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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | B1.0

2.1

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.1.1

Beenenue B mpogeccuto

2.12

HUctopus (uctopust Poccuu, BceoOmmast CTopus)

2.13

OKoorus

2.14

dusuka

2.2

JMCHUTINHBI U IPAKTUKH, I KOTOPBIX OCBOECHHE JAHHON IMCHUITUHBI (MOYJIf) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1

MaTepI/IaJIOBeI[eHI/Ie. TexHomOTHUs KOHCTPYKIIMOHHBIX MaTCPUATIOB

222

dusuka

223

Mertpornorusi, CTaHIAPTU3AIMSA H CEPTUDUKALIUSL

224

COHpOTI/IBHGHI/IC MaTcpuaoB

225

Teopernueckast MExaHUKa

2.2.6

TeOpeTI/I‘IeCKI/Ie OCHOBBI DJICKTPOTEXHUKHU

227

I'mppomexanuka

228

JICTEU'II/I MallruH 1 OCHOBBI KOHCTPYUPOBAHUSA

229

O6H_laﬂ QJICKTPOTCXHUKA U BJICKTPOHHKA

2.2.10

Teopm{ MCXaHN3MOB MalllH

2.2.11

Texuudeckas TepMOJAMHaAMHUKa U TEIJIONepeaada

2.2.12

Cy[[OBI:Ie BCIIOMOT'aTCIBbHBIC MCXAaHU3MBbI, CUCTCMBI 1 yCTpOﬁCTBa

2.2.13

IInaBaTenbpHas

2.2.14

CyI[OBBIe KOTCJIBHBIC U ITAPOIIPOU3BOAAIINEC YCTAHOBKHU

2215

DnexTpoodopynoBaHHE CYIOB

2.2.16

Cy,I[OBBIC JABUI'aTCJIM BHYTPEHHET'O CTOPaHUsA

2.2.17

CynoBsie TypOOMAaIIHbI

2.2.18

CyﬂOBI)Ie XOJIOAWJIBHBIC YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AYyXa

2.2.19

TexHOIOTrus TEXHHIECKOTO 06CJ'Iy)KI/IBaHI/I5[ 1 pEMOHTA CyJ10B

2.2.20

OCHOBBI aBTOMAaTHKH U TCOPHUH YIIPABJICHUA TEXHUIYCCKUMU CUCTEMAMU

2.2.21

OO0muit Kypc TpaHcHopTa

2222

CraTucTuka

2.2.23

dunocodust

2.2.24

DKOHOMUKA TPEATIPUATHUS

2.2.25

rOCyHapCTBeHHaH TPaHCIIOPTHAsA MMOJIUTUKA

2.2.26

LlenooOpa3oBaHue Ha TPAHCIIOPTE

2.2.27

HHadopmannoHHbIE TEXHOIOTHI

2228

TGOpI/Iﬂ TPAHCIIOPTHBIX MPOIECCOB N CUCTEM

2.2.29

TexHosOrnyecKkue OCHOBBI HMHTCJUICKTYAJIbHBIX TPAHCIIOPTHBIX CUCTEM

2.2.30

IIpakTHKa 10 MOIYYCHUIO IEPBUYHBIX TPO(ECCHOHATIBHBIX YMEHUI U HABBIKOB (B TOM YHCIIE IEPBUYHBIX YMEHUH I
HaBBIKOB HAy4YHO-HUCCIIEI0BATEIbCKON AEATETBHOCTH)

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCsl, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHHUITIJIMHBI

(MOJIY.JIST)

OIIK-3: CniocoGeH ucno/ib30BaTh OCHOBHBIE 3AKOHbBI €CTECTBCHHO-HAYYHBIX TUCHUILIMH B IPO(ecCHOHAIBLHOI
AesITeJIbHOCTH

OIIK-3.1: I/ICHOHLBYGT OCHOBHBIC€ 3aKOHbBI €CCTECTBCHHO-HAYUYHBIX JUCHUIIJINH

OIIK-3.2: IIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX AUCIUILUINH B IPOGECCHOHATBHON e TENbHOCTH




OIIK-3.3: OpuenTtupyercsi B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX JIMCIUILIMH C IIEJIBI0 TPUMEHEHHUS UX B
po¢eCcCHOHATBHON AeITENbHOCTH

B pe3yabTrarte ocBOeHHS THCHUTIIHHBI 00y4AIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUYIECKOH M HEOPTaHHUECKOH XUMHH; KJIACCU(HKAIIIO U CBOHCTBA XMMUYECKHX JIEMEHTOB,

BCIICCTB U CO€Z[HH€HHﬁ, HX Ha3HaYCHHE U 00JaCTH IIPUMCHCHUA.

3.2 | YMeTh:

3.2.1 | Ucnionb30BaTh OCHOBHBIE 3JIEMEHTapHBIE METOIBI XMMUYECKOTO UCCIICAOBAHMUS BEILIECTB U COETMHEHUH.

3.3 | Bnagersn:

