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AHHOTAIUA

paboueii nporpaMMbl Y4eOHOM THCIUILIMHbI
«b1.0.08 Xumus» 1151 NOATr0OTOBKHU 0akajaBpa nmo HanpasJjenuto 21.03.02 —
3eMJ1eyCTPOMCTBO M KAAACTPHI M0 HANPABJEHHOCTH: 3eMJIeYCTPOHCTBO

Ileab ocBOGHMS AMCUMILIMHBI: OCBOCHHE CTYACHTAMH TEOPETHYECKUX H
IPAKTUYECKUX OCHOB XMMHH, YMEHHUE UCII0JIb30BATh YUEOHYIO U HAYUHYIO JIUTEpa-
Typy AJIs MOJY4YEeHMs] 3HaHUM, MPUOOPETEHUE YMEHUM M HAaBBIKOB IIPH BBINOJIHE-
HUHM 7a00paTOPHBIX PabOT MO HEOPTaHUYECKOM, (PU3MUECKON M KOJIOMIHOU XH-
muu. JucuumiuHa GopMHpyeT eCTECTBEHHOHAYYHOE MUPOBO33PEHHUE YyHalllerocs
Y BOOPY’KAIOT €ro TEOPETUYECKUMH U NMPAKTUYECKUMU 3HAHUSAMM, a TAKKE BBIpaA-
0aThIBAET Y CTYACHTOB OTBETCTBEHHOE OTHOLIEHUE K TPUMEHEHUIO CPEJCTB XUMHU-
3aIluu B UX OyyIIel MpakTUUEeCKON AesTEILHOCTH.

MecTo AUCHMIUIMHBI B Y4eOHOM Mpouecce: AUCIUIUIMHA BKJIIOYCHA B
nuki bl., o0s3arenpHas 4yacTh, NUCUUILIMHA OCBaMBaeTcst B 1 U 2 cemecTpax 1o
HarpaByieHUI0 MoAroToBku 21.03.02 — «3emiieycTpoiicTBO U KaaacTpbD».

TpeOoBanusi K pe3yJibTaTaM OCBOCHHMSI JTMCUMILIMHBI: B PE3yJIbTAaTe OC-
BOCHHUS JIMCUHUIUTAHBI (POPMUPYIOTCS CIEAYIONINE KOMIETEHIINH: VK-8 HHIMKATOPbI
komrereHImi YK-8.1; VK-8.2; OIK-1: unaukarops! kommerenimu OIK-1.1; OIK-1.2; OIK-
5, uamukarop OIK-5.1.

Kpatkoe coagep:xkaHue MUCHMIUIMHBI: OCHOBHBIE 3aKOHBl CTEXHOMETPHHU,
PacTBOPBI AJEKTPOIUTOB, CIOCOOBI BBIPAXKEHUSI COCTaBa PACTBOPOB, CHIIBHBIE U
ciabble BJIEKTPOIUTHI, OMpeeIeHUE BOJOPOIHOTO TMOKa3aTess B pacTBOpax pas-
JUYHOTO COCTaBa; THAPOJIU3 COJICH; XUMHUUYECKass KUHETUKA, XUMUYECKOE PaBHOBE-
CH€; OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOLECCHI;, nepuoanyeckuid 3axkon [[.U.
MeHieneeBa, CTpOEHUE aTOMa; OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOU CBSI3H,
KOMIUIEKCHBIE COSAMHEHUS.

O0mas Tpy10eMKOCTh AMCHUIUIMHBI: 252/7 (4acoB/3a4.e1.)
IIpomeskyTOYHBII KOHTPOJIb: 3a4eT B 1 cemecTpe; 3a4eT BO 2 cemMecTpe

1. Ileanb ocBoeHHsI AU CIUILIHHBI

[enbto OCBOCHMS JUCHMIUTUHBI «XUMHUSD» SBISIETCS OCBOEGHUE CTYACHTAMU
TEOPETUUECKHUX U MPAKTUYECKUX OCHOB XMMHH, YMEHHUE HCIOJB30BaTh YUeOHYIO U
HAYYHYIO JIUTEepaTypy [AJs MOIy4YeHUs 3HAaHUH, IPUOOpETEHNEe YMEHUM 1 HAaBBIKOB
IIPY BBITIOJTHEHUH JIA0OPATOPHBIX PadOT MO HEOPTaHUUECKOU, (PU3UIECKON U KOJI-
JouHOM xumuu. JucrumirHa GopMHUpPYET €CTECTBEHHOHAYYHOE MHUPOBO33PEHUE
y4amierocsi 1 BOOPYXkKAeT €ro TEOPETUYECKHUMH U TMPaKTUYCCKHUMH 3HAHUSMU, a
TaKk)Ke BBHIPAOATHIBACT y CTYJAECHTOB OTBETCTBEHHOE OTHOIICHHWE K MPUMEHEHHUIO
CPEICTB XMMHU3AIUU B UX OyIyIIel MPakTHUeCKON AeITeTbHOCTH.

2. MecTo IMCHUILINHBI B y4e0HOM Tpoliecce
JHuctuminHa «XuMus» BKIIIOUYEHA B 00s13aTEIbHYI0 YacTh JUCIUIUIMH yueO-
HOTO TutaHa. JlucrumimHa « XuMusy peanu3yeTcss B COOTBETCTBUU C TPeOOBAHUSI-



mu OI'OC, OIIOIT BO u Yuebnoro miana no HampasieHuto 21.03.02 — «3emie-
YCTPOMCTBO U KaAacTPhI».

JuciummuHa «XUMHUsD» SBISETCS OCHOBOIIONATAIONICH NJIsT M3ydeHHUs Clie-
JTYIOMINX JUCIUIUIHH: «DKOJIOTHs», «be30macHOCTh KU3HEACATENbHOCTHY, « MHUK-
pobuosorus mousy, «OCHOBBI XUMHU3AIMH CEJIbCKOTO XO3sIICTBA U JIp.

OCo0EHHOCTBIO JUCIMIUTAHBI SBISETCS CBSI3b XUMUYECKUX 3HAHUN U HaBBI-
KOB C KOMILIEKCOM MPOGECCHOHATBHBIX 3a/1a4 10 OIICHKE Ka4eCcTBa 3eMeJIb.

Pabouast nmporpamMmma AMCHMIUIMHBI «XUMUSD JUIsl HHBAJIMJIOB U JIML C Orpa-
HUYEHHBIMH BO3MOKHOCTSMH 30POBbs pa3padaThIBACTCS MHAUBUIYAIBHO C y4e-
TOM OCOOEHHOCTEW MCHUXO(PU3UUIECKOTO PA3BUTHUA, WHAMBUAYAIbHBIX BO3MOXKHO-
CTE U COCTOSTHUSA 3/I0POBbS TAKUX O0YUYaOIIHUXCS.

3. IlepeyeHnb MIIAHNPYEMbIX Pe3yJIbTATOB 00YUYeHHS MO0 JUCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
NpoOrpaMMbl

N3yyenue naHHoW y4yeOHOW AMCIUILUIMHBI HApPaBJIEHO Ha (HOPMUPOBAHKE Y
0Oy4JaronIMXcst KOMIETSHIINH, MPeICTaBICHHBIX B Tabiumiie 1.

4. CTpyKTYypa M coaepkaHue JTUCHUILIHHbBI
4.1 Pacnipenesienre TPyA0€MKOCTH AMCHUIUIMHBI 10 BUAaM padoT 1o ceMecTpam

O6miast TpyA0€MKOCTh AUCHUIUIMHBI COCTaBIsIeT 7 3au.efl. (252 4acoB), ux
pacnpeneneHue o BUaaM padoT B IBYX CEMECTpPax MPEACTABICHO B TabiuLie 2.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘lEﬁHOﬁ ANCIUIIJINHBI

Tabmuna 1

THYECKOTO aHAIN3a,
€CTeCTBEHHOHAYYHbIE U
OOLIEH)KEHEPHbIE
3HaHUSA

3yeT 3HaHUS OCHOB-
HBIX 3aKOHOB MOJIC-
JTUPOBaHUs, MaTeMa-
TUYECKOTO aHAJIN3a,
€CTECTBEHHOHAYY-
HBIE ¥ OOITEHHXKe-
HEpHbIE 3HAHUS IS
pereHws 3a/1a4 B
00J1aCTH 3eMJIeYCT-
poOMCTBa M KaJacT-
poB

BpCAHBIMU U TOKCHUYHBIMU
XUMHUYCCKUMH COCINHCHUAMU,
nux CBOI\/’ICTBaMI/I, BO3MOXHBIC
OCICACTBUA XUMU3AlINN

HOI'0 CoCTaBa U NpOU3BO-

JTUTh HEOOXOAMMBIE pacye-

ThI; UCIIOJIB30BATh Jabopa-
TOpHOE 000pYyI0BaHUE U
pUOOPHI JIJIs pEIICHUS
IMPAKTUYCCKHUX 3aaa4d

Kon ConeprxkaHue B pesynbrare n3yyeHus ydeOHOU JUCIUILIMHEI 00YYarOIMIUECs JOJDKHBL:
Ne P . | HMHIuKaTopsl KOM- pesy 1 A Y4
KOMIIe- | KOMIETeHIUU (WiH e€ .
/11 METEHITAN 3HATh yMETh BIAJIETh
TEHILINH 4acTH)
1. OIIK-1.1. /IeMOHCT- |OCHOBHBIE 3aKOHBl XUMHH, OC- | [IOJATOTOBUTh MAaTEPUAJIbl K | OCHOBHBIMU MPHUEMaAMHU
pUpyeT 3HaHuE OcC- HOBHBIE QJITOPUTMBI PEIICHUS |3aIIUTE UCCIIEIOBATEb- paboThI B XMUMHYECKOH
HOBHBIX 3aKOHOB MPaKTHYECKUX 3aJ1ay; CIIOCO- | CKOM paboThl, MPEICTaBUTh |I1a00paTOpUU, CTATUCTH-
MOJEIIMPOBAHUA, Obl CTaTUCTHUYECKON 00paboT-|pe3ysbTaThl UCCIEIOBAHUM; | YUECKMMU METO1aMu 00-
MaTEMAaTHYECKOTO KH pe3yJIbTaTOB dKCIIEPUMEHTA paboTKU pe3yabTaToB
aHajan3a, eCTECTBEH- SKCIIEPUMEHTOB; aHAJIH-
HOHAYYHbIE U 00I1Ie- 30M Hay4YHOU U CHEIH-
WH)KEHEPHBIC 3Ha- ATBHOM JTUTEpaTypHI
HUS, HEOOXOIUMBIX
CnocobeH pemaTh 3a-
JUTS pellieHus 3a1a4
nadu podeccuoHab-
iy B 00JIacTH 3eMiie-
HOM JIeSITeIbHOCTH, o
YCTpOWCTBA U Kajia-
MIPUMEHSIST METOJIBI MO- CIpoB
IeINpOBaHUs, MaTeEMa-
OIlK-1 p ’ OIIK-1.2. Ucnionb- | OCHOBHBIE IIPaBUJIa padOTHI C  |TOTOBUTH PACTBOPHI 3a/1aH- | HABBIKAMU pabOTHI B

XUMHUYECKOH 1abopato-
pPHH U TIPOBEICHUEM
HKCIEPUMEHTOB C CO-
OJII0/IEHUEM TTPaBUIT
TEXHUKH O€30MaCHOCTH




HOM cpenpl, obecrieye-
HUS YCTOMYMBOIO pa3-
BUTHSA 0OIIECTBA, B TOM
YHCIIE NIPU YTPO3€ U
BO3HUKHOBEHHUH UPE3-
BBIYAWHBIX CUTYallU U
BOEHHBIX KOH(JIMKTOB

SITUM, TEXHUYECKHE
CPEIICTBA 3aIIUTHI
JIFOJIEN B YCIOBUSX
YpE3BBIYANHON CH-
Tyauuu

No Kon Conepxanue | e B pe3ynbrare n3yueHus: yaeOHON AUCHUTUIMHBI 00y4YaIONIHeCs] TOJIKHBI:
KOMIIE- | KOMIIETCHIUH (KU e€ o
/1 [ETEHIUI 3HATh YMETh BIIAJICTh
TEHILINH 4acTH)
2. VK-8.1.3HaTh KJ1ac- |OCHOBHBIC AJTOPUTMBI peIle- | TOATOTOBUTh MaTePUANIbl K | OCHOBHBIMU IIPHEMaMHU
cUUKALIUIO U UC- HUS TMPAKTUYCCKUX  3a/ady; |3aIIUTE UCCIICOBATEIb- paboThI B XUMHYECKOH
TOYHHUKH YPE3BbI- CHOCOOBI CTATUCTHYECKON 00- | CKOW pabOThI, MPEACTABUTh |JIA00PaTOPHH, CTATUCTH-
YAHBIX CUTYaIHid paboTKH pe3yabTAaTOB aHAIM3A | PE3YyIbTAThl UCCIEAOBAHUN |9ECKUMHU METOAAMH 00-
MPUPOJTHOTO U TEX- paboOTKH pe3y/IbTaToB
HOTEHHOTO TIPOWC- IKCIIEPUMEHTOB; aHAJIH-
XOXKICHHSI; TIPUIH- 30M Hay4yHOU M CIICIH-
CrocobeH co31aBath U | HbI, IPU3HAKY H T10- IBHOM JINTEPATYPHI
OJIJICP)KUBATH B I10- CHEACTBHS OIAcHO-
BCEIHEBHOMW KU3HU U B | CTEH, CIIOCOOHI 3a-
po(heCcCHOHATILHOM IIIUTHI OT YPE3BBI-
JIeITEIbHOCTH 0€30- YaWHBIX CHTYaIlUH;
MIACHBIC YCIIOBHS W3- | IPUHIMUIIBI OPraHu-
HEJIEITENbHOCTH IS 3a1un 0€301aCHOCTH
VK _ g |COXPAHCHHUS IPUPOTL- | TPY/a HA HPEATPH-

VK-8.2. 2 YmeTh
MO/IEPXKUBATH
6e30macHble ycio-
BUSA JKU3HEACATEb-
HOCTH; BBEISIBIATE
MIPU3HAKH, TIPUYHUHBI
Y YCIIOBUSI BO3HUK-
HOBEHHUSI YPE3BbI-
YalHBIX CUTYaLlUM;
OIICHUBAThH BEPOSIT-

OCHOBHBIE TpeOOBaHUS TEXHU-
KM 06€30MmacHOCTH Mpu paboTe
B XMMHUYECKOH J1abopaTopuy,

MCTIONIB30BaTh J1abopaTop-
HOe 000pyJI0BaHKE U TIOCY-
Iy C COOTIOICHHEM BCeX
TpeOOoBaHUI TEXHUKHU O€30-

IIaCHOCTHU

OCHOBHBIMH METOJIaMHU
paboOThl C XUMHUYECKUMU
BEII[ECTBaMH, B TOM YHC-
JIe ¢ TOKCUIHBIMU H
BPEIHBIMU BEIIECTBAMU




HOCTb BO3HMKHOBE-
HUS TOTEHIUATBbHON
OIIACHOCTH U IIPU-
HUMAaTh MEpHI 110 e
IIpEeYNPEXKACHUIO

OIIK -5

CrniocoOeH oLeHUBaTh U
000CHOBBIBaTh PE3Yilb-
TaThbl NCCIIEIOBAHUH B
o0acTu 3emieycTpoi-
CTBa M KaJ[acTPOB

OIIK- 5.1. [Ipowus-
BOAHT 00pabOTKY H
aHaJIu3 KOJIM4ecT-
BEHHBIX U Ka4eCT-
BEHHBIX XapaKTepH-
CTHIK 3eMeJIb, B TOM
YHClie C MPUMEHEHH-
€M CpEJICTB aBTOMa-
THU3AIHUH

OCHOBHBIE pacueTHbIe (hopmy-
JIBI JTs OTIpeieNieHust (PU3UKO-
XUMHUYECKUX NTOKa3aTesen
MOYB M IPYTUX 0OBEKTOB ar-

pocdepsl

MIPOU3BOUTH PACUETHI C
HCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB XMMHH, COIIOCTaB-
JISITh TIOJIYYCHHBIC JJAaHHBIC

C TIpeIeIbHO-
JOTTyCTUMBIMU KOHIICHTpA-
LHUSIMHA

HaBbIKaMH pa6OTbI C

KOMIIBYOTCPHBIMHU ITPO-
rpamMmmamMu, B TOM 4YHCJIC

U XUMHWYCCKHUMU




Tabmura 2

Pacnpeneﬂenne prI[OéMKOCTI/I AUCIHHUIIJIMHBI 110 BUAAM paﬁoT 1o ceMeCTpam

TpynoémMmkocTb
Bup yueOHoi1 padoThI aac B T1.4. o cemecTpam

) Nel No2
OO0mast TpyA0€MKOCTb JUCITUIUIMHBI 110 Y4EOHOMY 252 108 144
TUIaHY
1. KonrakTHas pa6ora: 1145 50,25 64,25
AynuTopHasi pabora 1145 50,25 64,25
8 MoMm uuce:
nexyuu (J1) 32 16 16
nabopamopnvle pabomul (JIP) 82 34 48
KOHMAKMHAs paboma Ha NPOMeHCYMOUHOM KOH-
mpone (KPA) 0,5 0,25 0,25
2. CamocTtosiTesqibHasi padora (CPC) 137,5 57,75 79,75
camocmosmenvHoe uzyueHue pazoenos, Camonoo-
20moeKa (npopabomka u no8mMopeHue 1eKYUOHHO20
mamepuana u Mmamepuana y4eOHuKo8 u y4eoHvlx 119,5 48,75 70,75
nocooutl, n0020mosKa K 1a60pamopHuiM 3aHAMUAM,
KOJLOKBUYMAM U M.O.)
Iloocomoska k 3auemy (KOHMPO.b) 18 9 9
By npoMeXyTOYHOro KOHTPOJIS: 3auer 3auer

4.2 Conep:kanuve ITMCHUIIAHBI

Tabnumna 3
TemaTuyecku JIaH y4eOHOM M CHUILINHBI
Bueayauro
HaumeHoBaHuUe pa3aeioB U TeM AynuTopHasi padora pHast
.. Bcero
AUCHMILIHNH (YKPYTTHEHO) padora CP
J JIP OKP
Pazpnen 1 «Teopernueckre OCHOBBI 95,75 12 34 - 49,75
HEOPraHUYECKON XUMUN
Paznen 2 «XuMus 3JIeMESHTOB) 12 4 - - 8
KonTakTHas pabora Ha 0,25 - - 0,25 -
npoMexyTouHoM koHTpodie (KPA)
Bcero 3a 1 cemecTp 108 16 34 0,25 57,75
Pasznen 3 «Xumnueckas 17 2 6 - 9
TEPMOAMHAMHKAY
Tema 1 «IlepBslii 3aK0H TepMOMHA- 7 1 2 - 4
MHKH)
Tema 2 «Btopoii 3akoH 10 1 4 - 5)
TEPMOJMHAMHKI
Pa3znen 4 «XuMuueckasi KHHETHKA» 15 2 - - 13
Tema 3 «KuHeTHKa XMMHYECKHX 15 2 - - 13
peaKkuuii
Pasnen 5 «PacTBopbD) 20 2 4 - 14
Tema 4 «PactBopsl. 3akoHbI Payis. 9 2 2 - 5
Ocmoc.»




Bueayauro
HaumeHoBaHue pa3jiesioB U TeM AyautopHasi padora pHast
.. Bcero
AUCHUILINH (YKPYIHEHO) padora CP
J JP INKP
Tema 5 «DPU3UKO-XUMHYECKHE 11 - 2 - 9
METO/TbI UCCIICIOBAHUS PACTBOPOB)
Pa3nen 6 «aeKTpOXuMHD) 14 2 4 - 8
Tema 6 «DJIeKTpOIHbIE TPOLIECCHI 7 1 2 - 4
Tema 7 «ME€KTPOITPOBOTHOCTHY 7 1 2 - 4
Pa3nen 7 «IloBepxHOCTHBIE 14 2 4 - 8
SIBJICHUS»
Tema 8 «SIBieHus Ha rpaHulle pasjena 8 2 2 - 4
haz»
Tema 9 «IIpakTHueckoe MpUMEHEHHE 6 - 2 - 4
azcoponum»
Pa3znen 8 «CBoiicTBa qucnepcHbIX 20 4 8 - 8
CHCTEM»
Tema 10 «Kommonaasle CUCTEMBI M UX 12 2 4 - 6
CBOMCTBa»
Tema 11 «YcTOMUYNBOCTD KOIIOUIHBIX 8 2 4 - 2
CHCTEM»
Pa3nen 9 «BbicokomMoieKyJIsipHbIe 16,75 2 4 - 10,75
COEeTUHEHHS M UX PACTBOPHI»
Tema 12 «BbpIcOKOMOIIEKYIISIpHBIE 16,75 2 4 - 10,75
COCJIMHEHUS ¥ KX PACTBOPHD»
KonTakTHas pabora Ha 0,25 - - 0,25 -
npoMexyTouHoM KoHTpolie (KPA)
IMoaroroBka K 3a4eTy 9 - - - 9
Bcero 3a 2 cemectp 144 16 48 0,25 79,75
HToro nmo nucuuniInHe 252 32 12 0,5 137,5
Cemectp 1

Paszpnea 1. «Teopernueckne 0CHOBbI HECOPTAHMYECKOM XMMUM»

Tema 1. «PacTBOpBEI»

[TpuurHbl 00pa3zoBaHus pacTBOPOB. PAaCTBOPBI CHIIBHBIX U CHAOBIX ANEKTPOJIU-
TOB. CiocoObI BhIpAaXKEHUSI COCTaBa pacTBOPOB. B3anmoelicTBre HOHOB B pacTBOpax
CWJIbHBIX 3JIEKTPOIUTOB. AKTUBHOCTh M KO3(P(ULHUEHTH akTUBHOCTU. MoHHas cua.
3akoH pazbasnenus OctBanbaa. KoHncranra u crenens auccouuanuu. pH pactsopa.
Omnpenenenne BomopoaHOro mokazatens. Unaukatopel. bydepnsie pactBopsl. ['ua-
posnu3 coneid. Tunsl ruaponusa. KoncranTa u crenens rugponusa. Onpenenenue pH
B PacTBOpax COJIEH.

