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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

[enu TuCUUIUIMHEL

- (opMupoBaHue IUATEKTHKO-MAaTEPHUATUCTHYECKOTO MHPOBO33PEHHUS, BBIpAOOTKA
HAY4YHOT'O B3IUIAJa Ha MUpP, GOPMHUPOBAHNE COBPEMEHHOIO0 HAYYHOTO MPEICTABIECHUS O MaTEepUU
u (opmax ee JBMKEHUS, O BEUIECTBE KaK OJJHOM U3 BHJIOB ABIKYIICHCS MAaTEpUH, O MEXaHU3ME
IIPEBPALICHNS] XUMUYECKUX COCIUHEHUM;

- IPUMEHEHUE CYMMBbl XUMHUYECKUX 3HAHWH, YMEHUH U HABBIKOB B MPO(ecCHOHAIbHOM
JESATEIIBHOCTH.

OcHOBHbIE 337]aUul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (DyHIaMEHTAJIbHBIX OCHOB XUMHUYECKOW HAYKH;

- IPUMEHEHHH OCHOB XUMHUYEKCOW HAYKU B MPO(PECCHOHATBHOMN EATETbHOCTH.

JIaGopaTopHbIil MPAKTUKYM IIPUBUBAET HABBIKU YKCIIEPUMEHTAIBHON pabOThI U yUHT:

- 00BACHATHh XMMUUYECKUE CBOWCTBA aTOMOB B 3aBUCUMOCTHU OT CTPOEHUS UX 3JIEKTPOHHBIX
000I104EK;

- npuMeHATh npuHImn Jle-Illarenbe kK XUMUYECKUM paBHOBECUSIM;

- HCIIOJIb30BATh BEJIMYMHBI KOHCTAaHT JUCCOLMALMU JJIA XapaKTEPUCTUKH CHUIIbI
AJEKTPOJINTA;

- BBIUUCIIATH pH;

- IPOU3BOIUTH PACUET TEIUIOBHIX 3(PPEKTOB XUMUUECKUX MPOIECCOB;

- IPOU3BOJIUTH AHAIIUTUYECKUE PACUETHI,

OLIEHUBATh, KAKUE CBOMCTBA (OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHBIE) MOTYT IIPOSBIAThH
COEIMHEHUS,

- MCIOJI30BaTh BEJIMYMHBI CTAHAAPTHBIX JIEKTPOAHBIX ITOTCHIHUAIOB JUI OIPENEIICHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- [IOHMMAaTh XMMHYECKHE CBOMICTBA OpPraHMYECKUX COECIUHEHHH (B 3aBUCHMOCTH OT HX
COCTaBa U CTPYKTYPHI);

- I0JIy4aTh U CTAOMIM3UPOBATH PA3IMYHBIE TUIIBI JUCIIEPCHBIX CUCTEM;

- (hU3MKO-XMMHUYECKUM METO/1aM aHaJIM3a;

- IPOU3BOJIUTh AHAJIMTUYECKNE PACUETHI;

- IPUMEHATh XUMHUECKUE METO/Ibl B MPO(ECCHOHATBHON 1A TETBHOCTH.

[InanupyembIMu pe3ynbpTaTaMu 00y4eHHUs MO TUCHUIUIMHE (MOAYIIIO), SIBISIFOTCS] 3HAHUS,
yMeHUs, HaBbIKU. [lepeueHb MIaHUPYEeMBIX pe3yJlbTaTOB OOyUeHHs MO AUCLUILIUHE (MOJIYIIO),
COOTHECEHHbIX C IUIAaHUPYEMBIMH pe3yJlbTaTaMU OCBOEHHUS 00pa30BaTeNbHON INpOrpammsl,
npezcTaBieH B Tadnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemble B pe3yinbTaTe U3y4eHUs TUCIUIUINHBI (MOLYJIS)

PGSyJ’ILTaTBI O6y‘IeHI/I$I 110 JTUCIUITJIMHE

Konu Koxzn
Hassanne dbopMmynupoBKa
OroM BO, | dopmymuposka | * iy caropa | KOA
COKPAICHHOC |  pommeTeHIIUN NOCTHKCHUA pe3yiib DopMyIupoOBKa pe3ysbTaTa
KOMIIETEHIUU
Tara
21.05.04
«I"opHoe
JIeo»
Y

B mpouecce ocBOeHMS MUCHMIUIMHBI PEHIAIOTCA 3aJa4d  BOCIHUTAHMUS TapMOHUYHO
Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIUTAHUS



BocnuraTeabpHble 3a7a91

®opMUpOBaHUE IEHHOCTe

IleneBbie OpUEHTHPHI

1 ®opMupoBaHMe IPAKIAHCKON MO3MIIUMA M NATPHOTH3IMA

BocnmTanue yBaxxeHUs K HICTOPHU H
KynbType Poccun

Hcropuyeckas namsTh U
IIPEEMCTBEHHOCTH IOKOJICHNH

KynpTypHast HICHTHIHOCTB

2 ®opMupoOBaHNe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

cpene

Bocnuranue s3xoa0ruueckoi KyabTyphl U
LIEHHOCTHOT'O OTHOILLICHUS K OKpY’Karomen

Kusup

OTBETCTBEHHOE OTHOIIICHUE K

OKpY>Karolley cpene u

o0miecTBy

3 ®opMupoBaHHE HAYYHOI0 MUPOBO33PEeHHs U KYJIbTYPbI MbIILICHUSI

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa u
CTPEMJICHUS K 3HAHUAM

CozunaTenbHblil TPy

AXTUBHas KU3HECHHAS o3unuAa

4 (I)OpMI/II)OBaHI/Ie KOMMYHUKATUBHBIX HABBIKOB U KYJbTYPbI 06IIIeHHﬂ

PasBurne ymenus 3 QpekTuBHO 00maThCs
U COTPYAHUYATD

Bs3aumomnomors u
B3aHMOYBaKCHUE

I[I/ICL[I/IHJ'II/IHI/IPOBEIHHOCTB

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Huctunnuaa «XuMus» OTHOCHTCS K 4acTh ydeOHoro miana biok 1 Jlucumruimnsl
(Momynu). HucummiuHa OGa3upyercs Ha KOMIIETEHIUSAX, CHOPMUPOBAHHBIX Ha MpPEIbLAyIIeM

YpOBHE 00pa30BaHMSI.

3. O0bem AUCHUNIMHBI (MOAYJIS)

O6bemM uCHUIUIMHBI (MOAYJSl) B 3a4€THBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacoB, BBIIIEJICHHBIX Ha KOHTaKTHYI paboTy ¢ oOydaromumucs (Mo BUIaM

y4eOHBIX 3aHATUI) U HA CAMOCTOATENbHYIO paboTy, IpUBeEeH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
€MKOCTb
Cemectp
Haspanne Ddopma Yacrs (0DO) Y Ddopma
OI10IT obyye- MM Kype AynmuropHas A CPC aTTec-
VI TOpHast
BO HUS (390, (3.E) Beero Taluui
0300) o
mex. | mpak. | 1ma0. IMA | KCP
21.05.04
T'oproe 0D0 ClL.b 1 4 73 36 0 36 1 0 71 €]
JIETT0
21.05.04
T'oproe 0D0 ClL.b 2 5 73 36 0 36 1 0 107 €]
JIETT0




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
Teky1ero KouTpos st OO

Kox pe- Kou-Bo 4acoB, OTBe/ICHHOE Ha
dopma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIab CPC TEKyIIEero KOHTPOJIS
00yJeHHUs
1 cemecTp
BBenenue B AUCIUILIAHY. Pl CobecenoBanue, 3amuTa
1 | Knaccel HeOpraHHYECKHX ¢ 4 0 4 9 oT4era 1o J1abopaTopHOit
o P3, PS5
COCTMHEHHUI pabote
ATOMHO-MOJEKYJISIpHOE PJI1, Cobecenosanne, 3amHT%
2 cHIC PJI3, PJIS 4 0 4 9 oT4eTa 1o JabopaTopHOU
i ? pabote
CtpoeHue aToMa u P11, CSSZ;ZT:;H;G’%I ura
3 | mepuoauyeckas cucrema PI3, 4 0 4 8 gquTa o n§6oi:)aT](1)1pH0ﬁ
anementoB [I.M. Menneneesa | PJ13, P15 paboTe
Pl CobecenoBanue,
XHUMHYECKast CBSA3b U PJI1, pellIeHHE 3a1ad, 3a1.uI/1Tav
4 4 0 2 9 oT4eTa 10 JabopaTopHOH
CTpOEHHE BEIECTBA P/3,
PJI3, PIIS pabore, 3ammra
? pedepara
P,
PJ12, CobecenoBanue,
5 | Pacsopsi PJ13, 12 0 14 18 peleHne 3a/1a4, 3aIuTa
PJ13, oTyeTa 1o
P14, 71ab0paTOPHBIM paboTaM
P15, P16
P11,
PJ12, CobecenoBanue,
OCHOBHBIE 3aKOHOMEPHOCTH
P13, peleHne 3a/1a4, 3a1uTa
6 | mpoTekaHMs XMMHYECKUX 8 0 8 18
DOLECCOB P/3, oT4eTa 1o
pont P14, 1abopaToOpHBIM padoTam
P/I5, P16
2 cemecTp
CobecenoBaHue - OTBETHI
o PAal, Ha KOHTPOJIbHbIE
KonnuratusHbie CBOHCTBA
7 ACTBODOB P/3, 4 0 6 20 BOTIPOCHI, 3aIIUTa OTIETA
p p PS, P16 10 Ta0OPaTOPHBIM
pabotam
OKHCNTENEHO- PIII, CobecenoBanue, 3anuTa
BOCCTAHOBUTEIbHBIE U P/1 OTICTOB T
8 ? 14 0 14 20 7abopaTopHBIM padoTaMm,
3JIEKTPOXUMHUUYECKUE P/I3, pemenye 3aau, sanTa
MPOLIECCHI P13, P15 pedepara
PAL CobecenoBanue, 3amnTa
DU3UKO-XUMUS TUCTIEPCHBIX P/I2,
9 8 0 8 20 OTYETOB IO
cnerem PI3, nmabopaTopHoii paboTte
PJ15, PJI6 PATOPHOH P
. CobecenoBanue, 3ammura
10 DJIEMEHTBI OpraHHUYECKOM PA1, 6 0 6 20 OTUCTOB 110
XUMHUH Pa3, P15
71a00paTOPHBIM paboTam
CobecenoBaHue, 3alIuTa
P,
Opranuyeckue u OTYETOB IO
11 PAa1, 4 0 2 27 N
HEOPTaHWIECKUE MOTMMEPHI nmabopatopHoii pabore,
P13, P/15
3amura pedepara
Hroro no Tadymime 72 0 72 178




4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTHHBI (MoayJs) nias ODPO

1 cemecTp

Tema 1 Bseoenue 6 oucyunauny. Knaccol neopeanuueckux coeOuHeHutl.

Conepxxanne Tembl: Benenue B mucuurumay. [lpeamer, 3agaud u METOABl XUMHH.
[Ipocteie u cnoxuble BemiecTBa. Kiaccudukanus mpocThIX W CIHOXKHBIX BemecTB. OKCUIBL
Knaccudukanus okcunoB. HeconeoOpasyrommue u coneobpasyromue okcuabl. Kinaccudukarus
coneoOpa3yromux okcuaoB. [lomydueHue M XumHueckue CBoMcTBa OKCHAOB. OCHOBaHUA.
Knaccudukanus ocHoBanuii. Ilomyuenue ocHoBaHWiA. XWUMHYECKHE CBOWCTBA IIETOYEH,
HEPAacTBOPUMBIX M amdorepHbIx ocHoBaHui. Kucnorel. Knaccudukanus xucnor. [lomyuenue
KUACIOT. Xumudeckue cpoictBa kucior. Comm. Kiaccuduxamms coneii. CpeanHue, KucIible,
ocHOBHbIE coi. CriocoObl UX MONYYeHUs U XUMUYECKUE CcBOiicTBa. KoMIiekcHbIE coeTuHEHUS.
Nx oOpa3zoBanue U cTpoeHre. BHyTpeHHS U BHEIIHASA Cepbl KOMILJICKCHOTO coequHeHus. CBs3b
XUMUU C APYTUMHU HayKaMu. XUMHUS U SKOJOTUYECKHUE MPOOIJIEMBI.

@opMBl U METOJIBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIIMOHHBIC 3aHSTHUS: TPAAUIMOHHAS W aKTUBHAs JICKIUS C HMCIOJIb30BAaHUEM
Mpe3eHTalMii; 1TabopaTopHbIe 3aHATHS: labopaTopHas paborTa.

Buapl camocTosiTeNnbHONM MOATOTOBKH CTYIEHTOB MO TeMe: Pabora ¢ nwmreparypoi.
[TonroroBka k nabopatopHsiM paboram: "[lomyuenue xkucnot", "Ilomyuenue ocHoBaHwMiA",
"Ilonydyenue cosieil" - OTBETHI HA KOHTPOJIbHBIE BONPOCHl U BBINOJIHEHUE YIPAKHEHUH
(HamucaHue TEOPETUUYECKOM YaCTH OTYETa) METOANYECKUX yKa3zaHHUil.

Tema 2 AmomHo-MmoneKyIapHOe yueHue.

Copepxanue TeMbl: BemectBo. Buabsl xummueckux peaxkiuil. OCHOBHBIE MOHSATHS U
3aKOHBl XMMHMHM. ATOMHO-MOJIEKYJSIDHOE YydeHHE. ATOMHas M MOJEKyJsipHas Macca. Mo,
MOJISIPHAsi Macca BELIECTBA, B3aMMOCBA3b MAaCChl, KOJIMYECTBA U MOJIIPHOM MacChl BELIECTBA.
XUMHUUYECKUN HKBUBAICHT, (AKTOP 3KBUBAJIEHTHOCTH, YUCIO SKBUBAJCHTHOCTU. DKBUBAJIEHT U
MOJISIpHasi Macca HKBUBAJIEHTA MPOCTHIX U CIOXHBIX BEIIECTB. 3aKOH 3KBHUBAJIEHTOB.

@opMbl U METOABI IMPOBEACHUS 3aHATUI O TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTMM: JICKIMOHHBIE 3aHATUA: TPAJUUMOHHAA M AKTHUBHAs JIEKLIHsS C HCIOJIB30BAHUEM
Ipe3eHTalNii; 1abopaTopHble 3aHATH: JabopaTopHas paboTa.

Bunapl caMmocTosiTeNbHONM MOATOTOBKM CTYIEHTOB IO TeMe: Pabora ¢ nurepaTypoil.
[ToaroroBka k nmabopatopHoit padote «OnpeaeneHre MOJISPHOI Macchl SKBUBAJIEHTa METAJJIa) -
OTBETHl Ha KOHTPOJIbHBIE BOMPOCH! (HANMHCAHUE TEOPETUYECKOM YacTH OTYETa) METOAMYECKHUX
YKa3aHUH.

Tema 3 Cmpoenue amoma u nepuoouyeckas cucmema snemenmos 1. Menoeneesa.

Copepxannve Tembl: OCHOBHBIE D3Tallbl U JAUAJIEKTUKA DPA3BUTHUS TPEACTABICHUI O
CYILIECTBOBAaHUM U CTPOEHUU aTOMOB. CTpOEHME aTOMOB: SIApO, DJIEKTPOHBI, UX 3apsij] U Macca.
KBaHTOBBIN XapakTep U3IyYEHHUs U MOMJIOIICHHS 3Heprun. Y paBHeHue [1nanka. KopnyckynspHo-
BOJIHOBOM [Jyanu3M MUKpouacTHl. JlyanusM 53J€KTPOHOB M MPHUHLMII HEONPEACIEHHOCTH.
[Tonsitue opOutanu. DnekTpoHHOE oOsiako. KBaHTOBBIE uuMCla: TJIaBHOE KBAaHTOBOE YHCIIO,
opOHTabHOE, MATHUTHOE, CITHHOBOE KBaHTOBOE uuci0. Popwma s-, p-, d-opOuTaeil. DiaekTpoHHas
U DJIeKTpOHHO-Tpaduueckas (opmbl cTpoeHus aroma. [lopsnok 3amojiHEHUsT aTOMHBIX
opouraneit. [Tpuniun IMaynu. [IpuHuun Haumenblnel sHepruu (1Ba npasuia KiedukoBCKoro).
ITpunnun I'yanpa. Ilepuogmueckuii 3akoH /.M. MeHneneeBa n ero TpakToOBKa Ha OCHOBAaHUU
COBPEMEHHOM TEOPUHU CTPOEHMSI aTOMa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHM: JIEKIIMOHHBIE 3aHATHUS: TPAJULMOHHAS M AKTHUBHAS JIEKLIUS C HCIOJIBb30BAHHUEM
MIPE3CHTAIIN; Ta00paTOPHBIC 3aHATHS: JabopaTopHas paboTa, pemeHne 3aaad.