3.3.1 | CrtocoOHOCTBIO BHIITOJTHEHHST OCHOBHBIX XMMHYECKHUX JTa00PAaTOPHBIX OIlepanuii.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHue pa3aesioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3gen 1. OcHOBHbIE IOHATHS U 3aKOHBI XUMUH
Cp Oo6mme moustus xumuu /Cp/ 2 2 0
Jlex OcHOBHBIE 3aKOHBI XUMUH /JIex/ 2 J1.1 0
Cp OcHoBHbIE 3aKOHBI XUMUH /Cp/ 2 4 0
Paznen | Pa3gen 2. CTpoeHue BelecTBa
Jlex Crpoenue aroma /JIex/ 2 1 JIT.1 0
31
Cp Crpoenne atroma /Cp/ 2 4 0
JIa6 Crpoenue atroma. Pemenne 3anay /J1a6/ 2 2 JI1.1 0
91
Jlex Iepuonnueckas cucrema. Ilepuoamueckuii 3akoH /Jlex/ 2 1 JI.1J11.2 0
3132
Cp Ilepuonnyeckas cucrema. [lepuoauueckuii 3akon /Cp/ 2 4 0
Jlex Xumuueckast cBsi3b /JIex/ 2 1 J1.1 0
31
Cp Xumuaeckas cBsizb /Cp/ 2 4 0
Pazpen | Paspen 3. Xumuueckasi TepMOAMHAMHIKA M KHHETHKA
Jlek DHepreTrka XUMHUECKUX peakiuii /JIex/ 2 2 JI1.1 0
31
JIab OHepreTHka XUMUYECKUX peaknuil. Pemenne 3agau /J1a6/ 2 2 JI1.1J11.2 0
32
Cp DHepreTrka XUMUUECKUX peakiuii /Cp/ 2 4 0
Jlex CKOpOCTh XUMHUYECKUX peaknuit /JIek/ 2 1 JIT.1 0
31
JIa6 JIP 1. CkopocTh XUMHUUECKUX peakiuii /J1ab/ 2 2 JI1.1 0
JI1.2J12.1
2.3
32
Cp CkopocTh XUMUYeCKuX peakuuii /Cp/ 2 4 0
Jlex Xumuueckoe paBHoBecue /JIek/ JI1.1 0
€]
JIab JIP2. Xumunaeckoe paBHoBecue /J1ab/ 2 2 JI1.2712.1 0
2.3
32
Cp Xumuueckoe paBHoBecue /Cp/ 2 10 0
HKP WuauBuayanbaoe 3ananue 1 /UKP/ 2 1 0
Paznen Paznen 4. Xumnueckne CHCTEMBI
Jlex PacTBOpHI U MX cBo¥icTBa /JIek/ 2 2 JI.1J11.2 0
32
J1a6 JIP 3. NonHOOOMeHHbIe peaknnu /J1ab/ 2 2 JI1.2J12.1 0

J12.3




Cp PactBOps! 1 ux cBoifcta /Cp/ 2 12 0
Jlex T'unponus coneit /Jlex/ 2 2
JIab JIP 4. T'unponus coneit /J1a6/ 2 2 JI1.2712.1 0
2.3
32
Cp T'unposns coneii /Cp/ 2 10 0
Jlek OKHUCIUTETLHO-BOCCTAHOBHUTENBHBIC peakiuu /JIex/ 2 2 0
€|
JIab JIP 5. OKuCIHUTEeIFHO-BOCCTAHOBUTEIbHBIC peakiun /J1ab/ 2 2 J1.1 0
J1.2J12.1
2.2
32
Jlex ONeKTpoXuHIecKue cucTeMsl /JIex/ 2 4 0
31
Jlab JIP 6. I'anpBannueckuii snement. JIP 7. DnekTponau3 pacTBOpoB U 2 4 JI.1J11.2 0
pacrmuiaBoB /J1a6/ 22
Cp DnekTpoxundeckue cucteMsl /Cp/ 2 12 0
HKP HNuauBuayansHoe 3ananue 2 /UKP/ 2 1 JI.1J11.2 0
31

5. COJEPJKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznien 1. OcHOBHBIEC IOHATHSA U 3aKOHBI XUMHH

Tema 1.1 OOmye TOHATHSI XUMUKA

OCHOBHBIC LICJIU U 32J1a91 TUCLUILIMHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOIIEH cHcTeMe IIOATOTOBKH CICHUAIIHCTA.
Xumuueckuil anemeHT. Atom. ITpocThie u cnoxHble BemecTBa. OTHOCHTENNBHAS aTOMHas Macca. Mosekyna. OTHOCUTENbHAS
MOJIeKyIsIpHas Macca. Moibs. MonsipHas Macca. OCHOBHBIE METOIbI OMPEACTICHHSI COCTaBa MOJIEKYII, aTOMHBIX M MOJIEKYJISIPHBIX
Macc. DKBUBaeHT. MosipHast Macca SKBUBaJieHTa. Kiacchl n Ha3BaHUSI XUMHUYECKUX COEAUHEHUH.

Tema 1.2 OcHOBHBIE 3aKOHBI XUMUHU

3aK0H COXpaHEHHSI MACChl U PHEPTHH. 3aKOH IKBUBAJIEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIICHUH. 3aKOH
9KBHUBAJIEHTOB. ['a30BbI€ 3aKOHBI.

Paznen 2. CtpoeHue BeriecTBa

Tema 2.1 Ctpoenne aroma. McTopus u3ydeHus: CTpOCHUsI aToMa. DIEKTPOH, €ro 3aps, Macca u pasmepsl. OnbITel Pezepdopaa.
IInanerapHas MozieNb CTPOCHUS aTOMA, €€ CBSI3b C TEOpPUEH KBAaHTOB U criekTpamu. Henoctatku Teopuu bopa. KBaHTOBBII XapakTep
HOTTIOMEeHHs U u3nydeHus sueprun. [Tocrostanas [Tnanka. Ypasrenue ne bpoiins. Ypasrenue llpeaunrepa. CooTHomeHHe
HeomnpeneneHHoctH [ eiizenbepra. KBaHToBbIC Yncna U nx Qusnyeckuii cMbicia. ATOMHast opOuTaib. PactipeneneHne JIeKTpOHOB
10 YPOBHSM ¥ MOJYPOBHSM B 3aBUCHMOCTH OT SHEPTETHYECKOTO COCTOSHHSA. DJICKTpOHHAs KoHpuryparws aroma. CBoicTBa
XHMHYECKOTO JIEMEHTA B 3aBUCHMOCTH OT €T0 JIEKTPOHHOI KOH(DUTYpaIHH.

