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1. Ileau ocBOeHHS JUCHUILITHHBI

K 0CHOBHBIM 1eJISIM OCBOCHUS JTUCIUILTUHBI « XUMHUSD CIICAYET OTHECTH:

- TCOPCTUUCCKOC OCBOCHUC OGy‘IaIOH_[I/IMI/ICH OCHOBHBIX pa3aciioB XWUMHHU, HCOGXOZ[I/IMBIX JJIA
poecCHOHATBEHON I TEIBHOCTH

- OCBOEHHE METO/IOB XMMHUYECKOTO IKCIIEPHUMEHTa JJsi MPUMEHEHHUsI B MPO(EeCCHOHATBHOU U
HaquO-HCCHeHOBaTCHBCKOﬁ ACATCIBbHOCTHU

K ocHOBHBIM 3alavaM OCBOCHMUSA OUCILIUITIINHBI «XuMuUs» CJICOYCT OTHCCTH!

- Pa3BUTUC MPAKTHYCCKUX HABBIKOB II0 BOIIPpOCaM, CBA3aHHBIM C HNPHUMCHCHUCM OCHOBHBIX
XMUMHUYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTCKAHUS XUMUYCCKUX PEaKITHIA;

- (bOpMI/IpOBaHI/Ie HAaBBIKOB HCCJICJOBAHUA XHUMHUUYCCKOI'O BOSHCﬁCTBHH Ha MTPOMBIIIJICHHBIC
OOBEKTHI.

2. Mecro gucuumiauHbl B crpykrype OOII
JucuumuinHa «XUMUsD OTHOCUTCS K YMCITy 0a30BbIX YUEOHBIX AUCHUIUIMH YacTH aucturiud OOI1

OakanaBpuata mo HampanieHuio ToAroToBkU 08.05.01 «CTpouTenbCTBO YHHKAJIBHBIX 3JaHUM U
COOPYKEHHIN»

JucuumnnHa «XUMHS» B3aUMOCBSI3aHA JIOTMUECKH M COAEPKATEIBbHO-METOAUYECKH CO
CJIeIyIOUMMHU TUCUUIUIMHAMHU U TipakTukamu OOIL:

B obazamenvuoii yacmu broka 1 «/Jucyuniunvt (Mooyau)y:

- ®u3uKa;

- Maremaruka,;

- ConpoTuBIIEHUE MATEPUAJIOB;

- mxenepHas reosnorus;

- bezonacHOCTh )KU3HENEATENBHOCTH;

- HanoTexHo0rnu B Mpou3BOJICTBE CTPOUTEIBHBIX MaTEPUAIOB.

3. IlepeyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI 10 AMCHHUILJIMHE, COOTHECEHHbIE C
IUIAHMPYEeMbIMH Pe3yJIbTATAMHM 0CBOCHHUSI 00pa30BaTeIbHON MPOIrpaMMbl
B pesynbrate OCBOGHHMS IUCHMIUIMHBI Yy oOydarommxcsi (HOPMUPYIOTCS —CIIEAyIOIINe
KOMIIETEHIIMM M JIOJUKHBI OBITh JIOCTUTHYTHI CJEIYIOLIUE pe3ysbTaThl OOy4YeHHMs Kak JTall
(bopMHpPOBaHUS COOTBETCTBYIOIIUX KOMIIETEHIIHIA:

B pe3yabTarte ocBoOeHust

Kon . IlepedyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH S
o0pa3oBaTeJbHOH MPOTrPaMMBbI
KOMIIETeHIHMH . 10 U CUUIIHHE
o0y4Jaromuiicst J0JZKeH 00J1a1aTh
OIIK-1 CrnocobeH pemiath NMPHUKIATHBIE 3HATh:

3alayd CTPOUTEIILHOM OTpaciu,
UCIIONB3Ysl TEOPUIO U METOMbI
(byHIaMEHTAIbHBIX HAYK

OCHOBHBIC 3aKOHbBI XUMUH,;

KJIACChl HEOPIraHUYECKUX COEAUHEHUI;

OCHOBBI CTPOCHHA aTOMOB U MOJICKYIJI;

BHJIbI u MCXaHHU3MBbI 06pa3013aH1/1;1

XUMHUYECKOU CBA3U B COCANHCHHUAX

Pa3JINIHBIX TUITIOB;

® OCHOBBI XMMHUYECKOM TCPMOJUHAMHUKU U
KUHETHKMU,

L4 MECTObI OIIMCaHUusA XUMHNYCCKOT'O
pPaBHOBECHS B PacTBOpax 3JIEKTPOJIUTOB,
TUAPOIIN3a COJIEH;

® OKHUCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIC
peaxkuuu;

® MCTOABI Ka4€CTBCHHOI'O n




KOJIMYECTBEHHOI'O0  aHAJIM3a, BKIIIOYasd
METO/bI OYUCTKU U Pa3JECIICHUS BELIECTB.
YMeTh:

® OIpENeATh IPUHAIICKHOCTD BELIECTB K
OCHOBHBIM  KJIaCCaM  HEOPraHUYECKHUX
COCIMHEHUH, JHEpPreTUYECKue
XapaKTEPUCTUKU U T€OMETPUIO MOJIEKYII,
TEPMOAVHAMUYECKAE  XapPaKTEPUCTUKU
XUMUYECKUX peakuui, BenuduHbl pH u

XapaKkTepPUCTUKHU JIMCCOITMAIINHT
3IEKTPOJIUTOB;

® TI0JIb30BAThCS MEPUOANYESCKON TaOIHIIeH
XUMHUYECKHUX DJIEMEHTOB,

MaTeMaTU4YEeCKUM BBIPAKCHHEM 3aKOHA
JEMCTBYIOIUX Macc

®  pPAcCTaBIATh K03 pumeHTH B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusax  METOAaMHU  DIEKTPOHHOTO
OanaHca W TOJNypeakiuil, MPOBOJUTH
pacueTbl  KOHIIGHTpallMd  pacTBOPOB
Pa3JIMYHBIX COCAVUHECHUM.
BJIa/IeTh:

® TEOPETHYECKUMH OCHOBAMHU XHMHUYECKOMH
HaYKH;

® HaBBHIKAMU  BBINIOJHEHUS  OCHOBHBIX
XMUMHUYECKHX JIaDOPaTOPHBIX OIeEpallHii;

e mpaBwiIaMu 0e30MacHON paboTHI B
XUMHUYECKOH J1abopaTopuu.

4. CTpykKTypa u coepKaHHue IUCHUUILTHHBI

OO0miast TpyA0EMKOCTh TUCITUILTAHBI COCTaBIsAeT 3 3adeTHhIX enuHUIlbl (108 akageMuveckux
yaca, U3 HUX 54 yaca — caMOCTOsITeNIbHast paboTa CTyAEHTOB) Bce BIepBoM cemecTpe. CTpykrypa u
coZiep>KaHue TUCIUILTUHBI « XUMHsD) TI0 CPOKaM U BUAaM paboThl oTpaxkeHsl B [Ipmioskenun 1.

