocraBbTe ypaBHEHHUS PEAKIIMM, COTJIACHO CXEME:
100. a) C,H¢ — C,HsCl — C,H4y — >THICHIIIUKOb.
0) STHJICHTIIUKOIb — 1,2-AUXJIOp3TaH — arleTHiieH — OEH30JT — YTIEKUCIBIN Ta3.
101. PaccuuTaiiTe Maccy 3THIOBOTO CIIMPTA, IPUOBIBIIETO HA CTAHIIUIO b., €CJi MpU OTNpPaBKH CO CTAHIMH A. B
muctepae 66u10 90 TOHH 3TaHOJA U TIPU TPAHCTIOPTUPOBKU ero norepu coctaBuiu 0,2 %.
102. Kaxoii 06beM Bo3ayxa, coaepxariero 20% kuciopojia, noTpedyeTcs st CropaHus: a) 5 MOJIb METaHOJIa;
0) 2 Moub mpormanoa?
103. I1pu B3aumoneiictBum 180 T 3TaHONA ¢ TUAPOKCUIOM HATpusl osrydyeHo 210 r aTaHosITa HATPUA.
Omnpenenure NpOLUEHTHBIN BBIXO/ ATAHOJSATA HATPUSI OT TEOPETUUYECKU BO3MOKHOTO.
104. B xauecTBe aHTH(pU3a B paAMATOPaX CUCTEM OXJIaKICHUS JBUraTesieldl BHyTPEHHETrO CrOpaHus
IIOJIBU’KHOTO COCTaBa JKEJIE€3HOI0POKHOIO TPAHCIIOPTA UCIOIb3YETCs STUIEHIINKOIb. COCTaBbTE ypaBHEHUS
peaxkuuii Moay4YeHHs STUIICHIJINKOIS U3 ATaHA.
105. Kakoif 005eM BOAOPOAA P H. y. MOKHO BBIJCIUTH METAITMUYECKUM HaTpueM u3 1 Monb riunepuHa?
106.C xakuMu U3 NEPEUMCIICHHBIX BellecTB OyIeT pearupoBaTh GEHOI: HATPUH, XJI0p, O€H3011, a30THAS
KHCII0Ta, oKcul Kanpus? CocTaBbTe ypaBHEHUS BOZMOXKHBIX PEAKLUN U HA30BUTE UX MPOTYKTHI.
107. CocTtaBbTe ypaBHEHHUS PEAKIIUMA, COTIIACHO CXEMaM:
a) C2H6 — Csz — C6H6 e C6H5C1 — C6H50H —>2,4,6-TpH6pOM(b€HOJI.
6) CH,— CH;Cl — C,Hs— C,HsCl — C;Hs— C¢His — CsHg— mukpunOBas Kuciora.
108. Onpenenure Maccy Opoma, KOTOPBIi moTpedyercs ans nomydenuss 233 r 2,4,6-tpubpomMpenona.
109. OnpenenuTe MaccoByIO J0Jt0 (PeHOJIATa HATPHS, B pacTBOpe Maccoit 232 r, ecnu npopearupoBaio 21 r
(deHoma ¢ TUAPOKCUAOM HATPUS.
110. Onpenenute Maccy ¢eHosa, KonudaecTBoM BemecTa 0,5 MoJb.
111. IuxkpuHoBas KuciI0Ta, 00Opasyrouascs Mpyu HUITPOBAHUH (PEHOJIa KOHLIEHTPUPOBAHHOMN a30THON KUCIIOTOH 1
SIBJIAIOIIASICS B3PHIBUATHIM BEILIECTBOM, UCIIOJIb3YETCS B JOPOKHO-CTPOUTENIBHBIX Pab0Tax MpU MPOKIAIKE
KEJIE3HOJOPOKHOTO MOJIOTHA B TPYIHONPOXOAUMBIX pailoHax. OIpeneanuTe Maccy a30THOM KUCIIOTHI,
3aTpadyeHHYI0 Ha HUTpoBaHue (eHona maccoi 18,8 r, mpuBoadiee K 00pa30BaHUIO MUKPUHOBOM KHCIOTHI.
112. HazoBure BemiectBa mmo Gopmymnam:

CH,
o err =0 I 20
CH-CH-CH-C_, CH,-C-C—C
- - r Kl | "\-\.H
3 CH, . B CH, ;
CH;%H—CH;CH;—MH HoC”
5 M .

113. CocraBbTe ypaBHEHHS peaklUid, XapaKTEPHbIX ISl aJbJAETUI0B HAa IPUMEPE MPOIaHAJIS.

114. KakoBbl cioco0b! OTy4YeHuUs anbaeruioB? [IpuBennTe COOTBETCTBYIOIINE YPABHEHUS PEAKLUI TOTyUYeHHs
OyTaHarsi.

115. Kakue peakuuu SBIAIOTCS KaYECTBEHHBIMU JJIS ONIPEAEICHUS alIbAETUI0B B pacTBope? OTBET
MTOATBEPANTE YPABHEHUSMH PEAKIIMM.

116. CocraBbTe ypaBHEHHs peakIK MOJUMEPU3ALMH U TOJIUKOHACHCAMU (hOpMaIbJeTHAA.



117. CocraBbTe ypaBHEHHs peaKiMii, COIJIAaCHO CXEMaM:
C,H— CHCl— CHOH— CH~-C_ — CH—C
2) - - - ' H - OH

0
CH H=Z, — CH,OH— CH;Br — CH— CO,

118. C kakuMu U3 MepeUUCICHHBIX BelecTB pearupyeT nponanaib: NHs, CH;OH, HCN, Cu(OH),, Na, O,,
aMMUaYHbIN pacTBOp okcuaa cepedpa? CocTaBbTe ypaBHEHUSI BO3MOKHBIX PEAKIIMA U HA30BUTE MX MPOIYKTHI.
119. Kakas macca TexHuueckoro kapouaa kanblus, conepsxauiero 20% npumeceit, motpedyercs s
noJjtydeHus 26,4 r yKCyCHOTo ajbAeTua, €CIM BCE PEAKIUH POTEKAIOT C BBIXOAOM ITpoaykTa 80%?
120. Ilpu B3aumMopeicTBun dTaHosIa Macco 9,5 T ¢ okcumom meau (I1) momyurim anpaeru, Macca KOTOPOTO
cocraBuia 7,4 r. Paccuuraiite MmaccoByto A010 (B %) BbIX0/1a ajbAeTu/Ia.
121. Ins kaTaIMTHYECKOrO TuApupoBanus 17,8 T cMecr MypaBbHHOTO M YKCYCHOTO aJlbJIETUIOB /10
COOTBETCTBYIOIIUX CIIUPTOB MoTpedoBanochk 11,2 1 Bomopoaa (H. y.). Onpenennre MacCOBYIO OO KaXKIOTO
albJIern/ia B CMECH.
122. Hanumwure CTpyKTypHBIE (POPMYJIBI CIIEAYIOIIMX KETOHOB:

a) 2,2-TMMETUIITIEHTaHOH-3; 0) METHIDTUIIKETOH; B) 3-MeTHJIOyTaHOH-2.
123. CocraBbTe ypaBHEHHS pEaKIii, XapaKTepPHBIX Il KApOOHOBBIX KHCIIOT Ha MIPUMEPE MPOIMHOHOBOM
kucnothl. [IpuBeanTe COOTBETCTBYIOIINE YPaBHEHUS PEaKIUil.
124. Hanumure ypaBHEHNE PEAKIMK [TOJIy4EHUs aKPUIIOBON KUCIIOTHI.
125. CocTtaBbTe ypaBHEHUS PEAKIIUN MOTYUEHUST YKCYCHOW KHUCIOTHI U3 He(TH.
126. CocTaBbTe ypaBHEHUS peaKLUid, COTJIACHO CXEMaM:

C.H -0 C.H.OH — CH -9 -0 -0
. - H H s CHC Ho o S CH 7
-H,— CH—C “H_> -H.OH — CH, — CH, C‘“H_> CH,—C "'DHH CH,—C “ONa.
a) 0)
CH ,—H ’*D—:-C'H OH —CH ,.Br —C H —CH c“'D—:» -0
- ? - F - 3 ,Br L >( 3 - J C H 3 C '-:--..
4 Cep : : ’ : H : OH .

127. MypaBbuHas KHCIOTa, TOJOOHO ambAeTuaaM, JaeT PEakiuio «cepedpsHoro 3epkana». CocraBbTe
YpaBHEHHE dTOW PEAKIMH. XapaKTepHa JIM OHA JUIs IPYTUX KapOOHOBBIX KUCIOT? OTBEeT 000CcHYy#iTe. Kakas
Macca cepedpa oopaszyercs npu okucienun 5 moiar HCOOH?

128. CocraBbTe ypaBHEHHS peaKIfii STEPUPHUKAINNA MEXKIY: a) YKCYCHOW KUCIOTON 1 OyTaHOJIOM; 0) MacIIsTHOM
KHUCIIOTOM U MPOIIaHOJIOM; B) MypaBbUHOM KHCIOTON M 3TaHOJIOM.

129. OnpenenuTe Maccy YKCyCHOM KHCIIOTBI, TIOJyYEHHON OKUcieHneM 5 m® Oytana 1o cxeme: CsHig + O, —
CH;COOH + H-0.

130. 13 anerusena Ha ocHOBe peakinu KydepoBa nmosy4aroT yKCyCcHYI0 Kuciaoty. Kakoit 00bem areTuiiena
nmoTpeOyeTcs A monydeHus 125 T yKCyCHOU KUCIIOTHI?

131. Onpenenute Maccy aierata HaTpusi, 00pa30BaHHOTO MPU HENTpanu3aluu r’UAPOKCUIA HaTpUst Maccoil 16 r
YKCYCHOM KHUCJIOTHI Maccoi 45 T.

132. Ilpu TpaHCTIOPTUPOBKE YKCYCHOM KUCIOTHI Maccoi 90 TOHH B CrieIIMaIM3UPOBAaHHOM BaroHe Ha
nepepabdarbIBarolee npeAnpusaTue npuosuio 89, 6 T Bemectsa. OnpeennuTe MacCOBYIO A0 OTEPb.

133. CocraBbTe ypaBHEHHS pEaKIfii ATEPUPHUKAINNA MEXKIY: a) MACIISTHOW KUCIOTON M IMTPONAHOJIOM; 0)
BaJICpUAaHOBOM KHCIOTON M METAHOJIOM; B) YKCYCHOW KUCIIOTOM 1 OyTaHOJIOM.

134. CocTaBbTe ypaBHEHUS peakluii THAPOIIH3A: a) MPOIMUIOBOTO 3PUpa YKCYCHON KUCIOTHI; 0) METHIIOBOTO
s¢upa MeHTAaHOBON KUCIOTHI, B) 3TUJIOBOTO 3(rpa MPOMHUOHOBOUN KHCIOTHI.

135. CocTaBbTe ypaBHEHUS peaKlUid COTJIACHO CXEMaM:

L0 L0 .0
CH—CH(Cl —CH — CH,—CH~-C_  — CH-C___— CH-C___

2) - ! - - ! H 3 OH 3 OC,H,.



O L0 e
¢,H,— C,;H— C,H;0H — CH.-C -y CH.~C ~on™ CH.—C ~0C Hz_’
— (CH,OH — CO,.

6) ' )

136. CocraBbTe cXeMy MOTy4YeHHsI dTUIalleTaTa U3 3TaHa. Hanumunre ypaBHEHUS! COOTBETCTBYIOLIUX PEAKIUH.
137. Onpenenure Maccy ciaoxHoro 3¢upa, oopazoanHoro 100 r ykcycHo kucioTsl 1 118 r MeTuiioBoro
crupTa.

138. byTunanerar BXOJUT B COCTaB MEHTA(PTAJIEBBIX HMaJei, HCIOIb3YEMBIX JUISI OKPACKU MACCAKHPCKUX
BaroHOB M JIOKOMOTHBOB. OmpeiesiuTe ero MpoIreHTHBIA BBIX0/I, €CJIM MPU B3auMoaecTBuu 48 T OytaHona u 72
I' YKCYCHOM KHUCJIOTBI OIY4MIIH 74 T CI0XKHOTO 3¢upa.

139. Berancnure MakCUMaIbHO BO3MOKHBIN BBIXO]T METHUIIOBOTO 3(pripa MypaBbUHON KUCIOTHI, €CITH JIJIs
peakimu 66110 B35TO 40 T KHCnoTh U 20 T cniupTa.

140. Kaxue cBoiicTBa XapakTepHbl AJis xkUpoB? Hanumure ypaBHEHUS peakiui.

141. B uem cyniHocTs ruIpupoBaHus kupos? Hanumure ypaBHEHNE PEaKIMK U YKAXKUTE, TJI€ UCTIOIb3YETCS
3TOT MPOLECC.

142. Kak MOXHO IIpEBPATUTH KUIKHUH KUp B TBepAbII? Hanuiure ypaBHEHNE peakLuy.

143. Hanumure cTpyKTypHY10 (GOpMYITy CI0KHOTO 3(Hpa, 00pa30BaHHOTO TIIULEPUHOM U OJIEMHOBOM,
CTEapUHOBOW U MaCJITHOM KUCIIOTaMH.

144. Onpenenure Maccy IMiLepuHa, KoTopas o0pa3yeTcs MpH 1EJI0YHOM OMBUIEHUH TBEPJIOTO JKHUpa Maccoit
220r.

145. [lopuuto xkupa, B COCTaB KOTOPOT0O BXOAMUT TOJBKO OJIEMHOBAsI KMCIIOTA, TOABEPIIIN THIPOIU3Y BOAOK.
Onpenenurte Maccy B3STOrO TpUOJI€aTa, €CIM U3BECTHO, YTO AJISl HUTPOBAHUS 00pa30BaBILIETOCs INIMLEPUHA
notpedoBanoch 450 r a30THOM KUCITOTHI.

146. Onpenenure Maccy CTeapMHOBOM KUCIIOTBI, IOJIYy4YeHHOU 13 250 r MblIa, IEHCTBUEM CEPHOM KHCIIOTHI.
TeopeTnueckuii BbIXO CTEAPUHOBOM KUCIOTHI cocTaBisieT 92%.

147. KakumMu XUMHYECKUMU PEAKLIUAMUA MOKHO TIOATBEPAUTH, UYTO IVIFOKO3a — aJIbJIErMI0CIUPT?

148. HazoBuTte 0CHOBHBIE CITIOCOOBI OJyUEHUS TII0KO3bI. [IpuBeuTe ypaBHEHUs peakiuil.

149. [loaTBepauTe mpouecc NOIyYEHHs TIKO3bI U3 KpaxMaia U LEJUII0JI03bl YPABHEHUSIMU XUMUUYECKUX
peakmuii. Kak onpenenuTs kpaxmai B pacTBOPE UM CMECH?

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

a)

O o
CH,— H—cfge CH,,0, — C,H.OH — CH3—C<OH — CH~CZ OCH
27750

6) (CéHIOOS)n — CeHi,05 — CO; — CsH 204

151. CocTtaBbTe ypaBHEHUS CIEAYIOMIUX PEAKIIUN C yUaCTUEM LIEIJUTFOIO03BI: a) TUAPOIIN3a; 0) TOPEHUS; B)
HUTPOBaHUS U30BITKOM a30THOM KHCIOTHL. HazoBuTEe 00pasyromirecs BelecTna.

152. Onpenenute 00beM yTIEKUCIIOro ra3a, 00pa3yomUics MpY MOJHOM OKUCIEHUU 2 MOJIb TJIFOKO3HI.

153. Onpenenute 06beM Bogopoza (H. y.), KOTOPBIH MoTpedyeTcs Ak BOCCTAHOBJICHHS 3 MOJIb TJIIOKO3HI B
CIUPT.

154. OnpenenuTe Maccy IIOKO3bI, HEOOXOAUMOM 11t osrydeHus 11,2 11 aTwieHa (H. y.) B pe3ysbTare IByX
MOCJIETYFOIIUX MPOIIECCOB — CIIUPTOBOTO OPOKEHHMSI U ACTHIpaTaIlK 00pa3yromerocs cnupra. Beixon stunena
cocraisieT 50%.

155. Paccumraiite Maccy 3TaHoJa, KOTOPYIO0 MOKHO noy4uTh u3 100 kr kapTodens. [Ipon3BocTBEHHBIE
MOTepH COCTaBIAOT 18%.

156. Onpenenure Maccy TPUHUTPOLIEIUTOJIO3bI, €CIIH JUISl €€ MOJIy4YEeHUs U3PAaCcX0A0BaHO | T LIEJUIIONIO3bI.

157. Paccumraiite Maccy TpualeraTa eJUTF0JIO3b], MOJYYeHHYIO U3 2 T APEBECHBIX OMUIIOK, coAepxaimux 55%
1eJUTI0J103b1. [Ipon3BOACTBEHHBIE IOTEPH COCTABIISIIOT 72%.

158. C kakuMu U3 MEepEeYnCIICHHBIX BelecTB pearupyeT MmeTmwiamuH: Na, H,O, HBr, KOH, H,SO., O,, Cl..
Hanmmnre ypaBHeHUS peakiuil.

