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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuuiuinHa «®u3nyeckass U KOJUIOMJHAs XUMMs» OTHOCUTCA K JAUCLUUIUIMHAM  YacTH,
dopmupyeMoii ydacTHUKaMu 0Opa30BaTeNIbHBIX OTHOLIeHHH bioka 1 DkomorudyeckomMy MOIYIIO
y4eOHOro IUlaHa OCHOBHOW Ipo¢ecCHOHANBbHOW 00pa30BaTEIbHOW HPOTrpaMMbl  BBICIIETO
oOpa3zoBaHusi — MporpaMmMmbl OakajiaBpuara 1o HampasiaeHuto noaroroBku 06.03.01 buosnorus,
HanpaBlIeHHOCTh (mpo¢uib) oOpa3oBaTenbHONM HporpaMMmel  «buoskosorus», O4HOH (QOpMBI
00y4eHusl.

JlucuuIuinHa ONUpaeTcss Ha pe3ynbTaThl O0OyudeHus, c(hOpMUPOBAaHHBIE Ha PE3yJIbTaThl
o0yuyeHMsl, COPMHPOBAHHBIE B PAMKAX IIKOJBHOIO Kypca «XHUMHSI» WIH COOTBETCTBYIOLIMX
JUCITUTUIMH CPETHETO MPOPECCHOHATHHOTO 00pa30BaHUsI.

Pe3ynpTaThl M3ydeHUs IUCLUIUIMHBL SIBJISIOTCS OCHOBOW JUISI HU3y4YeHHs] AUCLUIUIMH:
XVMMUYECKUH MOHUTOPUHI OKpYXKaloUlel cpelpl, AHaJUTHYECKass XUMHS B OSKOJIOTMYECKOM
MOHUTOPHHTE.

1. IlepevyeHb NJIAHUPYEMBbIX Pe3yJbTATOB 00yueHHs1 (00pa3oBaTe/bLHBIX Pe3yJIbTATOB)
1O JUCHUIJINHE

Heﬂbl{) OCBOCHHSA OUCHUIIJIIMHBI «Pusudeckas U KOJUIOuAHAasts XUMUSA»  SABIIACTCA
(dbopMHpOBaHUE CHIEIMATM3UPOBAHHBIX U CHCTEMATU3UPOBAHHBIX 3HAHUI B 00J1aCTH (PU3UUCCKON U
KOJIJIOI/IZ[HOﬁ XHUMHH, OCHOBAHHBIX HAa IPHUIIOKCHUU (1)I/I3I/I‘~I€CKI/IX 3aKOHOB K XMMHYECKUM OOBEKTAM
U CHCTEMaM, a TaKXe MOJATOTOBKA CTYJIEHTOB K paboTe 1o mpoduiro 00pa3oBaTeIbHON MPOrpaMMBI.

3agavell OCBOCHMSI IUCUUIUIMHBI SIBIsETCS (OPMUPOBAHHE Y CTYAEHTOB LIEJIOCTHOTO
NpPEJCTAaBICHUS O OCHOBHBIX 3aKOHOMEPHOCTSX ,ONPEICISIONIMX HAIpPABICHUE XUMHUYECKUX
MIPOIIECCOB M CKOPOCTh WX MPOTEKAHUS; CO3/IaHNE YETKOW CUCTEMBI 3HAHHU 110 aJITOPUTMY pacueTa
9HEpPreTuveckux 3(PpPeKToB XUMUYECKUX PEaKIHii; 3HAKOMCTBO C OCHOBHBIMH METOJaMH (pHU3HKO-
XUMHUYECKOTO aHallu3a W IMpueMamMu paboThl Ha JIA0OPaTOPHOM OOOPYIOBAaHWUU IS OICHKH
HKOJIOTMYECKOTO COCTOSIHUSI TIPUPOJHOM cpeibl U 00eCHedYeHHUI0 DKOJIOTHYECKOW O0e30MmacHOCTH
MPUPOAHBIX CUCTEM.

B pesynpTaTe ocBOeHHs mporpamMmbl OakanaBpuaTa OOYYAIOIIMKCS JOJDKEH OBJAJETh
CIENYIOIIMMH pE3yJbTaTaMu OOyUeHHUs MO JAUCHUIUIMHE «Du3nueckas U KOJUIOUHAs XUMUs» (B
TabNIMIle TPECTaBICHO COOTHECEHHE 00pa30BaTeNbHBIX PE3yabTaTOB O0YUYEHHS MO JUCIHUILTUHE C
UHINKATOPaMH JOCTH)KEHUS KOMITETCHITUH):

Kommnerennus u O0pa3oBarenbHbIe Pe3yIbTATH JUCIUTUIAHBI

UH/IUKaTOPHI ee (3Tansl GOPMHUPOBAHNUS AUCHUIIINHBI)

JOCTIKEHUS B 3HaeT yMeeT BJIaJieeT

JUCLHUIUINHE

[1K-1. Cnocoben
TIPOBOJTUTH
nabopaTopHbIe
UCCIICIOBAHMS,
paboTtath Ha
AHAJTUTHYECKOM
000pyI0BaHNH,
M0JIb30BaThCS
MUKPOOHOJIOTUYECKUMU,
MOJIEKYJISIPHO-
OMOJOTHYECKUMHU
METO/IaMH OIpeeIICHUS
OHOJIOTUYECKUX
00BEKTOB JJIsl OLIEHKU
9KOJIOTUYECKOTO
COCTOSIHUSI IPUPOIHOU




cpenbl U 00eCIeueHn0
3KOJIOTHYECKOM
0€e301acHOCTH
MPUPOIHBIX CUCTEM.
IIK-1.1. 3HaeT crnocoObI
OIIEHKHU SKOJIOrHYECKOrO
COCTOSTHUS TIPUPOTHOM
CpensI

[1K-1.2.3HaeT
TPUHITUITBL
AHATUTUIECKOTO
00opyI0BaHNS;

paboThl

[TK-1.3. ymeet
I0JIB30BATLCS
MHUKPOOHOJIOTHYCCKUMH,
MOJICKYJISIPHO-
OMOJIOTHYECKUMH U
JIPYTUMH METOIaMH
OTIpeIeIICHNUS
OMOJIOTHYECKUX
00BEKTOB;

[IK-1.4. BJIaJIe€T
MeToJaMu  paboThl Ha
1a60paTOPHOM
00opynoBaHUU JUTS
OIIEHKHU DKOJIOTHYECKOTO
COCTOSTHUSI MIPUPOJHOM
cpenbpl U 00ECTICUCHHIO
9KOJIOTHUECKOM
0e301macHOCTH
MPUPOJIHBIX CUCTEM

OP-1

- OCHOBBI
IKCIIEPUMEHTAILHON
busnueckoil u
KOJUTOMTHON XMMUH.

OP-2

- 0COOEHHOCTH
MPOTEKAHUS
XAMHYECKOTO
porecca, MeTO IbI
aHaJIn3a COeIUHEHUI
BO B3aHMMOCBSI3H C
MEXaHHU3MOM
peaKuuii;

OP-3
-BBITIOJIHATH
XUMHUYECKUN
IKCIIEPUMCHT;
o0pabaTbIBaTh U
aHAITM3UPOBATH
pe3yIbTaThI
1a00paTOPHBIX
HCCIIEA0BAHUI

OP-5

- IPUMEHSTh
TEOPETUYECKHUE
3HAHUA JEeKIHUN U
CEMHHApPOB JJIst
MIPOBEICHUS
AKCIEPUMEHTAIBHBIX
3a/1a4 110 XUMHHU;

OP-4

- TEXHUKOMU
1a00paTOPHOTO
IKCIEPUMEHTA,
npaBUIaMU
BBITIOJTHCHUS
1a00paToOpHOTO
MpaKTHUKyMa C
COOIIOIEHUEM
TpeboBaHUit
TEXHHUKHU
0e30IMacHOCTH;
OP-6

- coco0amu
OpHUEHTAIINH B
npodeccHoHaTbHBIX
UCTOYHHUKAX
uHpOpMaLUu
(>KypHaJbl, cailThl,
o0Opa3oBaTenbHbIC
opTasbl);

2. O0beM [OUMCHUILIMHBLI B

aKaJeMHU4Y€CKUX YacCoB,

BbIJACJICHHBIX HAa

3a4YE€THbIX
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KOHTAKTHYI0 padory
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C YKa3aHM€M KOJIUYECTBA

C
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3. Copepxanue JAUCHHUIIMHBI,