Tema 2. «CkOpoCTh U DJHEPreTHKAa XHUMHUYECKHX peakuuil. XUMHUYECKOE
pPaBHOBECUE»

CkopocTh XMMHUYECKUX peakuuid. PakTopbl, OT KOTOPBIX 3aBUCHT CKOPOCTH
peakuuu. 3akoH JgedcTBytouux wmacc. IlpaBwiio Baut-T'opda. VYpaBhHenue
Appennyca. DHeprus aktuBaumu. Kartanms. Xumudeckoe paBHoBecue. KoHcTaHTa
PaBHOBECHSI U €€ 3aBUCUMOCTH OT pa3nuuHbIX ¢aktopos. [Ipunnun Jle HlaTense.

Tema 3. «Crpoenue aroma. Ilepmoamueckass cucrtema. XuMu4ecKas CBS3b.
KomrmuiekcHble coeuHEHUS

10




Crpoenue atoma. OCHOBHBIE XapaKTEPUCTUKHU aTOMOB. SAapo aroma. HykIOHBIL.
DONeKTpoHHOE cTpoeHue artoma. KBaHTOBBIE uMcia 3IEKTPOHOB. (OCHOBHBIC
KBaHTOBBIC 3aKOHBI. PacmpeneneHue dIeKTpoHOB 10 opOutamsim. [lpaBuio
KneukoBckoro.  Ilepmoamueckmii  3akon .M. MengeneeBa.  Crpykrypa
MEpUOANYECKON cHCTEMBbl. (CHOBHBIE XapaKTEPUCTUKH aTOMOB: IOTEHIMA
MOHU3AlMHU, CPOJACTBO K AJIEKTPOHY, AJNEKTPOOTPULIATENBHOCTh. XUMUYECKasI CBA3b.
Tunbel xumudeckor cBsA3u. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOUN CBs3H. JlnuHa,
sHeprud cBs3u. [loHsTHE O THOpUU3AIIIH.

Tema 4. «OKUCTUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUM

Crenenbp  okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE peakIuu:
ONpENICJICHHEe M TUIIbl Peakiuil. DJIEKTPOJHbIA MOTeHIMan. YpaBHeHue HepHcra.
BaxHeimme oOKHCIMTENM W BOCCTaHOBUTENW. Meton mnosypeakuuii. Pacuer
ANEKTPOABUKYIICH CHUIIbI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

Pa3znen 2. «XuMHUSA 3J1€MEHTOB»

Tema 5. CpaBHuTENbHAS XapaKTEPUCTUKA XUMUYECKUX CBOMCTB 3JIEMEHTOB |—
IVA rpynm. DnexkTpoHHasi CTPYKTypa U CBOMCTBA IIEJIOUYHBIX U IIETOYHO-3EMEIbHBIX
meramioB. OcHoBHbIe peakiuud. Mg® u Ca®* B KHBOil KIETKe, POJib MarHusi B
xaopodmmie, Mg® u Ca®* B (epMEHTATHBHBIX pEAKIUSX; KECTKOCTh BOIBL
M3BECTKOBAHUE U TUTICOBAHUE MOYB. DJIEKTPOHHAS CTPYKTypa U CBOMCTBA 3JIEMEHTOB
I11. Bop u anmomunuii. OCHOBHBIE peakuuu. XapakTepucTuka nemMeHToB |V rpymnrsbl.
Yraepoa u ero XuMHYeCKUE CBOMCTBA.

Tema 6. CpaBHUTENIbHAS XapaKTEPUCTUKA XMMHUYECKHUX CBOMCTB 3JIEMEHTOB
VA-VIIA rpynn. DnekTpoHHasi CTpyKTypa 31eMeHTOB VA-rpynmbl U €€ CBA3b C
XUMHUYECKUMHU CBOMCTBAMHM. XHMHUSI a30Ta, OCHOBHBIE COCIMHEHUS, KIIOUEBBIC
peakiuu. [IpoGrema cBsizanHOro aszota. A30THBIE yaoOpenus. Xumus ¢docdopa,
OCHOBHBIE COEIMHEHMS, KiTtoueBble peakinu. DochopHbie yaIo0OpeHus. DIEeKTPOHHAS
CTpykTypa a3yieMeHTOB VI Trpymnmbl U ee CBs3b C XUMHYECKHMMHU CBOMCTBAMH.
Kucnopon u cepa. OCHOBHbIE COEIMHEHUS, KIIOUEBBIC PEAKIUU. DJIEKTPOHHAs
cTpykTypa sneMeHToB VIl rpynmbl m ee CBSI3b ¢ XHMHUYECKHMHM CBONCTBAMH.
["aoreHpl: OCHOBHBIE COCNMHEHHUS U KIOUeBble peakiuuu. OCOOEHHOCTH XUMHH
dbTopa 1 OTIINYUS OT XUMHUU XJIOpa, Opoma, Hoxa.

Paznes 3. «Xumnueckass TEpMOJIMHAMMUKA»

[IpeameT u conepkanue Kypca puszndeckoit XumMun. 3HaueHue HU3NIECKON XUMHH.
Xumuueckas TepMoarHamMuka. [lepoe Hadano tepmoanHaMukid. BHyTpeHHSsI 3HED-
rus, TeioTa u pabora. TemnoTel MPOIECcCOB MPU MOCTOSHHOM O00OBEME U JIaBJICHUH.
Onranenusa. 3akoH ['ecca. CneactBusi u3 3akoHa ['ecca. TemnoTsel oOpa3oBaHUsT U
cropanusi. CTaHAapTHBIC TEIJIOTHI. 3aBUCUMOCTD TEIJIOBOTO 3 deKTa OT TemMnepary-
pbl. YpaBHenus Kupxroda. Bropoe Hauano TepMOIWHAMHUKH, €0 MaTeMaTHYECKOE
BbIpakeHUE. JHTpomnus. CTaTUCTUYECKOE MCTOJIKOBAHUE MOHATHUS 3HTponuu. CBsi3b
SHTPOINUM C TEPMOJUHAMHUYECKOW BEPOSATHOCTHIO. [IpuMeHeHne BTOpOro Havasna
TEPMOJUMHAMHUKUA K HU300apHO-(M30XOPHO-) M30TEPMHUUYECKUM IpoIleccaM. DHEPrusi
['n66ca, sneprus I'enbmronpua. OmnpeneneHue HampaBiIeHHUs MPOIEcca U YCIOBUN
paBHOBecus. TpeTbe Hauano TepmoanHamMuku (noctynat [Inanka). Beruucinenue a6-
COJIFOTHOM 3HTPOIIHH.
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Pasnen 4. «XumMu4eckasi KHHETHKA
Kunernka. Ckopocts peakuuu. Koncranra ckopoctu. YpaBHeHue Appenuyca. [Ips-
Mas peakuus. OOpaTHas peakuus. 3aKOH JeUCTBYOMKX Macc. [lopsaok peakunu mo
BemecTBaM. OOLIUN MOPSIIOK peakiuu. DIeMeHTapHble peakiuu. MoeKkyIsapHOCTb
peakuuu. Peakuuu HyneBoro nopsaka. Peakuuu neporo nopsiaka. Peakuum BToporo
nopsnka. Ilepuon monypacnana. Ilpaswino Bant-I'odda. YpaBuenue Appenuyca.
Temnepatypubiii koddpduiuent. DHeprus aktubanuu. Katanuz. doroxumuueckue
peaKuuu.

Pa3nea S. «PacTBopbI»
OO6miast xapakTepuCTHUKa pacTBOpoB. MaeanbHbie pacTBOphl. 3akoHbI Payns. Otkio-
HeHue oT 3akoHa Payns. TepmonnHamuka pacTBopoB. /[narpamma JaBieHUE-COCTAB.
Huarpamma kunenusi. Ocmoc. OcMmotuueckoe aaBieHue. YpaBHenue Bant-I'odaoda.
Ponb ocMoca B 6uonornyeckux cucremax. [lonstue pH pactBopos. bydephsie cuc-
TE€MbI U UX cBoMcTBa. bypepnas emxocts. Onpenenenne pH noreHHuOMETpUYECKUM
MeTo0M. Poiib OypepHBbIX CUCTEM B OMOJOTHMYECKUX OOBEKTAX.

Paspgest 6. «J1eKTPOXUMMS»
PactBopel 3nextposntoB. Teopus anexkrpudeckoil auccounannn Appenuyca. Oc-
HOBHBIC TOJIOKEHUS TEOPUM CUJIBHBIX AMeKTpoiauToB Jlebas u Xriokkemns. AKTUB-
HOCTb, KOO((PUIMEHT aKTHUBHOCTU. 3aBUCUMOCTb KO3((HIIMEHTa aKTUBHOCTU OT
WOHHOW CHJIBI. DJIEKTPOIPOBOJIHOCTh PACTBOPOB. Y IENIbHAS M 3KBUBAJICHTHAS JJICK-
TPOIIPOBOJHOCTD, 3aBUCUMOCTb OT KOHUEHTPALMH. 3aKOH HE3aBUCUMOCTH JIBHKECHHUS
noHOB. [TonBM>XHOCTE MOHOB. IIpakTHUecKOe MPUMEHEHNE METOJA SJIEKTPOIPOBOI-
HOCTH. DJEKTPOJHBIE Mpolecchl. ['abBaHNYECKHE AIEMEHTbl. BO3HHMKHOBEHUE TO-
TEHUMajda Ha rpaHule pasgena ¢as. CTpoeHUe ABOWHOIO 3JIEKTPUUYECKOTO CIOS.
VYpaBHenue HepHcra 1711 37€KTPOJHOTO MOTEHIMana. ['aJbBaHMUYECKUI AJIEMEHT.
TepMoauHaMHUYeCKHi BBIBOJI ypaBHEHUs uisi snekTpoaBmxymend cuibl (3C).
Dnektpoasl 1-ro, 2-ro pona, penokc-3mekTpoabl. CTaHAAPTHBIN MOTECHIMAN. THUIbI
raJIbBAHUYECKUX AJIEMEHTOB: XMMUYECKME U KOHUEHTpalmonHble. [IpakTnueckoe uc-
MI0JIb30BAHUE METO/1a TOTEHIUOMETPHH.

Paznen 7. «IloBepXHOCTHBIE SABJICHUN
[ToBepxHocTHas 3Heprusa. CopOIMOHHBIE MpoUEecchl. ACOpOIMs Ha TpaHUIIE TBEp-
noe Teno-ra3. YpaBHeHue DperiHmmnxa. Teopus MOHOMOJEKYISIPHON aacoOpOIIHH.
AncopO1vs Ha TpaHHIle TBEpIOe Teyno-pacTBop. Tumbl amcopOentoB. Monutel. Term-
joBbie 3P deKThl mpu aacopOmu. AncopOins Ha TpaHuile pactBop-Ta3. [loBepxHo-
CTHO-aKTHBHBIC BemiecTBa. YpaBHeHue [uO6ca. I[lpaBuno TpayGe. VYpaBHeHue
[umkoBckoro. CTpoeHre MOHOCIOEB. AJICOPOLIMOHHOE MOHUKEHUE TBEPIOCTH.

Pa3znen 8. «CBoiicTBa TUCIIEPCHBIX CHCTEM
OcHOBHBIE OCOOEHHOCTH KOJUIOMJHOTO cocTosiHusA. Kiaccudukanusi AucrnepcHbIX
cucteM. OOpaszoBaHue ABOMHOTO HOHHOTO cjos. IlpaBuno ®asHca-IlanHeTa-
[leckoBa. DyekTpoKMHETHUECKUE ABJIEHUA. CTpPOECHHE NBOMHOTO AJIEKTPUYECKOTO
CJ0s. DNEKTPOKMHETUYECKUH MOTEHIMaI U ero onpeneneHue. CTpoeHUe MHULIEIUIBI.
MonekyIsIpHO-KMHETUYECKHE W ONTHUYECKUE CBOWMCTBA KOJUIOMJHBIX CUCTEM. bpo-
yHOBCcKoe aBmxkenue. Juddysus. CequmentanimonHoe paBHoBecue. OmaieciieHIms.
Yasrpamukpockonus. Dpdext Tunmansa. Juamm3. Dnexrpoguanns. GakTopsl YCTOH-
YUBOCTH KOJUIOMJIHBIX cucTeM. PackinuHuBaromiee naBieHue. KoHLeHTpaunoHHas U
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HeWTpanu3anuoHHas koarymsuusa. Koarymsanus snekrposuramu. Kunernka koarys-
nuu. CTpykTypooOpa3oBaHME B JHCIEPCHBIX cHCTeMax. Bs3KoCTb CBOOOIHO-
JUCHEpPCHBIX cucTeM. CBS3HO-aucnepCcHble cucTeMbl. CTpYyKTypHasl BA3KOCTh. ['enu.
Tukcorponust. @akTOpsl, BIUSAIONIME HA MEPEXO] MOJIEKYISIPHON (OpMBI B MULE-
asipuyto. ConoOunmn3anusi.

Pa3nen . «BbICOKOMO/IEKYJISIPHBIEC COeIMHEHUS] M HX PACTBOPbLI»
Bricokomonekymspubsie coenuHeHuss (BMC), ocoOEHHOCTH CTpPOEHUS UX MOJIEKYIL.
['nbkocTh MoJseKysn. DIACTUYHOCTh M IUIACTUYHOCTH MOJIMMEPOB. BynkaHuzauus.
ArperatHoe cOCTOsIHHME. PacTBOpBI BBICOKOMOJIEKYJIIPHBIX coeauHeHui. PactBope-
Hue nonumepoB. CosbBaTays MOJIEKYJ. Acconuanus MOJEKYJI B PacTBOpAx IOJIH-
MepoB. OCOOEHHOCTH OCMOTHYECKOTO JABJICHUS U BSI3KOCTH Yy PAaCTBOPOB IMOJHUME-
poB. MeTobl onpeneneHust MoiekyasipHoil maccel. HaOyxanue. Crenens. Kuneruka
HaOyxaHus. JlaBnenue HaOyxanusi. CTy1HH.

4.3 Jlekuuu/n1adbopaTopHbie 3aHATHS

Tabmuia 4
Conep:kanue JJeKIHMii/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MeEpONpUATHSH
Ne Haspanue Ne u Ha3BaHMe JIeKIUiA/ Dopmupyembie Bux Koa-Bo
o/ | PA¥era, Te JIa00pPATOPHBIX 3aHATHHI KOMIIETeHIIUH KOHTPOBIOTO |\ op
MbI MEpoONpUsATHS
1 Cemectp 1. Paznen 1. TeopeTnueckue OCHOBbI HEOPraHNYECKO XUMUM 46
Tema 1. Pac- | Jlekmus Ne 1. [Tpuunnst 0O6pa-
TBOPBI 30BaHMs pacTBOopoB. KauecT-
BEHHBIC U KOJIMYECTBEHHBIC ) 2
XapaKTEPUCTUKU PACTBOPOB.
JlabopaTtopHnas padota No 1. 3ammra gado-
«IIpuroroBiieHHE pacCTBOPOB paTopHOH pa-
3aJITaHHOT'O COCTaBa» 0OOTEI, UH/IH-
BHUlyaJIbHOE 8

3aJlaHue, KOH-
TpOJIbHAS pa-

6ota
Jlexnusg Ne 2. CunpHEBIE U cla- OIIK-1,
Oble HIEKTPONNTHL. Boma kak OIIK-5, VK-8
cnabblii anexrponut. HonHoe ) 2
Npou3BeIeHne Bobl. Bomo-
poaHbIi nokazarenb. bydep-
HbI€ PaCTBOPBI.
JIaGoparopHas pabota Ne 2. 3amnuTa 1abo-
«IKCIEpUMEHTAIBHOE OTIpe- paTtopHOH pa-
JIeJIEHNE BOJIOPOAHOIO NIOKa3a- 00T, UHH-
TEIA» BHIyaJIbHOE 8

