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1. TlacmopT KOMILIEKTa KOHTPOJbHO-OIEHOYHBIX CPEICTB
KoMIiekT  KOHTPOJIBHO-OIIGHOYHBIX  CPEACTB  MpEeAHA3HA4YeH I OIEHKH
pE3yIbTATOB OCBOCHUS
OIH03 Xumus.

2. B pe3yjbTare 0lleHKH OCYIECTBJISIETCSI POBEPKA YMEHU, 3HAHU I, KOTOpPbIE
COOTBETCTBYIOT JINYHOCTHBIM, MeTanpeaMeTHbIM " npeAMeTHbIM
TPpeOOBAHUSAM:

3HATD:

OCHOBOTIOJIAraloIIKe TOHATUS (XMMUYECKHH JJEMEHT, aToM, OJJICKTPOHHAas
00oJI0ouKa aToma, s-, p-, d-3JIEKTPOHHBIC OOUTAIM aTOMOB, HOH, MOJIEKYJla, BaJICHTHOCTbD,
AJIEKTPOOTPHUILIATEIIBHOCTh, CTENEHb OKHCIIEHHUS, XMMHUYECKas CBS3b, MOJIb, MOJSpHAas
Macca, MOJISIPHBIM 00bEeM, YIJIEpOIHBIN CKeneT, (DYHKIHMOHAJIbHAsl TpYyIa, pajukal,
M30MEpHUsI, H30MEPbI, TOMOJOTHYECKUN PsAA, TOMOJIOTH, YIJIEBOAOPOMAbI, KHUCIOPOIO-,
a30TCOJIEPKAIlMEe COCIMHEHUs, OMOJIOTUYECKH aKTHBHBIE BellecTBa (YTJE€BOJbI, >KHUPHI,
O€JIKK), MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHMUS,
KpUCTAUTMYECKasi  pEIIeTKa,  TUIBl  XUMHUYECKUX  peakuuid  (OKHCIUTEIIbHO-
BOCCTAHOBUTEJBHBIE, PK30- M JHJIOTEPMUUYECKHUE, PEAKIMU MOHHOTO OOMEHa), pacTBOp,
AJEKTPOJIUTBI, HE BJEKTPOJIUTBI, SJIEKTPOJUTHUYECKAS JUCCOLMALNS, OKHUCIUTEIb,
BOCCTAaHOBHUTENb, CKOPOCTh XUMHUUYECKON pEaKIUuh, XMMUYECKOE PAaBHOBECHUE), TCOPUH M
3aKOHBI (TEOpHUsI XUMHYECKOTO CTpOEHHsS opraHudeckux BemiectB A.M. bytieposa,
TEOpUsl BJICKTPOJUTUYECKONW IHccouManuu, nepuoandyecknii 3akoH [[.M. Menneneesa,
3aKOH COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECCKHNM S3bIK  XHUMHH,
(aKTOJIOTHYECKHE CBEJICHHS O CBOMCTBaX, COCTaBe, IIOJyYeHHH U 0Oe30MacHOM
WCIIOJb30BAaHUN BAKHEHINIMX HEOPTaHMYECKUX W OpPraHWYeCKUX BEIISCTB B OBITY U
MPAKTUYECKOMN JIEATEIbHOCTH YEJIOBEKA;

YMeTh:

-BBISIBJISITh  XapakKTEPHbIE TMPU3HAKKM W B3aUMOCBA3b W3YUYEHHBIX MOHSTHM,
MPUMEHATh COOTBETCTBYIOIIME TMOHSATHUS TPU ONHCAHUM CTPOCHHSI M  CBOMCTB
HEOPraHUYECKNX M OPraHUYECKUX BELIECCTB M MX MPEBPAIICHUN; BBISBIATH B3aUMOCBS3b
XMMHWYECKUX 3HAHWUW C TOHATHUSIMHU M NPEACTABICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- HCHOJIb30BaTh HAMMEHOBAaHUS XUMHUYECKHX COCIUHEHUM MEXIYHAPOIHOTO
COI03a TEOPETUYECKOM W MPUKIAAHOW XWMHUHU W TPUBHAJIbHBIE HA3BaHUS BaKHEHIIHNX
BEIIECTB (DTWJICH, AalleTWJICH, TIUIEpuH, (eHon, GopMalbIerua, YKCyCHas KHCIOTa,
TJIMLIWAH, YTapHBIN a3, YIIEKUCIIbIA ra3, aMMHUAK, ralieHas U3BeCTh, HEralleHas U3BECTb,
MUTHEBAsl COJla W JPYTUX), COCTABIATH (OPMYJbI HEOPTAHMUYECKMX WM OPTaHMYECKHX
BCII[ECTB, YPaBHEHUS XHUMHYECKUX PEAKIUN, OOBICHATH HMX CMBICT; IOJATBEPKIAThH
XapaKTEpHbIE XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMM SKCIICPUMEHTAMU U
3aMUCAMU YPABHEHUM XUMUYECKUX PEAKIIUM;

- YCTAHABJIUBATh MPUHAJICKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U OPraHUYECKUX
BEIIECTB K OINPEICIICHHBIM KJIacCaM U TPyIaM COCAMHEHUH, XapaKTepU30BaTh UX COCTAaB
Y Ba)KHEWIIIME CBOWCTBA; ONpPENEATh BUJbI XUMHUYECKUX CBs3€H (KOBaJeHTHas, MOHHAs,



MeTajuInyeckasi,  BOJOPOJHAsA), THUIBl  KPUCTAUIMYECKHX  PEHIETOK  BEIIECTB;
KJIaCCU(DUITMPOBATH XUMUICCKUE PEAKITNN;

BJIAJIETh:

