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2. [lepevyeHb KOMIETEHIIH A

OIIK-1. CniocobeH mpruMeHSTh 0a30BbIe 3HAHUS (PYHIAMEHTAIBHBIX Pa3/Ie]iOB HAYK O 3emiie,
€CTECTBEHHOHAYYHOTO M MAaTeMaTUYeCKOTO IMKIIOB MPH PEIICHUH 3a/la4 B 00JACTH KOJIOTHU U
MIPUPOJIOTIONB30BAHUS




3. Kputepun u noka3arejiu OeHHBAHUS KOMIIETEHIUI Ha Pa3IMYHBIX 3Tanax ux GopMuUpoBaHuA

Kpurepun u nokazaresid OlieHNBAHUS KOMIIETEH U

Jran
OPMHPOBAHMA ®opMBbI KOHTPOJIS

(bopmup DopmupyemMas P P

KOMIIeTeHIIUH c¢()OpMHPOBAHHOCTH

KOMIIeTeHIUsl o

(pazaennl, TeMbl 3HaTh: YMmern: Biajgern: KOMIETEHIINH

JUCHHUIIJINHBbI)
1. O0mas n OIIK-1 3aKOHBI U XUMHUYECKHE IIPUMEHATh XUMHUYECKHE OCHOBHBIMH MTOHATUSAMHU KOMIIbIOTEPHOE
HEOpraHu-4yeckas TEOpUH, B3aUMOCBS3b TEOPHH U 3aKOHBI 00IIeH TEOpUSMU U 3aKOHAMHU JMarHOCTHY.
XUMHUSA CTPOEHUS U CBOICTB XUMUH J17151 OCBOEGHUS o01ieil XMMUY; HaBbIKAaMH | TECTUPOBAHHUE,

XUMUYCCKUX COCTUHCHHH,
TeHETUYECKYIO B3aUMOCBSI3b
KJIACCOB HEOPTaHUYECKHUX
COCITMHEHHI;
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUECKUX
MPOIIECCOB;

CBOMCTBA XUMHUUYECKUX
CUCTEM,

OCHOBBI XUMUYECKOM
TEPMOJUHAMUKHA U
KHUHETUKH, PEaKIIMOHHOMN
CITOCOOHOCTH BEIIECTB;
TEOPHIO PACTBOPOB,
BJIEKTPOIUTUYECKON
JMICCOLIMAIIMH U TTPOIIECCOB,
MTPOUCXOJIATINX TIPH
pacTBOpPEHUH;

(UBUYECKUX, XUMUUECKUX U
OMOJOrHYECKHUX OCHOB B
9KOJIOTHH U
MPUPOAOIOIb30BAHUH;
JIlaBaTh OOIIYIO
XapaKTEPUCTUKY XUMHUYECKUX
AJIEMEHTOB, CTPOCHUS U
CBOMCTB OCHOBHBIX
COCIMHEHNH XUMUYSCKUX
3JIEMEHTOB Ha OCHOBE YUEHHUS
0 CTPOEHUU BEIIECTBA,
TEOPHH JIEKTPOITUTHUECKOU
JIUCCOITUAIINH, TEOPUHU
PacTBOPOB, OKUCIUTEIBHO-
BOCCTAaHOBHUTEIBLHBIX
IIPOLECCOB;

XapaKTepU30BaTh
XUMUYECKHE PEaKLIUU C

NPOBENCHUS XUMHUYECKUX
peakiuu C ydacTueM
HEOPTraHMYECKUX BEIECTB
B J1a0OpaTOPHBIX
YCIIOBHSX; HABBIKAMH
00paboTKH U aHaTu3a
OTIBITHBIX JIAHHBIX;
HaBBbIKaMU 0€301acHOTO
oOparieHus ¢
XUMHUYECKUMHU
peakTuBaMu U npudopamu

MOJIFOTOBKA U paboTa
Ha IPAKTUYECKUX
3aHATUAX (pelIeHne
3a/1a4, BBIIIOJIHEHUE
YIPaXHEHUH, TECTOB,
BBICTYIIJICHHE),
BBITIOJITHEHUE U OTYET
o 1abopaToOpHBIM
pabortam,
KOHTPOJbHBIE pa0OTHI
10 TeMaM
«XUMHYECKaAst
KUHETHKA U
TepMOANHAMU-KaY,
«PactBopbl. Peakninn
B pacTBOpax
AIEKTPOJIUTOBY,
BBINIOJIHEHUE KEMC-




TEOPHUIO OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX
IIPOLIECCOB;

XUMUIO BaXKHEHIINX
OMOTE€HHBIX JIEMEHTOB;
TEXHUKY 0€30MacCHOCTH MPH
IIPOBE/ICHUH J1aOOPAaTOPHBIX

TOYKH 3PEHUSI XUMAYECKON
KUHETUKU U TEPMOJMHAMUKH;
OCYILECTBIISATh XUMUYECKUE
pacyéThl

3aJaHus, 0JJAaHOYHOE
TECTUPOBAHUE

HCCIIeOBaHUI
2. AHanutu- OIIK-1 CBOICTBa XUMHYECKUX | TPOBOJAUTH KaueCTBCHHBIA | METOJIaMH ~ XMMHYECKOTO | IMOJArOTOBKa U paboTa
yecKas XUMHS CHCTEM, TEOPETUYECKHUE | aHAJIM3 KaTUOHOB U aHUOHOB; | aHAJIN3A; METOAaMHM | Ha MPaKTUYECKUX
OCHOBBI KaueCTBEHHOTO | IIPOBOJIUTh KOJMYECTBEHHBIN | 0Opa0OTKM M aHaAIW3a | 3aHATHAX  (pelleHHe
aHaIIN3a; TEOPETHUECKUE | XUMUUYECKUN aHAU3 OIIBITHBIX JaHHEIX; | 33724,  BBLIIOJIHCHHUE
OCHOBBI  KOJIMYECTBEHHOTO HaBbIKAMU  0E€30MacHOrO | YIpaKHEHUH, TECTOB,
aHanus3a; METO/IbI oOpareHus C | BBICTYIUICHHE),
XUMHUYECKOH XAMUYECKAUMU BBLIIIOJIHEHHE H OTYET
UICHTH(UKAIUS BEIISCTB peakThBaMu, IpuUOOpamMu U | 1O 71a60paTOPHBIM
1a00paTOPHBIM pabortam,
000py0BaHUEM; KOHTpOJIbHasE paboTa
HaBBIKAMH HCIIOJIL30BaHUA | IO TeEME
XUMHUUYECKNX 3HAHUU I | « XUMHAYECKOe
KOHTPOJII 3a COCTOSIHUEM | paBHOBECHE B
OKpYXKaroIlIel cpeJibl TOMOTE€HHBIX
CHCTEMaX,
aHAIMTUYECKAas
3aja4a «AHanu3
CMECH KaTHOHOBY,
OJaHOYHOE
TECTUPOBAHUE
3. Opranmueckas | OIIK-1 OCHOBBI OpraHUYeCcKOH | MPUMEHATH XUMHUYECKHE | KOMIUIEKCOM XHMHUYECKUX | TIOJrOTOBKAa U paboTa
XUMUS XHAMUH, KJIacChl | METOBI HCCICIOBAHNS | METOIOB  HCCICAOBAHUS | Ha MPaKTUYECKHUX
OpPraHWYECKUX COETUHEHUM, | OPraHUYECKUX BEILECTB, | OPraHUYECKUX 3aHATUSX  (pelieHue
X HOMEHKJIATYpy, | HEOOXOAUMBIEC JIsI OCBOCHHS | COCIMHECHHM,; METOJAaMHM | 33/lad,  BBIMOJHCHHE
¢dusznueckue, XUMHUYECKHE | TEOPETUUECKUX  OCHOB U | OOpaOOTKM ¥  aHalu3a | yOpaKHEHUH, TECTOB,
CBOICTBA, METOJbI | METOJIOB OMOJIOTHH, PEIICHUSI | OTBITHBIX JIAHHBIX; | BBICTYIICHHUE),