CTPYKTYpPHpPOBaHHOe 10 TemaM (pa3jaesam)

3aHATHH) M Ha CaAMOCTOSITEJIbHYI0 padoTy

C

YKa3aHHEeM OTBEJCHHOI0 HAa HHUX KOJHMYECTBA AKAJAeMHYECKHX YaCOB M BH/I0B Y4eOHBIX
3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHHO020 HA HUX KOJIUYECHBA AKAOEMUUECKUX
4acoe u 6U008 yY4eOHbIX 3aHAMUIL

KomnyectBo 4WacoB mo  ¢opmam
OpraHu3alu 00y4eHus
HaumenoBanue pasziena u tem Jlexr. JIab. [Ipakr. | Camocr.
3aHATHUS | 3aHATH | 3aHATUS | paboTa
1 [Pa3nen 1. BBenenue B mpeamer.
2 [Tema 1. BBenenue B pU3NYECKYIO U
KOJUTOUTHYIO XUMHUIO. 1 2
3 [Pazgea Il. Xumuueckas TepMoImHaMHUKa
4  [Tema 2. Dueprus cuctembl. Popmbl 0OMeHa 5 9
PHEprueil.
5 [Tema 3. TenoBsle 3 (HEKTH XUMUYECKUX 1 5 9
CaKIHii
6 [Pa3gea lll. Xumuyeckast kuHeTHKA.
7 |Tema 4. 3axou aeiicrBus Macc. Kunernka 1 2 2
peaxiuii.
8 [Tema 5. Xumuueckoe paBHoBecue. Karanms. 1 2 2
9 [Pa3gen IV. Xumusi MOJIEKYJISIpHBIX PACTBOPOB
10 [Tema 6. Teopwust AIMEKTPOTUTUIECKON
muccoranuu. [IpoTonutndeckas Teopus KUCIOT 1 4
1 OCHOBaHMM.
11 [Tema 7. UneanbHble pacTBOpbl. [lapunanbHble 1 4
MOJISIPHBIC BEJTMYMHBI.
12 [Tema 8. [ToBepXHOCTHBIE IBJICHUS B AUCHIEPCHBIX 1 9 9
crcTemax
13 |Pa3nmes V. DaekTpoxumusi
14 [Tema 9. Psin HanpsiKeHUN METAIJIOB. 1 2 2
(DJIEKTPOAHBIN MOTEHIHAI.
15 |[Tema 10. 3akons! Dapanes. DneKTpoan3 1 2 4
16 [Pa3men VI. XapakTepucTHKA KOJUIOHIHBIX




CHCTeM.
17 ([Tema 11. Meroabl noty4eHus: KOJUIOUTHBIX 1 1 9
[PaCTBOPOB.
18 [Tema 12. YCcTOWYMBOCTH KOJUTOMIHBIX CHCTEM 1 1 4
19 |Pa3nea VII. PactBopsi BMC.
20 [Tema 13. PactBOpb! 6enk0oB. CTYIHU U TEIIH. 1 1 4
21 [Tema 14. Dmynbcun, EHBI, a3PO30IU 1 2 4
NUTOIro 12 20 - 40

3.2. Kpamkoe onucanue cooepycanus mem (pazoenos) OucyuniuHbl

Pa3znes I. BBenenune B mpeamer.

Tema 1. BBegenne B pu3n4ecKyI0 U KOJJIOWIHYIO XHMHIO.

Beenenne. llenn m 3amaun Kypca. Pexomennyemas nuteparypa. Ilpenmer, pasnenst n
UCTOPUYECKHE ATAIbl Pa3BUTHS (U3MUECKON U KOJUIOMAHON XumuH. DyHIaMEHTaIbHOE 3HAUYCHUE
(GU3UKO-XMMHYECKHE METObI HCCIEIOBAHUS B aHAJTUTUYECKOM, 3KOJIOTHYECKON XUMUH.

HNuTepakTuBHas ¢opma: rpynnoBoe o0Cyx1eHUE

Paspen I1. Xumuyeckass TepMOAHHAMMKA.

Tema 2. JHeprusi cMHCTEMBbI.

®opmbl 0OMeHa sHepruei. [lpeamMer XUMUYECKON TEPMOJIMHAMHUKU. DHEPrUsl CHCTEMBI.
@®opmbl 0OMEHa 3Hepruei cucremsl ¢ OKpyxarwomeil cpemoi. IlepBoe Hauano TepMOJUHAMUKH.
O6men osHeprun B ¢opme paborel. OOMEH 3HepruM B BHUJAE TEIJIOTHl. BTopoe Hauaio
TEPMOJMHAMUKH. DHTponus. DHeprust [ m66ca. AnropuT™ BbIBOJIa TEPMOAMHAMUYECKUX (POPMYII.

Tema 3. TemioBbie 3PpPekTHI XUMHYECKUX PeaKIUid.

3akoH ['ecca. TeroTel o6pa3oBanus. TemnoTsl cropanus. JHeprus cBsized. 3aBUCUMOCTh
TEIIOBBIX  APQPeKToB 0T Temmeparypsl. Pacder TemnoBelx 3¢GQEeKToB MO  TabIUIaM.
HNuTepakTuBHas gopma: PaboTa B mapax Mo yCBOSHHIO alrOPUTMa BBIBOJIA TEPMOIMHAMHYECKUX

bopmyst.

Pazpgea II1. Xumuueckass KHHETHKA.

Tema 4. 3akon neiictBusi Macc. Kuneruka peaxkumii.

[IpenMer u MeTOABI XUMUYECKOW KMHETHKHU. 3aKOH JAelcTBhsA Macc. KuHeTnka peakuuu B
ra3zoBOM IIOTOKE. BiusiHue TeMiiepaTypbl Ha CKOPOCTh peakni. KMHETHKA reTepOreHHbIX PEaKIUi.

Tema 5. Xumudeckoe papHosecue. Karanus.

XUMHUYECKOE paBHOBECHE KaK 4YacTHBIM chydaid oOmed mpoOiemMbl paBHOBECHSI.
TepMoaIMHaMUUECKUI BBIBOJ 3aKOHA JEHUCTBYIOIIMX MAacC. YpPaBHEHUE HM30TEPMbI XUMHUUYECKOU
peakuuu. BiusHue temneparypsl Ha XMMHUYECKOE paBHOBECHE. TpeTbe Hadalao TEPMOJWHAMMKH.
['omorennslii kaTanu3. ['ereporennsiii karanus. [Tonstue o pepmentaTuBHOM Katanuse. Kunernka
karanu3a. OTpaBieHue W NPOMOTHpOBaHME KartanuzaTopoB. OO030p Teopuil Karamusa.
HNuTepakTuBHas popma: YuebHas auckyccus

Paszpen IV. Xumust Mos1eKyJISIDHBIX PACTBOPOB.

Tema 6. Teopus 3/1eKTPOIUTHYECKON TUCCOIUAIIUU.

[IporonnTuyeckass Teopust KHCIOT U OCHOBaHMM. Teopus  IIEKTpOIUTHYECKON
muccouuanuu. ConbBaTalvs HMOHOB. OJEKTPOCTAaTHUECKas TEOPHsl CHIIbHBIX 3JIEKTPOJIUTOB.
ONEKTPONPOBOJHOCTh PAaCTBOPOB 3JIEKTPOIUTOB. IIpoTomuTuueckasTeopysi KUCIOT U OCHOBaHHM.
Bbydepusie cmecn.

HNuTepakTuBHast popMma: rpymnmnoBoe o0CyxaeHne OHOIOTHYECKOl 3HaUUMMOCTH OypepHBIX
pPacTBOpOB.

Tema 7. UneanbHble pacTBOPHI.



[TapumnansHbie MOJsipHBIE BeIUuYMHBL. PacTBOpbl. MaeanbHble pacTBOpbl. 3akoH Pays.
[TapunanbHple MOJIIPHBIE BEIMUYMHBL. 3aBUCHUMOCTh TEMIIEpaTypbl KWUIIEHUS M JaBJEHUS Mapa
OMHApHOTO pacTBOpa OT ero cocraBa. Ileperonka pacTBopoB. HachllieHHbBIE PAacTBOPBHIL.
TemnepaTypa 3aTBepAeBaHMS U TeMmIeparypa KureHus pacTtBopoB. Ocmoc. OcMoTHuecKoe
JIaBJICHUE.

HNurepakTuBHas ¢opma: Pabora B napax ¢ MIHTepHET-UCTOUHUKAMU.

Tema 8. [loBepXHOCTHBIE SIBJIEHUS B TUCIEPCHBIX CHCTEMAX.