159. Hanumure cTpykTypHbIe POPMYJIBI CIETYIONIMX AMHHOB:

160. a) nuMeTuIaMuH; 0) NEHTUINPONUIITUIIAMUH;



161. B) OyTunamuH; r) Oy THIMETHIAMUH.
162. CocraBbTe ypaBHEHHS peaKlUii, C TOMOILBIO KOTOPHIX MOKHO MOJIY4YHUTh: a) MPONUIaMHH; 0) 3TUIaMUH.
163. CocraBbTe ypaBHEHHS peakifii, XapaKTepHbIe JUIsI XUMUYECKUX CBOUCTB: a) AUITUIIAMHHA; 0)
MIPONUIAMHHA; B) AMMETUIIAMHUHA; T') METUIITUIAMHUHA.
164. CocraBbTe ypaBHEHUS pPEaKLMii, COTJIACHO CXEME:
165 C2H2—> C6H6 — C6H5N02 — C5H5NH2 — CH3C6H5NH2.
166. Onpenenure 00beM a3oTa (H. y.), KOTOPbI 0Opa3yercs pyu CropaHuu 3TuiaMuHa oosemoM 40 11 u
coziep;kaHueM 2 % Heroprouux nprumecei.
167. Onpenenure NEepBUYHBIM aMUH, IPU MOJIHOM CXUTAaHUHM KOTOPOTro Maccoil 25 r noiydeH ra3 oosemom 4,74
7 (H.y.), HE TIOTJIOIIAEMbIA PACTBOPOM IIEIOYH.
168. CocraBpTe ypaBHEHHS pPEeaKLUi, C IOMOILBIO KOTOPBIX MOKHO IOJIYYUTh aHWIVH U3 METaHa.
169. CocraBbTe ypaBHEHHS peaklUii, XapaKTepHbIE 11 XUMUYECKUX CBOMCTB aHUJIMHA.
170. AHMIMH IIUPOKO NPUMEHSIOT B IPOU3BOJCTBE KPACUTENIEH, BCIIOMOTaTENIbHBIX BELIECTB JUIsl PE3UHOBOM
IIPOMBIIIJIEHHOCTH, MOJIYYEeHHUSI TOJIMMEPHBIX MAaTEPHAJIOB, HAXOAILIUX CBOE MECTO B OTPACIIAX
KEJIe3HOJOPOXKHOr 0 X03siicTBa. Onpenennre Maccy aHWINHA, KOTOPBIH nosydeH u3 210 r HuTpobeHsona, eciu
ero Berxox cocrasui 80%.
171. C xakuMu U3 IEPEYUCIICHHBIX BEIIECTB pearupyer amuHorponuoHosas kucnota: K, NaOH, KCl, H,O, Br,
H,S0O., CH;0H, C;HsCOOH. Hanumute ypaBHEHUS pEaKIUi.
172. Hanumure cTpyKTypHBIE (POPMYJIbI CAEAYIOMINUX aMUHOKHUCIIOT:
a) 0-aMUHOIIPOIIMOHOBOM; 0) B-aMHUHOMACIISHOM;
B) Y-aMHHOIIEHTAHOBOIA.
173. CocTaBbTe ypaBHEHHS PEAKIMiA, C TOMOILBIO KOTOPHIX MOKHO MOJIYYHUTh: a) TJIMIUH; 0) aJlaHuH; B) CEpUH.
174. CocraBbTe ypaBHEHUsI peakivii, XapaKTepHbIe 11 XMMUYECKUX CBOMCTB: a) CepHHa; 0) IJIMIIMHA; B)
JIU3UHA.
175. Kak noay4uTh 0-aMUHOIIPONIMOHOBYIO KMCIIOTY U3 IIPOIIaHOJIa B HECKOJIbKO cTanuii? Ilpusenure
COOTBETCTBYIOIINE YPAaBHEHUS PEAKIIHIA.
176. CocTaBbTe ypaBHEHUS PEaKIMi, COTJIACHO CXEME:!
177 C2H4—> C2H6—> CH3COOH and CH2C1—COOH — CHzNH2—COOH —
178. CH;NH,-COOCHs.
179. CocTtaBbTe cXeMy peakii 00pa30BaHUs TPUIICTITHIA U3 AMUHOOYTAHOBOW KHCJIOTHI.
180. Onpenenure Maccy METHIIOBOTO 3(Hpa aMUHOIIPOITMOHOBON KUCIIOTHI, €CJIM B PEAKIUI0 BCTYIIHIIO 3 MOJIb
aMHUHOITPOIIMOHOBOM KUCIIOTHI.
181. Onpenenure MaccoByO JOJIIO a30Ta B 3THJIOBOM 3(hUpe aMUHOMACIISTHONU KUCIIOTHI.
182. Omnpenenute Maccy aMMHOYKCYCHOM KUCIJIOTBI, €CIIU IIPU €€ HelTpanu3auu n30bITKOM pacTBopa
THIpOKCHUIa HaTpus oOpa3oBanock 29,4 r coiau. MaccoBast 107151 BbIX0/1a COIM cocTaBuia 73%.
183. ITommaMuTHOE BOJIOKHO SHAHT NOJIYYArOT IIyTEM IMOJIUKOHAEHCAMA aMUHOYHAHTOBOM KHCI0Thl HoN—
(CH2)s—COOH. CoctaBbTe ypaBHEHHE COOTBETCTBYIOILIECH peaKIiH.
184. Kax o6pa3yercs nentuaHas cBsa3b? [IpuBeaure npumepbl 00pa3oBaHus AUNENTHIA U TPUIENTHA.
185. Ha3oBuTe XapakTepHbIe LIBETHBIE PEAKIMH OEIKOB.
Pabota mammHuCcTa OTHOCUTCS K TSXKEIOMY pu3ndeckomy Tpyay. [1oaToMy B CyTOUHBIN paliioH MalllMHUCTA
JIOJDKHO BXOJUTH B cpefiHeM okouto 150 r 6enka, HeoOX0AUMOTO Uil COXpPAaHEHHs a30TUCTOrO PABHOBECHS B
opranuszme. OrnpenenuTe MUHUMaIbHYIO MOJIIPHYIO Maccy Oeska, B coctaB KoToporo Bxoaut 0,16 % cepsl,
€CJIN IIPEIIIOJIOKUTD, YTO B €70 MOJIEKYJIE COAEPKUTCS TOJIBKO OJIMH aTOM CEpbl

Kpurepun oueHkM NpakTHYeCKUX 3aJaHUM

Ouemca Kpumepuu: npasuibHoO 6blNOJIHEHHbBIE 3a0anus

5 «OTIL» PaboTta BBIONIHEHA TONHOCTBIO; B JIOTHUECKUX PACCYXKICHHSIX U
000CHOBaHMM peEIIeHUs] HET MPOOEJIOB W OIIMOOK; B PEIICHUH 3a1ad HET
MaTeMaTHYeCKUX OIMMOOK (BO3MOXKHA OJHAa HETOYHOCTh, OIHUCKA, HE
SBIISTIONIASCS ~ CJICNCTBHEM HE3HAHWUS WJIM HENOHMMaHUS  y4eOHOro
MaTepuaia), HeT OIHMOOK B HAMMCAHUU (HOPMYJT XUMHUUECKHUX COCTUHCHHIA.




4 «Xop.» PaboTta BBINOMHEHA TMOJHOCTBIO, HO OOOCHOBAaHHS ILIArOB pPELICHUS
HEJOCTaTOYHbl (ecii yMeHHe OOOCHOBBIBaTh PACCYKICHHS HE SBISIOCH
CHelHaTbHBIM 0OBEKTOM MPOBEPKH); JOIMYIIEHA OJHA OIIUOKa MM J1Ba-TPU
HeJ04YeTa B PUCYHKaX, XMMHUYECKUX (popmynax (eciu 3Td BHUIBI pabOTHI He
SBJISUIUCH CTIEHUAIBHBIM 00BEKTOM MPOBEPKH).
3 «YZIOBIL» Jonyiens! 0osiee oAHOM ommMOKU Ui 0ojiee IBYX-TpeX HEIOYeTOB B pH-
CYHKax, XHUMHMYECKHX (opMysaax, HO CTYIEHT BIAJEET O0sS3aTeNbHBIMU
YMEHMSIMHU 110 IPOBEPSIEMOU TEME.
2 «HEYAOBIL.» JlonymieHsl CyIIeCTBEHHbIE OUIMOKY, TOKA3aBILIUE, YTO CTYJICHT HE BIa/IeeT
00s13aTeJIbHBIMU YMEHHUSIMU 10 JJAHHOM TeMe B IIOJHOM Mepe.
3. 3aganus B TECTOBOM (popme.
TECTOBBIE BOITIPOCHI 3AKPBITOI'O THUIIA 110
OBLIEOBPA3OBATEJIbHON YYEBHOM
JUCIUIIVIMHE «XUMMUSA»
Ne IIpaBuab Coaepixanue Bonpoca Komneren | Bpemsi
H bIH s BBINOH
OTBeT eHHU
(MUH)

Kaxkoe u3 cyxnenunii BepHo st snementoB (VA rpynmst , [VA
rpymsl, [A rpynmer) A)obias popMysia JeTydero BoI0pOIHOTO
coenuHenns RH4 ; OK 01
b)He 00pa3yroT neTyuux BOAOPOIHBIX COSTUHEHHIA, 1
B)no 3aBepiiieHNs JHEPTETUYECKOTO YPOBHS HE XBaTaeT TPEX
DIIEKTPOHOB

Cpenu BemecTs, ykazaHHbIX B psaxy (NHs, O, HCI, SO,; CaO,
HNO3, CI2, CO2; H2S04,
HI, CuCl2, CH4, NH3)konu4ecTBO COSMHEHUM C

KOBAJICHTHOM TOJIAPHOM CBS3bIO0 PABHO
A) Tpem b)asym B) getsipem OK 01

XuMHUecKas CBsI3b B MOJIEKYJIaxX (030HA M XJIOPUAA KAJIbIIMS,
CEPHOMKUCIIOTHI U XJIOPUIA AMMOHHS; CEPHON KHUCIIOTBI U
030Ha) COOTBETCTBEHHO

A) KOBaJIeHTHAas NOJIIpHAsl U MOHHAS; 1
b) xoBaneHTHas nossipHas U KOBaJIGHTHAs HEMOJISIpHas; OK 01
B) xoBanieHTHas HenoJsipHasi U UOHHAS;

Uewm onpenensieTcss MECTO XUMUYECKOIO AIEMEHTA B
MEPUOIUYECKON CUCTEME A )KOJUTHYECBOM HEUTPOHOB B B
anpe aroma b)3apsanom sapa OK 02
B)maccoii atoma

I') konmM4yecTBOM JIEKTPOHOB HA BHEIIHEM SHEPTETHUECKOM
YpOBHE

B kakom pAAY XUMHUYCCYKUC 3JICMCHTEI B ITIOPAAKC
OCJ'Ia6J'ICHI/I$I UX HEMETAJUINYECKUX CBOMCTB

A) Be- B-C OK 02 1
B)Ga-Al-B
B) S-CI-Ar
I')CI-Br-I




YcTaHOBUTE COOTBETCBHUE :
TUNBI XUMHYECKUX peaKkIuii
A) peakuus coequHenus b) peakuus
pasnoxenus: B) pexuust 3amenienus )
peakius oOMeHa npuMepsbl
1)Na,COs+ 2HNO3=2NaNO3+H,0+CO,
2)P+02=P205
3 Cu(OH),=CuO+H,0O
4 Zn+ 2HCI=ZnCI,+H,

OK 02

Kakas u3 peakumii siBnsercs
9K30TEPMHUUECKOMN?

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

OK 02

K cuiIbHBIM 371€KTpOIUTaM OTHOCSTCA : A)TUAPOKCH]
xenesa (I11); b)kpemHueBas kucnora;

B)kapOonar xanbuus; I') kapOoHaT

HATpUs

OK 02

10.

Peakmust HOHHOTO OOMEHA UET 10 KOHIA,ECIH :

A) B pe3ynbTate peakiuu odpasyercs ra3; b)B pesynbrare
peakimu o0pasyeTcs 0caok; B) B pesynbraTe peakiuu
o0pasyeTcst MaJTOANCCONUUPYIOIIEee COSAMHEHNE,

I') Bce oTBeTHI BEpHBI

OK 01

11.

st ypaBHeHust peakiuu xjopunaa meau (I)cokparennoe
MOHHOE YpaBHEHHE UEeT BUJI:

A) CuOH-+OH- = CuOHocanox b) Cu2++ OH-=
CU—(OH)ZocaAOK

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

20H-= CU(OH)ZocaL{oK

OK 01

12.

Kakoii psii conep>KUT JHITb OCHOBHBIC OKCH/IBI:
A) Mn07, CrOs3, SOz, N2Os; bB) NayO, CuO,
CrO, FeO; B) SO3, P,0s, K20, Cu,0; I') ZnO,
SnO, Si0;, NO.

[IK 2.4.

13.

VYkaxure pAan, COI[epH(aH_II/Iﬁ TOJIBKO OIJHOOCHOBHBIC
KHUCJIOTBI:

A) HF, HBr, HNOs3, H3POy;

b) HI, HNO,, HCIO4, CH3COOH; B) H,CO3, H3POs3,
H>SO4, H,Cr207; I') HPO3, HoS, HCIO, HSi0s.

[IK 2.4.

14.

[MpuBeaure npaBuibHOe HasBanue BemiecTBa NaxHPOu:
A )runpokcodocdat Hatpus; b) ruapodochut

HaTpHS;

B) nurunpooptodocdar narpus; I')

ruapooprodocdaT HaTpHUs

OK 01

15.

Kakoii psiin conepKuT TOJIBKO
kuciopoacoaepxkamue kuciaorsi: A) HF, HoCr207,
HCI, CH;COOH; B) HCIO, H3POs, HBr, H>SOs;
B) HI, HNO», HCIOg4, HsS;

F) HNO}, HPO3, H2C03, HMI’IO4

IIK 2.4.




16.

VYkaxure MOJEKyISIpHYI0 hopMyITy

CEPOBOJIOPOTHON KUCIIOTHI: OK 01
A) H>SO3; B) H,S;
B) H>SOq4; F) H>S,0:5.
17. YKaxxute psll, CoAepKaIIUA TOIBKO KHCIOTHBIE
OKCH/IBL:
A) Na;O, CaO, PbO,, Si0»; b) Si02, SO»,
N205, C1207; B) A1203, ZnO, BCO, CI‘203; F) OK 02
C1,0, CuO, MgO, H;O0.
18. IpuBemute npapuibHOE HazBanue Bemecta (ZnOH)3POs:
A)oprodocdar uHKa; OK 01
b) Tpuruapokcodocdar nuHkKa;
B) oprodochar rumpokcorunka; I')
rugpoopTodocdar uHKA.
19. VYkaxure MOJEKYySIpHYI0 hopMyITy rHIpoCcyibdara
MarHusi: K 2.4.
A) Mg(HSOs),;
Bb) Mg(HS); B) MgHSO4;
') Mg(HSO4)a.
20. Peaknys Mex 1y KUCIOTOM M OCHOBAHMEM Ha3bIBACTCA:
A) peaxuueil coeMHEHUSI OK 04
b) peakumeit Heiitpanuzanuu B) peaknueit
pa3noXeHus
I') peakmueit ruaparanuu
21. 3Mmenenune cBONUCTB OKCHUIOB OT KMCJIIOTHBIX K OCHOBHEIM
HOPOMCXOJUT B PSIy BELIECTB, (OPMYJIbI KOTOPHIX: OK 04
A) SO; - AlLO3 - CaO; b) MgO - ZnO -
Fe 05,
B) NaxO - COz - SO»,T") P20Os - Fe;0s -
KzO;
22. ®opmyna BemecTsa X B cxeme peakuun COz + X =
CaCOs + H2O:
A) Ca(OH), b) CaO OK 04
B) CaCl, I') Na,COs
23. B rermouxe
npeBpamennii: S —»X1 —-S0O3 —-X2 —CuS 04 —-X3 —CuO
—Cu BemiectBamMu X1, X2 u X3 aBisrorcs OK 01
COOTBETCTBEHHO:
A) H2S, H2S04, Cu(OH)2; b) FeS, H2S04,
Cu(OH)2; B) SO2, H2S04, CuCl2;
I') SO2, H2S04, Cu(OH)2.
24. VYcTaHOBUTE COOTBETCTBUE MEXKAY Ha3BAaHUEM COCAUHEHUS U
obmelt (hopMyJI0ii TOMOJIOTHYECKOTO Psijia, K KOTOPOMY OHO OK 01

MPUHAUICKUT: K KOKION MO3UIHH, 0003HAYCHHON OYKBOM,
Mo0EPUTE COOTBETCTBYIOINIYIO IMO3HITHIO, 0003HAUYCHHYIO
1002001010} 8

HA3BAHUE COE/JUHE

A) 6yren-1 b) nukionponan

B) O6yranuen-1,3 I') rekcan

OBIIAS ®OPMVIJIA 1)CnHonia

2 CnHan2




3) CnH2n
4 CnHan4

25.

O6mmast (hopMyITa TOMOJIOTHYECKOTO PsAJIa YTIIEBOOPOIOB,
K kotopomy otHocutcs coequHenneCH=CH—CH=CH>:
A)CnHaniz

B) CnHzn-z B) CnHzn F)

CnHzn4

OK 01

26.

Bemectso, cTpykTypHas dbopMyIa KOTOPOTro
CIIE_?_ CH E_CHE’

CH
3 HasbIBaeTCs: A) H-TeKCaH;

b) 3,3-numernnbyran; B) 2-meTun-2-
tunoyTaH [') 2,2-mumeTnnoyras.

OK 01

27.

CoennHeHus, B COCTaB KOTOPBIX BXOJIUT
¢dbyukuuonansHas rpymnma —CHO , oTHOCSTCS K KIitaccy:
A) anpaerujos; b) ciuptoB ; B) xapOoHOBBIX
kucioT; I') penomnos.

OK 01

28.

TpoitHas cBsI3b MEXKIYy aTOMaMU yriiepoja oOpa3yercs B
MOJIEKyJIax:

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

QJIKCHOB.

OK 01

29.

K oprann4eckum COE€IUHEHMSM, B COCTaBE KOTOPBIX UMEIOTCS
(yHKIMOHATBHBIE TPYIIIBI

—COOH u —CHO, OTHOCSTCSI COOTBETCTBEHHO:

A) xapOOHOBBIE KUCIIOTHI U CHUPTHI; b) anbaeruisl u
yIJIEBOBI;

B) anpaerunsl u cioxHbIe 3PUPHI;

I') xapOoHOBbIE KMCIIOTHI U aJIbJETH/IbI

[IK 2.4.

30.

®dopmyna 2-MeTunnponanona-1: A) CHs—

CH(OH)—CHz—CH3;

b) CH;—CH>—CH>—CH>,—OH; B)
CH;—CH,—CH,—OH;

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

OK 01

31.

OyHknmoHaNbHYI0 Tpynny —OH conepkat MoIeKybl:
A) anpaerumoB; b) dbenomnos;
B) cnoxubix 3¢gupoB;  I') mpocTeix 3¢hupoB.

OK 01

32.

K xiaccy npenenbHbIX OJHOATOMHBIX CITUPTOB

OTHOCHTCSL:

A) aTanHaib; b) atanoi; B) riunepus;
I') dbenom.

OK 01

33.

Y CcTaHOBHUTE COOTBETCTBUE MEXKTy Ha3BaHHUEM BEILECTBA U
KJIaCCOM/TPYIIIION, K KOTOPOMY(- Oif) 3TO BELIECTBO
MPUHAJICKUT: K KaKJOU MO3ULIUHU, 0003HAUEHHOU OYKBOiA,
noadepure

COOTBETCTBYIOIIYIO TO3UITHI0, 0003HAYCHHYIO TP POi

OK 01




34.

COG}II/IH@HI/ISI a) CHz = CH2 u 6) CH3 — OH OTHOCITCHI
COOTBETCTBEHHO K

A) ankanam b) ankenam B)

aJKUHAM

I') ciupram

OK 01

35.

OCHOBOIIOJIO)KHUKOM TEOPHH CTPOCHUST OPTaHUIECKUX
BEIIIECTB SBJISAETCS:

1) Bytnepos

2) 3unuH 3)MeHenees

4) MapKOBHHKOB

OCHOBOIIOJDKHIUKOM TEOPUU CTPOCHUSI OPraHUUEKUX3
BeulecTs sBisgercsa: A)Mennenees; b)bytiepos
B)3unun

I') MapkoBHHKOB

OK 01

36.

Opranuueckast XUMUSI U3y4aeT. .. A)COeTUHEHUS
yriepona b)coenunenus KUCiIopo

B) coequnenus xinopa I') coenunenus
asoTa

OK 01

37.

K yrneBonmam He oTHOCUTCSA
A) kpaxman  B) b)xieryarka
nentuH [') caxaposa

I1K 2.4.

38.

Kakoe Koa1MuecTBO N3BECTHBIX AaMUHOKHUCIIOT YYaCTBYIOT B
chHTe3€e OelKa:

A) 20

b) 30

B) 100

') 200.

[IK 2.4.

39.

C noMoIbo Kakoi XUMHUYECKOU CBSI3U MTPOUCXOIUT
COEMHEHUE aMUHOKHCIIOT MEXIY COO0H B MOJIEKyIIe Oeka
MEPBUYHON CTPYKTYpbI?

A) nucynbdunnas b) nentunnas

B) BomoponHas.

OK 01

40.

Tun peakiuu, K KOTOPOMY OTHOCHUTCS OMBLJICHHE
KHUPOB:

A) runpupoBaHue

b)ruaponus B menouHoi cpene B)ruaparanus
I') neruapupoBanue

OK 04

41.

BemectBa, oOpasyromuecs: Ipu THIPOIN3E CIOKHBIX
3(UpoB:

A)kapboHoBble kucioTel b) Boga u

CIMPTHI

B) ciupThl 1 kapOOHOBBIE KUCIOTHI [')CITUPTHI 1
QJTBJICTHJTBI

OK 04




42.

Boxy B onpenienéHHBIX yCIOBUAX MOTYT MPUCOESTUHHUTD
00a yrieBogopoza

A) NIEHTaH U NEeHTEH-2

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

nukJionponad [)0eH30 U HUKIOreKcaH

OK 04

43.