MOJTy4YEHHUS; poib | mpodecCHOHANBHBIX — 3ajlay; | HaBbIKaMU  0€30IacHOrO | BBIOJIHEHWE U OTYET
OpPTaHUYECKUX COCIWHEHHH | OCYIIECTBIATh XMMHUYECKHE | OOpalieHus c | mo 1a00paTOPHBIM
B OMOJIOTMYECKHX | PacU&Thl. XUMHYECKUMHU paboTam, BBITIOJIHEHUE
mpoueccax M - Ipoleccax peakTHBaMu, TPUOOpaMu | U OTYET 1o
MIPOTEKAIOIINX B U 1abopaToOpHBIM | 1a00PaTOPHBIM
OKpYXKaroIIeu cpene o0opyaoBaHuEeM pabotam,
KOHTpPOJIbHBIE PabOThI
1o TeMaMm:
«YTIIEBOIOPOABDY,
«Kucnopoaco-
JieprKaliue
OpraHUYECKUe
COCIMHEHU», KeHC-
3ajaHue  OJIaHOYHbIE
TECTUPOBAHUS
4. ®usnuec-kas OIlK-1 TEOPETUYECKUE OCHOBBI | HCIIOJIb30BaTh CTAHJAPTHBIE | PU3UKO-XUMUYECCKIMHU MOArOTOBKAa M paboTa
XUMHUS XUMHYECKON TEPMOJUHAMHYECKHUX METOJaMHU HCCJIeI0OBaHus; | Ha MPAKTHYECKHUX
TEPMOIMHAMHUKH; GyHKIMH B TPOBEACHUM | METOJAMH OOpabOTKM | | 3aHATUAX  (pELICHHE
XUMHUYECKONH KHHETUKH U | PacyeToOB TUMIUYHBIX | aHATU3a OTBITHBIX | 337]a4,  BBIMOJIHEHHE
KaTajau3a; METOJbl aHajau3a | IPOLECCOB M YCTAHOBJICHWHU | JaHHBIX; HaBBIKAMH | YIIPOKHEHHUH, TECTOB,
XMMHUYECKMX U  (ha30BBIX | KPUTEpUEB HX MpOTeKaHUs; | Oe30macHoro oOpaiieHus ¢ | BBICTYIIJICHHE),
paBHOBECHI; MOBOJIUTh U3MEPEHUS | XUMUIECKUMHU BBITIOJITHEHUE W OTYET
yU€HHE O pacTBOpax; (U3UKO-XMMHYECKHX peakTHBaMu, MprUOOpamMu U | 1o 1a00paTOPHBIM
OCHOBBI TEOpUU | BEJTUYMH; IPUMEHATDH | TaOOpPaTOPHBIM paboTtam,
JNEKTPOJINTOB U | TEOPETHYECKHE OCHOBBI | 000OPYJIOBaHUEM. KOHTpOJIbHast pabora
JIEKTPOXUMUHN ¢usnueckoil  XUMUM  TIpU 1o TEME
pelIeHnN IPUKIIaHBIX 3a/1a4 «OIEeKTPOXUMHU-
YECKHE  IPOLECCHI»,
OJ1laHOYHOE
TECTUPOBAHUE
5. Komnoun-nas | OIIK-1 TEOPETUYECKHE OCHOBBI | IPUMEHSTh 3HAHUS | HABBIKAMH HCIIOJIb30BaHMs | OATOTOBKA U paboTta
XUMHS KOJIJIOUTHOM XMMHWY; | KOJUIOWAHOM  XMMHUHM  JIJIS | XHMUYECKUX 3HAHWHA JUTs | Ha MPAaKTUIECKUX
0COOEHHOCTH KOJUIOMIHOTO | OCBOEHUS (Gu3MUeCcKUX, | KOHTPOJS 3a COCTOSIHMEM | 3aHATHSAX  (pelieHue
COCTOSIHMSI M CBOICTBa | XUMHYECKUX U | OKpYXaroIel Ccpefsl; 3a/la4,  BBIIOJHEHHUE




KOJUIOUIHBIX cucteM; | OMOJIOTMYECKUX  OCHOB B | HaBbIKAaMU  0€30IacCHOrO | yIpaKHEHU, TECTOB,
3HAUEHUE  KOJUIOWJOB B | DKOJIOTUU u | oOpamieHus C | BBICTYIUICHHE),
OHOJIOTHH. MPUPOIONOIB30BAHUY; XUMHYECKUMHU BBITIOJTHEHHE W OTYET
NPUMEHATh  TEOPETHYECKHUE | peaKTUBaMH, NpUOOpaMH U | 1O 1a00paTOpPHBIM
OCHOBBI KOJUIOMJHON XMMHH | TaOOPaTOPHBIM paboTtam,
OpU pelIeHUH NPUKIAJHBIX | 000pyJ0BaHUEM KOHTpOJIbHasE paboTa
3a71a4 no TteMe «CBoiicTBa
KOJIJIOUJIOBY, Keiic-
3ajaHue, OJIaHOYHOE
TECTUPOBAHUE
6. Bricoko- | OINK-1 CTpOEHHE, CBOMCTBAa U | MIPUMEHATh TEOPETUYECKUE | HABBIKAMH HMCIOJIb30BaHUS | MOJATOTOBKAa M paboTa
MOJIEKYJIIPHBIE METO/IbI MOJIYYEHUS | OCHOBBI XUMUU | XUHMUYECKUX 3HAHUM JUIs | Ha MPAKTHICCKHIX
COeUHE-HUS MOJINMEPOB; CBOMCTBA | BBICOKOMOJIEKYJISIPHBIX KOHTPOJISI 32 COCTOSIHUEM | 3aHATUSIX  (pelieHue
(BMC) pacTBOpOB COCIMHEHUN TIPpU PEUICHUH | OKPYXKAIOIIEH CpEenbl; 3a7a4,  BBIIIOJHECHHUE
BBICOKOMOJIEKYJISIPHBIX NPUKIAIHBIX  3a7a4, JJid | HaBblIkaMd ~ 0€30I1acHOro | YIpakKHEHUH, TECTOB,
COCIMHEHU I aHanusa Ouonoruueckux | oOpaieHus C | BBICTYIUICHHE),
MIPOLIECCOB U CUCTEM XUMHYECKUMHU BBITIOJTHEHHE W OTYET
peakTHBaMu, TpUOOpamMu U | 1O 71a60paTOPHBIM
1a00paTOPHBIM pabotam,  HTOroBOe
00opyaOBaHHEM TECTUPOBAHUE o
JUCITUTUINHE

Ikana oueHUBaHUS B paMKax 0a/VIbHO-PEHTHHTOBOI CHCTEMBbI

«HEYJIOBJIETBOPHUTENHHO» — 60 OaJUTOB M MeHee;
«YIOBIIETBOPUTEINHHO» — 61-80 Gaos,;
«xopouio» — 81-90 6anos;

«oTimaHo» — 91-100 6amoB.




4. Kputepuu v MIKAJIbl OlCHUBAHUSA:

KpnTepnn OICHUBAHHUA 0TBETA (BLICTle.]'[eHI/Iﬂ) CTYACHTOB HA NIPAKTHUYE€CKOM

3aHATUH, CECMUHApE

Bajaasl

XapaKTepI/ICTI/IKI/I 3aIMUTBI paGOTbI CTYAEHTOM

2

- CTYJICHT TJTyOOKO U BCECTOPOHHE YCBOMJI MaTepuajl TEMBI,

- YBEPEHHO, JIOTUYHO, IOCJIEIOBATEIBHO U TPAMOTHO €T0 U3J1aracrt;

- ONUpPaiACh HA 3HAHUS OCHOBHOW W JIONOJHUTEIBbHOW JUTEpaTypbl, TECHO
MPUBS3BIBAET YCBOCHHBIC 3HAHUSI C U3YYEHHBIM MATEPUATIOM;

- 000CHOBBIBACT U APIYMEHTHPYET BBIIBUTAEMbIC UM UJICH;

- JIeJIaeT BBIBOABI M 0000IICHNS;

- CBOOOJIHO BJIAJICET MOHSATHSIMU.

1,5

- CTYJIEHT TBEpPJO YCBOWJ TE€My, TPaMOTHO W IO CYIIECTBY H3JIaract ee,
OIMMpPAsCh Ha 3HAHKUS OCHOBHOM JIMTEPATYPHI;

- HE JIOMyCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOMN JICATEIILHOCTHIO;

- ApPTYMEHTHPYET HAy9HBIC ITOJIOKCHHS;

- Je7aeT BBIBOIBI U 0000IIEHH;

- BIaJieeT CUCTEMOM OCHOBHBIX ITOHATHH

- TeMa PACKPBITA HEJOCTATOYHO YETKO W IOJHO, TO €CTh CTYJIEHT OCBOMII
npoOiieMy, IO CYIIECTBY W3JaracT e, ONUPasCh Ha 3HAHUS TOJIBKO
OCHOBHOM JIUTEPATYPHIL;

- JIOIyCKAaeT HECYIIECTBEHHBIC OMIMOKN U HETOUYHOCTH;

- UCTIBITBIBAET 3aTPYAHEHHS B IPAKTUYECKOM ITPUMEHEHUHN 3HAHUIA;

- cJ1a00 apryMEeHTHPYET HayUHbIE TTOJIOKECHUS;

- 3aTpyAHAETCs B (DOPMYIHPOBAHUH BHIBOIOB U 00OOIICHMIA;

- YACTUYHO BJAJIC€T CUCTEMOM IOHATHHI

0,5

- CTYJICHT HE YCBOWJI 3HAYUTEIBHOIN YacTh MpoOIeMBbl,

- JIOITyCKAeT CYIIECTBEHHbIE OMIMOKN 1 HETOYHOCTH IIPU PACCMOTPEHUH €€;

- UCIIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NIPUMEHEHUH 3HAHUI;

- HE MOKET apryMEHTHUPOBATh HAYYHBIE MTOJIOKECHHUS;

- pu (OpMyIMPOBKE BHIBOJOB U OOOOLIECHHI JOMYCKaeT CYIIECTBEHHBIE
OLIMOKH U HETOUHOCTH;

- ca0bo BiaJieeT MOHATUNHBIM allapaToM.

- CTYJICHT HE y4acCTBYEeT B OOCYKJICHHH BOIPOCOB MPAKTUYECKOTO 3aHATHSI,
ceMuHapa

KpnTepm[ OLCHUBAHUSA PCIICHUA 3a1a4Y, BLIIMOJHCHUC ynpamneﬂuifl

banabl XapaKkTepuCTHKH BbINOJTHEHHS pa00Thl CTYICHTOM

0,25 [IpaBuiibHas 3anKCh YPAaBHEHUH, HEOOXOAUMBIX JUIS pEIICHHUS

0,5 [IpaBHIIbHBIN aNTOPUTM pELLIEHUS 3aJaHus. 3a7a4da pelieHa paloHaIbHbIM

CIoco00M
0,25 BaInonHeHbl MATEMATUYECKUE BBIUNCICHUS, JaH IPABWIbHBIA OTBET
Kpurtepun oueHnBaHus KOHTPOJIbHOI padoTHI

baJuibl XapaKTepUCTHKH BbINOJHEHHS PA00THI CTYICHTOM

10 IlonHoe BepHOE pelieHue 3agaHui. B JIOrM4ecKkoM pacCyXKIE€HHH U

pelieHnH HeT OMMOOK, 3aJa4d PEeHIeHBl  PAlMOHAIBHBIM CIIOCOOOM.
[TonmyueH npaBUIBHBII OTBET.