[ToBepxHOCTHOE HaTSDKEHUE pacTBOpoB. AncopoOums. M3orepma aacopOruu JIaHrmiopa u
ypaBHeHue @peitnmxa. [Ipupoanbie n cuHTeTHYECKHE aicopOeHTh. IoHOOOMEeHHast ajcopOorus,
xpomatorpadusi.

HNuTepakTuBHasi ¢opma: Pabora B mapax: M3rOoTOBJICHHE MOHOOOMEHHBIX W YTOJIBHBIX
a/ICOPOIIMOHHBIX KOJIOHOK.

Pa3nea V. Jnexkrpoxumus.

Tema 9. Psix HanpsizKeHU MeTAJJI0OB. JJIEKTPOAHBIN MOTeHIHAJ.

BBeneHne B 9NEKTPOXMMMIO.  OJEKTPOAHBIM  MOTEHUUal. XHUMHUYECKHE  LEMH.
Konnentpanuonnsie nenu. M3amepenue IJ1C. JIBOWHOM 3JEKTPUYECKHUM CIIOM.

Tema 10. 3akonbl @apajaest. DJIEKTPOIU3.

OnekTposn3. AHOAHOE pacTBopeHue MeTauioB. Koppo3us u  3ammra MeETauioB.
XUMHUYECKUE UCTOYHUKH DJIEKTPUUECKON IHEPTUH.

HNurtepakTtuBHas gopma: «Case-Study (aHanM3 KOHKPETHBIX CUTYAIU )»

Paznea VI. XapakrepucTuKa KOJIOWIHBIX CHCTEM.

Tema 11.MeToabl mory4eHUs KOJLUIOMTHBIX PACTBOPOB.

OO0mas XxapakTepUCTHKA KOJUIOMIHBIX CHUCTEM. METO/Abl UX MOJY4YeHHUS W HCCIECI0BaHUS.
Ornrtruueckue, MOJICKYJIIPHO-KUHETUYECKHE U DJIEKTPUUYECKUE CBOMCTBA KOJUIOMIHBIX PAaCTBOPOB.
HNurepakTuBHas d¢opma: ['pynmnoBoe obcyxkaeHHe o crocodax HaOMIOIEHUS M HCCIEI0BaHUs
KOJUIOUJIOB B TIPUPOJIE U OBITY.

Tema 12.YcTOHYNBOCTD KOJJIOMAHBIX CHCTEM.

ArperatvBHass W KHHETHYECKas YCTOMYMBOCTh KOJUIOMJHBIX pacTBOpoB. Koarymsmusi.
CenumenTtarusi. Teopust ycToMumBOoCcTH THAPOGOOHBIX KOJUJIOMIHBIX PacTBOPOB. BrusHue
AJIIEKTPOJIMTOB Ha KOAryJIsLKI0. 3anmTa KouonaoB pacteopamu BMC. CkopocTh Koarymisiuu.

HNuTepakTuBHas ¢opma: rpynnoBoe o0Cyx1eHuE

Pa3nea VII. PactBopst BMC.

Tema 13. PacTBopsl 0eikoB. CTyAHH H reJIn.

CrpoeHune OeNKOBBIX MOJIEKYJ. PacTBOpHI MOJIMMEPHBIX 3JIEKTPOIUTOB. M303mekTpruueckas
touka. Ctpoenue reneil. HaOyxanue u pactBopenue. KematuHupoBanue. Bsi3kocTh pacTBOpoB
BMC.

HNurepakruBHas opma: [ pynnossie TBOpUYECKUE 3a1aHUS.

Tema 14.9myJ1bCUH, NTEHBI, 23PO30JIH.

OOmas xapakrepuctuka sMmynbcuid. HMx ycroitumBocts. IlomydyeHune u paspyiieHue
smynbeuit. [lonarue «oOpamenue das». [lensr. Cycnen3un. A>po3oiu.

HNuTepakTuBHast popMa: rpymnioBoe 00CyKIeHUE

4. IlepeyeHb Y4eOHO-METOIAMYECKOr0 oOOecrevyeHHsl ISl CAMOCTOSITeIbHOW pPadoThl
00y4aoIMXCcH M0 JUCUMUIIIIMHE

CamocTtosTenbHas paboTa CTYAEHTOB sIBisieTcs 0ocoOoi ¢opMoil opraHuzauuu y4eOHOTrO
npolecca, MpeAcTaBisgiomas co0oi MIaHuPyeMylo, I03HABATEIBHO, OPTaHU3ALUOHHO U METOANYECKU
HAIIPaBIIIEMYyI0 JICATEIBHOCTh CTYJCHTOB, OPHCHTUPOBAHHYIO Ha JOCTHXKCHHE KOHKPETHOTO
pe3ynbTaTa, OCYIIECTBIsieMylo Oe3 mpsaMol momoiu mnpenogasatens. CamocrosrenbHas paboTta



CTYACHTOB SBJISIETCS COCTAaBHOM 4YacThl0 Y4eOHOH pabOThl M HMEET LEIbl0 3aKpeIUIeHue |
yrIIyOJieHHE TMOJMYyYeHHBIX 3HAHUM M HaBBIKOB, IMOMCK M NMPHOOpPETEHHE HOBBIX 3HAHMI, a TaKxke
BBIIIOJIHEHHE YYEOHBIX 3aJaHHi, MOJArOTOBKY K MPEACTOALIMM 3aHiATUAM U 3adery. OHa
IpeaycMaTpuBaeT, Kak IpaBHIO, pa3paboTKy pedeparoB, HAIMCAHUE JOKJIAJO0B, BHIIOJIHCHHE
TBOPYECKUX, UHIUBHUYaJIbHbIX 3aJJaHUH B COOTBETCTBUHU C Y4€OHON IPOrpaMMoi (TeMaTH4EeCKUM
IUIAHOM M3Y4YEHMs] JUCHMIUIMHBI). TeMa 1 Takoro BBICTYIJIEHUS MOXET OBITh IPEIOkKEeHa
npernojaBaTesieM MM M30paHa caMUM CTYJEHTOM, HO MaTepHuajl BBICTYIUIEHUS HE JIOJDKEH
nyOIMpoBaTh JIEKIMOHHBIA Marepuasl. PedepaTUBHBIH MaTrepuan CIYXHUT JOTOJHUTEITbHON
uHpopmanue Uit paboThl Ha MPAKTUYECKUX 3aHATHSIX. OCHOBHAs L€JIb AAHHOIO BHUJA pabOThI
COCTOUT B O0YYEHHUH CTYACHTOB METO/aM CaMOCTOSATENbHOIN paboThl ¢ yueOHbIM MaTepuaioM. Jlis
NOJHOTHI YCBOGHHUS TEM, BBIHECEHHBIX B TpPAKTUYeCKHE 3aHATHA, TpeOyercs pabota ¢
nepBoucrouHukamu. Kypc mpeaycmarpuBaeT — caMOCTOATENbHYIO paboOTy  CTYIEHTOB  CO
crenuanbHOi  JuTeparypoil. Crenyer OTMETHTb, YTO CaMOCTOSITeIbHas padoTa CTYACHTOB
pe3yJbTaTUBHA JIMIIb TOTJAa, KOTJAa OHA BBIINOJHACTCS CUCTEMATHYECKH, IUIAHOMEPHO U
LEJICHANPABIICHHO.

3agaHus Ui caMOCTOATENbHOM paboThl PEyCMaTPUBAIOT MCIIOJIb30BaHUE HEOOXOAMMBIX
TEPMUHOB U TOHATUH MO mpobiematuke Kypca. OHM HalEeIMBAIOT Ha MPAKTUYECKYIO paboTy IO
OPUMEHEHHUI0 M3y4aeMOro Mmarepuaia, MOoMcK OuOnuorpaguueckoro marepuana U 3JIeKTPOHHBIX
MCTOYHUKOB UH(QOpPMAIMK, WITIOCTPATUBHBIX MAaTEpUasoB. 3aJaHUs 110 CaMOCTOSATEIbHON paboTre
JAl0TCA [0 TeMaM, KOTOpbIe TPEOYIOT 1OMOIHUTEIbHOW IPOPaOOTKH.

OOmmii 00bEeM CaMOCTOSITENFHOW paboOTBHl  CTYASHTOB 10 JUCHUIUIMHE BKJIIOYACT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATENbHYIO pabOTy CTYAECHTOB B TEUEHUE CEMECTpa.