Bunsl camocTosTensHOW MOJATOTOBKM CTYIEHTOB MO Teme: Pabora ¢ aureparypoi.
[TonroroBka k paboparopHoil padote «CTpoeHHEe aToMa U MEePHOJNYECcKasi CUCTEMa 3JIEMEHTOB)
- OTBETHI HA KOHTPOJIbHBIE BOMPOCH! (HAKMCAaHHE TEOPETUYECKOM YacTH OTYEeTa) METOJIUYECKUX



yKa3aHHi{; MMOArOTOBKA K MPAKTHYECKOW yactu paborhl. Pemenue 3amau mo teme «CTpoeHHe
aToMay.

Tema 4 Xumuueckas césa3v u cmpoenue geuecmaa.

Copepxanue Tembl: OCHOBHBIE BUJIbI XUMUUECKOH cBsi3U. KoBasieHTHas cBs3b. [lonspHasi,
HEnoJIsipHasi, mpuMepbl. JJOHOPHO-aKIIENITOPHBII MeXaHu3M 00pa3oBaHus cBsi3u. HachliaemocThb
KOBAJIEHTHOW CBSI3M, HANPABJIEHHOCTb. MOHHAs CBSA3b KaK NPEACIbHBIA Cllydyall MOJsSpU3aLUU
KOBaJEHTHOM  cBsi3u. [ 'uOpunmsanus aTtoMHbIX — opOutanei. Tumbl  rUOpHUIM3ALUU.
[IpocTpancTBEHHOE PacoiOKEHUE aTOMOB B MOJIEKYJax.

@opMbl U METOJIbI MPOBEACHHS 3aHITUHA MO TeMe, NMPUMEHsSEMble 00pa3oBaTeNbHbIC
TEXHOJIOTHH: JICKIIMOHHBIC 3aHATHUS: TPAAUIMOHHAS W aKTUBHAS JICKIUS C HMCIOJIb30BAaHUEM
Mpe3eHTalNii; TabopaTopHble 3aHATHS: JabopaTopHas paboTa, pelieHne 3a1ad.

Buabl camocTosiTenbHOM MOJATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroToBka k J1abopatopHoil padote "XuMuueckas CBs3b M CTPOSHHE BellecTBA" - HAIIMCAHUE
pedepara «Tumbl xumudeckoit cBsizuy». Pemenue 3amad mo temam «llepwomaudeckas cucrema
anemenToB /.M. MenaeneeBa», «XuMHU€eCKasi CBA3b U CTPOCHUE MOJIEKYID).

Tema 5 Pacmeopebl.

Copepxanue Tembl: OCHOBHBIE OIpEAEIEHUS: PAacCTBOP, PAaCTBOPUTENb, PACTBOPEHHOE
BemecTBo. PactBopumocTs  BemiecTB. Hacebimennsiii  pactBop. CrmocoObl  BbIpayKeHUS
KOHIIGHTpaluu pacTBopoB. ['maparnas Tteopusi pactBopoB [[.M. MenneneeBa. DHepreTuka
npouecca pacTBOpeHUs. OCHOBHBIE MOJOKEHUSI TEOPUHU DIIEKTPOJIUTHUYECKON IUCCOLMALIUU.
PaBHOBecue B pacTBOpax AJIEKTPOIMTOB. DJIEKTPOIUTHUYECKAs JUCCOIManusi BoAbl. BydepHbie
cuctembl (kapOoHaT-rHapokapOoHaTHas OydepHas cucreMa MHpPOBOro OKeaHa, MOYBEHHbBIC
Oydepnbie cuctemsl). ['uaponus coneit. .

@opMbl U METOJBI TPOBEACHHS 3aHATHA IO TeMe, NMpPUMEHseMble 00pa3oBaTeiIbHbIC
TCXHOJIOTHU: JICKHIMOHHOC 3aHATUC. TpaJuMOHHAd W aKTUBHAA JICKIHUA C HCIIOJIB30BAHHEM
Mpe3eHTalNii; Tab0paTOpHbIe 3aHATH: TabOpaTOpHbIE pabOoThI, pelIeHue 3aay.

Buapl camocTosiTeNbHONM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ nmreparypoi.
[ToarotoBka k nabopatopHbiM paboram («OrmpeneneHne KOHLEHTpAIMKM pPacTBOpa LIETOYN»,
«Omnpenenenue pH pacTBOpoB HEKOTOPHIX BelIECTBY», «Peakiuun noHHOro ooMeHay, «l uaponus
coneil. OmpeneneHue peakUuu Cpenbl») - OTBEThl Ha KOHTPOJIbHBIE BOIPOCH (HaIlMCaHHE
TEOPETUYECKON YacTH OTYETa) METOAMYECKUX ykazaHui. Pemenue 3amay no tremam «CrocoObl
BBIPQXXEHHS KOHIIEHTPAIMK pacTBopay, «MloHHO-MOJIeKyIsipHbIe (MOHHBIE) peakluu oOMeHa.

Tema 6 Ochognbie 3aKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX NPOYECCOS.

Conepxanne TeMbl: XUMHUUYECKasi KHHETHKA M KaTtaiu3. CKOPOCTh XUMUYECKON PEaKIIHH.
Uctunnas u  cpennsas. @akTopbl, BIMAIONIME HAa CKOPOCTh peakuuu. Kunetnmueckas
kiaccuukanus peakiuii. [ToHsiTHE 0 IOPSIKE MOJIEKYIAPHOCTH peakinu. KoHcranta ckopoctu
peaklMy MEepBOro MOps/iKa. 3aBUCHUMOCTh CKOPOCTH PEAKLIMH OT TeMIEepaTrypbl. AKTHUBHBIE
Mosiekynbl. [lonstue 06 sHeprum aktuBauuu. YpaBHeHue Appenuyca. IloHsrtue o karamuse.
Mexanusm nelictBusl  Karanu3atopoB. [loHATHE O XMMHUYECKOM paBHOBecHH. CMelleHue
paBHOBECHS IPU U3MEHEHUH KOHUEHTpalHH, TemnepaTtypsl, AaBieHus. [Ipunuun Jle—Illatense.
OCHOBBI XMMHUYECKOW TEPMOJMHAMHUKHU. 3aKOH COXpaHEHUs SHEpruu. BHyTpeHHsss sHeprus,
TeroTa U pabora. MaTemMaTH4YeCKOE BBIpAKEHHE TIEPBOTO Hadaja TEPMOJMHAMHUKH B PAa3HBIX
ycnoBusix (V=Const, p=Const). TernoBoit s¢dexr peaknun. 3akoH ['ecca u ero cieacTBus.
CranmapTHble TEIJIOTHl 00pa3oBaHus W cropanus. OOpartuMble U HEoOpaTUMBIE TPOIIECCHI.
DopMynUpOBKa U MaTEMaTHYECKOE BBIPAXKEHHE BTOPOTO Hauana TepMoauHamuku. [lonarue o6
sHTponuu. [loHATHE O TEPMOAMHAMUYECKMX MNOTEHIManax. JHeprua ['eapMronbua. DHEprus
['u66ca. Vcnonb30BaHue 3THX YHEPTHM ISl ONPEIeICHUs HAIPaBIEHHOCTH Mpoliecca.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JICKIIMOHHBIC 3aHATHUS: TPAAWIMOHHAS W aKTHUBHAs JIEKIUS C HCIIOJIb30BAaHHEM
Npe3eHTAIHi; TabopaTopHbIe 3aHATH: Ja0opaTopHbIe padoThI, pelIeHne 3a1ay.

Bunpl camocTosiTensHONW TOATOTOBKHM CTYACHTOB IO TeMe: PaboTta ¢ swmTepaTypoi.
[TonroroBka k mabopaTopHbiM pabotam («DHTpomusi. OHepruss [ubbca. Hampapnenue
XUMHYECKOTO0 Iporieccay, «CKOPOCTh XUMUYECKUX PEAKIIU, XHMUYECKOE PABHOBECHEY) - OTBETHI
Ha KOHTPOJIbHBIE BOMPOCHI (HATMCAHUE TEOPETUUYECKON YaCTH OTUETa) METOAMYECKUX YKa3aHUH.
Penrenue 3amau mo remam « DHEPreTHKa XUMUYECKUX MPOIECCOB (TEPMOXUMHUYECKUE PACUCTHI),
«XHUMHYECKOE CPOJICTBO», «XUMHUYECKAsi KHHETUKA U PABHOBECHEY.

2 cemecTp

Tema 7 Konnueamuenvle ceolicmea pacmeaopos.

Conepxxanre Tembl: KosuraruBHbIE CBOMCTBA pPacTBOPOB HEAIEKTPOJIUTOB. OcMmoc.
OcMoTHYecKoe U OCMOTHYECKOe naBieHue. 3akoH Bant-I'odda. 3akon Payns u ero cieacrBus
(2-ot wu 3-it 3akonbl Payns). KoyMraTuBHBIC CBOWCTBA PACTBOPOB  3JIEKTPOJIHTOB.
O0yIIHMOCKONUS, KPUOCKOTIHSI.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJOTUH: JIeKIIMOHHBIE 3aHATHSA: TPAAULMOHHAS M aKTHBHAs JIEKIHS C HCIOJIb30BaHUEM
npe3eHTanuii. JlaboparopHble 3aHITHA: Ta00PaTOPHBIE PAOOTHI.

Bunel camocToATenbHONW MOATOTOBKH CTYAEHTOB Mo Teme: PaboTta ¢ muTepaTypoil.
[TogroroBka k naboparopHsiM pabdoram «KommuraTuBHbIE CBOWcTBa pacTBOpoB. Ocmoc.
Ocmotuueckoe naBieHne», «CrnocoObl BEIpaKEHHs COCTaBa pacTBOPOB. 3aKOHbI Payisi» - 0TBETHI
Ha KOHTPOJIbHBIE BOIIPOCH! (HAIIMCAaHUE TEOPETUUECKON YacTU OTUETa) METOAUYECKUX YKa3aHUM.

Tema 8 Oxkucaumensvno-60cCmano8uUmenvHble U INeKMpPOXUMULECKUe NPoYecchyi.

Copepxannie Tembl: OKHCIUTENbHO-BOccTaHOBUTENbHBIE peakiuu (OBP). YpaBuuBanue
OBP. Tunst OBP. O6mmue cBoiictBa MeTauioB. DopMbl HaXOXKACHUS METAJJIOB B MPHUPO/IE.
®duznyeckue cBoiicTBa MeTaiyioB. Kpucraminueckas perierka MetaioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTaylioB. Pasnuuue B CTPOEHHM BHEIIHErO SHEPreTHUECKOr0 YPOBHS y METaNIOB U
HEMETAJJIOB. ATOMBI METAJJIOB TJIaBHBIX M MOOOYHBIX moarpymi.llogydeHne mMeTanioB U3 MX
coequHeHUN. XHWMHUYECKHE CBOWCTBA METAJUIOB. OJEKTPOXUMHYECKMH psijie HanpsKeHUH
METAJIJIOB. 3HAYEHHE METAJJIOB B JKM3HM YEJIOBEKAa. JJIEKTPOAHBIE INOTEHUUANbl. MexaHu3M
BO3HMKHOBEHHUS JJIEKTPOJHOrO TMoTeHuMana. Bogoponueiii snextpoa. Psan cranmapTHbIX
NIEKTPOJHBIX TOTEHUUAIOB MeTauioB. [anpBannueckuil snemeHT. Omnpenenenune JJIC
rajgpbBaHuyeckoro anemeHTa J[lanuonsa-Axobu. Kounenrtpamumonnsie menu, pacuer JIJC mo
dopmyne Hepucra. Kopposus meramnoB. Buasl koppo3un. AHOIHBIE U KaTOJHBIE MPOLECCHI,
MPOTEKAOIIME MTPU IEKTPOXUMHUUECKON KOPPO3UU METAJIJIOB. Bompock! 3kosioruu, CBI3aHHbIE C
KOoppo3ueil MeTaioB. Mepsl 00pbObI ¢ KOPpPO3UEH: aHOTHOE OKPBITHE (OLIMHKOBAaHHOE KeNe30),
KaTOJHOE TIOKpBITHE (ITy>KeHoe jkene30). [IporekTopHas 3amurta. Onextposn3. CylIHOCTh
JIEKTPOJIN3A. DJIEKTPOJIU3 PACIUIaBOB M PACTBOPOB. DJIEKTPOJU3 C HEPACTBOPUMBIM AHOIOM.
3axonbl Dapanesd. [IpakTuueckoe NpUMeHEHNE 3JIEKTPOIU3A.

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, NpUMEeHseMble 00pa30BaTelbHbIE
TEXHOJIOTUH: JIeKIIMOHHBIE 3aHATHA: TPAJAMLMOHHAs M aKTHBHAsl JIEKIMS C HCIOJIb30BAHHEM
npe3eHTanuii. JlaboparopHble 3aHATHA: 1a00OpaTOpHbIe PadOTHI, pEIIeHUE 3a/1a4.

Bunel camocTosTenbHOW MOATOTOBKU CTYAEHTOB MO Teme: OTBEThl Ha KOHTPOJIbHBIE
Bonpockl. IlonroroBka k nabGoparopHbiM padoram  ("OKHCIUTENEHO-BOCCTAaHOBUTEIIbHBIE
peakun", "O6mme cBoricTBa MetauioB", "["ansBannveckue sneMenTol", "Koppo3us metamios",
"JnexTponu3") — OTBEThl HAa KOHTPOJIbHBIE BOMPOCHI (HAallMCAHUE TEOPETHUECKON YacTH OTYETa)
METOJIMYECKUX yKazaHui. Pemenue 3amay.

Tema 9 Quzuro-xumus OUCNEPCHBIX CUCMEM.



Copepxanne Tembl: OcHOBHble npusHaku aucnepcHelx cucreM (J1C). ucnepchHas
cucreMa, AMCIeprupoBaHue, JUcrepcHas gas3a 1 IMCIepCHOHHas cpefa. XapaKTepHble PU3HAKU
JC: rereporeHHOCTr M AMCIEPCHOCTb. CBSI3b TUCHEPCHOCTH C Pa3MEpPOM YaCTHULl; YZAEJbHas
nosepxHocTh. Knaccudukamus JIC: mo aucnepcHoOCTH, MO arperaTHOMY COCTOSHUIO, I10
mMexdazHomy B3anmoaercTBuio. [lomyuenne KouIonaHbIX cucteM. ONTHYeCKUe U MOJICKYIISIPHO-
KWHETHYECKHE CBOMCTBA. OJIEKTPUUYECKHE CBOMCTBA, CTa0WIM3alUs M KOAryJsinus 30Jeil.
CrpykrypHo-Mexanuueckue coiictBa JIC. MukporereporeHHble 1 rpy00AUCIIEPCHBIE CUCTEMBI.
[TpupoaHble reTeporeHHble CUCTEMbI (IIPUPOJHBIE Cpelbl U HKHUBbIE OpraHu3Mbl). MeTozabl
AQHATUTHYECKOW XMMHHU (TPOBENCHHE XHMHMKO-aHAJUTHYECKOTO aHalu3a HPUPOIHBIX Cpen).
BeinosnHeHne OCHOBHBIX XMMUUYECKHX J1a00paTOPHBIX ONepaluii Ui IPOBEJCHUS T€OXMMUYECKIX
uccnenoBanuii. I[lpuMeHenne (QU3NKO-XMMUYECKHX METONOB B MpodeccCHOHATBHOU cdepe
(aKosTorHYeckas 6e301macHOCTh ).

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpPUMEHseMble 00pa30BaTENbHBIC
TEXHOJIOTUM: JIEKIMOHHBIE 3aHATHUA: TPAJULMOHHAs W aKTHBHAs JIEKLIMA C MCIIOJIb30BaHUEM
npesentanmii.  JlaGoparopHele  3aHATHSA:  JlabopaTropHas ~— paboTa.  DKCKypcHs — Ha
HOPENpUATHE/OTKPbITas JIEKIMs C yY4acTHMEM IPUIVIALIEHHOro CcIuKepa Ha TeMmy "Mertoabl
XUMHUKO-aHAJIUTUYECKOT 0 aHaJIn3a B SKOJIOTHH'".