OO0BeM TpaBUIIHLHO BBIMOTHEHHBIX 33JlaHUM TpeBbImaeT 75 % oT o0mero
o0beMa paboThl




BepHoe pemieHne, HO UMEIOTCS HEOOINBIINE HEAOYETH, B IIEJIOM HE
BIIMSIOIINE Ha PEIICHUE, TaKUe KaK HEOOJBIINE JIOTHUYECKUE MPOITYCKH, HE
CBSA3aHHBIC C OCHOBHOM UJICEU pELICHUS.

O0beM NMpaBUITLHO BBITTOJHEHHBIX 3aJaHUi HE mpeBbimaeT 75 % ot ol1iero
o0beMa paboThI

B paccyxaeHnu U pelieHrH HET CYIIECTBEHHBIX OMIMOOK, HO 33aaua pelieHa
HEONTUMAJILHBIM CIIOCOOOM HIIM JIOMYIIEHO He 0osiee ABYX He3HAYMTEIbHBIX
omuOok. B pabote npucyTCTBYIOT apruMETHUECKHE OITHOKH.

OObeM npaBUIIBHO BBIMOJIHEHHBIX 3a/1aHuil He mpeBbimaet 50 % ot obuero
o0beMa paboTHI.

HmeroTcs cynecTBeHHbIe OITHMOKH B PACCYKACHUU U B PELICHUN 33aHUH.
Pemenne HEKOTOPBIX 3aJaHNI HEBEPHOE MM OTCYTCTBYET.

OObeM npaBUIIBHO BBIMOJIHEHHBIX 33/1aHUi He TpeBbImIaeT 25 % oT o0uero
o0beMa paboThI

Kpurtepun onneHnBaHus BbINOJHEHHUS CTYICHTAMH JIa00PATOPHOiIl padoThI

Bajaabl

XapaKTepI/ICTI/IKI/I BbINNOJTHCHU A paﬁoTbI CTYACHTOM

1

- CTYJICHT IPUMEHSET 3HaHUE TEOPETUYECKUX OCHOB XMMHUU TPU
BBITIOJTHEHUH JIJAOOPATOPHBIX UCCIIEI0BAaHUI;

-CTYyJIEHT BJIa/IeeT HaBbIKaMH 0€30MacHOr0 OOpaIeHUs] C XUMHUUYECKUMHU
peakTuBaMu, Npudopamu U 1a00paTOPHBIM 000PYI0BAaHUEM;

- CTYJICHT BJaJieeT XMMUYECKMMU METOaMU MCCIIeI0BaHUS;

- CTYJICHT BJaJieeT MeToAaMu 00pabOTKH M aHaIM3a SKCIIEPUMEHTAIBHBIX
JAHHBIX;

- OTYeT 10 JabOpaTOpHOI paboTe 0POPMIICH COTIACHO METOINICCKIM
PEKOMEHAALUAM, COIEPKUT MOIPOOHOE ONTMCAHNE XUMUUYECKUX IIPOLIECCOB;
- CIIeTIaHbl IPAaBUIIbHBIC BBIBOJIBI;

- JaHbI OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

0,5

- CTYJICHT UCTIBITHIBAET 3aTPYAHECHUS B TIPUMEHEHUH 3HAHUH TEOPETHYECKIX
OCHOB XMMMH IIPY BBIIOJHEHUHU JTa0OPATOPHBIX MCCIIEJOBAHUM;

- CTYJICHT BJIaJIeeT MPaBHIaMH TEXHUKH 0€30MaCHOCTH;

- CTYJICHT UCHBITHIBACT 3aTPYJHEHUS B IPUMEHEHUH XUMUUECKUX METOJIOB
Hccaea0BaHus, B paboTe ¢ JIabopaTOpHBIM 000PYA0BAHUEM;

- CTYJICHT UCTIBITHIBACT 3aTPYAHEHUS B IPUMEHEHUH METOJJ0B 00pabOTKU U
aHaJM3a SKCIIEPUMEHTALHBIX TAaHHBIX;

- OTYeT 1o JabopaTopHOil paboTe 0pOpMIIEH COrIIACHO METOANYECKIM
PEKOMEHAIINSM, COICPKUT HErpyObie OMMOKH B ONMCAaHUHA XUMUYECKHX
MIPOLIECCOB;

- 1pu GOPMYJIMPOBKE BBIBOJOB C/I€JIaHbl OIIMOKH;
- OTBEThI HA KOHTPOJIbHBIE BONPOCHI COJIEPKAT OMUOKH.

- CTYACHT HE NPUMCHACT 3HAHUA TCOPETHUICCKUX OCHOB XUMHU ITPU
BBINOJIHEHUH Ja00paTOPHBIX UCCIIEIOBAHU;

- nabopatopHas pabOThI BBITIOJHEHA C CEPbE3HBIMU HAPYLICHUSIMH TEXHUKU
0e30I1acHOCTH,

- CTYACHT HCIIBITBIBACT 3aTPYAHCHUSA B IPUMCHCHUN XUMHWYCCKUX METOI0B
UCCIIeIOBaHMsI, B paboTe ¢ 1a00opaTOpHBIM 000y I0OBaHUEM;

- CTYJICHT He BIIJICET METOIaMi 00pabOTKH M aHAJTN3a KCIIEPHUMEHTAIBHBIX
JTAHHBIX;

- OTYeT 1o JabopaTopHOi paboTe HE OPOPMIIEH WIIH COJECPKUT TPyObIe
OLIMOKM B ONMMCAaHUN XUMHUYECKUX MTPOLIECCOB;

- CACJIaHbI HCTIPABUJIBHBIC BBIBOAKI,

- HE JIaHbl OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.




KpuTtepun oneHuBaHus pelleHHe Kelic - 3a1aHuil

bayibl Kpurepuu oueHnBaHus

5 -M3JI0)KEHHE MaTepuaja JIOTHIHO, TPaMOTHO, 0€3 OITHOO0K;

- CTYJICHT CBOOOJIHOE BJIa/ICHUE MMOHATUSIMHU;

- BBICKA3bIBa€T U 0OOCHOBHIBAET CBOU CYKJICHHUSI;

-CTYJICHT JAa€T YETKWUW, IOJHBbIM, MNPAaBUJIbHBIA OTBET HA TEOPETUUYECKHUE
BOIPOCHI, TOATBEPXKIAET €ro pacyeraMu, CXE€MaMd W YpPaBHEHUAMH
XUMUYECKUX MTPOLIECCOB;

- CTYJICHT JIEMOHCTPUPYET YMEHUS MPUMEHSATh TEOPETUUECKUE 3HAHUS IS
pelIeHus] TPUKIAAHBIX 33/1a4.

2,5 -CTYJICHT TPAaMOTHO M3JIaracT MaTepuall; OpUCHTUPYETCS] B MaTepUaJie;

- BJIaJI€ET TTOHATHUSIMU;

- OCO3HAaHHO MPUMEHSET TEOPETUUYECKUE 3HAHUS I PEUICHHUs Kelca, HO
cojiepkaHue u GopMa OTBETa UMEIOT OTJCIbHBIC HETOYHOCTH;

- OTBET MPAaBWIbHBINA, TMOJHBIA, C HE3HAYUTEIbHHIMA HETOYHOCTSIMHU WIH
HEJOCTATOYHO ITOJHBIMH.

15 - CTYJICHT U3JIaraeT MaTepuaj HEMOJIHO, HEMOCIEI0BATEIbHO;

- JIOMYyCKAaeT HETOYHOCTU B OMPEACICHUN MOHATUN, B MPUMEHEHUU 3HAHUHN
JUTsI pellieHus Keiica, He MOXET JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXICHUS;
- CTYJEHT HEJOCTATOYHO ITYOOKO BJIaJICET M3YyUYEHHBIM MaTEPHAIIOM.

0 - OTCYTCTBYIOT HEOOXOAMMbIEC TEOPETUUECKHUE 3HAHNUS,

- JIOMYIIEHBI OIIMOKHA B ONPEICICHUU IMOHATHH, UCKAKEH WX CMBICI, HE
pELIEH KEeNC;

- B OTBETEC CTYyJCHTA IMPOSBISETCS HE3HAHWE Marepuaga Yy4eOHOM
JTUCIUIUTUHEI (pa3fena);

- IONYIICHBI TpyObIe OIMMOKHU B PEIICHUN Keiica.