OTaH MOXKET BCTYIATh B PEaKIUU
A)zamenieHus

b)npucoeaunenus
B)uzomepuzanuun

INpaznoxenus

Jropenus

OK 04

44.

B peakuuto mprcoemHEeHNs C XJIOPOM HE BCTYIIAET:
A) stunen b) auerunen B)
Oytan [")6enzon

OK 04

45.

Ora”on o0pa3yeT MpocToi HPHp MpU B3aUMOJCHCTBUU
c:

A) kapOOHOBOM KHCJIOTOM; b) ciupTomMm;

B) anpnerumom; I') ranorenBogOpOIOM.

OK 02

46.

YcTaHOBHUTE COOTBETCTBUE MEXKIY (DAKTOPOM U CMEIICHHEM
paBHOBECHS JUIs peakiyu, ypaBuenue kotopon C2Ha(r)
+Ha(r)CaoHe(r) + Q

dDaxkTop

A) IloBbimieHne qaBICHUS

b) YBenmuuenue temriepaTypbl

B) YBennuenue xonnentparuu CoHs ') YMmenbienue
konuenrpauuu CoHe JT) [pumenenue karaausaropa
IMoJio:xenne paBHOBeCHS

1) Cmectutcs BIpaBo

2) CmecTuTCS BIEBO

3) He nu3menurcs

OK 02

47.

CKOpOCTh TOMOT€HHOM XUMUYECKON peaKliuu
MIPOIIOPITMOHAIEHA U3MEHEHHUIO:

A) KOHIIEHTpAIIMHU BEIIECTBA B €IMHUILY BPEMEHHU;

b) maccel BenecTBa B equHUIE 00bEMA;

B) xonmnuecTBa BelecTBa B euHMIE 00bEMa; [') 00bEMa
BEIIIECTBA B XOJI€ PEAKIIHH.

[IK 2.4.

47.

Ckopoctb peakiuu Fes,) + HaSO4 (p-p) = FeSO4 (p-p) + Ha
() + O TIOBBICUTCS TIPU A) TIOHVKEHUH JIABJICHHUSI

b) pa3basienun pactBopa kuciaoTsl B) nonnxeHuu
TEMIIepaTypbl

I') u3amenpuenuu xenesa

OK 01

49.

BriGepute THIT IMCTIEPCHON CHCTEMBI, B KOTOPOI pa3mep
YaCTHIl — MOJICKYJIbI, HOHBI: A) CyCIICH3Us

b) rpy6oaucnepchas cucrema B) uctTuHHBIN

pacTBop

[IK 2.4.




50.

Conu BBICHIMX KUPHBIX KHCIOT C YUCJIOM YIJIEPOIHBIX aTOMOB
Cio-Cig -
A) mbina; b) 6enku; B) Butamunst; [') ocHoBaHusl.

OK 07




TECTOBBIE BOITPOChI OTKPBITOI'O TUIIA ITO OBII[EOBPA3OBATEJIBHOM

YUYEBHOM JIUCHUTUIVHE «XUMUS»

Ne IIpaBuab Coaep:xanue Bonpoca Komneren | Bpewm s
HbII uus BbIIO
OTBET JIHe
HHA
(MUH)
l. OTBETUTH HA BOIIPOC OK 01 2
W3 kakux yacTHI] COCTOUT apO?
2. Jatb onpeneneHre NOHATHSIM: OK 01
M30TOI, XUMUYECKUHN 3JIEMEHT, BaJIGHTHOCTh 3
3. OpOuranu , UMEroIIHe raHTeIe00pa3Hy o
bopmy OK 01 2
Ha3bIBAIOT........
4. Onpenenuts 4emMy paBeH 3apsij sapa B 2
MEPUOUYECKON CUCTEME XUMHUYECKOTO0 djieMeHTa Al OK 01
5. Hamucatb 3nekTpoHHy0 GOpMyITy XUMUYECKOTO dIeMEeHTa Si u 3
OnpeAennuTs HoMep nepuona u rpymnmsl B [ICXD OK 01
6. Atom Heona Ne, katnoH Hatpust Na' u annoH ¢ropa F- 2
UMEIOT OK 01
OJINHAKOBOE.............
ATOM KHCITOpOJIa M aTOM CEPhI CXOTHBI
7. 1o....... OK 02 2
8. AToMHas OpOUTATIB - ITO................. OK 01 2
UYro npeacrasiseT coOoit aToMHas
9. mozeinb D.Pesepdopaa? OK 01 3
10. Onpenenure Kak U3MEHSIOTCS HEMETAITINYECKHE CBOMCTBA U
AIEKTPOOTPHUIIATEIIBHOCTD 3JIEMEHTOB B psiny Be-B-C-N
OK 02 2
11. Mertamnueckue ¥ BOCCTAHOBUTEIBHBIE CBOMCTBA DJIEMEHTOB
B TJIaBHBIX MOATPYIIAaX ¢ POCTOM 3apsja siapa
............ OK 02
2
12 OueHnte NpaBUIBHOCTD CYKJICHUN
A. DJIeMEHTHI TJIABHOW MOATPYIIBI UIMEIOT OJJUHAKOBOE
YHCJIO JIEKTPOHOB HA BHEIIIHEM YPOBHE
b. B riaBHbIX oArpymnmnax BOCCTaHOBHUTEIbHAS CIIOCOOHOCTD 3
YCWJIMBAETCSl C YMEHBIIEHHEM pajnyca aroma OK 02
13. Ornpenenure U3MEHEHUE paiyca aToMa C YBEJIMUYEHUEM 2
3apsaa sapa Juis OK 02

AJIEMEHTOB 3-TO Mepuoaa




14. B aromax snementos **Mg u “’Ca
OJIMHAKOBOE YUCIIO........ OK 02 2
15. Karanuzatop- s70........ OK 01 2
16. Kaxkue BemecTa 00pa3yroTcs B
pe3yJIbTaTe peaKMK HENTpaIu3auuu? OK 01 2
17. B peaknuio 3amenieHys BCTyNaror. ... OK 01 2
18. Omnpenenure TUIbI MPEIOKEHHBIX XUMHUUECKUX
pEaKLHii:
Ca(OH), + 2HCI = CaCl; + 2H,0CaO OK 01 2
+ CO, = CaCOs3
18. DNEKTPOIUTHYECKAs JUCCOLUALUA - OK 01
ITO..............
19. [TpuBenuTe ycnoBus NpOTEKaHUS
peaKIuu HOHHOTO OOMeHa OK 04 2
20. JHarite na3panus BemectBaM:N203, Cl207, N2O, AlLOs,
Na,O I1IK 2.4. 3
21. HasoBute okcuapl, KOTOPBIE COOTBETCTBYIOT
JTAHHBIM OK 01 3
BeniectBam:Fe(OH)3, HoSO3, NaOH.
22. [TpuBeauTe npUMeEpsl IBYX PACTBOPUMBIX U IBYX
HEPACTBOPUMBIX OKO01 3
OCHOBaHHUSI.
23. [IpaBaa nu, 4TO MUIIEBas Coaa — 3TO IIK 2.4.
cosis?Ecnu ma, To KakoW KHCJIOTHI? 2
24. NHpukaropel -310 ............. OK 02 2
25. HazoBuTe KHUCIOTHI, KOTOPBIM COOTBETCTBYIOT
CJIEYIONIHE BellecTBa:KapOOHAT HATPHS, XJIOPU
Oapwst,CHITMKAT KaJus,MeIHbIN KyIopoc. OK 02
3
26. Ha3zoBute 0cHOBaHUs, KOTOPBIE COOTBETCTBYIOT
IAHHEIM OK 02 3
okcugam:FeO, Al,Os;, NayO
27. [TpuBeuTe hopMyJIbl CIEAYIOUIMX BEIIECTB: CyJIb(aT Meau, 3
xJyiopuz 6apus, cyab(UT LIMHKA, HUTPAT Kalus,
KapOOHAT KabIIHs OK 01
28. Illenoun - aTo0........ OK 01 2
29. [TpuBeuTe KIaccuuKau Comei.
IIpusenure npumepsl OK 02 2
30. [IpuBenuTe Npu3HAK peaKUUU MEKIY OK 02
CEpHOM KUCJIOTOW U MarHueM 2
31. Teopust XUMHUYECKOTO CTPOECHHUS
OpPraHMYECKUX COEIMHEHUH ObUIa CO3JaHa..............
OK 01 2
32. [TpuBeaute CTpyKTypHYIO HOpMYITy
renTuH-3 OK 01 3
33. Kak Ha3bIBaeTcs BEIIECTBO, CTPYKTYpHask (hOpMyJia KOTOPOTO
CH;
|
CH;—- CH, - C - CHs3
| OK 01 3




CH; - CH3

34.

N3omepus- s1o........ OK 01

35.

VKaxuTe BaJI€HTHOCTb yIJIepo/ia B OPraHMueCKOu
XUMUHA OK 01

36.

HazoBuTte yrieBoaopoibl, KOTOpbIE
BXOJSIT C COCTAB MPUPOIHOIO ras3a OK 01

37.

MHoroo0pa3ue OpraHn4ecKux
COCTMHEHUH 00YCIIOBIICHO. ....... OK 01

38.

Kaxk Ha3bIBaeTcs peakius
MOJIYYEHUSI KaydyKOB OK 02

39.

Cdopmynupyiite npaBuio
MapKOBHHUKOBA OK 02

40.

Kaxkoii kmacc opraHM4ecKux COeIMHEHUH 1aéT
pEeaKLno
«cepeOpstHOToY 3epKasia OK 01

41.

HazoBuTte k kakoMy KJ1acCy OpraHMueCKUX COeAMHEHUMN
OTHOCHUTCSHI 11K 2.4.
TJIUIEPUH

42.

Peakuus mpucoeuHeHUsT BOJbI
Ha3bIBAETCA ........ OK 04

43.

[MpuBeaute  Ha3BaHWs  CICAYIOMIUX (PYHKIIMOHATHHBIX

rpymnim:
- OH,- COH, -COOH, NH» OK 01

44.

Peakmust Mexx 1y KapOOHOBOW KHCIIOTON U CIIUPTOM , B
pe3yabpTaTe KOTOpoi oOpasyercs CI0KHBIN A(Up U Boaa OK 04
Ha3bIBAETCH......

45.

Kak B ObITY Ha3bIBAIOTCS CIIOXKHBIE Y(PHUPHI TTUIEPHHA U
BBICIINX
KapOOHOBBIX KUCIIOT? 11K 2.4.

46.

Bribepure 1Ba IMITHUX COSAUHEHUS :
caxapo3a, LIeJUII0J103a, MypaBbUHAs KUCIIOTA, Kpaxmall,
IJIF0K03a, KayuyyK 11K 2.4.

47.

OMEBUIEHUE- JTO..... OK 04

48.

KakoBa riaBHast Guosiorndyeckasi poJib IIIOKO3bI B OK 04
OpraHM3Me 4eJI0BeKa

49

CKOpOCTh TOMOT€HHOM XUMUYECKOU pPEaAKIINKU
MPONOPIIMOHAIBHA U3MEHEHUIO: OK 04

50.

Ha3zoBure npu3Haku, XapakTepU3yIOILIHe COCTOSHUE
XUMHUYECKOE PABHOBECHE PEarupyrolle CHCTEMbI OK 02

4.3 [lpakTHyeckue 3aIaHUS U 32124
Pazgen 1. OcHOBBI CTpoeHMsI BellecTBAa - 33Ja4d Ha COCTABJIECHUE XUMHYECKHX
dbopMyI1 ABYXaTOMHBIX COeTMHEHUH (OKCUIOB, CYIb()UIOB, THAPUIOB U T.IL.).
Hatime nazeanus credyiowum coeOUHeHUsIM.

leO MHO AH3 CI’QS3 Zl’le Ag4SI Ca3N2 COz CaO P205 CC14 NaBr FCS MgHz

A14C3 K3P Ml’lOz F6203 Clzo KCl MgF2 CrS CaH2 SlH4 K4C C&}Pz NazO CuO N203
Ml’l207 LIF PC15 HgBI' AgZS CuS HC] Na4Si AIN L13P CI'203 A8205 N02 B203 BaClz




PBI‘3 MnS PH3 LiH BaZC A14SI3 Na3P Nzo SlOz MgO CI'FQ Kzs CH4 PbO AU203 NH3
CaS N,O:s HgO AIP

CocraBbTe (pOpMYJIBI IO HA3BAHUSM:

I. Hurpun xanus 1. KapOun nmurus

2. Cwinuua Maraus 2. Oxkcun pocdopa (111)
3. Tuapun amOMUHHS 3. ®ropux memu (II)

4. Cynbdun ceunna (II) 4. Oxcun cepebpa

5. Bpomuj nuHKa 5. Tuapun murus

6. Oxcun yriepona (IT) 6. Cynsdun meau (1)

7. Oxcup xnopa (V) 7. Hutpupg narpus

8. Oxcupn Gapus 8. Homun cepebpa

9. ®ochun xenesa (I11) 9. Oxcun xpoma (IT)
10.KapOun maraus 10.0Oxcup azota (V)
11.I'mapun xanus 11.I'mppun HaTpus
12.Cynbun anroMuHus 12. Xnopun xpoma (I1I)
13.Nomaux menu (I) 13.0Okcun kanus
14.Cynbdun prytu (II) 14.0xcun mpimbsika (111)

15.0xcup xnopa (III)
16.0kcun ceunna (IV)
17.0kcua uuHKa
18.Cunuing Kajabus
19.'mnpun 6apust
20.Cynbdun xeneza(Ill)
21.0kcup azota (II)
22.0xcu aJJIOMUHAS
23. Xnopun xenesa (I1)
24 Hutpup 6apus
25.0kcup prytu (I)
26.0xcun cypbMmsl (V)

15.Cynpdhun nuaka
16.@ochun menu (11)
17.0kcup xene3a (II)
18.bpomu mapranma (1)
19.Cynpdun nurus
20.®ocdun cepedpa
21.®ropun xenesa (1)
22.0xcup xpoma (VI)
23 .Hutpun nutus
24.Cynbdua Maraus
25.0xcupn menu (1)
26.Xnopun prytu (II)

Pa3nen 2. XuMnuyeckue peakunu

3aaun  Ha COCTaBJICHHUE YpPAaBHCHHWM peaKIuii: COCIUHCHHS, 3aMEIIeHUs,
pasnokeHusl, 0OOMEHa M PeaKIMil ¢ yJ4acTHeM KOMIUIEKCHBIX COSIMHEHUU (Ha mpuMepe
TUIPOKCOKOMILJIEKCOB ~ QJIIOMHUHUS M LHUHKA); OKUCIUTEIBHO- BOCCTAHOBHUTEIIBHBIX
peaknuii ¢ MCIOJIb30BAHHEM METO]Ia AJIEKTPOHHOTO 0ajaHca; ¢ y4acTHEM KOMILIEKCHBIX
COCIMHECHHH (Ha TpUMeEPE THIPOKCOKOMIUICKCOB ATFOMUHHUS U IIMHKA)

1. Peakiueii 3aMeIeHus! IBIISICTCS
a) TOpPEHHE BOJIOPO/Ia B KHCIOPOIE;
0) BoccranoBienne okcuaa meau (1) Bogopomom;
B) B3aUMOJICCTBUE TUJIPOKCHIA KaJIKs C CEPHOU



KHUCJIOTOM; T) TepMHUYECKasi JeruapaTanus TuAPOKCHIa
UHKA.

2. Peakuus, ypaBHeHne kotopoil CaO+C0O2=CaCOs,Ha3bpIBacTCs peakuuen

1) coennnenns; 2) pa3noKeHus; 3) oOmeHa; 4)  3amenicHHS.
BiaumopeiicTBue ruipoKcuaa Kalblus ¢ COMSHOM KHUCIOTOM - 3TO peaKius
1) coenuHeHUs; 2) pa3noKeHus; 3) obmeHa; 4) 3amernieHus

3. VYkaxkure  peakuuroo, KOTopas  SBJISETCA  pEaKUueld  pasyIoKeHUs

u 1991 (S C U3MEHEHUEM CTEIIEHU OKHUCIICHUSA:
a) Cu(OH), = CuO + H,0; B) 2KNOs=
2KNO,+0,; 6) CuO + H2 =Cu + H20; 1) CaCO; =
CaO + CO,
4. Hanummre peakiuu, yKa)KUTe TUI PEaKIUU:
a) pa3JIoKEHUS YrOJIbHOU KUCIIOTHI; B) pa3lIOKEHUS TUAPOKCHUAA
meau(Il);

6) IMMOJIYYCHUA aMMHUAKa U3 IIPOCTHIX BCIICCTB,

I') B3aUMO/JIEIICTBHE a30Ta C KUCIOPOAOM
5. Hanmmure peakuuu, yKaKuTe TUI PEaKIUU:

a) )KeJIe30M U cepoii; B) OKCHJIOM Oapuisi U OKCHIOM
cepoi(I1V);

0) GapueM © cepHOU KHUCIOTOI; r) okcuza cepsl (IV) u
KHCJIOPOJIOM;

6.  VYpaBHsWTE peakIMd METOJOM  dJeKTpoHHoro OamaHca. PaccraBbTe
K02 puLIneHTHI

HI + H,SO; — I, + H.S + H,O

HzSO4 + CU2O — CUSO4 + SOz +

H,O HNO; + FeO — Fe(NOs); +

NO + H,O

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

SO, + KMnO4 + H,O — K,SO4 + MnSO4 +

H,SO, SO, + K,Cr,07 + H,SO4 — K,SO4

+Cr2(S04); +H,O

¢ 3ajauu Ha pacyeT KOJIMUYECTBEHHBIX XapaKTEPUCTUK MTPOIYKTa peaKkLnuu
COEIMHEHUS; MACCOBOM MM 00BEMHOMU JOJIH BBIXO/a MPOAYKTA PEAKIIMH COSTUHEHUS
OT TEOPETUYECKH BO3MOXHOT0; 00bEMHBIX OTHOIICHUH T'a30B; KOMTUYECTBEHHBIX
XapaKTePUCTUK UCXOJHBIX BEUIECTB U MIPOYKTOB PEaKIUU; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYyKTa PEeaKIIMU, €CIIM OJTHO U3 BEIIECTB JaHO B BUE
pacTBOpa € ONPENEIEHHON MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.
1. TIpu B3aumonelcTBUM HATPUS KOJIMYECTBOM BerecTBa 0, 5 MOJIb ¢ BOIOM
MOJTy4UIIN BOJOpo 00bEMOM 4,2 11 (H. y.) Beruncnure npakruyeckuii Beixos rasa (%).
2. Meramumueckuii XpoM IOJIy4arOT BOCCTaHOBJIEHHEM ero okcuaa Cr,O;
METaJUIMYECKUM alOMUHUEM. Beruuciure maccy XxpoMa, KOTOPbI MOKHO MOJIYYUTh

MIPU BOCCTAHOBJICHUH €T0 OKCHIa Maccor 228 T, eClu MPaKTUIECKUN BBIXOJT XpoMa
coctaniseT 95 %.



3. Onpe,uenHTe, Kakagd MacCa MCJIM BCTYIIUT B PCaKIUIO C KOHI.IGHTpPIpOB&HHOfI

CEPHOU KUCIIOTOM /I osrydeHus okcuaa cepsl (IV) o0sémom 3 11 (H.y.), €ClIi BBIXOJ

okcuaa cepsl (IV) cocrasuser 90%.

4. K pactBopy, coep KaiiemMmy XJOpU/I Kalblds Maccoii 4,1 T, NpuimIu pacTBop,

conepkanuii pochar HaTpus maccoii 4,1 r. Onpenenure Maccy MOJYISHHOTO 0CalIKa,

€CJIM BBIXOJI MPOJYKTA PEeaKIuu cocTaBisieT 88 %.