Bunsl camocTosTeNnbHOW NOArOTOBKM CTYAEGHTOB Mo TeMe: PaGorta ¢ surepaTypoil.
[TonroroBka k maboparopHoil pabore "DU3MKO-XUMHUS AWCIEPCHBIX CHUCTEM" - OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI (HAIIMCAHUE TEOPETHUECKON YaCTH 0TUeTa) METOAMYECKUX YKa3aHUM.

Tema 10 Inemenmol opeaHuuecKou Xumuu.

Conepxxanne tembl: [Ipeamer opraHmdeckoil XMMHUHM. 3HAYECHUE OPTraHUYECKON XUMHHU.
KpaTtkuii 0030p BO3HMKHOBEHHUS W DPa3BUTHS OPraHUYECKOW XUMHH. Teopusi XUMHUYECKOTO
crpoenss A.M. byrnepoBa M ee 3HauYeHHEe B OpraHudeckor xumuu. IIpupona cBs3u B
OpraHMYecKUX coequHeHusx. Kiaccudukanus opraHmyeckux coeAuHeHui. PYHKIMOHAIbHbBIE
XapakTepucTrueckue rpynnsl. Kinaccupukanus opraHndeckux peakuuil. Peakmum 3amenienus,
MIPUCOEIUHEHMS], OTUICIUICHHUS, IEPErpyNIUPOBKU. PaiukanbHble 1 HOHHBIE PEAKIIMH.

@opMBbl U METOJbl IPOBEACHHS 3aHITUA MO TeMe, NpUMEHseMble OOpa3oBaTesbHbIE
TEXHOJIOTHM: JIEeKIIMOHHBIE 3aHATHA: TPaJAULMOHHAs W AKTHBHAs JIEKIMS C HCIOJIb30BAHHEM
npeseHTanuil. JlJabopaTtopHble 3aHIATHS: TaOOPATOPHBIE paOOTHI.

Bunsl camocTosTensHOW MOATOTOBKM CTYAEGHTOB 1Mo TeMe: PaGoTta ¢ nuTepaTypoil.
[ToaroroBka k JabopaTopHbiM padoTam («OYHCTKa OpraHUYECKUX coenuHeHnul. KauecTBeHHbIN
JJIIEMEHTHBIM  aHANW3  OpPraHWYecKUX  coeAuHeHui», «lIpeaenpHble  yrJIIeBOAOPOIBI,
«HemnpenenvHble yrieBogoponabl psiaa sTuieHa», «HempenenbHble yrieBoaopoisl psana
alEeTUIICHa», «ApPOMATUUYECKUE YIIIEBOAOPOABD», «CIHUPTBI U UX NPOU3BOAHBIE», «DEHOIBI,
«Anpaerugpl U KeToHb», «KapOOHOBBIE KHCIOTBI») - OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI
(HamucaHue TEOPETUYECKOM YacTH O0TYeTa) METOAMUYECKUX YKa3aHUH.

Tema 11 Opeanuueckue u Heop2anuieckue noaumepbol.

Conepxanne Tembl: OCHOBHBIE MOHSATHS BBICOKOMOJIEKYNISpHBIX coeauHenuit (BMC):
MOJIUMED, OJIMIOMEp, TJIaBHAs Lelb, MAaKpPOMOJEKYJA, DJJIEMEHTApHOE 3BEHO M CTCIEHb
noguMepusanuu. Bennunna MosekyisipHoil Maccel U pasmepbl Mosiekyn BMC. Knaccuduxanms
BMC 1o nponcxox1eHnto, XMMUYECKOMY COCTaBY, IPUPOJIE AaTOMOB, BXOASIIUX B IJIaBHYIO 1IETIb,
no ¢opmMe MaKpOMOJIEKYJbl, B 3aBUCUMOCTH OT HPHUPOJBI M PACIOJIOKEHHUS 3JIEMEHTAPHBIX
3BEHbEB B MakpoMoJieKkye. Kiaccugukarus mnoaImmMepoB Mo UX MOBEICHHUIO IPU HarpeBaHUH U IO
Merony cuHrte3a. Ctpoenne BMC. Monomep, nonumep, snemMeHTapHoe 3BeHO. [Ipuponnsie n
cunretnueckue BMC. benku, nemmono3a, kpaxman. HaOyxanue monumMepoB, CTENEHb
HaOyxaHus. HaOyxaHue B TEXHOJOIMM MNHILEBbIX Mpou3BoAcTB. OOmias XapakTepHCTHKa
pPacTBOPOB MOJIMMEPOB: OCMOTHYECKOE JaBJIEHHE U BSI3KOCTb. 3akoH Bant-I'odpda u ypaBHeHHe
[lItayagunrepa. BeicanuBanne M koanepBanus. BeICOKOMOJIEKYIISIPHBIE 3JEKTPOJIUTHL. benku u



CBOWCTBAa WX pacTBOpoB. PuOpWUIApHBIE W TIOOyIsApHBIE Oenku. Bszkocts m pH cpensl
UcnonpzoBanne BMC my1st 3anuThI 3051 ¥ IpH (PIIOKYIISIITAN CTOYHBIX BOJI.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpPUMEHseMble 00pa30BaTENIbHBIC
TEXHOJIOTUH: JIeKIIMOHHbIE 3aHATHA: TPAJAULMOHHAS M aKTHBHAs JIEKIHS C HCIOJIb30BAHHEM
npe3enTanuii. JlaboparopHsie 3aHATHA: TabopaTopHas padboTa.

Bunel camoctosTenbHOM MOATOTOBKH CTYAEHTOB 1o Teme: [lon6op u 0030p nurepaTypbl
1utst Hantcanus pedepara. [Toaroroska k tabopatopHoii padore "CBoOHCTBA MOJIUMEPOB" - OTBETHI
Ha KOHTPOJIbHBIE BOMIPOCHI (HAMMCAaHUE TEOPETUUECKON YaCTH OTYETa) METOINYECKIX YKa3aHUH. .

5 Meroauyeckue YyKa3aHusl JAJIs1 OOYYAIOIIMXCS MO0 HU3YYEHHID W Ppeau3anuu
AUCHHUIJIMHBI (MOLYJIs1)

5.1 Meroanyeckne peKOMEHIANUM O0YYAlOIIMMCH 10 M3Y4YeHHI0 IHCHUILUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

CamocrodrenbHas pabdoTa BKIOYaeT paboTy ¢ yueOHOM M HaydHOH JuTeparypoil mpu
MOJrOTOBKE K JIabopaTOpHBIM paboTam, JeKUMsIM M K 3K3aMmeHy. CamocrosiTenbHas padbora
OPOBOJIUTCS C 1ENbI0: CHCTeMaTH3allud M 3aKpeIvieHus, YriayOJleHus U pacIIupeHus
TEOPETUYECKUX 3HAHUH M TPAKTUYECKUX YMEHHH, MPUOOpPETaeMbIX CTYAEHTAMH B XOJ€
ayJUTOPHBIX 3aHATHH; (OpPMUPOBAHMS YMEHMH HCHOJIb30BATh CIELUANBHYIO JIUTEpaTypy;
pa3BUTHS TO3HABATENBHBIX CIIOCOOHOCTE M AaKTHBHOCTH OOydarommxcs; (HopMupoBaHHS
CaMOCTOSITEJIbHOCTH MBIIIICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
camMopealM3allly; Pa3BUTUS MCCIENOBATENIbCKUX YyMeHud. CamocrosiTenpHas paldora mpu
U3y4EHHH JUCLUILIMHBI OJIpa3/ieNsieTcsl Ha TpU BUJA: 1) ayAuTOpHasl caMOoCTosATeNNbHas paboTa
(BbIlIOJIHEHUE J1a0OpaTOpHBIX paloT); 2) caMocTosATeNbHas pabdoTra IMOJA  KOHTPOJIEM
npenojiaBaresns (IJIaHOBbIE KOHCYJIbTAllMU, 3K3aMeEH); 3) BHeayJUTOpHAs CaMOCTOSTENbHas
paboTa Ipu BBITOJHEHUHM CTYAEHTOM JOMAIHHUX 3aJlaHui y4eOHOIro M TBOPYECKOIO XapakTepa
(moAroToBKa K JIEKUUSAM, MHIMBUAYaJbHbIE pabOThl MO OTAEIbHBIM pa3jieiaM COAEp)KaHUs
JVICIIATUTMHBL, TIOJTOTOBKA K DK3aMEHY).

JU1st TOATOTOBKY K JIAOOPAaTOPHBIM 3aHATUSAM HEOOXOAMMO MCIOJIb30BATh METOUYECKUE
yKa3zaHus (J7a00paTOpHbIN MPaKTUKYM) K BBIIIOJIHEHHUIO JTAOOpaTopHbIX padboT. Kaxxaeli paznen
METOAMYECKUX yKa3aHUH (Ja0OpaTOPHOTO MPaKTUKYMa) 3aKaHUYMBACTCS EPEYHEM KOHTPOJIbHBIX
BOTIPOCOB, Ha KOTOpPhIE HEOOXOAWMO OTBETUTh IMHUCBMEHHO W O(GOPMUTH B OTYET B BHIE
TEOPETUYECKOH IJ1aBbl K KOHKpeTHOH abopaTopHoit pabote (I'maBa 1 Teopernyeckas 4actsb).

CTyneHT 3aliaeT OT4YeT HHANBUAYAIBHO.

JIonyCKOM K BBITTOJIHEHHS JJAOOPATOPHBIX PaloT SIBIISETCS MPOX0XKICHHE HHCTPYKTaXKa 110
TeXHHKe Oe30macHoCTH (1-e 3aHsATHE) U 3HAHUE TEOPUU U XoJa 3KcrepuMeHTa. CTyIeHT AOKEH
OBITh TOTOB K KaXJOMY 3aHSATHIO - BBIIOJHSET TEOPETUYECKYIO YacTh M 3alllMIIaeT ee mepen
IIPOBEJICHUEM dKCIIEpUMEHTA (OTBEUAET YCTHO HA BOIPOCHI).

JIaGopatopHas paGoTa BBINOIHAETCS CTYI€HTOM B ayAUTOpUH. Pe3ynbTarel 1abopaTopHOi
paboTel oQopMIISIIOTCS B BUAE OTAeAbHOM TInaBbl (['maBa 2 OKcrepuMEHTalbHAsh YacTh).
OKclepUMeHTallbHasi 4YacTh BKJIIOYAET XOJ pabOThl, pe3yibTaThl OMNbITa (TMOATBEPKIAAIOTCS
XUMHYECKHMH PEaKIUsIMH, pacdeTaMu ), HaOJIFOICHUS ¥ BHIBOIBI.

JIaGoparopHas paboTa pa30uBaeTCcs Ha HECKOJIBKO ATAIOB (BBINOJIHAETCS B opMe Keiica):

| - Kamepanbhslii oTan 1 (miaHupoBaHue) - a) HOCTaHOBKA IieNiel 1 3aa4 padoThl, 10aA00p
JUTEpaTyphl U HAMUCAHWE TEOPETUYECKOH YacTH OTYETa, C MCIIOJb30BAaHMEM KOHTPOJIbHBIX
BOIIPOCOB IO Teme; O) cocTaBieHHE IUIaHa padoThl (MPEAYCMOTPEHHOTO METOAMKOI); B)
MOJIydEeHHUE JIOMYCKa K BBIITOJHEHHIO Ja00paTOpHOil paboThI.

Il — Kamepanbublii 53Tanm 2 (3KCHEpPUMEHTANbHBIN) — a) BBINOJIHEHHE pPadoT
(IpelycCMOTPEHHBIX METOJUKO); 06) 00paboTka pe3ylbTaTOB aHAIUTHYECKOTO OIpeaesIeHHUs
(BBIpaXKEHHE PE3YJIbTATOB Yepe3 KOJI-BO, MACCy, KOHLIEHTPAIMIO, MACCOBYIO JIOJIO BEIIECTBA U



np., COIIACHO METOJHMKE); B) NMPOTOKOJIMPOBAHUE HAOMIOJCHUH, (HOPMYIMPOBKA BHIBOJOB; T)
HOJrOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAMBUYAIBHO).
KoHTpoJIbHBIE BONIPOCHI VISl CAMOCTOATEIHHOM OIIEHKH KA4eCTBA 0CBOCHUS Y4eOHOM

AUCHUILINHBI

Boo~NoOr~wWNE

21.
22.

23.

24,

25.
26.

217.

28.
29.

30.
31.
32.
33.

34.
35.

0.
. 3aKOH IMOCTOSHCTBA cocTaBa?
12.
13.
14,
15.
16.
17.
18.
19.
20.

Uro takoe okcuapl? Kak ux kiaccupuuupyroT o XUMHUECKUM CBOMCTBaM?
Uto Takoe rugpOoKCUIbI?

Knaccudukanus ruipoKCHI0B.

YT0 Takoe OCHOBHOCTb KUCJIOTBI, KUCJIOTHOCTh OCHOBaHUS?

Haiite onpenenenune comu. Kiaccuukammst coyei.

Kakue kucnoTsl 00pa3yroT KUCIbIe conu?

Kakue ocHOBaHMsI 00pa3yrOT OCHOBHBIE COJU?

XUMUYECKU PJIEMEHT, aTOM, MOJIEKyJ1a?

[IpocTbie u cioxHbIe BeniecTBa?

Xumuueckue GopMyIibl BEIecTB?

OTHOcuTeNbHAs aTOMHAs M MOJIEKYJIspHasi Macca, MoJisipHas Macca?

[TocTostnHast ABoraapo?

[lepuonnueckuit 3akon Menaeneena?

3axoH ['eii-Jlroccaka?

3akoH ABoraapo?

MomnsipHslii 00beM raza?

VYpaBuenue Knaitnepona?

VYpaBuenne Menneneena?

Hanummre nonxeie 31eKTpOHHbIE KOHPUTYPALIUKA ATOMOB AJIEMEHTOB C MOPSIKOBBIM
HoMmepoMm 17 u 25.

Hanumire 371eKTpOHHbIE KOH(GUTYpaIIMH aTOMOB XJI0pa ¥ Maprasna u noros Cl” u Mn?",
Hanummre snekTporHyto koHpUryparmuio atoMoB ¢ochopa u BaHaaus. SABisroTCs
OHM aHayoramu?

Hanumure 31eKTpoHHYI0 KOHGUTYpaInio OepuilIus U YKaKUTE dJieMeHThI-aHamorn. Kak
M3MEHSIOTCS CBOMCTBA aHAJIOIOB C YBEJTMYEHUEM HOMEPA repuoaa?

[TpuBenuTe 351eKTPOHHYIO KOHUrypauuio kanus. [Tokaxure, kKak U3MEHSIOTCS CBOWCTBA
AJIEMEHTOB MEPUOa, B KOTOPOM HaXOJUTCS KAJIUH.

Hanummre >1ekTpoHHbIe KoH(UTYpamuu atomos Fe u F, a taxke nonos Fe?*, Fe** u F-.
VYKaxuTe, y KaKUX U3 HUKE MPUBEICHHBIX MOJIEKYJI XUMHUUECKHUE CBSA3U UMEIOT
noJisipHbiit Xxapakrep: Fz2, CO, Ha.

VYKaxuTe nocaeaoBaTesIbHOCTh BO3PACTaHUS SJIEKTPUUYECKOIO MOMEHTA AU Y
ceszeii: B-N, B-F, B-C, B-O, B-Br.

Omnpenenurte BaJeHTHOCTH Hoaa u pochopa B OCHOBHOM U BO3OYKICHHOM COCTOSTHUSIX.
Vkaxkure MeXaHu3M 00pa3oBaHus CBs3eil B moHe ruapokconuns HzO™. Kakyro
BAJICHTHOCTh UMEET KUCIOPO B ITOM HOHE?

Kaxkyro npoctpaHcTBeHHYI0 KOHpHTrypaiuto uMetoT mojekyibl BaClz, PbClz, PbCls, Bra,
AsHz, HoTe, CF4, GeHa, PCls, SBrs? Kakue u3 3THX MOJIEKYIT MOJISPHBI?

OCHOBHBIE CBOMCTBA MIPOSIBIISIET BHICIINNA OKCHJT AJIEMEHTA: Cephl, a30Ta, Oapusi,
yraepoja?