AymuTopHas caMOCTOSITeNIbHAs paboTa OCYIIECTBISIETCS B (pOpPME BBIOJHEHHS TECTOBBIX
3aJJaHUi 0 AUCLUILIMHE, JTa00PaTOPHBIX padoT.

BueaynuTtopHas camocTosiTenbHas paboTa ocyIecTBiseTcs B hopmax:

- IOJITOTOBKH K YCTHBIM OIIPOCaM, KOHTPOJIBHBIM U J1a0OPaTOPHBIM paboTaMm.

[TonroToBKa K TECTY, MMCbMEHHOM paboTe, YCTHOMY OIpPOCY.

IIpu moaroTroBke K TeCTy, MUCBMEHHOM paboTe, YCTHOMY ONpPOCY HEOOXOAMMO HU3YUYHUTh
TeOpeTH4eckuii Marepuan no aucuuinHe. C 1enblo OKa3aHWs IMOMOUIM CTyJIEHTaM Ipu
MOArOTOBKE K 3aHATHAM IPENOJaBaTelIeM IMPOBOAUTCSA TPYNIOBas KOHCYJIbTAalUs C LEJIbIO
pa3bsCHEHUs HanOOoJIee CII0KHBIX BOIIPOCOB TEOPETUYECKOI0 MaTEpHaa.

Mamepuanwt, ucnonv3yemole 011 MEKyu{e20 KOHMPOJia YCHesaAeMoCmu
odyuarowuxca no oucyuniune

KonTponbHas padora mpoBoauTcss B muchbMeHHON (popme. CocTouT u3 AByX uacrteit: A (8
pacuetHbIx 3ananuii) U B (10) TecToBbix 3amanuit). [I[paBUIbHBINA OTBET KaXKIOTO 3aJaHUs B YaCTH
A =3 Oamna, B TectoBoii yactu = 1 6amin. Mroro = 32 Gamna.

IIpumepHBIe pacyeTHBIE 32Ja4H YaCTH A:

1. Ilpu momyyeHHMH MOJSPHOM Macchl SKBHBaJleHTa THApokcuja Kaibius u3z CaO(k) u
H20(x) Beinensiercst 32,53 k[ TeroTsl. HanuimunTe TepMOXUMHUYECKOE YPAaBHEHHE STOW peakIluu
Y BBIYUCIIUTE TEIUIOTY 00pa30BaHMs OKCHJIA KaIbIIHsl.

2. BeruncnuTe n3MEHEHHs SHTPOIIUH JUIs peakIMid, MPOTEKAIOUINX 110 YPABHEHUSIM:

2CHa(r) = C2Hz2(r) + 3H2(T)

N2(T) + 3H2(r) = 2NH3(T)

C (rpadur) + O2(r) = CO2(1)

[ouemy B 5tux peakuusax 0 >AS%gg > 0.

3. OkucieHue cepbl JHOKCHAA MpoTekaeT mo ypaBHeHHto: 2SOz(T) + O2 = 2S03(1). Kax
U3MEHHUTCS CKOPOCTh PEaKIUH, €Clii 00beM YMEHBIIUTH B YEThIpe paza’?

4, ns ocaxnaenust B Bume AgCl Bcero cepebpa, comepxkamierocss B 100 cm3 pactBopa
AgNOs, norpebyercs 50 cm® 0,2 1. pactBopa HCIL. KakoBa MonspHas KOHIEHTpALMs SKBUBAIEHTA
pactBopa AgNO3? Kakas macca AgCl Beimasia B ocagok?



5. Beruncnure temneparypy KumneHus 15%-HOTO BOJHOIO pacTBOpa MPONUIOBOrO CIHPTA
C3H;OH. D6ynmuockonudeckas KoncTanTa Bogsl 0,520 .

6. Tlpu Kakoli KOHIIEHTpAIMH MOHOB Zn’" (B MOIB/T) MOTEHIHMAN IMHKOBOTO 3IEKTPOAa
oyner Ha 0,015 B meHbI1€e €ro CTaHAAPTHOTO AJIEKTPOIHOTO MOTEHIHAIA?

7. Dnextponu3 pactBopa KoSOs mpoBoauam npu cuie Toka 5 A B Teuenue 3 4. CocTaBbTe
AJIEKTPOHHBIC YPABHEHUS MPOIIECCOB, MPOUCXOIAIIMX Ha AeKTpoaax. Kakas Macca BOJbI IpHU 3TOM
pa3I0kKUiIach U YeMy paBeH 00beM razoB (H.y.), BBLACTUBIINXCS HA KaToJie U aHozae?

8. Kak mpoucxogut arMocdepHas KOPpO3Hs JTy)KEHOTO M OIMHKOBAHHOTO JKelie3a IpHU
HapyleHuu NOKpbITUsA? CocTaBbTe AJIEKTPOHHBIE YPaBHEHHS] aHOAHOTO M KaTOJHOTO IMPOILIECCOB
KOPpO3UH.

IIpumepHbIe BONPOCHI TeCTOBOI YacTu B:

1. KoanuecTBo TEII0ThI, KOTOPOE BBIAEIAETCS IPU CrOPaHUM | MOJIb BEILECTBA!
A) TeroTa pacTBOpPEHUS

b) Terora cropanus

B) Trennora o6pa3oBanus

I') TeruioTa paznoxxeHus

2. CaxapHblii CUPOII ABJISIETCS CUCTEMOM:

A) romorenHoi b) rereporennoi

B) 3akpsitoii I') n3onupoBanHO#M

3. B xozne nporieccoB cyOauManyu, KUIEeHNs, paCTBOPEHUS SHTPOIHSL:
A) yBennuuBaercs b) ymenbiaetcs B) He usmensercs

4. Yem MEHBIIIC YHEPTUSI aKTUBAIMU, TEM CKOPOCThH PEaKIIH:

A) menbiie b) 6ombi1e B) CKOpocTh HE 3aBUCHUT OT SHEPTHH AKTUBAIIMH
5. TeMmiepaTypa KMIIEHUS pacTBOpa:

A) BbIlIIE TEeMIIEpaTypbl KUIIEHUS PACTBOPHUTENS

b) Himke TemnepaTypbl KHIICHUST PACTBOPUTEIS

B) paBHa TeMmiepatype KHUMEHHUs paCTBOPUTEINS

6. [ToBepXHOCTHO-HEAKTHUBHBIMH BEIIECTBAMU (110 OTHOIICHHUIO K BOJIC)
SIBIISTFOTCSL:

A) Oenxu b) Heopranndeckue kucinoTsl B) mbina I') MunepanbHble conu
7. KonnounaHele pacTBOPBI MOYKHO HMOJTYYUTh CIEAYIOIIUMHU METOIaMU:
A) nucneprupoBanueM, GUIbTpaIeil, 31eKTpodhope3om;

b) nucneprupoBanuem, KoHAeHcalUEH, TeNTH3alKEH;

B) nentuzanueii, tucneprupoBanuem, nuddysueit;

I') xoneHcanuei, punbTpanuelt, nenTu3anuen.

8. K BakHEMIIMM METOJaM OUUCTKH 30J1€H OTHOCSITCSI:

A) menTu3anus, AMannu3, KOHIEHCAlUs;

b) xonnencanus, puiabTpanys, NenTU3amus;

B) yneTpadunbrpars, MeKTpoANaTU3, TUATU3;

I') nuanus, snexkrpoananus, IMCIEpPrupOBaHUE.

9. OMynbcuu TUMA (B/M) CTAOUITU3UPYIOT:

A) 6enxamu b) cmonamu B) caxeii [') pacTBopuMbIMU MbLITaMU

10. ITorsnomenue ra3000pa3HOro WK PACTBOPEHHOT'O BEIIECTBA MOBEPXHOCTHIO
TBEPAOIO TeJIa UIH KUIAKOCTHU:

A) xemocop6uus b) ancopoumst B) abcopbuust I') necopouust

IIpumepHBIii IepeYeHb BONPOCOB VI Y4eOHOH ANCKYCCHH

1. Uro Ha3pIBaeTCs CKOPOCTBIO XHUMHUECKOW peaknuu? B Kkakux eauHUIaX OHA
BbIpa)kaeTcs?

2. Ot yero ona 3aBucuT? Kak npakTHuecku MO>KHO ee perynupoBath? [IpuBenure npumeps

3. KakoB  ¢wu3uyeckuii CMBICI  KOHCTAaHTBI ~ CKOPOCTH  XHUMHYECKOW  peakiuu?
Chopmynupyiite 3aK0H IEHCTBYIOIINX Macc.



4. Tlouemy TemmepaTypa BJIHMIET Ha CKOPOCTh XuUMHUYecKod peakumu? IlpaBuno Bant-
I'odda. KakoBa 06s1acTb €ro NpuMEeHUMOCTH?