Kpurtepuu oneHnBaHus BbINOJHEHHS CTY/IGHTAMH HTOTOBOI'0 TeCTa
[Ipo1eHT NpaBUIIbHBIX OTBETOB 10-50 51-80 81-100
KosmgecTBo 6ayuioB 3a peleHHbINH TeCT 1-5 5-8 8-10

TunoBble KOHTPOJIbHBIE 3aJaHHUSI M METOJAMYECKHE MAaTepHaJibl, OMNpeaesIonue
Npoueaypbl OLEHMBAHMS 3HAHUI, YMeHMii, HABBIKOB M (MJIM) OMNbBITA /1esITeJbHOCTH,
XapakTepu3ylmux JTanbl (GOpMHPOBAaHHSI KOMIIETEHUMII B TMpouecce OCBOEHHUS
o0pa3oBaTeIbHOM NPOTrPaMMBbI

TecToBOE 3a]aHMe MO AMCHUILIMHE «XHAMHUSD)

3AJAHUE Ne 1 . Tema: CtpoeHue aToma W mepuoaudeckas cucrema.(— BbIOepUTe OIXMH
BAPHAHT OTBETA)
DJleKTpoHHAs KOH(MMIypallhs BaJeHTHOTO »HepreTHueckoro yposHs 3d°4s! coorsercTByer
OCHOBHOMY COCTOSTHUIO aTOMa DJIEMEHTA ...

<  Mo; 2)S; 3)Se; 4)Cr
3AJIAHUE Ne 2. Tema: XuMuueckasi CBA3b U CTPOCHHE BellecTBa. ( — BbIOEpUTE OJIMH BAPHUAHT
0TBeTA)
®opmyiia BeUIecTBa, B MOJIEKYJIe KOTOPOTO COAEPKUTCS OJMHAKOBOE YUCIIO G- U TT-CBSI3EH, UMEET
BU] ..

_ Si0, ,HNO; ,CO, , HCIO,

3AJJAHUE Ne 3. Tema: Knaccel HeopraHudeckux coeinHeHuil. (— BbIOepUTE JBa BapuaHTa
oTBeTa)



[Ipu mpomyckanuu aMMmuaka B pacTBOp opTohochHOPHON KHUCIOTHI 00Pa3yrOTCs COIH, (HOPMYJIIbI
KOTOpBIX UMEIOT BUA WU .

1) NH H,PO, 2) (NH,4):POy 3) (NH,),HPO, 4) NH PO,
3AJIAHUE Ne 4. Tema: CriocoObl BBIpaKEHHsI COCTaBa PacTBOPOB. (— 3amMIIMTE OTBET €
TOYHOCTHIO /10 11eJIOT0 3HAYEHMS)
MaccoBast 1075 XJ0opuga HaTpUs B pacTBOpe, MoydeHHOM Tociie BeimapuBanust 300 r BoJbl U3
800 r pactBopa ¢ maccoBoii noneit  10%, cocraBnsger % (C TOYHOCTBIO JIO LEIOT0 3HAYCHUS).
3AJJAHUE Ne 5. Tema: PaBHOBecHsi B pacTBOpax AJICKTPOJIUTOB. ( — BbIOEpUTE OUH BAapHAHT
0TBETA)
®Popmya conu, 3HayeHue pH BoIHOro pacTBopa KOTOPOU MEHbILIE 7, UMEET BUJ ...

1) NH4):SO4 5 CH3COONa 5 (NH4))S 4 NaySOy

3AJAHUE Ne 6. Tema: OkUCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU.
MonsipHasi Macca BeIlECTBA-OKUCIUTENSI B OKUCIUTEIbHO-BOCCTAHOBUTEIILHON pPEaKIMH, cXxema

KBr+KBrO; +H,80, — Br, +K,S80, +H,0

KOTOpPOM UMEET BUJT

paBHa ___ T/MOJb.
1) 160; 2) 119; 3)167; 4)98

3AJJAHUE Ne 7 . Tema: TeopeTudeckre OCHOBBI aHAIMUTUYCCKONH XUMHUU. ( — BbIOEpUTE OJTHH

BAPHAHT 0TBETA)

Macca a30THO#M KHUCIIOTHI, CojepxKamiascs B 5 J1 ee pactBopa, 3HaueHue pH xotoporo pasHo 3,

COCTaBJISIET r .

1) 0,315; 2)0,630; 3)0,063; 4)0,126
3AJJAHUE Ne 8. Tema: KavecTBeHHbBIN XMMUYeCKUW aHaiu3. (— BbI0epuTe OJHH BAPHAHT
oTBeTa)
Ipu meiicTBUM M36bITKA BOAHONO PacTBOPa aMMMAaKa Ha pacTBOp, cofepikaiuii nousr Al 3%, Fe¥,
Zn** , Cu?*, B 0Ca0K BBIIAIAIOT ...
1) Al(OH)su Cu(OH)2; 2) A1(OH)su Fe(OH)s; 3) Fe(OH)s u Zn(OH)z; 4)Zn(OH)2 u Cu(OH)2
3AJIAHHUE Ne 9. Tema: KonuuecTBeHHbIH aHan3. (— BbIOEPUTE OJIMH BAPHAHT OTBETA)
[Tpu ompenenenun kKapOOHATHOM KECTKOCTH BOJBI METOJIOM KHCIOTHO-OCHOBHOT'O TUTPOBAHUS B
KayecTBE MHJIMKATOPA UCIIOJIB3YETCH ...

1) MeTus0BBIM OpaHxeBbIit; 2) GpeHondranenH; 3) Mmypekcun; 4) 3pHUXpoM YepHBIH
3AJIAHUE Ne 10. Tema: ®usnuko-xuMHuecKiue U (GU3NUECKHAE METOABI aHaau3a. (— BblOepuTe
O/IUH BAPMAHT OTBETA)

CBeueHue aTOMOB WJIM MOJIEKYJI, BO3HUKAIOIIEE MPU MEPEX0/1ax 3JEKTPOHOB U3 BO30YKJIEHHOTO
COCTOSIHUSI B OCHOBHOE, Ha3bIBACTCH ...

1) penakcueit; 2) hotosamuccueit; 3) poronnszoM ; 4) TIOMUHHUCLHEHIUEN
BAJAHHUE Ne 11 . Tema: Teopusi cTpOoeHHs OpraHHYECKUX COeAWHEHUH (— BbIGepHTE OXMH
BapHAHT 0TBETA)

BemectBamu, MOJIEKYJIBI KOTOPBIX COAEPIKAT JIBE T-CBSI3H, ABISIOTCA ...
1) 6yraH; 2) nukionenTeH; 3) 6ensoi; 4) OyTHH.
3AJAHUE Ne 12. Tema: VYrneBomoponsl. (— BbIOepHTE OAMH BapHAaHT OTBETA)

C.H, _»
VYrneBogoponamu, KOTOPBIM  COOTBETCTBYET TomoJjiorndeckas  ¢opmyina amton=s
ABIISAIOTCA ...
1) ankaHsl ; 2) MUKIOATKEHBI; 3) aIKEHbI; 4) IUKJIOATKAHBI.
3AJJAHUE Ne 13. Tema: Ciupthl, eHONBI, KApOOHWIIbHBIE COSAMHEHHS. ( — BbIOEPUTE OMH
BAPHAHT 0TBETA).
[Tpu ruapUpPOBaHNH HACHIIIEHHBIX KETOHOB B IPUCYTCTBUH KaTalu3aTopa 00pa3yroTes ...
1) cnoxHbie 3GUPHL; 2) MEPBUYHBIC CIIUPTHL; 3) MPOCTHIC IPUPHI; 4) BTOPHUHBIC CITUPTHI

3AJJAHUE Ne 14. Tema: KapOoHOBbIE KHCIOTHI M HMX IMPOW3BOJHBIC. (— BBIGEPHUTE OIAMH

BAPHAHT 0TBETA)



[Ipu crnmaBneHuu OeH30aTa HATPUS C TMJIPOKCHIOM HATpHsl B KadeCTBE OCHOBHOTO MPOIYKTa
oOpasyercs ...
1) mudennn ; 2) 1,2-mudennnatan ; 3) Toryou ; 4) 6eH307

3AJJAHUE Ne 15. Tema: OCHOBBI XUMHYECKOH TEPMOANHAMUKY. ( — BbIOEpPUTE OUH BAapHAHT
0TBETA)
CornacHO OCHOBHBIM TOJIOKEHHUSIM TEPMOIMHAMUKH, JJISI COCTOSHUS PaBHOBECUS B HM300apHO-
M30TEPMUYECKUX CHUCTEMaX CIIPABEAJIUBO BHIPAXKEHHUE ...

1. AG=0 2) AH<0 3) AS=0 4) AG <O
BAJIAHUE Ne 16. Tema: Xumuueckas KUHETHKAa M Karanu3. (— BbIOEpHTE OJUH BAPHAHT
oTBeTa)
CKOpOCTh XUMHYECKOH PeakIMy YBEIHYHIACh B 16 pas IpH MOBBIIIEHHN TeMrepaTypsl or 20°C
10 60° C. TemmepatypHblit K03 (GUIHEHT CKOPOCTH JAHHOH PEAKIUU PaBeH ...

1)2; 2)4; 3)35; 4)25
3AJJAHMUE Ne 17. Tema: Xumudeckoe paBHOBecHe. ( — BbIOepHUTe 0JUH BAPHAHT OTBETA)
VYpaBHEHHE KOHCTAHTHl PABHOBECHUS T€TEPOreHHONW XMMHUUYECKOM peakliud HUMeeT BUJ ...