3alaHKe, KOH-
TpOJIbHAsS pa-
oora
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Ne Haspanue Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie Bux Koa-Bo
n/n | Pasaeaa, Tes J1260PaTOPHBIX 3aAHATHI KoMmmeTeHuun | o POAPHOTO ) 0B
MBI MeponpuATHS
Jlexnua Ne 3. I'maponus conei - 2
JlaboparopHuas pabota Ne 3. 3amuTa 1a00-
«U3yueHus BIUSIHUS IPUPOIBI paTopHoii pa-
COJIH, TEMITEPATYPhI U KOHIICH- 0OTBI, UHIH-
TpalMu pacTBOpa Ha MPOLECC BUTyaJIbHOE 6
THIPOITU3a» 3aJlaHue, KOH-
TpOJIbHAs pa-
6oTa
Tema 2. Jlexknusa Ne 4. Xumnueckast Ku-
CKopocTh U | HeTUKA. XUMHUYECKasi TEPMO- i 5
SHEpreTuKa IUHaMHUKa. XUMHYECKOE paB-
XUMHUYECKHX | HOBECHE
peakiuii. JlaboparopHas pabota Ne 4. 3amuTa 1a00-
Xnmuyeckoe | «CMenieHne XuMUIecKoro paTopHOH pa-
pPaBHOBECHE | PaBHOBECHS» 0OTbI, UHIH-
BUyaJIbHOE 6
3aJlaHue, OI-
poc o TeMaM
1-3
Tewma 3. Jlexuus 5. CtpoeHue atoma.
Crpoenue [Iepuoanueckuii 3aKoH
aroma. Ile- .. MenneneeBa. Xumuue-
puoauvecKasl | cKasl CBSI3b. - 2
cucrema.
Xumuueckas
CBSI3b.
Tewma 4. Jlexuwmst 6. OKUCIUTENHHO-
Oxucnu- BOCCTAaHOBUTEIbHBIC PEAKIIHH - 2
TeIHHO-
BoccTaHOBU- | JlaGoparopHas pabota Ne 5. 3amuTa 1abo-
TenbHbIE pe- | «OKUCIUTETHHO- paTopHOii pa-
aKIUu BOCCTAaHOBUTEIHHBIC PEAKITHI) 0OTBI, UHIH-
BUyaJIbHOE 6
3aJlaHue, KOH-
TPOJIbHAS pa-
6ota
2 Pa3nes 2. XuMus 3JIeMEeHTOB 4
Tema 5. Jlexuus 7. CpaBHUTENbHAS Xa-
pPaKTEPUCTHKA XUMUICCKHX 5
cBoiicTB anemenToB | —-IVA
TPy OIIK-1,
Tewma 6. Jlexuus 8. Cpasuurenshas xa- | OIIK-5, VK-8
pPaKTEPUCTHKA XUMUICCKHX 5
cBoiicTB anemenToB V — VIIA
TPy
Cemectp 2
Pa3nen 3. Xumnueckass TepMOIHHAMHKA 8
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Haszpanue . Bn
Ne Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie A Koa-Bo
pasieina, Te- . KOHTPOJILHOI'O
n/n J1260PaTOPHBIX 3aAHATHI KOMIEeTeHIIHH 4acoB
MBI MeponpuATHS
1. Tema 7. [lep- | Jlaboparopnas padota Ne 6.
BBII 3aKOH «Tepmoxumus. 3akoH ['ecca. 3amuTa 1abo-
TepMoauHa- | OnpeneneHue TEMIOBBIX (- paTopHoii pa- 2
MUKH (EeKTOB XMMHYECKHX PEaKIuii» 00THI
Tema 8. Bro- | JIekuusa Ne 9. «Xumunueckas
poli 3aKOH TEPMOJIUHAMUKA» OIIK-1, - 2
TepMOTHHA- OIIK-5, VK-8
MUAKH JlaboparopHuas pabota Ne 7.
«OrnpeneneHue SHTPOIUU pe- 3amuTa 1a00-
aKIUW, SHEPTUU aKTUBAIIUM paTopHoii pa- 4
00THI, OIpOoC,
TECT
2. Pa3nena 4. XuMndeckasi KHHETHKA 2
Tema 9. Ku-
HEeTHKa XU- Jlexmug Ne 10. « Xumuueckas OIIK-1, 2
MHYECKUX KUHETHUKA) OIIK-5, VK-8
peaxkuun
Pasgen 5. PacTBophbl 6
3. Tema 10. JlaGopaTtopnas padota Ne 8.
3amuTa J1abo-
PacTtBOpbL. «PactBopsbl. UccnenoBanue N
. paTopHoU pa-
3akonbl Pay- | cBoiicTB OyQepHbIX U HEOY- 2
00THI, OTIpocC,
1. Ocmoc. (bepHBIX cucTeM»
TECT
Jlexuus Ne 11. «PactBops»
OIIK-1, - 2
OIIK-5, YK-8
Tema 11. JlaboparopHas pabota Ne 9.
duszuxo- «Omnpenenenue pH norenunmo-
3amuTa J1abo-
XUMHUYECKHE | METPHUYECKUM METOJIOM B OHO- .
paTopHOH pa- 2
METOJIBI UC- | JIOTUYECKUX OOBEKTAX» 60TEL
CIIeIOBaHUS
pacTBOPOB
4. Pazzen 6. DaeKTpoXuMus 6
JlaboparopHas padota Ne 10.
«OmpeneneHne AMEKTPOTHBIX 3ammra 1abo-
Tema 12. MOTEHIIUATIOB U KOHI[EHTPAIIUU paTopHoii pa- 9
DneKTpo- HMOHOB B PAaCTBOpPAx METOJIOM 00THI, OTIpOC,
HBIC TIPOLIEC- | U3MEPEHUS DIEKTPOIBUKYIITIX TECT
CBI CHII»
Jlexuus Ne 12. «OnekTpoxu- 9
Tema 13. MU OIIK-1,
Onexrponpo- | JlaGoparopuas pabora Ne 11. OIIK-5, YK-8
BOAHOCTDH «DneKTpudecKasi mIpoBOIU- 3amuTa J1ado-
MOCTb U €€ HCIIOIb30BAHUE TSI paTopHoii pa- 2
aHaJlM3a pacTBOPOB BJIEKTPO- 00TBI, OTIpOC
JUTOBY
Pa3zgen 7. [loBepXHOCTHBIE SIBJIEHUS 6
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Ne Haspanue Ne u Ha3BaHMe JIeKIUit/ ®opmupyembie Bux Koa-Bo
n/n | Pasaeaa, Tes J1260PaTOPHBIX 3aAHATHI KoMmmeTeHuun | o POAPHOTO ) 0B
MBI MEpPONPHUATHS
5. Tewma 14. SIB- | JlaGoparopnas padota Ne 12.
JICHUS Ha «IToBepXHOCTHBIE SIBJICHUS U 3amuTa 1abo-
TpaHuLe pa3- | aacopouus» paTopHoii pa- 2
nena a3 00TBI, OTIPOC
Jlexuumst Ne 13. «IloBepxHoCT- OTIK-1, 5
HBIC SIBJICHUS OHK-S, VK-8
Tema 15. JlaboparopHnast pabora Ne 13.
[IpakTuue- «VOHUTHI 1 HOHHBII 00OMEH) 3amura Jrado-
CKO€ IpumMe- paTopHO# pa- 2
HEHUE aJl- 00TBI, OTIPOC
copOuu
6. Paszen 8. CBoiicTBa JHCHEPCHBIX CHCTEM 12
Tema 16. JIaGoparopnas padota Ne 14. 3amuTa J1abo-
Komnnounneie | «KomnouaHsie CUCTEMBI, HX 00- paTopHoOU pa- 4
CHUCTEMBI U pa3zoBanue u cBoiicrBa Kpuo- 00ThI, onpoc,
UX CBOMCTBA | CKOMUS U S0YJUTMOCKOMUS» TECT
Jlexnug Ne 14. «CBoiicTBa guc-
- 2
IIEPCHBIX CUCTEM» OIIK-1,
Tema 17. Yc- | JlaGoparopHnas padota Ne 15. OIIK-5, YK-8
toitunBocTh | «Koarymanus mnogoOHBIX 1 JatimTa Hua60_
KOJUTOMJIHBIX | THO(UIBHBIX KOJIJIOUTHBIX patopHon pa- 4
00TBHI, OTIPOC
CUCTEM pacTBOpPOBY
Jlexums Ne 15. «YcTolunBOCTH i 9
KOJIJIOUJTHBIX CUCTEM»
Pa3nen 9. BoicokomoJieKkyIsipHbIe COCAUHEHNUSI H X PACTBOPbI 6
7. Tewma 18. JlabopaTtopHnas pabota Ne 16.
Bricokomo- «XuMuueckre u GU3NKo- 3amuTa 1a6o-
JEKYJSIPHBIE | XUMHUYECKHE CBOMCTBA PacTBO- paTopHoOH pa- 2
COEIMHEHHUS! | pOB BBICOKOMOJIEKYJISIPHBIX OOTHI
Y CBOICTBA COEMHECHUIN»
ux pactBopoB | Jlexmus Ne 16. «Bricokomoire- OITK-1, )
KYJISIPHBIE COeIMHEHUS U UX -
pacTBOPBI» OTIK-5, YK-8
JlaGoparopnas pabota Ne 17.
«Ornpeenenue U303JaeKTpuye- 3amuTa J1a0o-
CKO# TOYKHU TUAPODUIHLHOTO paTopHoii pa- 2
307151 BACKO3UMETPUIECKUM 0O0TBHI, OTIPOC
METOZ0M
TabOmura 5
IlepeyeHb BONPOCOB 1JIs1 CAMOCTOSTEJILHOTO H3YYCHUS TUCIUTIIMHBI
Ne | HaszBanmue pasgena, | Ilepedyenb paccMaTpuBaeMbIX BONPOCOB ISl CAMOCTOSITEJIbHO-

n/n

TEMBbI

0 N3y4eHus

Pasnen 1. Teopernueckue 0CHOBbI 001l 1 HEOPraHUYECKOH XUMHUH
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Ha3Banmue pa3ngena,

Hepeqenb paccMaTpuBaeMbIX BOIIPOCOB 1l CAMOCTOATEIbHO-

n/n TeMBbI ro M3y4eHust

1. | Tema 1. PacTBOpHI [Tpuunnbl 06pa3oBanus pacTBOpPoB. CIOCOOB!I BBIPaKEHHS COCTaBa
pacTBopa: MaccoBas J0Jisl, MOJISIpHAs KOHILIEHTpPALMs, MOJISIpHAs
KOHIICHTPALUsl SKBUBAIECHTOB, TUTP. CHIIbHBIC U cla0ble 3JIEKTPO-
muthl. KoaddunmenTsl akTuBHOCTH, HOHHAs cuia. Ciydau pacuera
pH B pactBOpax paszHoi npuponsl. I'maposnns cosen. Koncranra
ruaponuza, pH B pactBopax coneil, crenens ruaponusa. CrnocoObl
Hanmucanus peakuui ruaponusa. (kommnerenuun YK-8, OIIK-1,
OIIK-5)

2. | Tema 2. Ckopoctb 1 CxopocTh XUMHUUYECKON peakiuu. PDakTopbl, BIUSIOIIME HA CKO-
JHEPreTHKa XUMHUYe- POCTh XMMHUYECKON peaklMU. 3aKOH JEHCTBYIOIUX Macc. YpaBHe-
cKkuX peakuuii. Xumu- | Hus Bant ['odda, Appennyca. DHeprus aktuBanuu. Karamms. Xu-
YECKOE paBHOBECHE muueckoe paBHoBecue. [Ipunuun Jle [larense. Pemenue 3agau Ha

paBHOBecue MeToaoM Tabmui. (komrerennun Y K-8, OITK-1, OIIK-
5)

3. | Tema 3. Ctpoenue ATOM Kak D3JIeKTpOHEHTpasibHass vacTuua. J(BOWCTBEHHOCTH
atoMma. Ilepuonnue- CBOMCTB 3JIEMEHTAPHBIX YaCTHUIL. DJIIEKTPOHHOE CTPOEHHME aToMa.
ckas cucrema. XuMu- | OU3NUECKUI CMbICH KBAaHTOBBIX uncell. CBs3b CBOMCTB aTOMOB XH-
YyecKasi CBS3b. MUYECKHUX 3JIEMEHTOB C MX IOJIO)KEHUEM B IEPUOJNYECKON cucTe-

Me MenzeneeBa U ux nepuoaudeckoe uameHenue. [Ipuunnsl obpa-
30BaHUsl XUMHUECKOU CBSI3U. THUIBI XUMUYECKOU CBsi3u. OCHOBHBIC
XapaKTePUCTHUKU HMOHHOW M KOBAJICHTHOW CBSI3U. (KOMIIETEHLIUHU
VK-8, OIIK-1, OITK-5)

5. | Tema 4. Oxucnurens- | Knaccupukauus OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX — PEAKIIUM.
HO- OCHOBHBIE OKHCIIUTETH U BOCCTAHOBUTEIH. METOJ MOTypeaKiuii.
BOCCTAaHOBUTEJIbHbBIE VYpasuenne Hepucra. [lonp30BaHne TabnuiaMu 3IEKTPOAHBIX MO-
peakuuu TeHIMaoB. Beruncnenue anexkrpoasmkyiei cuisl OBP. (komme-

ternun YK-8, OIIK-1, OITK-5)
Paznen 2. XumMus 3J1eMEeHTOB

6. | Tema 5. CpaBHutens- | OcoOEHHOCTH CTPOCHHSI aToMa BOJAOPOJA, (GU3NUECKUEe U XUMHUE-
Has XapaKkTepUCTHKA CKHE CBOMCTBa BOJOpoaa. OCHOBHBIE CBOMCTBA LIEJIIOYHBIX U LIe-
XUMHUYECKHUX CBOMCTB | JIOUHO-3€MEJbHBIX METAJJIOB, UX 3HaueHHe B Ipupojie. OCHOBHbIE
aneMeHToB I-IVA CBOMCTBa O0pa M aTIOMHHHUA U UX coenHeHH. OCHOBHbIE CBOMCT-
rpynn Ba yIiepojla U KpEMHHUS, a TaKK€ MX OKCHJIOB M THMJIPOKCHJIOB.

(xomnerennuu YK-8, OITK-1, OITK-5)

7.| Tema 6. CpaBautenb- | Xumus azota, pocdopa, KHCIopoaa u cepbl. A30THBIE U Pocdop-
Has XapaKTEepUCTHKA Hble yno0penus. CBoiicTBa rasoreHoB. [IoHsATHE 0 ecTUIMIAX.
XUMHUYECKHUX CBOMCTB | DKOJIOTMYECKUE aCTIEKThl IPUMEHEHUSI XUMUUYECKUX CPEACTB MPU
aneMeHToB VA-VIIA | BbIpamivBaHuM CeIbCKOX03SHCTBEHHBIX KYJIBTYp. (KOMIETEHIINH
TpyMIlL. VK-8, OIIK-1, OITK-5)

Cemectp 2
Paznen 3. Xumuueckasi TEepMOAHMHAMHUKA

1. | Tema 7. IlepBbiii 3a- | TeroTsl MpoLECCOB MPU MOCTOSHHOM OOBEME U JIaBJICHUU. YpaB-
KOH TepMoauHaMuku | HeHust Kupxroda.

2. | Tema 8. Bropoii 3akoH | CTaTHCTHYECKOE UCTOJIKOBAaHUE MOHATHUS SHTponuu. CBs3b SHTPO-
TEPMOANHAMUKH MUY C TEPMOJIMHAMUYECKON BeposATHOCTHIO. [IpriMeHenne BToporo

Havaja TEPMOJMHAMUKH K H300apHO-(M30XOPHO-) H30TEpMHYE-
CKHMM NPOLECCaM.
Pa3nea 4. Xumnueckass KHHETHKA
3. \ Tema 9. Kuneruka \ MonekyasspHOCTh peakiuu. Peakuuu HysneBoro nopsaka. Peakumm \
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Ha3Banmue pa3ngena,

Hepeqenb paccMaTpuBa€¢MbIX BOIIPOCOB 1/ CAMOCTOATEC/IbHO-

n/n TeMbI ro H3yYeHHus

XUMUYECKUX peakiuid | mepBoro mnopsiaka. Peakiuu BTroporo nopsiaka. I[lepuon momypac-
naja.
Pasznea 5. PacTtBopbl

4. | Tema 10. PactBopsl. | 3akoHbl Payns. Otknonenue ot 3akoHa Paynsa. TepmoauHamuka
3akonsl Payna. Oc- | pactBopoB. [luarpamma nasienue-coctaB. Ocmoc. OcMoTHUeCcKOE
MOC. nasieHue. Poib ocMoca B OMOJIOTMUECKUX CUCTEMAX.

5. | Tema 11. ®wusuko- | Kmaccudukamus Gpuanko-XxuMUYECKUX METOJIOB, NMPUHIIUIIBI, MTPO-
XUMHYECKHE METOJbI | OOMOArOTOBKA K aHalIHM3y, COBpEMEHHas ammapaTrypa u 000opymio-
UCCIIEIOBaHUsl ~ pac- | BaHUE
TBOPOB

Pazgea 6. diekTpoxummusi

6. | Tema 12. Daexrpon- Bo3nukHOBEeHME MOTEHIMANIA HA TpaHuIe pasziena ¢a3. CTtpoeHue

HBIE MPOLIECCHI JIBOITHOTO AJIGKTPUYECKOro ciios. YpaBHeHue HepHcra nms snek-
TPOAHOTO MOTEHIMANA. ['albBAHUYECKUI AJIEMEHT.
7. | Tema 13. Dnektpo- VYaenbHas M SKBUBAJICHTHAs 3JIEKTPONPOBOIHOCTH, 3aBUCHMOCTD
MIPOBOIHOCTH OT KOHIICHTpalMK. 3aKOH HE3aBUCUMOCTH JIBM)KEHUS UOHOB. [loj-
BIDKHOCTh MOHOB. [IpakTuyeckoe NMpUMEHEHHWE METOJAa AIIEKTPO-
MIPOBOJIHOCTH.
Paznen 7. [loBepxXHOCTHBIE SIBJICHHSI

8. | Tema 14. SIpnenus Ha | AncopOuusi Ha rpaHUlle TBEpAOe Teao-pacTBop. Tumbl agcopOeH-
rpanute paszaena Ga3 | ToB. Morutsl. TernoBbie 3 eKThI pu aacopOmmm.

9. | Tema 9. [Ipaktuye- VYpasuenue lumkosckoro. CtpoeHne MoHOCIOeB. AAcopOLnOH-
CKOE€ IPUMEHEHUE aJl- | HOE MOHUKEHUE TBEPJAOCTH.
copoumu

Pa3nes 8. CBoiicTBa JUCIIEPCHBIX CHCTEM

10. | Tema 15. Konmoun- CrpoeHue JBOMHOTO 3IIEKTPUUECKOTO CIIOS. DIEKTPOKHMHETHYE-
HBIE CUCTEMBI U UX CKHI IOTEHIIUAJ U ero onpeneneHue. CTpOCHHE MUIICIIIBI.
CBOMCTBA

11. | Tema 16. YcToituu- PacknunuBaromee nasineHue. KOHIIEHTpaMOHHAs W HEWTpain3a-
BOCTb KOJUJIOUTHBIX nuoHHas Koarymauus. Koarynanus snektponutamu. Kunernka
CUCTEM KOAaryJIsiuH.

Pa3nen 9. BbicokOMOJIEKYIsIPHbIE COCIMHEHUSI M UX PACTBOPBI
12. | Tema 17. Beicokomo- | Ocobennoctu ctpoeHus mosiekyn BMC. 'nOkocTs Moieky:. Dia-

JIEKYJIIPHBIE COEIIU-
HEHUS U CBOICTBA UX
pacTBOpPOB

CTUYHOCTh U IUIACTUYHOCTH MOJMMEpOB. Bynkanuzauus. Arperat-
HO€ COCTOsSIHME. AccollMaliis MOJIEKYJ B pacTBOpax IMOJIMMEPOB.
Oco0eHHOCTH OCMOTHYECKOTO JIaBIIEHUS U BA3KOCTH Y PAcTBOPOB
nmoiMMepoB. MeTo bl onpeiesieHns] MOJICKYIIpHOil Macchl. HalOy-
xanue. Crenens. Kunetnka HaOyxanus. Jlapnenue HaOyxaHusl.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuma 6

HpnMeHeHne AKTUBHBIX U HHTCPAKTHBHbBIC Oﬁpa?)OBaTeJILHLIX TEXHOJIOT UM
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HaumenoBanmne HCNMOJb3yEMbIX aKTHBHBIX H

Jlj;ln Tema u popma 3ansaTust HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJI0-
ruii (¢popm o0ydeHus)
1. | DkcnepuMeHTaIbHOE ONpeesieHUuE I3 | Tectnposanue
BOJOPOJHOTO IOKa3aTess
2. | P'maponus coneit JIP | PaGota B MasbIX rpymnmax
3. | Xumudeckoe paBHOBECHE JIP | PabGoTta B MasIbIX rpyImimax
4. | OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
JIP | PabGoTta B MaJIbIX rpyImimax
peakuumn
5. | Tepmoxumus. 3akoH I'ecca. Onpe- JIP | PaboTa B MaJIbIX Tpymnmax
JIEICHUE TETUIOBBIX (P PEKTOB Xu-
MHYECKHUX PEAKIUN.
6. | PactBopsl. MccrnenoBanue cBONCTB JIP | PaGoTta B MaJIbIX rpyImimax
OydepHBIX 1 HeOY(PEepHBIX CUCTEM.
7. | Onpenenenue pH norenunomerpu- | JIP | PabGora B ManbIx rpymnmax
YECKUM METOJO0M B OMOJIOTHYECKUX
00BEKTaX
8. | Onpenenenwue snekTpoanbix noreH- | JIP | Pabora B Manbix rpymmax
LAAJIOB ¥ KOHUEHTPAIM HOHOB B
pacTBopax METOJI0M U3MEPEHHUS
3JEKTPOJIBIXKYIINX CHJT

6. Texkymuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTECTAIUA 10

HTOraM OCBOCHHHA JUCHUIIINHBI

6.1. TunoBbie KOHTPOJIbLHBIE PA0OTHI, TECThI, MHANBUAYAJbHbIE 32IaAHMS,

BOIIPOCHI K OIIPOCY IO TEMaM, BOIIPOCHI K JK3aMEHY

Cemectp 1
IIpuMepbI KOHTPOJbLHBIX Pa00T:

KoHnTtponbsHas padora no reme «CnocoObl BbIpaXKEHHUSI COCTaBa paCTBOPOBY

00BeMy 3TOr0 pacTBopa’?
2. Kakas gactuna siBsieTcsl SKBUBAJICHTOM CEPHOW KHUCIIOTHI B PEAKIINU:

HZSO4+ 2NaOH = Na.2804 + 2H207

3. CKOJIbKO TpaMMOB XJIOpHJia HaTpusl TpeOyeTcs st mpurotosienus 1 1 20%-ro

pacTBopa MmIoTHOCTRIO 1,15 r/mn?

4. Beraucnute THTp 50%-T0O pacTBOpa a30THOM KUCIOTHI TNIOTHOCTHIO 1,31 r/mit.

Bapuanr 1
1. Kak Ha3pIBaeTcst OTHOIIEHHE KoJimyecTBa B (MoJib), comepxkaiierocsi B pacTBope, K

5. K 100 M1 pacTBOpa a30THOM KUCIOTHI ¢ MOJISIPHOW KOHIIEHTpaIruei 1 Momib/in npu-

6asum 300 M1 BO/IBI. BhIUmciuTe MOJISIpPHYIO KOHIIEHTPAITUIO TTOJTYYEHHOTO pa3daB-

JICHHOI'O pacTBOpa.

KonTtponrsnas paboTa o teme «BogopoaHbIi moKazaTeby
Bapmuanr 1
1.[OH]=1,65 - 10 moub/11. Borauciuts pOH.
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2. Beraucnuts [H'] pacTtBopa, ecu pOH 6,54.