®  3ajaHus HA COCTaBJIEHHME MOJIEKYJISIPHBIX U MOHHBIX PEAKIIUI ¢ yuacTUEM

OKCHIOB, KUCJIOT, OCHOBaHUM U COJ'ICI\/'I, HMOHHBIX peaKL{HI’I THApOJIN3a COHCﬁ,

YCTAaHOBJICHUE U3MCHCHUSA KUCIIOTHOCTU CPEIBI.

1. Kakne wu3 conen RbCI, CI’z(SO4)3, Nl(NO})z, NazSO3

nozasepratorcst  ruaponausy?  CocTraBbT€  MOHHO-

MOJICKYJIIDHBIE M MOJIEKYJISIDHBIE  ypaBHEHUSA
THIPOJIN3a COOTBETCTBYIONIUX conel. Kakoe 3HaueHue

pH (> 7 <) umeroT pacTBOpHI 3TUX COJIEH?

2. Hamumwurte MoJIHOE W COKPAIEHHOE YPaBHEHHsS PEaKIIUM:
KOH (p) + HCI (p) = KCI(p) + H,O (mn)

CaO (okcun) + 2HNO; (p) = Ca(NOs), (p) + H.O (mx) Mg(OH), (1) +

H>SO4 (p) = MgSOu(p) + 2H,0 (M)
CuClL (p) + 2KOH (p) = 2KCl(p) + Cu(OH)|
AL(SOs); (p) + 3BaCl: (p) =3BaS04| +
2AICl5(p) K,S + 2HC1 = 2KCl1 + H,S1
Na,COs; + 2HNO; = 2NaNO; + H,O +
CO,1 Mg + H,SO; = MgSO, + Hat

Paznen 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKHUX BelIeCTB

° 32[,[[8.‘{1/[ Ha pacucT MacCOBOM 01 (MaCCLI) XUMHUYCCKOI'O 3JICMCHTA

(coenrHEHUs) B MOJIEKYJIE (CMECH).

Bapuant 1. Beruucnute MaccoByto noito azota B HuTpate kanbius (Ca(NOs),

Bapmuant 2: Beruncaure conep:kanue kuciaopoa B nepmanranare kanus (KMnOy)

Bapuant 3: Beruucnure conepxanue cepbl B Munepaie nupure (FeS,)

Bapuant 4: Beraucnure MaccoByro J0J1t0 cepedpa B okcuje cepedpa (Ag,0)

® [IpakTnueckue 3aJIaHUSA o

HOMEHKJIaType
Pa3IMYHBIX KJIACCOB.

1. Bremmcartb OTACIBbHO OKCHUBI, OCHOBAHHA, KUCJIOTHI U COJIH.

Jlaths Ha3BaHusl.

KJ1accuuKalu,

U XUMHWYCCKHUM Q)opMynaM HCOPTraHNYCCKUX BCIICCTB

A b B r il E K 3
1|Na;0 NaOH | CO; SO, MgO | HNO; [ Ba(OH) |cCO MnO,
2
2 SlOz Zn0O H3PO4 Ag20 N203 CTO3 MnO HF HleO3
3 HzSO4 COZ Ca(OH)z BeO LIOH CrO MH203 SO3 SlOz
4A1,05 BaO | MgCO, |Cu(OH) |[ZnO |Cr0; |HMnO., | Ca(OH), [ KsPO,




2
SINO HNO; [ MnO NO, HCI H,SO, | NO» FeO P,0Os
6[MgSO, SO, CL,0s H,Si10s AI(N CO NO AL,0Os BaO
03)s
7IFeO K,CO; | Fe O Hg(NO; | CaO Ba(O Ag,SO, PbSO; AgOH
)2 H),
2. CocraButh ()OPMyJIBI BBICIIMX OKCHIOB JIEMEHTOB C IIOPSAAKOBBIM HOMepoM: 1)14,
34,41 2) 75, 16, 3) 33, 50, 40 4) 6, 35,24 5)
21, 25,32
3. CocraBuTh MONIEKYISPHBIE (POPMYJIBI OKCHIOB, IIOIIUCATE XapaKTep OKCUIA U
COCTaBHTH (DOPMYITY COOTBETCTBYIOIIETO THIPOKCHIA :
1) a30Ta Co CTEIEHbI0 OKucaeHusa +1, +2, +3, +5
2) xJI0pa co CTENeHkIo OKucenus +1, +3, +5, +7
3) maprana co cTeneHsro okucnenus +2, +3, +4, +7
4. Bemmcarh OTAEIBHO O€3pa3IMIHbIE, OCHOBHBIE, KHCIOTHBIC U aM(OTEPHBIE
OKCHJIbIL:
A b B r i E X 3 nu
1 | Na,O | CaO CO, SO; MgO N,O; | BaO CO MnO,
2 | Si0O, Zn0O P,0Os Ag,O N>O; CrO; | MnO MnO, NO
3 1 S0, CO, CaO BeO Li,O CrO Mn,O; | SO; Si0,
4|1 ALO; | BaO SeO, CuO ZnO Cr,O; | MnO, | CaO CrO;
5| NO N ,O; MnO NO, Na,O SO; NO, FeO P,0Os
6 | MgO | SO, CL0O:s Si0, Al,O; [ CO NO AL,Os BaO
7 | FeO SO; Fe,O; HgO CaO BaO Ag,0 SO; PbO
5. BsInucarh HEPACTBOPUMBIE OCHOBAHUS U IIENOUM. J[aTh Ha3BaHMS.
A b B r I E XK 3 14
1 Na, S NaOH | CO, SO; Mg(OH | HNO; [ Ba(OH) | CO Cu(OH)
(O ) 2 2
2 CsOH [ Cu(O H;PO, | NaOH N,Os Cr(O MnO KOH | H»Si0;
H), H),
3 H,SO4 | COs Ca(O BeO LiOH CrO Sr(OH) SO; Sr(OH)
H), 2 2
4 | ALO; Ba(O MgC Cu(OH) | ZnO Cr,0s HMnO, | Ca(O | K5PO4
H), O, 2 H)
S5 LiOH HNO; | Mn(O | NaOH HCl CsOH | Fe(OH) | FeO P,0s
H), 2
6 MgSO SOz LIOH HzSiO3 AI(NO3 CO NaOH AL2 BaO
4 ) 0O;
7 Cu(O K;CO; | Fe;O; [ Hg(NO | Ca(OH) [ Ba(O Ag,SO, | Ba(O [ KOH
H), 3)2 2 H), H),

o HpaKTI/I‘leCKI/Ie 3alaHusl Ha OIPCACIICHUC

XUMHYECKON aKTHUBHOCTH

BC€IICCTB B 3aBUCHMMOCTHU BHU 1A XAMHUYECKOH CBSI3H U THUIIA KpHCTaJIJII/I‘IGCKOﬁ PECIICTKU.

1. Pacnpez[eJme JaHHBIC BC€IICCTBA B Ta6J'H/IHy COINTaCHO UX THUITY XHUMHYCSCKOH




CBA3U.

Hounnas KoBanenrnas
CBSI3b noJIsipHas

KoBanenTtHas HenossipHast Metaumdeckas

MgClz, Hz, COz, Nalz, HF, Al, ZHO, Fe, Bl'z, Ca3N2, 02, SO3, HBI‘, Ale},

CuSn(cmutaB)

2. Tlpom3sBeauTe COOTBETCTBHE:

Bune! cBsi3u BemectBa
1.KoBanenTHast HenossipHas A) Xnopu KaabIus
2.KoBanenTHast nossipHas b) ®Top
3.Uonnas B) Hunk
4 Metannuyeckas I') Ammuax
5.Bogoponnas J)Anerunen

E) Oxcun 6apust

® 3ajaHMs Ha COCTaBJICHHME YpaBHEHUN XMMHUYECKUX PEAKLUU C yd4acTUEM

MPOCTBIX U CJIOXKHBIX HCOPraHUYCCKUX BCIICCTB: OKCUAOB MCTAJJIOB, HCMCETAJIJIOB U

aM(I)OTCpHBIX OJICMCHTOB;, HCOPTraHHUYCCKUX KHUCJIOT, OCHOBaHUM H aM(I)OTepHBIX

THJIPOKCHUJIOB, HEOPTAaHUYECKUX COJIeH, XapaKTepU3YIOUIMX WX CBOMCTBA U CIIOCOOBI

IMOJIYyUCHHUS.

3aKOHUYNTE YpaBHEHUS PEAKIUM:

Na,O + H,S(u30) —

BaO + SiO; (t)—

Fe,03 + C (t)—

FeO + O, (t)—

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

NaOH(xonn) + Fe(OH); —

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

Al +KOH +H,0 —

Cl, + Ca(OH), —

HCI + CuO —

H;PO4 + Zn(OH), —

H,SO4 + ZnO —

H,COs (t) —

H,Si0; (t) —

HNO; (t) —

MgO(u30) + HCl —
K,O + ZnO (t)—
CaO + 2H, (t)—
NH4OH +

KOH +

NaOH(TB) +
Ba(OH), +
NaOH + NH4HS

Zn + NaOH(TB) (t)—
H,SO, + Mg(OH), —
HCI1 + Be(OH), —
HCI + AI(OH)3 —
HCI + AgNO3 —
H,SO; (t)—

H4P,0; (t)—

3 HNO; (t)—

Pasnen 4. CTpoeHne u CBOICTBA OPraHMYeCKUX BeleCTB




° 3asaHus Ha COCTaBJICHUE HA3BaHUM OPraHMYECKUX COCIUHEHUHN 110

TPUBHAIILHON WJIM MEKyHAPOJHON CUCTEMAaTUYECKON HOMEHKIIATYpPE;

l. Hazosure IIPUBECHHBIE HUKE
YIJIEBOJAOPOIBI o MEXyHapOJHONM HOMEHKIIAType
IUPAK:
CH; CH;
CH; - CH - CH; — CH- CH;4 CH:-CH;-C - CH-CH,0OH
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. IlpuBeneHHOMY HWXKE YIJIEBOJOPOJY JAWTEe HAa3BaHHWE 110 HOMEHKJAType
IUPAC, ykaxuTe CKOJBKO IIE€PBUYHBIX, BTOPHYHBIX, TPETHUUHBIX U
YETBEPTUYHBIX ATOMOB YIJIEpOAA COACPKUTCA B aykaHe. M3omepoM Kakoro
YIJIEBOJOPOAA HOPMAJIBHOIO CTPOEHUS SABIAETCSA JaHHBIA  yIIIEBOAOPOA?
Harmumure ero gpopmyiy.

a) 0)
Chy-CH, CHy CHs
HiC~CHy CH H,C-CH-C~CH,
CH,-CH-CH, H,C—CH, ' CH,CH,
CHy

3. Hammmure cTpykTypHBIE (GOPMYIIBI COSAMHEHHUH 0 UX
Ha3BaHUAM: a) 2,5-TUMETHUITEKCEH-3;
0) 2-MoHOMETHII-3,5-
JTUTNIPOITUITHOHAH; B) 2,5 -
JTUMETHUI - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOpreKcaHoBasi KUCII0Ta;

I) 2 - aMHHOOYTaH.

4. Hamumute cTpyKTypHBIE (POPMYJIBI BCEX COCTMHEHUN COCTaBa: HA30BUTE
HOJIyYEHHbIE COCTUHEHUS.

a) C6H12; 6) CSHUOH; B) C5H11N02.

L4 3a,Z[aHI/I$I Ha COCTABJICHUC ITIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX



(dbopMyI1 OpraHMYECKHUX BEIIECTB OTIEIHHBIX KIACCOB.

5. Hamummre nosiHbIe U COKpaIeHHbIE CTPYKTYPHBIE (DOPMYIIHI .

2,2,3,4-TeTpaMeTHIINEHTaH 2,3,6-TpuMeTni-3-

STUTEITAH

2,5-TMMeTHIIreKCceH-3; 2-MOHOMETHUJI-3,5-TUTIPONTUITHOHAH;
2,5 - TMMETHII - 3-HUTPOTEKCaH; 2,3-AuxJI0prekcaHoBas

KHCJIOTA; 2 - aMHHOOYTaH. 4 - METUITIMHTEH-3 2,2-

JTUMETHIIOYTHH -3
6. CocrtaBbTe CTPYKTypHBIE (POPMYJIIBI TPEX AIIKHHOB, KOTOPBIE U30MEPHBI 2
MeTunOytanueny-1,3.J[alite UM Ha3BaHUS.
® 3anauM Ha ompejeNeHue MpocTenleil GopMyIbl OpraHHUECKON MOJIEKYIIbI,
UCXOJs U3 DJIEMEHTHOI0 cocTaBa (B %).

1. Kaxkosa popmyna coequHeHus, B KOTOPOM MaccoBasi A0JIsl KaJlus paBHA
0.565, yrnepona — 0.087, kucnopona — 0.348?

2. BeiBemure npocTeiinnyio (GOpMylly COEIMHEHHS, €CIM H3BECTEH
€ro 2JIEMEHTHBIN COCTaB:

a) yranepoaa 0.2730 (27.3%) u xucnopoaa 0.7270 (72.7%)

0) kampius 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 MoJeKyIspHYI0 GOPMYJTy COEIMHEHHS a30Ta C BOJOPOIOM, ECIU
MaccoBas [0 BoJopoaa B HeEM paBHa 12.5%, a oTHOcHUTeNbHas MJIOTHOCTh MapoOB
ATOr0 BEUIECTBA MO BOJIOPOY paBHa 16.

4. Tlpu cropanuu 3,636r BemecTBa o0pasyercs 8 T' yrileKucoro rasa u 4,3632

r ¥ Boabl. Macca 1 mMoJsib JaHHOTO BemiecTBa paBHa 60T. Y CTaHOBUTH MOJIEKYJISPHYIO
(dhopMyTy TaHHOTO BEIIECTBA.

Pasnea 6. PacTBopsl
3aauy Ha IPUTOTOBJICHHUE PACTBOPOB.
2. Onpenenure, CKOJILKO IPAMMOB BEILECTBA HYKHO ISl TPUTOTOBICHUS 25 Mt 10
M pactBOpa ruapOKCHIa HATPUSI.
Otser: 10T
3. Onpenenure, CKOJLKO T' BOALI HEOOXOAUMO MpUbaBUThL K 45 1 pactBopa NaOH
(0=6%), 9TOOBI OTYUNTH KOHEUHBI pacTBOP C MaccoBoii noneit 1%.
4. Onpenenure MaccoByH JOJIO BELIECTBA B PACTBOPE, KOTOPHIA ObUI MOIydYEH
npubasnenuem 175 r KCl (0=20%) x 1000 r BozabI

5. Onpenennre MaccoOBYIO JOJIO BENIECTBA B PAaCTBOPE, KOTOPHIA OBUI MONTyuYEeH
npubasneruem 30 r Na,CO4 x 1000 r BobI

4.4. 3ananus 1ad0paTopHBIX padoT

O6opynoBanue JgaGopaTopuu M Ppadodyux MecT Ja0OPATOPHU: MEH3YDKH,
MTUMETKA-KANEeIbHUIBI, TEPMOMETPBI, MHKPOCKOII, JIYTbI, MPEIMETHbIE W TIOKPOBHBIC
CTeKJIa, TUIAHILETHl Ul KareJdbHbIX peakiui, guiabrpoBanbHas Oymara, MPOMBIBAJIKH,
CTEKJITHHBIE TIPOOUPKH, PE3MHOBBIE POOKH, (POHAPHKH, HAOOP PEAKTUBOB, CTEKJISTHHbIC

IaJIOYKH, IITAaTHUBBI OJIA HpO6I/Ip0K; MCPHBIC HMWJINHAPBI, BOPOHKU CTCKIIIHHBIC, BOPOHKHA



nenutenbHble nuMHApudeckue (50-100 mir), ctynku ¢ nectukoM, GpaphopoBbIe YaIKH,
NUHIETH, (UIBTpbl OyMaxkHble, BaTa, Mapis, 4YacoBble CTEKIa, 3JIEKTPOIUIMTKH,
nabopaTopHbIe LITATUBBI, CIIUPTOBBIE TOPEJIKHU, CIIUYKH, MPUOODP Ui MOJyYEHHUS Ta3oB
(wmu mpoOMpKa ¢ Ta300TBOJHONW TPYOKOH), Aepkarenu aisi MPOOMPOK, CKIISTHKH JUIS
XpaHEHUsl peakTUBOB, pa3JaTO4YHbIE JIOTKU; Xxumudeckue crakanbl (50, 100 u 200 mu);
HIMaTeNI; MUHIETH; TUTeIbHBIC MIUMIL, CEKYHAOMEPHI (TaiiMepbl), MepHbIE TPOOUPKU
(ra 10-20 mu) u MepHbie ko051 (25, 50, 100 u 200 M), BoasiHas OaHs (MM TEPMOCTAT),
CTEKJIIHHBIE TMaJIOYKW; KOHWUYECKHWE KoyIObl Juisi TutpoBanus (50 um 100 wmo);
MHAMKATOpPHBIE IMOJIOCKU JUIs ompezeneHuss pH u cranpgapTHas MHAMKATOpHAs IIKaia;
YHHUBEpCaIbHBIA HHIUKATOP; muneTku Ha 1, 10, 50 mu (umu go3atopsl Ha 1, 5 u 10 M),
OIOpEeTKH JJIs1 TUTPOBaHUs, MeqUIIMHCKUE mpHibl Ha 100-150 mut, maboparopHsle n/unm
aHaNMUTHYEeCKue Bechl, pH-meTppl, cymwiapHBIM mKad, u ap. JgabopaTopHOe
obopyoBaHue.

Paznen 2. Xumuueckue peakuun JlaboparopHast padota "TuIbl XUMUYECKUX
peakumii".

HazBaunue teMbl

Tema 2.2.97eKTpoIUTHYECKAS TUCCOIIMAIIAS M HOHHBII OOMEH

PesynbpTaT 00yueHUs

ViccrnenoBaHue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIUXCS
BEIIECTB) U MPU3HAKOB XUMUYECKUX peakiuil. [I[poBeneHne peakiuii HOHHOTO

00MEHa, OIIpeIETICHUE CPEIbl
BOJHBIX PACTBOPOB

Oo0mue komnereHuuu [(OK 01 OK4

Bomnpocsr 1uist fommycka k mabopatopHoit paborte

a) chopmynupyiiTe 11eb MIIaHUPYEMOT0 SKCIIEPUMEHTA
1. Ilpu kakux yCIOBHAX BO3MOKHBI HEOOPATUMBIE PEAKIMU?
2. Bosmoxna i peakuus: HCl + KOH = H,O + KCI
3. 3anuIunTe THIBI XUMHYECKUAX PEAKIMI M0 HMEIOIUMCS KIaCCU(DUKALIIM.

4. Nomummure peakuuio: ZnCl, + NaOH =? + 2 . Ilouemy
BO3MOYKHA 3Ta HeoOpaTuMast peakifus?
5.3anummre HEOOPATUMYIO PEAKIIUIO, KOTOPAs IIPOTEKAET C BHIIAICHUEM
ocajka.
[IpoBeieHKE OMBITOB

O6opyaoBaHue 1 mocyaa PEaKTHUBBI

CTekIsIHHBIE TPOOUPKHU pactBop ruapokcuaa Hatpus (NaOH),

PactBop consnoit kucnotsl (HCI)

PactBop cynedara meau (I1) (CuSO,)

PactBop xap6onara Harpus (Na,COs)

PactBop cynbdara maraus (MgSO,)

PactBop xmopuna xenesa (III) (FeCls)

TOPUTM IIPOBEJEHUS OTbITA 2 Bomnpocsl u 3aganus

OnbIT 2. Peaknun, naymme ¢ o0pazoBaHuemM




cJ1ad0ro JICKTPOJIUTA

K mnomydeHHBIM B TpEbIIyIIEM OIBITE
0caJKaM THAPOKCHUIOB Keje3a, MarHusl U Meau
pacTBop bi ()
[TOJIHOTO UX PACTBOPEHUSI.