- c(hOpMHUPOBAHHOCTHIO TMPEACTABICHUI: O XHMHYECKOW COCTaBISIOMICH
€CTECTBEHHOHAYYHON KapTUHBI MHpPA, POJIM XUMUW B TIO3HAHWUW SIBICHUW TPHUPOABI, B
(GbOpMHUPOBAaHUN MBIIUICHUS W KYJIbTYpPHl JIMYHOCTH, €€ (DYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOMMMOW ISl PEINICHUS MPAKTHYECKUX 3a7ad W DKOJOTHYECKH OO0OCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0pPOBbIO U IPUPOIHOM CPEIIE;

- CHCTEMOM XHMMMYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
NOHATUS (XMMHUYECKHUH DJJIEMEHT, aToM, 3JICKTpOHHas o0oyiouka aTtoma, s-, pP-, d-
AJIEKTPOHHBIE OOUTAIN aTOMOB, MOH, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPUIIATEIHLHOCTD,
CTENEHb OKHUCJICHUS, XUMHUYECKasi CBs3b, MOJb, MOJISIpHAsh Macca, MOJIPHBIN 00beM,
YIJIEPOJHbIN  ckener, (YHKIHMOHAJIbHAs TpyNma, pagukal, W30MEpHs, H30MEpHI,
TOMOJIOTUYECKUM  PsiZl, TOMOJIOTH, YIJICBOJAOPOABI, KHUCIOPOJO- Aa30TCOACpPKAIINEC
COeMHEHUsI, OMOJIOTUUECKN aKTHUBHBIC BEIIeCTBa (YIJIEBOABI, JKUPbI, OCIKU), MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS, KpUCTALUTAYECKas
pelieTka, TUIbl XUMHYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, AK30- H
SHIOTEPMHUYECKUE, PEAKIIMM HOHHOTO 0OMEHA), pacTBOP, JIEKTPOJIUTHI, HE DJICKTPOJIUTHI,
ANEKTPOJIUTHYECKAS] JUCCOIUALIUSI, OKUCIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON
peakiuy, XUMUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPHUS XMMUYECKOTO CTPOCHUS
oprannueckux BemecTB A.M. BytiiepoBa, TeopHs 3JIEKTPOJIUTHUYECKON AUCCOIUALINU,
nepuoandeckuii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, (DAKTOJIOTHUECKHE CBEJCHHS O CBOMCTBaX, COCTaBe,
MOJIyYeHUH ¥ O€30TaCHOM MCTIOJIB30BAHUH BaXKHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEIIOBEKa,

- s oOydYaroumxcsi C  OTPaHUYECHHBIMU — BO3MOKHOCTSIMU — 3/IOPOBBSI:
chopMHUpPOBaTh YMEHUS MIPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS
BEILIECTB U XMMHUUYECKUX SIBICHUM; JIJIs1 CIEMBIX U CIA0OBUASIIMX 00YUYarOIIMXCS: BIAJIETh
penbeHO-TOUEUHYIO cucTeMol oOo3HaueHuit JI.Bpaiins 1 3amucu  XUMUYECKHUX

dbopmyi.

2. KOMIJIEKT KOHTPOJIbHO-OLIEHOYHBIX CPE/ICTB
2.1 TeopeTuyeckue 3a1aHUA

TEOPETHYECKOE 3AJIAHME (T3) Nel

Bemectsa, aromsl, [leppoanueckuii 3akoH

1. Kakue BelecTBa Ha3bIBAIOT MIPOCTHIMU

2. Cospemennas (opmynupoBka I[lepumommueckoro 3akona. M3meHeHue CBOWCTB 1O
MepUOJIaM U TPyIIaM 3JIEMEHTa

3. Kak onpeaenuts 4ucio NPOTOHOB, HEUTPOHOB U DJIEKTPOHOB Y aTOMa

TEOPETUYECKOE 3AJJAHUE (T3) Ne2
B&HCHTHOCTB, CTCIICHb OKUCJICHUA, K)’I&CCBI, Ha3BaAHUA COQIII/IHeHI/Iﬁ



1. Onpenenute CTENeHb OKHUCICHUS M BaJEHTHOCTh a30oTa B coeauHeHusix: NHs, No,
NH4CI, HNO3, HNO3, N2Os

2. Kak onpenenuThb BBICIIYIO U HU3IIYIO CTETIEHb OKUCIICHUS

3. Kak Ha3bIBalOTCA COJM COJISTHOW, XJIOPHOW, a30THOM, a30THCTOM, CEPHOM, CEPHUCTOM,
CEPOBOJIOPOAHOMN, YTONBHOM, KpeMHUEBOU, (hochopHO KUCTOT

TEOPETUYECKOE 3AJIAHUE (T3) Ne3

OcCHOBHBIE CBOWMCTBA PA3JIMYHBIX KJIACCOB COCAMHEHUIN. XUMUYECKUE PeaKIuu

1. Kakue OKcHABl OTHOCAT K KHUCIOTHBIM, OCHOBHbBIM M am@otepHbIM. [IpuBenure
IPUMEPHI.

2. Kakue peakiuu OTHOCIT K peaklMsM COeIUHEHHUs U paszioxkeHud. [IpuBeaute
IPUMEPHI.

3. Ilepeuncnure XUMUYECKHUE CBOMCTBA KUCJIOT U MPUBEAUTE TIPUMEPHI

TEOPETHYECKOE 3AIAHHUE (T3) Ned

Moub, MonsipHasg Macca. PacueTsl Ha KOJIMYECTBO BEIECTBA YEpe3 MOJSIPHYIO Maccy,
00bEM Ta30B, YUCJIO YacTull (MOJIEKYJ, aTOMOB, HOHOB)