3. Nmerotcs nBa pactBopa ¢ pH 4 u 6. B kakoM U3 HUX U BO CKOJIBKO pa3 OoJibliie
KOHLIEHTpaLusi MOHOB BOJIOpOa?

4. Beruucauts pH 0,2 M pactBopa ykcycHou Kuciotsl. K, = 1,75 - 107,

5. Beruncnuts pH 0,1 M dopmuatHoro 6ydepHoro pactBopa ¢ OTHOLIEHUEM KUCIIO-
1 K corma 3:4. K, = 1,77 - 10™,

Kontponbshas pabota o teme «I uaponus conein»
Bapuanr 1

1. Hamummre B cokpaiieHHOW MOHHOW (hopMe ypaBHEHHE PEaKIMU THAPOIHU3a HUT-
pata xene3a(lll) mo I-oit cTyneHu u BEIYMCANTE KOHCTAHTY TUAPOJIN3a COJIU.

2. Hanumure XuMu4yeckyro (Gopmyily TOH M3 Ha3BAHHBIX HUXKE COJIEH HATpus, KOTO-
pas ruziposin3yercsa B HanOobIien crenenu: gocdar, popmuat, HUTPUT.

3. Beluucnure crenens rufpoiaunsa ruapokapoonara Hatpus B 0,05 M pactsope.

4. Beruuciure pH 0,2 M pacTtBopa HUTpaTa aMMOHHS.

5. B KakoMm M3 NEpEeYUCIIEHHBIX PACTBOPOB COJIEH JJAKMYC OKPAIIMBAECTCS B KPACHBIN
LBET: XJIOPUJ HATPUS, XJIOPU aMMOHUS, TUIIOXJIOPUT HATpU?

KonTponbHas padota no teme «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMID)

Bapuanr 1
1. Ilonb3ysCh METOIOM INOJYpEaKIUi, 3aKOHYUTE YPABHEHUE PEAKLIMU B HMOHHOMU
dbopme 1 noacuuTaTe CymMmmy Ko3QQUIHUEHTOB:

Sb> + MnO, + H" — Sb™ + ...
2. ITonb3ysach METOAOM MOJYpPEAKINil, 3aKOHUNUTE YPaBHEHUE PEAKIIMU B MOJIEKYJISP-
HOU (popMe U mojcuuTanTe CyMMy KO3 PHUIIMEHTOB:
H202 + KN02 + HZSO4 — NO + ...
3. ITonb3ysick METOAOM MOJMYpPEAKLNN, 3aKOHUUTE YPABHEHUE PEAKLIMU B MOJIEKYJISIP-
HOI (popMe 1 onpeaenuTe MOJISPHYIO MacCcy SKBUBaJIE€HTa BOCCTAHOBUTEIIA:
KMnO, + KNO; + H,0 —

4. BBIMHCIHTH SICKTPOIHBIA MOTeHIMan cucteMbl Pb®*/Pb, ecim [Pb®] = 0,06
moiib/1, a [Pb] = 0,003 moms/m1.
5. Kakum u3 BemtectB (Cly, Bry, l,) Hemb3s OCyIIECTBUTH CIEAYIONIYIO PEAKIIUIO:
MnO, + & — MnO,*?

IIpuMepbl HHAMBUAVAJBLHBIX 3aganuii (CP):

3aganue 1o Teme «CrnocoObl BRIPaKEHUSI COCTaBa PACTBOPOB)»

Bapuanr 1

1. B npunoxxeHuu 2 NpuBEACHbI COCTABbl PACTBOPOB, UCIOJIb3YEMbIX JJISI THAPONOH-
HOTO BBIPAIIMBAHUSI PACTEHUI B YCIOBUSX 3alMILEHHOTO rpyHTa. [lonb3ysch 3TumMu
JTAHHBIMU, BBIYMCIIUTE MOJIIPHYIO KOHLEHTPALMIO KAXI0M U3 COJIEH a30THOM KHUCIIO-
ThI, BXOASAIIMX B COCTaB nmuTaTenbHOro pactsopa Knoma. [InotHocTh pacTBOpa npu-
HATH paBHOM 1 /ML
2. B 240 mn Boasl pactBopwin 10 r xiopuaa kanusa. Beruncnure MaccoByro J0JIO
ATOM COJIM B IPUTOTOBJIEHHOM PAaCTBOPE.
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3. KakoBa monsipHasi KOHIEHTpalus 2 H. pacTBopa (HpochopHOIl KHCIOTHI, €CIH MPo-
TYKTOM PEaKIMi HeUTpaau3auuu seisercs ruapodocdar Hatpus?

4. CkoabKO rpaMMoB 25%-ro pacTBopa rMApOKCHIA Kallusd HYKHO NpuiuTh K 400 mu
BOJIbI, YTOOBI MPUTOTOBUTH 15%-i1 pacTBOp?

5. CKoOJIbKO MUJUTHJIUTPOB 2 H. pacTBOpa CEPHOM KUCIOTHI HYKHO B3STh JJIsSI IPUTO-
toyieHus 3 1 0,06 H. pacTBOpa?

3aganue 1o TeMe «BoIopoIHbIN TOKAa3aTeNby
Bapuanr 1

1. Beruncniure pH TomatHoro coka, B 100 1 KOTOpOro coaepkutca 4 Mr KaTHOHOB
BOJIOPO/IA.

2. OntuMmaneHble 3HaueHHs pH MOYBBI [ BBIpAIIMBaHHUS ropoxa KOJeOJdroTcs B
npenenax ot 6,0 1o 8,0. Bo ckoibko pa3 KOHIEHTpalMsl KAaTHOHOB BOAOPOJIA, COOT-
BETCTBYIOIIas MUHUMAJIbHOMY 3HaueHHIO pH, mpeBblaeT KOHIIEHTPALUIO KaTHOHOB
BOJIOPOJA, COOTBETCTBYIOIIYO MAKCUMAJIbHOMY 3HaueHuto pH?

3. Beruncnute pH pactBopa Xj10pOBOJOPOJHON KUCIOTHL, B 1 J1 KOTOPOTO COAEPKUT-
cs1 36,5 r HCI: a) Oe3 yuéra oT/IMUMsA aKTUBHOCTU OT KOHUEHTpPALMH; 0) ¢ Y4ETOM OT-
JIMYMSI AKTUBHOCTH OT KOHUEHTpALUK (3Ha4eHHe KOA(PPUIIMEeHTa aKTUBHOCTU CM. Ha
cTp. 76 yueOHuKa). MOKHO JIM B JaHHOM Ciy4yae IpeHeOpeyb OTIMYMEM aKTUBHOCTU
OT KOHIIEHTpauuu?

4. Bplunciure CTENEHb JUCCOUUAMN MypaBbUHOM KuciaoTsl B 0,2 M pactBope u pH
3TOTO pacTBOpA.

5. Beruncnure pOH pactBopa, B 2 1 KOTOpOro coaepkutcs 1 mosb ammuaka u 53,5 1
XJIOpUJla aMMOHHS.

3aganue 1o TeMe «I'uaponaus coseinn
Bapuanr 1

1. Hanummre xumuueckyo (GopMmyidly M Ha3BaHHME COJIM, KOTopas oOpa3yercs Npu
cmemennn 164 mn 20%-ro pactBopa rugpokcuaa HaTpus (MIOTHOCTH 1,22 r/mit) u
349 M 10%-ro pacTBOpa XJIOPOBOAOPOAHON KUCTOTHI (IIIOTHOCTH 1,047 r/™mn). Tox-
BEpraercs JIM 3Ta COJIb THIPOJIU3Y?

2. Hanumure xuMuyeckyro (Gopmyily TOH M3 Ha3BAHHBIX HUXKE COJIEH HaTpus, KOTO-
pasi moABepraeTcs ruApoian3y B HauOOJIbIIEH CTENEHU: TUIIOXJIOPUT, XJIOPUT, XJIOpaT,
IepxJopar.

3. Hanmumure B cokpareHHOW MOHHON (hopMe YpaBHEHHE PEaKIMH TUIPOIU3a XJI0-
pyaa aTOMUHUSA U BBIYMCIUTE KOHCTAHTY THIPOJIA3a STOU COJIU I10 IIEPBOM CTYIICHH.
4. PaccuuTaiiTe cTeneHb THIPOJIM3a XJOpUIa MapraHia B pacTBOpe, TUTP KOTOPOIO
pasen 0,0125 r/m.

5. Boruucnute pH 0,25 M pactBopa HuTpuTa HaTpus npu temiepatype 0°C.

3aaHue 1Mo TeMe
«CKOpOCTb 1 SHEPreTUKa XUMUYECKUX Peakinii. XUMUUECKOE PaBHOBECHE)
Bapmuanr 1

I. 9KCHepI/IMeHTaIIBHO YCTAHOBJICHO, YTO 3aBUCUMOCTb CKOPOCTHU PA3JIOKCHUS I'a30-
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00pa3HOro MEHTAOKCH/Ia J1a30Ta
2N;05 1y =4NO; (y + O3

OT KOHIIEHTPAIIMU ATOTO BemiecTBa onuckiBaercst ypaBaeHueM V = KC(N,Os). Borunc-
JUTE CKOPOCTh 3TOM peakiuu, ecnu KoHIeHTparus N,Os cocraBisier 20MMoIb/m, a
KOHCTAHTA CKOPOCTH paBHa 1,6 a™.
2. TIpu noBsiieHnu Temrepatypbl co 125°C no 150°C ckopocTh peakiiuy yBEIN4H-
Jach B 32 pa3a. Beiuncnure teMnepatypHblil K0O3()(GUIMEHT CKOPOCTH pPEaKIIUU.
3. B pe3ynbrare nporekaHus 10 HEKOTOPOU CTENEHU 00paTUMOMN peakluu KaTaauTH-
YECKOTO OKUCJIEHUSI aMMHUAaKa YCTAHOBUJIOCh XUMUYECKOE PABHOBECUE
4NH3 () + 502 T < 4NO (r) + 6H20 ()"

Bo ckosibKO pa3 KOHCTaHTa CKOPOCTH OOpaTHOM peaKLMHM MEHbIIE KOHCTAHTHI
CKOPOCTH IPSIMOH PEaKIIH, €CIIH KOHCTaHTa paBHOBecHs K, pasHa 1017
4. B KakOM HanpaBJIE€HUU CMECTUTCS PABHOBECUE PEAKLIUN

AP + H,0 & AIOH*" + H;

a) MpY NOBBIILICHUH TEMIIEPATYPhI: 0) MPHU T00ABICHUU 1IETOUH?

5. Berancnute u3MeHEHHEe SHTPOIHNH B PE3YJIbTAaTe PEeaKIHH
BzHG (r) + 6H20 (%) — 2H3803 (TpuK) + 6H2 (r)-

3aganue o TeMe « OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUN»
Bapuanr 1
1. ITonp3ysich METOJIOM MOHHBIX MOJYPEAKIIMM, 3aKOHUUTE YPABHEHHUE PEAKIIMU B CO-
KpaIlleHHOW HOHHOU (hopMe
Bi*" + Br, + OH — BiO; + ...

U TIOACUMTANTE CYMMY CTEXHOMETPHUUISCKUX KOI(PDHUITMESHTOB.
2. [Tonp3ysich METOJIOM MOHHBIX TOJIypeakiuii, 3aKOHYUTE YPAaBHEHHUE PEAKIIUU B MO-
JeKysipHoOr hopme

HCI + Mn02 — C|2 + ...
U TIOAICUUTANTE CYMMY CTEXUOMETPUUYECKUX KOIPDUIIMEHTOB.
3. Onpenenute MOJISIPHYIO MacCy SKBHBAJE€HTAa BOCCTAHOBUTEIS B pEaKIvH, MpUBeE-
JICHHOM B 3ajaue 2.
4. Tlonp3ysich 3HAYEHUSMH CTaHAAPTHBIX AJICKTPOJHBIX MOTEHIMAIOB, BBHIYMCIUTE
ANEKTPOABUKYIIYIO CUITYy pEeaKIMU, IPUBEICHHON B 3a/1aue 2.
5. PaccunraiTe OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIA MOTEHIIMAI HHEPTHOTO 3JICK-
TpOJa B PaCTBOpPE, B KOTOPOM KOHIIGHTpaIus kationa Fe” pasna 3-10 mouns/1, a
KOHIICHTpAILUs KaTHOHA Fe** cocrapnsger 1-10” Mo/

IIpuMepHbIe BONPOCHI /ISl NOATOTOBKHU K ONPOCY 1o Temam 1-3
1. PacueT conepxaHusi KOMIIOHEHTOB pacTBOpa 3aJJaHHOTO COCTaBA.
2. Cnioco0bl BbIpaXXeHHsI COCTaBa pacTBOpa M MepPexo]l OT OJHOIO0 crnocoda K JIpyro-
My.
3. Onpenenenvie pH 3amanHOro pactsopa, koHuenTpauuu [H'] uan [OH] B pacTBo-
pax CHJIbHBIX U CIA0BIX 3JIEKTPOJIMTOB, B Oy(PEPHBIX pacTBOpax.
4. Hanucanue ypaBHEHUs TMIPOJU3a B COKpAIIeHHOW HMOHHOM (popme, pacuer KOH-
CTaHTBI TUAPOJIN3A, CTEIIEHU TUAPOIn3a U pH ruapoausyromuxcs coyen.
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5. Haxoxnenue CKOpOCTH peakiuu IPU U3MEHEHHWH KOHIIEHTPAUMU HMCXOJHBIX Be-
LIECTB, TEMIIEPATYPHI, TABICHUS.

6. BbrunciieHre KOHCTaHThl PaBHOBECHS, UCXOAHBIX HJIM PAaBHOBECHBIX KOHIIEHTpa-
LM KOMIIOHEHTOB PEAKIMOHHON CMECH.

7. YCTaHOBJICHUE HAIIPaBJICHHUsS CMELICHUS PAaBHOBECUs IIPU U3MEHEHHUM YCIOBUU
IIPOTEKAHMS PEAKLIUM.

IIpuMepHBIN epeYeHb BOIPOCOB K IK3aMEHY 10 JUCUMILIMHE «XHUMUA»
(1-it cemecTp)

CkopocTh XxuMu4yeckor peakuuu. CpenHsss U UCTUHHAS CKOPOCTh PEAKLHUU.
OcHoBHbIE (DaKTOPHI, BIUSAIONINE Ha CKOPOCTh PEAKIMH. XUMHUECKas PEaKIHs Kak
IIOCJIEA0BATENBHOCTD JJIEMEHTAPHBIX CTAaAUM 3aKOH IEHCTBYIOIIMX MACC IS DJie-
MEHTApHOU CTAINA XMMHUYECKOM peaknu. KoHCTaHTa CKOPOCTH pEaKIUN.

3aBUCHUMOCTh CKOPOCTM XWMHMUYECKOM peakuuu OT Temreparypsl. [IpaBuiio
Bant-I'opda. YpaBHenue Appenunyca. DHEprus aKTUBALUMU. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peakuuu oT TemrepaTypbl. Katanus u ¢pepmeHTsl. 3aKOH AEHCTBYIOIINX
Macc Il XMMUYECKOTO PaBHOBECHS: B3AMMOCBA3b PABHOBECHBIX KOHLEHTpanuil. Ot
KaKuX (PAaKTOpOB 3aBHCHUT YHCIIOBOE 3HAUEHHE KOHCTAaHTHI paBHOBecua? CMelleHue
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

PactBOpBI 35€KTpoMTOB. KOHCTAHTBHI M CTENEHW JUCCOLMALNU CIIA0BIX AJIEK-
TPOJIUTOB. 3akoH pazbaByieHuss OcTBanbaa (CBSI3b KOHCTAHTBI M CTETICHU JUCCOIMA-
1IUH). 3aBUCUMOCTb CTENIEHU JUCCOLUAIUN OT KOHUEHTPAlUU cIaboro 3JeKTPOJIUTa.
Otnuyme ciabbIX 3JIEKTPOJUTOB OT CUJIBHBIX. THIIBI clladbIx 3iekTposuToB. Kon-
CTaHTbI U CTENEHU JUCCOLUAIMH CIA0BIX 3IEKTPOoIUTOB. Boga kak cinalwlii a5ekTpo-
nuT. NOHHOE TTpOou3BeIeHUE BOBI, €r0 3aBUCUMOCTD OT TeMIeparypbl. BonopoiHblii
Y TUIPOKCHUJIBHBIN TTOKa3aTenu pacTBOpoB. Kucias, HeUTpanbHas U EI04YHas cpea.
CriocoObl U3MEpEeHNUs: BOJIOPOJAHOTO MOKA3aTeIsl.

I'maponus coneit. Tunsl ruaponu3a (MpUBEAUTE MPUMEPHI YPABHEHUN peaKIHii
TUApOJIN3a B COKpAIIEHHOW HWOHHOM H MoJekyisipHou (opme). HeoOpaTumsrii
ruaposin3. KoHcTaHTa M CTEeneHb rUApPOIIN3a, UX B3aUMOCBS3b. 3aBUCUMOCTb CTEIICHU
TUAPOIU3a OT MPUPOJBI COJIM, KOHUEHTPALMN U TEMIIEPATYPbI pACTBOPA.

[IpuHUUMIIBI 3aTI0JIHEHUS AIEKTPOHHBIX OpOUTaNell aTOMa B OCHOBHOM COCTOSI-
HUW, IPUHLUAN MUHUMYyMa 3Hepruu, npuHuun llaymm, npaBuno XyHzaa. DJIEKTpOH-
Hbl€ EMKOCTU OpOMTalIel, MOAypOBHEW M ypoBHeW aToma. IloHsiTHE mepuona u ero
dbopmupoBanue no npaswiaMm B.M. KieukoBckoro. [Ipuuunbl pa3iuyHON JJTUHBI T1e-
puosoB. PacronoxeHre B CTPYKType IMEPHOIUYECKOM CHUCTeMbl S-, p-, d- u f-
DJIEMEHTOB. JIMMHHO- U KOPOTKOIIEPUOJIHBIM BapuaHThl [IeproInYeCcKON CHUCTEMBI.
PacriomoxxeHne B HHUX METAUIOB M HEMETauloB. llepumoguueckui  3aKoH
J.N.MenneneeBa B coBpemeHHON ¢opmyaupoBke. CBOWCTBA aTOMOB 3JIEMEHTOB:
DHEPIUsI MOHU3ALUH, JIEKTPOOTPULIATEIBHOCTh U MEPUOJUYECKUN XApaKTep UX H3-
MEHEHHUS. DJIEKTPOHHBIE U 3JIEKTPOHHO-CTPYKTYPHBIE (DOPMYJIIBI 3JIEMEHTOB MEPBOTO
U BTOpPOTO TepuojoB lleprogudeckoil cuCTeMbl. DJIEKTPOHHBIM OCTOB M OpOHWTAIIN
BAJICHTHBIX YPOBHEU aTOMA.

THuIbl XUMUYECKOM CBSI3U: KOBAJICHTHAs, NOHHAs, MTOJISPHAs, KOOPAUHALIMOHHAS
BojopoaHas. lIpuBenure nmpumepsl BEIIECTB, B KOTOPBIX MMEIOTCS CBSI3M JTaHHBIX
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TUIOB. XaPAKTEPUCTUKNA XWMUYECKON CBSI3U: HANPABIECHHOCTh U HACBIILEHHOCTD,
3HEprusg M JyivHa cBA3U. CBOMCTBAa KOBAJEHTHBIX CBA3ECH: HACBIILIEHHOCTh, HaIlpaB-
JIEHHOCTb, 3HEPTHS CBs3U. [I[pruMephl COeNMHEHNI C KOBAJIEHTHOM CBSI3BIO.

CreneHb OKUCIEHMS U IpaBuia €€ HaxoxAeHUs. OKUCIUTEN U BOCCTAHOBHU-
Tenu (mpuBeaute npumepsl). CTENeHb OKUCIEHMS U NMpaBUiia ee HaxoxaeHus. Okuc-
JIUTEJIM U BOCCTAHOBUTEIM. DJIEKTPOIHBIN nmoTeHan Ypasaenue HepHera.

Oco0eHHOCTH CTPOEHUS aToMa BOJOpoa, (PU3NUECKUEe U XUMUYECKUE CBOMCT-
Ba Boj0poJia. OCHOBHbBIE CBOMCTBA MIEIOYHBIX U HIEJIOYHO-3EMEIbHBIX METAIIIOB, UX
3HaueHue B pupoje. OCHOBHBIE CBOMCTBA OOpa M aTOMHUHUS U UX coenuHeHuit. Oc-
HOBHBIE CBOMCTBA YIJIEPO/a U KPEMHHUSI, a TAK)KE UX OKCUIOB U TUAPOKCHUJIOB.

Xumus azora, pocdopa, kuciopoaa u cepbl. A30THBIE U (pocopHbIe yaoOpe-
Hus. CBoiicTBa rajmoreHoB. [loHaTue o mecTuiuaax. IKOJIOTHYECKHUE aCHEeKThl MpH-
MEHEHHUS XUMUYECKUX CPEJICTB MPHU BHIPAIIMBAHUH CEITbCKOXO03IUCTBEHHBIX KYJIBTYD.