- MeO]-[co,| o [MgCO;] _ 1
1 [Mgco,;] ,  [MgO]-[CO, ], K=[co,] , co,]

3AJJAHUE Ne 18. Tema: OOuiue cBoiicTBa pacTBOPOB. ( — BHIOEPHTE OTHH BAPHAHT OTBETA)
Temnepatypa 3amep3aHusi pactBopa, cogepxamiero 12,0 r ¢opmanbreruza B 400 r Boabl,

Tpam KT
[KI{[H:D} = 1:86—].
COCTaBJIISIET oC

MOIIb
1)-1,86; 2)0,93; 3)-0,93; 4)1,86
3AJAHUE Ne 19. Tema: Dnektpoxumuyeckue npouecchl. ['anbBannyeckuii snemeHT. Kopposus
MeTa/uIoB. ( — BbIOEpHTE OIMH BAPHAHT OTBETA)
[Tpu paboTe ragbBaHUYECKOTO 3JIEMEHTa, COCTOSIIIEr0 U3 JKEJIE3HOTO M HUKEIIEBOTO 3JIEKTPOJIOB,
norpyxeHHsix B 0,5M pacTBopbl UX Cyiab(aToB, Ha aHOJE NPOTEKACT PEaKIus, ypaBHECHUE
KOTOPOW UMEET BUL ...

1) Fe’™ +2e = Fe' 2) Fe' —2e=TFe™”
3) Ni’ - 2e = Ni*™ 4y Ni*™ + 2e = Ni’

3AJJAHUE Ne 20. Tema: DneKTpOXMMHYECKHE MPOLECCHL. DIEKTpoiH3. (— BbIOepUTe OXMH
BAPHAHT 0TBETA)

®dopmyia coiaM, pacTBOp KOTOPOH MOCIIe 3JEKTPOJIN3a C MHEPTHBIMU AJIeKTpofaMu obnagaet pH <
7, IMEET BH] ...

1) CH(N03)2 2) HN03 3) WNaCl 4) N3N03

3AJJAHUE Ne 21 . Tema: [ToBepXHOCTHBIE SBJICHUS U afcopOuus. ( — BbIOepUTE OIMH BAPUAHT
0TBETA)
[Ipu mporekaHuu mpolecca ajacopOIUU BellecTBa Ha IOBEPXHOCTH pasnena (a3 sHTponus
CUCTEMBHI ...
1) ocTaercs HOCTOSTHHOM; 2) yBeTUUMBAeTCs; 3) yMEHbLIaeTcs; 4) CTPEMHUTCS K HYJIO

3AJIAHME Ne 22. Tema: JlucnepcHbie cucTeMbl. ( — BbIOepHTe 1Ba BADHAHTA OTBETA)
K nucnepcHbIM cucTemMam, KOTOpbIE Ha3bIBAIOT CYCIEH3USMU, OTHOCSATCS u B BOJI€.

1) rnuna; 2) macno; 3) xkanudonb; 4) caxap
3AJJAHMUE Ne 23. Tema: Kosutouasbie pacTBOpbl. ( — BbIOEpUTE OMH BAPHAHT OTBETA)
[Tpornecc HeMTpamTu3aK IEKTPUIECKOTO 3apsaaa U yIaleHUs! THAPATHONH 000T0UYKH KOJUIOMTHBIX
YacTHll, B pe3yJIbTaTe KOTOPOTO MPOUCXOAUT 00pa3oBaHUE OCa/IKa, Ha3bIBAETCH ...

1) koarymsimueii; 2) koarepBanueit ; 3) nepesapsiakoid; 4) comrobenuzanuen
3AJJAHUE Ne 24 . Tema: CBoiicTBa U IPUMEHEHUE KOJJIOUIHBIX PACTBOPOB. ( — BBIGEPUTE OMH
BAPHAHT OTBeETAa)




[Ipu mpOXO0KIEHUH CBETOBOTO IMOTOKA 4Yepe3 KOJUIOMAHBIN pacTBOp HaliogaeTrcs oOpa3oBaHUE
CBETSIIETOCS KOHYCa, KOTOPOE BO3HUKAET B PE3YJIbTATE ...
1) ancopOumu CBETOBOTO MOTOKA; 2) uHTep(PEepPEeHIINN CBETOBOTO MOTOKA;
3) nudpaKIIMOHHOTO PaCCESTHUS CBETA; 4) poroaddexra.
3AJIAHUE Ne 25. Tema: OpranvuecKue ¥ HEOPraHWYECKHE MOJUMEpHL. (— BbIOEPHTE OIMH
BAPUAHT 0TBETA)
[IpencraBuTeieM CHHTETHUECKUX HEOPTaHUYECKUX MOJIMMEPOB SBIISETCS ...
1) rpadur; 2) kopynz; 3) kBapi ; 4) 300HHUT
BAJIAHUE Ne 26. Tema: Meroabl HOAy4YeHHs MOIMMEPOB. (— BbIOEpHTE OJHH BAPHAHT
oTBeTa)
®dopmysia BEIIeCTBa, SIBISIFOIIETOCS UCXOJHBIM MOHOMEPOM JIJISl MOJTYUYEHHS! MOJTMBUHUIXIIOPUIA,
uMeeT BUJ ...
1) CICH = CHCI . g) CLC=CCl, .

CH, = CHCI . CH, = CHCH,CI
3) < : 4) 2 2
3AJJAHUE Ne 27 .Tema: CtpoeHHe M CBOWMCTBA MOJIMMEPOB. (— BbIOEPHUTE OJHH BAPHAHT
oTBeTa)
[Tpouecc cmmBaHHMs MaKpOMOJIEKYJ KaydyKa B pe3yJbTaTe €ro B3aUMOJCHCTBHS C CEpoi MpH
HarpeBaHWU Ha3bIBACTCH ...
1) crabunu3zanueii; 2) cTpykTypusanuei; 3) ByJkaHu3alueil; 4) MmoluKoHAeHcauen
3AJJAHUE Ne 28. Tema: buomnonrmeps! ( — BbIGepUTEe OIHH BAPHAHT 0TBETA)
OpnHolf M3 XapakTepHBIX OCOOCHHOCTEM MEPBUYHON CTPYKTYpbl OEIKOBOM MaKpOMOJEKYJIIbI
SBJISICTCS HAJIMYHUE B HEU CBSI3EH.
1) KOBaJIGHTHBIX MOJSIPHBIX;  2) 3QUPHBIX; 3) MENTUIHBIX; 4) TOHOPHO-AKIIENITOPHBIX

MeTtoauyeckue MaTepuabl, oNpeaesiionue NpoueIypbl OLeHNBAHUS 3HAHUI

WToroBelii KOHTPOJBHBIA Cpe3 3HAHUN MO TUCHUIUIMHE «XUMHs» B (POpMeE TECTOBBIX
3a/IaHUI MOXKET MPOBOJMUTHCS KaK C MOMOIIBI0 KOMITBIOTEPHBIX MPOTpamMM, Tak U Ha OyMaKHOM
HOCHTEJIE.

O6bem Tecta— 28 3aganuil. Bpems BbimoaHeHus tecta: 90 MUH.
Ha kaxnayr IUAaKTHUECKYIO €IWHUIly Mpejuiaraercs- 4-6 3amaHuii. T0 KOMOMHHPOBAHHbBIE
3a/IaHUS M pacueTHBIC 3aa4H.

Buapl npeasiaraeMpiX TECTOBBIX 3a/1aHMI:

1. TecrtoBble 3amaHHWS 3aKPHITOrO THHA (KK BOMPOC COMPOBOXKIAETCS TOTOBBIMU
BapHaHTaMU OTBETOB, U3 KOTOPBIX HEOOXOAMMO BHIOpATh OAMH UM HECKOJIBKO MPABUIHHBIX);
2. TECTOBBIC 3aJlaHUSI OTKPBITOrO THIA (HA KaXKIIBIM BOIPOC MUCIBITYEMBIA JTOJHKCH MPEIIOKUTH
CBOI1 OTBET: I0NUCaTh pacueTHbIC JaHHbBIE, 3HAK, OPMYIY U T.1.).
3amaHus 3aKpBHITOTO THIIA Ha MHOXKECTBEHHBIM BBIOOp. HeoOxoamMo BHIOpaTh OJWH WITH
HECKOJIbKO MPaBUJIbHBIX OTBETOB U3 MPUBEJIEHHOIO CIIUCKA, MpejuiaraeTcsa 4 BapuaHTa OTBETOB.
3aiaHust 3aKPHITOTO THIA ¢ BEIOOPOM OJTHOTO BapraHTa oTBeTa —25.
3aaHus 3aKPHITOTO THIA C BLIOOPOM HECKOIBKHX BaPHAHTOB OTBETOB —2.
3aaHusi OTKPHITOro TUNa (KOMOMHUpPOBaHHAs pacyeTHas 3aj1aqa)- 1.
Kniou k 3a0anusim mecma

OTBeThI
Ne JIE HaHMeHO?aHHe Ne 3amanusa
IUIAKTUYECKON eIUHULIBI
1 4
1 OO6m1ast 1 HEOpraHUYECKask XUMUS 2 3
3 1,3




A 16
5 1
6 3
7 1
8 2
2 AHanmuTUYECKast XUMUS
9 1
10 4
11 4
12 2
3 Oprannyeckast XUMHS
13 4
14 4
15 1
16 1
4 dusnuecKas XUMHUS 17 °
18 1
19 2
20 1
21 3
29 1,3
5 Kostonanas XuMust
23 1
24 3
25 2
6 BLICOKOMoneKzgﬁEISIe COEIMHEHUS 26 1
27 3
28 3

Tumnosble 3a1a4n
1. PaccuwraiiTe 3HAYCHHS A G °98 CHEIyIONIMX pPEaKIUid W YCTAHOBHUTE, B KaKOM
HaIpaBJIEHUU OHU MOTYT MPOTEKATh CaMONPOU3BOJILHO B CTAaHJAPTHBIX YCIOBUSIX IpHU
25 °C:
a) NiOw) + Pbw) = Nig) + PbO) ; 6) Pbr) + CuOw) =PbOw) + Cu);
B) 8Alw + 3Fe304u) = 9Few) +4A 1203 .
2. Kakue U3 NepeurciIeHHBIX OKCUOB MOTYT OBITh BOCCTAHOBJICHHI allfoMuHUEM Tipu 298 K:
CaO, FeO, CuO, PbO, Fe;03, Cr,03?