1. Hanmnmure ¢popmyiny, BKIIOYAOUIYIO TPU CIIoco0a pacy€ra yncia MoJIb BEIECTBA

2. Onpenenure IOTHOCTh BOJIOPO/IA IO BO3AYXY

3. Kak HaiiTu MOJSIpHYIO Maccy U MOJISIpHYIO Maccy dKBUBajieHTa. [IpuBennTe mpumMepsl

TEOPETUYECKOE 3AJIAHUE (T3) Ne5

OMITUpPUYECKHEe W CTPYKTYpHBIC (HopMyJsibl. XHMHYECKHE YypaBHeHHS. Pacu€rel 1o
XUMHYECKUM ypaBHEHUSIM

1. Hanmmmre ¢popMyJIMPOBKY 3aKOHA SKBHBAJICHTOB Y€pPE3 MacChl BEIICCTB

2. Hanmummre hopMyJTHPOBKY 3aKOHA COXPAHSHHS Mace

3. CoctaBbTe cTpyKTypHBIE (hopmyisl BemecTB: HoSO4, Oz, NaB4O-

TEOPETHUYECKOE 3AJIAHUME (T3) Ne6

XuMuueckoe paBHOBecHe. (CMeEIIEHME XUMHUYECKOrO PAaBHOBECUS IIOJ] JICMCTBUEM
pa3nuuHbIX (akTOpoB. TepMOXUMUUECKUE YPAaBHEHHUS

1. Kak usmenurcs ckopocts peakiuu COCI2(r) = CO(r) + CI2(r), eciu KOHIEHTPALUIO
COCI2(r) yBenuuuTh B IATh pa3. HanuimmTe nosicHEHUE K pelIeHUIo

2. Chopmymupyiire npunnun Jle-lllatenbe. Kak moBnusier yBenuueHue NaBleHUS HA
cMemenne oopatumoit peakiuu 2CO + O, < 2C0O,

3. Bo ckonbko pa3 OyneTr ObicTpee MpoTeKaTh Peakiiysl MPHU MOABIICHUHA TEMIIEpaTyphl Ha
30 K, ecu remnepatypHbiii KOdhPHUITMEHT paBeH 2

TEOPETHYECKOE 3ATAHUE (T3) Ne7

PactBopenue kak ¢Gu3nKo-XxuMuueckuil mporecc. CrnocoObl BhIpaXEHUsT KOHUEHTPALMH
pacTBOpOB

1. Hamumure ¢opMysiabl MaccoBOM [101HM, MOJSPHOW KOHUEHTpPAlMd U MOJSPHOU
KOHIICHTPALIUY SKBUBAJICHTA

2. Kak y3HaTh IJIOTHOCTh PacTBOpa



3. HailauTe mMaccoByro OJI0 U MOJSIpHYIO KOHIEeHTpanuio pactBopa NaOH, eciu 1 1
BemiectBa NaOH pactBopuin B 1000 r BoJbl. 3anuIInTe pelICHUE 3a1aun

TEOPETUYECKOE 3AJIAHUE (T3) Ne8

1. Pemute 3amauy Oe3 yd€Ta IJIOTHOCTH PacTBOPOB: cKojibko 10% pacTBOpa HYX HO
n06aButh K 100 T 1% pactBopa, 4T00BI NOTYUHTH 3,5% pacTBop

2. Cxompko mi 10% pactBopa NaOH c¢ mmotHocThio 1,1 r/Mim HEoOXOmMMO ISt
npurotoBieHus 100 mi1 pa-pa ¢ MOJIIpHOI KOHIIeHTpanuen skBuBaneHnTa Ca - 0,1 Monb/n
3. CM. mpuKperIEHHbIN (aitn

TEOPETHYECKOE 3AJIAHUE (T3) Ne9

1. Paccuuraiite pH 0,2 M pactBopa Fe(OH)s, Kp =4,8 10-11

2. Kakas peaxuus cpeast Oyaet npu ruapoiuse coneit: NaCl, FeCl3, Na2CO3. MgCO3 u
noyemy

3. [lpuBenuTe mpruMepsl ad3po30JieH, IeH, IMYIbCHI, CYCIICH3UH, 30J1€H, 3aTIOTHUTE
Ta0IuIy

Hucnepcuas | [IucnepcruoHHas

O6o3HaueHne f- - HasBanue u npumep

r/r ['azoo0pasnas | ['a3zoo0paszHas

K/ Kunkas ["a3000pa3nas
T/T Trépnas l"azo00pa3znas

'K ["a3000pa3Has Kunkas

KK Kunkas Kunkas

T/K TrEpnas Kunkas

/T ["a3zo000pa3znas TBépnas

XK/T Kunkas Teépnas

T/T Teépnas Teépnas

TEOPETUYECKOE 3AJIAHUE (T3) Nel0

["omonorudeckuit psix anudaTudeckux yriaeBogopoI0B

1. 3anuinTe KOPHU HA3BAHHMI OPraHUYECKUX COCAMHEHUM, MPU YUCIIE aTOMOB yIJepoja
ot 1 mo 10. 3anummmTe Ha3BaHUS PAJANKAJIOB, B 3aBUCUMOCTH OT YKCJIa aTOMOB yTJepo/a B
HUX.

2. Turbl ©30MepUH, BOZMOXKHBIE TSI aJIKEHOB.

3. [IpumeHeHne MeTaHa.