[IpUJICHTE COJITHOM  KHCJIOTHI

AJITCOPUTM TTPOBEIEHUS OTbITA |

OmnpIt 1. Peakuum, uaymue ¢
00pa3oBaHMeM 0CAJIKA.

[Tpo6ieMHBI OMBIT.

Haneiite B Tpu mnpobupku mno 2 Mi
pactBopa xjopuma xkenesa (III), cynbdara
Marausi, cyibdara Mmeau u npubaBbTe B KaXIyIO
110 TAKOMY K€

KOJIMYCCTBY LICIIOYH.

Uro BeI HaOmo1aeTE?

Kaxkoit iBeT umeroT o6pa3oBaBmiecs 0caaku?
CocTaBbTe ypaBHEHHS COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIUH.

CpaBHHTE LIBET OCAIKOB

Ocaku COXpaHsIiTe 10 CIACITYIOIIErO
OIIbITA

ANITOPUTM IIPOBEJEHUS OIBITA 3

Bomnpocs! u 3aganus

OneIT 3. Peaknmumn, uaymme c

o0pa3oBaHueM rasa.

K pactBopy kapOoHaTa HaTpus MpHICHTE
OCTOPOKHO PacCTBOP COJISTHOM KUCIIOTHI.
OOpaTtuTe BHUMaHUE Ha BHIJICIICHHE

rasa.

OOBsACHHTE BBIJEIECHUE Ta3a.
CocTraBbTe MOJIEKYJISIPHBIE U HOHHbBIE
YPaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUM.

O0paboTKka pe3yIbTaToB:

1. HpOﬂHaJ'II/ISI/IpOBaTI) MOJIYUYCHHE COOTBECTCTBYIOIIHNX PE3YJIbTATOB THIIAM

XUMHYECKUX PEaKIUM.

2.  CdopMynupoBath € 00IHi BBIBOI 00 0OMEHHBIX PEAKIUIX, HAYIIUX 10 KOHIA

HazBaunue teMbl

Tema 4.2. «DUUKO-XUMHUUYECKHE
CBOMCTBa HEOPTaHUUYECKHUX BEIIIECTBY

PesynbraTt 00yueHUs

YcraHaBIMBaTh 3aBUCUMOCTH (PU3HKO-
XUMUYECKHUX CBOMCTB HEOPraHUYECKUX
BEIIECTB OT CTPOCHHS aTOMOB U MOJIEKYJI, &
TaK)Ke TUIIA KPUCTAIIIMYECKOMN PELIETKH




OO011e KOMIIETEHITNT

OK 01 OK4

Pasnen 3. CtpoeHue u CBOMCTBAa HEOPraHUYECKHUX BelIeCTB.

JlabopaTopHas paborta «CBOHCTBa METAIIJIOB

Bomnpocs! 11 gonycka k 1abopaTtopHoii padote

JlaTe onpeneneHne MeTaiaM.

SNk =

Crioco0n1 MOJIYy4YCHU MCTAJIJIOB.

HazoBute ¢usznueckue cBOMCTBAa METAJLIOB.

Kakue mertanibl B3aMMOAEHCTBYIOT C KUCIOTAMK?
Kakune Meranibl B3aUMOIEUCTBYIOT C BOJIOW?

Kak B3anMoAeiCTBYIOT METAJIJIbI C pACTBOPAMU COJIEH.

7. Yro Takoe kopposus MeTtaioB? Kakue ObIBAIOT THIIBI KOPPO3HH.

CnocoObl 3alIUTHI MCTAJUIOB OT KOPPO3HHU.

8. TIpoBeneHHE OMBITOB

OO6opya0OBaHME U TTOCYAa

PEaKTHBBI

CTeKJIsIHHBIE TPOOUPKHU

HaTpUN METaJUINYECKUI

CIIMPTOBKA

Maraum

nepKaTesb

Meab

OKCHJI CBUHIIA

okcu xxene3a(Il)

OKCHUIa MCaU

KHCJIOTa CEpHaA

Kucnora consaaas

ANITOpPUTM IIPOBEJIEHUS OMbITa 1

Bomnpocs! u 3ananus

OrmreiT 1. OTHOIIIEHNE METAJUIOB K BOJIE.

[TpoGIeMHBI# OTIBIT.
B mmpokuil crakaH Hanente BOJBI U
[OJIOKUTE KyCOUYEK HATPUS WU KAJIHSL.
JloGaBbTe B

¢deHondransenHa.

pactBop 3 xamemu

Urto BBl HaOMOAaETE?

Kax Bener ce6s natpwmii? Kakoii ra3
BBIJIEIISIETCS ?
OTMmeThTe LIBET pacTBOpPA MOCIIE JOOABICHUS
(dheHondranenna.
CocTaBbTe ypaBHEHHE PEAKIUU.




B derpipe TpOOMPKH MOJIOXKHUTE IO
KyCOUKY MarHusi, aJlOMUHUS, jKelle3a U MeIu
U TIPUJIEITE HEMHOTO BOJIBI.

Harpelite pacTBopbl Ha CIUPTOBKE.

OO0BbsicHUTE HAOIIOJaeEMbIE N3MEHEHMNS B
poOHupKax.
CocTaBbTe MOJICKYJISIPHBIC ¥ HOHHBIC
YpaBHEHHS COOTBETCTBYIOIINX PEAKIIHIA.

AJITOPUTM ITPOBEACHUS OIbITA 2

BOHpOCLI H 3adaHUA

OneiT 2. OTHoOlLIEHHE
KHCJI0TaM.

METaJNJI0B K

[Tonoxxute B HPOOMPKH MeETaJlbl MarHus,

Yro BBl HAOIOKAETE?

AJIFOMHMHMA, KEJIC3a U MCAU U HpHHeﬁTe K HUM | OTMeTbTE U3MEHEHHE IBeTa
PacTBOP COJISTHOM KHUCIOTHI npobupKax.
CocraBbTe ypaBHEHHUS
COOTBETCTBYIOIIIUX PEAKIUH.
AJICOPUTM TIPOBEJEHHUS OTbITA 3 Bomnpocsl 1 3aganus
OnbIT 3. OtHoeHne OKCH/0B
METAJUIOB K KHCJI0TaM.
B tpu npobupku Hanewte nmo 1 mi pactBopa [Uto Bbl HaOmogaeTe?
CepHOl KHCIOTHI M J00aBhTe Ha KOHYHKe (OTMCTHTE U3MCHCHUC BeTa
mmatens okcuasl kenesa (II), Memu, CBMHIA. npobUpKax.
CocraBbTe ypaBHEHUS
Conepxumoe N
. COOTBETCTBYIOIIUX PEAKIIUH.
MpoOUpOK B30OITANTE.

OO6paboTka pe3yabTaToB:

1. TIpoanamusupoBaTh MOTyYEHHBIE PE3YIILTATHL.

2. CdopmMynuposarh BEIBOJ O 00 OTHOLIEHHU METAJIIOB K BOJIE.

3. CdopmymupoBaTth BEIBOA 00 OTHOUIEHHH KUCJIOT K METAJIIAM.

4. CdopmynupoBath BEIBOJ 00 OTHOLIEHHH OKCUIOB METAIIOB K KHCIOTAM.
5. ChopmyaupoBath 00IIMIi BEIBOJ 00 OOMEHHBIX PEaKIUIX, UIYIIUX 10 KOHIA

Pa3nes 3. CTpoeHue u cBolicTBa HEOPraHU4ecKux BeuecTs. JlabopaTtopHas
pabota «XapakTep IUCCOLMALNN PA3THUYHBIX THAPOKCHIOBY.

HasBanue TeMbl

Tema 4.2. «DUUKO-XUMHUUYECKHE
CBOICTBAa HEOPTraHMUECKHUX BEIIECTB»

PesynbraT 00yueHus

YcranaBiIMBaTh 3aBUCUMOCTH (PU3HKO-
XMUMHUYECKUX CBOMCTB HEOPIaHUYECKUX

TAaKXXEC THUIIA KpHCTaHHquCKOﬁ PEIICTKU

OO0LIMEe KOMIIETEHIIUU

OK 01 OK4

Bonpocsr muist mormycka k mabopatopHoit pabore

BCHICCTB OT CTPOCHUA aTOMOB 1 MOJICKYJI, a




1. U3 nanneix Bemects Boioepute kucnothl: NaCl; Cu(OH) »; HNOs; Na,SO,; HoCOs.
2. 3akoHYHUTE NpeaIokeHne: KUCIOThI 3TO SJIEKTPOIHUTEL ...
3. 3akonuure peakuuio: Na,S + HNO; = ? + ?
4. Hanmmure ypasaenus aucconnarnuu kucnot: H,COs; H,S.
5.Kakue nHIUKAaTOPhI YKa3bIBAIOT HA KUCIIYIO CPEly
pacTtBopa?
6. OcymectBure npespanienue: SO, — SO; — H,SO, — Na,SO,
7 .Kakue ocHOBaHHSI OTHOCSATCSI K PACTBOPHMBIM OCHOBAHUSIM?
8. U3 nannbix BemecTs Boibepute ocHoBanus: NaCl; Cu(OH),; HNO;; NaOH;
H,CO:s.
9.Hanmmure GopMyIIsl CIEAyIOMUX OCHOBAHUINA: THAPOKCHL KaIMsl, THAPOKCHUT
MarHus, ruapokcu xxenesa (1), ruapokcun sxenesa (I11).
10. Hanumure ypaBrerus muccouuanuu ocHoBanmii: Fe(OH)s; Cu(OH),

11. Kakne nHaMKaTOPHI YKa3bIBAIOT Ha MIETOYHYIO CPELY PACTBOPA OCHOBAHMIA?

IIpoBenenue OnbITOB

Ob6opynoBaHue U IoCcyAa PEaKTUBBI

CrekJIsiHHBbIE TPOOUPKU pactBop comnsiHo# kucnotel (HC)

CIIMPTOBKA pacTBOp YKCYCHON KHCIIOTBI
(CH;COOH),

nepkaTesb pactBop xiopuaa rmuHka (ZnCl,)

pactBop cyibdara maraus (MgSO.),

pactBop rugpokcua Hatpus (NaOH),

pacTBop peHonpTaenHa

pacTBOp JaKMyca

pacTBOp METHIIOBOTO OPAHKEBOT'O

AJICOPUTM TTPOBEJCHHS onbITa | Bomnpocs! u 3aganus

Onbir 1. CpaBHeHMe  XHMHYECKOH

AKTUBHOCTH KHCJIOT

[TpoGneMHBI# OIBIT Yro BBI HaOmoma€eTE?

HaneiiTe B mpoOHpKH 1O 2 M1 pacTBopos | KAKOM ra3 BbLIEIAETCs
CpaBHHTE MHTEHCHBHOCTD BBIJIEICHHS Ta3a

KHCJIOT U }106aBBTe KyCOYKH [IUHKA
Hammmmre MOJICKYJISIPHBIC U HOHHBIC

YPAaBHEHUS PEAKLIUN.

AJITOPUTM TIPOBEICHHUS OTbITA 2 Bomnpocs! u 3aganus

OnbIT 2. XapakTep
3J1EKTPOJTUTHYECKOH TUCCOLUALINN
rHAPOKCHIOB




[TpoGIeMHBII OTBIT

B nBe mpoOupkm BHecute 1o 10 Kamemnb
pactBopoB: B nepByto — ZnCl,, Bo BTOpyIo —
MgSO, u B Kaxayto npoOupkKy 106aBbTe 1Mo 3
Karmu (10 oOpa3oBaHMsI OCAJKOB) pPacTBOpa
menoun NaOH. Ocanku pasnenute Ha ABE
YacTH, K OJHOW J100aBbTE PAaCTBOP KHUCIOTHI
HCl, x apyroif yacTu — pacTBOp IIEIOYH
NaOH (u30bITOK, J10

pacTBOPEHUS OCAJIKa).

Yro BbI HaOmo1aeTE?
Onpenenure XUMHUYECKUN
00pa30BaBIIMXCS THAPOKCHIOB.
B kakux ciyyasix pacTBOPHIICS 0Caa0K?
OcHOBHBIMU WIn aMm(poTepHBIMU
CBOMCTBaMM 00J1aJ1at0T TUAPOKCHIBI

XapaxTep

CocraBbTe CXEMY BO3MOKHBIX
ypaBHEHUH peakiui,

[IpuBeaure  ypaBHEHMsI  JMCCOLMALNU
THJIPOKCHJIOB.

AJTropUTM IPOBEACHMS ONbITa 3

Bomnpocs! u 3aganus

OnbIT 3. Kuciiorno-ocHoBHEBIE

NHAUKATOPbI

4.
Karelb

B tpu npoOupxku naneiite 10 - 15

JTUCTUILTUPOBAHHOM BOJIBI U
n00aBbTE B MEPBYIO | KaIlIko JIakMyca,

BO BTOpYIO — | Karumo (enondranenna,

B TPETHIO — | KAIUTIO METHIIOPAHXKA.

5. B Tpu ipobupku no6aspre 1o § - 10
HCl

BHECHUTE 110 1 Karmie pacTBOpa JIakMyca,

Kareb COJITHOM KHACJIOTBI U
MeTUJIOpanka, heHondTanienHa.

3. B unctele Tpu npoOupKH HaeuTe mo

8 10 NaOH.

[EpBYIO BHECUTE | KaIUIIO JIakMyca, BO

B

KaricJib mejao4u

BTOPYIO — 1 Karuio MeTUIOpaHXka, B

TpeThio — | Karto genongranenHa

UYro BbI HaOmogaeTE?
OTMmeTbTE N3MEHEHHUE OKPACKHU
UHAUKAaTOpPOB B BOJE
OTMmeThTE U3MEHEHHUE OKPACKHU
WH/INKAaTOPOB B KUCJIOTE
OTMeTbTE U3MEHEHHUE OKPACKHU
UH/IMKATOPOB B LIEJIOYU

O06paboTKa pe3ynbTaToOB:

1. HpoaHaJ'II/ISI/IpOBaTB IMMOJIYUYCHHBIC PC3YyJIbTATHI.

2. ChopMynupoBaTh BEIBOI O XUMUYECKON aKTHBHOCTH KMCIIOT

3. ChopMymupoBaTh BBIBOJ O XapaKTepe MOJNTyYE€HHBIX THAPOKCHIOB.

Pa3jnen 3. CTpoeHne U CBOMCTBA HEOPraHMYeCKHX BenlecTB. JJaboparopHas
pabora: "M nenTudukaius HeOpraHnIeCKUX BeuecTs"

HasBanue TeMbl

Tema 4.3. «Unentudukanus
HEOPTaHMYECKUX BEIICCTB)»

PesynbraT 00yueHus

HccnenoBaTh KaueCTBEHHBIC pcakuuu
HCOPTaHNYCCKUX BCIICCTB

OO01IMe KOMIETEHIIUN

OK 01 OK4

Bomnpocsr 1uist nomycka k 1abopatopHoit paborte

1.Kakue peakiuu Ha3bIBAIOTCS KaueCTBEHHBIME?




2. JlaiiTe onpe/iesieHUe aHMOHAM.
3. 3akonuuTe peakiuo: Na,S + HNO; = ? + ?

4. Hanummre KaueCTBEHHYIO PEaKIMIO Ha KapOoHAT-

noHbI. 5.Kak MOKHO OOHAPYKUTH XJIOPUI-UOHBI?

HpOBCI[eHI/Ie OIIBITOB

Ob6opynoBaHue U Iocyaa

PEaKTUBBI

CrekJIsiHHBbIE TPOOUPKHU

pactBop comnsiHo# kucnotel (HCI)

CIMPTOBKA

pacTBop KapOoHaTa HATPUS

nepkaTenb

pacTBop xJjopuaa oapus

PaCTBOpP CHIIMKATa HATPH:,

pacTBOp XJIOpU/IA JTUTHS

pacTBOp XJIOpUIa HATPHS

pacTBOp XJIOpHUIA Kaaus

pacTBop XJiopuaa 6apus

pacTBOp XJIOpUA KATbLIHS

pacTBOp XJIOpUAa CTPOHLIUS

AJICOPUTM TIPOBEICHHUS onbITa |

Bomnpocs! u 3aganus

DneiT 1. O0Hapy:keHHe KAPOOHATOB U
rHAPOKApPOOHATOB.

[TpoGneMHBI# OMBIT
Buecure B mnpoOupky 5 Kamenb pacTBopa
KapOoHaTa HATpHUs W JOOABJISHTE MO KaIUISIM
pacTBOp xJyopuzma Oapusi 10 0oOpa3oBaHHs
ocaznka. K momydeHHOMYy Ocasiky n00aBbTe
HECKOJIBKO Karlellb COMSTHON KUCIIOTHI.

Yro BBl HaOMOHaetTe? Kakoii ras
BeIgeseTcsi? KakoB BUJI U LIBET
OCaJKOB.

Hanumure  MoJieKyJsipHbIE

U HOHHBIC

YpaBHEHUsI pEeaKIUil.

AJITOPUTM IIPOBEICHHUS OIbITA 2

BOHpOCLI M 3alaHUA

OmneIT 2. O0HapyKeHHEe CHITUKATOB

[TpoGIeMHBII ONBIT
Buecure B mpoOupky 5 Kamenb pacTBopa

CHWJIMKaTa HaTpus M J00aBbTE€ PpaBHBII
00bEM  COJSTHOM  KHCIIOTHI.
Yepe3  HECKOJIBKO  MHUHYT IIE€PEBEPHUTE]

MPOOUPKY BBEPX THOM

OObsicHUTe HAOIIOJaeMbIC SIBIICHUS
OO0BscHuTe, moueMy dopmyia kuciaorsl H,Si0;
SIBJISIETCS YCIIOBHOM

CocraBbTe ypaBHEHHUS PEAKIIHM,

AJICOPUTM TIPOBEICHHS OMbITa3

Bomnpocs! u 3aganus

OnpiT 2. Oo0Hapy:keHHe AaHHOHOB

BTOPO AHAJTUTHUYECKOH IPYIIIbII0




[TpoGIeMHBII OTBIT

Brecute B mpoOupky 1My pacTBopa xmopuaa
HaTpus, OpoMHIa HATPUS, HOAUIA KA,
¢dbropuna HaTpus U A00aBBTE PaBHBIH 00BEM

HUTpATa
cepeodpa.

Yro BeI HAOIIOHAETE?
Kakoro usera Bemmanu ocaaku? CocTtaBbTe
YpaBHEHUsI pEaKIHil.

AJNropUTM IPOBEAECHMS ONbITA 3

Bomnpocs! u 3aganus

OnbiT 3. OKpawuseanue niamenu

MO KEYb.

B LIECTh dapdopoBbIx TUTIIEN
MOMECTHUTD o MIOJIOBHHE
MUKPOIITTATEIS COCIMHCHU I JIUTHS,
HATPHS, Kauusi, KajJblUs,  CTPOHIHS,

Oapwusi. 3amuTh  coMM 10 TIOJIOBUHBI
o0beMa TUIJIGH  OTWIOBBIM  CIIUPTOM,
nepeMeniaTh C LeJIbl0  HEKOTOPOro

[PACTBOPCHUA COCIUHEHMI B CIIUPTEC U

Yro BbI HaOIIOMaeTE?

OTMETHTE I[BET ITAMEHH.
Ykazarh NPakTUIECKOE 3HAYCHUE
9TOTO OITBITA.