Tema 2.2 [lepuonuueckas cuctema. [leproandeckuii 3aK0oH

CrpykTypa nepruoandeckoit cucremsl. [lepronuueckue 1 HemepuoandYecKUe CBOCTBa 11eMeHTOB. Poitb aToMHOI Macchl B
knaccudukanym. [lepuoandeckuii 3axon J[.M.MenneneeBa BanmeHTHOCTh. 3aKOHOMEPHOCTH BAJICHTHOCTH B 3aBHCUMOCTH OT
MOJIOJKEHUS B CHCTEME. 3aKOHOMEPHOCTH M3MEHEHUS pajiiyca aToMa, SHEPTUH CPOJCTBA K IEKTPOHY, SHEPTUH HOHU3AIUH U
3NEKTPOOTPULATENBHOCTH, B IEpHOIHUecKoil cucteMe. [lepHoAnYHOCTh U3MEHEHUST CBOMCTB XUMHYECKUX DJIEMEHTOB U UX
COEJIMHEHUH.

Tema 2.3 Xumuueckasl CBA3b.

[Ipupona cust XUMHUYECKOro B3auMoaeiicTBus. MIoHHas CBsI3b. DNEKTpocTaTHUECKOe B3auMo ieiicTBre HOHOB. CHIIBI OTTAIKUBAHUS
MeJy pa3sHO3apsHKEHHBIMU HOHAMH Ha OJM3KUX paccTosHusAX. KoBaneHTHas cBsA3b. Bu/bl KoBaneHTHOW CBSI3HM. XapaKTEepHCTHKU
KOBAJEHTHON CBSI3U: JUIMHA, HAIIPABJICHHOCTb, IIPOYHOCTH. BaneHTHBIH yroin. ' mOpuan3anus aToMHBIX opOuTaneil. JHepris
pa3psiBa cBs3H. [IoNsApHOCTD CBsI3U. JIUMOIBHBINA MOMEHT. JIUMOIHN MOCTOsIHHBIC U HaBeeHHbIe. OMUHApHBIE (CUIMa-) H KPAaTHEIE
(Tu-cBsI3M).

OmnmcaHne KOBaJEHTHOW CBS3M METOZOM BAJICHTHBIX CBA3€H M METOIOM MOJIEKYISIPHBIX OpOuTaieit.

Kpucrannsl. Tunsl KpUCTAIVIMYECKUX PELLETOK. DHEPIus peleTku. MeTaminueckas CBs3b.

BonopoaHas cBs3b. MEXMOINEKYIISPHAs U BHYTPUMOJIEKY/sIpHAsk BOAOPOAHAs CBA3b. MexXMOIeKyIsIpHOEe B3auMO IeHcTBHE.
OpueHTallMOHHOE, MHAYKLIMOHHOE U TUCIEPCHOHHOE B3aUMOJEHCTBHE.

Kowmmurexcusie coennaenns. KoopaunannonHas Teopust. LleHTpansHeIi HoH (KoMImiekcooOpaszosatens). [Ipupona cur
KOMIUTEKCO00pa3oBaTemss. 3aBUCUMOCTH ITOJI0KEHHS 3JIEMEHTa B TIEPUOIUUECKOM CHCTEME U eT0 CIIOCOOHOCTH K
KOMILIEKCO00pa3oBaHHmIo. JInranapl 1 KoopauHanuoHHoe ynciio. [Ipupona cun aurangoB. BHyTpeHHss v BHEIIHsA cdepa
KOMIUTEKCHOTO coemHeHus. Kiaccudukanms u HOMEHKIaTypa KOMIUIEKCHBIX COSTMHEHHH. V30MepHs KOMIUIEKCHBIX COCIHEHHMI.
XenaTHBIC COCIUHCHUS M X OCOOCHHOCTH.

Pusnyeckue cBONCTBA BEILIECTB B 3aBUCMMOCTH OT XUMHUYECKHUX CBA3EH.

Paznen 3 Xumuueckasi TepMOAMHAMHKA U KHHETHKA




Tema 3.1 DHepreTrka XUMHYIECKUX IIPOIIECCOB

[TonsiTHE TepMoIUHAMUYECKOI cucTeMbl. TepMoanHAMUUECKUE TapaMeTphl CUCTEMbl. BHYTpEHHSS SHEprysl, SHTAIBIUS (TEIJIOTa)
1 paboTa. DHTAIBIHS CHCTEMBI U €€ U3MEHEeHHe. TepMOXIMUYECKHe YpaBHEHHA. DHTAJIBIN (TeruioTa) oOpa3oBaHus. TerioBble
9(h(eKTh U UX UCTIOIB30BAHIE B XUMUUECKON TEXHOIOTHH. 3aKoH ['ecca u cinenctus u3 Hero. Kimaccudukarus
TEepPMOJIMHAMUYECKHX MpolieccoB. HampaBieHHOCTh XUMUYECKUX peakuuid. Durponust. CBoOoHast sHeprus ' mb60ca. CtannaptHas
sHeprus ['mb60ca oOpa3oBaHus

Tema 3.2 CkopoCTh XUMHUUECKHUX pEaKIUn

CKOpOCTh XUMHUYECKUX PEaKIHil B TOMO- M T€TEPOTeHHBIX CHCTeMaX. 3aKOH JeHCTBYIOIMUX MACC I HEOOPATUMBIX PeaKLuil.
KoncranTta ckOpocTH XMMUUECKOH peakunu. PakTopbl, BAMAIOLINE HA CKOPOCTh PEeaKLUil. 3aBUCMMOCTb CKOPOCTH OT TEMIIEPATYpBHI.
[TpaBuno Baur-T'odda. Teopust Appernyca. DHeprus aktuBaiu. [lemaslie peakun. [IoHATHE 0 peaKIUsIX C pa3BETBICHHBIMH
HersaMH. 3aMeTHTeNH peakiuid. DoTopeaknuu. SnepHsle peaknun. AKTUBHbBIE MOJIEKYITbl. KaTanms3aTtopsl. [ oMOreHHBIH 1
TeTeporeHHbIN KaTanu3. 3HayeHrne nupy3uu 1 BEIUYUHBI TUIOIIAAN pasaeina ¢as.