3. Bemumciure 3HaueHme AHls UId TIPOTEKAIONMX B OpraHM3Me pPEaKIMii IpEBpaICHHS
rmoko3el: a) CeH1206 (k) =2C2HsOH oxyt 2COxr); 6) CsH1206 k) + 602 ) =6H20 (x)t+
6COxr). Kakas u3 3THX peakiuii mocTaBsieT OpraHu3My OoJIbIe YHEPTUn?

4. Kak HM3MEHHMTCS CKOpPOCTh pEaKluH, MpOTeKaroled B Ta3oBoi (aze, NMpU TMOBBIIICHUN
temmeparypsl Ha 60°C, ecitu TeMrepaTypHbIi K03Q(GUIMEHT CKOPOCTH AAHHOMN peakiun 27

IIpumepsI penieHnsi THMOBBIX 337134

3agaua 1. Beiuucnure temioty cropanus atuinosoro cnupra C2HsOH.
Peuienue: ypaBHEHHE PEaKIIUU TOPEHHSI ATHIIOBOTO CIIUPTA UMEET BUJL:
C2H50Hx) + 302 = 2CO2 + 3H20(ra3), AH=?
AHpm = (2 AH%05(CO2) + AH%08(H20 1)) — AH%08(C2H5O0H )
AH pon = 2(=393,51) + 3(-241,84) — (-277,63) = —1234,91 x/[x/M0J1b.

3agaua 2. Beruncioure AG%og st peakiuu nporekaroiiei mo ypasueruto: TiOzk) + 2C)
= Tigy+ 2CO), ecu ussecTHO, 4T0 AH 208=718 KJI3%, AS=365 J[:/K. B03MOXKHO /1 NpOTEKaHHE
JTAHHOM peaKIMy B CTAHJAPTHBIX yCIOBHSAX?
Pewenue: V3ameHeHne N300apHO-H30TEPMHUYECKOTO TTOTCHIIMAIA OTIPEISIIICTCS IO YPABHCHHUIO:
AG = AH — TAS.
AG%.m= 718 —  298-365-10° = 609,2 x/x. 3max AG® moxa3blBaeT HampaBlIcHHE
CaMOIPOU3BONEHOTO mpoTekanus peakuun; AGCy., > 0, HO3TOMy B CTAaHIAPTHBIX YCIOBHSX
JTaHHAs PEaKIHsl CAMOIPOU3BOJIBHO MPOTEKATh HE OYIET.

3anaua 3. He npou3Bo/is BBIYUCICHUN, ONIPEICITUTh 3HAK U3MEHEHUS SHTPOIIUU B
CIICTYFOIINX PEAKIIHIX:

NH4NO3 () = N2O ) + 2H20) (2);
2H2 ) + O2 (n =2H20() (2);
2H2 () + O2 () = 2H200x) (3).

Pewenue: B peaxuuu (1) 1 Monb BemecTBa B KPUCTALTNISCKOM COCTOSTHUM 00pazyeT 3 MOoJIs
ra3os, ciuenoBatenbHo, AS1> 0. B peakuusix (2) u (3) yMeHbIaeTcs Kak 0011ee 4ucio MoJiel, Tak
¥ YUCIIO MOJIEH ra3000pa3HbIX BemecTB, Tak uTo AS; <0 u AS3 > 0. Ilpu atom AS3 numeer Goiee
oTpuIaTesbHoe 3Ha4YeHue, ueM ASy , Tak kak ASz (H2Ow) < AS3 (H20().

3agaua 4. Bo cKoJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIUH TP MOHMKEHUH TEMITEPATYPBI
ot 40° 10 20 °C, ecru TemnepatypHEIit ko3 GuIIEHT paBeH 2,5?
Pewenue: ecnn HeKOTopas XMMHUUecKas peakius UMeeT y = 2,5, a Temmeparypa Mersiercs ot 40°
110 20 °C, To M3MeHeHMe CKOPOCTH PeaKIMH MOXKHO PACCUUTATH MO dopMye: vz v1=y “10; vy 01

=2,5%0-20110 = 9 520-¢ 75 CKOpOCTh Peakiuu YMEHBIIHTCS B 6,25.

3agaun M ynpaskHeHUsl AJIsl  CaMOCTOSITeIbHOW PpPadOThI CTYAEHTOB, THIIOBbIe 3aja4M,
NpUMepBI pelieHus] 3a1a4 M YIPasKHeHUS

Caraiinaunasi, B.B. O6mast xumus : y4e6. mocoOue aJjig CTyJ. HEXUM. CIeEll. BYy30B / aBT.-COCT.
B.B.Caraiinaunas; M-Bo oOpa3oBanusi u Hayku P®, Mypm.roc.rymMaHur.yH-T. — MypMaHCK:
MITV, 2011.-116c.

Keiic-3ananns

3aganue 1. HanOosee TeXHONOTMYHBIM M SPPEKTUBHBIM CIOCOOOM BBIJIECIECHUS IIEHHBIX
METAJUIOB U3 PAacCTBOPOB SIBJISETCS AIEKTpoiu3. Eciu rogoBoil o0beM ouMiiaeMoil BoJbl paBeH

4+
3 . Pt 3
1000 m°, a conepxkaHue B HE HOHOB B BUJI€ aHMOHHBIX KOMILIEKCOB cocTaBiseT 1,0 mr/om°,
TO BpeMs, HEOOXOUMOE ISl BBIJICNICHUSI BCEH TUTATUHBI SJIEKTPOJIN30M IMPHU cuiie Toka 22,9 A u
BBIXO€E o TOKY 80 %, COCTaBUT YacoB.

Knrou k 3a0anuro



CornacHo ypaBHEHHIO KaTOIHOTO Tporiecca (0e3 yuera mporeccos

A4 o4 _ }
KOMIUIEKCOOOpa30BaHUs) Pt +4e=Pt , bopmyiiam n,-F

m t_l,:::-l:::‘3-1ﬂﬁ-4-955:m
v’ 195-22.9-0.8

=10805061c=30

qacoB.

T=

3aganue 2. Ucnonb3ys nmerouieecs o60pyaoBaHNe U peakTuBbl (CONAHAA KMCAOTa, aMMUaK, pogaHug,
AaMMOHMUSA, rTMAPOKCUA HATPUA), onpesennTe KaTUOH, COAEepKaLLMNCa B PacTBOPE, KOTOPbIM HaxoauTcs B
Npo6u1pKax, MOMELLEHHbIX B LUTAaTUB. [A BbINO/NHEHUA SKCMEPUMEHTA B KaXKayto NpobupKy Heobxoammo
006aBUTb TONIbKO OAMH U3 PeareHTOoB, HAXOAALMXCA B CKIAHKaX.

B oTBeTE yKaxKMTe HOMep KaTUoHa:

1) Cu?*
2) Cr”
3) Pb’
4) Fe’"

Koy k 3a0anuro.
T+

Cu?" +2NH; +2H,0 = Cu(OH), | +2NH}

CoryacHO  ypaBHEHHUSM  peaKIui

2+ 2+
Cu®" + 4NH, =[Cu(NH;),] NH; y
u o o pu 100aBJICHHH PacTBOpa cHavasia (B HaYaJIbHBINA
MOMCHT )1068.BJ'[€HI/I${) BbIIIAa€T OCaAO0K FOJ'Iy6OFO OBECTAa, KOTOpLIfI 34aTEM pacCTBOPACTCA C

T+
Cu” .

06p330BaHI/ICM CHUHECTO pacTBOpaA. CJICI[OB&TGJ'IBHO, B paCTBOPC NPUCYTCTBYCT HOH

3agaun M ynpaxkHeHHsl VI CAMOCTOSITEIbHOW PadoThI CTYIEHTOB, NPHMepPbl pelleHus

THIOBBIX 32/1a4, KOHTPOJbHbIe padoThbl. Caraiinaunas, B.B. O6mas xumus : yde6. mocodue

JUISL CTYJ. HEXUM. crell. By30B / aBT.-cocT. B.B.Caraiinaunas; M-Bo oOpa3oBanus u Hayku PO,

Mypm.roc.rymasur.yH-1. — Mypmanck: MITVY, 2011. - 116 c.

Bonpocs! k 3k3aMeHy 10 M CUMILIMHE:
pazaennbl «O0mast 1 HEOPraHM4YecKas XUMHUD» U «AHATUTHYECKAst XUMHD» (2 cemecTp)

1. OcHOBHBIE XMMUYECKUE TTOHATHS: DJIEMEHT, aTOM, MOJIeKyJa. [IpocToe u cokHOe BEIIECTBO.
Pu3nyecKue U XUMUYECKHE SIBJICHUS.