Jlexuuu — 1 yac B Hepento. Beero 18 vacos.

JlaGoparopusbie pabotel — 1 yac B Henento. Beero 18 vacos.

CemuHapsl — 1 yac B Heaemto. Beero 18 wacos.

dopMa KOHTPOJIS — HK3aMEH.

Conep:xanue pa3/iei0B M CUUILTHHBI
OBLIAA XUMUA
Tema 1. OcHOBHBbIE XUMHYECKHE MIOHATHS U 3AKOHbI
3aKOH COXpaHEHUsI MaTEPHUH, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH SKBUBAJIEHTOB, 3aKOH MPOCTHIX
KpPaTHBIX OTHOILIEHHH, 3aKOH MPOCTHIX 00BEMHBIX OTHOIIeHUH Ieii-JItoccaka, ra3oBble 3aKOHBI, 3aKOH
ABoraapo. ATOMHBIE M MOJEKYJSIPHBIE MAaCChl, KOJIMYECTBO BemlecTBa. lIprMeHeHue OCHOBHBIX
3aKOHOB XMMHH K KOJMYECTBEHHBIM pacueTaM M0 YPaBHEHUSIM PEaAKIUU.
Tema 2. OcHOBHbBIE KJIACCHl HEOPTAHNYECKUX COeTMHEHUI
OcCHOBHBIE KJIACCHI HEOPTraHUYECKUX COCIUHEHUMN: OKCHJbI, OCHOBAHMS, KHCIIOTBI M COJIU.
OCHOBBI HOMEHKJIATYPBl XUMHUYECKUX COSAMHEHUNA. HekoTophie METO/IbI MX MOMyYeHHUs, 0COOCHHOCTH
XAMHUYECKUX CBOUCTB.
Tema 3. CTpoenune 31eKTpOHHOM 000109KkH aToMa. Ilepnoanyeckuii 3aKoH
JI.A. MenneseeBa



Crpoenue aroma no bopy. KopnyckynsipHo-BOJIHOBBIE CBOMCTBA MaTepun. Y paBHeHue [lnanka.
[Tpunnun HeonpenenenHoctu. Ypasuenue lllpeaunrepa u BorHOBbIE (PYHKIMH 3JIEKTPOHOB.

KBantoBble uncna. I'nmaBHOE KBAaHTOBOE YHUCIIO. OHEpreTHYeckue ypoBHU. (OCHOBHOE U
BO30YX/IeHHOE cocTostHHe aToMa. OpOuTanbHOE KBAaHTOBOE YHCIO. DHEPreTHMUYECKHE IOAYPOBHH.
®opma aTOMHBIX opOuTasieli. MarHuTHOE KBAaHTOBOE YHUCIO. ATOMHBIE opOuTamu. OpueHTarus
aTOMHBIX opOuTaiel B mpocTpancTBe. CruH 3iekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

IIpaBuimo Ilaynmu. MakcuManbHOE KOJIMYECTBO HJIEKTPOHOB HA JHEPreTUYECKOM YpPOBHE,
MOJlypOBHE M aTOMHOM opOuTanmu. IIopsiok 3amoiHeHUs] SHEPreTUYECKUX YPOBHEH M MOJYpOBHEH B
MHOTO3JIEKTpOHHBIX aTomax. IlpaBuno I'yHpma. s-, p-, d- u f- onementsl. Ux pacnosnoxenue B
nepuoanueckon cucreMe [[.M. Menneneesa.

[Tepuoanueckuit 3akoH U nepuoaudeckas cucrema iemeHToB . M. Menneneesa. Ilepuonast u
rpynnbsl.  CTpoeHHE TEepUOJUYECKOM CHCTEMBl M CTPOCHHE DJICKTPOHHOH 000JIOUKH —aToMma.
DJNeKTpOHHBIE aHANOTH. BaneHTHbIe ANIEKTPOHBI Yy S-, p-,d- U f- 37eMeHTOB. ATOMHBIE MapaMeTphl.
ATOMHBIE M HMOHHBIE paJAWyChl. DHEPrus HOHM3ALMM (MOHM3ALMOHHBIM mnoreHuuan). CpoacTtBo kK
IEKTPOHY.  DJIEKTPOOTPULIATEIBHOCTh. [lepMOAMYHOCT, B HM3MEHEHMHM AaTOMHBIX IIapaMeTpPOB U
XUMUYECKUX CBOMCTB DJIEMEHTOB.

Tema 4. XuMnueckas cBsi3b M CTPOECHHUE BelIeCTBA

Tuner xumudeckoii cBsi3u. KoBaneHTHas xumuueckas cBsi3b. OOmias nekTpoHHas mapa. MeTton
BaneHTHBIX cxeM (BC). Dueprernueckas nmuarpamMma oOpa3oBaHHS MOJEKYJbl  BOJOPOJA.
[TepekpbiBaHue AIIEKTPOHHBIX 007akoB. J{muHa cBsi3u. CBOHCTBA KOBAJICHTHOU CBSI3U: HACBIIIAEMOCTH,
HAIIPaBJICHHOCTD U MOJSPHOCT. [IUIOJBHBI MOMEHT CBS3U. JIMIIOJIBHBI MOMEHT MOJIEKYJIbl. FIOHHas
CBSI3b, KaK IpENEIbHBIA CIydyall MOJSPHONM KOBAJIEHTHOM CBSI3U. ATOMHBIE M HOHHBIE PAIUYCHI.
CrpyKTypa MOJEKYJIbI U €€ 3aBUCHUMOCTb OT CTPOEHHUS BHEIIHEr0 IEKTPOHHOI'O YPOBHS aTOMOB.
HampaBiieHHOCTh KOBalNeHTHOW CBsi3U. BaneHTHbie yrael. ['mOpummzamus ceszeid. [uOpuamsarus
aTOMHBIX OpOUTaJIell IEHTPAJILHOTO aToMa TUMa Sp, Sp?, sp>. KpaTHble cBA3M; G- U T- CBA3HU. JIOHOPHO-
aKIenTopHas cBsi3b. BomopoaHas cBs3b. OCOOCHHOCTH METAUINYECKOM CBSI3H.

Tema 5. Tepmoxumusi. OCHOBbI XUMHYECKOI TEPMOANHAMHKH.

Oueprerudeckue 3PQexTsl mporieccoB. CHUCTEMBI, COCTOSHUS U (QYHKIUH COCTOSHUSL.
TepmoaunaMuyeckue mnapameTpsl. BHyTpeHHAs sHeprus, pabora, TEroBod 3(PQeKT XuMHuecKon
peaknuu. 3aKOHbI TEPMOJMHAMUKU. DHTAJIBIN, SHeprus ' nooca.