Tema 3.3 Xumunueckoe u (pa3oBOe paBHOBECHE

[TonsTHE 006 OOPAaTUMBIX I HEOOPATHMBIX PEAKINIX. XHUMHUECKOe paBHOBecHe. PABHOBecHEe B TOMOTEHHBIX CHCTEMaX. 3aKOH
JEeUCTBYIOIINX Macc Ui 00paTUMBIX peakiuid. KonctanTta paBHOBecus. @akTOpPbI, BIUSIONINE HA XUMUYIECKOE PAaBHOBECHE.
IMpunun Jle Hlatense. TepMoarHaMIKa XUMHYIECKOTO paBHOBecHs. | eTeporenHoe paBHoBecue. [IpaBuiio das.

Paznien 4 Xumuueckue cUuCTeMbl

Tema 4.1 PacTBopHI U UX CBOICTBA

O6pazoBanue pactBopoB. Kitaccupukanus pacTBOpoB. DHepreTika pacTBopeHus. CriocoObI BEIPaKCHUS COCTaBa PACTBOPOB.
CgoticTBa pacTtBopoB. PacTBopsI HeanekTponuToB. KomuratusHble cBolicTBa. PacTBOpEI 31ekTponuToB. loHHOE pon3BeeHIe
BO/ibl. BOIOpOIHBIN 1 TMIPOKCUIIbHBIN NTOKa3aTenu. HaukaTopsl.

BydepHbie pacTBOpHI.

Tewma 4.2 IN'unponus coneit

OcHoBHbIe THIIBI TUAponn3a coneld. Crenens ruaponusa. Koncranra rugponusa. Onpenenenue pH pactBopa conu.

Tema 4.3 OxucnutenbHO-BoccTaHoBUTeNbHBIE peakiy (OBP). OcHOBHBIC MOHATHA AaHHBIX peakuuid. CTeneHb OKUCIEHHS.
OKHCIHTENTFHO-BOCCTAHOBUTEIEHBIC CBOMCTBA AIIEMEHTOB M MX coenHeHuit. [IpaBmio snexkTponHoro O6ananca. Y pasHuBanus OBP
METOJIaMH 3JIEKTPOHHOTO M HOHHO-3JIEKTPOHHOTO Oananca. PasHoBuaHoctn OBP. BakHee OKUCIUTENN H BOCCTAHOBHTEIIH.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHAS TBOUCTBEHHOCTh XUMHUECKUX DJIEMEHTOB.

Tewma 4.4 DneKTPOXUMUYECKUE CUCTEMBI

[ToHsITHE AMEKTPOXUMUYECKON CUCTEMBL. Bubl ccTeM. DJIeKTPOAHBIN MOTEHIMAN MeTallIa. DIEKTPOXUMHUYUECKUN PsiJT
HanpsbkeHuil. CBoMCTBA psiia aKTUBHOCTU. XUMHUUECKUE UCTOYHUKHU DIIEKTPUYECKOT0 TOKA. ['anbBanndeckuil aneMeHT. Ilpunnun
pabotsl. Pacuer DJIC. Llenu xumuueckue, KOHIEHTPALIMOHHBIE U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE. DJIEKTPOJIN3 PACIUIABOB U
BOJIHBIX PacTBOPOB U €0 3aKOHOMEpPHOCTH. KaTonHoe BoccTaHOBIIEHHE U aHOIHOE okucieHue. [locaenoBaTenbHOCTh pa3psa
HOHOB Ha 3JI€KTPOJOB. BTOpUYHBIE ITpoIECcChl IPU 3IEKTPOIu3e. SIBICHNUE EPEHANIPSIKEHU. DIIEKTPOJIN3 C HEPACTBOPUMBIMU U
pacTBOpUMBIMH dMIeKTpoaaMu. 3akonsl Papanes. Berxoa no Toky. Kopposus metamnos. OCHOBHBIE BUIBI KOPPO3UH. XUMUYECKas
KOppO3usl. 3allUTHbIE UIEHKH Ha MOBEPXHOCTH METAJUIOB. DJIEKTPOXUMUYECKas KOppo3us. Y CIOBHsL, BIUSIOLINE Ha paboTy
KOPPO3HOHHBIX 3JIEMEHTOB. AHOIHEIN nporiecc. KaronHas nenomsapusanms. Jenonspusaropsl. ATMocgepHast kopposunsi. Kopposns B
kucioit cpene. Kopposust nox geficTBueM OTyXIArONINX TOKOB. 3aIllUTa METAJUIOB OT KOPPO3UH. AKKyMyISTOpsl. Bumsl. ITpuaImm
paboThI.

6. POHJ OIIEHOYHBIX CPE/ICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

BeImosHeHbIe U 3alIMIICHHBIC JIA00OPATOPHBIC PAOOTHI
BrimonHeHHbIE U 3a4TEHHBIE KOHTPOJIBHBIE paOOTHI
3a4eT 1o JUCLHIINHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMoTpeHbI y4eOHBIM IIaHOM.

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

DOCH! paa komnerennun OITK-3

1)JIerde oCTaJbHBIX MEPEUNCICHHBIX IIEKTPOH TEPSET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)YTo0 periiaMeHTHPYET IIPaBIIIO 3JIEKTPOHHOTO Oananca?

Ortsert: 1o mpaBuiry 31eKTpOHHOTO OalaHCa YHCIO SIEKTPOHOB OTAAHHBIX BOCCTAHOBUTEIEM PABHO YHCITY JIEKTPOHOB IIPHHATHIX
OKHCIIUTEIICM.

3) Cxopocts peakiun N2(r) + 3H2(r) «» 2NH3(r)Q>0 MOXXHOYBEITUYHUTb,
a) TIOBBICUTH TEMITEPATYpY;

0) UCTIONIB30BATh KaTaTU3aTop;

B) YMCHBILUTD JIaBIICHNE;




T') HOHU3UTH TeMIIeparTypy.*

4)Io xaxoMy ITpaBHIy MOXHO PACCUMTaTh CTEIIEHb OKUCIIEHUS JJIEMEHTA, €CIIM OHA HE MOCTOAHHA?