TEOPETUYECKOE 3AJJAHME (T3) Nell



AnxuHbl. AJnKeHbl. AJKUHBL. ApoMaTHYECKHE YIJIEBOJAOPOJAbl. THMBI XUMHUYECKHX
peakuuii yriieBoaopoaoB. Peakuuu 3nekTpopuiIbHOro MPUCOEINHEHHS

1. ITocTpoiiTe CTpyKTypHBIE (HOPMYJIBI CIECTYIONINX COEAMHEHMI:

a) 2,3,5-TpUMEeTHTeIITaH;

0) 2,3,4,5,6-neHTaMeTUIACKaH;

B) 2,4-TUATUIITICHTHH,

r) 2,4-TeKCajlveH,;

1) TPUXJIOPMETAaH.

2. YKaXuTe, KaKOW peareHT MPUCOSAUHSIETCS, WM OTIIEIUIsieTcss B peakiuu: OKHUCIeHue;
['mapupoBanue

JernapupoBanue, I'mpparanus, Jerunparanus, I'mpponns, Orepudukarus,
Kap6oxkcunuposanue, [lekapookcunupoBanue, HurpoBanue

3. Kakoe cTtpoenue MoxkeT uMeTh apomMaTHueckuii yriaesoaopos coctaBa CgHio? HazoBute
€r0 U30MEPBI COINIACHO MEXAYHAPOJHON HOMEHKIIATYpE.

TEOPETUYECKOE 3AJIAHHUE (T3) Nel?2
Kucnopoaconepxamue opranmyeckue BemecTBa. CHOUPTHI, QJIbAETHIBI, YIJIEBOJBI,
KETOHBI, KApOOHOBBIE KUCIOTHI, PEHOJIBI.

1. HazoBure BemiecTBa Mo MEX1yHapOHOM HOMEHKIIATYpE:

a) CH:—CH=CH— CH=CH— CH=CH —CHj3
0) CH;=CH; — (|3=CH—CH: —CH>—CHy=CH3
CH;
B) CHyOH
T) 0
-
CHs —CH:—CH—CH:—C{"
| OH
OH
1) o, e
Rc—cH=CcH—CZ"
HO /’ OH
€)
=0
CH;=—-CH;= C—CH:—C\
OH

2. B cwmeck 3Tanona u npomnanona macco 16,6 r moMecTunu U30BITOK HATpUs, MPU
3TOM BBIIECIWIOCH 3,36 11 Bojgopoaa mpu H.y. KakoB cocTaB MCXOOHOM CMeECH
CIUpTOB?

3. HazoBute oGOnactu npumenenust ¢enona. Ilpu B3auUMOAEUCTBUM C KaKUMH
BelIecTBaMH (PEHO
a) o0pa3yeT ocagoK Oesoro IBeTa;



0) naét uosieToBOE OKpaIlIUBAHUE;
B) U3MECHSIET OCTIBbIi IBET HA PO30OBBIIL?

TEOPETUYECKOE 3AJJAHME (T3) Nel3
HpOI/IBBOI[HI)IC Kap6OHOBI>IX KHCJIOT: JKUPbI, CJIOKHBIC 3(1)I/IpI)I, MmbUIa. ['eHeTHYeCcKas CBI3h
MCIKAY KIaCCaMU KHUCIOPOACOACPIKAIITUX COG,HHHCHPII)'I.

1. Hanummure cTpyKTypHYIO GOPMYITY 2-METHITPONUINPOITHOHATA

2. Kak u3 metanosa noinyuuth Metuiipopmuar? Hanumure ypaBHEHHUS peaKIIUid.

3. Kakwme oprannyeckne coeAMHEHHUS HA3BIBAIOT MbUIaMU. Kak HMX TOIydaroT?
Ha3zoBuTe 1OCTOMHCTBA M HEAOCTATKU CUHTETUYECKUX MOKOIIUX CPEICTB.

TEOPETHYECKOE 3AJJIAHUE (T3) Nel4
YraeBoabl. A30TOCOAEPKAIIAE OPTaHNYECKHUE BEIIECTBRA.

1. UYem oTIMYAIOTCA CTPOEHUE MOJIEKYJ TJIFOKO3bI U (PPYKTO3bI?

2. CxonbKko BpeMeHHu noTpedyeTcs, utoosl B 10 mucTheB pacteHuit oopazosanocs 0,9
I' TJIIOKO3BI, €CIH IUIOMAAb KaXkI0ro IMCTa cocTaiseT 10 cM?, colHeuHas SHEprus
ucnonbszyercs Ha 10%, a kaxXaplii KBaIpaTHBIA CAHTUMETP noaydaet 2 J[k s3Hepruu
coJiHua’?

3. B 1péx mpobupkax HaXoasATCs PacTBOPHI MIHIIEPUHA, AllCTAIbACTHIA U TJIFOKO3HI,
COOTBETCTBeHHO. Ormpenenure coaepkumoe Kaxaod mnpobupku. CocTaBbTe
HauOoJiee palMOHAJIBHBIA TUIaH TMPOBEACHUS aHaidu3a. Hamuimre ypaBHEHHS
peaKunil.

TEOPETHUYECKOE 3AJIAHHUE (T3) Nel5
Amunebl. CTpoeHue aMuHOKUCHOT. [lenTtuanas cBsa3b. benku.

1. Hanummure cTpykTypHBIE POPMYIIBI BCEX U30MEPHBIX aMUHOB, COOTBETCTBYIOITUX
coctaBy CHN, 6e3 yuéra aMuHOB IIUKIINYECKOTO cTpoeHus. HazoBuTe ux.

2. B 1péx mpobupkax coaepkaTcs TJIMIIEPUH, aHWIMH U MYypaBbHHAsl KHUCIOTA,
COOTBETCTBeHHO. OmpenenuTe COIEePKUMOE KaXIOW TMPOOUPKH C TOMOIIBIO
xapakTepHbix peaknuid. CocTaBbTe HauOoJiee pPAIMOHATILHBIA TUTAH TPOBEICHUS
pEaKIUi.