3akoH I'ecca u cinencrBus u3 Hero. IlpuMmeHeHne ux Uid pacueTa SHTANBIMA XUMHUYECKHUX
peakuuii U $pa3z0BbIX IPEBPALICHHUH.

Tema 6. Xumnueckass KHHeTHKA U paBHoBecHe. Katanus.

Ckopocts xumuueckod peakmuu. Cucrema, ¢daza, KoMmoHeHT. CHCTEMbI TOMOTCHHBIE U
reTeporeHHble. [OMOreHHble peakiuu. 3aBUCHUMOCTb CKOPOCTHM pE€akUuu OT KOHLEHTpaLUu
pearupymomux BEIIEeCTB. BiusHue TaBieHHs Ha CKOPOCTb ra30BBIX peaklUMi. 3aKOH AEWCTBHS Macc.
Craguu, onpenensonue CKOpocTh Ipolecca. BimsHue TemnepaTypsl Ha CKOPOCTb PEAKIIMHU. DHEPrUs
aKTHBalIMU. YpaBHeHHE Appennyca. TemmnepaTypHblil ko3 GuIreHT ckopoct peakinu Bant-I'odda.

I'ereporennsle peakuuu. 3aBUCUMOCTb CKOPOCTH TIE€TEPOr€HHBIE PEAKIUHU. 3aBHCHUMOCTh
CKOPOCTH T€TEPOr€HHOM PEAKLUU OT KOHLEHTpALUU PEarupyrollux BEIIeCTB. BiMsHUE MOBEPXHOCTH
paznena a3 u quddy3us.

Karanu3 romMoreHHBI M TeTepOreHHBIA. MexaHu3M NEHCTBUS KaTalu3aTopoB. VHTHOUTOPEL.
Lennble u poToxuMuueckue peakiuu. Peakiuu odpatumMelie 1 HEOOpaTUMBIE.

XHWMHUYECKOE PABHOBECHE B F'OMOI€HHBIX U IE€TEPOreHHBIX peakuusax. KoHcTaHTa paBHOBeCHS.
Ycnosus cMenenus pasHosecus. [Ipunnun Jle- Illarense.

Tema 7. PacTBOpBI. DJ1eKTPOJIMTHYECKAS TUCCONUALNS

CocraB pactBopoB. CrocoObl BBIpaXKEHHS COCTaBa pacTBOpPoOB. PactBopumocTb. PacTBOpbI
HEHACBIIICHHBIC, HACBIIICHHBIE M IIEPEHACHINICHHBIC. BiMsgHMe Temneparypel Ha pacTBOPUMOCTb
TBEpAOIo BeulecTBa U xkuaxkoctu. ConpBaranus ¥ rufjpaTanus. JHTAJIbINS PACTBOPEHHUS.

DNeKTpoNuTHYECKas Tuccounanus. PacTBopsl 31neKkTponuToB. Teopus rugparaiuu B Mporeccax
IEKTPOIUTHYECKON quccoruanuu. CTeneHpb AIEKTPOJUTHUYECKON AUCCOLUAIMN U €€ 3aBUCUMOCTD OT
paznuuHbIX  ¢pakTopoB. CuipHBIE U cialOble  SIEKTPONUTHL. KOHCTaHTa  AIEKTPOJIMTHYECKOM
JVICCOITMAIIMN  CJIA0BIX DIIEKTPOJIUTOB. 3aKkoH pasBeneHus (pasodasnenusi) OctBanbna. CuibHBIE
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anekTponutTel. Kaxymasics crenenp auccouuanuu. IloHstne 00 axkTHUBHOCTH; KO3()(UIIMEHT
aKTUBHOCTH. KHMCIIOTBI, OCHOBaHMSI M COJIM C TOYKH 3PEHMS DJIEKTPOIMTHUECKON TEOPUHM PacTBOPOB.
AM(DOTEPHOCTD.

DnexTponuTHUecKas auccouuanus Boabl. MoHHoe mnpousBeaeHue BoJbl. KoHueHTpanus
IIPOTOHOB M HOHOB THAPOKCHIIA B HEWUTpaAIbHBIX, KUCJIBIX U IIEIOYHBIX pacTBOpax. Bomopoansii
nokasarenb pH. KuciaotHo-ocHOBHBIE MHIMKATOPBI, pH-METpBI.

I'mpponus coseii. CreneHp M KOHCTaHTa Tuzaponusza. CryneHuaTelil Trwaponu3. BuusHue
TEMIIEPATypbl U KOHLIEHTPALlMU Ha CTeneHb ruaposnsa. Msmenenue pH pacteopa npu ruaposuse.

Tema 8. OkHCIANTENbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

IlonsTe o peakuusx OKUCIEHUs-BOCCTaHOBIEHUS. CreneHb OKucIeHUs. OKHUCINUTENbHO-
BOCCTAaHOBUTEIIBHBIE CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB.  BaXHEHIIWE OKHUCIHUTEIN U
BoccTaHOBUTENU. COCTaBICHUE YPABHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

Tunel  OKUCINTENBHO-BOCCTAHOBUTENIBHBIX pPEAaKUMH. 3aBUCHUMOCTh COCTaBa IMPOAYKTOB
OKHCJICHUS U BOCCTAHOBJICHUS OT YCJIOBUH IIPOBEICHUS PEAKIIUH.

Tema 9. DjreKTpOXHMHYECKHE MPOLECCHI

B3auMocBs3b  MeXAy — JJEKTPOXMMHUYECKMMM M OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIMU
npoueccamMu. ['albBaHWYECKHUI JJIEMEHT, TajbBaHHUYeCKas Iapa. XUMUYECKHE HCTOYHHMKU TOKA.
["anpBaHMYECKUE BIIEMEHTBI U AKKYMYJIATOPBI. TOIIIMBHBIE 311eMeHTHl. Koppo3us MeTamios.

Onexrponus. 3akoHsl Papanes. [locnenoBaTenbHOCTh BOCCTAHOBIIEHUSI KATUOHOB M OKHCIIEHUE
AQHUOHOB IIPU CJIO)KHOM COCTaBE IEKTPOJIUTA. DJEKTPOJIM3 C PACTBOPUMBIM aHOAOM. [IpumeHeHue
annektponn3a. CTaHAApTHBIA 3IEKTPOAHBIN MOTeHUMan. Bomopoauslil snexTpon. Psan HanpspkeHuit.
3. .C. ranpBaHn4eckoro aneMeHnTa. CTaHAapTHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE TOTEHIUANIBI U
IIPUMEHEHUE HX JUIS OINPEIECICHUS BO3MOXKHOCTH IIPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuuu.