5. Uro HasbiBaeTcs karanuzaropoMm? Kakue TUIBI KaTATUTHUECKUX CUCTEM, peakuuil u
KaTaJnu3aTOPOB BaM W3BECTHBI?

6. KakuMu  BenMUMHAMM  MOXHO  OXapaKTepU30BaTh  KaTATUTHUYECKHH  3(QexT,
KaTaJIUTHYECKYIO PEaKIMIo, KaTaanu3arop?

7. Kak 3KcriepMMeHTaIbHO ONpeAEINTh aKTUBHOCTh KaTaau3aTopa’?

8. B ueM pasHuIa MEeX1y CEIEKTUBHOCTBIO U M30MPATEIbHOCTHIO ICHCTBUS KaTanu3aTopa?

9. KakoBo mnpakTHyeckoe 3HAYCHHME KaTajlu3a KaK CpeJCTBA PETyIUpOBaHMS KHHETHKH
XMMHUYECKHX MPOLEeCCOB?

10. Kaxue BO3AEHCTBHS HAa CUCTEMY NPUBOIAT K U3MEHEHUIO KOHCTAHTHI PAaBHOBECHS, a
kakue — Het? [Ipunuun Jle [laTense-bpayna.

11. TIlepeumncnute u3BecTHbIC Bam criocoObl cMenIeHNUs XUMUYECKOTO paBHOBecHs. OTBeT
OPOMJUTIOCTPUPYHTE mHpuMepamMu. [IpoucXOauT 1M NpU CMELEHUMM XUMHUYECKOrO pPaBHOBECHS
M3MEHEHNE KOHCTAHThI pAaBHOBECHS?

12. Hcnonp3oBaHME MOJENIM XHUMHMYECKOI'O Karajlu3a IIpU IPOBEIACHUU (U3UKO-
XUMHAYECKUX UCCIIEIOBAHUN

Tembl nokJI210B

1. TlomydeHue KOUTOMIHBIX CUCTEM PA3IUYHOTO THUIIA U3 OPTAHUYECKUX M HEOPTaHMUECKUX
MOJICKYJT;
KoimonaHabie CUCTEMBI OTXO0JIOB Pa3IMYHBIX IPOU3BO/ICTB;
Komnonnas 3amuTra u ee pusznonorndeckoe AeHCTBHE;
XapaKkTepUCTHKA MPUPOIHBIX U CHHTETHYECKUX aJCOPOCHTOB;
CpaBHMTENIbHAS XapaKTEPUCTUKA OBITOBBIX M IIPOMBIIIJICHHBIX a/1COPOECHTOB;
O6uiacTi NpUMEHEeHUs CyCleH3uil
[TpumeHeHne GU3NKO-XMMUYECKHX METO/I0B aHAJIM3a B AJIEKTUBHBIX KypcaxX XUMHH.

NOUTRWN

B xypcax Jiekumii 1 J1aG0paTOPHBIX 3aHATHI MPEAYCMOTPEHBI CIEAYIOIINE TEMbI Ha
CaMOCTOSITEIbHOE H3YYEHHE:

. Xumuyeckoe u (pa3oBoe paBHOBECHE;

. DU3UKO-XUMUYECKUHN aHAIU3, KOJIMYECTBEHHBIEC 3aKOHBI XUMMH;

. Teopust pa30aBIICHHBIX PaCTBOPOB;

. Teopust pacTBOPOB 2JIEKTPOJIUTOB;

. Teopust morennuanoB u 3/]C raapBaHUYECKHUX IEKTPOIUTOB;

. KuHeTnka roMOreHHbIX U reTepOreHHbIX MPOLECCOB;

. MexaHu3MBbl XUMUYECKOHN peakiuu. Teopus akTUBHBIX coyaapeHuil. LlenHelie peakuuuy;
. [OMOTeHHBIN U TE€TEPOreHHbIN KaTalus;

. CTpoeHue KOJITOUIHBIX MULEILT;

10. ArperaniuoHHas 1 KHHETHYECKasi yCTOMYUBOCTh KOJUIOUIHBIX PACTBOPOB;

11. PacyeT XMMHUYECKOTO PABHOBECHUSA U BBIXO/Ia MPOAYKTOB MPH PA3IMYHBIX YCIOBUSX;
12. PacueT CKOpOCTH XUMUYECKUX PEAKIUNA U KOHCTAHT CKOPOCTH.

O 0 I N DN KW~

Hnsa camocmoamenvHoli O020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCnOJ16b308aMb y4eOHO-MemOoOuecKue Mamepuaisl:

1. IlecroBa H.FO. JlaGopatopubie pabOTBHl MO (U3HUYECKONM H KOJUIOMTHOM XUMUH.
Meronudyeckue pEKOMEHIAIMU JJIs  CTYJEHTOB XUMHKO-OMOJIOTMYECKUX  CIEIUATBHOCTEH.
[DnexTponHbIii pecypc] - Peskum mocrtyma: http://www.superhimik.com/t8522-topic. — 2013.

2. IlectoBa H.FO. 3amaum mno ¢u3nyueckoil u KOJJIOMTHOW XWMHH. MeETOoAnYecKue
PEKOMEHIAIUU ISl CTYJEHTOB XMMHKO-OMOJIOTHYECKHUX CIIeIMAIBHOCTEN. [ DNEKTPOHHBINA pecypc]
- Pexxum nocryna: http://www.superhimik.com/t8521-topic. — 2013.



http://www.superhimik.com/t8522-topic.%20–%202013

3. IlecroBa H.IO. ®usnyeckas U KOJUIOUIHAS XUMHA. YUEOHO-METOOAUYECKOE ITOCOOME s
CTYACHTOB. [DJEKTpOHHBIH pecypc] - Pexxum mocryma: http:// www.superhimik.com/t9717-topic. —
2015.

4. IlecroBa H.1O. 3amaun u ynpaxaeHus no (GpuU3MYecKod W KOJJIOMAHON XUMHH: Y4eOHO-
Meroandeckue pekomenmanuu / IlecroBa H.FO. —VibsHoBck: ®I'BOY BO «Yal'TlY um. U.H.
VYaesHosay, 2017. —49c¢.7.

5. [IpumepHbIe OLEHOYHBbIE MAaTepHAJbl [JIA NPOBeAeHHS] TeKYyllero KOHTPOJIs
ycIeBaeMOCTH H IPOMEKYTOYHOM aTTecTaluu 00y4aommuXxcs o JMCHHIJINHe

Opraﬂmaunﬂ U IPOBEACHUE aTTECTAlUU CTYACHTA

®I'OC BO opueHTHpOBaHbI MPEUMYIIECTBEHHO HE Ha CcoOOmeHne oOyJaromemMycs
KOMILJIEKCa TEOPETUYECKUX 3HAHWH, HO Ha BBIPAOOTKY KOMIIETEHLUH — JMHAMMYECKOro Habopa
3HaHWW, YMEHUH, HABBIKOB U JIMYHOCTHBIX KauecTB, KOTOpbIE IIO3BOJIAT BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE TPY/AA U YCHEIIHO NPOhECCHOHATIBHO PEeaIn30BbIBATHCS.

B mnpouecce oneHku 0akalaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPaJAUIMOHHBIE, TaK U
MHHOBAIL[MOHHBIE THUIIbI, BUABI U (OpMbI KOHTpOJIA. [Ipy 3TOM NOCTENEHHO TpaJUIMOHHBIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO I10AX0/a, a HWHHOBALIMOHHBIE CPEJCTBA
a/IalITUPOBAHBbI JUIs IOBCEMECTHOI'O PUMEHEHUS B POCCUIICKON BY30BCKOI MpaKTHKeE.

Llens mpoBeneHnsi aTrecTalMM — IPOBEpPKAa OCBOECHUS 0Opa30BaTEIbHOM MpPOTrpamMMbl
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.

IIpomexyTouHass aTTecTalUsl OCYIIECTBISETCS B KOHIIE CEMECTPA U 3aBEpLIAET U3yUYECHUE
JUCLUIUIMHBL, TOMOTaeT OLIEHUTb KPYIHbIE COBOKYIMHOCTH 3HAaHMU M yMEHMH, (hopMUpoBaHME
ONPEACIECHHBIX KOMIIETCHIIAMN.