3. Hammmmure hopmyssl 1 Ha3BaHUS HE3aMEHUMBIX AMHUHOKHCIIOT.

TEOPETHUYECKOE 3AJIAHUE (T3) Nel6
XUMHUS DJIEMEHTOB



1. Ykaxure OKHCJIUTCIBbHBIM, HWJIXM BOCCTAHOBUTCJIBHLIM ABJIACTCA CICAYIOIICC

IIpEBpaLICHHUE, a  Takke CKOJIBKO AIEKTPOHOB NPUHUMAET/OTAAET
OKHCJIUTEIh/BOCCTAHOBUTEID!

SO — H,S

NH," — N»

ClOs — ClOs

2. Ionér mn noHOOOMEHHAs peakKIus Mexay HuTpaToM cepedpa (1) u xmopumom HaTpus?
B cayuae, ecnu peakiusi UAET, 3aMUIIATE MOJIEKYJIIPHOE, MOJHOE HMOHHOE M KpPaTKOe
MOHHOE YpaBHEHUS

3. 3anumurte ypaBHEHHs, B CiIy4yae, €CIM BO3MOKHBI PEAKIUU 3aMEIICHUS MEXIY
XJIOPUJIOM ITMHKA U a ) Marauem; 0) AmtomuHueM; B) Mapraniiem

TEOPETUYECKOE 3AIAHHUE (T3) Nel/
XumMudeckas nocy1a. XUMUYECKUM YKCIIEPUMEHT
1. OcHoOBHBIE NpaBUIa TEXHUKH 0€30MTACHOCTH B XUMHUYECKOM J1a00paTopuu.
2. Ilepeuncnure N3MEPHUTENHHYIO MOCY Ty KJIacca TOYHOCTH A.
3. Ilepeuncnure mpaBwia MOATOTOBKM K paboTe M pabOThl C aHATUTHYECCKHUMH
BECAMU.

TEOPETUYECKOE 3AJIAHHUE (T3) Nel8
OCHOBBI AaHATUTUYECKON XUMMUH.

1. KauecTBeHHbBIE PEAKIIMU HA KATUOHBI

2. KadectBeHHBIEC peakIMi HA AaHUOHBI.

3.  Bowruucautes maccoyto momo Na2CO3 B TexHUYecKoil cone, eciu e€ HaBEeCKy
maccoit 0,2840 T pactBOopuiaM B MepHOU Kojbe BMmectumocThio 100 M, a Ha
tutpoBanue 10 mit aToro pactBopa momwio 4,85 mi 0,1 M pacteopa HCI.

2.2 IIpakTnyeckue 3aJanust

[TPAKTUYECKOE 3AJIAHUME (I13) Ne 1

TunoBoe 3a7aHue: MPUTOTOBUTH pabouMii pacTBOpP (COCAMHEHUS 110 BapHAHTaAM)

a) C onpeeEHHON MacCOBOM J10JIeH;

0) ¢ 3aJlaHHOI MOJIIPHOUM KOHIICHTPAIIUCH;

B) C KOHKPETHON MOJISIPHOM KOHIEHTpALlKEe SKBUBAJICHTA

Y cI10BUS BBIIOJHEHHUS 3a1aHUS

MecTto (BpeMs) BBITIOJHEHUS 3a/laHUs 3aJaHHE BBITIONHICTCS B YYCOHOW ayIUTOPHUH
o01melt XuMun

2 MakcumanbHOE BpeMs BBINIOJIHEHUS 3a1anus: 1,5 yac.

3 CryaeHT u3y4yaeT CBOMCTBa BeIIECTBA IO CIPaBOYHOM JIMTEpaType, B TOM YHCIIEC
WHTEpPHET-pecypcaM, pacTBOPUMOCTh, TEXHUKY O0€30MacHOCTH paboOThl C HUM U
paccka3plBaeT €€ JpPYruM CTYJIEHTaM, HIPOU3BOAUT PAaCYEThl, B3BEIIMBACT HABECKY,
TOTOBUT PAacTBOpP B MEpPHOM KoJiOe, MOJMUCHIBAET PacTBOp, (HOTO MPUTOTOBJICHHOTO
pacTBOpa MPUKPEILISET K 3aIaHUI0 Ha 00pa30BaTEILHOM MOpTAaIe.
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- CnpaBounuk: KOHCTaHTBl HeopraHumuyeckux BemiecTB, CrnpaBounuk, Jlugun P.A.,
Annpeesa JI.JI., Mosouko B.A., 2018 (meu.)

- CnpaBounuk: KoncTanTel Heopranumyeckux BemiecTB, CrnpaBouHuk, Jlugun P.A.,
AHnpeeBa JLIL, Monouko B.A,, 2018 (o pecypc)
file://IC:/Users/a/Downloads/50461 f160f424927fc9e1641f7a98b336bb4f.pdf, cBoGoaHEII
BapuanTsr (mpumepsi)

Bapuant Ne 1 1% pactop NaHCO3

Bapuant Ne 2 2% pactBop Na,COs3

Bapuant Ne 3 3% pactBop KH,PO4

Bapuant Ne 4 0,1M pactBop KH2PO4

Bapuant Ne 5 0,2M pactop NaHCO3

Bapuant Ne 6 0,3M pactop KHSO,4

Bapuant Ne 7 0,11 pactBop Mg(NOs3),

Bapuant Ne 8 0,21 pactBop NaHCO3

BapuanTt Ne 9 0,31 pactop CaCl;

Bapuant Ne 10 0,11 pactBop Na,CO3

[TPAKTUYECKOE 3AJJAHUE (I13) Ne 2
«Omnpenenenne pH pacTBOpOB KUCIOT conel, ocHOBaHuM Ha OB-74 unu Ha pH-metpe U-
500».
BapuanTt 1
3ananue 1. [lonroroButs nonomep (pH- metp) k pabote
3amanue 2. HactpouTs mpubop mo crangapTHBIM Oy(QepHBIM pacTBOpaMm.
3aganue 3. M3meputs pH pacTBopa KUCIOTBHL.