OO6paboTka pe3yabTaToB:

1. TIpoananusmpoBaTh MOTyYEHHBIE PE3YIIHTATHL.

2. C(bOpMy.]'H/IpOBaTB BbIBOJ O IMMPOBCACHHBIX KAYCCTBCHHBIX PCAKIUAX KAaTHOHOB..

3. CQ)OpMYJ'II/IpOBaTB BBIBOJ O IIPOBCACHHBIX KaUCCTBCHHBIX PCAKIUAX AHUOUOHOB.

Pa3nesn 4. CtpoeHue u cBoiicTBa oprannyeckux BemiecTB. JlabopartopHas pabota
"[IpeBpalieHuss OpraHN4eCKUX BEIECTB PY HAarpEBaHUU"

HazBauue tembl

Tema 7.2. «CBoiicTBa OpraHM4ECKUX
COEIMHEHUI

PesynpraT 00yueHus

MOJIEKYJI

YcTaHaBIMBaTh 3aBUCUMOCTh (PU3UKO-
XUMHUYECKHUX CBOMCTB OPraHUYECKHX BEUIECTB OT CTPOCHHUS

OO1me KOMITETEHITNN

OK 01 OK4

Bomnpocs! s nomycka k 1abopaTtopHoii padore

a) chopMyIMpyHTe L1eb IUTAHUPYEMOT'0 SKCIIEPUMEHTA
0) 0OBsCHUTE, K KAKOMY KJIACCYy OPraHUYECKHUX BEIIECTB OTHOCHTCS STUJICH; B)
XUMHUYECKUMHU cBOWcTBaMHM  00Ja/al0T

OOBSICHUTE , KaKnMH
BCIICCTBA
JaHHOI'O KJ1acca, KaKHue

1a00PATOPHBIX YCIIOBUSX;

KaueCTBEHHbBIE peaxiumn Ui WX
00Hapy>KeHUsI UCTIONB3YIOTCS;
r) OOBSICHUTE, KAK MOYKHO TOJYYUTH BEIIECTBA JAHHOTO KJIacca COSAMHEHUN B

1) 00BACHUTE, U3 YErO COCTOUT MPHUOOP IS MOTYYESHUS Ta30B;

€) MePEeYHCIINTE OCHOBHBIE aCIIEKTHI COOJIOICHHSI TEXHUKU 0€30TIaCHOCTH TIpU padoTe C
JIBX (9TUIOBBII cIUPT), arpECCUBHBIMU peareHTaMu (KOHLIEHTPUPOBAHHAS cepHast
KHCJIOTA), HarpeBaTeIbHBIMU MPUOOpaMH (CIIMPTOBKA).

HpOBeIIeHI/Ie OIIBITOB

|O60pyI[OBaHI/Ie U Tocyzaa

| PCAKTUBLIL




CTekJIIHHBIE TPOOUPKHU

Konnenrpuposannsliii pactsop H2SO4

[[ItatuB 17151 TPOOKUPOK

DTHJIOBBIA CIUPT

CrnupToBKa PactBop KMnOj4
Crniuku bpomnas Bona
[Tecox

AJTOPUTM IPOBEIECHUS OmbITa |

BOHpOCLI H 3adaHUA

OIIbIT 1. Bausinue KOHIECHTPAUHU
pearmpyroumux BellecTB Ha CKOPOCTh
XHMHYECKOH peaKkluu.

1. [TonyunTs 5TWIEH nOeruapatanvedl 3THIOBOTO
CIHUpPTa, OOHAPYKUTh €r0, U3YUUTh €r0 CBOMCTBA.

1.1. B npo6upky Hanuth 2-3 M1 STUIOBOTO CIIUPTA U
OCTOPOXHO 100aBUTH 6-9 MII KOHIIEHTPUPOBAHHOMH
CEPHOM KHUCJIOTBI. 3aT€M BCBINIaTh HEMHOTO
IIPOKAJIEHHOTO eCKa (IIECOK UM MEJIKHE KYCOUKH
NeM3bl BBOJAT AJIS TOTO, YTOOBI MPETOTBPATUTH TOTUKU
KHUJIKOCTHU IPU KUIIEHUN). 3aKPBITh IPOOUPKY IMPOOKOi
C ra300TBOJHOM TPYOKOM, 3aKpENUTh €€ B IITaTHUBE U
OCTOPO’KHO HarpeTh coAepKuMoe npodupku (puc.1)

1. Yro nmpoucxoaur B npodbupke? Uto
Habmo1aeTe?

2. K kakoMy THITy XUMHYECKHX PEaKIUi
OTHOCATCS 3TH nporecchl? Kak Ha3piBatoTcs?
3. Kak mensieTcst Okpacka pacTBOpOB?
[Touemy?

4. KakuM 1miaMeHeM rOpUT 3THIICH?
[Touemy?

5. CocraBuTh ypaBHEHUS MPOTEKAIOIIHX
MIPOLIECCOB.




U

B!‘; KMI!O.

~

1.2.  OcTopoKHO, pABHOMEPHO HArPETh
CMECh.

1.3. B apyryto npobupky Haneite 2-3 M
pa30aBIEHHOr0 pacTBOpAa MIepMaHraHaTa
KaJTHsl, ¥ TIPOIYCTUTE Yepe3 Hero ras.

1.4. B tperhio IpOOHPKY HATUTH 2-3 MIT
OpPOMHOM BOJIBI, OITyCTUThH Ta300TBOIHYIO
TpyOKY J0 JHA 3TOM MPOOUPKH U
HPOIYCTUTH Yepe3 OPOMHYIO BOIY
BBIJICIISFOLIUICS Tas.

1.5. BbIHYTh ra300TBOHYIO TPYOKY M3
pacTBOpa U MOBEPHYTH €€ OTBEPCTUEM
KBEPXY, OJKEYb BBIICIISIONIHIACS ra3

(puc.2).

CzH ﬁOH (QTH.TIO'
BBIM CIMPT)

H,S0,

O0paboTka pe3yIbTaToB:

1. TIpoaHanu3upoBaTh COOTBETCTBHE MOJYUYCHHBIX PE3YJIHTATOB CIIOCO0AM

MOJIyYEHUS HETMIPEICNIbHBIX YTJIEBOJIOPOIOB psiia dTUieHa (akeHoB). CnenaTth

COOTBETCTBYIOIIMI BBIBO/I.

2. CdopMyaupoBaTh BEIBO O (PU3UKO-XUMHUECKHX CBOMCTBAX ITHIICHA.

3. CdopmynupoBaTh BEIBOJ O CIIOCO0axX 0OHAPYKEHUS ITHIICHA.

Pazgen 4. CTtpoenue M cBoiicTBa opraHM4ecKux BemecTB. JJaboparopHas pabora
" Unertudukaius opraHndecKuX COeTMHEHUH OTICIbHBIX KIIacCoB "



HazBanue temMbl

Tema 7.3. «MneHTuuKanus opraHuyecKmux
BEIIECTB, UX 3HAUEHHE U IPUMEHEHUE B
OBITOBOI 1

HpOHBBOI[CTBCHHOﬁ JACATCIIbHOCTH YCJIOBCKA»

PesynbraT 00yueHus

I/ICCHGI[OBaTB KauUCCTBCHHBIC pCaKI[UU
OpPraHu4YCCKUuX COG}II/IHGHI/Iﬁ OTACIBHBIX KJIAaCCOB

OO011111E KOMIIETEHIINT

OK 01 OK4

Bormpocs! 1yt nonmycka k 1abopaTtopHoi padbote

1. Kakue BemecTBa Ha3bIBAIOT KUPAMHU?

2. Knaccudukanus sKupos.
3 Kakue BemiecTBa Ha3bIBAIOT caxapaMu?
4. Knaccugukaius caxapos.
4. YeMm anpa03bl OTINYAIOTCS OT KETO3?

IIpoBeneHue onbITOB

OO6opyaOBaHME U TTOCYAa

PEaKTHBBI

CTeKJIsIHHBIE TPOOUPKHU

OeH30MHAsA KUCIIOTA

CIIMPTOBKA

VYkcycHas KucioTa

nepKaTesb

pacTBop ¢eHoNpTaNIenHa

CTCKJIIHHBIC ITaJIOYKa,

Mar"oui

poOKa ¢ Ta300TBOIHON TPYOKOM

pactBop ruapokcuaa Hatpust (NaOH),

nepkare PactBop oxcuga menu (1I),
CIIMPTOBKA pacTBop cyibdara Meau
CTaKaH BOJA

AJICOPUTM TIPOBEJCHHUS omnbITa 1

BOHpOCBI H 3a1aHUA

OnbIT 1. Onpenenenue
HelnpeaeJbHOCTH KHPOB.

[TpoGIeMHBII ONBIT
B npoOupky Haneiite 2 - 3 M

[pacTUTENBLHOTO Macia, 100aBbTe S - 6

Uem 00yciioBIEHA HETIPEACTHLHOCTh
JIAOUA0B?
OOBsICHUTE UCUE3HOBEHUE PO30BOM

BCTPAXHHUTC.

Kaneiab pacTBopa HoJa pO30BOIO  IIBETA,
[IPUTOTOBICHHOTO Ha
YETBIPEXXJIOPUCTOM YTIIEPOJIE.

Cmecr B mpoOHMpKE  SHEPrHYHO

OKpacku Moja.
Hanumure ypaBHEeHHE peakiinu

AJITOPUTM IIPOBEICHHUS OIbITA 2

BOHpOCLI " 3aJlaHUA




OmnbiT 2. BoccTanoBienne Cu(OH)2
rJIIOK030i1 B LIEJI0YHOH cpeje.

B mpoOupky momectutre 1 mi pactBopa
CuSO4 u 2 mu pactBopa NaOH. Tlonydennsrit

O0CaJIOK JHCPIrudHO BCTPAXHUTC. Buecute B

UYro BbI HaOmo1aeTe?
Kakoii uBet o6pa3oBasiierocst ocajaka?

Hanumure YpaBHCHUS pCAKIINU.

poOupKy 1 MJ1 pacTBOpa IIIOKO3BI. Yro BbI Habmonaere rocJe
[Ipobupky crnerka Harpeiite B TIaMeHH | HarpeBaHHs?
CIIUPTOBKHU IO MU3MEHEHUS Hanmmmre ypaBHCHUA peakuun
1(BETA, ICPXKA €€ HAKIOHHO okucienus rimoko3sl Cu(OH),
AJTrOpUTM IPOBEIECHUS ONbITa 3 Bonpocs! u 3ananus
OnbIT 3. Boccranosiienue
aMMHAa4YHOro pacrBopa Ag20 ruwko3o0i
(peakuusi cepeOpPsIHOTO
3epkaJa)
B npoGupky  momecrtute 1 wu | Yro BbI Habmogaere?
pacTBopa AgNO; 1 pacteop NaOH 10 Uro 00pa3oBaIOCh Ha CTCHKAX
00pa3oBaHMUS OcajKa. K nonyuennomy npobupku?
0CaJKy 100aBISATE MO KAIJIsIM PacTBOP Hannmmre YPaBHCHHC peaknn

NH,OH

[IPO3paYHOMY

€r0  PacTBOPEHHS. K

pacTBopy
Ag>O nob6aswte 2 mit 3 %-ro pacTBopa

a0

AMMHUAYHOMY

cepeOpsIHOTO 3epKasia Jisl TIIFOKO3bI.

TIIFOKO3BI U Harpeiire CMECh hi(s)
KHUIIEHUS HA CIIUPTOBKE.
AJITOPUTM IIPOBE/ICHHUS OTbITA 3 Bomnpocs! u 3ananus
OnbiT 4. KayecTBeHHas1 peakuust Ha
KpaxMaJl ¢ H010M
Haunefite B mpobupky 5 ma 1%-Horo Yro BbI HaOmo1aeTE?
pacTBopa Kpaxmana,  BHecure 2 - 3 | [ToueMy U3MEHSETCS LBET pacTBOpa?
Kariu pa30aBiIeHHOrO pacTBopa oaa Hanummre ypaBHeHHe peakiii.
O6paboTka pe3ynbTaTOB:
1. IIpoaHanu3upoBaTh NOJYUYEHHBIE PE3YIBTATHI.
2 ChopmynupyiiTe BEIBOI 0 GU3UKO-XUMHUECKHUX CBOWCTBAaX JKUPOB.
3 Coopmynupyiite BBIBOA 0 (PHU3UKO-XUMHUUECKUX YTIIEBOJIOB.
4. CdopmynupyiiTe BEIBOI 0 GU3UKO-XUMHUECKUX CBOMCTBAX Kpaxmala.
5 CdhopmynupyiiTe BEIBOA O KQU€CTBEHHBIX PEAKIIMAX KHUIKUX KUPOB.
6 CdopmynupyiiTe BEIBO 0 KAUECTBEHHBIX PEAKIMSX aba03.
7 CdhopmynupyiiTe BEIBOA O KAU€CTBEHHOM peaKkiMu Kpaxmaia.




Pasjen 6. PactBopsl JIaboparopras padorta "IIpurorosieHue pacTBopon'.

HazBauue TeMbl

Tema 2.2. DneKkTpoauTuyecKas IUCColuanus u
WOHHBIA 0OMEH

PesynbTaT 00yueHus

Hccaenosath (bl/ISI/IKOXI/IMI/I‘IeCKI/Ie
CBOMCTBA UCTUHHBIX pPacTBOpPOB

OO01IMe KOMIIETEHIIUN

OK 01 OK2

Bomnpocs! 11 gonycka k 1abopaTtopHoii padote

1. Jlatb onpenenenue koHueHTpauu. CriocoObl BEIpaXKEHUS KOHLIEHTPALMH
pacTBOpPOB.

2. UYro Takoe conbBaThl U rupaThl? Ha kakom 3Tamne pacTBOpEeHUs OHU
oOpa3ytorcs?

3. Uro Takoe pacTBopuMOcTh? OT Kakux (GaKTOPOB OHA 3aBUCHUT?

4. Kakyto maccy cynbaTa Kamust 1 BOJAbI HJO B3ATh Il ipurotosieHus 300

rpammoB 20% pactBopa?

3. CKOIbKO  TrpaMMOB  BOJIbI
pacTBOpa MOBapeHHOM COMU?

IIpoBeneHue ONBITOB:

COJIEPKUTCS B 200 T

40%-H0T10

OO6opyaOBaHKE U TTOCYAa

PEaKTUBBI

Crakad 600m1

pacTBOp XJOpUIa HATPUS

CTeKIITHHAS TAJI0OYKa

PactBop xapOonara Hatpus

Becbl TeXHUUYECKHE

PactBop xstopuna xanus

Hunuuap 250 M

PacTBOp ruznpokapOoHara HaTpus

apeomeTp

PacTBOp cynb¢aTta Maruus

PacTBop xsopuaa 6apus

AJTrOpUTM IIPOBEJECHUS ONbITa |

Bonpocs! u 3ananus

Onsit 1.IIpurorouts 500 2 4% pacTBopa

XJ10pHaa KaJaus




[TpoGIeMHBI OMBIT. [IpuroroBete pactBop IIpoBepsTe
Paccuurailite Maccy HaBECKM U  BOJBI IJIOTHOCTb paCcTBOpa
B3BechTe HABECKY. Paccuwnraiite abCcONMIOTHYIO OIIUOKY
PacTBOpHTE HABECKY B BOJIE. Paccuunraiite OTHOCHTEIBHYIO OIIHOKY
[IpoBepbTe KOHLICHTPALIUIO
[IPUTOTOBJIEHHOTO pactBopa, W3MEPUB
[JIOTHOCTH C MIOMOUIBIO apeoMeTpa

O06paboTKka pe3ynbTaToOB:
1. TIpoananu3upoBatk MOTyYEHHE COOTBETCTBYIOLIUX PE3YIILTATOB

2. Paccuuraiite aGCONOTHYIO M OTHOCUTEIBHYIO OIIMOKH
3. Cpopmynupyiite BHIBOI.

4.1. Ouenounble cpeacTBa PyOe;KHOro (TEMATHYECKOr0) KOHTPOJIA 110
AUCUMILTHHE «XHMHUI»

Py0OexHplil (TeMaTU4eCKHil) KOHTPOJIb MO AMCLUUIUIMHE «XHUMHS» MPOBOAMUTCA B
(dhopMe KOHTPOJBHBIX padOT MO pa3zesiaM OCHOBHOTO MOJYJISI HA OTACIbHBIX 3aHATHSIX,
KEHCOB.

4.3.1 KonTpoJbHbIe padoThl
Pazgen 2. Xumuyeckue peaxkumu. KoHtponbHasa pabora «CrpoeHue
BellleCcTBA U XMMUYeCKHe PeaKkHi)

KonTponbhas paboTa cogepKUT YeThIpe BUIa 3aJaHHil:

1. 3amgaum Ha cocTaBIeHHE XUMHUYCCKUX (DOPMYIT ABYXaTOMHBIX COSITUHEHUH 1O
UX Ha3BaHUIO.

2. 3ajauM Ha COCTAaBIICHWE ypPaBHEHUM pEakiMii: COCAMHECHHUS, 3aMEIICHUS,
pa3ioxeHus, oOMeHa M peakluid C yd4yacTHEeM KOMIUIEKCHBIX COEIWHEHUM;
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

3. 3ajaHus Ha COCTaBICHUE MOJICKYJIIPHBIX M HMOHHBIX PEAKIMH THAPOJIN3a
COJICH, YCTAaHOBJICHHE U3MEHEHHUS KUCIIOTHOCTH CPEJIbI.

4, 3amaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTHK IO YypPaBHEHUSIM
XUMHYECKUX PEaKIuil: MacCOBOW WM OOBEMHOM JOJM BbIXOAA MPOAYKTa peakluu
COCIMHEHUS OT TEOPETUYECKH BO3MOXKHOIO; OOBEMHBIX OTHOIICHUW Ta3oB;
KOJIMYECTBEHHBIX XapPaKTEPUCTUK MCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIIMU; MACCHI
(0ObeM, KONMYECTBO BEUIECTBA) MPOAYKTAa PEaKIUH, €CIM OJHO M3 BEIIEeCTB JaHO B

BHUJC pacTBOpa C OHpCI{CJ’ICHHOﬁ MacCOBOM JoJiei pPacTBOPCHHOI'O BEIICCTBA.