OLICHOUHBIMU ~ CpPEICTBAMHM TEKYLIEro OLICHWBAaHUS SBIAIOTCS: JIOKJIAZA, TECThl IO
TEOPETUYECKUM BOTIPOCAM TUCIMILIMHBI, 3alIUTa MPAKTHYECKUX paboT u T.. KOHTpoib ycBOeHHUs
MaTepuana BEJETCS PErylsipHO B TEUEHHE BCETO CEMECTPa Ha INPAKTHYECKUX (CEMUHApPCKUX,
1a00pPaTOPHBIX ) 3aHATHUSX.

Ne CPEJACTBA OIEHUBAHMWMSI, OO6pazoBaTenbHbIC
n/n UCTOJIb3yeMbIe /ISl TEKYIIErO OLlEHUBaHUS pe3yabTaThl JUCUUIUIMHBI
nokasaressi popMUPOBaHHSI KOMIETESHITUH
OueHovHbIe cpeacTBa A/ TEeKYLIel OP-1
aTTecTaluu - OCHOBBI IKCIIEPUMEHTAJIbHOM

1 OC-1 YcrHbIit onpoc (bu3NYECKON U KOJUTOMIHON XUMUH.

2 OC-2 TectupoBaHue 1o NPOHJEHHBIM TEMaM OP-2
- 0COOEHHOCTH MPOTEKAHUS

3 OC-3 JlabopatopHas pabora XUMHYECKOTO MPOIIECCa, METOIBI
aHaJM3a COeIMHEHUN BO

4 OC-4 [okman B3alMOCBS3H C MEXaHU3MOM
peaxkuuii;

5 OC-5 KontponbHas pabora
OP-3

OueHoYHbIE CPeICTBA 1151 MPOMEKYTOUHOM | -BBITOJHATH XUMHYECKHUIA
aTTeCcTallH 3a4eT (IK3aMeH) HKCIIEPUMEHT;
6 OC-6 3auer B popme yCTHOrO cobeceoBanus | 00pabaThIBaTh U AaHAIN3UPOBATH
0 BOIIpOCaM pe3yNbTaThl 1a00paTOPHBIX

UCCIIEA0BAHUN
OP-4
- IPUMEHSTh TEOPETHUECKUE 3HAHUS
JIEKIIUA U CEMUHAPOB JJIs
NIPOBE/ICHUS SKCIIEPUMEHTAIBHBIX




3a1a4 110 XUMHH;

OP-5

- TEXHUKOU 1a00paTOpHOTO
IKCIIEPUMEHTA, IPaBUIIaAMHU
BBITIOJTHEHUS JTA0OPATOPHOTO
MPaKTUKyMa C COOII0JICHUEM
TpeOOBaHUI TEXHUKU OE30MACHOCTH;
OP-6

- cnoco0amM# OpUEHTAlUU B
poeCCHOHATIBHBIX UCTOYHUKAX
uHpopManuu (KypHaibl, CAUTHI,
00pa3oBaTebHBIC TTOPTAJIBI);

OnucaHue OLEHOYHBIX CPEICTB M HEOO0XOAMMOro 0OOpyIOBaHHUS (JIEMOHCTPALMIOHHOTO
Mmarepuaiga), a TaK JKe MpoLeAypbl M KPUTEPUU OLICHUBAHUS MHAMKATOPOB JIOCTHKECHUS
KOMIIETEHIIMHM Ha Pa3IMYHBIX dTanax UX (popMHpOBaHMS B MPOILECCE OCBOCHHUS 00pa3oBaTENIbHOM
IIporpaMMel IpesacrasicHsl B DOHAE OLEHOYHBIX CPEACTB AJIA TEKYILErOo KOHTPOJIS YCIIEBAEMOCTH
U IIPOMEXKYTOYHOM aTTECTALUU IO JucHUILInHE «Du3nueckas U KOJUIOUIHAS XUMHUSI».

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOsA yCReeaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'ILI AJI1 OpraHru3aliuu TGKYH_Ieﬁ aTTeCTallii IIpCaACTaBJICHbLI B m.4 IIporpaMMmal.

Mamepuanst, ucnonv3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOIIA YCReeaemMocmu
oodyuarowuxca no OucCyuUnIUHe

OC-6 3auer B ¢opMe yCTHOrO cobeceq0BaHUSA MO BOMPOCAM

IIpuMepHBIii NepedYeHb BONPOCOB K 324€Ty
(3 cemectp)

1. Tlpenmer ¢wusnyeckoil xumuu, ee Meroabl M ocoOeHHocTH. KpaTkas uctopus
BO3HHUKHOBEHUS U Pa3BUTHSL.

2. OCHOBHBIE NOHSATHS XUMHYECKOH TepMOAMHAMUKH. CHUCTeMa, DHEpPIUs, BHYTPEHHSA
SHEPrusl, SHTAIBINS, SHTPOIIHS.

3. Ilpupona sueprerudeckoro 3¢ dekra. 3akon ['ecca. CnenctBus u3 3akoHa ['ecca.

4. TenuoBble sBlIeHUs1 00pa30BaHUs, pACTBOPEHUS, HEUTpaIN3allu1, CTOPaHUS.

5. /JIBmxymme Cuibl XUMHMYECKMX peakuuil. TepMonnHaMuueckas BO3MOXHOCTh
MPOTEKAHUS PEAKIIHH.

6. 3aBUCUMOCTbH TEIUIOBOTO 3 eKTa Mpolecca oT yCIOBUN MPOBEIECHHS PEAKIIUH.

7. DHEpreTukKa XUBOrO OpraHU3Ma.

8. O6mras xapakTeprucTuKa pacTBOPoB. MexaHu3M pacTBopeHus. PacTBopuMocCTs.

9. CBoiicTBa paz0aBieHHBIX pacTBOpOB. 3akoHbl: ['enpu, Payns, Bant-I'odda.

10. laBnenue mapa Haj pacTBopoM. Temmneparypa KATIEHHs pacTBOpa. DOYIITHOCKOTIHS.

11. Temneparypa 3amep3anust pactBopoB. Kpnockonusi.

12. lucddyzus u ocMoc B pacTBOpax.

13. Ortxiionenuss ot 3akoHoB Payns u Bant-I'opda B pacTBOpax 3IEKTPOIUTOB.
N3oToHnueckuit KoOAQpUIUEHT.

14. KucoTHO-OCHOBHOE paBHOBECUE B BOJHBIX pacTBopax. MloHHOe mpousBeneHHE BOJBI.
[Tonsitue o pH, pK u 6ydepnbix cmecsx.



15. TanbBaHWYECKHE BJIEMEHTBI, AKKYMYJSATOPBI, 3JIEKTpoiau3epbl. OCHOBHBIE ATallbl
Pa3BUTHS AIEKTPOXUMUHU.

16. PaBHOBecHBIE 3JIEKTPOJHBIE MOTEHUUAJBL. Psa HanmpsokeHUsT MeTayuioB. Y paBHEHHE
HepHcra.

17. CymHocTh mporuecca 31eKkTpoiau3a. KoanuecTBeHHbIE 3aKOHbBI JEKTposn3a. Bbixos mo
TOKY.

18. DnexTponn3 BOJIHBIX paCTBOPOB C HEPACTBOPUMBIM aHO10M. [Ipumepsl.

19. DnekTponu3 paciiaBoB. DIEKTPOIU3 PACTBOPOB C paCTBOPUMBIM aHOAOM. [Ipumepsl.

20. DnexTpoxuMHUUecKas KOppo3usi METaUIoB. SIBIeHME MacCUBHOCTU. MeETOAbI 3alUThI OT
KOPpO3UH.

21. 3agaun XMMMYECKOM KUHETHKH. MeXaHHW3M XUMHYECKHMX peakUHUid. DJeMEeHTapHbIe
peaxkuu, MopsI0K PeaKiiuu.

22. TlpocTteie W clOXHBIE peaknuu. KuHeTMka HEOOpaTHMMBIX TOMOTEHHBIX IPOCTHIX
peaKIui.

23. CpenHsas 1 HCTUHHASI CKOPOCTh XMMHUYECKHUX PEaKLIUM.

24. 3aBUCUMOCTbH CKOPOCTH peaKlUil OT MPUPOABI PearupyroIINX BEIIeCTB, KOHIIEHTPALUU U
TEeMIIepaTyphl.