Bapuanr 2
3ananue 1. IlonroroButs nonomep (pH- metp) k padbore
3ananue 2. HactpouTs npubOp Mo craHgapTHBIM OyPEpHBIM PaCTBOPAM.
3aganue 3. M3meputs pH pacTBOpa KUCIOTHL.

Bapuanr 3
3ananue 1. [lonroroButs nonomep (pH- metp) k pabote
3amanue 2. HactpouTs mpubop mo crangapTHHIM Oy PEpHBIM PacTBOPaM.
3ananwue 3. U3meputs pH pactBopa kuciotsl (0,1 M CH3COOH).
3aganue 4. M3meputs pH pactBopa Mosoka.

Bapuanr 4
3amanue 1. [lonroroButs nonomep (pH- metp) k pabote
3ananue 2. HactpouTs npubop no crangapTHBIM Oy(PepHbIM pacTBOpaM.
3aganue 3. M3meputs pH pacTBOpa KUCIOTHI.
3aganue 4. M3mepurts pH pactBopa mosoka.

Bapuant 5
3aganue 1. [lonrotoButh noHOMep (pH- meTp) k pabote
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3ananue 2. HactpouTs npubop 1no cranaapTHbIM Oy(epHbIM pacTBOpam.
3anmanue 3. M3meputs pH pactBopa ocHoBanus (0,1 M NaOH).
3aganue 4. M3meputs pH pacTBopa KUCIOT0 MOJIOKA.

Bapuanr 6
3ananue 1. [logroroButs nonomep (pH- metp) k padbote
3ananue 2. Hactpouts mpubop mo craHgapTHEIM Oy (EepHBIM pacTBOpaM.
3ananue 3. M3meputs pH pactBopa kuciotsl (0,05 M CH;COOH). .
3ananue 4. U3meputs pH pacTBOpa mpOCTOKBAIIN.

Bapuant 7
3ananue 1. IlogroroButs nonomep (pH- metp) k pabote
3anmanue 2. Hactpouts mpubop 1Mo craHgapTHEIM Oy (QEepHBIM pacTBOPaM.
3anmanue 3. U3meputs pH pactBopa kuciotsr (0,1 M HCI). .
3aganue 4. U3meputs pH pactBopa kedupa.

Bapuanr 8
3ananue 1. IlogroroButk nonomep (pH- metp) k pabote
3ananue 2. HactpouTs npubop 1no ctanAapTHBIM Oy(epHbIM pacTBOpam.
3anmanue 3. M3meputs pH pactBopa ocHoBanus (0,1 M NH,OH).
3ananue 4. U3meputs pH pacTBOpa NOACBIPHON CBIBOPOTKHU.

Bapuant 9
3amanue 1. IlogroroButs nonomep (pH- metp) k pabote
3amanue 2. HactpouTs mpubop no crangapTHBIM Oy(QepHBIM pacTBOpaM.
3ananue 3. U3meputs pH pactBopa comu (0,1 M Na,COs). .
3ananue 4. M3meputs pH pactBopa xedupa.

Bapuanr 10
3ananue 1. IlogroroButs nonomep (pH- metp) k padbote
3ananue 2. HactpouTs npubop 1no craHgapTHBIM Oy(QepHBIM pacTBOpaM.
3ananue 3. M3mepurts pH pactBopa conm (0,1 M NaCl).
3aganue 4. M3meputs pH pacTBopa TBOPOKHOM CHIBOPOTKHU.

2.3 Hwmuraumonnoe 3amadue 1

1 Ha3panue urpsl «MHTepakTuBHas [leprogudeckas Tabnuia MeHaeneeBay.

2 Ilepeuenn posieil (BO3MOKHOE YHCIO KATErOPHM YYaCTHUKOB) MOJrPYIINa JIETUTCS HU
MHHUTPYMIIBI IO ABA YEJIOBEKA.

3 Konn4uecTBO y4aCTHHKOB- BCSl OATPYMIA.

4 HeoO6XxouMble PEKBU3UTHI T€JIEPOH, TUIAHIIIET, HOYTOYK HUJIU KOMITBIOTEP C UHTEPHETOM.
5 KonuyecTBO BEAyNIUMX WM YYACTBYIOIIMX B UIPE IKCHEPTOB - IKCHEPTOM BBICTYMAET
KaXJIbI U3 00pa30BaHHBIX MMap, 10 OYePe/Iu.
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6 Cnoco® mnpoBeleHUS UIPbl: C UCHOJB30BAHUEM KOMIIBIOTEPHON MpPOTrpaMMbl—

CUMYJISITOpa
WmuranmonHsle 3aganue 2

1 HazBanue urpsl «CTpoeHHE aTOMay.

2 Ilepedens posiell (BO3MOXKHOE YHCIIO KaTErOpHil YYaCTHUKOB) MOATPYNNA JAEIUTCS HU
MUHHUTPYIIIBI TI0 J1BA YEJIOBEKA.

3 Kosmm4ecTBO y4aCTHUKOB- BCs INOATPYMIIA.

4 Heo6xonuMble peKBU3UTHI TENE(POH, IUIAHIIET, HOYTOYK UM KOMIIBIOTEP C MHTEPHETOM.
5 KonnuecTBo BeAyUIMX WIM YYacTBYIOIIHMX B UIPE SKCIIEPTOB - SKCIEPTOM BBICTYIAET
KaXbli 13 00pa30BaHHBIX M1ap, 110 OYEPETH.