Tema 10. O0mme cBoiicTBa MeTa1J10B. CIIaBBI

OTtHocuTeNnbHAsE PaCHpPOCTPAHEHHOCTh METAJUIOB B MPUPOJAE M BaKHEWIIME BUABI PYI.
OcCHOBHBIE METO/IbI ITOJIyYEHUSI METAIUIOB U3 PYA: THAPOMETAIITYPrUUECKUe, TNPOMETAITypPruuecKue 1
aneKkTpoMeTaurypruueckiue. OCOOCHHOCTH CTpOEHUS M (U3UYECKUX CBOMCTB METaNTHYECKUX
MarepuanoB. XUMHUYECKHE CBOMCTBA METAJUIOB. B3aMMOAENCTBME METAUIOB C HEMETAJUIAMH, BOIOW,
pacTBOpamMu KHUCJIOT U LeJI04ei. XMMHUECKHE CBOMCTBA OKCUIOB U FMAPOKCHUIOB METAIIIIOB

5. OOpa3oBaTesibHbIE TEXHOJIOTUH

Meroauka npenogaBaHus AUCUUIUIMHBL « XUMUS» U pealin3alusi KOMIETEHTHOCTHOTO MOIX0/1a
B M3JIO)KCHUH U BOCHPUSATHH MaTepualia MpeayCMaTpUBAET MCIOJIb30BAHUE CIEIYIOIIUX aKTHBHBIX H
MHTEPAKTUBHBIX (POPM MPOBEACHUS TPYIIOBBIX, MHANBUIYAIbHBIX, Ay AUTOPHBIX 3aHATUH B COYETAaHHH
C BHEAYJUTOPHOM paboTol ¢ menbio (HOPMUPOBAHHS U PA3BUTHUSA NPO(ECCHOHAIBHBIX HABBIKOB
00yJaromxcs:

— MOATOTOBKA K MPAKTHUECKUM 3aHITUSM;

— MOATOTOBKA K BHIIOJHEHUIO J1a00OpaTOpHBIX paboT B 1a00paTopusix By3a;

— MPOBEJICHHE KOHTPOJIBHBIX PA0OT.

VY enbHbI Bec 3aHATUHN, MPOBOAMMBIX B MHTEPAKTUBHBIX (hopMax, OINpeJiesieH TJIaBHOM IIeNbI0
o0pa3oBaTeNbHON MPOrpaMMbI, OCOOCHHOCTHIO KOHTHHTEHTAa OOYYaIOIIUXCS U  COACpKAHHEM
JUCUUIUIMHBL «XUMUS» U B LEJIOM MO TUCHUIUIMHE cocTaBisieT 50% ayauTOpHBIX 3aHATHH. 3aHATHS
JIEKIIMOHHOT'O THIA COCTABIISAIOT 33% OT 0ObeMa ayAMTOPHBIX 3aHATHH.

6. OueHouHbIe cpeACTBA AJs TeKYLIero KOHTPOJISA YCIeBaeMOCTH, IPOMeKYTOUYHOM
aTTecTAlMH 10 HTOraM OCBOEHHS IMCHUILUINHBI M Y4eOHO-MeToInYecKoe odecrevyeHne
CaMOCTOAITEIbHOI PadoThI CTYAEHTOB
Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJATCA IO CIEAYIONUINM KPUTEPHUSIM:
- aKTUBHOE y4acTHe B O0CYKJICHHH Pe3yJIbTaTOB JabopaTopHOi paboThl, paboTa y JOCKH;
- 3a1uTa Ja00paTOpHBIX padoT;
- 3aIUTa Pe3yJIbTaTOB BHIMOJIHEHUS 33/1aHUI IOMAIIHUX KOHTPOJIbHBIX paboT;
- BBITIOJTHEHUE KOHTPOJIBHBIX paboT.



OOpa3ipl TOMAITHUX KOHTPOJIBHBIX PadOT, KOHTPOJBHBIX pabOT A TEKyIIEro KOHTPOJI,
BOTIPOCOB JJIS TIOATOTOBKH K 3K3aMEHY, 9K3aMEHAIlMOHHOTO Omera, mpuBeieHs! B [Iprioskenun 3.

6.1. ®oH/1 OLIEHOYHBIX CPeICTB AJs MPOBeJIeHUs MPOMEKYTOYHOH ATTeCTAlUMN 00y4AIOIINXCS

N0 JMCHHUILIHHE (MOLYJII0)

6.1.1. TlepeueHb KOMHETEHIMH C yKa3aHMEM O3TaloB HUX (POPMUPOBAHUS B IPOIECCE OCBOCHMS

00pazoBaTeNbHON MPOTrPaMMBI.

B pesysbrare 0cBOCHHUS AUCHUIUIMHBL (POPMHUPYIOTCS CASAYIOMNE KOMIIETCHIMHU:

Kon B
KOMIIETeHINH

pe3yJbTare
o0yuaruuiicsi 10J1kKeH 00/1a1aTh

0CBOCHUA

o0pa3oBareIbHOI

NpOrpaMMbl

OIIK-1

CrnocobOeH pemars NpUKIATHBIE 3aJa4d  CTPOUTENBHOM OTpaciwy,
UCTOJb3Ys TEOPHIO U METOABI (PyHAAMEHTAIBHBIX HAyK

B mporecce ocBoenusi o0pazoBaTeNbHOM MPOTrpaMMBbl JTAaHHBIE KOMIIETEHLIMH, B TOM YHCIE HUX
OTJEeTbHBIE KOMIIOHEHTBI, (POPMHUPYIOTCS TOITAHO B XOJA€ OCBOCHHS OOYYAIOUIUMHCS TUCHUIUIAH
(Momyneit), MPakTUK B COOTBETCTBHHM C YYEOHBIM IIJIAHOM M KaJCHAAPHBIM TrpadukoM y4eOHOro

nporecca.

6.1.2. Onucanue nmokasareseil M KpUTEePHEeB OLECHMBAHUS KOMIIeTeHUMH, ()OPMHUPYEMBIX MO
HUTOraM OCBOCHHSI M CUMIIMHBI (MOIYJIs1), OMUCAHME IIKAJ OLlCHUBAHUS

[Toka3zareneM OIICHMBAHUS KOMIIETCHIIMH Ha pa3JIMYHBIX JTanax HMX (OPMUPOBAHUS SIBISETCS
JOCTH)KEHHE 00YYaIOIIMMHUCS TUNIAHUPYEMBIX PE3yJIbTaTOB 00yUEeHHsI [0 TUCHUIUIMHE (MOAYIIIO).