Cemectp 2

Tect no Teme «BTOpOii 3aKOH TEPMOAUHAMHMKID)
Bapuanrt 1

1. Ykaxkurte npaBuwibHYI0 ¢GopMyIUpPOBKY 3akoHa ['ecca:

a) TeTUI0BOM 2P hEeKT XUMHUYECKON peakiuu, mpoBoauMoil mpu V=const, miu P=const,
3aBUCHUT OT BHJIa U COCTOSIHUSI UCXOIHBIX BEIIECTB U KOHEUHBIX MPOJAYKTOB, HO HE 3a-
BHUCUT OT MYTH MTPOBECHUS PEAKIUY;

0) TeruioBoM 3(HEKT XUMHUUECKON PEaKIIMu 3aBUCHUT TOJBKO OT HAYAJIBHOTO U KOHEY-
HOTO COCTOSIHUM BEIIECTBA, HO HE 3aBUCHUT OT ITyTH IIPOBEJICHUS PEAKIINH;

B) TEIJIOBOM d(PPEKT XUMHUECKOW PEaKIMK 3aBUCUT OT BUAA M COCTOSIHHSI UCXOTHBIX
BEIIECTB U KOHCYHBIX MTPOTYKTOB;

I') TeIJI0OBOM 3PPEKT XUMUUYECKOU PEaKIMK 3aBUCUT OT arperaTHbIX COCTOSIHUIM, B KO-
TOPBIX HAXOSITCS UCXOAHBIC U KOHCYHBIC ITPOTYKTHI.

2. KakuM MeT0/10M MOKHO ONIpeeJIMTh BOASTHOE YHCJI0 KajopumeTpa?

a) HeoOXOIMMO ONpPEAENIUTh Yepe3 CHUpPalb, MOMEUIEHHYIO B KAJIOPUMETpP, ONpee-
JIEHHOE KOJIMYECTBO 3JIEKTPUUECKOTO TOKA;

0) HeOOXOAMMO MPOBECTH B KAJIOPUMETPE JIFOOYI0O XUMUUYECKYIO PEAKIIHIO;

B) HEOOXOIMMO HArpeTh KAJIOPUMETP JI0 OMPEACIICHHON TeMIIEPaTyPhI;

r') HEOOXOUMO KOJMYECTBEHHO MPOBECTH B KAJOPUMETPE XUMHUUYECKYIO PEAKIIHIO C
M3BECTHBIM TEILIOBBIM (G (PEKTOM 1 10 mosydeHHoMy 3HaueHmHio At’ paccduTath BO-
JITHOE YHCIIO.

3. Kakue yc10BuUsI NPUHATHI B TEPMOXUMHY 32 CTAHIAPTHOE COCTOsIHUE?

a) COCTOSIHME YUCTOr0 BellecTBa nmpu P =1 atm.;

0) cocTossHUE YUCTOTO BemecTBanpu P=1atMmu t = 25°C B COOTBETCTBYIOIIEM JIJIA
JTAHHBIX YCIIOBUM arperaTHOM COCTOSIHUU;

B) COCTOSIHUE YMCTOTO BEIIECTBA Mpu t = 25°C;

r) Cocrtosinue yucrtoro BemectBa npu P =1 atmu t = 25° C, HaxOIIETOCS B BUJIE
napa.
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4. Yemy paBeH TenjoBoii 3¢ dexT xumuueckoii peakuuu npu P = const?
a) Qp = Reln V,/V;

0) Qp = AU + PAV - TAS

B) Qp = RT/nFelga

2) Qp = 4H

5. Kakue peakiiuy NpuroaHbl 1Jis TEPMOXMMHUYECKUX U3MePeHH i ?

a) peakIuy, JAIOIINe MTPOTYKTHI HEOMPECICHHOTO COCTaBa;

0) peakIuu, UayIKe MeIJICHHO;

B) pEaKIMH, KOTOPBIC MPOXOAAT OBICTPO M JI0 KOHIIA U 00pa3yroT MPOIYKTHI BIIOJIHE
OTIPEJICJICHHOTO COCTaBa;

I') peakiuu, MpoTeKaroie 00paTumMo.

6. Uemy paBeH TemioBoi 3¢ ekt peakuuu npu V = const?
a) Qv=dU + PAV

0)Qv=dU+dA

8) Qv = AU

r) Qv=dU + AnRT

7. Jlo kakuX MOp MOKeT MPOTEKATh CAMONPOM3BOJIbHBII Tpolecc B U30JIHPO-
BaHHOH cucreme?

a) MIOKa CUCTEeMa He JJOCTUTHET CTAaHAAPTHOTO COCTOSIHUS;

0) ToKa PHTPOIHUSI CUCTEMBbI HE JOCTUTHET MAKCUMaJbHOTO JJiIi JAHHBIX YCIOBUM

3HAYCHMS,

B) MIOKa BHYTPEHHSSI SHEPrus HE JOCTUTHET MAKCUMAJILHOTO JUISl TAHHBIX YCIOBUM

3HAYCHMS,

I') B M30JIMPOBAHHON CHCTEME CaMOIIPOM3BOJIBLHBIN MPOIECC BOOOIIE HE MOXKET IMPO-

TEKaThb.

Tect mo teme «PacrBopsl. 3akonsl Payisi. Ocmoc.»

Bapuanrt 1
1. B kakux eIMHUIAX BHIPAKAETCA 0CMOTHYECKOE JaBJIeHUE PACTBOPOB HedJIeK-
TPOJIUTOB:
a) KaJopus;

0) rpaMM-3KBUBAJICHT;
B) armocdepa;
r) JKOYJb.

2. PacTBop, conepxammii 4,6 r coqm HedsekTpoauTa B 500 r Boabl, 3amep3aer
npu — 0,186°C. Onpeneautb MOJISIPHYI0 MacCy PAaCTBOPEHHOI0 BelecTBA.

a) 92;

0) 138;
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B) 184;
r) 46.

3. OcMoTHYeCKOe JaBJIeHUE KJIETOYHOI0 COKa B JIMCThAX Oepe3bl nmpu 25°C co-
craBjsier 11,4 armocdep. KakoBa MoJIsliibHAST KOHIEHTPAIUA BelIeCTB B KJle-
TOYHOM COKe NPH YCJIOBHM, YTO OHH SIBJISIIOTCH OMHAPHBIMH JIEKTPOJUTAMM,
ocMOTHYecKU K03 duuuent pasex 0,92:

a) 0,804,

0) 0,126;

B) 0,506;

r) 0,254.

4. Onpeneautb Temmepatypy 3amep3anus 0,12 M pacrBopa CaCl,, ecau fy =
0,85:
a) —1,923;
0) —0,379;
B) —0,569;
r) —0,659.

5. Yka3aTh ypaBHeHHMe XapaKTepusylollee CBs3b AKTUBHOCTH ¢ KOHUEHTPALU-

a) a=c-f

6) lgf=-0,51n*/C;
B) 1=23%Cn?;

r) pH=-Ig[H'].

6. Ykazarb, ypaBHeHHe JJI ONpeleieHUs MOJISIPHOM MAacChl HEIJIEKTPOJIHUTA
KPHOCKONMYECKUM METOI0M:

2) M=1000g :
"1600 g
6 M=K
B) M=2<:
IEVRT
F) M=F

7. OcMoTHYeCKOe TaBJIeHUE KJIETOYHOI0 COKA B JIUCThAX Oepe3bl npu 25°C co-
craBiasier 11,4 atmocep. KakoBa MosIsiIbHAsI KOHIIEHTPAIUsl BelECTB B KJIe-
TOYHOM COKE IPH YCJIOBHU, YTO OHU SAABJISIIOTCH HEJIEKTPOJUTAMMU:

a) 2,34;

0) 0,93;

B) 0,47,

r) 4,67/.
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Tect mo Teme «JIEKTPOAHBIE POLECCHD)
Bapuanr 1

1. Kakasa u3 NMPUBEACHHBIX HHKE ueneifl ABJIACTCH KOHHeHTpaIII/IOHHOﬁ H yaoB-
JIETBOPSiET MPAaBWJIAM 3JIEKTPOXUMUM ?

a) Cu | CuSO, | KCI | ZnS0, | zn;

6) Ag | AgNO; | NH;NOs | KC1, AgCl | Ag;

B) Ag | AgNO; (1 M) | KC1 | AgNO; (0,01M) | Ag;

r) Ag [ AgNO; (1 M) | NH;NO; | AgNO; (0,01M) | Ag.
2. Boraucauth ay + B pacrBope AgNO;, ecan 3/JC cepebpsiHO-KaTOMeIbHOI
nemn 0,434 B. €25, = 0,80 B, £, 0,25 B.

a) 8,24-10™

6)1- 102

B) 9,76:107

r)3,12:10°
3. Beryuciure IJC saementa Jdanmdasa — Axodu, ecau Cp 2+ = 0,1 M, sgu:
0,346 B,
C,2+=0,01 M, a &), =-0,76 B.

a) 1,246 B;

6) 3,467 B;

B) 1,135 B;

r) 2,042 B.
4. Kakoe u3 NMpeacTaBJCHHbIX ypaBHeHnﬁ MO3BOJIAECT BBIYHUCIUNTDH NMOTCHIHMAJ,
BO3HHMKAIOIIMHA HA 3JIEKTPOaxX MepBoro poaa?

a)s=80- Elna;
"Rt

6)e=¢"+ —2,3031g a;
nF

B)e=¢+ -1 2303 Ig L2,
nF ared

0 RT
re=¢ + — lga.
Je=e+ 21

5. Beruuciauts IAC MeHOM KOHLEHTPALMOHHOM LeNnu NP ycJoBUH, 4T0 C; =
1,0 M, f;=0,041,2a C,=0,01 M, f,=0,41.

a) 1,100 B;

0) 0,064 B;

B) 0,029 B;

r) 0,085 B.

6. Kakue nenu Ha3pIBalOTCA KOHIEHTPALIMOHHBIMU ?
a) 3TO LIETb, COCTOAIIAS U3 JIBYX PAa3HbIX 3JIEKTPOJIOB C OAMHAKOBOUN KOHIICH-
Tpauuen 3JIEeKTPOJHOTO PacTBOPA;
0) ATO 1LIeTb, COCTOSIIAS U3 ABYX OJMHAKOBBIX AJIEKTPOJOB C PA3IMUYHON KOH-
LEHTpAaLMeN 3JIEKTPOTHOIO PacTBOPa;
B) 3TO LI€Tb, COCTOAIIAS U3 IBYX PA3HBIX JIEKTPOJOB C pa3IMYHON KOHIICH-
Tpalmeil 3JIeKTPOAHOr0 pacTBOPa;
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T') ATO IIETIb, COCTOSIIIAS U3 IEKTPOa CPABHEHUS M JIFOOOTO JIEKTPO/Ia Iep-
BOTO POJIa;

7. BBIYMCIHUTD OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBINA MOTEHUHAJ MOYBBI, €CJIHU
I/1C raapBaHn4eCcKOro djemenra pasua 0,146 B, a ¢,.,, = 0,256 B.

a) 0,110 B;

6) 0,402 B;

B) 0,045 B;

r) 1,117 B.

Tect no Teme «KoJu1onaHble CHCTEMBI M MX CBOICTBa»
Bapuanrt 1
1. KTo siBJsieTcsi 0CHOBOMOJIOKHMKOM KOJUIOUIHOM xumuu B Poccnu u 3a  py-
oexom?
a) 1. bopuos u T. I'pam;
6) M. JlomonocoB u [l.JIamnac;
B) P.Peticc u I'. ['u60c;
r) U. Kabnykos u B. HepHcT.

2. ITo kakoMy NPHU3HAKY KJIACCH(PUIHUPYIOTCH KOJIOUAHbIE CHCTEMBbI?
a) M0 TOMOT'€HHOCTH U T€TEPOr€HHOCTH CUCTEM;
0) MO CTENEeHW OUCIIEPCHOCTH, arperaTHOMY COCTOSIHHIO (ha3, OTHOLUIEHHUIO K
PacTBOPUTEITIO, IO HATMYUIO pazfena ¢as;
B) 110 JINO(OOHBIM U JTHO(PHUIBHBIM CBOMCTBAM JUCIIEPCHBIX CUCTEM;
T') 0 OTHOIIEHUIO K PACTBOPUTEIIO.

3. KakuMu MeTo1aMH MOKHO MOJYYHTh KOJUIOUIHYIO CHCTeMy?
a) YTPaMHKPOCKOITMUECKHM;
0) KPUOCKOITUYECKUM 1 A0YJIITHOCKOITMYCCKIM;
B) KOHJICHCAITMOHHBIM U JUCIIEPCHOHHBIM;
I') C MIOMOIIBIO PEAKIIMK IBOMHOTO OOMEHA.

4. B yeM CymiHOCTH OPOYHOBCKOI0 ABM:KeHM ?

a) Mmepexoi AUCIEePCHBIX yacThil pasmepoM 10°-10°m uepes MOJyIIPOHULIAE-
My10 MEMOpaHy;

0) TemIoBOE JB)KEHHE MOJIEKYJT U3 MEHEE KOHIIEHTPUPOBAHHOTO pacTBOpa B
0oJee KOHIEHTPUPOBAHHBIN pacTBOP;

B) ABMKEHHE 3aPsKEHHBIX YACTHUIL MOJ] ICUCTBUEM JIEKTPUUECKOTO OIS,

') HEMPEPHIBHOE U OECMOPSIIOYHOE JIBUJKEHHE B3BEILICHHBIX B KMIKOCTH Yac-
THUIl — €CTh PE3YJIBTAT YAAPOB, UCTIBITHIBAEMBIX YACTULIAMU CO CTOPOHBI JIBHXKYIIXCS
MOJIEKYJT PACTBOPUTEJIS.

5. Cmemano 12 ma 0.02 m pacrBopa KJ u 100 mu 0.005 m AgNO;. Yka3zath
dhopmyay oOpazoBaBuIerocs 30.sl.
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a) {m(AgJd) n Ag” (n-x)NO3; }** xNO5"
6) {Mm(Agd)nJ (n-x) K'Y M

B) {m(A1J) n J (n-x) K’} x K*

r) {Mm(AgNO;n J- (n-x) K+}< K”

6. BoiOepuTe u3 nepeuyncaeHHbIX KOJJIOWIHBIX CHCTEM CHCTEMY, Ha3bIBAEMYIO
a’po3osiem?
a) MOJIOKO ¥ CITUBKH;
0) TymaH, o0Jjaka;
B) LIBETHOE CTEKJIO, pyOUH;
I') MAKapOHHBIE U3JIEHS, XII€0.

7. Uro npeacrasiasier co6oil konyc Tungansa?

a) CBETAIASICS MOJIOCKa B HOYUHOM HEOe;

0) My4OK OTPa’KEHHBIX OT TBEPIOM MOBEPXHOCTH CBETOBBIX JyUeii;

B) CBETAILAsACS MOJOCKa B (hOopMe KOHYCa, 00pa3yrolascs npy MponyCKaHUH
c(pOKYCHPOBAHHOT'O CBETOBOI'O ITyYKa Yepe3 KOJUIOUAHBIN pacTBOD;

r) siBJIeHUE TU(dpaKLIuU CBETa, IPOXOIALIETO Yepe3 MOJIEKYIPHBIA pacTBOP.

Bonpocs! k onpocy o remam 7-17:

Bomnpocsl k Teme «Bropoe Ha4a10 TEPMOAUHAMHUKID):

[lepBoe Hauano TepMoaUHAMUKHU. Ero MatemMaTudeckast 3ammch.

Yro npencraBiser coO0M SHTAIBINUS, KAKOB €€ (PU3NUYECKUI CMBICI.
TennoBbie 3¢ (HEKTH TPU TOCTOSIHHOM 00beME U TTOCTOSIHHOM JIaBJICHUMU.
Bropoe Hauano repmoanHaMuku. Ero MmareMaTuyeckas 3armuch.

3akoH ['ecca, ero MmaTemaTuueckasi 3alIUCh U CIEJCTBHS U3 3aKOHA.
IIepBoe Hauyano TepMoanHaMuku. Ero Maremarnueckas 3anuch.

Urto npeacTaBisieT co00M SHTANIBINS, KAKOB €€ (PU3MUECKHUI CMBICT.
TenmoBbie 3 (PEKTH TPU TOCTOSIHHOM 00beME M TIOCTOSTHHOM JIaBJICHUMU.
. Bropoe Hauano tepmoanHaMuku. Ero Maremaruueckas 3anuch.

10 3akoH ['ecca, ero MmaTemaTuueckasi 3alIUCh U CIEJCTBHS U3 3aKOHA.

©CoNoORWNE

Bomnpocs! k Teme «PacTtBopsl. 3akonbl Payas. Ocmoc.»

BydepHbie pacTBOpHI, UX COCTaB, CRBOMCTBA U MEXaHU3M JICHCTBHUS.
OcHoBHOE ypaBHEHHE OY(PEpHBIX PAaCTBOPOB.

3. bydepnas emxocTs, e€ onpenenenue. bydepHoCcTh MOYB U TOUBEHHOTO pac-
TBOpA.

HNonHoe npousBejieHne Bobl. Bogopoansiit mokazarens (pH).

5. Ilorennumomerpuueckuii Mmeron onpeaeneHus pH.

N =

>

Bomnpocel k TeMe «JIeKTPOAHBIE MPOLECCHD
1. Yro Takoe snmekrpoa? Ilpumepsl.
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DnexTpoabl NepBoro poja. Ypasuenne HepHcTa 1u1s 37€KTPOIOB EPBOro pPo-
1.

OnekTponabl BTOpOro poja. YpasHeHue HepHcra 15 371€KTPOJOB BTOPOTO Po-
na.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE 3JIEKTPOIBI U Lienu. Y paBHeHue HepHera-
[Terepca.

["anbBannueckue aneMenTsl (1ienu). KonnenTpanuonHsie nenu (mpuMepsl).

Bomnpocel k TeMe «JIeKTPONPOBOAHOCTD)

1. IlonsiTue anexktponuta. CuibHbIE U cialble 3JeKTpoauThl. [loHsTHE CcTeme-
HU ¥ KOHCTAHTBI 3JIEKTPOJUTUUECKON TUCCOLUUALINN.

2. YnenpHas 3J€KTpUYECKas MPOBOJAUMOCTb PACTBOPOB M (PAKTOPbI, BIUSIO-
1[1€ Ha €€ BEIINYUHY.

3. OCHOBHOE ypaBHEHHE AJIEKTPOMPOBOJIHOCTH JJI CHIIBHBIX M CJIAOBIX AJIEK-
TPOJIUTOB.

4. MouspHas 35eKTpudecKas NpoOBOAUMOCTb. ['paduk 3aBUCUMOCTH MOJISIPHOM
AIIEKTPUYECKON MPOBOJIUMOCTH OT pa30aBIeHUS sl CUIIBHBIX M CIa0bIX 3JIEK-
TPOJIUTOB.

5. 3aKoH HE3aBUCUMOT0 nepeMeleHus: HoHOB (3akoH Konbpaymia). 3akoH pas-
BeJieHus1 OcTBaNIbAA.

Bonpocsl k Teme «SBJjieHust Ha rpanuue ¢as»
1. OxapakrepuzoBath aacopouuto [IAB Ha pasznmene xuakoctb/ra3. OpueHra-
uust Mosekys [TAB B mOBEpXHOCTHOM cliO€ pacTBOpa.
Yrto Takoe MOBEPXHOCTHOE HATSIKEHUE U METO/bI €0 U3MEPEHHUS.
3. IloBepxHOocTHO-akTHBHBIC BemiecTBa. [Ipumepsr. [IpakTndyeckoe npumeHeHHe
ITAB.
VYpaBaenue ['m66ca u ero aHanus.
CmaunBaHue, BUJIbI CMAUMBAHUs U €r0 Mepa.

N

A

Bomnpocsl k Teme «IIpakTHyeckoe NpuMeHeHne aACOPOLMID)

1. OcHoBHBIC OTIMYHS (PU3MUESCKON U XUMHYECKOH ajcopOrmu. UTto Takoe aj-
copOumst u abcopOIus.

2. HazoBuTe m3BecTHBIC BaM TpaHHIIBI pasznena (a3, 1 KOTOPHIX BO3MOXKHA

dusndeckas WM XuMUYECKast aIcopOIns.

Urto Takoe uzorepMa aacopOIiu, OT Yero 3aBUCUT BEJIMUMHA aJICOPOIIUH.