6 Cnoco® mnpoBeAeHHs UIPhL: C HUCHOJb30BAHUEM KOMIIBIOTEPHOW MpPOrpamMMbl—
CUMYJIATOpa

2.4. IloaroTroBka 1 3ammTa IpoeKTa
Tema npoekra: TpuBranbHbIC Ha3BaHKS BELIECTB.

OcHoBHbIe TpeOoBaHMs: TeMmaTuka NPOEKTa JOJDKHA COOTBETCTBOBATH COJICPIKAHUIO
poecCUOHaNBHOTO MOAYJISl M OBITH COTJIACOBaHA C PYKOBOJAUTEIEM
[Ipumepsl TeM:

benuna sz(COg)(OH)z
CBUHLIOBBIE Oenniia

Tura"osele Oemmima | T10,
uakoBEIC Ocmmma | ZnO
[upkoHueBbie ZrO,

Oenmia

Bona

AMMuadHas Boja BOJHBIN pacTBOp NH3

bapuroBas Boa
bpomHuas Bona

J’KaBeneBas Boma

H3BecTKOBasg Boga

JlabGappakoBa Bojia

CepoBoaopoiHas
BOJA

XJopHas BoJa

HACBIIEHHBIN BOAHBIN pacTBop Ba(OH),
BOJHBIN pacTBOp 6poma (comepxut Bry, HBrO u HBr)

BoHBIN pacTBOp KOH, HackiienHbii xiopom (coaepxkut KCIO
u KCl)

HaCBIIICHHBIN BoIHBIH pacTBOop Ca(OH);

BoAHBINA pacTBOp NaOH, HackIeHHBIN XJIOPOM (COAEPKUT
NaClO u NaCl)

HACBIIIEHHBIN BOAHBIN pacTBOp HoS

BOAHBIN pacTBOp xyopa (coaepxkut Cly, HCIO u HCI)
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Kunkocts
bopnocckas
JKUIKOCTh

byprynackas
KUJIKOCTh

Kunkocts
Bakenpoaepa

30J510TO
CycanpHOE€ 30JI0TO

N3BecTh
benunbHasg u3BecTh

I'amenast u3BecTh
JK>xeHas U3BeCTh
Hatponnas u3BecTtb
Heramenas u3BecThb
XJI0pHasi U3BECTh

KBacugl
AJIOMOAMMOHUWHBIE
KBAaCIIbI

ATIOMOKaJINEBBIE
KBAaCI[bI

KeneszoaMMOHUITHBIE

KBaCIIbI

Kee3zokanueBbie
KBAaCI[bI

XPpOMOKaJIMeBbIE
KBacCIIbl

Kwuciora
IJIABUKOBAs KUCJIOTA

CuHniIbHas KHUCJIOTA
CosgHas Kuciiora
Kymnopoc
Baunanuesslit
KYIOpoc
JKenesnslil Kyropoc

KoOanpToBBIH
KyIIOpocC

BosHas cycrnieHsust Cuz(SO4)(OH), u CaSO4
BosHas cycnensus Cuz(CO3z)(OH):

BoaHbIH pacTtBOop H2S,06 (N = 3-6)

SﬂSz

cmech Ca(ClO),, CaCl, u Ca(OH);
Ca(OH);

CaOo

cmech Ca0O, Ca(OH),; u NaOH
CaOo

cmech Ca(ClO),, CaCl, u Ca(OH);

AINH4(S0.); - 12H,0

KAI(SO,),; - 12H,0

FeNH4(SOs), - 12H,0

KFe(S0,),; - 12H,0

KCr(SO.); - 12H,0

KOHLIEHTPUPOBAHHBIN BOIHBIN pacTtBop HF

BoaHBIN pacTBOp HCN

KOHIIEHTPUPOBaHHBIN BOAHBIN pacTBOp HCI
VSO, 7H,0

FeSO, - 7H,0
CoS0O, - 7TH,0
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MenHblii Kynopoc

HuxkeneBwiit kynopoc

CBUHIIOBBII KYTIOpPOC

XPpOMOBBIN KylIOpOC

Maruesus
benag maraesus

UepHas marnesus
Kokenas maruesus

Macno
Kynopocnoe macno

OOBSIHHOE MAacJIO

Moinoko
N3BecTKOBOE
MOJIOKO

Hamatsips
Hamatsips

I taTnHOBBINA
HaIlIaThIPh

PeakTus
Peaktus Heccnepa

Peaktus IlIBeiuepa

Pryth
I'pemyuast pTyTh

Caxap
CBUHIIOBBIN caxap

Cenurpa
AMMOHUIHAA
cenuTpa

bapuroBas cenurtpa

N3BecTkOBas
cenuTpa

Nnupuniickas cenutpa
Kanuiinas cenutpa
Kanpumesas cenutpa

Marues3ueBas
cenuTpa

CuSO4 - 5H,0
NiSO, - 7H,0
PbSO,

CrSO4 - 7TH,0

Cmece MgO u MgCO3
Mn02
MgO

H,SO, (TexHnueckass KOHIICHTPUPOBAHHAS )
SnC|4(>K)

BoaHas cycrensus Ca(OH);

NH,4CI
(NH4)2[PtCle]

1Ie0uHOM BoaHbIN pacTBOp Ko[HGl4]
BoaHbIH pacTBOp [Cu(NH3)4](OH),
2Hg(CNO), - H,0

Pb(CH3COO), - 3H,0

NHiNO;

Ba(N 03)2
Ca(N03)2

KNOs
KNOs3
Ca(NOs);
Mg(NOs),
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Hartponnas cenutpa