OtBet: CymMa BCEX CTEIICHEH OKHCIEHHS BCEX aTOMOB B MOJICKYJIE paBHA HYIIO.

5)K OKHCIUTETBHO-BOCCTAHOBUTEILHOM PEaKIMU HE OTHOCUTCS:

a) NaOH + HCI1 = NaCl + H20;*

6) 6HCl1 + 2A1 = 2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)IlepeuncnUTb HENOCTATKU KUCIOTHBIX aKKYMYISTOPOB.

OtBeT: HeOOMBIIAS YIENBHAS SHEPT U, CAMOpa3psA IPH XpaHEHUH, HCIIOIB30BaHNE TOKCHYHOTOTSDKETIOT0 MeTauia IIpH
W3TOTOBJICHUH — CBHHEII, U HCIOJIB30BaHIE CEPHON KHUCIIOTEL.

7)IIpu noBeiIeHNN TeMIepaTypsl Ha 20° CKOpOCTh peakiiy Beipocia B 16 pa3. TemnepaTypHblid K03 GUIIMEHT peaKIiuy paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakne MOKPHITHS HCHONB3YIOT ITPH XUMUYECKOH 3alIUTe METAIIOB OT KOPPO3HHU?

Ortset: Kpackn, 3mManu, CMOJIBI, OKCUIHbIE, (pocdaTHBIC, HUTPUIHBIEC TOKPBITHSL.

9)MossipHasi KOHIIEHTPALUs YUCIEHHO paBHA XUMHUYECKOMY KOJIMUECTBY PACTBOPEHHOTO BelIecTBa (MOJIb) B:

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpHUTEIIS;

B) | kT pacTBOpa;

r) 1 nutpe pactBopa.*

10)Kaxoit mpomecc Ha3bIBAETCS 0CMOCOM?

OtBet: OcMoOC - 3TO IpoLeCC OJHOCTOPOHHEH M (hy3UH MOJIEKYI paCTBOPHUTENS Yepe3 MOIyIIPOHUIIaeMyI0 MeMOpaHy B
PacTBOPEHHOE BEILIECTBO.

1 1)IIpu yBenuyeHnH naBiIeHus B 2 pa3a CKOpocTh XuMuueckon peakiuu 2H2(r) + O2(r) = 2H20 Bo3pacteT B:

a) 2 pasa;

6) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Yro BBIpa’kaeT KOHCTaHTA MIEKTPOIUTHICCKOH AUCCOIMAIIAN?

OtBeT: OTHOLIEHUE YUCIIAa MOJIEKYI MIEKTPOIUTA MOABEPTIIUXCS JUCCOIMAIIMU K 00IIeMy YHUCITy pPACTBOPEHHBIX MOJICKYII.
13)ITpu HOpMaNBHBIX YCIOBHUIX TEMIIEPATypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepu3yeTCs MPOLECC BOCCTAHOBICHHUS 3IEMEHTa B OKUCIHTEIFHO-BOCCTAHOBUTEIBHON peakiuu?

Ortsert: [Ipouecc BOCCTaHOBIEHHUS - 3TO MPOLECC MPUHSATUS IEKTPOHOB, IPU KOTOPOM CTEHCHb OKUCIICHUS JIEMEHTa MOHIKACTCS.
15)Kako¥i U3 nmepeyrcaCHHBIX HUXKE aTOMOB UMEET HAHOOIBIIHNA Pauyc:

a) H;

0) K;*

B) Li;

r) F.

16)ITponomkure (opMyTHpOBKY 3aK0HA ABOTrajpo: «B paBHBIX 00BEMaxX JIFOOBIX Ta30B, B3ATHIX IIPH OJHHAKOBOH TeMIIepaType 1
JaBICHUH. ..»

OTBeT: COAEPIKUTCS OJUHAKOBOE YHUCIIO MOJIEKYIL.

17)Haun6osnbIiee 4uciio aTOMHBIXOPOUTATIEH COEPKUTCS Ha!

a) p — IOAYPOBHE;

0) s — MOaYpOBHE;

B) f — moxypoBHe; *

r) d — moxypoBHe.

18)Kakue coequHEeHNs] B XUMHH HAa3bIBAIOT OKCUIAMU?

OtBeT: OKCHIBI — 5TO COEUHEHHUS, COJEPIKALIIE B COCTABE XUMUUECKHH 3JIEMEHT U KUCIIOPOI.

19)B xakux COCOMHEHMAX XIOP MOXKET IPOSBIATH TOIBKO OKHCIUTEILHBIE CBOMCTRA:

a) NaClO4; *

6) KCl103;

B) CI20;

r) HCL

20) UTo MpOUCXOIUT C TEIUIOTOH B PHAOTEPMUYECKON peakuuu?

Ortser: Temnora B X0/1€ XUMHYECKOH PEaKIUK IOTJIOMAETCS.

21)PacTBOPUMOCTB — 3TO MaKCHMaJIbHAs Macca BEIIECTBA, KOTOPYIO MOXHO PACTBOPHTH IIPH JaHHOH TeMIIepaType B:
a) 100 r pactBopa;

6) 100 r pactBopuTeNs;*

B) 1 T pacTBOpa;

r) 100 M1 pacTBOpa.

22)I1epedncnnThb YCIOBHUS, OTHOCSIIMECS K CTAHIAPTHBIM YCIOBUSM B TEPMOJIMHAMHUKE.




Ortset: Temneparypa 25°C(298K , naBnenue 1 atm. (101,3 xI1a; 760 Mm.pT.CT.).

23) IIpu 351eKTpoM3e Kakoro BOJHOIO PacTBOPA Ha KaToze OyIeT BBLACIATHCS TOJIBKO BOJOPO?

a) CuSO4;

6) SnCl2;

B) K28§;*

r) ZnBr2.