OIIK-1 - cnoco6HOCTh pemiaTh 32244 NPodecCHOHAIBHON JeITeJIbHOCTH HA OCHOBE HCII0JIb30BaHUS
TEOPeTHYECKNX M NMPAKTHYECKUX OCHOB €CTECTBEHHBIX M TeXHHYECKHX HAYK, a TaKiKe MaTeMaTH4eCKOro

anmnapara
Kpurtepun onennBanus

Iloxa3aTenasn

2 3 4 5
3HATh: Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics
*OCHOBHBIC JIEMOHCTPUPYET JEMOHCTPUPYET  HEMONHOE | JeMOHCTPUPYET JEMOHCTPU-PYET
3aKOHBI XUMHH; | TIOJTHOE OTCYTCTBHE | COOTBETCTBUE  CIICAYIOIINX | YACTUYHOE COOTBETCTBHE | MOJIHOE
*KJIACCHI Win HE/IOCTAaTOYHOE | 3HAHWH: OCHOBHBIC 3aKOHBI | CIIEAYIOIINX 3HaHWi: | COOTBETCTBUE
HEOPraHUYECKH | COOTBETCTBHE XHMUH; KJIacChl | OCHOBHBIE 3aKOHBI XHMUH; | CIIEAYIOIINX
X COCOUHEHUM; | CIICAYIOINX  3HAHWH: | HEOPraHUYECKUX KJlacChl HEOPraHMYECKHX | 3HAHUH:
*OCHOBBI OCHOBHBIE 3aKOHBI | COCAMHEHHM OCHOBBI | COEANHEHHM OCHOBBI | OCHOBHEIE
CTPOCHHS XHMUH; KJIacChl | CTPOEHHSI aTOMOB M MOJIEKYJ | CTPOGHHMsI ~ aTOMOB M | 3aKOHBI XHMUHU;
aToOMOB U | HEOPTaHUYECKNX BUJIBI u MEXaHHU3MBI | MOJIEKYT BUBI U | KJIACCHI
MOJIEKYT; COCIMHCHWH  OCHOBHI | OOpa30BaHUsl ~ XMUMHUYECKOM | MEXaHM3Mbl 00pa30BaHUS | HEOPraHHUECKH
*BHIBI W | CTPOCHUSI aTOMOB U | CBSI3U B COCIMHCHUAX | XUMHUYECKOH  CBSI3M B | X  COENUHEHUI
MeXaHU3MBI MOJIEKYJ  BUABI M | Pa3IHYHBIX THIIOB OCHOBBI | COGIMHEHHUAX PAa3IUYHBIX | OCHOBBI
o0pazoBaHus MeXaHU3MBI XUMUYECKOH TUIIOB OCHOBBI | CTPOCHHS
XUMUYECKOH o0pazoBaHus TEPMOJTMHAMUKN M KHHETUKU | XUMHUYECKOI aToOMOB u
CBSI3U B | XHMHYECKOH CBSI3H B | METOZBI OIMCAaHUsS | TEPMOJUHAMUKU U | MOJIEKYJI BUJBI U
COETMHEHHSAX COETMHEHHAX XMMUYECKOTO PAaBHOBECHS B | KUHETHKH METOABI | MEXaHU3MBbI
Pa3INIHBIX Pa3INIHBIX TUTIOB | pacTBOpax  3JEKTPOJIMTOB, | OMUCAHUS  XHUMHUYECKOTO | 00pa3oBaHus
THUIIOB; OCHOBBl ~ XMMHYECKOU | TUAPOIH3a coJiell | paBHOBECHsI B PAacTBOpax | XUMHYECKOU
*OCHOBBI TEPMOTUHAMUKU U | OKUCITUTEIBHO- 3JIEKTPOJINTOB, THAPOJIN3A | CBA3H B
XUMUYECKOH KUHETHKH METO/IbI | BOCCTAHOBUTEJbHEIC coneit OKHCJIMTENIBHO- | COCMHEHUSX
TEPMOJIMHAMUK | OTIHCAHHS peakuuu METO/bI | BOCCTAHOBHUTEJbHbIC Pa3INIHBIX
U ¥ KHHETHKH, | XHMHUYECKOTO Ka4eCTBEHHOTO U | peakuuu METO/BI | THTIOB ~ OCHOBBI
. METOABI | paBHOBECHUS B | KOJMYECTBEHHOTO aHaK3a, | KaueCTBEHHOTO U | XUMHYECKOH
OIHCaHUs pacTBopax BKJTIOYAsi METOAbI OYHCTKU U | KOJIWYECTBEHHOTO TEPMOIUHAMUKU
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XMUMUYECKOTO | DIIEKTPOJIUTOB, paszaeneHus BEIICCTB. | aHAJIM3a, BKJTIOYAs | U KUHETUKU
paBHOBECHsI B | THAPOJIH3A coneli | JlomyckaioTcs 3HAUUTENbHBIE | METOZBI OYHCTKA M | METOMBI
pacTBopax OKHCJIUTENbHO- omuOKH, MPOSIBIISICTCS | pa3lelicHnsl BEIIECTB, HO | OMHCAHHS
3JIEKTPOJINTOB, | BOCCTAHOBUTEJbHEIC HEIO0CTaTOYHOCTh 3HAHHM, 110 | JOMYCKAaIOTCS XHUMUYECKOTO
THIPONIN3a peakuuu METOABI | ALY nokasareineil, | He3HauYUTeIbHbIE OIIMOKM, | pAaBHOBECHS B
coJIel; Ka4eCTBEHHOTO U | oOydalomuiicss HUCHBITHIBAET | HETOYHOCTH, 3aTPyAHEHHS | pacTBOpax
*OKUCIIUTENBHO | KOJTHMYECTBEHHOTO 3HAUUTENIbHBIC 3aTPyIHEHUS | MpH AQHATUTUYECKUX | HICKTPOIIUTOB,
- aHajM3a, BKJIIOYas | pH OTIEPUPOBAHMU | OTIEpPALIHSIX. THIPONIN3a
BOCCTAQHOBUTEJN | METOABl OYUCTKM | | 3HAHWSIMUA IPU UX HEpeHoce conei
bHBIC PEAKINK; | pa3laesCHHUs BEIIECTB. Ha HOBBIE CUTYaIIH. OKHCJIUTENbHO-
*METOIbI BOCCTaHOBUTEIb
Ka4eCTBEHHOTO HBIE  pEaKkuuu
u METO/IBI
KOJINUECTBEHH Ka4eCTBEHHOTO
Oro  aHam3a, "
BKJTIOYAst KOJINYECTBEHHOT
METO/IBI 0 aHajm3a,
OYHCTKU u BKJTIOYAst
paszaeneHus METO/IBI
BEIIICCTB. OYHCTKU u
paszaeneHus
BEIIIECTB,
CBOOOHO
orepupyer
npuoope-
TCHHBIMHU
3HAaHUSIMH.
yYMeThb: OOyuarommiics He Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics
*ONPEACIIATh yMmeeT WIH B | IGMOHCTPHPYET  HEMOJHOE | IEMOHCTPHPYET JEMOHCTPU-PYET
MPHUHAIEKHOC | HENOCTAaTOUHON COOTBETCTBHE  CIEAYIOIINX | YACTUYHOE COOTBETCTBUE | MOJIHOE
Th BELIECTB K | CTENICHU yMeeT | YMEHHUH: OTPEIETATh | CIEAYIOIINX YMEHUH: | COOTBETCTBHE
OCHOBHBIM OTIpEaeTATh MPHUHAIIEKHOCTh BEUIECTB K | ONpENesiTh CIIEYFOILINX
KJlaccam MPUHAIIEKHOCTD OCHOBHBIM KJjlaccaM | IPUHAUIC)KHOCTD BEIIECTB | YMEHUIL:
HEOPraHWYECKH | BEIIECTB K OCHOBHBIM | HEOPTaHUYECKUX K OCHOBHBIM  KJlaccaM | ONpPEAeisTh
X COeIUHEHHUH, | Kiaccam COCIMHCHHU, HEOPraHMYEeCKUX MPUHAIIEKHOCT
SHEPreTHYECKH | HEOPTaHMYECKHX SHEPTreTHUECKHE COCIMHCHHUH, b BEIIECTB K
e COCIMHCHHUH, XapaKTepPUCTHUKU U | DHEpreTHYECKHe OCHOBHBIM
XapaKTepPUCTHK | DHEPTETHYECKHE TEOMETPHIO MOJIEKYJ, | XapaKTePUCTUKU U | KJaccaMm
U U TEOMETPHIO | XapaKTEePUCTHKH U | TepMOIMHAMUYECKUE TEOMETPHIO MOJIEKYJ, | HEOpraHUYECKU
MOJIEKYIL, TEOMETPHUIO  MOJIEKYJ, | XapaKTEePUCTHKH TEpMOIUHAMUYECKHE X COeIWHCHHH,
TEPMOJIUHAMUY | TEPMOJUHAMUYCCKHIE XUMUYECKUX peakuui, | XapaKTepUCTHKH SHEPTeTHYECKHE
ecKue XapaKTepPUCTHUKU BETMYHHBI pH U | XUMHYECKHX peakuui, | XapaKTepUCTHKH
XapaKTepPUCTHK | XMMUYECKUX peaKUuil, | XapaKTepUCTHKH BETMYHHBI pH U|H  TEOMETPHUIO
U XUMUYECKUX | BennuuHbl  pH U | TUCCOLMAIUH AIEKTPOJIUTOB; | XapaKTePUCTUKU MOJIEKYIL,
peakuui, XapaKTepPUCTHKU MOJIb30BATHCS JMCCOLUAIAN TEpMOJIMHAMUYE
BenmmunHbl pH | auccoumanyn MEPUOTUYECKON  TaONMHLEeH | SIEKTPOIUTOB; CKHeE
u 3IIEKTPOJIUTOB; XUMUYECKUX 3JIEMEHTOB, | MOJb30BaThCS XapaKTepPUCTHKU
XapaKTePUCTHK | MOJB30BATHCS MaTeMaTHu4eCKUM MEPUOTNYECKON TaOMUIeH | XUMHYECKHX
u MEepUOTNIECKON BBIpa)KEHUEM 3aKOHA | XHMHUYECKHX 3JEMEHTOB, | peakiuii,
JEccouuanuy | TaOnuiedl XUMHUYeCKUX | ACHCTBYIOMINX Macc | MaTeMaTH4YeCKUM BenmnunHbl pH 1
3JIEKTPOJIUTOB; | DIIEMEHTOB, paccTaBisATh KOI(Q(QUIHMEHTH | BEIpaKEHUEM 3aKOHA | XapaKTEePUCTHKH
*TIOJIB30BaThCS | MaTeMaTHUYECKUM B OKHCJIUTENBHO- | JEHCTBYIOLINX Macc | AMCCOLUAINN
MEPUOTUYECKO | BBIpQKEHHEM  3aKOHA | BOCCTAHOBHUTEIBHBIX paccTaBsATh 3JIEKTPOIIUTOB;
W Tabmuueil | AGHCTBYIOIIMX  Macc | peakIusIx MeToAaMH | KO3 QHULIHUEHTHI B | TOJNB30BaThCSA
XUMUAYECKUX paccTaBsATh 3NEKTPOHHOTO OajaHca W | OKUCIUTEIbHO- MEePUOTNIECKON