2. OCHOBHBIE XHMHYECKHE 3aKOHBI: IIOCTOSHCTBA COCTaBa, KpPaTHBIX OTHONICHWH, 3aKOH
DKBHMBAJICHTOB. 3aKOHBI COXpPAHEHMs: MaccChl, 3apsja. 3aKOH ABOragpo M €ro CieJICTBUS.
MonsipHas Mmacca, MOJISIpHBIA 00BEM raza, KOJIMYECTBO BEIECTBA.

3. Crpoenue aroma: spo, IMPOTOHBI, HEHTPOHBI, 3EKTPOHBL. IloHATHE 00 HJIEKTPOHHBIX
opOMTANAX W KBAaHTOBBIX 4YHcHaX. [IpUHLMIBI ¥ TMOPSIOK 3alOJHEHHS] SHEPreTHUECKUX
ypoBHe# anekTponamu B atomax |-111 mepuonos [epuoanueckoii cucremsl (I1C).

4. OcHOBHbIE CBOWCTBa aTOMOB: 3apsij sJipa, pajuyc, MOTEHIMal HOHM3ALMH, CPOACTBO K
AIIEKTPOHY, AJIEKTPOOTPULIATENBHOCTh. V3MEHEHHe 3THUX CBOWCTB B INEpHOJAaxX W Ipymmax.
Mertannnueckue U HEMETaUIMYECKUE CBOWCTBA 3JIEMEHTOB B 3aBUCUMOCTH OT MX MOJIOKEHUS
B IIC.

5. OCHOBHBIE KJIaCChl XUMUYECKUX COEIMHEHHI: OMHApHBIE COeIMHEHUS, THIPOKCHUIbI (KHUCIIOTHI
U OCHOBaHUS), COJM (CpelHue, KHUCIble, OCHOBHBIE, JBOWHBIE). HoMeHKIaTypa, OCHOBHBIE
CIoCOObI OTYyYEHUS! 1 XUMUYECKHE CBONCTBA.

6. Ilpupoga u BUABI XUMHMYECKOH CBSI3U: KOBAJEHTHAs, IOJIIpHAs, WOHHAs, JIOHOPHO-
akuenropHas. BomopoaHast cBsi3b. DHEprus U AJIMHA CBSI3U, KPATHBIE CBSI3U.
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OCHOBHBIE IOHATUS XMMUYECKON TEPMOJUHAMUKH: CUCTEMBI, TApAMETPBI, ITPOLIECCHI.

3akoH I'ecca u ero cienctBus. TepMoxuMHUECKHe ypaBHEHUs. MeTonbl pacuéra TEIIOBBIX
3 PEKTOB XUMUYECKUX PEAKITUH.

Kpureprn caMonmpou3BOJIBHOTO MpoTeKaHus mpoueccoB. [lonstue o6 »ueprum ['ubOca.
DHTAIBIIMAHBIA U YHTPOITUUHBIN (DaKTOPBI MPOTEKAHUSI TPOIECCOB.

OCHOBBI XUMHUYECKOW KMHETUKHU. CKOPOCTh XMMUYECKON peakiMi, KOHCTaHTa CKOPOCTH U €€
3aBHCUMOCTH OT TEMIIEpATyphl U KaTanuzaropa. Y paBHeHue Appenuyca. [lonsarue 06 snepruu
AKTHBALIUU.

XUMHYECKOE paBHOBECHE. 3aKOH JelcTBUS Macc. KoHCTaHTa paBHOBECHs, CMELIEHUE
paBHOBecHsl. BiusHue KOHUEHTpaluu, TEMIEPAaTypbl U JaBieHUs Ha paBHoBecue. IIpuHuun
Jle Ilarense.

OxkucnurenbHO-BoccTaHOBUTENbHBIE peakinu (OBP). OxuciauTenu u BoccTaHOBUTENH. MeToj
HOHHO-3JIEKTPOHHOTO OajlaHca pu coctaBiieHun ypaBHeHuii OBP.

Metonpl aHAIUTHUYECKOW XWMHUHU. BBINOJHEHHE aHAJUTUYECKUX peakuui. Y CIoBUsA
BBIIIOJIHEHMUSL.

UyBCTBUTEIBHOCTD, CHELM(PUUHOCTbD, CIIO0COObI HOBBILICHUS 4yBCTBUTEIBbHOCTU
AQHAJTUTUYECKUX PEAKLUN.

JpoOHBIi ¥ cUCTEMaTHYECKUHN X0/ aHAIH3a.

Kuci10THO-OCHOBHOM METO/1 IENIEHUS] HA KAaTUOHBI.

PactBopel. Xumuueckasi Teopusi pactBopoB J[.M.MenneneeBa. O6pa3oBanue pacTBOpPOB.
Bubl KOHLEHTpauii: MaccoBas J10Jis, MOJISIPHOCTb, HOPMAJIBHOCTb, TUTP.

AxtuBHOCTh. Koaddunment akrtuBHocTH. MoOHHas cuna pactBopa. YpaBHeHue Jlebas-
XIOKKeJIs.

[IpoTonuTnyeckas Teopust KUCIOT U OCHOBaHUM bpencrena- Jloypu.

DJIEKTpONUTHYECKAsT JUCCOLMALNS KUCIOT, OCHOBaHMKW u coneil. Teopuss Appenuyca.
Crenenp qucconMaim, KOHCTaHTa qucconranni. CHIbHBIE U CIIa0ble SJIEKTPOIUTHI.

3akoH pa3zBenenus: OcTBaibia.

Bonopoansriit nokasarens pH. Pacuersr pH.

Bydepnsbie pactBopsl. bydepHas emkocTs.

[uaponus coineii: CynIHOCTh THAPOJIM3A, CMEIICHHS paBHOBecus ruapoiusa. CreneHb u
KOHCTaHTa IMAPOJIN3a.

OKHCIUTENbHO-BOCCTAHOBUTEIBFHOE paBHOBecHE. Y paBHeHre HepHcTta. MexaHu3mbl peakuuit
OBP. Ponb cpensr B OBP.

PaBHoBecue B cucreMe ocanok-pactBop. [IpomssBenenue pactBopumocTu. PacTBOpHMOCTS.
@DakTOpBl, BIUAIOIIUE HA PACTBOPUMOCTD.

BrnusitHue oTHOMMEHHBIX HOHOB Ha 0caIuMOCTh. CosieBoit 2P heKT.

VYcnoBust 06pa3oBaHus U CBOMCTBA KPUCTANIMYECKUX OCAJIKOB, ITPABHJIa OCAKICHUS.
['paBuMeTpuuecknii aHanu3 (MJIaH MPOBEJEHUS, OCHOBHBIE YpaBHEHHUS peaklMi, 00yacTu
NPUMEHEHHUS).

Tutpumerpuueckuil MeTo]1 aHasIM3a (IUIaH IPOBEAEHUS, OCHOBHBIEC YPAaBHEHUS PEaKIIU,
pabouue pacTBOPbI, MHAUKATOPHI, 00IACTH IPUMEHEHHUS).

KucnorHo-ocHoBHOe THUTpOBaHME (OCHOBHBIE YpaBHEHHUS peakuui, pabouue pacTBOPSI,
UH/IUKATOPBbI, 00J1aCTH IpUMeHeHHs ). KUCIIOTHO-OCHOBHBIE HHIUKATOPHI.
[Tepmanranaromerpusi (OCHOBHBIE YpaBHEHMs peaklMil, pabodue pacTBOpPbI, MHAUKATOPBI,
00J1aCTH IPUMEHEHHS).

Honometpusi (OCHOBHBIE YpaBHEHHS peakiluii, pabouue pacTBOPbI, MHIMWKATOPHI, 00JacTu
IPUMEHEHHUS).

Ouznyeckue 1 PU3NKO-XUMUYECKHE METO/IbI aHATTU3A.

Bonpocsl k 3k3amMeHy no qucuuiiMHe (4 cemectp):

pa3aeabl «Oprannqecxaﬂ XUMHUS» U «PU3ndecKas XUMHU», « BMC un KOJUIONAHAasA XUMHMI»
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ITpenmer opranndeckod XuMuH. OCHOBHBIC IIOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
coequnenuit A.M. BytiepoBa. Knaccudukanus 1 HOMEHKIATypa OpraHUnYeCKUX COeITMHEHHH.
Anxanbl. CrpoeHue, wu3oMepus M HOMeHK1arypa. OCHOBHBIE CIIOCOOBI IOJTyYEHHMS.
®Pu3nyecKue 1 XUMHYECKUE CBOMCTBA AJIKAHOB.

Anxenbl. Crtpoenue, usomepus, HoMeHKiarypa. Pdusnmdeckne M XUMHYECKHE CBOMCTBA
ankeHoB. OCHOBHBIE cmocoObl monydeHus. [lomumepHble coenuHeHHs  (TIOJIMATUIICH,
MTOJIITPOTTUIICH).

Huensl. CtpoeHue, W30MepHs, HOMEHKIATypa, KiaccHUKaius. DIEKTPOHHOE CTPOCHHE.
OcHoBHBIE cnocoObl  nostyuyeHus. Pusnyeckne W XUMUYECKHE CBOWMCTBA  JHMEHOB.
XO0351MCTBEHHOE 3HaueHue. [IpupoaHbIil KaydyK U €ro CHHTETUYECKUE aHAJIOTH.

Anxunsl. CTpoeHue, uomepus, HoMeHk1arypa. OCHOBHbIE CIIOCOOBI NOJTY4YEHUs. AJIKMHBI.
duznyeckue 1 XMUMUYECKHE CBONCTBA.