24)Ha 9rto pacxojyeTcs SHepPrist aKTHBAIIMN MOJIEKYJIaMH, BCTYMAIONIMH B XUMHYIECKYIO PEaKIIHIO 110 TeOpHH Appernyca?
Ortset: Ha mpeosoneHne OTTaIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJIEKYI, Ha pa3phIB CTAPhIX XMMUUECKHX CBsI3eH, 00pa3oBaHU
aKTUBHPOBAHHOTO KOMILIEKCA U 00pa30BaHHE HOBBIX XUMHUUECKUX CBSI3CH.

25) Ilpu aHOIMHOI 3amKTE MeTalIa OT KOPPO3HH, 3aIHIIAeMbIH METaUT TIOKPHIBAIOT:

a) MEHEEe XUMHUYECKH aKTUBHBIM METaJLIOM;

0) MeTasioM, SJIEKTPOIHBIN MOTEHIAT KOTOPOro HUXKe; ™

B) METAJJIOM, 3JIEKTPOIHBIH TOTCHIIHAJI KOTOPOTO OOJIbLIIE;

T') METaJUIOM, KOTOPBIH CTOUT B PSRy HANPSDKEHHS TTOCTIE BOJOPOIA.

26)Kakue peakuu Ha3pIBAIOTCS 0OPATHMBIMU?

Ortger: OOpaTHMBbIE 3TO TaKHE PEAKIMH, TIPOLYKTHI KOTOPBIX, B3aUMOEHCTBYS MEX/Ly cO00MH, 00pa3yroT HCXOHbBIE BEIIECTRa,
MPOTEKAOT KaK B IPSMOM, TaK U B 0OpaTHOM HaIpaBJICHUH.

27) B ranpBaHn4eckoM dneMeHTe SkoOu-Jlanmams:

a) MeJlb SBJISETCS aHOJ/IOM;

0) LUHK SIBIAETCS KaTOJIOM;

B) 2JIEKTPOHBI IEPEXOIAT OT IIMHKA K MEJIH;*

T) MeJb PacCTBOPSETCS B Ipolecce paboTHI.

28) Urto BeIpa)kaeT MOJISIpHAsi KOHILIEHTpalLus pacTBopa?
OtBet: KonnuecTBo MoJiell pacCTBOPEHHOTO BEIIECTBA B OJHOM JIUTPE pacTBOpa.
29) OTMeTbTEe ypaBHEHHUE peaklHH, B PE3YJIbTaTe KOTOPOU CTEIEHb OKUCIEHUS aTOMOB XJiopa nosblmaerca ¢ 0 1o +7:

a) HC1 + 2H20 = CIO2 + 5H+;

6) C12 + 6H20 = 2Cl103- + 12H+;

B) C12 + 8H20 = 2CI04- + 16H+;*

r) 2HCl + H20 = CI120 + 4H+.

30)Kak BiusieT JaBieHUE HAa pACTBOPUMOCTD I'a30B B KHUJIKOCTIX?
Ortgert: [Ipu yBenmMueHNH JaBICHUS PACTBOPUMOCTh Ta30B BO3PACTACT.

Bonpocs! k KOIIOKBUYMaM:

1. ITonsaTHEe 0 BHyTpeHHEH sHeprun cucteMsl. [1epBrIil 3akoH TepMoguHAMUKU. ETo mpuMeHeHue 11 H30XOPHBIX U H300apHBIX
MPOLIECCOB.

2. ITonsTre 06 sHTaBIMK. 3aKkoH ['ecca u ero cienctus. [IoHsITHE 0 TEIOTax 00pa30BaHUs CIOXHBIX BellecTB. Pacuer
U3MEHEHUS SHTAJIBIIUY [IPU XUMUYECKUX PEAKLIUAX.

3. ITousitre 00 suTponuu. Bropoit u Tpetuit 3aKoHbl TepMotuHaMuky. CTanAapTHAsE SDHTPONHS BellecTBa. Pacuer u3sMeHeHust
SHTPOIHHU CUCTEMBI.

4. ITonstre 06 n300apHO - M30TEPMUIECKOM roTeHnnane. OCHOBHOE YpaBHEHNE TEPMOANHAMUKH. Y CIIOBHS BO3MOKHOCTH
npoTekaHus npouecca. Pacuer nsmenenus ceoboHoi sHeprun ['n6oca.

5. Xumudeckas kuHeTuka. CKOpOCTh XUMHYECKOH peaKkli B TOMOTEHHOH U TeTepOreHHON chcTeMax. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOHN peakUy OT KOHLEeHTpauuu. Ou3ndeckuil CMbICI KOHCTAHThI CKOPOCTH XUMUYECKOH peaKimu.

6. BiiustHne TemiiepaTyphl Ha CKOPOCTh XumMudeckor peaknun. Ipasuno Bant I'odda u TemneparypHsril ko3¢ddunnent. Teopus
Appenuyca. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOH peakIuy OT YHEPTrUH aKTUBALIUH.

7. Karanus. OCHOBHBIE MTOJI0KEHHSI TEOPUHU KaTain3a. MexaHH3M rOMOT€HHOTO M T€TEPOreHHOro KaTanu3a.

8. [TorsATHE 00 OOPATUMBIX PEAKINAX M XUMHUECKOM PAaBHOBECHH. 3aKOH JIEHCTBYIOMINX Macc Ul 00paTUMBIX cucteM. CBs3b
KOHCTAHTHI PABHOBECHS C TEPMOAUHAMHUECKUMH (DYHKIIHSMH.

9. Ipunnun Jle-larense. BnusHue u3MeHeHus TeMneparypsl, 1aBICHUs, KOHIEHTPAIUU BEIIECTB Ha CMEIlEHHE PABHOBECHS B
CUCTEME.

10. O6mas xapaxTepucTrka pacTBopoB. CIIocoOBI BEIpaXKCHHS KOHIIEHTPALIHI PacTBOPOB

11. OxucnurensHo-BoccTaHOBUTENbHBIE peakiuuu (OBP). [ToHsTre 0 cTeneHn OKHCICHHUS, OKUCIUTENSIX U BOCCTAHOBUTEIISX.
Baxknelinme oKMCIUTENN U BOCCTAHOBUTEH.