3JIEMEHTOB, KO3 PHULINEHTHI B | OJMypeakui,  INPOBOAMUTH | BOCCTAHOBUTEIbHBIX TabIuen
MaTeMAaTUYECK | OKHCIUTEIbHO- pacueTsl KOHIIGHTPALMH | peakmusax METOAAMH | XUMUYECKUX
UM BOCCTaHOBHUTEIBHBIX pacTBOpoB Pa3INYHBIX | IEKTPOHHOTO OajaHca U | 3JEMEHTOB,
BBIPAKEHHEM peaknmusax  MeToJaMM | coennHeHuH. J[lomyckaroTcs | monypeakuuid, MpOBOIUTH | MaTEMATHYECKH
3aKOHa 9JIEKTPOHHOTO OanaHca | 3HAYNTENbHBIE omuOKY, | pacueTbl  KOHLEHTPAaUUi | M BBIpaKCHHUEM
NEVCTBYIOUMX | U MOJIypeaklny, | MPOSIBIIAETCS pacTBOpoB Pa3INYHBIX | 3aKOHA
Macc MPOBOAUTH  PAcCUETHl | HEJOCTATOYHOCTh  YMEHHH, | COETMHEHM. YMeHus | IeHCTBYIOIUX
*paccTaBJIsITh KOHIEHTpaIui o  psgy  TOKasaTelel, | OCBOEHH, HO | Macc
KO3(QQHULUEHT | pacCTBOPOB PA3IMUYHBIX | OOYYAIOUIMICS WCIBITHIBACT | AOMYCKAIOTCS paccTaBisTh
Bl B | COCIMHEHM. 3HAYMUTENIbHBIC 3aTPyTHEHHUS | He3HAUUTEIbHBIC OMMOKH, | KO (UIHEHTHI
OKHCIIUTENIBHO- pu ONEPUPOBAHNH | HETOYHOCTH, 3aTPYAHEHUS | B
BOCCTaHOBUTE YMEHHUSAMH IPU UX MEpEeHoce | MpH AHAJIMTUYECKUX | OKUCIUTEIBHO-
BHBIX PEaKIHIX Ha HOBBIE CUTYyallUN. olnepanmsix, MIEpEHOCE | BOCCTAHOBUTEID
METOJJaMH yYMEHUH Ha HOBBIC, | HBIX  PeaKIHiIX
3JIEKTPOHHOT O HECTaHJIapTHBIE MeToAaMHt
Oananca u CUTYyaIuu. 3IEKTPOHHOT O
MOJTypeakLny, Oananca u
MIPOBOANTH MOJTypeakLu,
pacueTsl MIPOBOANTH
KOHIICHTpPALHA pacueTsl
pacTBOpoOB KOHIICHTPaLHiA
Pa3INYIHBIX pacTBOpoB
COEIIMHEHH. Ppa3IUYHBIX
COEIIMHEHH.
CBoboaHO
onepupyeT
npHOOPETCHHBIM
U yMEHHSIMH,
MpPUMEHSET UX B
CUTYyaLHUsiX
MTOBBIILIEHHOMN
CJIO)KHOCTH.
BJIA/IETh: Ob6yuaromuiics He | OOyuaromuiics Bianeer | OOywarommiics yactuuno | OOyuaromuiics
*TEOPETUYECKH | BIIAAEET I B | TEOPETUYECKUMHU OCHOBAMH | BJIAJICET TEOPETHUECKUMH | B MTOJIHOM
MH OCHOBaMH | HEJOCTATOYHOMN XUMHYECKOHN HAyK{; | OCHOBaMH  XMMHYECKOH | o0beMe Biajeer
XUMHYECKOHN CTETNICHH BJIaJieeT | HaBBIKAMH BBINIOJIHCHHUS | HAYKH; HABBIKAMH | TEOPETHUECKUM
HayKH; TEOPETHYECKUMHU OCHOBHBIX XMMHUYECKUX | BBIMIOJHEHNUS  OCHOBHBIX | M OCHOBaMH
*HaBBIKAMH OCHOBaMH XHMMHYECKOU | JJAOOpATOPHBIX  OMEpalyii; | XUMHUYECKHX XUMHYECKOHN
BBITIOJTHEHHUS HaYKU; HaBBIKaMH | MpaBUIaMU OezomacHO | TabOpaTOPHBIX OIEpaLyii; | HAYKH;
OCHOBHBIX BBIMIOJIHEHHSI OCHOBHBIX | padOTBl B~ XHUMHYECKOH | mpaBuiaMu  0e30mMacHON | HaBbIKAMU
XUMUYECKUX XUMUAYECKUX nabopaTtopui. paboTel B  XMMHUYECKOW | BBIIOJHECHUS
nabopaTopHBIX | Ja00paTOPHBIX OOyuaromuiics HCHBITHIBACT | JTa0OPATOPHH, HO | OCHOBHBIX
orepanuii; olepanuii; NpaBUiIaMH | 3HAYUTEIbHBIE 3aTPYJHEHUA | AOMYCKAIOTCA XUMHYECKUX
*TIpaBHIIAMHU OezomacHOW pabOTHl B | MpW NPUMEHEHHH HABBHIKOB B | HE3HAYHMTENIbHbIC OIIMOKH, | Ja00OpaTOPHBIX
Oe3omacHOH XUMHYECKOHN HOBBIX CUTYyallHsX. HETOYHOCTH, 3aTPYJHEHHS | Olepaluii;
paboThI B | TabOpaTOpHH. npu AQHATUTUYECCKUX | TPaBUIaMHU
XUMHYECKOHN olepanmsix, nepeHoce | 6e3onmacHoM
nabopaTopum. yMEeHHUHI Ha HOBEIE, | pabOTHI B
HecTaHJapTHBIE XUMHYECKOHN
CUTYyaIiu. naboparopun,
CBOOOHO
MpUMEHSIET
MOJIy4YEHHBIE
HABBIKH B
CUTYyaLHUsiX