Kaxk u3menstorcst cBOCTBa THIPOKCHIOB, 00pa30BaHHBIX METAJUIAMH TJIaBHON
noarpynmnsl I rpymnmnel, npu yBenTudeHUH 3apsaa siapa arToMoB?

W3menuTcs u cBoiictBa BemiecTs B psimy NaOH — Mg(OH)2 — AI(OH)s?

Yem 00ycroBieHa aluioTponus’?

B uewm 3akmrouarorcs cBoiicTBa aM(GOTEPHBIX THIPOKCUIIOB?



36. Uemy paBHa MOJIsIpHAsI KOHIIEHTPAIIMS SKBUBAJICHTA, MOJISIpHAsI KOHIIEHTparus u Tatp 20
% pactBOpa cynbdara MarHus?

37. Kakoii 06beM pacTBOpa CepHOi KUCIOTHI MIOTHOCTBIO 1,8 r/cM® ¢ Maccosoii noneit
H2SO4 88 % Hamo B34Th JUIsl MPUTOTOBJICHUS pacTBOpa KUCI0TH 00beMoM 300 oM®,
mwiotHOCTHIO 1,3 r/cM®u maccoBoit moneit H2SO4 40 %?

38. B BogHoM pactBope cryneHuaro auccouuupyet: KoSOs, KoS, HoS, Na;SOs.

39. Peakuuu noHHOTO OOMEHa HIYT A0 KOHIIA B pe3yiabTaTe 00pa3oBaHus?

40. CocTaBbTe MOJICKYJISIPHOE U TIOJTHOE HOHHOE YPaBHEHHE, COOTBETCTBYIOIICE
COKpAIEHHOMY HOHHOMY ypaBHeHmi0: CO3> + 2H* — CO; + H0.

41. HetitpanbpHyto cpeny umeeT BoaHbIi pacTBop: NaNOsz, FeSO4, NaoS.

42. KHCIoTHOCTh MOYBBI MOKHO yBenn4uTh BBegeHue pactBopa: NH4NO3z, NaNOs, NaCl,
NaxSOa.

43. Kakue pactBopsl Ha3biBatoTcs OydepusiMu? [lpuBeanre mpumepsi.

44, Yto Takoe OydhepHas eMKOCTh, i OT KaKuX (pakTopoB OHa 3aBUCHUT?

45. Ha yeM OCHOBaH MEXaHU3M JeHCTBHS OyPEepHBIX CUCTEM?

46. [IpuBectu ypaBHeHUs 11 pacdyeta pH OydepHBIX pacTBOPOB.

47. KakoBo 3HaueHUE Oy(EepHBIX CHCTEM?

48. Beruucnuts pH ¢popmuatHoro 6ydepHoro pactBopa, B 171 KOTOPOTo COAEPKUTCS IO
0,1M HCOOH (K = 1,8%10).

49. Beruucnute pH aneratnoit 6ydepHnoit cmecu, cogepxaiieid B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

50. BbrauciuTh MOJISIPHYRO KOHIICHTPAIIMIO PACTBOpA MypaBbUHOW KUCIIOTHI, eciii pH = 3, a
Kue = 1,8%10,

51. T'maposus nmpotekaet npu pactBopenuu B Boae: CaBrz, Ba(NOs)2, Na2SOs, AICI5?

52. Bona. CBoiicTBa BOJIBI.

53. OCHOBHBIE XapaKTEPUCTUKU PACTBOPOB.

54. TIponecchl, IpOTEKAIOIIUE TPH PACTBOPEHUH, TETIOBOH 3(pekT pacTBOpeHMs.

55. Teopwst 3MEKTPOTUTHYESCKON JIUCCOLIUAIIHH.

56. CreneHb QUCCOIMALINY.

57. CunpHbIE U c1a0ble JIEKTPOJIUTHI.

58. KoncranTa nucconmanud. 3akoH pa3seaeHus OcTBalibaa.

59. 3aKOH AEKTPOHEUTPATILHOCTH PacTBOPA dIEKTPOIHUTA.

60. MonHOe pou3BeICHUE BOJIHI.

61. BogopoaHblil mokas3arens.

62. DHeprus.

63. BHyTpeHHss sHeprus.

64. Temora.

65. Pabora.

66. IlepBoe Ha4aIO TEPMOTUHAMHUKH.

67. 3aKOH SKBUBAJICHTHOCTH TEIIJIOTHI U PaOOTHI.

68. DHTATBIHS.

69. TernoBoit 3¢ppeKkT XMMHUIECKOH peakIuy.

70. 3akon I'ecca.

71. DHTpONHSL.

72. Bropoe Ha4ajao TepMOIUHAMHKH.

73. CBoboanas sHeprus [ mb60ca kak KpUTepuil HaNpPaBJIEHHOCTH ITpoIiecca.

74. CKOpOCTh XUMHUYECKON peaKkIui. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PeaKkIu OT
KOHIIEHTPAIIUU PEearupyIOIINX BEIIECTB.

75. KoHcTaHTa CKOPOCTH peakiuy. MOJIEKYISIPHOCTh U TIOPSIIOK PEaKITUH.

76. Katanutudeckue peakiinu. [ OMOTeHHBIN 1 T€TepOTeHHBIN KaTalus.

77. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU OT TeMIepaTypsl. TemnepaTypHas
3aBUCHUMOCTh KOHCTAHTHI CKOPOCTH PEAKITUH.



78. DHeprus aKTUBALMU XUMHUECKON peakunu. TeopHst akTHBUPOBAHHOTO KOMILIEKCA.
79. Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHSI.
80. ®axTopsl, BHustomue Ha cmenieHue papHoBecus. [Ipunnun Jle-1llarense.

Pexomengauuu no padore ¢ aureparypoit

B yueOHbIX 1MOCOOMSX, yKa3aHHBIX B OCHOBHOH JMTepaType B TOH WJIM HHOH Mepe
PACKpBITO COJEpKaHUE HEHTPAIBHBIX TEM HACTOAIIeH pabouel nmporpammbl. [loMumo u3ydeHus
OCHOBHOHM JIMTEPATypbl MO JUCLMILIMHE «XUMHUSA», CTYIEHTY PEKOMEHIYETCS H3y4UTh
JIOTIOJIHUTEIIbHYIO JINTEPATYPY

5.2 OcoOenHocTH oOpraHu3anuu oOO0y4YeHHs M JHMI C OrPAHHYEHHBIMHM BO3MOKHOCTAMH
310POBbSI H HHBAJIH/I0B

[Tpr HEOOXOIMMOCTH OOYYAIOIIUMCS U3 YUCIIA JIUII C OTPAHHYCHHBIMHA BO3MOXKHOCTSIMHU
3JI0POBbS U MHBATHJIOB (I10 3asBICHUIO 00YUYAIOMIETr0ocs ) MPEI0CTaBISIETCS yaeOHas
uH(pOpMaIKs B JOCTYIHBIX (POPMax ¢ YIETOM MX HHAMBHAYAIbHBIX MICUXO()H3NISCKIX
OCOOCHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B hopme
AIIEKTPOHHOIO  JOKYMEHTAa; UHIUBUAYaJIbHbIE KOHCYJIbTallu1 c MIPUBJICYEHUEM
TU(dIOCYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- U1 JIUL C HApYLLEHUSIMU CIIyXa: B ieyaTHOU (opMme; B (hopMe 3JIEKTPOHHOIO JJOKYMEHTA;
WHJUBUlyaJIbHbIE KOHCYJIbTAllUU C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJJaHUS, KOHCYJIbTALlUU U JIp.

6 ®@oHa OLEHOYHBIX CPEACTB JIf NMPOBeIeHUs] TEKYIIero KOHTPOJISI M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcH M0 JUCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ TpeboBanmsmMu PI'OC BO s arrectauuu oOydarommxcst Ha
COOTBETCTBUE MX IE€PCOHAIbHBIX JOCTHKEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHHs 110
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POH/BI OLIEHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIE 33aJaHUS,
METOANYECKUE MATEpHUasbl, OINPEACISIIONME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U ITOKa3aTe I, He0OOXO0AUMBIE JUIs OLIEHKHU 3HAaHUH, YMEHUH, HABBIKOB
U XapakTepu3ywoluue dTanbl (HOpMHUpPOBaHMS KOMIIETEHLUMH B  IPOLIECCE  OCBOEHUS
o0Opa3oBaTenbHON MPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 Y4yeO6HO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnieyeHue TUCIHUIIMHBI (MO1YJIs1)

7.1 Ocnoenasn rnumepamypa

1. Jprok, B. . Oprannueckas xumus : yaeOHuk ais By3os / B. I'. Jlpiok, B. I'. Kapues,
B. I1. Xunsa. — 3-e u3a., ucnp. u jgom. — Mocksa : M3narensctBo HOpaiit, 2025. — 491 ¢c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-08940-0. — Tekct : dSIeKTpOHHBIH  //
O6pazoBarenpHas maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/557448 (mara
obpamenus: 15.05.2025).

2. OOmas u HeopraHmyeckas XuMus : ydeOHHK st By30B/ O.T. OranecsH,
B. A. Tlonikos, JI. 1. Illep6akoBa, A. K. bpensb ; non penakiueit 3. T. Oranecsina. — 2-e¢ u3f.,
nepepadb. um Jjgon. — MockBa: HWM3marensctBo HOpaiit, 2025.— 558 c.— (Bricuiee
oOpaszoBanue). — ISBN 978-5-534-16033-8. — Texkcr : snexkrpoHHbli // OOpazoBaTenbHas



mwiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560228 (mara oOpamieHus:
15.05.2025).

3. Pocun, U.B. OO6mas u Heopranuveckas xumus B 3 T. T. 2. Xumus s-, d- u f-
a7emMeHTOB : yueOHuk miusa By3oB/ W. B. Pocun, JI. JI. Tomura. — Mocksa : M3parenbcTBo
Opaiit, 2024. — 492 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02292-6. — Tekcr
anexkTpoHHbd  //  OOpasoBarenpHas  1arpopma  FOpaiit  [caiit] —  URL:

https://urait.ru/bcode/536242 (nara obpamenus: 15.05.2025).

4. Pocun, N.B. OO6mas u Heopranmuyeckas xumusa. OOmas Xumus : ydeOHUK /
W. B. Pocumn, JI. /1. Tomuna. — Mocksa : U3natensctBo FOpaiit, 2025. — 426 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-19149-3. — Tekct : snexrpoHHbid // OOpa3zoBarenbHas
mwiarpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/556025 (mara oOpameHus:
15.05.2025).

7.2  Jonoanumenvnas numepamypa

1. BBICOKOMOJICKYJISIPHBIC COCIMHCHUS : YYCOHHMK M TPAKTUKYM I BY30B / TIOJ
penakmueit A. b. 3esuna. — Mocksa : M3marensctBo HOpaiit, 2024. — 386 c. — (Bwicmiee
oOpazoBanue). — ISBN 978-5-534-19464-7. — Tekct : snekTpoHHbI // OOpa3oBaTenbHas
wiatpopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/556502 (mata oOparueHus:
15.05.2025).

2. Crach, H. ®. CrpaBouHHK 110 00I1IeH U HEOPTraHUYECKON XUMUH : YICOHUK IS BY30B /
H. ®. Crac. — 4-¢ uszn. — Mocksa : M3natensctBo FOpaiit, 2025. — 92 ¢c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkcr : snekrpoHHbld // OOpazoBaTenbHas
mwiatrpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/561284 (nmara oOpameHus:
15.05.2025).

3. ®wusunyeckas u kosutonHas xuMusi. B 2 4. Yacte 2. KoyutonHas Xumust | y4eOHUK ISt
By30B / mox pexakiueit B. FO. Kontoxosa, K. U. [TonoBa. — 2-¢ u3x., ucnp. u gom. — Mocksa :
NznarensctBo FOpaiit, 2025. — 309 ¢. — (Bricmiee oopazobanue). — ISBN 978-5-534-06720-0.
— Tekct : oanektponsbii // OOpa3oBatenbHas mmiatrdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/563889 (mara obpamenus: 12.03.2025).

4. XaxanuHa, T. . Xumus okpyxatomiei cpensl : yueOHuk 171 By30B / T. M. XaxanuHa,

H.T. Hukutuna, W. H. IletyxoB. — 3-e u3n., nepepab. u jgomn. — Mocksa : M3naTenscTBo
FOpaiit, 2025. — 233 ¢. — (Bwicmiee obpazosanue). — ISBN 978-5-534-00029-0. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/559624 (nara obpamenus: 15.05.2025).

7.3 Pecypcor ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3bl OAHHBLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeoOX00UMOCmUL):

1. TloctHayka — unTepHeT-)ypHan o Hayke. URL: https://postnauka.ru/

2. O6pasosarensHas muardopma "FOPAUT"

3. XuMuK caiit o xumuu. URL: http://www.xumuk.ru/

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHbIX - Pexum
noctyma: http://oaji.net/

5. [Ilpesunentrckas Oubnamorexka wum. b.H.Enpnuna (0a3a gaHHBIX —pPa3sIHYHBIX
npodecCHOHANIBHBIX 00acTeil) - Pexxum gocryna: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncynbrant Ilmioc" - Pexum noctyna:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOE oO0ecnevyeHHe IUCHUIIMHBI (MOAYJs) W MNepeYeHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e [IpoekTop

o AxBaauctiiuisitop PHS AQUA 4

¢ Becwl ananutnyeckue BJI-210

¢ lonomep M-500 GazoBsIii

e [IIkad cym-s1ii CHOJI 58/350(31€KTpOH.,cTajab,BEHT-P)
[IporpaMMHoe obecrieyeHue:

e Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

COKpameHHOe

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

21.05.04 «"opHoe men
o»

T

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoITy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUara3oH KpUTEpUEB
OLICHUBAHUS PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHLHOY, «XOPOLIO», KOTIHIHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Tabnuia 3anosiHgeTcs B COOTBETCTBUM ¢ pazzaenoMm | Pabodeil mporpaMmbl IUCHUIIIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE (MOYIIIO)

KonTtponupyemsle Ii1aHUpyeMBbIe pe3
yIBTaThl 00yUeHHS

KonTtpoaupyemsie TeMBI 1

HaumeHoBaHME OLIEHOYHOTO CPE/ICTBA U TP
encrasienne ero B POC

P11 3HaHUe : QyHIAMECHTAIBH
BIX pa3JellOB XIUMHH, B 00
‘beMe, HEOOXOTUMOM JIJIst
OCBOEHHS XMMHUYECKHX OC
HOB B 9KOJIOTHH U TIPUPOJ
OTIOJIb30BaHUS, XUMHUYIECK
HX CHUCTEM: PacTBOPOB, Ka
TaIU3aTOPOB U KaTaJIUTHY
€CKHUX CHCTEM, JHUCIIEPCH
BIX, 3JIEKTPOXUMUIECKHE
CHUCTEM; OCHOB XUMHUYECK
Ol TEpMOJIMHAMUKHU U KU
HETUKHU: SHEPreTUKU XUM
HMYECKHUX MPOLIECCOB, XUM
HYECKOTO0 U (pa30BOTo paB
HOBECHUS1, CKOPOCTH PEaKIl
UU ¥ METOJOB €€ PETYIHP
OBaHus, K0JIe0aTEIbHBIX
peaKiuii; peakiiMOHHOM C
IMOCOOHOCTH BEILECTB; T
PUOINYECKON CUCTEMBI I
€MEHTOB; OJUMEPOB, O
UTOMEPOB U UX CHHTE3a; P

MCIHIUTMHBL . ITpoMeskyTouHas aT
Texylmuil KOHTPOJIb
TeCTalMs
OuHas popma 0OydeHUS
1.1. BBeneHnue B JUCIIUAILIT
uny. Kitaccel Heopranmde | CobecenoBaHme Tect
CKHUX COEIUHEHHUI
1.2. ATOMHO-MOJEKYJISIPH
yIp CobecenoBanne Tect
o€ yucHHe
1.3. Ctpoenue aToma u nie
HOJIMYECKasi CHCTEMA DJI
puoxn CobecenoBanne Tect
emenrtoB JI.11. Menaeneen
a
Pedepar Tect
1.4. Xumuueckasi CBSI3b U
CTPOCHHUE BEIIeCTBA
CobecenoBanue Tect
1.5. PacTBOpBI CobecenoBanue Tect
1.6. OcHOBHBIE 3aKOHOME
pHocTH mpoTekannsa xuMu | CobecenoBanue Tect
YECKUX MPOIIECCOB
2.7. KonnuratuBHbIE CBO
N CobecegoBaHue Tect
HCTBa pacTBOPOB