12. MeToab! cOCTaBIECHUS YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. OBP B pasnuunbix cpenax. Tuner OBP.

13. Teopus »1MeKTPOAHBIX NOTEHIMANOB. Y paBHeHne HepHera. Onpenenenue CTaHAapTHBIX 3IEKTPOIHBIX TOTEHINAIIOB.

Y CcTpoiCTBO BOIOPOJHOTO AIIEKTPOa. P Hanps>keHUuid MeTasuioB.

14. T'anpBaHUYECKUE JIEMEHTHI. Y CTPOUCTBO M MPHUHIUI paboTel. Pacuer DJIC.

15. DnexTponu3 B paciijiaBax U pacTBOPAx MEKTPONUTOB. IlocienoBaTeIbHOCTh IPOLIECCOB IPOTEKAOUINX Ha aHOAE U KaToJe.
3akonsl @apages. Pacuer o6beMa 1 Macchl BEIIECTB, BBIICTUBIINXCA TPH dNekTponuse. [IpumeHeHne anexTpoausa.

16. Kopposzust MmeramioB. XumMudeckas ,3JeKTpoxumMudeckas. CHocoObl 3aUTEl METAIIIOB OT KOPPO3UH.

17. Akkymynstopsl. Kucnorusie. [llenounsie. [TpuHmmm paGoTs

TunoBble BOIpock! K 3aIuTe 1a0opaTopHoit padoTsl «CKOPOCTh XUMUYECKUX PEAKIHID)

1. JlaTp onpeneneHne CKOPOCTH XMMUYECKOH PEaKLUU B FOMO- U I'€TEpPOreHHbIX CHUCTEMAX.
2. 3aK0H AEHCTBYIONIMX MAacC I HEOOPaTUMBIX PEaKIIHi.

3. Teopuss Appenunyca. DHeprusi akTUBaIHU.




4. IMpasuno Baut-I'odda. TemneparypHsiit K03hPUIIICHT.
Tunosble BOIpOCH! K 3aIuTe J1a00paTopHOil paboThl «XUMHYECKOE PAaBHOBECHUE)»

1. OrmpenesnieHre XMMHUYECKOTO paBHOBecHs B cucteMe. Ero yciosusi.

2. 3aKoH AEHCTBYIONMX Macc I OOpPaTHMBIX PEaKIHid.

3. [Mpuniun Jle-Ularense.

TuIoBEIC BOIIPOCHI K 3aIUTE JTa00paTopHOil padoThl «VOHHO-OOMEHHBIC PEaKIHI

1. Kakne peakiuy Ha3bpIBalOTCS HOHOOOMEHHBIMU? B 4eM MX OTJIMYHE OT IPYTUX THUIOB PEaKIHii?
2. Kakne npusHaku HeoOpaTUMOCTH MOXKHO HAOMIOAAaTh BO BPeMs MIPOBEICHUS OINbITa?

3. UeM OTIMYAIOTCS CUIIbHBIE HJIEKTPOJIUTHI OT Cl1a0bIX?

4. Kakue BemecTBa OTHOCST K MajoJUCCOLUUUPYIOIINAM ?

TwuroBsIe BOIPOCH! K 3amuTe 1abopaTopHOil paboTsl «I'maponns conein»

1. Uro takoe ruaponu3? Bunel ruaponusa.

2. KakoBbl KOJTHMUYECTBEHHBIE XaPAKTEPUCTUKHU MONHOTHI MPOTEKaHHs THAPOIU3a?

3. Kaxme ¢axTops! BIHAIOT HA IPOLIECCH THAPOIN3a?

4. Jlo xaxoif cTeneHu mpu OOBIYHBIX YCIOBUSAX MPOTEKAeT THIPOJIN3 MHOTO3apsAHBIX KaTHOHOB M aHUOHOB?
5. MoxkeT 11 pacTBOp OCTaBaTbCs HEHUTPAIbHBIM, €CIIH PACTBOPEHHAS COJb CHIBHO TMAPONU30BaHa?

6. Kak onpenenuts pH B peakuun rugponusa? Uto cayKUT cUrHajaoM Juisl onpeneneHus pH?

TuroBsIe BOIPOCH! K 3aIIUTe Tab0paToOpHOil paboThl «OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIII

L. UeM OTIMYAIOTCS OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKINU OT APYIHX XHMUYECKHX PeaKIii?

2. Kaxkue BemiecTBa Ha3bIBAIOTCSl OKMCIUTENSMH, 8 KAKHE BOCCTAHOBUTENAMH?

3. Kakue cBolicTBa — OKHMCIMTENbHbBIE WM BOCCTAHOBUTENIBHBIE — MOTYT IIPOSIBIATH coennHeHHs Mapradina KMnO4,
MnO2, Mn(OH)2?

4. Kak M3MeHSIOTCSI CTENEHU OKHCIEHHs OKUCIUTENS U BOCCTAHOBUTENS?

5. Kakue creneHu OKHMCIEHUS 10 3HAKY MOTYT UMETh METAJIbl U HEMETANIbl B CBOUX COEIUHEHUAX?

TunoBsle 3a1aHus MO JUCIUIIIINHE:

1. PaccunrtaTh 3KBHBaJCHTHBIE Macchl ciemyrommx coeaunennit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 9MeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHiia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH M XMMHYECKHE CBOWCTBA.
OnucaTh KBAaHTOBBIMH YHMCIaMU BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccunrtath TemoBol 3pdeKT peakuu ropeHus aneTHicHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuy , eciii yBEeIUUuTh Temmeparypy c¢ 50 go 80
rpagycoB 1o Lenbcuto, TemuepaTypHblil K03 GHUIMEHT paBeH 3.