4. N3otepma aacop6uuu no Jlenrmwopy u ®OpeldHIIuxy, pacuyeT KOHCTaHT.
NounHo-obmenHas ancopoiusi. YpaBuenue ['anmona-Hukomasckoro.

w

Bonpocsl k Teme «KoJu1ouaHbIe CHCTEMBI M X CBOICTBAa»
Knaccudukanust 1MciepcHbIX CUCTEM.
MeToap! OJTyYeHHS B OYUCTKU KOJUTOUTHBIX CHCTEM.
KuneTtndeckast u arperaTuBHasi yCTOMYUBOCTh KOJUIOUHBIX CUCTEM.
Teopus JIDC no Itepny.
CtpoeHue KOJUTONTHONW MUTICIUTHI.

w0 E
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Bonpocsl k Teme «Y CTONYUBOCTH KOJJIOMJIHBIX CUCTEM))
1. Kak mo Koarymisiiud MOXHO OTIUYHTHh THAPOQPOOHBIN KOJUIOWH OT
pactBopoB BMC?
Uto Takoe KoaryJsius KOJUIOUIHBIX CUCTEM.
[Ipasuno Ulynbne-I"apam.
Uem MOKHO BbI3BATh KOATYJISIIUIO THAPOGOOHBIX KOJIJIOUIOB.
MexaHu3M Koaryasiuu rufipoGoOHBIX KOJUTOUIOB.

b wm

Bomnpocel k TeMe «BBICOKOMOJIEKYJIIPHbIE COeIMHEHUS] M CBOICTBA UX
PacTBOPOB»

=

YTo Takoe BA3KOCTb.

Hanumure popmyny DitHiTeiHa. 3aBUCUMOCTb BA3KOCTH OT KOHILIEHTPALUU.
3. B kakux cucremax oOpasyiorcs CTyaHu. Uem OoTimuaeTcsi CTyACHb OT Tesl.
OOpatuM 71 3JIaCTUYHBIN CTYAECHb.

Yrto Takoe HaOyxaHHe U YeM O00YCIIOBJICHO 3TO SIBJICHUE.

5. Uto Takoe U303EKTPUUYECKOE COCTOsIHUE Oenka. OT 4ero 3aBUCUT MOJIOKEHUE
NIT Ha rpaduke 3aBUCUMOCTH BSI3KOCTH OT pH cpebi.

N

B

IlpuMepHLIH nepeYeHL BOMPOCOB K 3a4YeTy MO JUCHUTIIINHE K XMW

(2 cemecrtp)
1. Cucrema n BHemHss cpena. M3onnpoBaHHas, 3aKpbITasi, OTKPBITAsl CHUCTEMBI.
BHyTpeHHsS SHEPTUS CUCTEMBL.
2. IlepBoe Hauamo TepMoaMHAMUKHU. M3MeHEHNEe BHYTPEHHEN DHEPTUM NPU I0-

CTOSIHHOM 00beMe U JaBiieHud. OyHKIMA cocTosTHUS. DHTanbIusA. CBA3b MEX]Y dH-
TaJIbIINEN U BHYTPEHHEN SHEPTUEN.

3. TerunoBble 3 (heKThl XUMUYECKUX peakiuil. 3akoH I'ecca.

4, Bropoe Hayano tepMoAMHAMHUKN. DHTPONUS W30JIMPOBAHHOM, 3aKPBITOM U OT-
KpbIToli cucteM. CBoOoHas »Heprus [mO0ca u cBoOGomHas sHeprus ['enbmrosbiia.
CB00OOHAs HEPTUA U HApPaBICHUE XUMUUYECKUX PEAKIIHIA.

5. OHTpONHUS U TEPMOJUHAMHUYECKAS] BEPOSATHOCTh. CTaTHCTHUYECKass UHTEPIIpe-
Talus SHTPOIHH.

6. ArperatHble COCTOSHHS BellecTBa. PeanbHble raspl. YpaBHeHue Ban-nep-
Baansbca.

1. DHeprus akTUBalMU. YpaBHEeHHEe AppeHuyca. MeToabl OnpeAeieHUsl YHEPTUH
aKTUBAIIUU.

8. XUMHYECKasi KHHETUKA, MTOPAIOK U MOJIEKYJISIPHOCTh PEAKIIMIA.

Q. CKopocTh TOMOT€HHBIX XMMHUYECKUX peakunii. Kunernueckue xpusbie. KoH-

CTaHTa CKOPOCTH.

10. T'oMoreHHblii W TeTeporeHHbI Karanus. [IpuHUUMI AEHCTBUSA KaTalu3aTOPOB.
depMEeHTHBIN KaTalu3 U €ero 0COOEHHOCTH.

11. Xumwuueckoe paBHOBecHe. 3aKOH JCHCTBUS MacC JJisi OOpaTUMBIX MPOIECCOB.
KoHcTanTa XMMUYECKOTO PAaBHOBECHS.

12.  VYcnosus cmemenus papuoBecus. [Ipuniun Jle-atense.
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13.  ®oToxumHUecKHe peakiuu. 3aKoH (OTOXUMHYECKOI 3KBUBAJICHTHOCTH. 3aKOH
DWHIITEHA U KBAHTOBBIN BBIXO/I.

14. VYpaBHeHue cOCTOSHUS HAeaTIbHOro rasza. IlapuuanbHoe pAaBieHHE. 3aKOH
JlanpTOHA.

15. Kuneruueckass teopusi razoB. CKOpOCTbh MOJEKYJ M 3aKOH pachpeeiecHus
CKOPOCTEH.

16. Ocmotuueckoe nasinenue. 3akoH Baut-I'odda.

17. Teopus >AEKTPOJUTUYECKON AUCCOLMALIMH. DIEKTPOTUTHUECKAS TUCCOIHAIIS
Bozbl. [llkana KUCIOTHOCTU MO OTHOUIEHUIO K Bojae. MIOHHOE NpOW3BEJCHUE BO/IBI.
[lonarne pH m ucnosnb3zoBanue ero B arpoHomuu. MoHHas cuila pacTBOpOB, aKTHB-
HOCTb, KO3()(PUILIMEHT aKTUBHOCTH AMEKTPoUTOB. [loTeHImomMmeTpudeckoe onpeene-
Hue pH.

18. AKTHBHOCTBh W €€ OTIMYHME OT aHAJUTHYECCKON KOoHIEeHTpanuu. OmnpenencHue
aKTUBHOCTHU pacTBOpoB Metonom D/C.

19. Bbydepusie cucremsl, OydepHas émrocts. bydepHbie pacTBOpbI, UX COCTaB H
MEXAaHU3M JEHUCTBUS.

20. CnaOble 31ekTponuTbl. KOHCTaHTa 3JIEKTPOJUTHUECKON NHUCCOLMALNU. 3aKOH
pa3BeacHUS.

21.  TloHmxeHue TeMIepaTyphl 3aMep3aHusl U MOBBILIEHUE TEMIIEPATypPhl KUTICHUS
PacTBOPOB B 3aBUCHUMOCTH OT MX KOHLEHTpaLU.

22. OCHOBHOE YpaBHEHHE HJIEKTPONPOBOJHOCTU AJII PACTBOPOB CHIIBHBIX 3JIEK-
TPOJIMTOB. Y I€JIbHAS IEKTPUUECKask TPOBOIUMOCTD.

23.  DIeKTpoIsl IEPBOTO M BTOpOro poaa. YpasHenue Heprcra. CriocoOb1 onpere-
JIEHUs! TOTEHIIMAJIa, BOSHUKAIOILIETO Ha AJEKTPO/IE.

24. DnexTpoaHble Mpolecchl. Bo3HUKHOBEHHE MOTEHIMANAa HA TpaHUIE pas3zena
¢a3. ['anbBaHUYECKUI DJIEMEHT.

25.  OKuCIAUTENHbHO-BOCCTAHOBHUTEIBHBIC DIIEKTPOIBI U Ienu. OnpeneneHne OKuc-
JUTENbHO-BOCCTAHOBUTENBHBIX TOTEHIIUAIIOB.

26. uddy3mnonnsie noTeHuanbl. HopMaabHbie MOTEHIIMATBI U PSIT HAPSHKEHUH.
27. KoHIeHTpalMOHHBbIE LIeTIH. 3aKOH HE3aBUCUMOCTH JIBUKEHHS HOHOB.

28. l3MeHeHue NaBlieHUS HACBHIIIEHHOTO Mapa HaJ pacTBOPHUTENEM M HaJ pacTBO-
POM B 3aBUCHUMOCTH OT TeMnepaTtypsl. [lepBbiii 3akoH Payosi.

29. DIeKTPOKMHETHYECKHE CBOMCTBA KOJIOMIHBIX CHCTEM. DIIEKTpodope3 1 dJIeK-
Tpoocmoc. TepMOoauHAMUYECKHM, STIEKTPOKMHETUYECKUM TTOTCHIIHAI.

30. IloBepxHOCTHO-aKTHBHBIE BellecTBa. CMauMBaHUE U €ro Mepa. 3HaUeHHE cMa-
YUBAHUA MPU IEUCTBUM MECTULIMIOB sl OOpbOBI C COpPHIKAMU, BPEAUTENIAMHA U 0O-
ne3HsaMu. [TIoBepXHOCTHO-MHAKTUBHBIE BEILIECTBA.

31. Ctpoenue Munesibl TMO(POOHBIX KOJUIOUAHBIX PACTBOPOB.

32. DneKTpOKMHETUYeCKui (/3eTa) MOTeHIMad. YCJIOBHUS €ro BO3HUKHOBEHHUS B
munesie ruapododHoro komwionaa? Kak cBsizaHa arperaTuBHasi yCTOWYUBOCTD C Be-
JUYUHON AIEKTPOKMHETUYECKOTO MOTEHIINAA KOJUIOUAHBIX CUCTEM?

33. MeTtoasl nosyuyeHus: 1 OYUCTKH KOJUTOUIHBIX CUCTEM.

34. MonekynapHO-KHHETUYECKHUE CBOMCTBA KOJUIOMAHBIX CHUCTEM: OpOYHOBCKOE
neumxeHue, IuPdysus. OcMoc B KOJJIOUTHBIX CHCTEMAaX.
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35. OOwmennas aacopOuus. AncopOrusi Ha TBEPIABIX MOBEPXHOCTIX. YpaBHEHUE
Opeiinuxa, ypaBHeHue JIenrmroopa. AacopOmus B mouBax.

36. Kunernueckas u arperaTuBHasi yCTOWYMBOCTb KOJUIOMIHBIX CUCTEM.

37.  Hapymenue ycrolunBocTH ruapodoOHbIX KOUIoua0B. [IpaBuiio 3Ha4HOCTH U
BaJICHTHOCTH.

38. Bs3KOCTh KOJIOMAHBIX PACTBOPOB. 3aBUCUMOCTH BA3KOCTH pacTBopoB BMC
ot pH. YpaBuenue DiinmTeitHa n JlymaHnckoro. 3aBUCUMOCTb BSI3KOCTH THIIPOQOO-
HBIX U TUAPOPUIBHBIX KOJUIOUAOB OT KOHIEHTPAIUH.

39. Ilpomecc HaOyxaHus rejaell BHICOKOMOJIEKYJISIPHBIX coequHeHui. Bunbl HaOy-
XaHHUSL.

40. Koarymsmus 1uoQoOHBIX KOJJIOUTHBIX PACTBOPOB AJIEKTPOIUTAMH.

41. ComocTtaBieHHE CBONCTB JHOPOOHBIX KOJUIOMAOB M PACTBOPOB BBICOKOMOJIE-
KYJISIPHBIX COCTUHEHHI.

42.  PacTBOpbI MOAMAIEKTPOIUTOB. OOpa3oBaHUE rejei U CTyTHEH.

43. Jmamus, ynpTpaduiabTpalus, CCIUMEHTAINS U IEHTPUPYTUPOBAHUE KOJUIOUI-
HBIX CHCTEM.

44. Knaccudukanus aucnepcHbix cucteM. OCHOBHBIE OCOOEHHOCTH KOJUIOMIHOTO
cocTostHUs BeliecTBa. MakTopbl yCTONYUBOCTH KOJIOUIHBIX CUCTEM.

45. Cnenuduueckue ocodbeHHOCTH pacTBOpoB BMC, ux otinuue oT a1uo(poOHbBIX
KOJUIOMIHBIX pacTBOpoB. Hapyienne ycroitunBoctu pactBopoB BMC.

46. Tuapodunbhbie u ruapodoOHBIe MOBepxHOCTU. CMauuBaHUE U €TO MeEpA.

47. TloBepxHOCTHOE HATsKEHHE. ANICOpOIMS HA TIOBEPXHOCTH PACTBOPOB. YpaB-
HeHue ['nb0ca.

48. HctuHHBIE, KOJUIOWJHBIE PACTBOPHI, CPABHEHHWE HX XUMHUYECKHX H (DU3HKO-
XMMHUYECKUX CBOWCTB.

49. OcmoTHueckoe AaBieHre. 3aBUCHMOCTh OCMOTHYECKOTO JIaBIICHUSI OT KOHIICH-
TpaIyu pacTBOPOB.

OnTuueckue CBOMCTBA KOJUIOUAHBIX cucteM. Dddext Tunmans.

6.2. Onucanue nmokasareseil 1 KpUTepUeB KOHTPOJIS YCIIeBAeMOCTH, ONIMCAHUE
IIKAJI OLleHUBAHUA

JUist OLEHKM 3HAHWM, YMEHHI, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHLUU IO
TUCITUTUIMHE «XHUMHUS» MOXKET MPUMEHSATHCA OaUTbHO-PEUTHHrOBas CHUCTEMa KOH-
TPOJISI 1 OLICHKU YCIIEBAEMOCTH CTYIEHTOB.

B ocnoBy 6amibHO-peiTuHroBoit cucteMsl (bPC) mosiokeHsl MPUHIUIIBI, B CO-
OTBETCTBUU C KOTOPBHIMU (DOPMUPOBAHKE PEUTHHTA CTYACHTA OCYIIECTBISECTCS B XO-
JIe TEKYIIETO ¥ MPOMEXYTOUHOTO KOHTPOIIs 3HaHui. CTyZieHT, HaOpaBIIuii B TEUCHUE
CEeMECTpa TMPU OCBOCHUW TUCIUIIIMHBI HEOOXOIUMOE JJIS aTTECTAIMH KOJIMYECTBO
O0ajuIoB, TMOJydaeT 3adyeT B 1-M cemecTpe W BO 2-M ceMecTpe Mo OallIbHO-
PEUTHHIOBOW CUCTEME.

bannbHO-pelTHHTOBAs CTPYKTYpa 3auera (1 cemecTp):
3amuTa tabopaTopHbix padbot — 50 6amios (5 padot % 10 6amioB)

BrinmonneHne MHAMBUIYANTbHBIX JOMAIHUX 3aJaHuil — 25 GamioB (5 3amaHuii x 5
OaJII0B)
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Kontponbsabie paboTsl — 40 6aminoB (4 KOHTPOIbHBIE paboTHI X 10 6ayTOB)
Omnpoc o Temam 1 — 3 — 20 6amos (1 x 20 6awtoB)
MakcumanbHast CcyMMa 0auioB: Spax = 90 + 25 + 40 + 20 = 135

Ta0muma 7
HIxaJua 3auer
OLICHUBAHUSA
68 — 135 3a4TEHO
0-67 HE 3aUTEHO

BajibHO-pEeUTHHTOBAsI CTPYKTYpa 3aueTa (2 CeMecTp):
NunuBuayanbubie nomMainue 3aganus — 70 6aminoB (14 padotxS 0asnion)
TectupoBanue — 45 6a1oB (9 pador* 5 6aI0B)
KonTtponbshbie padotsl — 20 6amioB (2 padotsl x10 6amioB)
JlabopaTopHbie paboThI (OIIEHHUBAETCS MTOJITOTOBKA K paboTaM, KaueCTBO BBITIOJIHE-
HUs paboT u BegeHue Tetpaau) — 80 6amios (8 padot x 10 Gamios)
MakcuMainbHas cymma 0amioB: Spya =70+ 45 + 20 + 80 = 215 6amos.

Tabnuna 9
IIkana 3auer
OLleHUBAHMS
120 - 215 3a4TEHO
0-119 HE3aYTEHO

Texymue 3a70KEHHOCTH 10 WHIWBUIYAIbHBIM JOMAIIHUM 33JaHUSM, KOH-
TPOJILHBIM pab0TaM, TECTUPOBAHUSM U 3alIUTE JIA0OPATOPHBIX PAOOT JOJIKHBI OBITH
JUKBUIUPOBAHbl B T€UEHUE HEAENHU IOCJE CPOKa, 0003HAYEHHOIO0 B TEMaTUYECKOM
IUIaHEe, BO BpeMsl, olpenessieMoe npenojanateneM. Kaxaas ciemyroias Heaelns ono-
3/IaHUS HAKA3bIBACTCS BhIUMTAaHUEM | Oasiia U3 OIEHKH 32 WHIUBUIyAIbHOE JTIOMAIll-
Hee 3amanre. OTpaboTku J1abOpaTOPHBIX PAdOT OCYIIECTBISIOTCS TOJIBKO B MPHUCYT-
CTBHUH U TOJI PYKOBOJCTBOM J1a00OpaHTa, KOTOPHII Ha3HadYaeT BPeMs OTPaOOTKH.

Buibl TeKyIIero KOHTPOJIS: WHANBHIyaIbHbBIC TOMAITHUE 3aaHHsI, KOHTPOJIb-
HbI€ pa0dOThI, TECTUPOBAHUE, OMPOC IO TEMaM, 3allUTa JAOOPATOPHBIX PadOT.

Buibl IpoMeKYyTOYHOTO KOHTPOJIA MO TUCIUILIMHE: 3a4eT B 1-M cemecTpe, 3a-
YeT BO 2-M CEMECTPE.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 00ecredyeHre JUCHUIINHbI

7.1. OcHOBHAas JUTEpaTypa

1. Kusaszes, /[.A. Heoprannueckas xumusi. B 2 4. Yacte 1. Teoperuueckue OCHOBHI :
y4eOHUK 17151 akagemudeckoro 6akanaBpuara. / JI.A. Kuszes, C.H. Cmapbirun. — 5-¢
m3a. — M: UzparensctBo IOpaiit, 2017. — 253 ¢. — Cepusa: bakanaBp. Akagemuye-
CKHUU KypC.
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2. Cmapwieun, C.H. Heoprannueckas xumus. [Ipaktukym: yueGHO-IIpaKTHYECKOE TO-
cobue / C.H. Cmapeirun, H.JI. barnaseu, U.B. [laitnakosa; nox pen. C.H. Cmapeiru-
Ha. — M.: U3narensctBo FOpaiit, 2017. — 414 c. — Cepusi: bakanaBp. ba3zoBblii Kypc.
3. Huemamynnun, H. I'. ®u3ndeckas U KOJUIOWIHAS XUMUSA : yueOHoe rocooue / H. I
Hurmatymnun. — 2-e usg., ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2021. — 288
c. — ISBN 978-5-8114-1983-8. — Texkcr : snekTpoHHbIN / JIaHb : 3JIEKTPOHHO-
oubsmoteunas cucrema. — URL: https://e.lanbook.com/book/168863

4. Hemupoeckasa MHW.b. COOpHHK 3agad 10 PU3NYECKONW | KOJUIOMJIHOW XUMUU
[Tekcr]: yue6HOe mocobue / M. b. Hemuposckas u np.- Mocksa : PTAY-MCXA um.
K. A. Tumupszena, 2012. - 202 c.

5.benonyxoe C.JI. u op. Xumuueckuid cioBapb [TekcT]: TEpMUHBI U OMNpEICIICHUS
o ¢uzudyeckoi, koonaHot u Hanoxumuu / C. JI. bemonyxoB u ap.- Mocksa :
PI'AY-MCXA um. K. A. Tumupsizena, 2013. - 259 c.

7.2. JIonoJIHUTEJIbHAS JINTEPATYypa

1. I'punsyo, H. Xumus snementoB: B 2 T. / H. I'punByn, A. Dpuiio. - M.: bunowm.
Jlabopatopus 3Hanuii, 2011.

2. benonyxoe C. JI., Ilpocesanvckuti H. M. u op. CO0OpHUK 3a7a4 U yNpaKHEHUH 110
xumun. M. U3n-Bo PITAY-MCXA umenn K. A. Tumupssesa, 2015.

3. benonyxoe C.JI., Cmapvix C.3., Illnee T.B. u op. ®u3ndeckas U KOJUIOUTHAS XH-
mus. JlabopaTopHblil mpakTukyM [Tekcrt]: yueOHOe mocobue asisi MoAroToBKH Oaka-
naBpoB 1o HampasieHusM 35.03.03 "Arpoxumus u arponouBoBenecHue”, 35.03.04
"Arponomus", 35.03.05 "CanoBoactro". Jonymeno YMO By3oB P® / Poccutickuit
rocyaapcTBeHHblid arpapHblii yHuepcuter - MCXA um. K. A. TumupszeBa (Mock-
Ba); pen. C. JI. bemonyxoB. - Mocksa: IIpocniekr, 2016. — 206 c.