€aKI[MOHHOM CIIOCOOHOCT

U BeIlecTB; cBoficTa Bem | 2.8. Oxucintensuo-socer | Pedepar Tecr
€CTB. AQHOBHTEIILHBIE U DJIEKTPO
XMMHUUYECKHE TPOLIECCH Cobece1oBaHme Tecr
2.9. OU3NKO-XUMHUS IUCIT
CobecenoBanne Tect
€PCHBIX CUCTEM
2.10. DneMeHTHI Opranuy
. CobecenoBanue Tecr
€CKOH XHUMHUH
Pedepar Tect
2.11. Opranudeckue u He
OpTraHWYecKUE NOIUMEPHI
CobecenoBanne Tect
P12 3HaHUE : TEOPETUICCKUX
ACTICKTOB TIPUMEHCHHS ME 1.5. PacTBOpEI CobecenoBanue Tect
TOJI0B 0TOOpa Ipo0 U aHa 60
JTUTHYECKOTOo onpeenenn | -0~ CHOBHBIC 3aKOHOME Co6 T
4 BEILLECTB B KOMIIOHeHTa | PHOCTH MPOTEKAHHS XUMHU obecenoBaHue ecT
X OKpysKaromeii cperpl (1 | 1SCKHX MPOLECCOB
OpMaTUBHO-METOIUYECKY
10 0a3y, MOPSIOK BBIMOIH
eHIA PadOT, MPOTOKOMHP | 5 9 Pyspko-xHMHs UUC I N GecenoBate Teer
OBAHHE JTAMOB IKCTEPUM | oy cprpry crcTem
€HTa), B COOTBETCTBHH C 3
azlayaMH¥ B IpodheccHoHa
bHOH JeITEILHOCTH
P13 YMeHue : IPOBOAUTH pac JlaGoparopHas pado | JlaGopatopHas pa6o
YEThl KOHIEHTpauuu pacT | 1.1. Beegenue B qucuumin | g Ta
BOPOB pa3IHYHBIX COCANH | uHy. Knaccsl Heopranude
CHUH, ONpPEACIATh UBMCHE | CKUX COETUHEHUN Ha60paT0pHaH pa6o Tect
HHE€ KOHLIEHTpalUM Npu 1 Ta
OTEKAaHUU XUMHUUECKHX
P . P JlabopaTopHnas pabo | JlaboparopHas pabo
€aKIuii, OnpeeNsiTh TepM . .
T T
omHaMudeckue xapakrep | 1.2. ATOMHO-MOICKYIISPH
HMCTUKU XUMHYECKUX peak | OC yuCHHC Jla6opaTopHras pa6o T
Ui U PABHOBECHBIE KOHI Ta ecr
SHTpAIMH BEIECTB, IPOB
OJIUTH OYHCTKY BEIIECTB B JlabopatopHnas pa6o | JlaboparopHas pabo
a00paTOPHBIX YCIOBUSX, Ta Ta
OTIPENETISITh OCHOBHBIE (U 1
aboparopHas pabo
suueckue xapaktepuctuk | 1-3- CTpoeHue aToma u e pATOpHas p Tecr

" OPraHn4CCKUX BEIIECTB

puoanYeckast cucTeMa i
emenToB /.. Mennaeneen
a

Ta

Pa3HoypoBHEBEIE 3a
Ja4Hu U 3a1aHuA

Pa3HoypoBHeBbIE 3a
Ja4u U 3a1aHUA

Pa3zHoypoBHEBEIE 32

1.4. XuMmunueckast CBsI3b U
CTPOEHHE BEIECTBA

Tect
Jlau¥l U 3aJ]aHus
JlabopatopHnas pa6o | JlaboparopHas pabo
Ta Ta
Jlaboparopnas pado Teer

Ta

Pa3HoypoBHEBEIE 3a
Ja4H U 3a1aHuA

PazHoypoBHeBbIE 3a
Ja4u U 3a1aHUA

Pa3H0ypOBHeBLI€ 3a

Tect
JIau¥ U 3aJ]aHus
1.5. Pactsops! JT'IaaGOpaTopHaﬂ pabo JT'[aa60paT0pHa$1 pabo




JlabopatopHas pabo
Ta

Tect

Pa3HoypoBHEBBIE 3a
Jlauu 1 3aJjaHus

PasHoypoBHEBEIE 3a
Jla4u ¥ 3aJaHus

Pa3HoypoBHEBBIE 3a
Jla9¥ U 3aJaHNs

Tect

1.6. OcHOBHEBIE 3aKOHOME
PHOCTH MPOTCKAHUS XUMHU
YECKHX MPOLIECCOB

JlabopatopHas pabo | Jlaboparopnas pado
Ta Ta
JTTaaGopaTopHaa pabo Teer

Pa3HoypoBHEBBIE 3a
Jlauu 1 3aJaHus

PasHoypoBHEBEIE 3a
Jla4u ¥ 3aJaHus

Pa3HoypoBHEBEIE 3a

Tect

Ja4d ¥ 3aJaHUs

JlabopaTopHnas pabo | JlaboparopHas pabo
2.7. Konnuratusuele ceo | 1@ Ta
JCTBA PaCTBOPOB

JlabopaTopHnas pabo Teer

Ta

JlabopatopHnas pabo | JlaboparopHas pabo

Ta Ta

JlabopaTopHnas pabo
2.8. OKHCIUTENBHO-BOCCT | 14 Tecr

AHOBUTCIIbHBIC U 3JICKTPO
XUMHUYCCKUC IMTPOLCCChL

Pa3HoypoBHEBEIE 3a
Jla4u 1 3aJaHHs

PasHoypoBHEBEIE 3a
Jla4u ¥ 3aJaHUs

Pa3HoypoBHEBEIE 3a

Tect
Jlau¥l U 3aJJaHus
JlabopaTopHnas pabo | JlaboparopHas pabo
2.9. ®dmsuko-xuMus aucr | 18 Ta
CPCHBIX CHCTEM JlaGoparopHas pado
Tect
Ta
Jlaboparopuas pabo | Jlaboparopnas pabo
2.10. Dnementsl opranuy | @ Ta
€CKOM XuMuu it
aboparopHas pabo
paTop p Tect
Ta
JlabopatopHnas pa6o | JlaboparopHas pabo
2.11. Opranuueckue u e | '@ Ta
OpraHMYECKHe MOTMMEPH | JTagopatopHas pabo
Tect
Ta
P4 YMeHHe : HCTIONB30BATh C JlaGoparopHas pabo | JlaGopaTtopHas pa6o
TIeIaTbHBIC METOBI (XU Ta Ta
MHKO-aHAJIUTHYECKHE) B 1.5. PacTBOpHI
PO eCCHOHATBHOM NesT Jlaboparopnas pado Teer
eJILHOCTH Ta
Jlabopatophas pabdo | Jlaboparopnas pabo
1.6. OcHOBHBIE 3aKOHOME | Tg Ta
PHOCTH MPOTEKAHUS XUMHU
JlabopaTopHas pabo
YECKUX MPOLIECCOB paTop p Tecr
Ta
PII5 Hagpik : BBITIOJIHEHHS OCH

OBHBIX XUMHUYECKHX J1a00

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta




paTOPHBIX OIEpalUii, Bia
JIEHUS] METOAAMHU OTpee
enus pH pactBopos u omnp
eZieJICHUs] KOHLIEHTpaLuil
B pacTBOpax, METOJIaMH C
HMHTE3a HEOPTaHUIECKUX
1 OPTaHIMYECKUX COSTNHE
HUH

1.1. BBeaeHue B AUCLIMILT
nny. Knaccsl Heopranude
CKHUX COCIUHCHHUI

JlabopatopHas pabo
Ta

Tect

1.2. ATOMHO-MOJNEKYISpH
o€ yueHHe

JlabopaTopHas pabo
Ta

JlabopaTopHas pabo
Ta

JlabopaTopHas pabo
Ta

Tect

1.3. Crpoenne atoma u 1ie
pHOIMYEeCcKas CHCTEMa AT
emenToB /.. MenneneeB
a

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

JlabopaTopHnas pabo
Ta

Tect

1.4. Xumnueckas cBsI3b U
CTPOEHHE BEIECTBA

JlabopaTopHas pabo
Ta

JlabopaTopHas pabo
Ta

JlabopaTopHas pabo

Tect

Ta

JlabopatopHnas pabo | JlaboparopHas pabo

Ta Ta
1.5. PactBOpHI

JlabopaTopHnas pabo Tecr

Ta

JlabopatopHnas pabo | JlaboparopHas pabo
1.6. OcHOBHBIE 3aKOHOME | Tg Ta
PHOCTH MPOTEKAHHS XUMH
YECKUX MPOLIECCOB JlaGopatopHras pabo Tect

Ta

JlabopaTopHnas pabo | JlaboparopHas pabo
2.7. Konnuratupele ceo | T Ta
HcTBa pacTBOPOB

JlabopaTopHnas pabo Tecr

Ta

Jlaboparopuas pabo | Jlaboparopnas pabo
2.8. OKHCINTENBHO-BOCCT | 1g Ta
AQHOBHTEIILHBIE U DJIEKTPO
XUMHUYECKHE MPOLECChI Jlaboparopnas pa6o Tect

Ta

JlabopatopHnas pa6o | JlaboparopHas pabo
2.9. dusuko-xumus auca | 14 Ta
epPCHBIX CHCTEM

JlabopaTopHnas pado Teer

Ta

Jlaboparopnas pabo | Jlaboparopnas pabo
2.10. Dnementsl opranuy | @ Ta
€CKOM XuMuu

Jlaboparopnas pabo Teer

Ta

JlabopatopHnas pa6o | JlaboparopHas pabo
2.11. Opranuueckue u e | @ Ta
OpraHWYecKUe NOIUMEPHI

JT'IaaGOpaTopHaﬂ pabo Teer

P16

HaBbIk : npUMEHEHHUST XU

MHUYECKHX METOJIOB JUISL P
emeHus 3a1a4 B npodecc
NOHAIILHOM AeATeIbHOCTH

1.5. PacTBOpHI

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta

Tect




1.6. OcHOBHEBIE 3aKOHOME
PHOCTH MPOTCKAHUS XUMHU
YECKHX MPOLIECCOB

JlabopatopHas pabo
Ta

JlabopatopHas pabo
Ta

JlabopaTopHnas pabo
Ta

Tect

2.7. KonnuratuBHBIC CBO
HCTBa PacTBOPOB

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

Ta

JlabopatopHas pabo Teer

Ta

Jlabopatophas pabo | Jlaboparopnas pado
2.9. ®u3uko-xumust aucn | 18 Ta
€PCHBIX CUCTEM

JlabopaTopHnas pabo Teer

4 Onucanue npoueaypbl OHCHUBaAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMM Ha JaHHOM JTale OICHUBACTCS 10
pe3yabpTaTaM TEKYIIUX M MPOMEKYTOYHBIX aTTECTAIlMH MPHU MOMOIIM KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOW B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moayno) pasHa 100

Oasam.

Pacnpeoenenue 6annos no suoam yueonoii oesmenvnocmu 6 1-w cemecmpe (ounas gpopma

0byueHus)

Bup yuebHoli nesten

OrneHOYHOE CpE€ACTBO

LHOCTH CobecenoB OqueT o jabopatopa | Pedep Sanaum Teer Yroro
aHHe 0i1 pabore aT

Jlexnun - - - - 10 10

JlaGopatopHsie pabo 9 15 R - - 24

ThI

CamocrosTenbhas pa | } 12 5 - 17

6ota

Tpomexyrounas arr | g 15 - 5 20 49

ecranus

HUtoro 18 30 12 10 30 100

Pacnpeoenenue 6annos no suoam yueonoii oesmenvhocmu 60 2-m cemecmpe (0unas gpopma

00yueHus)
Butx vaeGroi nesen O1EHOYHOE CPEACTBO
Ay A CobecenoB | Otuer no nabopatopu | Pedep
BHOCTH . 3amaun Tect Htoro
aHNe 0if pabore aT
Jlexuun - - - - 10 10
JlaboparopHbie pabo 8 18 ) ) ) 26
TBI
CamocrosTenbhas pa | ) 24 3 ) 27
0oTa
ITpomesxyTouHas aTT 7 18 B 2 10 37
ecTanus
Hrtoro 15 36 24 5 20 100

Pacnpeoenenue 6annos no suoam yuebnoii oesmenvnocmu 6 1-m cemecmpe (3aounas gpopma

00yueHus)

| O1eHOUHOE CPEJICTBO




N Kontp
Bun yuebnoii nesten | Cobecenos OuquT 110 1a60paToOpH onbHas | Saxaun Tecr Hroro
BHOCTH aHue oif pabore

pabota

Jlexuun - - - - 10 10
JlaGopatopHsle pabo 9 15 R - - 24
ThI
CamocrosTenbHast pa | ) 6 5 - 17
6ota
TIpoMexyTouHast aTT 9 15 6 5 20 49
ecrais
HUroro 18 30 12 10 30 100

Pacnpeoenenue bannos no suoam yuebnou desmenbHocmu 60 2-m cemecmpe (3a0uHas hopma

00yueHus)

OreHOYHOE CpE€ACTBO

Bux yueGrot earen CobGecenroB | Otuer 1o 1abopaTopH Komp
BHOCTH . onpHasA | 3amaum Tecr Hroro
aHue oif pabore

pabota
Jlexnun - - - - 10 10
JlaGoparopHbie pabo 8 18 ) ) ) 26
TBI
CamocrosTenbhast pa | ) 12 3 B 27
0oTa
TIpoMesxyTouHas atT 7 18 12 2 10 37
ecranus
HUtoro 15 36 24 5 20 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

XapakTepuCcTHKa KauyecTBa ChOPMUPOBAHHOCTH KOMIIETEHINT

CTyzeHT 1eMOHCTpHpPYET CHOPMHUPOBAHHOCTH JUCIMILTHHAPHBIX KOMIICTCHIINH, 00Ha
PY)XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U TITy00Koe 3HaHHe y4eOHOro MaTepraia
, YCBOMJI OCHOBHYIO JIUTEpPATypy ¥ 3HAKOM C JOHOJHHUTEIBHON JINTEPATypoii, pekome
HJ/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, TIPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.

CTyzeHT 1eMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUILIMHAPHBIX KOMIIETEHITHN: OCHO
BHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOUH
OCTH, 3aTPYAHECHUS P aHATUTHYECKUX OTIepalnsiX, IepeHoce 3HAaHUH U yMEeHU Ha H
OBbIC, HECTAHJAPTHBIE CUTYAIUH.

CTyI[eHT JACMOHCTPUPYET C(bOpMPIpOBaHHOCTI) JUCHUIIIITMHAPHBIX KOMIICTCHIIMH: B XO
J1€ KOHTPOJIbHBIX MepOl’[pI/IﬂTHﬁ JOITYCKAOTCA 3HAYUTCIIbHBIC OI_III/I6I(I/I7 TMPOSABJIACTCA O
TCYTCTBUE OTACIBHBIX 3HaHHﬁ, yMCHI/Iﬁ, HaBBIKOB IO HEKOTOPBIM AUCHUILUIMHAPHBIM K
OMIIETEHIUAM, CTYJACHT UCIBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUA IPU OTICPUPOBAHU
Y BHAHUAMHU U YMCHUAMU NPU UX IEPCHOCE HA HOBBIC CUTYalluN.

VY crynenrta He cOPMUPOBAHBI JUCHUILITMHAPHBIE KOMIETECHIINH, TPOSBISIECTCS HET0C
TaTOYHOCTb 3HAHUH, yMEHUH, HABBIKOB.

Cymma 6ato
s OL[CHI(avHO TIPOMEXK
YTOYHOH aTTecTaIu
O TUCIUILIA
HE 1
ot 91 110 100 «3a4TeHo» /
«OTJINYHOY
ot 76 110 90 «3a4TeHO» /
«XOPOIIO»
«3a4TeHo» /
ot 61 mo 75 «YIOBIIETBOPHUTEIH
HO»
«He 3a4TeHO» /
oT 41 o 60 «HEYJOBJIETBOPUTE
JILHO»
«HE 3aUTCHO» /
ot 0 110 40 «HEYIOBJIETBOPUTE
JIBHO»

JycouriHapHbIe KOMIIETEHIINU He COPMUPOBAHEL. [IposBIseTCs MOTHOE HIIH MpaK
TUYECKH IIOJTHOE OTCYTCTBHE 3HAHUH, yMEHUH, HABBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBIii IepevYeHb BONMPOCOB MO0 TeMaM

1. Yro Takoe okcupl? Kak ux kinaccupuuupyroT N0 XMMUYECKUM CBOMCTBaM?
2. Yro Takoe OCHOBHOCTB KHCIIOTHI, KUCIIOTHOCTh OCHOBaHHSI?
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11.
12.
13.