5. Kyna cmectutbes xumuueckoe paBHoBecre cucteMbl A(T) + 2B(1) «C (k) AH<O ; ecnu

YBEIUUYUTh TEMIIEPATYpy
MOHU3UTH KOHLEHTPALUIO Beuiectsa B
IIOHU3UTH J1aBJIEHUE B CUCTEME
HaNMcaTh BIPaKEHHE JJI1 KOHCTAHThl PABHOBECUS JTaHHOH peaxiyu.

6. Paccuntars MomsapHyro koHumeHTpamuio 200 r 20% pactBopa xyopuaa kamsius ([1=1,015 r/mm).

7. Ha ckonbko mMoHM3HUTHCS NaBieHUe nmapa Haj pactBopoM mpu 25 °C, cogepkamuM 15 1 rimoko3sl B 150 r Boasl. dasnenue
Hapa HaJl YUCThIM pacTBOpHTENEeM(IIPH TOH ke TeMnepaType) paBHo 26 klla.

8. Hammcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kakIoM cilydae THIPOJIN3A.

9. YPOBHATH METOJOM JIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2504 + H20

10. Paccunrates 3/IC ranbBaHUYECKOIO 3JEMEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m u [0,01] Monb/1. YKa3aTs HampapieHne IBUKEHUE DIIEKTPOHOB.

KoHTpoJsibHBIE paOOTHI MO KXKA0H TeMe
- "OCHOBBIHE 3aKOHBI XUMUH"
"CrpoeHne aroma"

"XumMmuueckas cBI3b"

"DHepreTrka XMMUYECKUX peakuuil"
"Kunetnka XuMHUYECKUX peakuuii”
"Xumuueckoe paBHoBecHe"

"CocraB pacTBopoB"

"CgolicTBa pacTBOpOB"

"T'uaponus conei”
"OKHUCINTENBHO-BOCCTAHOBUTEIbHBIC peaKiuu"
"["aipBaHUYECKUH dJ1EMEHT"
"DIeKTpOoau3 pacIiaBoB U pacTBOPOB"

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

Kpurepuu koHTpos ycBOEHHs MaTepuaa JUCLUIUIMHBL IPU BHICTABICHUU IPOMKYTOUHOM aTTECTallUM 10 JUCLUILINHE:

3ayeT Mo AUCUUILIMHE CTABUTCS 110 UTOraM paboThl 00YJaloIIerocsi B TCUEHHE CEMECTPA, BBIPAKCHHBIM B BU/IC BBIOJTHEHUS
KOHTPOJIBHBIX PaboT, pabOTHI Ha KOJUIOKBHYMAX, BEIIOHEHNS W 3aIUTHI JAOOPaTOPHEIX padoT.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 |Pocun U. B., TomuHa |OOmas u Heopranndeckas xuMusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. . nocobue i 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nuuka Huxomaii 3amauu U ynpaxxHeHus 1o oduiei xumun: yued. mocodue Mocksa: NUHTerpai-
JleonngoBuu IIpecc, 2001
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3aryiaBue WznarenscTBo, oA
JI2.1 | ButBunuHa ['asninHa OO6mmas XxuMust: 1a00paTOpHBIN MPaKTUKYM: IS cTyd. 1 Kypca, oOyu. Hosocubupck: HU'ABT,
Hukonaesna o cretr. 280700 "Texunochepnast 6e30nacHOCTS" 2012
JI2.2 | 3aiines B. I1., XuMHA: METOANIECKHE YKa3aHHU 10 BHITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Mokposunkas H. IT., | pabot 2018
Kupunrok A. U.
JI2.3 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIH MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIeKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"
D1 | Koncmekrt nekiuii mo obuiei XumMun
32 | O6pa3zosatensusil mopran CI'YBT. DnexrponHsIit kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS)
Haznauenue OobopynoBanue
YuebHas ayAUTOPUS quts | AynutopHast gocka; Komrmekt ydeOHoi Mebenn; KoMIIIekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MIPOBEICHUS TPYIIITOBBIX 1 | 1S IpOBEACHHUS XUMHIECKOTO TIPAKTUKYMa; BEITSDKHOM mKad
WHIWBUIYaJIbHBIX KOHCYIbTAIHHA
YuebHas ayAUTOPHS i | AyoutopHast nocka; Komruiekr yueGHON meOenu; 6 KOMIUIEKTOB Uil JIaOOpaTOpHOH paboThl 1Mo
MPOBEACHHUS TEKYLIETO KOHTPOJIS | OPEICTICHUIO JKECTKOCTH BOIBI (IUTAaTUBBI C NMPOOUpPKAaMH, Ha0Op XUMHYECCKUX PEarcHroB); 6
¥ TIPOMEKYTOYHON aTTEeCTAIlIH KOMIDIEKTOB UIsl TaOOpaTOpHOH pabOTHI IO OIPEAEICHHIO IEKTPOIPOBOAHBIX PAaCTBOPOB CoOJeH

(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITAaTUBBl C TNPOOUPKAMH, OJIEKTPOIBI H3MEPHUTEIHHEIE,
JMEKTPOABI CpPaBHEHHUs); 6 KOMIUIEKTOB [UIS J1abOpaTOpHOH paboOThl 1O  OMpPEICTICHHIO
MOHOOOMEHHBIX peakiuil (MTAaTUBBI ¢ MPOOMpKaMH, HAO0Op peakTHBOB, pH-meTpbl); BuITsOKHON
mxad

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS TPYIIOBBIX u | (ctarmoHapHbIi), skpaH (cranuonapusii), [IK (mepenocHoi)

WHINBUIYaJbHBIX KOHCYJIbTAIHH

[Tomemenne i | Kommnekr  yae6not wmebemm; [IK — 10 mT., nomkimroueHHBIX K cetd "HHTepHer" w
CaMOCTOSITENIbHOM paboThl | 0OecreunBaOIIMX  AOCTYIl B OJEKTPOHHYI0  HH(OPMAIMOHHO-00pa30BaTeNbHYIO  Cpemy
00y4Jaronuxcst YHuBepcureTa.