1 BapuaHT 2BapUaHT
1. Jlonmummwure ypaBHEHHUs, ypPaBHSINUTE, COCTaBbTE MOJIHBIE U COKPALICHHbIE
MOHHBIE YPaBHEHMUS.
Mg (NO;3 ), + K5 PO, = Al Cl; + K5PO, =
Ba (OH ), + H3 PO, = Fe SO4 + Na; PO, =
Zn Br; + H,SO; = Mn Cl, + KOH =

2. JlomuumwuTte ypaBHEHHUS U ONPEAEIUTE XapaKTEPUCTUKU KaXKA0H XUMHUECKON
peakuuu.

Na + 02= Li+02=



AS+02= S€+Oz=

3. IIpocraBbTe CTENEHU OKUCIIEHUS FIEMEHTOB B CIEAYIOLIUX COSANHEHUSX.
B1,0s, Ga,0s, CCl;, HMnO4 FeO, PbO,, PCls, HclO,,
HQCI'207, HzCrO4, SHS2. XCF4
4.  OmnpenenuTe TUM XMMUYECKOH CBSI3U B JAHHBIX BELIECTBAX, JOKAKUTE 3TO C
IIOMOUIBIO CXEM.
KCI, Oz,PHg., Ag, Clz, NaBr, Iz, MgClz, Hz, SOz, Cu, NaI, Fz, Fe,
NaZO, Nl, CH4, Al, Ca (NO3)2 CaO, Nz, Na, PzOs, BaSO4, 03,
Ss, SOs. LOs.
5. PaccraBbTe KO GUIMEHTHI, ONIPEISIUTE TUIl PEAKLIUH:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na + H20 — NaOH+ H21
6. PaccuuTtarh CTENEHU OKUCIICHUS JUI KaKI0T0 3JIEMEHTA B
BemectBe Fe(NO3)3 Ca (NOs)
3. 3anucatb (OpMyJIbl BEILIECTB:
A) cynbdun xenesa (111) b) cepnas kuciora
A) cepHUCTas KUCIIOTa 0) runpoxcun meau (II)

7. Tlo ypasuennto peakuun CuCl2 +Mg —MgCl2 +Cu, BBIYMCIUTE KOIHIECTBO
BelIeCTBa MeU, ecu B peakuuto ¢ xyuopuaom Meau (II) Berynuino 480 r marHus.
8. CocTaBUTh YpaBHEHHE U ONPEIETUTH THIT PEAKIMH
A) cynbdat 6apus + cepHasi KUCIOTa b) consnas kucnora +
KapOOHAT KaJbIUs

Pasznea 3. CTpoenne U cBolicTBa Heopranndeckux semiecTs. KoHTpoJsbHas
padora «CBoiicTBa HEOPraHMYeCKUX BelecTB»

KontponpHas paboTa COIEPKUT TPU BHJIA 3aJaHUI:

1. Bamaun Ha pacdyeT MaccoOBOM JOJIM (MAacchl) XHUMHUYECKOTO JJIEMEHTA
(coenuHEHNs) B MOJIEKYJIE (CMECH).

2. TlpaxkTudeckue 3aJaHusl O KJIACCU(PUKAIIMN, HOMEHKJIATYPE U XUMHUUYCCKUM
dopMynaM HEOPraHMYECKHUX BEIECTB pA3IUYHBIX KJIACCOB: OIpeJeNIeHHe Kiacca
HCOPTaHNYCCKUX BCIICCTB, Ha3bIBaThb HCOPTaHUYCCKUC COCIUHCHUA 10

MEXIyHapOAHON U TPUBUAIBHON HOMEHKIIATYpe M0 XUMHUYECKUM (hopMyIaMm.

3. 3agaHusi HA COCTABJICHHE YPAaBHECHHH XHMHUYECKHX PCAKIHH C y4acTHEM
IIPOCTBIX U CJIOKHBIX HEOPraHMYECKUX BEIIECTB: OKCHJIOB METAIOB, HEMETAUIOB U
aM(OTEepHBIX 3JEMEHTOB; HEOPraHWYECKUX KHUCIIOT, OCHOBaHMH U  aM(OTEPHBIX
THJPOKCU/IOB, HEOPIraHWYECKUX COJIeH, XapaKTepU3YIOLIMX UX CBOMCTBAa U CIOCOOBI

MIOJTYyYEHUSI.

1. YcraHoBuTe, K KaKOMY KJIacCy/TpyIIie OTHOCSITCSI HEOpraHMUeCKHe BEIEeCTBa,
dbopmynsl koTopeix ykazansl CoO, HNOs; LiOH, H»S,0; nHazoBute coequHeHUs 10
MEXIyHApOJAHON U TPUBUAIBHON HOMEHKJIATYpeE.

2. CoctaBuTh (POPMYJIBI COCTUHEHUI:

a) okcuaa yriepoaa( Il) ,06) ruapokcuma Menu, B) XJIOPOBOJOPOAHOM KUCIIOTHI, T)
cynb(aTa HaTpus



3. Hanucatb ypaBHEHMsI XUMHUYECKUX PEAKIUIL:

a) H.SO4 + Mg 6) Na, O + HBr B) SO, + CaO 1)CaCOs + HCI 1) AICl; + AgNOs
VYkazaTth Ha3BaHUS IPOJLYKTOB PEAKIIUH.
4. PaccraBbTe KOO(POUIIMEHTHI B IPUBEACHHBIX HUKE CXEMaX XUMUYCCKUX PEAKIIUN.
JlaliTe XapakKTEpUCTUKY Ka)KI0OM U3 YETBIPEX XUMUUYECKUX PEAKLIMI C TOUKU 3pEHUS
Pa3ITUYHBIX KJIACCU(DHUKAIIUN.
a. H2+N2 —>NH3T+Q
6. AL + F6203 — AL203 +
Fe + Q8. CaCO; — CaO + CO»1 -
Q
r. NaOH + HzSO4 — Nast4 + HzO + Q
5. T'openue ammuaka
4NH3(r) +302(r) = 2N2(r) + 6H20(x) +Q

SIBJISICTCS

peakuuen

1) COCIMHEHHU S, KATATUTUYECKOU, SHIOTEPMUYECKOMN

2) 3aMEeIIeHMs, KaTaTUTUYECKOM, SK30TEPMHUYECKOU

3) OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOM, IK30TEPMHUUECKON
4) oOMeHa, HEeKaTaTuTUYECKOH, SHI0TEPMUIECKON

6. Beramncnute MaccoByro 10110 cepedpa B okcue cepedpa (Ag.0)

Pa3nen 4. CTpoeHue u cBOiicTBA OPraHNYecKUX BelllecTB.
KonTposbnast padora «CTpoeHHe U CBOMCTBA OPraHMYeCKHX BeleCTB»
[To uroram n3ydenwus pasaena 7 o0ydaronmecst OyIyT ClIOCOOHBI:
- OmIpeaciiaThb MPUHAJJIC)KHOCTDH BCIICCTB K Pa3INIHbIM
KJ1accaM OPTaHUYECKUX COETUHEHUH; TOMOJIOTY U U30MEPHI;
- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 «TPUBUAIBHOI» MM MEXAyHAPOIHOU
HOMEHKJIAType;
- XapaKTepu3oBaTh CTpOEHUE U XUMHYECKHE CBOHCTBa
M3yUYEHHBIX OPraHUYECKUX COCTUHEHMIA;
-  OOBICHSITH 3aBHCHUMOCTH CBOICTB OpraHn4C€CKUX BCUICCTB OT UX COCTaBa
CTPOEHHUS;
- HNPOBOJUTH BBIYHUCIICHHUA 10 XUMHUYCCKUM q)OpMy.]'IaM " YPaBHCHUAM.
TemaTuueckuil KOHTPOJIb OCYIIECTBIIAETCS MeToIoM TecTupoBanus (I) nnu B

dbopMe nucbMEeHHON padoThI, BKIIOYAIOIIEH TpakTHueckue 3aganus u 3aaaqu (II).

1. BemectBo,  cOCTaB  KOTOPOTO  BBIPAKEH  MOJICKYJISIPHOM

dbopmyoi C3Hs, oTHOCHTCS K KiTaccy:

1) Apennt 2) aKaHbl
3) AunkeHbl 4)aJIKUHBI
2. HasBanwue Bemectsa, popmyna koroporo: CH3-CH(CH3)-CH,-CH»-OH
A) Oyranoi-2 b) mnenranon-2

B) 2-merunGyranon-4 r) 3-MeTHnOyTanou- 1



3.
1)
2)
3)
4)
4,
1)
2)
3)
4)
5.
1)
2)
3)
4)
6.
1)
2)
3)
4)
7.
1)
2)
3)
4)
8.

BemectBo, umeromee popmyny CH,=CH, Ha3biBaeTcs:
TOJIyOJI

ITHUIICH

TIIALEPUH

MIPOIaHOII

BemecTBo, Ha3BaHWE KOTOPOTO MPOIMMOHOBASI KUCIIOTA, UMEET (HhOpMYIIy:

C,HsOH

(C").NH

CH3-CH,-COOH

C3H,OH

Jjis ankaHOB XapaKTepHa PEaKIHsl:

npucoeanaenus H,

XJIOPUPOBAHUS Ha CBETY

obecuBeunBanus pactBopa KMnO4

MTOJIMMEPH3AITUN

Meranou pearupyer c:

HaTpUEeM

BOJIOU

BOJIOPOJIOM

METaHOM

VYKcycHasi KUCJIOTa BCTYIIA€T B PEAKLIUIO C:

AgNO3

NaCl

Na2CO3

H20

BepHsbl 11 yTBEpKIACHUS:

A. AMUHBI IPOSIBIISIFOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA

1)
2)
3)
4)
9.
1)
2)
3)
4)

10.

BEPHO TOJBKO A

BEPHO TOJBKO b

BEpHBI 002 yTBEPKACHUS

HEBEPHO HU OJTHO U3 YTBEPKICHUM

VYpaBuenue xumudeckoit peakuun C2H6+CI12*C2HS5CI+HCI sBastercs:
peakuuei 3aMelIeHns, TPOTEKAoLIEH M0 paJuKaIbHOMY MEXaHU3MY
peakiuell IpucoeMHEHUs, IPOTEKAIOIEeH 10 paAuKaJIbHOMY MEXaHU3MY
peakuei 3aMeleHus, IPOTEKAIOLEl 110 HOHHOMY MEXaHU3MY
peakiyel IpucoeMHEHUs, IPOTEeKatoIIel 10 HOHHOMY MEXaHU3MY

B peaknuio «cepeOpsHOTo 3epkana» (¢ aMMHUAYHBIM PacTBOPOM OKCHJIa

cepebpa) BCTymaer:



1) 3TaHOJ
2) TJIFOK032
3) TJIATEPUH
4) Kpaxmai
11. YCTaHOBHTE COOTBETCTBUE MEKIY HA3BaHHEM BEIECTBA M KIIACCOM
(Tpynroi) OpraHuYecKUX COSAUHEHHI, K KOTOPOMY(-0i1) OHO MPUHA ICHKHT.
HazBanue
BemecTa A)
CH;COOH
b) CH;-CH2-CH;
B) CH,=CH-
CH,-CH3I') CH;s-
CH»-OH
Kunacc oprannueckux coeuHEeHHI
1) OJIHOATOMHBIE CIIHPTHI

2) YIJIEBOIBI

3) KapOOHOBEIE KUCIIOTEI

4) apOMaTHYECKUE YTIIEBOIOPOIbI
5) HENPEIEbHBIE YITIEBOA0POIbI
6) npeeNbHbIe YTIIEBOI0PO b

12. B cxeme npeBpaineHuii

15000C Kar +Br,
CH, X OeH30II Xs
BelIeCTBaMHU X; U X, COOTBETCTBEHHO
SIBJISTFOTCSI:
1) alleTUJIEH
2) STUIIEH

3) OpoMGeH3011

4) XJIOPOEH30T
5) (eno
6) LUKJIOT€KCaH

13. Ompenenure MonekyaspHyr0 (GopMysy BellecTBa, cojepxamniero 37,5%
yriepona, 50% xucnopona u 12,5% Bomopoma. OTHOCUTENbHAS TUIOTHOCTh

IMapoB 3TOTO BECHICCTBA 110 BOAOPOAY paBHA 16.

1)  CH,OH

2)  CH;OH
3)  HCOOH
4)  C¢H:OH

14.  Ckosbko JUTPOB BOAOpO/Ia IOTpeOyeTcst st oopasoBanus 10,2 r 3THIOBOTO

CIupTa U3 aleTalbAeTH/Ia, €CJIM BBIXOJI TPOIyKTa peakiun coctasisieT 80%?



1) 6,2 11

2) 3,11
3) 12,75 1
4) 11,2/ IudpPpepenunpoBannbliii 3a4eT no gucuumianne «Xumus» I kype Il cemectp

Bapmuanr 1

Tect cocrout m3 wacteit A, B, C. YUacts A Bkitovaet 11 3aganmii, yacte B — 3 3aganms, yacts C
— 2 3a7aHusl.
3ananus yactu A oueHuBarTes 1o 1 6amty, yactu B — mo2 6anna, yactu C — o 3 Ganna.
OO1ee KOJIMYECTBO OAIIIIOB, KOTOPOE MOXKET HAOpaTh CTYACHT — 24 Oaa.
Omnenka «3» cTaBUTCS, €CITU CTYICHT HaOpan He MeHee 12 0amioB, «4» - He MeHee 16 6amos,
«5» - He menee 20 6aToB.

Yactp A

K kastcoomy 3a0anuto wacmu A 0anvt HECKOIbKO 0MEEmos, U3 KOmopuvix moJibko 1 éephutit.
Buvioepume eepnutii, no Bawemy mnenuro, omeem.

1. XuMHYeCKHil 3J1eMeHT HMeeT CJIeIYIIYI0 cXxeMy cTpoeHus atoma +18 2)8)8).
Kakoe noJioxxenne on 3aunmaer B [ICXI?

a) Il mepuon, VII rpynna; 6) III nepuon, VIII rpynna; B) IV nepuon, I rpynna.

2. opMyJia BBICIIEr0 OKCHAA XUMH4YeCKOro diemMenTa R,0s. K kakoii rpynmne
riaasHoil noarpynnsl IICXD on npunagiexur?

a) mepBasi; 0) msATas; B) YETBEPTAs.
3. Kakoe u3 BemecTB uMeeT HOHHYIO CBSI3b?
a) LiCl; 6) HBr; B) O; 1) CO.
4. Yxkaxxurte TMIl XUMHYecKOH peakuuu Zn + O, — ZnO:
a) pa3ioxeHus; 0) cCoeqUHEHMs; B) 0OOMEHa; T') 3aMEeIlECHUSI.
5. CumBoJI 2JIeMeHTa, 00pa3yIoLIero nNpocroe BemecTs0 — MeTaJLI:
a) O; 6) H; B) Na; 1) F.
6. B Hauase KaXKA0r0 NEepHoOaa CTOSAT ATOMbBI:
a) METaJioB; 0) HEMETAIIJIOB.

7. BemecTBa, cX0/HbIE M0 CBOEMY CTPOEHHUIO U CBOIICTBAM, HO OTJIMYAKOIIUECS APYT OT
JApYyra no cocTaBy Ha OJHY WM Heckoabko rpynn -CH;-, Ha3bIBaloTCs

a) roMoyioramu; 0) M30MepamMu; B) paJuKaliaMu; T') MOJICKYJIAMH.

8. K ki1accy aJlkaHOB OTHOCHTCS YIJIEBOAOPO/ COCTABa:

a) C7H12; 6) C7H16; B) C7H6; F) C7Hg

9. HazBaHne HUZKeNIPUBEJEHHOT0 YIJIEBOIOPO/JIA MO0 CHCTEeMATHYeCKO HOMEeHKJIaType
CH,~CH=CH,~CH~-CH,,

|
CH, CH

k]
a) 2-MeTWINeHTaH; 0) 2,2-TMMETWINCHTaH; B) 2,4-TMMETHINCHTAH, T') 2,4-TMMETHIIIICHTCH.

10. KauecTBeHHOI peaknueii Ha ()eHOJI SIBJISIETCH €r0 B3aUMO/IeCTBHE C:



a) ruapokcuaoM meau (I1); 6) ammuadHbIM pacTBOpoM okcuja cepedpa (I); B) xmopuaom xenesa
(I1T); T) BOmopomom.

11. O6mas popmya HenpeaeJdbHbBIX YI1€BOAOPOAOB:
a) CnHZn; 6) CnH2n+2; B) CnH2n72; r) Can-
Yacts B

B 3a0anuu B1 evibepume eeprvie ymeeprcoenusn. 3anuuiume 6bl0panHvle OYKevl 6
angagummuom nopaoke.

a) MPU KUTISTYCHUH OETIOK TEPSET CBOM (pepMEHTATUBHEIC, 3aIIUTHBIC U ApyTHe QyHKIINH;

0) HATpUI SABISETCS MIETOYHBIM METAIIIIOM;

B) 2JIEMEHT OPTaHUYECKOW XUMHUH — BOJIOPOJI;

T') YIIEKUCIBIN Ta3 UCTIONB3YIOT IS U3TOTOBICHUS IIUMTYyYUX HAITUTKOB U JIJISl TIOTYYEHHS COIBL;
1) pacTBOp (eHO0JIa Ha3BIBAIOT KapOOJIOBOM KUCIOTON MU KapOOJIKOH.

B2. Ycmanoseume coomeemcmeue. Omeem 3anuuiume 6 cieoyrouiem euoe: A-4, b-1 u m.o.
1. YcTaHoBHTE COOTBETCTBHE MeK/AY Ha3BaHMEM BellecTBA M (DOPMYJI0i cCOeIMHEHH:
Haszeanue seuwecmea: @opmyna coeounenus:

A) Cepnas kucnora 1) H,SO,

b) 'mapokcun 6apus 2) BaSOs;

B) Cynwdar 6apus 3) BaO

I') Okcup 6apus 4) BaSO,

5) Ba(OH)

6) H, SO;.

2. YCTaHOBHTE COOTBETCTBHE MEKAY HA3BAHUEM OPraHUYeCKOro COCIMHCHUA U KJIacCOM
BE€IIECTB, K KOTOPOMY OHO OTHOCHUTCH:

Has3zeanue coeounenua: Knacc eeuyecme:
A) 6yten-1 1) anleruneHoBbIe Y/B

b) 6yranon-2 2) nenpenenbHbIE Y/B

B) Oytun 3) ciupThl

I') 6yranans 4) anpaeruapt

5) alKeHbI

6) KETOHBI.

Yacts C

1. PemmTte 3amauy: HaliTu MaccoBYI0 10/110 IJIIOKO3bI B pacTBope, coaep:kamem 280 r.
BOALI M 401 III0KO3bI.



JAudpepennupoBanubiii 3a4eT mo Aucuumanne «Xumusa» I kype II cemectp
Bapuanr 2

Tect cocrout m3 wacteit A, B, C. YUacts A Brimtodaet 11 3aganmii, yacte B — 3 3aganms, yacts C
— 2 3a7aHusl.
3ananus yactu A oueHuBarTes o 1 6amty, yactu B — mo2 6anna, yactu C — o 3 Ganna.
OO1ee KOJIMYECTBO OAIIIIOB, KOTOPOE MOXKET HAOpaTh CTyACHT — 23 Oaa.
Omnenka «3» cTaBUTCS, €CITU CTYJCHT HaOpan He MeHee 12 0amioB, «4» - He MeHee 16 6amos,
«5» - He menee 20 6aioB.

Yactp A

K kastcoomy 3a0anuto wacmu A 0anvt HECKOIbKO 0MEEmos, U3 KOmopuvix moJibko 1 éephutil.
Buvioepume eepnvtii, no Bawemy mnenuro, omeem.

1. Xumu4yeckuii 3JieMeHT UMeeT pacnpe/iesieHne YJIeKTPOHOB M0 JIeKTPOHHBIM CJI0SIM
B aToMe 2-8-7. Kakoe moJoskenue o 3anumaer B [ICXD?

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

2. PopMyJia BBICIIEr0 OKCHAA XUMH4YeCKOro diemenTa ROs. K kakoii rpynmne riaBHoi
noarpynnsl IICX3 on npunagnexur?

a) BTOpasi; 0) msTas; B) IIeCTasl.
3. Kakoe u3 yka3aHHBIX BelIeCTB MMeeT KOBAJICHTHYI0 HeMOJISIPHYIO CBSI3b?
a) Hz; 6) Cle, B) PC13; r) MgO
4. Yxkaxurte Tl Xumudeckoi peakunu Al(OH);—AlO;+ H,O:
a) pa3ioxeHus; 0) coequHEeHMs; B) 0OOMEHa; T') 3aMEeIlEeHUSI.
5. CumBoJI 2JIeMeHTa, 00pa3yIoLIero nNpocroe BemecTs0 — MeTaJLI:
a) Ag;6)C;B)N; 1) F.
6. EXMHCTBEHHBIM KUIKMM MeTAJIJIOM SIBJISIETCS:
a) aIIOMUHUN; 0) LIMHK; B) MAarHuii; T) pTyThb.