14.
15.
16.
17.
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20.

21.
22.
23.
24.

25.
26.
27.

28.
29.
30.
31.

32.

33.

34.
35.

36.
37.

Yrto Takoe OCHOBHEIE con?

B uem 3akmrouarorcst cBoiicTBa aMGOTEPHBIX THIPOKCUIIOB?

Kaxue BubI coneit paznuydaroT?

UYro Ttakoe peakius HelTpanuzanuu? Kakue npomykThl peakiiuu 00pa3yrorces mpu
peaxkuuu HeTpanu3anuu?

ChopmynupyiTe 3aKOH MOCTOSHCTBA cocTaBa?

HanumuTe mosHble 3JeKTPOHHYIO KOH(UTYPAITUIO aToMa KHCI0poAa (TIOPsIIKOBBIN
Homep B Tabmune .M. Menneneesa 8) u aroma xjiopa (IMOpsAIKOBBI HOMEp B TaOIHIIE
J.N. Menneneesa 17).

VYkaxure, y KaKMX U3 HUKE IPUBEICHHBIX MOJIEKYJI XUMUYECKHE CBSI3H UMEIOT
noJisipHbli Xapakrep: Fz, CO, Hz

[aiite onpeneneHue BaJI€HTHOCTH.

Kakas anexTpoHHast KOHPHUTypamus aTOMOB SBIISICTCS YCTOMUUBOM?

Monsipaast Macca Beniecta? Jlaiite onpenenenue u npuseaute Gopmyiay pacuera.
MounsipHas Macca SKBuBalieHTa BemiecTBa? Jlaiite onpeaeneHue u npuBeanTe GopMyIry
pacuera.

ChopmynupyiiTe 3aK0H SKBUBAICHTOB.

Peakuuu nonHoro oOMeHa HIyT 0 KOHIIAa B pe3yjbTaTe 00pa3oBaHus?

JaiiTe onpeneneHne CUIbHBIM U CIIA0BIM 3JIEKTPOIUTAM.

Chopmynupyitte npuniun Jle-llatense.

B uém pasnuunie B CTpOEHUHN BHEIIHETO SHEPIeTUUYECKOI0 YPOBHS Y METAJIJIOB U
HEMETaJUIOB?

Kak ycTpoeHna kpucraminyeckas peuierka MeTaaioB?

W3 npuBen€HHOro nepeyHs BHIMUIINTE HA3BAHUS METAJIJIOB, 3aIIUIIUTE CUMBOJIBI 3TUX
AJIEMEHTOB: OJIOBO, KaJMHUI{, MBIIIbBSK, N0/, OJIOBO, TEJLIYp, Oapuii, KpUITOH, MOJIUO/IEH,
CeJIeH, PTYTh, OepuiuInii, 60p.

Urto takoe koppo3usi? Kakue BUIbI KOPPO3UHU pa3IuvaroT?

[Tepeuuncnure cocoObl 3aIUTH OT KOPPO3UH.

Kakue peakuuu Ha3pIBatOT OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTeneHb OKUCICHHsS aTOMa XUMUYECKOT0 AJIEMEHTa 1o (hopMyIie ero
coenuHeHus1 ?Kakoil camblii 3JIEKTPOOTPUIIATENBHBIN 371eMeHT [lepronueckoi cucTeMbl
J.1. Menneneena.

Urto Takoe snextponus? Kakue BUIbI 37EKTPOIM3a pa3inyaroT?

CpaBHHUTE NPOLECCHI TUAPOIU3A U FIEKTPOJIN3A.

B tpu npoOupku, coaeprkaliye NOpoIIKy MarHus, kenes3a u cepedpa, 100aBuiIu
OJIMHAKOBBII 00BEM COJSIHOM KUCIOTHL. B Kakoit mpobupke He OyaeT HabIoAaThCs
BblIeTIeHHe ra3za? B kakoil mpoOupke peakius CTaHeT poTekath 6osee OypHo? OTBeT
oOocHyiiTe.

Uto Takoe xuMuueckast KnHeTuka? YTo Ha3bIBaETCSl CKOPOCTHIO XUMHUYECKOM peaKIIiu?
Cdhopmynupyiite npasuio Bant-I'odda.

Kakoe cocrosiHue 00paTuMoil peakiiuu Ha3bIBaeTCsd XUMHUYECKUM
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [IpuBenure npuMepsl TUITMYHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.

I'ne pacnosioskeHbl METaJUIbl B IEPUOAMUECKON CUCTEME XUMUUYECKHUX 3JIEMEHTOB

.M. Menneneera?

B uém paznuuue B CTpOCHUH BHEIIHETO YHEPTrEeTUYECKOTO YPOBHS Y METAIJIOB U
HEMETAJUIOB?

[lepeuncnure peakunu, B KOTOPbIE MOT'YT BCTYIAaTh METaJUIbI.

Berauncure maccy pu6o3sl CsH100s, koTopyto ciemyet pacTBopuTh B 180 T BOJIBI, YTOOBI
MOJIYYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.

Kak npoucxonut armocepHast Koppo3ust cTainu?

[TpuBenuTe mpUMephl KATOAHBIX U aHOIHBIX TOKPBITHIA TSI KOOAbTA.



38. Kakue TUMbI IMCHEPCHBIX CUCTEM BBl 3HaeTe?

OO0BsicCHUTE MEXaHU3M YCTOMYMBOCTH KOJIJIOMIHBIX CHCTEM?

Uro Takoe 3exTpodopes?

Urto Takoe Koarynsuus?

VYkaxute 0COOEHHOCTH OPraHUYECKUX COCAMHEHUI.

VYTI1eBOI0OpOIbI U UX KiacCUpUKaIus. YTo Takoe roMOJIOTHYECKUH psia?
YrieBoaopoasl U ux uomepus. Hamucats Bce BO3MOXHBIC U30MEPHI IJIst OyTaHa
OyTeHa, a Tak)Ke Il TUMETHIIOEH30J1a.

Kak Ha3zpiBaeTcs (GhyHKIIMOHAILHAS TPYIINA AJTBJICTHI0B U KETOHOB?

CyI1ecTBYET JI B3aUMOCBS3b MEXy CIIUPTAMU U KapOOHWJIBHBIMUA COSAMHEHUSIMU?
Kakyumy XUMHYCCKUMM CBOMCTBaMHU 00J1a1al0T aMUHOKHCIOTHI?

[TosicHUTE TEPMUHBI: BBICOKOMOJIEKYJISIPHBIE COCTMHEHHS U TIOJTUMED.

Kakue HU3KOMOJIEKYISpHBbIE COSMHEHUS Ha3bIBAIOTCS MOHOMEPAMHU?

Kak BnusieT BenmnumHa MOJISKYJIIPHOM MacChl Ha CBOMCTBA BBICOKOMOJICKYJISIPHBIX ?
Kakue gusndeckre coCTOSHUS XapaKTepHBbI 111 aMOP(HBIX TTOTUMEPOB?

B ueM 3akiroyaeTcst CylmHOCTh KOMIUIEMEHTAPHOCTH ?

Jaiite onpenenenre U KiaccuUKaImio yriieBoaoB. Kakue yrieBoabl Ha3bIBalOT
monocaxapuaamu? [lonmucaxapugamu? [Touemy ux Tak Ha3bIBAIOT?

Uro takoe xxupbl? [IpuBenure o0mIyro popMyIry )KUPOB, OTPAXKAIOIIYIO UX COCTAB U

39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

55.

CTPOCHHC.

®opmMupoBaHuE HAlIMOHAIBHON CUCTEMbI XUMUYECKOM 0€3011aCHOCTH.

Kpamkue memoouueckue ykasanus
KoHTposnbHble BOMPOCH MO3BOJSIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIIETEHLHH Yy
CTyJEHTa MO JUCHUIUIMHE (MCHOJB3YIOTCS NpPU TMOJIYYEHUHM JIOMYCKAa K BBIIOJIHEHUIO
nabopaTopHOil paboThI, 3alMTe OTYETA U IPU IPOBEPKE YCBOCHHOI'O JIEKIIMOHHOI'O MaTepuana,
JUISL CAMOCTOSITEJIbHOM OLIEHKH KayecTBa OCBOEHHUS yYEOHOH NMCUUIUIMHBI, IPU MOATOTOBKE K

9K3aMEHY).
HpI/I IOUCKEC OTBCTOB Ha BOIIPOCHI PCKOMCHAOBAHA OCHOBHAA MW JOIIOJHUTCIIbHAA
auTeparypa
Ilxana oyenku

OmueHka Bammer* Omnncanne
CTyaeHT 1eMOHCTpUpPYeT CHOPMHUPOBAHHOCTh KOMIIETEHIIUH HA UTOTOBOM YPOBHE, 0OHAPYKHB
aeT BCECTOPOHHEE, CUCTEMATHYECKOE U INTyOOKOe 3HaHHE y4eOHOTo MaTepHalla, yCBOUI OCHOBH

5 3 VIO JIUTEPATypy U 3HAKOM C JAOIOJIHUTENbHON JINTEpaTypoi, peKOMEHJOBaHHOM IpOrpaMmoii, y
MeeT CBOOO/JHO BBINOIHATH TEOPETUUECKHE U TPAKTHUECKHE 3a/1aHus, IPEyCMOTPEHHBIE IPOT
paMMoii, cBOOOIHO OnepHupyeT MPHOOPETeHHBIMU 3HAHUSIMU.
CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIINH Ha CPETHEM YPOBHE: OCHOBHBIE 3H

4 2 AHHS OCBOEHBI, HO JJOMYCKAIOTCSl HE3HAYNTENbHBIE OIINOKN, HETOYHOCTH, 3aTPyIHEHNUS IIPU aHa
JIMTHYECKHX OIIEPAlUsX, TIEPEHOCE 3HAHUH M Ha HOBbIE, HECTAHIAPTHBIC CUTYALIUH.
CTyneHT 1eMOHCTpHUpYeT COPMHPOBAHHOCTh KOMIIETEHIIMY Ha 6a30BOM YPOBHE: B X0JI€ KOHTD

3 15 OJIBHBIX MeE)Ol'[pI/IS[TI/Iﬁ JIOITCKAIOTCS 3HAYUTENbHBIC OIINOKH, IPOSBIAETCS OTCYTCTBUE OT/EIb
HBIX 3HaHHH 110 HEKOTOPHIM KOMITETEHIINSM, CTYACHT HCIBITHIBACT 3HAYNTEIbHBIE 3aTPYAHEHHUS
TpH OTIEPUPOBAHUH 3HAHUSIMH [P X IIEPEHOCE HA HOBBIE CUTYAIIHN.

2 05 CTyzeHT 1eMOHCTPHPYET cq)ophEHpOBaHHocn, KOMIIETEHIINN Ha YPOBHE HIDKe 6a30BOTO, TIPOSIB
JI€TCsl HeIOCTaTOYHOCTb 3HAHHH.

1 0 ITposiBIETCS HOJHOE WM IPAKTUYESCKH TOJHOE OTCYTCTBHE 3HAHUH.

*Kpumepuu OYEHKU YCMHblLX OMEeENn06 no omoenvHol meme ducuunﬂquz

5.2 IIpumepbl TeCTOBBIX 3aIaHUI

1. Xumnueckas popmyrna cynbdura Kanbuus

1)CaSO4
2)CaSO0s3
3)CaS
4)Ca,S03




2. NaCl, K2SO4, H3PO4. CkoJIbKO BEIIECTB M3 MPUBEACHHON TPYIIIBI OTHOCATCS K COJISIM?

1)0

2)1

3)2

4)3

3. OT™meThTe rpynmy, B KOTOPOM MPUCYTCTBYIOT TOJBKO KHUCIOTHBIE OKCH/IBI

1)FeO u Na,O

2)Al,03 u ZnO

3)CaO u SO2

4)SiO2 u N2O3

4. HepaCTBOPUMBIM THIPOKCHIOM H IIEJIOYBIO SBISIOTCS COOTBETCTBEHHO

1)Pb(OH); u Ba(OH)2

2)Cu(OH)2 u Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. IIponyxrom B3aumoaeiicteust CI20 + H20O sBasiercs

l)xnopHoBaTucTas KUCI0Ta

2)XJI0pHas KUCIOTa

3)constHast KUCIIOTa

4)xnopucTas KUCIOTa

6. Onpenenute MoJeKyIsipHyto Maccy coeauHenue CaCOs:

1)25

2)50

3)100

4)150

7. Boibepute XxapakTepUCTUKY COCTaBa MOJIEKYJIbI IIPOCTOTO BEIIECTBRA:

1)cocTOUT M3 aTOMOB OJTHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOTrO BUJA

3)coAep KUT TOJIBKO JIBa aTOMa

4)conepKUT TOIBKO OJUH aTOM

8. O003HaYbTE JIEMEHT, KOTOPBIM BXOJUT B COCTAB IJIABHOM MOATPYIIIIbL:

1 )kanbIuit

2)xkenes3o

3)menp

4)pTyTh

9. Ompenenurte 4YUCIO SJIEKTPOHOB, KOTOPOE MOXKET cojiepxkarbcsi Ha f — moaypoBHe
AJIIEKTPOHHON 000JI0UYKH:
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2)8

3)10

4)14

10. Ykaxurte 4uciio NpOTOHOB B AJIpe aroma 1noja Homepom 20:

1)10

2)20

3)30

4)40

11. KoBanieHTHas CBs3b MeX Ay aToMaMu A-B ocyliecTBisieTcs 3a CUer:

I)nepexoza snexkTpoHa ot A k B

2)CHIT DIIEKTPOCTATUIECKOTO TIPUTSKEHUS] MEXKTy aTOMaMH

3)nepekpbIBaHMs aTOMHBIX opOuTasneii aromoB A u B

4)nepexona napsl 3JIEKTPOHOB 0T A k B

12. MoHHas CBA3b OCYILECTBIISETCS B pe3yJbTare:



1)oOpa3oBanus 001IEH 3IEKTPOHHON MaphI

2)nepexo/1a JIEKTPOHHOM Maphl OT OJTHOTO aTOMa Ha CBOOOIHYIO OPOUTANIh APYTOT0 aTOMa

3)cui1 3IEKTPOCTAaTUUECKOTO PUTSKEHUS MEKIY HOHAMU

4)cMerieHus 3JEKTPOHHOM Mapbl OT OJHOTO aTOMa K JPyroMy

13. Haubomnpiiee 4ucao HOHOB 00pa3yeTcs MPU TUCCOLHALINN DIIEKTPOJIUTA

1)K2SO4

2)LiOH

3)H3PO4

4)Alx(SO4)3

5)NazPO4

14. 3meHeHue AaBlICHUS HE CMEIIAET PABHOBECHS B CUCTEME:!

1)Ho, + Se =H.Se

2)Hz+ Cl2 =HCI

3)H, + Br, = HBr

4)NO + O2 = 2NO2

15. Oxucnurenb — 3T0 aTOM, MOJIEKYJIa UM MOH, KOTOPBIi

1)BoccTanaBnuBaercs

2)IpUHUMAET AJIEKTPOHBI

3)okucisercs

4)0THaéT CBOU SJIEKTPOHBI

16. Ilpu anekTposin3e BOJHOIO pacTBOpa HUTpaTa Kajlus Ha aHOJE BBIJENIAETCA:

1)O2

2)NO>

3)N2

4)H>

17. Tlpu anmekTponu3e pacTBOpa MOAKIA HATPHUS y KaToAa OKpacka JIakMmyca B pacTBOpeE:

1)xpacHas

2)cuHss

3)duonerosas

4)xénras

18. Bonopoa obpazyeTcs pu 3JIEKTPOJIN3€ BOAHOIO PacTBOPA:

1)CaCl;

2)CuSOg4

3)Hg(NOs):2

4)AgNO3

19. 3aBHCHUMOCTb CKOPOCTHU PEAKLUH OT TEMIEePaTyphbl ONPEAEIAETCH. .