MOBBIIIEHHON
CIIOKHOCTH.

6.2. Illkaabl OLleHMBAHUSA Pe3YJbTATOB MPOMEKYTOUHON ATTECTALMH U UX ONUCAHME:

DopMa IPOMEKYTOYHOM aTTeCTAllUU: IK3AMEH

[TpomexyTounast arrectanusi oOydarommxcss B ¢GopMe 3K3aMeHa MPOBOAMUTCS IO Pe3ysibTaTaM
BBITIOJTHEHUSI BCEX BHJOB Yy4eOHOW pabOThl, MPEAYCMOTPEHHBIX YYEOHBIM TUIAHOM IO JIaHHOM
JUCHUILTUHE (MOJYJII0), MPU 3TOM YUYHUTHIBAIOTCS PE3YyJbTaThl TEKYIIErO KOHTPOJISI yCIEBAEMOCTH B
TeyeHne cemecTpa. OIIGHKa CTENEHH JOCTHIKCHHUS OOYYaIOIMMUCS TUIAHUPYEMBIX pe3yIbTaToOB
o0y4eHUsl MO AUCIUIUIHHE (MOJIYIII0) MMPOBOJUTCS MPENOIaBaTeIeM, BEIyIIUM 3aHITHS 110 JUCIUTIIINHE
(Momynt0) MeToAoM 3KcnepTHOM oueHku. [lo uroram mMpoMeKyTOYHOW aTTeCTallMM MO JAUCLMIUIMHE
(MomynI0)  BBICTaBISIETCA ~ OLEHKA  «OTJIUYHO»,  «XOPOILIO»,  «YJIOBJIETBOPUTEIBHO»  WIIU
«HEYAOBJIETBOPUTEIBLHOY.

K nmpomexxyTouHO# aTTecTanuu JOMyCKAIOTCS TOJBLKO CTYICHTHI, BHIITOJHUBIINE BCE BUJIBI YUEOHOM
paboThl, TPEaYCMOTPEHHBIE pabodeld mporpaMMoil MO  JUCHUIUIMHE «XUMHUS»  (TPOILIH
MIPOMEXYTOYHBIN KOHTPOJIb, BBIMOTHUIN U 3AIIUTIIA JTAOOPATOPHBIE paOOThI, BBHITIOJHWIA JOMAITHHE
KOHTPOJIbHBIE PAOOTHI.)

IIkana oueHNBaHUA Onucanne

BeimonHensl Bce BHIBI yueOHOW pPabOThI, MpPEayCMOTPEHHBIE
yueOHbIM M1aHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMH,
YMEHHH, HABHIKOB TPUBEJICHHBIM B TaONHIIAX TOKa3aTelsIM,
OTepUpyeT NPHUOOPETEHHBIMU 3HAHUSIMH, YMECHHUSMH, HaBBIKAMU,
IIPUMEHSAET UX B CUTyalUsX IOBBILICHHON CIOKHOCTHU. IIpu sTom
MOTYT OBITH JOMYIICHbl HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH,
3aTpyAHECHUS IIPU AHAIMTUYECKUX OIlepalusix, IEPEeHOCEe 3HAHUM U
YMEHUN Ha HOBBIC, HECTAHIAPTHBIE CUTYALUH.

OTJIINYHO

BeimonHensl Bce BHIBI yuyeOHOW pPabOThI, MpPEAyCMOTPEHHBIE
yueOHbIM M1aHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMH,
YMEHUH, HABBIKOB TPHBEICHHBIM B TaONMIAX MOKa3aTesiM, HO
JIONYCKaeTCsl He3HAUYUTENbHbIE OIIMOKHU, HETOYHOCTH, 3aTPYAHEHUS
IIpY AQHAIMUTUYECKUX OIEpalMAX, IIEPEHOCE YMEHUN Ha HOBBIE,
HecTaHAapTHbe  curyanuu.  Omnepupyer  NpUOOPETEHHBIMHU
3HaHUSMH, YMECHUSMH, HABbIKAMH, IIPUMEHSET MX, AOIYCKas IpHU
3TOM HEe3HAYUTEIbHBIE OIIMOKH.