[Muknoankansl M HuKiIoankeHsl. CTpoeHue, H30MepHs, HOMEHKIarypa. Pusmdyeckue u
XMMHUYECKHE CBOMCTBA LIMKJIOANKAaHOB. CII0COOBI MOIY4YEHHUS.

Apenbl. CtpoeHue Mosekyisl Oenzona. I'omonorn Genzona. CriocoObl MOIy4YEeHUs apeHOB.
duznyeckue 1 XMMUYECKHE CBOMCTBA ApEHOB.

Crnuptel. Knaccudukanus, ctpoenue, usomepus, HomeHkiiatypa. CriocoObl osryueHus..
®Pu3nyecKue 1 XUMHYECKUE CBOMCTBA CIIUPTOB.

®enonbl. Knaccudukanus, crpoenue, uzomepus, HoMmeHKIarypa. CrnocoObl IMOJTyueHHs.
®uznyeckue 1 XUMUYECKHE CBONCTBA.

Anpnerunsl U keroHsl. Knaccudukanus, crpoeHue, uzoMepus U HoMeHkinarypa. CrnocoOsl
nojydyeHus. PU3n4eckue U XMMUYECKHE CBOWCTBA albAeruaoB. PU3NYECKHE U XUMUYECKUE
CBOMCTBA KETOHOB.

KapOonossie kucnotsl. Knaccudukanus, crpoeHue, n30Mepusi 1 HOMEHKJIaTypa KapOOHOBBIX
KUCIOT. Metoab! nosydenus. Puzndyeckue 1 XMMUUYECKHe CBOMCTBA KApOOHOBBIX KHCIIOT.
Odupsrl. Knaccupukanus nu HomeHknarypa. Crioco0sl mosryueHus. Du3ndeckue 1 XUMUISCKUE
cBoiicTBa. buonornyeckoe 3HaueHue 3pUpPoB.

Kupbl Kak pa3HOBUHOCTH CIIOKHBIX 3()HUPOB.

Momnocaxapunsl. Knaccudukanus, usomepusi 1 HOMEHKIATypa. buosoruueckoe 3Ha4eHue.
Jucaxapunpl. UcTOUHUKH MTONTy4eHUs, CTPOEHHE, (PU3HUUECKUE U XUMUYECKUE CBONCTBA.
[Tonucaxapuapl. ICTOUHUKH MTONTyYeHMs, CTPOEHUE, (PU3NYECKHE U XUMHUECKUE CBOICTRA.
Awmunbl. Knaccugukanus, crpoeHue, uzomepuss U HoMmeHkiatypa. CrocoObl MOTydeHHs.
Puznyeckne 1 XMMUYECKHE CBOMCTBAa aMMHOB. brosiornueckoe 3HaueHue.

Amunokuciorel. Kiaccupukanusa, u3zomepsl, HOMeHKJIaTypa. Ousmueckue cBOMCTBa
AMUHOKHCIIOT.

IlenTuael, nonunenTuas 1 0enku. IlenTuaHbINA CHHTES.

HyxneunoBble kucnotel. Knaccudukanus 1 ocHOBHble cBOWCTBA. CTPYKTYphl HYKJIEHHOBBIX

KHCJIOT, pOJIb BOJIOPOJIHBIX CBsI3el B cTabmin3anuu nBorHou cnupanu JJHK.

I"a30BBIE 3aKOHBI. YpaBHEHHE COCTOSIHUSA. [IprMeHeHHe Ia30BbIX 3aKOHOB.

Pabora u TemoTa Kak cBOICTBa nponecca. BHyTpeHHSAA 3HepTus U SHTAIBNNA. [IepBHIil 3aKOH TEpMOIUHAMUKH.
ITonsatue o temnoemkocTd. CpeqHssI M UCTHHHAS TEIJIOEMKOCTh. TemI0eMKOCTh HpU MOCTOSHHOM 00BeMe U
nasiieHnH. 3akoH I'ecca.

OO6paruMble 1 HeoOpaTUMBbIE Tporiecchl. HanpaBieHHOCTh MaKpOCKOIIMYECKHUX MPOIECCOB. DHTPOITHSL.

Bropoii 3akoH TepMOAMHAMUKH. DHTPOINHUS KaKk Mepa OIpENeNICHHs] HAlpaBICHHOCTH IPOIECCOB U YCIOBHH
paBHOBECHSL.

Ouneprust ['m66ca u [enbmronsia. OnpeseneHue yCIOBHH PaBHOBECHS M HANpPaBICHHOCTH IIPOLECCOB II0
M3MEHEHHIO XapaKTePUCTHUECKNX (DYHKIHH.

AKTHBHOCTB PAaCTBOPHTEIS M PACTBOPEHHOTO BelIecTBa. 3aKoH [ eHpu.

Temmeparypa 3aMep3aHus M KHUIIEHHS pacTBOpoB. Kpmockomus m 30yTHOCKOTHS KaK METOABI ONpeAeICHUS
MOJICKYJISIPHOM MacChl BEIIECTBA.

Ocmoc. Ocmoruueckoe pgaBieHue. YpaBHenwe Banr-T'odda. OmnpeneneHne MONIEKYJISIpHONH  Macchl
PacTBOPEHHOTO BEIIECTBA.

®da3a, KOMIIOHEHT, cTeneHb cBoOoab!. [IpaBuio a3 ['m66ca. dazoBbie paBHOBECHS.

Ckopoctb peakuuu. VMcTHHHAS M CpeAHss CKOPOCTh peakiuu. MOJEKyJSIPHOCTb W HOPSJOK peakiuu. 3aKoH
JIIEUCTBUS Macc.
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Teopusi akTHBHBIX CTOJKHOBEHUIl AppeHuyca. ODHeprus axkTUBaUWU. AKTHUBHBIM KoMiulekc. Kuneruka
reTeporeHHsix peakuuil. Karanutuueckue peakuuu. Karamus.

DNIEKTPONPOBOJHOCTh JEKTPOJIUTOB. Y I€JbHAs U DKBUBAJICHTHAs! 3JIEKTPOIMPOBOAHOCTh. YpaBHeHHe HepHcra
JUTSI DJIEKTPOAHOTO MOTEHIIHANA.

OCHOBHBIE YCJIOBHSI OCYILIECTBICHHS PEAKIUH JJICKTPOXMUMHUUYECKUM TyTeM. [anbBaHUYECKUUA DJIEMEHT.
OnexTpoii3. 3aKOHBI AIIEKTPOIIH3A.

Knaccugukarus nucnepcHpix cucreM. OcoOOEHHOCTH reTepOreHHOT0 COCTOSTHHUS.

MeTtoapl oJTy4eHNs: KOJUIOUIHBIX PACTBOPOB.

MouteKyIsIpHO-KMHETUUECKHE CBOMCTBA KOJUIOMAHBIX pacTBOPOB. ONTHYECKU CBOWCTBA
KOJUIOMJIHBIX CUCTEM.

CrpoeHune MULIEIUIBIL.

Koarymsaus runpodoOHbIx 305eii anekrpoauramu. [lopor koarysiuu, B3auMHast
KOaryJismus.

Koarynsanus pactBopoB BMC (BbicanuBaHue, 0OpaTUMbIe KOJUIOU/IbL, I€HATYpaLus).

Y CcTOHYMBOCTD U KOArYJISIIKS TMO(GOOHBIX KOJUTon0B. Kunetnyeckas u arperaTuBHas
YCTOHYUBOCTb.

[ToBepxHOocTHAst akTUBHOCTh. CTpoeHue aacopOLMOHHBIX CJIOEB HAa IOBEPXHOCTH pasjeia
pactBop [TAB-BO311YyX.

Ancop6mus [TAB u3 pacTBOpoB Ha TOBEPXHOCTH TBEPJIBIX TEJ.

[TonsiTue Makpomonekyiabl W mnonumepa. OTIuYMs CBOMCTB IOJIMMEPOB OT CBOMCTB
HU3KOMOJIEKYJIIPHBIX COCIMHEHMM. MouleKyiisipHas Macca M CTENEHb IOJIMMEpU3aluu
MaKpOMOJIEKYJI.

OcHOBHBIE METOJBl CHUHTE3a MOJMMEPOB: pajguKajibHass M HOHHAs IOJIMMEpHU3aLus,
nojaukoHeHcanus. CUHTE3 MOJIMIIENTHIOB, 0COOCHHOCTH OMOCHHTE3a OEJIKOB.

Xumuueckas: kiaaccupukanus noauMepoB. HyKilenHOBbIE KHCIOTH M O€JIKH KaK MpPUPOIHBIE
oTMaMQOJIUTHI.

Baxneiimue npenctaBuTeNd KapOOLENHBIX CHUHTETHUYECKUX IOJUMEPOB  (IIOJIMATUIIEH,
HOJUIPOINWICH, TOJUBUHWIXIOPUA, TIOJUMETHIMETAKPIIAT, MOJMHU30IpPEH, Te]IoH),
00JaCcTH UX MPAKTUYECKOTO IPUMEHEHHUSI.

Baxwuelimme npeacTaBUTeNM TeTepoLEnHbIX (MONIMaMUAbl U MOIUA(UPBI) CHUHTETHYECKUX
MOJIMMEPOB, 00JIACTH UX MPAKTUYECKOTO MPUMEHEHHUS.

benkn, HyKJIEMHOBbIE KHCIOTBI W IOJMCaxapuabl KakK Ba)KHEHIIME IPEACTaBUTEIN
OH1OIOJIMMEPOB.