D)IIpaBunom Baut-I'opda

2)[Tpunuunom Iaynu

3)3axonamu Payns

4)IIpasunom Knaiinepona-MeHieneeBa

20. XuUMHYECKOE paBHOBECHE MOXKHO OIPENEINTb, KaK TaKO€ COCTOSHUE CUCTEMBbI
pearupyomnux CUCTeM, P KOTOPOM ...

1)cKOpOCTh TIPSIMOI peakIuu OOJIBIIE CKOPOCTH 00paTHOM peaKIuu

2)cKOpocTh 00paTHON peakLuu 0O0JIbIIEe CKOPOCTH MPSMON peakLuu

3)ckopocTH NpsMOi 1 0OpaTHON peakIiil paBHbI MEXay cO00M

4)cKOpOCTh MPSAMOM peakIMK MEHbIIE CKOPOCTH 00PAaTHON peaKkLuu

Tect Ne 2 (Ha coOTBeTCTBHE M OTKPBHITOI0 TUIIA)

1. YcTaHoBUTE COOTBETCTBHE MEXY peareHTaMM M KpaTKUMH MOHHBIMH ypaBHEHUSMHU
peakuui

A. BaCl> u Na;COs

b. Ba(NOz3)2 u H2SO4

B. CuCl2 u NaxS



1. Ba®* + SO4% = BaSO4
2. Cu**+S% =CuS
3. Ba?" + CO3?> = BaCOs
4. Ba?* + S¥ = BaS

A b B

2. Bocnonwsyiitech Tabmunerr .M. MenneneeBa M yCTaHOBUTE IOCIIEIOBATEILHOCTh
BO3pacTaHus 3apsijia sjipa AJIEeMEHTOB:

1)kxanmit

2)Hatpuii

3)pyOuuii

4)akTUHUI

3. YcTaHOBHUTE COOTBETCTBHE MEXIY CHMBOJIOM DJICMEHTA U €T0 Ha3BaHUEM:

I'. AmmoMunnii

4. YcTaHOBUTE COOTBETCTBUE:

Cxema usmenenus cmeneneu OKUCIeHUs

1.Ccrl—cr®

2.Cr¥* > Cr?t

3.Cr% > Cr3

4. CI*'* - cr!

Ilpoyecc

A. Oxucnenue

E. Boccmanoeénenue

5. YcTaHOBHTE COOTBETCTBHE MEXKAY CXEMOW XWMHUYECKOW pEaKlUd W BBIPAKEHUEM
3aKOHa JACHCTBYIOIINX MACC JIsl IPSIMOM peaKInu

Cxema peaKknuu: BBIpa)I(eHI/Ie 3aKOHa HeﬁCTBYIOHlHX Macc:
A. CaO(1)+CO2(r)=CaCOs3(T) 1. V=K[NOJ? [Cl]
B. 2NO+Cl,=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NHj3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na,S0s+H,0 4. V=K[NaOH] [H2SOx]
5. V=K[NHj3]
6. V=K[H2]® [N2]
7. V=K[CO;]
8. V=K[CaO] [CO;]
A b B r
6. YPaBHCHI/Ie KOHCTAHThI paBHOBECHUSA FeTepOFeHHOﬁ peaknun
CuCO3(1)«>CuO(1)+CO2(T) umeeT BHT
7. OKUCIIEHHEM Ha3BbIBAETCH nponecc aTOMOM, MOHeKyHOﬁ NI MOHOM
DJIEKTPOHOB
8. BoccraHoBiieHHeEM Ha3bIBAETCH mnmpomnecc aTOMOM, MOJICKYJ'IOI71 NJIIn

MOHOM DJICKTPOHOB

9. YcraHOBHUTE COOTBETCTBHE MEX]Y CXeMaMHU NpPEBPAILICHHs BEUIECTB U M3MEHEHHUEM
CTETIEHU OKHCIICHHUS a30Ta.

Cxema peakuun

A. PH3z + NO — H3POs+ N>



b. P+ NO2 — P,Os+ NO

H3MeHeHre CTENEHN OKUCIICHMS a30Ta
1.-2 > +5
2.3 > +5
3.0 +5
4.2 -0
5.+4 — +2
6.-2—0
A b

10. YCcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM XHMHYECKOW PEaKIUH W BEIICCTBOM-
BOCCTAHOBUTEJIEM B HEM.

Cxema peakuuu:

A. H2S + O — SO2+ H0

B. SO3+ KI — I, + K2SO3

B. MnO2+ HCI — MnCl + Cl2 + H20

BoccranoBurenn

1. MnO2

2.S03

3. H2S

4, Kl

5. HCI
A b B

11. IIpu HapylIeHUN HUKEJIEBOI'O MOKPBITUS Ha JKEJIE3HOM M3JIEIHMU B KUCIOHN cpene Ha
aHoJie OyIeT MPOTEeKaTh PeaKIys, ypaBHEHUE KOTOPOIl UMEET BU .
12. Ilpu paboTe rajabBaHUYECKOIO 3JIEMEHTA, COCTOSALIETO U3 KaJIMUEBOI'O U HUKEJIEBOTO
AIIEKTPOAOB, NorpykeHHbIX B 0,02M pacTBOpHI HX CylIb(aToB, HA KaTOAE MPOTEKACT PEAKIIHS,
ypaBHEHHE KOTOPOH UMEeT BUJ .
13. Ilpu HapylIeHUH OJIOBSHHOTO MOKPBITHUS Ha JKEJIE3HOM HM3/EJIMU B KHUCIIOW cpelie Ha

a”oze
OyZeT MpoTeKaTh peakusi, ypaBHEHHE KOTOPOil UMeeT BU .
14. VpaBuenne n=C-R-T, xoTOpO€ BBIpaXacT 3aBUCUMOCTb MEXKIY OCMOTHYECKHUM
JaBJIeHUEM pa30aBICHHBIX PACTBOPOB HEAIEKTPOJIUTOB MpPH IOCTOSIHHOM TeMIeparype u
MOJIIPHOW KOHLIEHTpAaLMEN paCTBOPEHHOTO BEIIECTBA, HA3BIBAETCS 3aKOHOM

15. Haumenbias HeaenuMas YacTHIIA DJIEMEHTOB —

16. HanMeHnbIias yacTuiia BemecTna, 00yciaaBiInBaroIiasi €ro CBOMNCTBa —

17. OO6BeM 0JTHOTO MOJIb T'a3a - I

18. K peakuusiM, mpoTeKaronux 0e3 H3MEHEHHS DJIEMEHTHOTO COCTaBa MPOCTHIX BEIIECTB,
OTHOCHTCS, Hanpumep, npespaiienue rpadura B anmas: C(rpadut) 2 C(anmas) PeareHTsl u

MPOAYKTHI PEAKIINU HA3bIBAIOTCSA MOI[I/I(l)I/IKaHI/ISIMI/I.

19. Peakmun — pCaKlun, B pE3yJIbTATC KOTOPLIX U3 OAHOI'O CIIOKHOI'O
B€IICCTBA O6p213yeTC$I JBa UJIHN HECCKOJIbBKO HOBBIX BCUICCTB.

20.P CaKIIMH — pC€aKuun, B pC3yJIbTAaTC KOTOPLIX ATOMBI IIPOCTOI'0 BCUICCTBA

3aMeIaT aTOMBI APYTOro 3JIEMEHTa B CJI0’)KHOM BEIIIECTBE.

Kpamxkue memoouuecxue ykazanus

TecTupoBanre TPOBOAUTCS TPHU 3aBEPIICHUM H3YUYEHUS TPOUIEHHOTO MaTepHaia Io
OTJIeNbHBIM pazzaenam TeM. CyMMapHast OlleHKa M0 MPOMIEHHBIM TECTaM MEePEBOIUTCS B OAILIIBI C
COXpaHEHUEM IMPOTIOPITUI, COTIIACHO KPUTEPHUAM OIEHKH (MaKCUMaIbHBIN 0asll M0 CYMME TECTOB
—20). Bpems TectupoBanusi, 00b19HO He MeHee 40 MUHYT. Pe3ynbTaThl TECTUPOBAHUS IPOBEPSIET
MIPETo/1aBaTEeb.

Ixana oyenku



[0)iS 3¢ Basisl Onucanue

5 19-20 Brimonaeno 6ogee 90 % 3ananuii

4 14-18 Brmonneno ot 70 1o 89 % 3aganmnii
3 10-13 Brmonaeno ot 50 go 69 % 3aganuii
2 6-9 Beimoaeno ot 30 1o 49% 3anmanuii
1 0-5 Beimonaeno menee 30%

5.3 Ilpumep 3a1aHuii Ha J1aGOPaTOPHYIO PadoTy

[Tpumeps! 3aganuii A 1adbopaTopHbIX padoT (11t Bcex Gpopm oOydeHus):

3ananmue 1

[IpencraBbre paszBepHyThiii oTBeT. K 2 M pactBopa cynbdara meau (II) B mpobupke
no0aBbTe Takoii ke 00BEM pacTBopa enkoro Harpa. UYro Habmrogaere? CocTaBbTe MOJIEKYIISIPHOE
Y MOHHOE YpaBHEHMS peakuu. PaccmoTpute €€ ¢ mo3uLnii OKUCIEHUA-BOCCTAHOBIIEHUA. MOXHO
JIM OTHECTH peaKkIi 0OMEHAa U 3aMEICHHUS K OKUCIUTEbHO-BOCCTAHOBUTEIbHBIM?

3aganue 2

[IpencraBbre pa3BepHYTHII OTBET. B mpobupky Haneiite 4-5 M pacTBopa cyibdara Mmeau
(IT) m onyctute B He€ Kycouek xene3a. OcraBbTe MPOOUPKY B mTatuBe Ha 1-2 MuH. CocTaBbTe
YPaBHEHHUS PEaKLMU U PACCMOTPUTE €€ C MO3ULIUN OKUCIICHUS-BOCCTAHOBIICHUSI.

3aganue 3

[IpencraBbre pasBepHyThI OTBET. ONyCTUTE CTEKISHHYIO MaJlOYKy Ha 4YETBEPTh B
COJIIHYIO KUCIOTY. BTOpyro manouky omyctuTe B pacTBOop amMMuaka. IlogHecute cmoueHHbIE
KOHIIBI TajloueK OJm3Ko Apyr K npyry. Uto nHabmomaere? MOXKHO JIM TOBOPUTH 00 MOHHOM
B3aUMO/ICHCTBUU BELIECTB B JAHHOM 3KCIIEpUMEHTE?

3aganue 4

[IpencraBbTe pa3BepHYTHIM OTBET. B mpoOupky ¢ 2 mi pacTBopa THAPOKCHIA HATpUA
Hayelre 3-4 Karum CupTOBOTO pacTBopa (eHondrarenna. UYrto Habmomaere? 3areM H00aBbTe
HECKOJIBKO KarleJb COJISHON KUCIIOTHI 10 00eCIIBEUNBaHUS PAaCTBOPA.

3aganue 5

[IpencraBbTe pa3BepHyTHIN OTBET. B mpoOupky Haneiite 2-3 M1 pacTBOpa XJIOpHAa WIH
cynb(ara muHKa 1 106aBbTe 7-10 Karens pacTBopa meénodn. B3donraiTe coaepKkuMoe mpoOUPKH.
Yro nabmonaere? /loGaBbTe B MpoOMpPKY Takoi ke 00BEM pacTBOpa CepHOM KHUCIOTHL. YTO
Habmo1aeTe?

3amanmne 6

3aXMHUTE B METAJUTMYECKHE MIUIIIBI HeOobIoi kycouek mena (CaCOz3) u mpokainnBaiTe
€ro HeCKOJbKO MHUHYT HaJ IJIaMeHeM clupToBKM. Ha kakue BelecTBa pasnaraercs KapOOHAT
KaJIbLUs IIPU HarpeBaHuu? 3aluiInTe ypaBHEHUE PEaKIIUHU.

3amanme 7

B orpenpHBIX mpoOHMpKax uccienyite oTHoumeHue okcuaa kanbius (CaO) k constHOU
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercs? HanumuTte ypaBHEHHE peaKIUU.
AHanmornunbeie OombIThl mpoBenuTe ¢ okcugoM Menu (CuO). ChenaiiTe BBIBOJI O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3ananmne 8

[Tomecture B mpoOMpKYy HEOOJBIIOE KOJWYECTBO KPHUCTAJUIMYECKOTO aleTara HaTpus U
npuseite pactBop cuiibHOM comstHOM kucnotsl (HCL). Ilo xapakTtepHoMy 3amaxy onpenenure
oOpa3oBaHmne yKcycHO# kucnoTbl. CocTaBbTe ypaBHeHHE peakuuu. Kakum MeTonom moiyueHa
YKCYCHasl KHCIIOTA.

3ananue 9

[Tpurorossre 2M (nByMOuIsAHBIH) pacTBop NaCL.

3ananue 10

IIpurorosbte 15% Xnopuna HaTpusl.

Kpamkue memoouueckue ykasanus

Pe3ynbTarhbl, momydeHHblE B XOJA€ AIKCIEPUMEHTa JOJDKHBI OBbITh O(GOpMIIEHBI B BHJIE
otyeta. CTy/IEHTOM JOJKHBI OBITh TIOJITOTOBJIEHBI OTBETHI HA KOHTPOJIbHBIE BOMPOCHI 110 TEMaM



paboT TMpakTHKyMa, pEUIeHbl 3afaHus JAOOPaTOPHBIX TMPAKTUKYMOB U  METOIMYECKUX
pexomeHanuit. 6. Meronuyeckue yka3zaHus 10 OpraHU3ally U3y4yeHUs JUCHUILTUHBL (MOIYIIS).
ITpu nmoucke OTBETOB Ha BOIIPOCHI PEKOMEH/I0BaHA OCHOBHAS U JIONOJIHUTEIbHAS JINTEPATYpa.

LlIxana oyenku
OneHka Bammer* Onucanne
CTyIeHT IeMOHCTPUPYET CPOPMUPOBAHHOCTH KOMIIETCHIINH, OOHAPYKUBAET BCECTOPOHHEE, CU
CTEMaTHYeCKOe U ITy0OKOoe IIOHUMaHHEe Y4eOHOTr0 MaTepHuaia, MOJHOCThI0 COPMHUPOBAHBI YME
HYSL ¥ HAaBBIKU TIPY BBITOJTHEHHUH J1a00paTOpHOH paboThl, 0hOPMIIEHHH Pe3yIbTaToB U 3aIUTE O
TYeTa 110 JJabopaTopHoi paboTte. Bce 3amaHust ocBOSHEL.
CTyneHT IeMOHCTpUpPYET COPMUPOBAHHOCTH KOMITETEHIUH Ha CPEJHEM yPOBHE: OCHOBHBIE 3H
aHWs OCBOEHBI, yMEHHS M HaBBIKHU IIPY BBINOJIHEHHH J1a00PAaTOPHOI paboThI, 0OPMIICHUH pe3y
4 2 JIBTATOB U 3allUTe OTYeTa N0 JabopaTtopHOii pabore chopmupoBanbl. Bcee 3amaHus ocBoeHsl, H
0 JIOIYCKAIOTCS HE3HAUMTEIbHbIE OIIMOKN, HETOUHOCTH, 3aTPyAHEHHS IIPU aHATUTHYECKUX OIIe
paiusx.
CTyneHT IeMOHCTpUpPYET COPMHPOBAHHOCTH KOMITETEHIIUH Ha 0230BOM YpOBHE: B X0/1¢ KOHTD
OJIBHBIX MEPONPHATHH JIOIyCKAIOTCsl 3HAYNTEIbHbBIEe OIIUOKH, CTYCHT UCIIBITHIBACT 3HAUNTEIh
HBIE 3aTPYAHEHUSI IPH NIepeHOCce 3HAHUH Ha HOBBIE NIPAKTHYECKUE CHUTYalluH. ¥ MEHUS ¥ HaBBIK
Y TIpH BHITIOJTHEHUH 1a00paTOpHOil paboThl, 0OPMIICHHH PE3YJIFTATOB U 3AIIUTE OTYETA IO J1ad
opaTopHO paboTe chOPMHPOBAHBI HEMOJIHO, B OTYETE OTCYTCTBYET CTPYKTYpPa, HEKOPPEKTHO C
(opMyIHpOBaHBI BEIBOJBI.
CTyneHT IeMOHCTpUpPYET C(OPMHPOBAHHOCTH KOMITETEHIIUH Ha YPOBHE HIDKE 0a30BOTO, ITPOSIB
JsIeTCsl HeIOCTaTOYHOCTh 3HAHUH, YMEHHI U HaBBIKOB
1 0 [posiBisieTCs MOJTHOE MM NPAKTHIESCKH OJHOE OTCYTCTBHE 3HAHHH, YMEHHI M HABBIKOB

*OIIeHKa 10 OTICTILHOM JJabopaTopHOU padboTe
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5.4 Ilepeuenn TeM pedepaToB

Tewmsl pedpepatoB "Tunsl xumuueckoii csa3u" (1 cemectp), «OO0IIHE CBONCTBA METAILIIOB)
(2-i1 cemectp), «BBICOKOMOJICKYIISIPHBIC COSIMHECHHUsS. DKOJIOrHYecKas 0e30MacHOCTh Ipolecca
CO3aHMs TIOJMMEPOB U MoIUMEpHbIX MaTepuanoB (I[IM), ux skcmiayaTalluu U YHUYTOKEHUS
orxonoB [IM» (2-i1 cemectp).