25. Teopust MONEKYISPHBIX CTOJIKHOBEHHH M €€ MPUMEHEHHE K ONMOJIEKYISIpPHBIM
peakiusM. Teopus akTUBHOTO KOMILJIEKCA.

26. Karanm3. OcoO0eHHOCTH U KIacCU(UKAIUS KAaTATUTUYECKUX PEAKIIUH.

27. Teopuss TOMOTE€HHOIO W TETEPOreHHOro kKaranu3a. lloHatne o (epMeHTaTHBHOM
KaTajiause.

28. OOpatumble peakIuu. 3aKOH JeHCTBYROmMX wmacc. CMeleHrne XUMHYECKOTrO
paBHOBECHS.

29. AncopOuust Ta30B Ha TBEpABIX Tenax. YpaBHenue Ppeitnmnmnxa. M3otepma agcopOuuu
JIsHrMIODpAa.

30. IloBepXHOCTHBIC SIBIICHUS HA TpaHHUIC «TBEPAOC-KHUIKOCTh». HoHOOOMeHHas
aacopOuus.

31. TloBepxHOCTHBIE SIBIEHHUS Ha TPAHUIE «TA3-KUAKOCTH» M (OKHIKOCTH-XKHIKOCTHY.
[ToBepXHOCTHOE HATSKEHUE.

32. Knaccuduxanus 1 OCHOBHBIE MIOHATUS O (PU3UKO-XMMHYECKUX METOJIaX aHaIn3a.

33. Ilpeamer koutouaHON XUMuUU. [IoHATHE O JUCTIEPCHBIX CHCTEMAaX, UX OCOOCHHOCTH.

34. Teopus 00pa30oBaHUsI U METOJIbI TTOJYYCHHS KOJUIOUIHBIX CUCTEM.

35. CtpoeHue KOIOUAHBIX YacThll. MeTOobl OUUCTKHU 30J€H.

36. OnTuyeckne CBOWCTBA KOJIJIOMIHBIX CHCTEM.

37. DnekTpruyecKkre CBOMCTBA KOJUTOMAHBIX PACTBOPOB.

38. MonekynspHO-KHHETHYECKHE CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.

39. Kunernueckas M arperatuBHas YCTOMYMBOCTh KOJUIOMAOB. OCHOBHBIE METOJIbI
KOaryJisiiiuy KOJIJIOMTHBIX PaCTBOPOB.

40. H303neKTpUYECKOE COCTOSIHUE KOJUIOWI0B. Koarymsiuss KOJIOMIHBIX pPacTBOPOB
AIEKTPOJIUTAMH.

41. BzauMHast koaryJssiiusi KOJUIOMIHBIX pacTBOpoB. [lentuzamus. [lepesapsiaka 3omeil.

42. PactBopet BMC. O6mue cBoiictea BMC.

43. YcroitunBocTs pactBopoB BMC. Ctpoenue Moiiekys 6€IKOBBIX BEIIECTB.

44. BeicanuBanue u aeHarypanus pactsopoB BMC. 3amura 3o5eit BMCamu.

45. Crynuu u renu. Knaccudukanus, METObI TOTyYeHUs, POIECCHl B CTYIHIX U TeTsX.

46. Tlensr w adpozonu. OOmME CBOWCTBA W WX OTIUYUTEIBHBIE OCOOCHHOCTH.
[IpakTHueckoe 3HaUYCHHUE.

47. DOmynwscuu. [lomydenue, paspymenue amynbcuit. OOpamierue ¢as.

48. Morouee nerictsue ITAB. Ilenst. [Ipuunnsl ux ycroitunBoctu

B koHIle u3ydeHus MUCIHILTUHBI TOABOJSTCS UTOTH PabOThI CTYJEHTOB Ha JICKIIMOHHBIX H
MPAKTUYECKUX 3aHATHUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alsIOB B TEUEHUE CEMECTpA.



Kpurepun ouneHuBaHusi 3HAHU 00y4aK0IIMXCH 10 TUCUMUIIJIMHE

Dopmuposanue 6aITbHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUXCcs

IToceuienue Pabora Ha
ITocemenue KontponbHbie
. 1ab0paTOPHBIX | JIAOOPATOPHBIX 3auer
JIEKIIUH . paboThl
3aHATHH 3aHATHIX
Pasbannosra | ¢, 4 g 10x1=10 | 12x10=120 32
10 BUIaM 32 damwoB
0amnoB 0aioB 0amnoB 0aIoB
3 paboT
cemectp CymmapHsbIil | 6 GaioB 16 6amtoB 136 Gamnos 168 6amnos 6231?2)13
Makc. oar max max max max
max
HUTOI'O: 200 6amios

Kpumepuu oyenusanus pabomwl obyuarowezocs no umozam 3 cemecmpa

Baausl (2 3E)
oomee 100
100 u meuee

«3a4YTCHO»
«HE€ 3a4TCHO»

6. MeToanueckne yKazanus 1Jisi 00y4YalOUIMXCs M0 OCBOCHHIO U CHUILIMHBI

VYcenemHoe u3zydeHue Kypca TpeOyeT OT oOydaroIMXcsl MOCEIIEHHs JIEKUUH, aKTUBHON
paboThl HAa MPAKTUYECKUX 3aHATUSAX, BBINOJHEHUS BCEX YUYEOHBIX 3aJaHMI IpernojaBaTels,
03HAKOMJICHHS C OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPOH.

3anuch JIeKHMU — OJHa M3 (OpM aKTHUBHOW CaMOCTOSITENIbHOM pPabOThl OOydarouiuxcs,
TpeOyrolasi HaBBIKOB U YMEHHsI KpPaTKO, CXEMaTHYHO, MOCJIEI0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJOXEHHS, BBIBOJbI, 00001IeHHs, POPMYIHPOBKUA. B KOHIle JEeKIuU MperoaaBareib
octaBisgeT Bpems (5 MMHYT) Juis TOro, 4roObl oOyyaromuecsi MMeNId BO3MOXKHOCTb 3a/1aTh
YTOUHSIOUIME BOIPOCHl 10 M3ydyaeMoMy MaTepuany. M3-3a HemocTaroyHoro KoiaudecTBa
ayJUTOPHBIX YacOB HEKOTOpble TEeMbl HE YJaeTcs OCBETUTh B IOJIHOM 00BbEMe, I03TOMY
IpenojaBareib, MO CBOEMY YCMOTPEHHUIO, HEKOTOPbIE BOMNPOCHI BBHIHOCUT Ha CaMOCTOSTENIBHYIO
paboTy CTYAEHTOB, PEKOMEHysd Ty WJIM HHYIO JuTeparypy. Kpome storo, juis Jiydmero ocBOEHHs
MaTtepuajga M CUCTeMaTH3allid 3HAHUU MO0 JAMCUUIUIMHE, HEOOXOAWMO IOCTOSHHO pa3duparhb
MaTrepuabl JeKIUi M0 KOHCIEKTaM M y4eOHbIM MocoOusM. B ciryuae HeoOX0oquMocTH oOpaarbest K
IPENoAaBaTeNto 32 KOHCYJIbTALUEH.

IToaroroBka K 1a00PATOPHBIM 3aAHATHSIM.

[Ipy MOArOTOBKE K NPAKTUUYECKUM 3aHATHUSAM CTYAEHT JIOJKEH H3YyYUTh TEOPETUYECKUI
MaTepuaig MO TeME 3aHATHUs (UCIOJIb30BaThb KOHCIEKT JIEKIMH, WU3Yy4UTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCSA C JIOTIOJIHUTEIBHOMN JIUTEpaTypOil, MPH HEOOXOUMOCTH JIOTIOJIHUTh KOHCIEKT, JieNas B
HEM COOTBETCTBYIOIIME 3allMCH M3 JIMTEPAaTYpHBIX MWCTOYHHKOB). B ciyuae 3arpyaHeHuid,
BO3HUKAIOIIMX IPU OCBOEHMM TEOPETUYECKOr0 Marepualia, CTYIEHTYy cileqyeT oOpamarbes 3a
KOHCYyJbTallMell K mpernojaBarento. Mns Ha KOHCyJbTalMio, HEOOXOJMMO XOPOLIO MpPOayMaThb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauane npakTU4ecKoro 3aHATHS NPENoJaBaTellb 3HAKOMHUT CTYIEHTOB C TEMOM, OIJlalaeT
IUTaH TIPOBEACHUS 3aHSTHUS, BbIIACT 3a7aHus. B TeueHHe OTBEAEHHOrO BpPEMEHM Ha BBINOJIHEHHE
pabOTHl CTYAEHT MOXET OOpaTHTHCS K MPENojaBaTeNio 3a KOHCYJIbTalluel Win pa3bscHeHUsMU. B
KOHIIE 3aHSTHS IPOBOAUTCS IMPUEM BBIIOJHEHHBIX 3aJJaHUN, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BRINOJIHEHMS MPAKTHUECKUX 3/aHUN OLIEHMBAIOTCS B Oaiax, B COOTBETCTBUH C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.