4. IIpaxmuxym no koanoudHou xumuu : yaieonoe nocooue / M. U. I'enbpman, H. B.
Kupcanona, O. B. Kopanesuu, O. B. Canmumea. — Cankrt-IleTepOypr : Jlans, 2021.
— 256 c. — ISBN 5-8114-0603-7. — Tekcrt : anekTpoHHbIN // JIaHb : 3JIE€KTPOHHO-
onbmmnoreunas cucrema. — URL: https://e.lanbook.com/book/167730

7.3. MeToau4ecKue yKa3aHusl, PEKOMEHAALUHM U APYIrue MaTepraJIbl K 3aHATHAM

1. Cmapvieun C.H., baenasey H.JI., Kusases /[.A. Heopranudeckas Xumusl.
JlaGoparopusiit mpaktukym. M.: PTAY-MCXA, 2014.

8. Ilepeuenns pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI1 OCBOECHUS TN CIIMILIMHBI

1. IIporpamma ChemLab. — mis mpoBeaeHusT BUPTYaTbHBIX XMMHYECKHX DKC-
MEPUMEHTOB (OTKPBITHIN JOCTYII)

2. [MIporpamma MathLab — my1st MoepoBaHus BAMSHUS YCAOBUNH XUMHUYECKHUX
peaKkinii, KaTaau3aTopoB W MHTHOWTOPOB HA BBIXOJ MPOIYKTOB MPHU IMPOBEIACHHUH
AKCTIEPUMEHTOB (OTKPBITBIN T1OCTYI)
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https://e.lanbook.com/book/167730

3. Scifinder - mouck METOAVMK CUHTE3a, TUTEPATYPHBIA U MTATEHTHBII TTOUCK I10

XUMUU (OTKPBITBIA TOCTYII)

4. ChemSource — aTepHET-pecypc MO pa3aeiiaM XUMUAN (OTKPBITBIA  JOCTYII)
5. ChemFinder Databases Search mouckoBas cucrema no 100 xuMHUYECKUM

caiiTaM (OTKPBITBIA JIOCTYI)

6. baza manubix «Xumus» Bcepoccuilckoro MHCTUTYyTa Hay4YHOM M TE€XHUYE-
ckoi maopmanuu (BUHUTH). Joctynubl cneayroniyue 6a3bl JaHHBIX, COACPIKAIINE
uHdopmaIiuio B 00sactu xuMuu: Xumusi, Guznko-xumuueckas ouosnorus, Kopposus
U 3alliuTa OT Koppo3uu, Meramnyprusi, Oxpana okpyxatoieid cpeabl, O030pbl.

7. www. webelements.com (OTKPBITBIN JOCTYI)

8. www. XumuK.ru (OTKpBITBIN TOCTYT)

9. Onmcanne MaTepuaTbHO-TEXHUICCKOM 0a3bl, HEOOXOAMMOM JJIsT OCYIICCTBICHUS
00pa3oBaTEILHOIO MPOIECca MO JUCIUTLIUHE

Tabmuna 11

CeegeHus 00 00eCIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
Ka0MHeTaMM, J1a00paTOPUAMH

HanmeHoBaHMe crieniUAIbLHBIX OMeIIIe-
HUI U MIOMeLeHU | JJI CAMOCTOSATe b~
HOM padoTshI (N2 yueOHOro Kopmyca, Ne

ay/INTOPHH)

OCHAIIIEHHOCTH CHEIHUAJLHBIX IOMEIICHUH U 10~
MeleHUH JISi CAMOCTOSITEIbHOM PadoThl

1

2

JleximonHnas ayauropus (yueOHBII KOpITyc

No 6, bonbIrast XuMHU4Ka, yueGHas ay JuTopHsl IJIst
gyreHus ey (200 yenoBek) U IpoBeICHUS 3aHs-
THii JIEKIMOHHOTO THIIA)

1.MynbTuMuuitHasi yCTaHOBKA B KOMILJIEKCE C KOM-
nptoTepom 1 mit. (Mue.Ne 410124000602969)

2. Tpubyna 1 it (MuB.Ne591742)

3. locka MenoBast — 3 miT.

4.Cton nucbMeHHBIN — | mT

JlekumonHnas ayautopus (yaeOHbII KopITyc
No 6, ayn. Ne 333)

1.Crenn «llepunoguueckas tadn. [I.11. MenneneeBa»
lwr. (MeB.Ne101237/1)

2.MynpTUMHIUIHASL YCTAHOBKA B KOMILIEKCE C
konbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
NuB.Ne 591711/1)

3. Tpubyna 1 mt (MuB.Ne591742/1)

4. CToabpl TUCbMEHHEIC — 2 IIT.

5. Jlocka menoBast — 1 mmiT.

6.ITaptel — 18 . 7.CTyn Tabyper — 36 1.

VYuebnas nadopatopus (yueOHslii kopiyc Ne 6,
ayn. Ne 232)

1.BoitsxnHoi mkad 2 mr. (MaB.Ne558387/1,
NuB.Ne558387/2)

2.1lIxa¢ ansa peaktusoB 2 mt (MHB.Ne558386/2,
WuB.Ne558386/3)

3.1MIxad mms mocyasr 1 mr. (MuB.Ne558385/2)
4.Crenn «llepun cucr. JI.1. Menneneena 1
wT.(MuB.Ne560006)

5.Moka naboparopnas 7 it (MuB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
HuB.Ne558384/7, uB.Ne558384/9, uB.Ne558384/8,
NHuB.Ne558384/5)

6. Cton nabopatopHslit — 16 mT.

7.Ctyn Tabypet — 30 mT.
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8. Jlocka menoBas — 1 miT.

9. pH-metp — 1 m. (MaB.Ne 557189)

10. Moiika naboparopnas 6 mr. (MuB. Ne 558384/1,
HuB. Ne 558384/2, us. Ne 558384/3, uB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becs! ananurnyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becwt anekrponnsbie — 1 mr.(MaB.Ne 558409/4)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomkad cymmnbHbiif — 1mr. (MaB.Ne
558411/2)

14.ITuceMenHbIi cTOT — 1 1mIT.

YueOHas aboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 235)

1.Bermspxnoi mkad 2 mr. (MaB.Ne558387,
WHuB.Ne558387/3)

2.1Ixa¢ ansa peaktuos 2 mt (MHB.Ne558386,
NuB.Ne558386/1)

3.1xad ans nocyns! 2 wt. (MuB.Ne558385/1,
NuB.Ne558385)

4.Crenp «Ilepua cuct. JI.1. Menneneena 1
wt.(MuB.Ne560005)

5.Moxka na6oparopnas 7 it (MuB.Ne558384/19,
NuB.Ne558384/20, UuB.Ne558384/6,
MuB.Ne558384/7, UuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cron nabopatopHsblii — 27 1T.

7.Ctyn Tabypet — 30 .

8. locka menoBas — 1 mir.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika nab6oparopHas 7iut. (MHB. Ne 558384/7,
Mus. Ne 558384/8, MuB. Ne 558384/9, us. Ne
558384/10 NuB. Ne 558384/11, NuB. Ne 558384/12,
WuB. Ne 558384/13)

10. Becsr ananutudeckue — 1 mr. (Mus.Ne 558408/3)
11. Becol anextponnsie — 1 mt.(MuaB.Ne 558409/5)
12. Onextponeus — 1 mt. (MuB.Ne 558410)
13.9nexrpomkad cymmnbHbii — 1T, (MHB.Ne
558411)

14.ITuceMeHHbBIN CTOX — 1 TIT.

VYyeOHas taboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 236)

1.Bormspxnoit mkad 2 mr. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ixad nsa peaktuBoB 2 mt (MHB.Ne558386/4,
NuB.Ne558386/5)

3.kad ans mocyast 2 wt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenpn «Ilepun cuct. .. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka naboparopnas 6 mt (MuB.Ne558384/15,
NuB.No558384/16, TuB.Ne558384/17,
NuB.Ne558384/18, uB.Ne558384/19,
NuB.Ne558384/8, TuB.Ne558384)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.
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9. PH-metp — 1 mt. (MuB.Ne 558419/5)

10. Motika ma6oparopnas 6mr. (MuB. Ne 558384/15,
Hus. Ne 558384/16, us. Ne 558384/17, Uus. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becnl ananutuyeckue — 1 mt. (MuB.Ne 558408/9)
11. Becol anekrponnbie — 1 mt.(MuaB.Ne 558409/12)
12. Onexrponeus — 1 mr. (.(MaB.Ne 558410/2,
NuB.Ne 556072)

13.9nekrpomkad cymminbHbiid — 1mr. (MaB.Ne
558411/3)

14.ITuceMenHbIi cTOT — 1 1mIT.

YueOHas aboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 332)

1.Lenrpudyra lmr. (MaB.Ne 558412)
2.Muxkpockon 1 mrt. (MuB.Ne160308)

3.ITeur mydunsHas (Mus. Ne 34751)

4.Crenn «Ilepuognueckas tadu. [1.11. Menneneera
lmt. (MuB.Ne101237)

5. Becni anextpon. SC2020 1 wrr. (MuB.Ne 35077/3)
6. lxad nns mocynsr 1wt (MuB. Ne 558385)

7. Hlka¢ mns peaktuBoB 1 mr. (MuB. Ne558386)

8. lllkad BeITsKHOM 2 T. (MHB Ne 558387/6,
558387/7)

9.Jlocka memoBast — 1 1miT.

10. JIabopaTtopHbIe CTOIBI — 15 mmIT.

11.Ctyn TaGypet — 30 mrt.

12. I[lucbmenHslii ctost — 1 mrT.

VYuebnslit kopnyc Ne6, ayz. 330

1.YcrpoiictBo s cymku nmocyasl 19 -2000 1 mr. (MuB. Ne
558405/3)

2. lIkad mns xum. nocyast 1 wr. (Mue. Ne 558596)

3. Ikad ms xum. peaktusos 1 mir. (Mue. Ne 558596/1)

4 MynbTUMeIUiHAs YCTaHOBKAa B KOMIUIEKCE ¢ KOMIbIOTEPOM 1
mT. (MuB. Ne 558883, MuB. Ne 591717/1, WUuB. 602449, MuB. Ne
602471)

5.Cyummbabiil mkad PD 115 1 wtr. (MuB. Ne 558344)

Yyebnas ayoumopus ons umenus nexyuii, npogede-
HUs 1a0OPAMOPHbIX pabom, NPaKmMuyecKux 3aHs-
muil, 0151 NPOBEOeHUs. 3AHAMUL CEMUHAPCKO20 MU~
na, yuebuas ayoumopus OJid epYNNOGbIX U UHOUBU-
O0YaNbHbIX KOHCYIbMAayul, yuebHas ayoumopus ons
meKywe20 KOHMPOIS U NPOMEXCYMOYHOU amme-
cmayuu, nomewjenue 01 camocmosmenvHou pabo-
mul.

6. Moiika mnaboparopnas 7 mr. (MuB. Ne558595/1, Ums.
No558595/2, WHB. Ne558595/3, WuB. Ne558595/4, Wms.
No558595/5, uB. Ne558595/6, VuB. Ne558595)

7. Bermsokaort mkad 4 mt. (MaB. Ne558597/1, UuB. Ne558597,
WuB. Ne558597/2, uB. Ne558597/3)

8. JTabopaTopHsIii cToa — 30 miT.

9. locka menoBas — 1 1miT.

10. Ctyn-Tabypet — 30 .

11. [ratusser 10 mT.

12. T'a30BBIE TOpENKHU 8 TIT.

13. DnexTprdeckue WIUTKH 2 mT. «OKa-5».

14. Becsr anextponnsie 1 mt. «Ohausy model Pro SPU 202

38




VYueOuslit kopmyc Ne6, ayx. 221
Yuyebnas ayoumopus ons npoeedenus nabopamop-
HbIX pabom, NpaKkmu4eckux 3aHsmuil, 0Jii npogede-
HUSL 3aHAMUL CEMUHAPCKO20 MUNd, y4eOHas ayou-
mopusi 05k 2pYNNoesiX U UHOUBUOYANLHBIX KOHCYlb-
mayutl, y4yebHas ayoumopusi O MeKyuje2o Kowu-
MPOJsi U NPOMEINCYMOUHOU AMmecmayuy, nomeuje-
HUe 0151 CaMOCMOoAmenbHol pabomol

1. YcrpoiictBo anst cymku nocyasl [19 — 2000 1 mr. (Mus.
Ne558405/1)

2. locka aynuropras 1 mr. (Mus. Ne 560483)

3.Cromuku mogbemuble 3 mmr. (MEB. Ne 558404/20, MuB. Ne
558404/21, WuB. Ne 558404/22)

4. Cymmnpaerid mkad 1 mr. (MaB. No 558344/2)

5. Motika maboparopnast 4 mr. (MuB. No 558384/1, NuB. Ne
558384/2, IuB. Ne 558384/3, NuB. Ne 558384/4)

6. llIxad ms xum. peakruBoB 1 mr. (MuB. No 558505/1)

7. lxad s xum. nocyzast 1 mr. (M. Ne 558505/1)

8. Illkad BeITsKHON 5 mT. (MHB. Ne 558507/5, WuB. Neo
558507/6, WuB. Ne558507/7, WuB. Ne558507/8, UHB.
Ne558507/4

9. Croms! mabopartopusie 30 miT.

10. Cryn-tabypert 30 mT.

11. Cron nucbMeHHbIH 1 mT.

12. Bemanka mis omexnabl BepTukambHas lmrt. (MEB. Ne
333144)

13. Iltatusse! 10 mIT.

14. T'a30BbIe TOPENKHU 8 IIT.

15. Dnextpuueckue WMTkH 2 mT. «OKa-5».

16. Becsr anextponnsie 1 mt. «Ohausy model Pro SPU 202

VYuebHusli kopyc Ne6, ayn. 222
Yyebnas ayoumopusa onsa npoeedenus nabopamop-
HbIX pabom, npaKxmudeckux 3aHamutl, 0 npogede-
HUsL 3AHAMUL CeMUHAPCKO20 Munda, yuebHas ayou-
mopus 01 2pYNNoGuIX U UHOUBUOYANbHBIX KOHCYIb-
mayuti, yuebHas ayoumopus OJii MeKyuje2o KOH-
MPOsL U NPOMENCYMOUHOU ammecmayuu, nomeuye-
Hue 0711 CaMOCOAMeNbHOU pabombl

1. YcrpotictBo mmsa cymku mocynsl [19 — 2000 1 mr. (MHB.
Ne558405/1)

2. Nocka aynutopHas 1 mrr. (MuB. Ne 560483)

3.Cronmuku noavemubie 3 mrt. (MuB. Ne 558404/20, MHB. Ne
558404/21, Nus. Ne 558404/22)

4. Cymmmnbhabiii mikad 1 wr. (MuB. Ne 558344/2)

5. Motika maboparopHas 4 mr. (MuB. No 558384/1, UuB. Ne
558384/2, IuB. Ne 558384/3, NuB. Ne 558384/4)

6. Hlxa¢ mns xum. peaktuBoB 1 mT. (MuB. Ne 558505/1)

7. Mxad mns xum. nocyasr 1 mr. (MaB. Ne 558505/1)

8. Illxkad BeTsDKHON 5 mr. (MEHB. Ne 558507/5, WHB. Ne
558507/6, WuB. Ne558507/7, MuB. Ne558507/8, Uus.
Ne558507/4

9. Croms! nabopatopaslie 30 miT.

10. Cryn-tabyper 30 mir.

11. Cron nucbMeHHbIH | T,

12. Bemanka 1yist ogex sl BepTukanbHas 1mr. (MuB. Ne
333144)

13. IlItaTuBs! 10 mr.

14. T'a30BbIe ropenku 8 wrT.

15. Dnexrpudeckue IUMTKA 2 mT. «OKa-5».

16. Becsl aextponnsie 1 wt. «Ohausy model Pro SPU 202

[lenTpanpHas HaydHast OMOIUOTEKA UMEHH
H. U. Kene3noBa. YuranbHbIN 3aI1.

I[JBI CaMOCTOSTEIbHOM pa6OTBI CTYACHTOB

O6IJ_IC)KI/ITI/I$I. KoMuaTsl JJI1 CaMOITIOATO-
TOBKH.

I[JBI CaMOCTOSTEIbHOM pa6OTBI CTYACHTOB

10. MeToauueckue PEKOMECHIANIIMU CTyJICHTAM 110 OCBOCHUIO JHCHUIIJIMHbI

OO0pa3zoBaTeNbHBINA MPOIIECC MO AUCIIUIUIMHE OpPraHu30BaH B Gopme ydeo-
HBIX 3aHATUHN (KOHTAaKTHAsI paboTa (ayAUTOPHOUN M BHEAYAUTOPHOM) 00YUAIOIINXCS
C IIPEToAaBaTesieM U CaMOCTOsATENbHAs paboTa 00yJaronuxcs). YueOHble 3aHsITHs
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(B TOM 4McClIe IO pealn3aluy NPAKTUYECKON MOJArOTOBKH) IMPEACTABJICHBI Clie-
JYIOIIMMHU BHJIaMH, BKITIOUYasi yueOHbIC 3aHTHSI, HAlIPaBJICHHbBIC HA IPAKTHYECKYIO
MOJATOTOBKY O00YYarOIIHUXCS U MPOBEICHUE TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH:

JIEKIMH (3aHATHS JICKIIMOHHOTO TUTIA);

CEMUHAPBI, MPAKTUYECKHUE 3aHATHUS, TaOOpaTOpHbIE PAaOOTHI (3aHATUSI CEMUHAP-
CKOT'0 THIA);

KypCOBO€ MTPOCKTUPOBAHKE (BBIITOJHEHHE KYPCOBBIX padoT);

IPYIIOBbIE KOHCYJIbTAIIUN;

UHAVBUyaJIbHbIE KOHCYJIbTAllUM U WUHbIE y4deOHBbIE 3aHATHA, MPEayCMaTpu-
BaIOIIME MHIMBUIYaTbHYIO paboTy MpenoaBaTes ¢ 00yJaronumcs;

CaMOCTOSTEIIbHAs padoTa 00yJaroIuXCs;

3aHATHSA UHBIX BUOB.

Ha y4eOHBIX 3aHATHSIX 00ydYarolmuecs BBINOJHAIOT 3allJIaHUPOBAHHBIE HACTOSILEH
POrpaMMON OTAENbHBIE BUbl YYEOHBIX padOT, B TOM YHCII€ OTIEIbHBIX 3JIEMEHTOB
paboT, CBsI3aHHBIX ¢ Oyaylel npodhecCHOHABHOUN eI TETbHOCTBIO.

JI7is OCBOEHUS TUCHUIUIMHBI «XUMUS» CTYIACHTaM HEO0OXOJUMO UMETh PEKO-
MeHAyeMble Y4eOHUKH U yueOHble mocobus. [Ipu ocBoeHUHN KaXKaoW U3 TeM AUCLUII-
JMHBI CTYIEHT JIOJDKEH MOCEIATh JEKIUU, BHUMATEIbHO U3YYUTh U 3aKOHCIIEKTHPO-
BaTh MaTepual Mo ONPEJEICHHON TeMe, MOATOTOBUTHCS K BBIIIOJHEHUIO JIabopaTop-
HOW paboThl, BHIIIOJIHUTE Ja0OPATOpHYIO paboTy B 1aboparopuu U 3amuTuTh €€. Ka-
XKIbIA U3 BUJOB Y4eOHOH NEATENbHOCTH OLIEHUBAETCS B OajllaX M YyYUTHIBAECTCS B
peiftunre crynenta. Jljis CaMOKOHTPOJISI CTYJEHTOB IpeJHa3HAYeHbl UHIUBUIYaIb-
HBIC 33J]aHUsI, KOHTPOJIbHBIC BOMPOCH M YIPAXHEHHS U BOMPOCHI JJIsI TIOJTOTOBKH K
onpocy. KOHTpoJIb OCBOEHUS TEM CTYAEHTOM OCYIIECTBIISIETCS B BUJI€ KOHTPOJIBHBIX
paboT U orpoca Mo TeMaM.

JUIsi KOHCIIEKTUPOBAHUSI MATEpPUANIOB 3aHATHA PEKOMEHAYETCS 3aBECTH OT-
JEeNbHYI0 TeTpaab U3 96 nuctoB. KOHCHEKT KaXa0ro 3aHATUSL CIEAYET HAYMHATH C
Ha3BaHUSl TEMbI U yKa3aHUs JaThl €ro NMpoBeleHus. Bce 3aronoBku pa3nenoB marte-
puasia cieayeT 4YeTKO BBIIENATh, HAIpUMeEp, MoAuYepKuBaHueM. Bo BpeMs 3aHsATHS
ClIelyeT BHUMATEJIbHO CIEAUTDH 3a XOJ0M MBICIIH MPENoiaBaTeNsl U 3aluchiBaTh BaXK-
HelMe onpezeneHus, pa3bsicHeHus, GOpMyJibl, Ha3BaHUS BEIIECTB, YPAaBHEHUS XU-
MUYECKHX peakiuil. Takke Hy’KHO CTapaTbCs BOCIIPOU3BOIUTH B KOHCIIEKTE PUCYHKU
U Ta0JIMLBI, KOTOPbIE JEMOHCTPUPYET IpernoaaBaress. MaTepuan, KOTOPbIA KaXeTcs
CTYACHTY HEOCTaTOUYHO MOHSTHBIM, CJIEeIyeT NpopadoTaTh MO Y4eOHUKY U BOCIIOJNIb-
30BaThCsl MMOMOIUIBIO TpenoaaBaresisi. PaboTaTh ¢ KOHCIIEKTOM HY>KHO €KEHEIENIbHO,
BHOCSI B HETO CBOM JIOTIOJTHEHUSI, 3aMEYaHMsI M BOIIPOCHI (JJ1s1 3TOTO B TETPAAM CIEy-
€T OCTaBJIATh IIUPOKHUE TOJIs).