7. BemectBa, MMeOUIne OHY M TY 2Ke SMIHPUYECKYI0 (popmy.ay (odaagaromme
OMHAKOBbIM KOJIHYECTBEHHBIM H KAa4eCTBEHHBIM COCTABOM), HO Pa3Hoe CTPOEHHE, a
MOTOMY M Pa3HbIe CBOMCTBA, HA3BIBAIOTCH

a) romoJioramu; 0) U30MepaMu; B) paJuKaJaMu; T') MOJICKYJIaMH.
8. K kiaccy npeejbHBIX YIJIeBOJOPOI0B OTHOCUTCSI:
a) C7H12; 6) C7H15; B) C 7H6; F) C; Hg.

9. HazBaHue HUKeNIPUBEACHHOI'0 YIJIeBOAOPO/IA M0 CHCTEMATHYECKOH HOMEHKIaType

CH,
I
CH,=CH—C—CH,~CH,.
I
CH,



a) 2,2-metwienTan; 0) 3,3-nuMeTrinenTes-1; B) 3,3-nuMmerwminenran-1; r) 3,3-
JUMETHIIICHTaHOMI-1.

10. KayecTBeHHOI1 peakuueil Ha 0eJI0K ABJISICTCS €ro B3auMo/ieiicTBHe C:

a) ruapokcuaoM meau (I1); 6) ammuaunbiM pactBopoM okcuaa cepedpa(l); B)
KOHIEHTPHUPOBAHHOMN a30THOM KUCIIOTOMH; I') BOJOPOJIOM.

11. HenpeneabHble yriieBoA0POabl — 3TO BellecTBA ¢ 001ieii (popMyJIoii:

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

Yacts B

B 3a0anuu B1 evidepume eepnvie ymeeprcoenus. 3anuuiume 6blo0panHvle OYKevl 6
angasumnom nopaoke.

a) yrapHBIi/JI ra3 O4CHb S/10BUT, T.K., ITOMaAgasd MMpu AbIXaHUW B KPOBb, 6I>ICTpO COCIUHSACTCA C
reMOTJIOOMHOM, JIUIIAS TEM CaMbIM I'eMOTJIOONH BO3MOKHOCTH NEPEHOCUTH KUCIOPOI;

0) CITMBOYHOE MAacJIO COJCPKHUT OETIOK;

B) PACTBOP — 3TO TOMOT€HHAsI CHCTEMA;

F) BCIIECCTBO WJIHN 3JICMEHT, KOTOpBIﬁ OTHAACT BJICKTPOHBI, ABJIACTCA OKUCIUTCIICM;

) MHIUKATOP, MOKa3bIBAIOLINI HaJaM4Yre HOHOB H B pacTBOpe — 1akmyc.

B2. Ycmanoseume coomeemcmeue. Omeem 3anuuiume ¢ cieoyrouiem euoe: A-4, b-1 u m.o.
1. YcranoBuTe COOTBETCTBHE MEXKAY HA3BAHHMEM BeliecTBa U opmy.10ii coeAMHEHHUS:

Ha3zeanue eewjecmea: @opmyna coeOuHenun:

A) Oxcua menu (1I) 1) Cu,O
b) Hutpar meau (1) 2) HNO;
B) Azotnas kuciora 3) Cu(OH);,
I') T'uppokcun meau (1) 4) Cu(NOs3),
5) HsPO4
6) CuO.

2. Yemanoeume coomeemcmeue Me.)fa)y Ha3eanuem eeuiecmea U KiacCom Op2aHUdeCcKux
coedunenuﬁ, K KOmopomy OHO OmHOCUmMCcs:

Ha3panue coequnenus: Kiacc BerecrTn:

A) sTaHaNb 1) anieTuneHoBbIe y/B
b) meTanon 2) anKaJaueHbl
B) stun 3) cnupThI
I') 6enzon 4) anpaeruapl
5) apomaTuueckue y/B
6) KETOHBI.

Yacte C

1. PemmuTte 3amauy: Kakoe konuvectTBo BemectBa okcuaa meau (I1) conep:xurcs B 120r
ero Maccoi?



JAudppepennupoBannbiii 3a4eT mo Aucuunanne «Xumusa» I kype II cemectp
Bapuant 3

Tect cocTout u3 yacter A, B, C. Hactes A Bximrouaet 11 3amanmii, yacts B — 3 3amanms, gacte C
— 2 3amaHus.
3amanus yactu A oreHuBaroTCs 1o 1 6aimny, yactu B — mo2 6anna, gactu C — o 3 Gana.
OOm1ee Konu4ecTBO OAITIOB, KOTOPOE MOKET HaOpaTh CTyIeHT — 23 Oasuia.
Orenka «3» cTaBUTCS, €CJIA CTyACHT HaOpan He MeHee 12 6amnos, «4» - He MeHee 16 6aoB,
«5» - He meHee 20 6amioB.

Yacts A

K kascoomy 3a0anuro wacmu A 0anvl HeCKOJIbKO OMEEemos, U3 KOmopwvix moavko 1 eepuutil.
Buvioepume gepnutii, no Bawemy mnenuro, omeem.

1. XumMuYeCKHil 3JIEeMEHT UMeeT pacipeieieHue 3JIeKTPOHOB M0 3JIeKTPOHHBIM CJI0SIM
B aTome 2-8-6. Kakoe noso:xxenue on 3annmaet B [ICXI?

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

2. @opmyJia BOAOPOJAHOIO coequHeHUs1 XumMu4yeckoro djieMenta RH,. K kakoii rpynme
riaasHoil noarpynnsl IICXD on npuHagiexur?

a) yeTBepTas; 0) TPEThs; B) BTOpasl.

3. Kakoe U3 yKa3aHHBIX BelIeCTB UMeeT KOBAJIEHTHYI0 HEMOJISIPHYIO CBA3b?
a) H>O; 6) Ss. B) CaH,, 1) C,He,

4. Yrkaxure Tun xummnueckoii peaknum Fe + Cu Cl, — Cu + FeCl,:

a) pa3ioxeHus; 0) coequHEeHHs; B) 0OOMEHa; ') 3aMelleHUsI.

5. CumBoJI 3J1eMeHTa, 00pa3yIolIero nNpocroe BemecTB0 — HeMeTaJlI:

a) Mg; 6) Cu; B) Na; 1) F.

6. B KoHIIe KA:KI0T0 MEePHoa CTOAT (POPMYJIbI:

a) METAJIJIOB; 0) HEMETAJIJIOB.

7. BemecTBa, UMeEIOILIHE OHY M TY ’Ke IMIIUPUYECKYIO (hopMmyary (oOJ1agaroimme
OIMHAKOBBIM KOJIHYECTBEHHBIM H KAa4eCTBEHHBIM COCTABOM), HO Pa3Hoe CTPOeHHE, a
NOTOMY U pa3Hble CBOICTBA, HA3BIBAIOTCHA

a) romoJioramu; 0) U30MepaMu; B) paJrKaJaMu; T') MOJICKYJIaMH.

8. K ki1accy cnnupToB OTHOCUTCH:

a) C;Hy,, 6) C;Hi6. B) C;He, 1) C3H,OH.

9. HazBaHMe HUKeNPUBEAEHHOI0 YIJIEBOA0POAA M0 CUCTEMATHYECKON HOMEHKJIAType
CH;—CH, - CH — CH,—- CH;

[



OH

a) 2,2-meTuimneHTaH; 0) meHTanon-3; B) 3-TUAPOKCONECHTAaH; T') IEHTaHo-1.

10. XapakTepHoii peakinuel 1Jis1 a1bJIerH10B ABJIAETCS B3aUMOJCHCTBHE C:

a) xnopuaom >kenesa (I11); 6) ammuaunbiM pacTBopoM okcuja cepedpa (I); B) xmopHoii
U3BECTHIO; I') paCTBOPOM KapOOHaTa HaTpHUsL.

11. AueTnjieHOBbIE YIJIEBOAOPO/bI — 3TO BelllecTBa ¢ 0011el (popmy.noii:
a) CnHZn; 6) CnH2n+2; B) CnHZn—Z; r) CnH2n4-
Yacrs B

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

a) benku nMer0T NEPBUUHYIO0, BTOPUUHYIO U TPETHUHYIO CTPYKTYPY;

0) Macca BelecTBAa BbIPA:KaeTcs B I/MOJIb;

B) THAPOJIM3 — ITO B3aUMO/IeCTBHE BEIECTB C COJISAMU;

) IIHIEPUH UCNOJIb3YeTCsl B KaYeCcTBe KOMIIOHEHTA KOCMEeTHYeCKHUX CPeICTB VIS yX0/a 3a
KOsKell JINIA U PYK;

J) MPOoLeCC Pacnaja BelecTBAa HA HOHbI HA3bIBAIOT JIEKTPOJTUTHYECKOH TMCCOIHAIUEIH.

B2. Ycmanoseume coomeemcmeue. Omeem 3anuuiume 6 cieoyrouiem euoe: A-4, b-1 u m.o.

1. YcTaHoBHTE COOTBETCTBHE MeAK/AY Ha3BaHMEM BellecTBA M (DOPMYJI0i cCOeIMHEHH:

Ha3zeanue eéewjecmea: Dopmyna coeOunenus:
A) Okcua MarHus 1) MnCl,

b) Consnas kucnora 2) Mg(OH),

B) IM'mapokcun Mmaruaus 3) HF

I') Xiopua maraus 4) HCI1 5) MgCl, 6) MgO.

2. YcTaHoBHTE COOTBETCTBHE MEKIy Ha3BAHHEM OPraHHYeCKOro COeJWHEHHUSI H KJaccoM,
K KOTOPOMY OHO NMPUHA/VIEKHT.

HaszBanmne coenunenusi: Kiiacc BemecrTs:

A) Oytan 1) HenpenenbHEIE y/B
b) nponen 2) mpenenbHbIE Y/B
B) sranans 3) cnupThl
I') 6enzon 4) anmpaeruapl
5) apoMaTUYecKue y/B
6) KCTOHBI.
Yacts C

1. Pemmnre 3agady: CKOJIBKO aTOMOB COAEPKUTCH B S MoJIb (pochopa?



JAnddepennupoBannbliii 3auet mo gAucuunanne «Xumus» I kype Il cemectp
Bapuanr 4

Tect cocrout m3 wacteir A, B, C. HUacte A Britouaer 11 3aganmii, yacts B — 3 3aganms, yacts C
— 2 3agaHusl.
3ananus yactu A oneHuBarTes o 1 6amry, yactu B — mo2 6amna, wactu C — o 3 Ganna.
OO611ee KOIMYECTBO OAIITIOB, KOTOPOE MOYKET HAOpaTh CTyAeHT — 23 Oaia.
Onenka «3» cTaBUTCS, €CIIM CTYJIEHT Habpas He MeHee 12 6aoB, «4» - He MeHee 16 OanoB.,
«5» - He menee 20 6asuioB.

Yacts A

K kascoomy 3a0anuto wacmu A 0anvl HECKObKO OMEEM 08, U3 KOMOPvIX moavKo 1 eepuulil.
Buvioepume eepnbutii, no Bawemy mnuenuro, omeem.

1. XuMHYeCKHIl 3J1eMeHT HMeeT pacnpeaeeHue 3JIeKTPOHOB M0 3JIEKTPOHHBIM CJIOSIM
B aToMe 2-8-3. Kakoe nmojio;kenue o 3anumaer B IICXD?

a) IV nepuon, I rpymnma; 6) Il nepuon, 11 rpymnma; B) Il mepuon, V rpymma.

2. PopMyJia BbICIIero OKcuaa xumMu4yeckoro iementa RO. K kakoii rpynne riaaBHoit
noarpynnbl [ICXD on npuHapiexut?

a) nsAtas; 0) BTopas; B) TPEThA.
3. Kakoe 13 ykazaHHbBIX BEIIECTB UMEET METANINYECKYIO CBSI3b:
a) Zn; 0) S; B) C; r) KH.
4. Ykaxure Tun xumnuyeckoi peakunu Ba(OH), + HNO; — Ba(NOs); + H,O:

a) pasyiokeHus; 0) COeTMHEHNS; B) 0OOMEHA; T) 3aMEIICHHUS.

5. CumBoJI 3JIeMeHTa, 00pa3yoLIero nNpocroe BenecTs0 — HeMeTaJlI:
a) Hg; 6) C; B) Na; r) Fe.

6. CaMbIM INIACTHYHBIM METAJVIOM SIBJISIETCH:

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

7. BemecTBa, cX0/HbIE M0 CBOEMY CTPOEHHUIO U CBOIICTBAM, HO OTJIMYAKOIIUECS APYT OT
JApYyra nmo cocTaBy Ha OJHY WM Heckoabko rpynn -CH;-, Ha3bIBaloTCs

a) roMoyioramu; 0) M30MepamMu; B) paJuKaliaMu; T') MOJICKYJIAMH.
8. K ki1accy kapOOHOBBIX KMCJIOT OTHOCUTCS:
a) C7H12; 6) C17H35COOH; B) C7H6; r) C3H7OH

9. HazBanmue HUKECNIPUBEACHHOI'0 yrjaeBoaopoaa mo CHCTEMATHYECKOM HOMEHKJIATYpe

40
CH; CHz-C
“OH

a) 2-metunnponas; 0) MpomnaHoi-3; B) MPOMaHOBask KUCIOTa; T') MPOMaHo-1.



10. I'nnuepuH B BOAHOM PacTBOPEe MOKHO 00HAPYKMTH € IOMOIIBIO:
a) xyuopHo# u3Becty; 0) runpokcuna meau (I11); B) xaopuaa xenesa (I11); r) ruagpokcuaa HaTpusi.
11. IlpenenbHbIe 0AHOATOMHBIE CTMPTHI — 3TO BelleCTBA ¢ 00Iei (popMy.10ii:

a) CHHZH; 6) CI1H2n+IOH B) CnHZn—Z; r) CnH2n4-

Yactp B

B 3a0anuu B1 évibepume gepnvie ymeepocoenusn. 3anuuiume 6bl0panHvle 0YKevl 6
anghasumnom nopaoxe.

a) be3 O6emka MOKHO MPOKUTH;

0) TIepBbBIN PEICTABUTENIH TOMOJIOTHYECKOTO Psijia ATKAaHOB — METaH;

B) OCHOBAHUS — 3TO AJIEKTPOJIUTHI, KOTOPBIE JUCCOLUUPYIOT HAa KATHOHBI METaslsla U AHHOHBI
THJIPOKCOTPYIII;

T') CEHO, KOTOPOE €CT KOPOBa, COACPKUT PACTUTEIbHBIN OENOK;

1) MTHIUKATOP, KOTOPBIN Moka3biBaromuil Hannune OH-noHoB — makMyc.

B2. Yemanosume coomeemcmeue. Omeem 3anuuiume ¢ cieoyrouiem euoe: A-4, b-1 u m.o.
1. YcraHoBuUTe COOTBETCTBHE MKy Ha3BaHHEM BellleCcTBa U (popMyJioii coeTUHEHHS:

Ha3Banue BemecTBa: @opmyJia COeAMHEHUS:

A) Oxcup amoMuHus 1) AlI(OH);
b) Cepnas kucnora 2) Alx(SOs);
B) I'mapokcun amoMunus 3) AICl;
I') Cynbsdar amoMuHUSA 4) AlLO;

5) H,SO4

6) H.SOs.

2. YcTaHOBHTE COOTBETCTBHE MEKIY HA3BAaHUEM BellleCTBA M KJIaccoM (Ipynmnoi)
OPraHUYeCKUX COeJUHEHNH, K KOTOPOMY OHO NMPUHA/JIEKUT:

HasBanue coequnennsi: Kiace Bemecrs:

A) MeTaHab 1) aeruneHoBkIC /B

b) nponun 2) npenenbHbIE Y/B

B) sTanoBas kucnora 3) kapOOHOBBIE KUCIOTHI
I') 6enzon 4) anmpaeruapl

5) apomarudeckue y/B

6) KETOHBI.

Yacte C

1. PemmTe 3amady: YrieBoaopoa, INIOTHOCTh NAPOB KOTOPOIo 1o BOAOpoaAy paBHa 39,
cogepxkut 92,31% yraepona u 7,7% Bogopoaa. Haiinure ero MoJieKyJIsIpHY IO

¢dopmyay.



III. OIUCAHUE OPIAHU3AIIMU OLIEHUMBAHUSA U IPABUJI ONIPEJAEJEHUSA
PE3YJIbTATOB OIEHUBAHUAI.

VYpoBeHb TOATOTOBKM OOYyYaromuXcst Mo 00IeoOpazoBaTenbHON yueOHOH TUCIUILINHE
oleHMBaeTCa B Oammax: «5» (KOTIUYHOY»), «4» («XOpoiioy), «3» («yHIOBIECTBOPUTEIBHO»), «2»
(«HEyIOBIETBOPUTEIIBLHOY).

OneHka «OTIMYHO» - OOydYarolWiiCsl TMOKa3bIBaeT IIOJIHbIE M IJIyOOKHE 3HAHMS
IIPOrpaMMHOT0 MaTepuaa, JOTHYHO U apryMEHTHUPOBAHO OTBEYAET HA IIOCTABIEHHBINA BOIIPOC, a
TaKXe JONOJHUTEIbHbIE BONPOCHI, MOKA3bIBAET BBICOKHI YpPOBEHb TEOPETHUECKUX 3HAHHM.
IIpakTrueckyro yacth BblnosaHsAeT Ha 100%.

OneHka «xopomo» - oOydyaroIMHCs MOKa3blBaeT TITyOOKHE 3HaHUS IPOrPaMMHOIO
MaTepuasa, FpaMOTHO €ro M3JjlaraeT, JOCTaTOYHO IOJIHO OTBEYAET Ha MOCTaBJIECHHBIN BOIPOC U
JONOJTHUTENbHbBIE BOIPOCH,, yMeNno (GOpMyIHpyeT BBIBOABI. B ToXe Bpems Ipu OTBETe
JIOITyCKaeT HECYIIECTBEHHbIE MorpetHoCTH. [IpakTnyeckyro yacTs BeinonHseT Ha 90%-80%.

OneHka «yJOBIETBOPUTENBHO» - OOYYAIOIIMHCS IOKa3bIBae€T JOCTATOYHBIE, HO HE
riy0oKHe 3HaHMA MPOrPaMMHOI0 MaTepualia; MpH OTBETE HE JIOMYCKAaeT rpyObIX OMIMOOK HIIN
IPOTUBOPEUMH, OAHAKO B (HOPMYJIUPOBAHMM OTBETA OTCYTCTBYET JOJDKHAs CBSI3b MEXKIY
aHaJM30M, apryMeHTalued u BbIBoJaMH. /[ mMosyueHHs] MpaBUIBHOTO OTBETa TpedyeTcs
yTouHsrone Bonpockl. [Ipaktuueckyro yacth BeinoaHsaeT Ha 70%-60%.

OreHka «HEYIOBJIETBOPUTEIILHO» - O0YYAIOLIHICA MMOKA3bIBAET HEIOCTATOYHBIE 3HAHUS
IIPOrPaMMHOI0 MaTepuana, He CIIOCOOEH apryMEHTHUPOBAHO U IOCJIEJOBATEILHO €r0 HU3JIaraTh,
JIOTyCKaeTcs TpyOble OIMOKK B OTBETAX, HEMPABUIBHO OTBEYAET HA IMOCTABICHHBIN BOIIPOC MU
3aTpyaHseTcs ¢ oTBeToM. [IpakTnueckyro yacTsb BoIoaHAeT Ha MeHee 50%.

JuddepeHurpoBaHHbId  3a4eT TPOBOJAUTCS B TEPUOJ HK3aMEHAIIMOHHON CecCHH,
YCTaHOBJICHHOHN KaJleHJAapHbIM y4eOHBIM IpauKOM, B pe3yJsibTaTe KOTOPOro IpernojaBaTesieM
BBICTABJIIETCS MTOrOBasl OLIEHKAa B COOTBETCTBUU C IPABUJIAMH OIPEIEICHUS PE3YJIbTaTOB
OLICHUBAaHMS.
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