Pedepar nomxen ObITH OhOpMIIEH B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBaHUSIMU
TpeboBanust Kk O(OPMICHHIO TEKCTOBOH YACTH BBIMYCKHBIX KBaTH(PUKAIMOHHBIX pPaboOT
(mpoekToB), pedepaToB, KOHTPOJIBHBIX PA0OOT, OTYETOB IO IIPAKTHUKAM, JJa0OpPaTOPHBIM paboTaM.
Crpyxrypa n npasuia opopmienus. CK-CTO-TP-04-1.005-2015

Kpamkue memoouuecxue ykazanus

[TuceMenHsIit pedepar sBisieTcs 00s3aTenbHON paboTONW U HEOOXOAUMBIM YCIOBUEM IS
CHauyu AUCUIUTLIHHBL.

O6bem pedepara — 15-20 crpanun. Pedepar sBrnsercs ydeOHO-MCCIEAOBATEIBCKOM
paboroii. 50 % Tekcra pedepaTta JOHKEH COCTABIIATh OPUTHHAIIBLHBIN aBTOPCKUIM TEKCT.

Crpykrypa pedepara. Pedepar qomkeH cocTosATh U3: TUTYIIA, COJIEPKAHUS C YKa3aHUEM
CTpaHMIl pPa3leNoB pedepaTa, BBEACHUS (OTPa3UTh AKTYyaJIbHOCTb TEMbI, €€ BaXXHOCTb [UIf
NOHMMAaHHUS XUMHUYECKUX MPOIECCOB, TNPUHAICKHOCTh K (YHIAMEHTAIBHBIM TOHITHSIM
XUMHHU, O003HAYUTh L€TM W 33/Ja4d NUCbMEHHOW paboThl), OCHOBHOM 4YacTH, COjAeprKallen
HECKOJIBKO pa3/ieioB/TiaB (B KOHIIE KaXKJ10M IiaBbl/pa3ziena — KpaTKHUe BBIBOJbI), 3aKJIIOUEHUS
(0603HAaUYNTH BBIBOJBI, KOTOpBIE JOJKHBI COOTBETCTBOBATh 3a/auaM palOThI; IOCI]IE BHIBOJIOB
0000IIMTh U3YyYEHHBIN MaTepual, MOJBECTH UTOTH padOThl, OCHOBAHHBIC HA aHAJIM3€ 3aKOHOB
XUMHH, PACCMOTPEHHBIX, CHUCTEMATU3MPOBAHHBIX M TIHIATEIbHO H3YYEHHBIX MpHU paboTe C
JTUTEPATYPO ), CIIUCKA IUTEpaTyphl (HE MEHEE S-TH UCTOYHUKOB). Pedeparsl CTyIEHTOB JOIKHBI
OTJIMYATHCA.

LIxana oyenku
Orenka Bamner* Omnucanne
CTyIeHT 1eMOHCTPHPYET CHOPMHUPOBAHHOCTH KOMIIETEHI[MH HA HTOIOBOM YpOBHE, 0OHapYKHBAaeT
BCECTOPOHHEE, CHCTEMaTHIeCKOe U TITy0OKOoe 3HaHKe y4eOHOro MaTepHalla, yCBOMI OCHOBHYIO JIUT
epaTypy M 3HaKOM C JOTOJIHUTENBHO JTUTepaTypoi, peKOMEHIOBaHHOM MPOrpaMMoii, ymeeT cBoO
OJTHO BBIMIOJIHATD NPAKTHYECKUE 3aJaHUsI, TIPEYCMOTPEHHBIE IPOrPaMMOii, CBOOOIHO ONIepHpyeT
nproOpeTeHHbIME 3HaHUSIMU. Odopmienue pedepaTa 1 ero OpUrHHaILHOCTh COOTBETCTBYIOT yCTa
HOBJICHHBIM TPEOOBAHHUSIM.




CTyIeHT 1eMOHCTPUPYET CHOPMUPOBAHHOCTH KOMIIETEHIIMU HAa CPEAHEM yPOBHE: OCHOBHBIC 3HAH
1Sl OCBOCHBI, HO IOIYCKAIOTCS HE3HAUUTENbHbIC OLIMOKH, HETOYHOCTH, 3aTPYAHEHHUS PH BBINOJIHE
4 10 HHUU aHAJIM3a JIMTEPATypsl, IEpeHOCe 3HAHUI U Ha HOBBIC, HECTaHIapTHbIE cutyanuu. Pedepar odo
PMJICH C HE3HAUUTEIbHBIMU 3aMedaHusaMU. OpUTHHAIBHOCTB pedepaTa COOTBETCTBYET YCTAaHOBIIE
HHBIM TPeOOBaHHSIM.

CTyzneHT 1eMOHCTpHPYET c(hOPMUPOBAHHOCTH KOMIIETEHIINN Ha 6a30BOM YPOBHE: B XOZ1€ KOHTPOI
BHBIX MEPOIPUATHI JOITYCKAIOTCS 3HAYUTEIIBHBIC OIIHOKH, IPOSIBISIETCS OTCYTCTBHE OTIEIBHBIX 3
3 7 HaHWH, CTY/ICHT UCIBITHIBACT 3HAUUTEIbHbIC 3aTPYAHEHUS [IPH ONIEPUPOBAHUHI 3HAHUAMU IIPH UX I
epeHoce Ha HOBbIe cuTyanuu. Pedepar opopmieH co 3HaUNTENbHBIMY 3aMeyaHuAMH. OpUrHHAIBH
OCTb pedepaTa COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAHUSM.

CTyzneHT 1eMOHCTPHPYET c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha YPOBHE HIDKE 0a30BOTO, IPOSIBIISIE
2 3 TCsI HEIOCTaTOYHOCTH 3HaHMi. OdopmieHne pedepara 1 ero OpUTHHATLHOCTh HE COOTBETCTBYIOT
YCTaHOBJIEHHBIM TPEOOBAHHSM.

ITposiBAsieTCs NOIHOE WIIH IIPAKTUYECKH MOJTHOE OTCYTCTBHE 3HaHUH. Odopmienue pedepara u er
0 OpPUTHHAIBHOCTh HECOOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBAHMUSIM.

*Bbamnel 3a oquH pedepat (1-m cemectp - 1 pedepar, 2 cemectp - 2 pedeparta)
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5.5 Ilpumep pa3zHOYPOBHEBBIX 32124 U 3aJaHM

IIpumepsl 3a1a4:

3anaua 1.

CocTaBbTe CXeMy ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEILHON peaKInu, UAYIIeH 1o
cxXeme

KMnO4 + H3PO3 + H2SO4 — MnSO4 + H3PO4 + K2SO4 + H20

3anaua 2.

CocTaBbTe CXE€My YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAaKIMH METOJ0M
AJIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAOIIETO B MISIIOYHOM cpejie:

KMnO4 + KNO2 + KOH — K2MnO4 + KNO3 + H.O

3anaua 3.

CocTaBbTe CXE€My YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIMH METOJ0M
AJIEKTPOHHO-MOHHOTO OajlaHca, MPOTEKAOIIErO B KHCIIONH cpejie:

KMnO4 + HoS + H2SO4 = MnSO4 + S + KoSO4 + H20

3anaua 4.

CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIMH METOJ0M
AJIIEKTPOHHO-MOHHOTO OajiaHca, MPOTEKAIOIIEro B HEUTPaIbHOM cpere:

KMnOs+ KNO2 + H20 — KNO3 + MnO2 + KOH

3anaua S.

CocTaBbTe CXeMy TallbBAHUYECKOTO JJIEMEHTa, B KOTOPOM OJJIEKTPOJAMHU SIBISIFOTCS
MarHueBass W IIMHKOBAs IUIACTHHKH, OIYIIEHHBIE B pACTBOPbl WX HWOHOB C aKTHBHOH
KoHIeHTpanuel 1monb/n. Kakoil metamn sBisercs aHoaoM, Kakod katomom? Hamummre
YpaBHEHUE OKHCIUTEIIBHO-BOCCTAHOBUTEIILHOW PEAKITH, TPOTEKAIOIIEH B ’TOM raJlbBAHUICCKOM
aneMeHTe, B Berauciaute ero DJ1C.

3anaua 6.

Kakas Macca Mequ BBIIETTUTCS Ha KaToJIe TIPH AiiekTpoinse pactBopa CuSO4 B TeueHuu 14
npu cuse Toka 4 A?

3agaua 7.

B 600 cm® Bozsl pactBopeHo 30 T BelecTa. BrraucimuTe MaccoByio 0O BEMECTBa B %
(TPOLIEHTHYIO KOHIICHTPAIIHIO)

3anaua 8.

MnotHocts  40% pactBopa HNOs pasea 1,25 r/cm®. PaccuuTaTh MOJSAPHYIO
KOHIICHTPAIIHIO 3TOTO PacTBOpa.

3amaua 9.

VYpaBHSHTE CICAYIOIMYI0 CXEMy PpEaKIMH, WCIONb3ys METOJ] HOHHO-3JICKTPOHHOTO
Oamanca. YKaKHTe OKMCIHTENL U BocctanoBuTeab KoCr0O7 + HC1 — CrCls + Cly + KCI + H20.

3agaua 10.



VYpaBHSTEe CIEOYOIIYI0 CXEMy pEaKIHWH, WCIONb3ys METOJ] HOHHO-3JIEKTPOHHOTO
Oananca. YKaXuTe OKHCIUTEIb U BoccTanoBUTEIb. KBrOs + FeSO4 + H2SOs — Fez(SO4)3 + KBr
+H20.

3anaua 11.

Cxonbko rpammoB NaOH Hazo B3sth s npurotosnenns 0,5 am® 0,02m pactBopa?

3amauya 12.

K 11m3 20% pacTBopa ruapoKcua HaTpus, IIOTHOCTh Kotoporo 1,22 r/cm®, npubasunu
10 xv° Bozbl. BBIUMCINTE MPOLEHTHYIO KOHIIEHTPAIHIO TIONY4EHHOTO PacTBOPA.

3amaua 13.

N3 400 r 20% pactBOpa Impu OXJaXXIAECHUH BBLIEAWIOCHh 50 I paCTBOPEHHOI'O BEILECTBA.
KakoBa maccoBas 7105151 OCTaBIIETOCs pacTBopa’?

3anaua 14.

3anuuuTe MeKTPOHHBIE KOHGUrypanuu cieayomux nonos: Cl7; Ca?*; APRY; 07,

3agaua 15.

3anumuTe TpUBEAEHHBIE HIDKE CXEMBl, 3aMCHHMB BOMPOCHTENBHBIM 3HAK HA
COOTBETCTBYIOIIMI CUMBOJ: TUGPY, OYKBY, 3HakH "+" wmm "-"":

1.Ba’ - 76 — Ba®"

2.Br’... 7% — Br

3.7-28 — Sr**

4,.8%+28 — S?

5.Fe?-& — Fe**

Kpamxue memoouueckue ykazanus

KaxxnoMy CTyIeHTBI BBIJAIOTCS HHIUBUIyalTbHBIC 3a/JIaHUS. 3aJadd BBITIONHSIOTCS BIB
NUCHbMEHHOM BHJIE M JIOJDKHBI ObITh OQOpMIICHBI B BHIC OTYeTa. [Ipu BBIMOJHEHHH 3a1ad
PEKOMEH/IOBaHA OCHOBHAs M JONOJNHUTENbHAas JnuTeparypa. OTAenbHbIE BapuUaHTHl 3a7ad
pazOuparoTCs B AyAUTOPUH U HA KOHCYJIBTAIIUU.

Llkana oyenxu

OrneHka Bamner* Bammer** Omnucanne

5 1 2 Bce pacueTs! BBIIOTHEHBI PABUIBHO, CTYACHT MOXKET OOBSICHUTH (DU3MIECKHIA CMBI
CJI TIOJTY9EHHBIX PE3yJIbTaTOB, CAENATh BHIBOJ

4 0,75 15 Bce pacueThl BBITOTHEHBI PABHIBHO, CTYACHT MOXKET OOBSICHUTD (H3HMUCCKUANA CMBI
CJ1 IOJIYYCHHBIX Pe3yIbTATOB, HE MOXKET CAENATh BBIBO

3 05 1 Bce pacueTrs! BBIMOIHEHBI PABHIBHO, CTYICHT HE MOXKET OOBSICHUTD (DH3UIECKUH C

! MBICJT ITOJTYYCHHBIX PE3YIIbTATOB, HE MOXKET CIEIATh BBIBOJI

2 0 0 PacueTsl BBIMOIHEHBI HEMPABHILHO B OTAEIBHOM YaCTH 33/1a4H, B CBSI3U C YeM IOy
YEeH HEBEPHBIN PE3yabTaT

1 0 0 PacueTsl BBITIONIHEHBI HEMPABHIHHO

*Bbarbl 3a oTAeNbHYIO 33124y B 1 cemectpe - 10 3amau
**baiel 32 OTACNBbHYIO 337a4y BO 2 ceMecTpe - S 3a1a4

5.6 UtoroBasi KOHTpoOJbHasA padoTa

KonTponbHast paboTta mpeaycmapuBaeT pelleHHe 3ajJad 1Mo BapuaHTtaM. KoHTpoisbHas
paboTa npeaHa3HaYeHa CTYACHTaM 3a049HOM (popMbl 00yueHus

BapuaHTel KOHTPOJIBHBIX 3aJaHuil mpeacTaBieHbl B ydyeOHoM mocobun T.K.
Muxansuenko, JI.B. benoyc Xumus: IIpaktukym o oouieit 1 HeopraHuyeckoi XUMHUH. (CM. CTp.
35).

Kpamkue memoouueckue yxazanus

Kaxaplif cTy/IeHT BBINOJHSET BapuUaHT KOHTPOJIBHOIO 3a/aHus, 0003HAYEHHBIN JABYMs
nociaeqHUMHM 1UpaMu  HOMepa cTyaeHueckoro Ownera (mmdpa). Hampumep, Homep
crynendeckoro omrera CT-03-235, nBe mociieqaue mudpsl 35, UM COOTBETCTBYET BapHaHT 35.

Illxana oyenku
OrieHka bayier* Onucanue
5 12/24 Bce PacUCThI BbIIIOJIHEHBI IPABUJIBHO, CTy}leHT MOXET 06'bﬂCHI/ITl) d)MSI/I‘leCKI/Iﬁ CMBICJI nony'-[eH
HBIX PE3YJIbTATOB, CACJIATH BLIBO




10/12 Bce pacueTs! BBINOIHEHBI IPABUIBHO, CTYJIEHT MOXKET 00BACHUTD GU3MIECKUI CMBICT MOTy4YeH
HBIX PE3YNIbTaTOB, HE MOKET CIIETaTh BBIBO,

8/4 Bce pacueTs! BBINOIHEHBI IPABUIBHO, CTYIEHT HE MOXKET O0BACHUTD (GU3MUECKUI CMBICT MOy
UYCHHBIX PE3YJIbTaTOB, HE MOXKET C/ENATh BBIBOJ

0 PacueTs! BBINOJIHEHB] HENIPABUIBHO B OTACIBHON 4acTH 3a7a4H, B CBA3U C YEM IIOJIyYCH HEBEPH
bl pe3ynbTat. [IpaBuiibHO pemeHo 10 IpoleHTOB 3a1a4

0 PacueTs! BBINOJTHEHbI HENPaBUIBHO

*Bbasel 3a KOHTPObHYIO padoty (1 cemectp/2 cemecTp)
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