IHoaroroBka K 10KJIaAy € Mpe3eHTANMEeH.

Jloknmanel JAenarTCs ¢ IMENb0 TMPOBEPKH TEOPETHUYECKHX 3HAHUM O00YYaroImierocs, ero
CIOCOOHOCTH CaMOCTOSITEJIbHO TPHOOpPETaTh HOBBIE 3HAHUS, paboTaTh C WH(GOPMAIMOHHBIMU
pecypcamu U U3BJIeKaTh HYXHYIO HH(POPMAIHIO.

[TpomomxuTenbHOCTh AOKJIANa HE JODKHA IMPEBbINIaTh 5 MUHYT. TeMmy JOKiIaga CTyIEHT
BBIOMPAET 10 YKEJIAHUIO U3 TIPEUIOAKEHHOTO CITUCKA.

[Tpu moaroroBke AOKIaga CTYIACHT AODKEH U3YUUTh TEOPETHYECKUH Marepuai, UCIONb3Ys
OCHOBHYIO U JIOTIOJHUTENIBHYIO JIUTEPaTypy, OOs3aTelbHO COCTaBUTH IUIAH JIOKJIaga (IepeyeHb
paccMaTpuBaeMbIX MM BOIPOCOB, OTPAKAIOUIMX CTPYKTYpPY M IOCIEIOBATEIbHOCTh Marepuana),
MOJrOTOBUTDH MIPE3EHTALIUIO.

BeicTyruieHne  OMDKHO — CTPOUTBCS  CBOOOJHO, yOEOUTENbHO M apryMEHTHPOBAHO.
[IpenoaBaresb cieauT, 4TOOBI BHICTYIUIEHUE HE CBOJMIOCH K IIPOCTOMY BOCIPOM3BEICHUIO TEKCTA,
HE JI0IYCKAeTCsl IPOCTOE YTEHUE COCTABIEHHOIO KOHCIEKTa JOKJIa1a. BeicTynaronuii Takxke 10JKEeH
OBITH TOTOBBIM K BOIIPOCAM ayJUTOPUHU U JUCKYCCUU.

Ilepeyennb J1a60paTOPHBIX PadOT

Omnpenenenue TEIIOBOro 3pQexra peakuuu HeHTpaIn3anuu

Ornpenenenne pH pacTBOpOB MOTEHIIMOMETPUUECKIUM METOJIOM

W3yueHne KUHETUKHU U KaTajlu3a XUMUUYECKUX PEaKlHi

[TpuroTtoBneHNe 1 CBOKCTBA OYPEPHBIX CUCTEM

OrnpeneneHne 3JIeKTPOJAHBIX OTEHIIMAIOB

[TonydeHus: KOJUTIOMIHBIX PaCTBOPOB M UX OYMCTKA

PacTBOpBI BBICOKOMOJIEKYJISIPHBIX coequHeHuid. CpoiictBa pactBopoB BMC

7. llepeyeHb OCHOBHOI W /ONOJHUTEIbHOW Yy4eOHOU JjuTepatypsl, HWHTepHeT-
pecypcoB, HEOOXOAMMBIX /1JIsl OCBOEHHS 1M CHUILTUHBI

OcHoBHas JiuTepaTypa

1. Mymkambapos, H. H. ®usnueckas u KoJutouaHass XUMUA : YU€OHUK TSI METUITMHCKIX
BY30B (C 3a7jauaMu M pelieHusMu). - 4-e usa., crep. - Mocksa : ®JIMHTA, 2015. - 455 c. - ISBN
978-5-9765-2295-4.,. - Texkcr : AIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1085817.

2. Jlapwukuna, H. . ®uznueckas u koyutonaHas xumust. [IpakTukym : yaeOHOe ocodue /
H. N. Jlapuukuna, A. B. KagumoBa. — HoBocubupck : HI'TY, 2019. — 100 c. — ISBN 978-5-
7782-3832-9. — Texkcr : snekTpoHHBIN // JlaHb @ 31MeKTpoHHO-OMOIMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/152342.

3. Pomun, B. B. ®u3nueckas u KoJutouaHAs XUMHES : yaeOHOe mocobue / B. B. Poqun, 3.
B. T'opuakos, B. A. Opob6eu. - CraBponons: AIPYC CraBponoibcKoro roc. arpapHoro yH-Ta,
2013. - 156 <c. - |ISBN 978-5-9596-0938-2. - Tekctr : onekrponnsii. - URL:
https://znanium.com/catalog/product/515033.

JlonmoJiHuTeIbHAS JIMTEpaTypa

1. bonnapesa, JL.I1. ®usznueckas 1 KOJUIOMIHAS XUMUS: TeopHs U npakTuka : [16+] / JLIL
bonmapeBa, T.B. MactokoBa ; Hayd. pen. T.A. Kyumenko. — Boponex : Boponexcknii
rOCY/IapCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHosorui, 2019. — 289 c¢. — Pexxum nocryna: mo
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382.

2. Kyxnuna, C. A. OcHOBBI (pU3NYECKOI U KOJITOUJHON XuMuH : yueoHoe nocobue / C. A.
Kyknuna. — Kupos : Kuposckuit 'MY, 2017. — 70 c. — Tekct : snexktponnsiil // Jlanp :
aNEeKTPOHHO-OMbOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/136078.
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https://e.lanbook.com/book/136078

3. Mapunkuna, I'. A. ®dusnyeckas v KOJUTOUAHAS XUMHUS : TpakTukyMm / I'. A. MapuHkuHa,
H. II. ITonskosa, FO. WU. KoBane. - HoBocubupck : M3n-Bo HI'AY, 2011. - 183 c. - Tekcr :
snekrponnsii. - URL: https://znanium.com/catalog/product/516038.

HNHuTepHET-pecypcnbl

1. Ilecroa H.FO. JlaGopatopubie pabOTHl MO (U3HMYECKONM M KOJUIOMIHOM XUMUH.
Metonudyeckue pPEKOMEHIAIMU IS CTYJICHTOB XUMHKO-OMOJIOTMYECKUX  CIICIUATBHOCTEH.
[DaexTponHbIii pecypc] - Peskum mocryma: http://www.superhimik.com/t8522-topic. — 2013.

2. IlecroBa H.IO. 3amaun mo ¢u3HMYECKOM M KOJUIOMIHONW XUMHH. MeToaudecKue
PEKOMEHJIAIMU ISl CTYJEHTOB XMMHUKO-OMOJIOTUYECKHUX CIIEHUAbHOCTEN. [ DIEeKTPOHHBIN pecypc]
- Pexxum moctyna: http://www.superhimik.com/t8521-topic. — 2013.

3. IlecroBa H.}O. ®usndeckas u KOJJIOUIHAS XUMUS. Y4eOHO-METOUIECKOE TTocoOue Iist

CTYAEHTOB. [DaeKTpoHHBIH pecype] - Peskum mocryma: http://www.superhimik.com/t9717-topic. —
2015.
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JlueT cornacopanus paboueit nporpaMmbl
yueGHOl AHCIHILINEB! (IPAKTHEH)

Hanpasacuue noarotosku: 06.03.01 bronorus

Mpoduan: buosxonorud

PaGouas nporpamma: OusHueckad 1 KOWIOHAHAA XHMUS
Cocrasutennb: Al Kapuarynausa — YibSHOBCK: yal'Ty, 2023.

[TporpaMma COCTaBliCHA C Y4ETOM (peepaibHOrO  FOCYAAPCTBEHNOTO
00pa3oBaTe/IbHOTO  CTAHAAPTA  BRICLIETO obGpasoBanus 10  HaNpPasIeHHIO
noarotosxku 06.03.01. bruonorus yreepka€HHOrO MunucrepcTeoM 00pa‘oBatii 1
nayku Poccuiickoii Deaepaini, 0 B COOTBETCTBHH C yueOHbLIM M18HOM.

CocrapHTeaH ‘ﬁ — A", Kapuaryiuna

Pafouas nporpamma y4eOHOH JMCUMILIHHEL (NpaKkTHKH) 0A00peHa Ha 3aceanHy

kadpenpsi GHOnOTHM 1 XiMuK 5" Mas 2023 r.. npotokoa Ne 10
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