Hopgexckas
cenuTpa

Yunmiickas cenurpa

Cepebpo
['pemyuee cepebpo

Cunb

Bonsdpamosas cuab

TenapoBa CUHb

TypuOyseBa cuHb

Moaun0aeHoBas CHHB

Conma
Copna xayctudeckas

Cona
KpUCTaJITAYeCcKas

Cona
KaJIbIIMHUPOBAHHAS

Conma nuTheBas

Coip
AHTIMNACKAs COJIb

bepronerosa conp
['may6epoBa conb

Kenras kpoBsiHas
COJIb

KamenHas coJib

KpacHas kpoBsiHas
COJIb

IToBapeHHas comnp
Counpb 'Menuna

Conb Mopa

NaNQO;
Ca(N03)2

NaNO3
AgsN

cmech W1p029(OH) 1 W305(OH)
(Co"Al,)O4

KFe[Fe(CN)g]

cmech M04010(OH),; 1 M0,04(0OH);

NaOH
N&2C03 -10H,0

Na,CO;
NaHCO3

MgSO, - 7H,0O
KCIO;

Na,SO, - 10H,0
K4[Fe(CN)g] - 3H,0

NaCl
Kg[Fe(CN)e]

NaCl
K3[F€(CN)G]
FE(N H4)2(SO4)2 ) 6H20

NnauBuayanbHbIA MPOEKT

____ (mpusuanvuvie nazeanue seuwjecmea) (xumuueckas gpopmyna)
TpeboBanus K CTPYKType B 0QOPMIICHHIO TIPOSKTA:
CTpyKTypa IpOoeKTa COMEPKHUT Pa3eiibl: aKTyaIbHOCTh, I€Tb, 3aa4l, O0BEKT, IPEAMET,
npobjieMa, OCHOBHOE COJEp)KaHME, BKJIIOYAIOIICE MPOMCXOKICHHE HA3BaHUs BEIIECTBA,
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€ro XapaKTepUCTHUKH, OJYyYEHNUE U TPUMEHEHHUE, BBIBOJIbI, CIIMCOK JINTEPATYPHI.
[lenr  BBIIOJIHEHHS OpOEKTa: cPOpMUPOBATH NPEACTABICHHUS O  XHWMHYECKOU
COCTABJISIIOLIEH KapTUHBI MHpA, CUCTEME XHWMHYECKUX 3HAHWM, yMEHUS BBISABIATH
XapaKTEepHbIC MPU3HAKA U B3aUMOCBSI3b U3YUCHHBIX XUMUYECKHX MOHATHI, UCIOJIb30BATh
HAaUMEHOBAaHUSA XHWMHUYECKHX COEAUHEHUN MEXKIYHAPOJAHOIO COK3a TEOPETHYECKOW H
OPUKIAAHOW XMMHHM W TPUBUAIBHBIE HA3BaHUs BaXHEHIIMX BEUIECTB, yCTAaHABIUBATH
IPUHAJICKHOCTh  W3YYEHHBIX HEOPraHMYECKMX M  OpPraHWYECKHX  BEIIECTB K
ONpPEIEICHHBIM KJIaCCaM, METOAbI HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUM,
YMEHMS aHAJIU3UPOBAaTh XUMUYECKYI0 MHPopMainuio. [IpoekT MoxeT ObITh OPOpMIIEH B
BUJE Mpe3eHTalMu, s cTyneHToB nepBoro kypca CIIO mpoaykKToM MOXET ObITh
O(QOpPMIIEHHBIN 1O TpeOOBaHUAM, U3I0KEHHBIM B Y4eOHO-METOAUYECKOM MOCOOUU OTUET
[0 TPOEKTYy, MOATOTOBJIEHHOE CTYAEHTOM BHIEO (BUAECO-OTYET), aBTOpckue (HOTO-, U
ayJIno-MaTepUalibl, HayYHasi MyOJuKaLus U T.I1.

TpeboBaHus K 3alIUTE MPOEKTA:
3ammra MpoeKTOB MOXKET ObITh OPraHM30BaHa B (popMe KPYrjiaoro CTojia, CreuuaibHOU
CEeKIIMM Ha HAay4YHO-NPAKTHUYECKOW KOH(pepeHIMu. Kpurepum OUEHKH BBIIOJHEHUS
71a00paTOpHBII padOTHI/ TPOEKTa
cM. VYuyeOHbld mnpoekT. OpraHuzanus WHAUBUAYAJIBHOIO MPOEKTHOrO OOYyYEHHS.
Pexomenpanuu 10 BbINOTHEHUIO U oueHke npoektoB / W.C. Ilomsuckas, T.1O.
bypmaruna. — Bonorna-Monounoe: Bonoroackas IMXA, 2022. — 26 c.

[Iporpamma coctaBieHa B COOTBETCTBUU C MPUKA30M MUHHCTEPCTBA NPOCBEIICHUS
Poccuiickoit @eneparuu ot 12 aBrycra 2022 roga N 732, tpeboBanusmu O@I'OC CIIO ¢
yueroM pekomeHpaiui u [IpOIIOIT CIIO mo cneunuanbHOocTH 19.02.07 TexHomorus
MOJIOKa U MOJIOYHBIX MPOIYKTOB

Pazpabotuuk: k.T.H., goueHT [lonsuckas U.C.

[Iporpamma onoGpeHa Ha 3acegaHuu Kadeapbl TEXHOJIOTUM MOJIOKA U MOJIOYHBIX
MPOIYKTOB OT «25» stuBapst 2024 roxa, mpoTokon Ne 6.

3aB. kadeapoii: K.T.H., noueHt bypmaruna T.1O.
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