JIjist moAroToBKU M (PMKCUPOBAHUS JTaOOPATOPHBIX pabOT ClelyeT 3aBECTU OT-
JeJBbHYIO TeTpaab U3 48 nmuctoB (1abopaTtopHslil xypHai). [Ipu moaroroske k jgado-
paTopHoil paboTe cieayeT cocTaBUTh KpaTkuil (1-1,5 cTpaHUIbl) KOHCIIEKT TEOPETH-
YeCcKOro maTepuasa, Ha KOTOpOM OCHOBaHa JaHHas JabopaTopHas padota. [ns mon-
TOTOBKH KOHCIIEKTA HCIOIb3YIOT TJIaBbl yueOHNKA, PEKOMEHI0OBaHHbBIE MPETNojaBaTe-
JIEM, U KOHCIIEKT, 3alIMCAaHHbIM HAa 3aHATUM. Takke Npu JOMAIIHEN CaMOCTOSATEIbHON
MOJITOTOBKE K J1a00paTOpHOM paboTe HYKHO HA4YEepPTUTh TaOJHUIbI, TPUBEAEHHBIE B
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NPAaKTHUKyMe, U MPOU3BECTH HEOOXOAMMBIE NJIsl MpoBeAeHUs] paboThl pacuéthl. Jlo-
MaITHsS TIOJTOTOBKA SIBIIAETCS HEOOXOMMMOW 4YacThio jabopaTopHOil paboThl. bes
He€ HEBO3MOXEH OCMBICIICHHBIA MOJIXO0/ K BBIMOJIHEHUIO SKCIIEPUMEHTOB U U3MEpe-
Huil. Kpome Toro, orpannyeHHOE BpeMsl, OTBOAMMOE Ha BBINOJIHEHUE J1a0OpaTOPHOU
paboThl, TpeOyeT XOpOoIIO CKOOPAMHHUPOBAHHBIX IEHCTBUI CTyAEHTa, K KOTOPBIM
Tak)Ke HE0OXOJUMO IMpeABapUTENbHO NMOArOTOBUThCS. Ilocie 3aBepiieHus skcnepu-
MEHTAJIBHOM 4YacTu paboThl HEOOXOAMMO IMPOU3BECTH OOpabdOTKY MOJyYEHHBIX pe-
3yJIbTATOB, CJI€NaTh BHIBOJBI U 3AILIUTUTh padOTy y IperoaaBaTess.

B xone 3aHATHS HY’)XKHO aKTMBHO paOoTaTh, OTBEYasl Ha BOIIPOCHI MpEIoiaBa-
TEJsl, y4acTBYs B IMCKYCCHH U 3a/aBasi COOCTBEHHBIE BOTIPOCHI JIJIsl YSICHEHHSI CIIOXK-
HOTO JIJIsl TOHUMAaHMsI MaTepHana.

Ha mepBoM 3aHSTHH BCE CTYACHTHI 3HAKOMSTCS C MpaBUIAMH TEXHUKH 0€30-
MAacCHOCTH U OOS3aHBI CTPOTO BBHIMOJHATH WX MPHU MPOBEIACHUH BCEX J1a00paTOPHBIX
pabor.

[Ipomyck 3aHATHII 0€3 YBOXKUTEIbHON MPUUYMHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTU (TIPOMYIIEHHBIE JIaOopaTOpHBbIE PaOOTHI, HEBBHITIOJHEHHBIC WHIUBUAYaTHHBIC
JIOMAIlIHUE 3aJlaHusl, KOHTPOJIbHbIE PAOOThI, KOJUIOKBUYM) JOJKHBI ObITh JTUKBUIU-
poBanbl. Tekymiue 3al0JKEHHOCTH O WHAMBUAYAJIbHBIM JIOMAIIHUM 33JaHUsM,
KOHTPOJIBHBIM paboTaM U 3alluTe JJaOOpaTOpHBIX pabOT AOKHBI ObITh JIMKBUAUPO-
BaHbl B TEUCHHE HEJAEH MOCIe CpoKa, 0003HAUEHHOI'0 B TEMAaTUYECKOM IUIaHE J1abo-
paTopHbIX paboT, BO BpeMsl, ompezenseMoe npenojaBareneM. Kaxnas cienyromast
HeZeNsl ONOo3JaHMs HaKa3blBaeTCsl BhIYMTaHWEM | Oajuia U3 OLIEHKH 3a JOMalllHee 3a-
nanue. OTpaboTKH JJa0OPaTOPHBIX PA0OT OCYIIECTBIISIOTCS TOJIBKO B IPUCYTCTBUU U
1I0JT PYKOBOJICTBOM JIaDOpaHTa, KOTOPBIM Ha3HAYaeT BpeMsi OTPAOOTKH.

CamocTosiTenbHast paboTa CTYACHTOB HaJ KypCOM TUCIUIUIMHBI « XUMUS) 3a-
KJIFOUAeTCA B CUCTEMAaTUYECKOM paboTe ¢ yYEOHMKOM U JIEKIUSAMU, TOATOTOBKE K J1a-
OopaTopHBIM paboTaM, KOHTPOJIbHBIM paboTaM M KoJuiokBuymMaMm. Ocoboe MecTo B
CaMOCTOSITENTLHOW pab0Te 3aHWMAET BBIMIOJHEHUE WHIUBUAYATHHBIX JOMAIIHUX 3a-
JaHUM, KOTOpPbIE MO3BOJISIOT OCYUIECTBIIATh CAMOKOHTPOJIb YCBOCHUS Y4eOHOTO Ma-
Tepuaa, IPUBUBAIOT HABBIKM MOMCKAa HEOOXOIMMON XMMHMUYECKON HH(pOpMauuu U
HEOOXOJUMBIX B OYyIyIIed MPaKTUYECKOW NeATebHOCTH 0aKalaBpOB XWMHUYECKHX
pacueTos.

[Tpu pemennu 3aga4 HEOOXOAUMO pa3oOpaTh BCE TUIOBbIE 3aJaul, IPUBEAEH-
HbIE€ KO BCEM TE€MaM, YTO MOMOKET B BBIIIOJHEHUU HHIWBUIYATBHOTO JOMAIIHEIrO
3aJJaHus] U KOHTPOJIBHOU pabOThI, KOTOPAast 3aBEpPIIACT KaXIyI0 TEMY Kypca.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

[IpomymieHHbIE JIEKIIUM CTYJEHT OTpadaThIBa€T CaMOCTOSITENFHO, H3ydas
y4eOHUK U TOTIOTHUTEIBHYIO IUTEPATYPY MO COOTBETCTBYIOIIUM TEMaM.

CryneHT, MpOIMyCTUBIINN JTaOOPATOpHBIE 3aHATHS, 0053aH MOATOTOBUTH KOH-
CTIEKT MPOMYIIEHHON JabopaTopHOi pabOThI, MPEAOCTABUTh PEIICHUE TECTOBBIX 3a-
JAHUH 10 MPONYIIEHHON TeMe U B MPUCYTCTBUM JlabopaHTa Kadeapsl oTpadoTath eé
B cBOOOAHOE OT 3aHATUH BpeMs. CTyaeHT 06e3 KOHCIEKTa J1abopaTopHOi paboThl HE
nomyckaercsi 10 oTpadotku. [locie BeimoaHeHus 1a00paTopHOil paboTh! 1abOpaHT B
KOHCIIEKTE CTaBUT JaTy OTPaOOTKU U MOIHCH.
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Tekymme 3a70JDKEHHOCTH MO WHWBUYaJbHBIM JOMAIIHUM 3aJaHUSIM, KOH-
TPOJILHOUM paboTe M 3amuTe JabopaTOPHBIX PaOOT MOKHBI OBITH JTMKBHIUPOBAHBI B
TEUCHHE HEIETH IMOCJe CPOKa, 0003HAYECHHOTO B TEMAaTHYECKOM IUIaHe JiabopaTop-
HBIX paboT, BO BPEMsi, ONIPEACIIIEMOE MTPEMNO/IaBaTEIIEM.

11. MeToauveckue peKOMEHAANNH NMPENoAABATESIM 10 OPraHU3aAIUU 00yYeHMsI
10 AUCIHUILINHE

Crennduka TUCHUTIINHBI « XUMHS» 3aKII0YAETCsS B HEPA3PBIBHON CBS3U TEO-
puH ¢ npakTtukoi. TeopeTrueckre 3HaHUS, KOTOPbIE CTYACHTHI MOJy4YaloT Ha JICKI[U-
SX U IPU CaMOCTOSATEIBHOM IMOATOTOBKE, MOATBEPKIAIOTCS U YCBaMBAIOTCS Ha J1a00-
paTOpHBIX 3aHATHAX. IS yCIEIHOro yCBOCHHS MaTepuaja HeOOXOIUMBbI 3HAHHUS
XUMHH B 00BEME IIKOJIBHOW MPOTrpaMMbl U MaTeMaTukd. [loBbIlIeHHEe ypOBHS 3Ha-
HUH 110 XUMHUHU y CTYJICHTOB HEPa3pPBIBHO CBSI3aHO C IIOMCKOM W BHEIPSCHUEM HOBBIX
nyTel COBEPIICHCTBOBAHUS METOINKH IPEIIOaBaHuS:

- WCIIOJIb30BaHKUE Pa3sHOOOpa3HbIX (OPM, METOMOB M NMPUEMOB aKTHUBU3AIMH
MI03HABATEIILHOM JIEATEIPHOCTH YJaIuXxcs (B T.4. aKTUBHBIX U MHTCPAKTUBHBIX );

- WCIOJIb30BaHUE HArJISHOTO MaTepHalia: TaOJMIl, PUCYHKOB, CXEM, IPUPO/I-
HBIX MUHEPAJIOB, JEMOHCTPAIIHS OTBITOB,;

- peIIcHHEe XUMHUYECKHX PACUETHBIX M IKCIIEPUMEHTAIBHBIX 3a7a4 KaK METOJ
00y4YeHUs XUMHH;

- KOMITBIOTEepU3aIvsl 00YICHUS;

- HCIIOJIb30BAaHHUE PAa3IMYHBIX (HOPM OpraHU3aIlMU CAMOCTOSITEIILHOW PabOTHI
CTYZCHTOB: WHAWBUIyaJIbHAS, TPYIIIOBas, KOJJICKTUBHAS;

- OpraHu3aIs WHIUBUAYaIbHOW pabOTHI CTYICHTOB C YYETOM YpPOBHS MOATO-
TOBKH;

- CHCTEeMaTHYCCKUH KOHTPOJIb 3HAHUH B Tporiecce oOydeHus (MpOBepKa HH M-
BUyaJbHBIX 3aJaHHH, MPOBEJICHUEC KOHTPOJBHBIX padOT, OMPOC MO TeMaM, HpUeM
71a00paTOPHBIX PadoT).

IIporpammy pa3padorasa:

I'puropseBa M.B., k.ii.H
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PEUEH3U
ua pabouyio nporpammy ancunmannbi «510.08 Xumus»
ONOI BO no nanpassennio 21.03.02 -3emaeycrpoiicrso u KAAaCTPbi HANPABJCHHOCTH
«3emaeycrpoiicTos,

(kBasud us BhIY a— bakanasp)

Topumubiv C.IT, npodieccopom kadeapsi arpoOHOMIHECKOi, GHONOTHUECKOMN XHMMH 1 pa-
aunonorun ®IEOY BO «Poccuiickuii rocy apesennsiit arpapubiii yuusepeuret - MCXA umenn
K.A. Tumupssesa, 10KTopom GHONOrHYECKIX HayK, npodeccopom (aanee 1Mo TEKCTY PELEH3EHT),
npoBe/ieHa perensns paboyeit nporpammel aucuummibl «51.0.08 Xumus» OIOI BO no ua-
npasiesmio 21.03.02 — «3emeycTpoiicTBO 1 KazacTpbiy, HaNpPaBJICHHOCTH «3eMIeyCTpOiicTBO»
(6axanaspuar), paspaboranndit B ®I'BOY BO «Poccuiickuit rOCYIapCTBEHHbII arpapHbiii yHiBep-
cuter — MCXA nmenn KA. Tummpssesan, na kadeape Xumim (paspaGorunku — barnasen H.JIL.,
JIOUCHT Kapeapb! XMMHH, KaH/IAT TeXHUUCCKHX Hayk # ['puropsesa M.B. nouent Kaeapsr xu-
MHH, KaHAWAAT NEAarOrHeCcKHX HayK).

PaccmoTpes npeacTasentLie Ha PEICH3MIO MATEPHATEL, PELICH3CHT NPHINE K CaeyouHM
BBIBOJIAM:

1. Ipeanasnennas paGouas nporpamma aucimmmss «B51.0.08 Xuvus» (nanee no Tekery
Tlporpamma) coomsemcmevem tpetosaunam GI'OC no Hanpasienmio 21.03.02 — «3emneyctpoii-
CTBO 1 Kazactpew. [Iporpamva codepocum Bee OCHOBHBIC pasaenbl, coomeememeyem TpedoBaHH-
AM K HOPMATHBHO-METOIMYECKUM JIOKYMEHTAM.

2. Tlpeacrasnennas B [Tporpamme akmyansnocms yueGHOM AMCUHIIHHE! B pamKax peajm-
sawn OTNOIT BO we nodnexcum comnenuio — mucimninna oTHOCHTC K 6a30Boii 4acTy yueGuoro
umkna—b1.

3. lpencrasnennsic B ITporpamme yesu aucummmub coomeemangviom TpeGOBAHUAM
®r'oC BO wanpassenns 21.03.02 — «3emneycrpoiicTso 1 KaJiacTpe.

4. B coorsercrsiu ¢ [Tporpammoii 3a mncummmisoii «B51.0.08 Xumvus» 3aKpeNIeHo 3 Kkom-
nemenyu. [lncunnmisa «51.0.08 Xumus» u npencrasiennas Iporpamma cnocobua pearuzosame
X B O0BABICHHBIX TPeGOBAHILX. PesyibTaThl 0GyueHns, Npe/CTaBICHHbE B Ilporpamwme B kare-
TOPHAX 3HATD, YMCTb, BIAICTh COOMGENCMEYIOM CEUMPUKE H CONCPKAHMIO TUCIMILTHE i Je-
MOHCIPUPYIOM BO3MONCHAMb IOy HCHHS 3aSBACHHBIX PE3yTLTATOB.

5. O6mas TpyaoémkocTs aucummmibt «51.0.08 Xumusm» cocrasnser 7 3auTHbIX eMHUIL
(252 yaca).

6. Mndopmaius 0 B3aHMOCBA3M H3y4aeMbIX AMCIUHMILTHE M BONPOCAM HCKITIOUCHHS ny6m-
POBAHUA B COACPKAHMN JMCUMILTHH coomeemcemeyem neiictButensHoctd. Jucimmmua «B51.0.08
Xumus» B3aumMocsA3ana ¢ Apyrumu aucumnmmsnamu OITOIT BO u YueGHoro miana no HanpasJe-
HHio 21.03.02 ~ «3emieycIpOiiCTBO H KAZACTPHD M BO3MOKHOCTH AyOAMpOBaHNS B COACPKAHUU
OTCYTCTBYET.

7. Tpeacrasnennas TIporpaMva NpeanonaraeT HCHoOL3OBAHME COBPEMEHHBIX oGpasosa-
TEJBHBIX TEXHOJIOTHIA, HCMIOJIb3YEMbIE TIPH PEATH3AIMH PA3THYHBIX BHIOB y4eGHOI paborsl. Dop-
MBI 00pa3oBaTEBLHBIX TEXHONOMHIT CoomBemcmeayiom crieuiduKe AUCIHILITHHbL.

8. Iporpamma ancimmuminust «51.0.08 Xumus» npemionaraer 3ausTus s HHTEPAKTHBHO
dopme.

9. Buasl, cosiepxanie H TPYJI0EMKOCTh CAMOCTOSTENLHOI paboThl CTYICHTOB, NpeACTaB-
nennvie B [Iporpamme, coomeemangyiom TpeGoBaHHAM K MOATOTOBKE BBIITYCKHUKOB, conepxka-
untmes 8o @IOC BO wanpassenns 21.03.02 — «3emieycpoiictso 1 KaacTpun).

10. Ipeacrasnennsic i onucantbie B [Tporpamme (opmb meKyufeu OUeHKH 3HaHHIT (MHAH-
BHIATLHBIC 32/1aHHA, KOHTPOJIbHbIC PabOThI, TECTEI, ONPOCH, 3aIIMTa TaGOPAaTOPHEIX paGoT), co-
omeemangyiom CietuduKe AMCIMIUTHEBL H TPEGOBAHUAM K BBIUTYCKHHKAM.
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Dopma NPOMEKYTOUHOrO KOHTPOS 3HAHMIL CTYACHTOB, npeaycmotpennas [porpammoit,
OCYUIECTBIAETCA B (JOPME 3a4€Ta, UTO COOmEememeyan CTaTycy JMCLMIUTHHDL, KK AMCLHILTHHbI
Ga3osoii wactu yueGHoro unkia — 51 ®I'OC nanpasnenns 21.03.02 — «3emneyCcTpoiicTBO M Kaja-
CTpB),

11. Dopmbl oueHKH 3HaNMIT, IPe/ICTABCHHbIC B Iporpamwme, coomeememeyiom cneunduxe
JHCUHIUMHBL 1 Tpeb K BBIITY M

12, Yuetno-meromueckoe oGecneuenue ANCUHIIHHbL NPEJICTABJICHO: OCHOBHOI JIMTEpa-
TYPOii — 5 HCTOUHHKOB (3 Ga30BbIX yHeGHHKa i 2 MPAKTHKYMa), J0TOTHHTEBHOI JmTeparypoii — 4
HAMMCHOBAHUA, MCTO/IMHCCKHMH YKa3aHUAMH — | uctounnk, HuTepHer-pecypest — 9 HCTOUHHKOB 1
coomeememeyem Tped DIroC nanpasnenns 21.03.02— «3emneycTpoiicrso n KaaacTpbb.

13. MarepuasibHO-TeXHHUECKOE  00CCIICHCHHE  AMCIUMILINHE COOTBETCTBYET Crennuke
auncunnumint «B51.0.08 Xumusm» u obecneunsaet enoss3osanmne COBPEMEHHBIX 00Pa30BATCABHBIX,
B TOM YHCJIC HHTEPAKTHBHBIX METOI0B 00Y4EHHSA.

14. MeToamueckite peKOMEHALIH CTYCHTAM H METOHYECKHE PEKOMEH /AL npenoasa-
TEJAM 110 OPraHu3ALiH O0YUCHIA N0 MCLMILIHHE AAIOT NPEACTABNGHHE O CrietndHKe 00yueHus
no aucuunaune «51.0.08 Xumus».

OBIIHME BBIBO/IbI

Ha ocrosanin nposeienoii peLensnu MOKHO CeNaTh 3aKIoYeHHe, YTo XapakTep, CTpyk-
Typa n conepxanue paboueii nporpammet aucummannst «51.0.08 Xumus» OIMOIT BO no Harnpas-
aenmo 21.03.02 - «3eMICYCTPOICTBO H KAJACTPBI», HANPABICHHOCTH «3emeycTpoiicTBo»  (kBa-
J(UKALIS BITYCKHUKA — Oakanasp), paspaGoraunas Barnasen H.JL, gouentom Kadepbl XHMHH,
KAH/IIATOM TEXHUYECKHX Hayk, u ['puropsesoii M.B., jouenrtom kadenput xumun, Kananaarom
TICAarorMyeckuX Hayk, coorsercrayer tpeGosannam GI'OC BO, cosp M Tped KO-
HOMHKH, PIHKA TPY/1a H MO3BOJMT NPH ¢& pealH3aunm ycreuHo obecnednts (opMHpORHIC 3asB-
JICHHBIX KOMIICTEHIIHIT.

Peuensent: Topumu C.I1., npodeccop kadeapsi, Guonorueckoii Xumun 1 paanonorin «PoccHii-
CKHil rocyzapcTsennbiii arpapubiii yausepeuter - MCXA nm A, Tumupazesay,
ZOKTOP GHQIOTHYECKHX HayK, npodeccop
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