Xoporro

BeimonHensl Bce BHIBI yueOHOW pPabOThI, MpPEayCMOTPEHHBIE
yueOHbIM M1aHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMH,
Y IOBJIETBOPUTEIILHO YMEHUH, HABBIKOB NPHUBEACHHBIM B TaONIMIAX IOKa3aTesM, MPH
TOM  JIONyCKaeT  3HAYMUTENIbHbIE  OIIMOKH, JIEMOHCTPUpPYET
HEJI0OCTATOYHOCTb BJIAJCHNS HABBIKAMM I10 POy IOKa3aTelen.
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He BomonHen oauH wuiau 0Oosnee BHIOB yueOHOW paboOTH,
NPESYCMOTPEHHBIX Y4eOHbIM IaHoM. CTYIeHT JIeMOHCTPUpPYET
HETOJHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB MPUBEICHHBIM
B TaOJMIaX IOKa3aTessiM, JOMYCKAIOTCs 3HAuYUTEIbHbIC OIIMOKH,
NPOSIBISIETCS. OTCYTCTBUE 3HAHWM, YMEHHH, HAaBBIKOB MO pSay
nokaszaresiei, CTYJeHT HCIBITHIBAECT 3HAUMTENbHBIC 3aTPYAHEHUS
IpU ONEPUPOBAHMM 3HAHUSMH U YMEHHSMHU TPU UX MEPEHOCE Ha
HOBBIE CUTYaIUH.

HeynosierBopurenbHO

@oHabI OLICHOYHBIX CPEACTB npeacTaB/ieHbl B [Ipuioxenun 3 k padoueil nporpamme.

7. Y4eOHO-MeTOANYeCKOe U MH(opMannoOHHOe o0ecnieyeHne
OcHognas numepamypa:

1. Xumust: yueOHUK M MPaKTHKYM sl pUKIaaHoro OakanaBpuara / T.B. MapteiHoBa, 1.B.

ApramoHoBa, E.b. ['onynoB — M.: U3narensctBo FOpaiit, 2015. — 394c.
Hononrnumenvuas numepamypa:

1. I'muaka H.JI. O6mas xumus. M. FOpaiit, 2012. — 898c.

2. 3agaun u ynpaxknenus mo oobmei xumuu / H.JIL. I'muaka — M.: uznatensctBo « KHOPYCy,
2012. —240c.

3. MapreinoBa, T.B. 3amanus s caMmocTosTensHON paboThl: yuebHoe nocodue [ DIeKTPOHHBIH
pecypc]/ T.B. MapteiHoBa; mon pexa. astopa.- M.: MITY «MAMW», 2011. — 117c. —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

IIpozpammnoe obecneuenue u unmepHem-pecypcol:

- http://chemistry-chemists.com/chemister/chemie.htm - KHUTH IO BceM pa3jenaM XUMUH,

- http://www.alleng.ru/edu/chem9.htm - yueOHbIif MaTepuan It CTYyICHTOB 10 XUMUH

Ipoepammmnoe obecneuenue u uHmepHem-pecypcol:
- http://chemistry-chemists.com/chemister/chemie.htm - KHUTH IO BceM pa3zenaM XUMUH,
- http://www.alleng.ru/edu/chem9.htm - yueOHbIif MaTepuan It CTYyICHTOB 10 XUMUH

8. MarepuajibHo-TeXHHYeCKOe o0ecneuyeHrue TUCIUNINHBI
Jlns mpoBefieHHs TabOpaTOPHOTO MPAaKTHKyMa Ha COBPEMEHHOM YpPOBHE IMPH BBIMOJHEHHH
1a00paTOPHBIX PadOT MPEAYCMOTPEHO UCIIOIB30BAHUE CIIEAYIOIIEr0 000PYI0BAHUS:
1. ®OTO’NEKTPUYECKUI KATOPUMETP.
AKBaJIUCTUILISATOP.
AHaIUTUYECKHUE BECHI.
TexHu4ecKue BeChI.
DNEeKTpUUECKUI NOJTyIPOBOAHUKOBBIN BBITPSIMUTEND.
MunnnamMnepmeTpsl.
CymuibHbIHA mKad.
DTOPOIIACTOBBIE KAJIOPUMETPBHI.
TepmomeTpsl.
10. DnexTponusepsl.
11. pH-meTp-noHOMETpHI.
12. Cnekrpoporomerp CD-56.
13. UK-®ypbe crieKTpOMETP C MPECCOM PYUHBIM I'MIPABIMUYECKUM.
14. ®oromerp KDK-3-01 poroanexrpuueckuii.
15. YcraHoBKa ¢ BpalawmmumMces IMCKOBBIM 3JiekTpoaoM (BO1-06).
16. IlorpyxHoi TtepmoctaT-uupkyaarop LOIP LT-208 wu TepMocTar LMpKYJISILMOHHBIN
BT3-2.
17. ABromarnyeckuii Tutparop TitroLine Alpha.
18. ITorenumocrar mapku [IPC PRO-M.
19. HoyTOyk ¢ ycranoBiennbiMu cpeactsamu MS Office PowerPoint.

AP I
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20. MynbTUMEIUHHBIN IPOEKTOP C EPEHOCHBIM SKPAHOM.
21. Cnexrpomerp atoMHO-abcopounonHbii «KKBAHT-2A»
22. T'a3oBbIit xpomatorpad Shimadzu GC-14B.

23. BoITSOKHBIE TIKAQBI.

9. MeTonnyeckne peKOMeH/IAMH /15l CAMOCTOSITeJIbHOM PadoThI CTY/IEHTOB

YcnemHoe u3ydeHue Kypca TpedyeT MmocemeHus JIeKIni, akTUBHOM paboThl Ha 1a60paTOPHBIX
paGoTax, BBINIOJHEHHUS BceX Y4YeOHBIX 3aJaHUIl TpenojaBaTels, O3HAKOMJICHHS C OCHOBHOM H
JOIIOJIHUTEIBHON JIUTEPATYpOi. BO BpeMst JEKIUU CTYIEHT JOJKEH BECTH KPaTKUKM KOHCIEKT. Jloma
CaMOCTOSITENIFHO Pa0OTasi ¢ KOHCHEKTOM, CTYJIEHTY HEOOXOAWMO MOMETHTh MaTepHajbl, KOTOpbIE
BBI3BIBAIOT 3aTpyJHEHUs JUii NoHuMaHus. [Ipu 3ToM oOydaromiuiics MOJDKEH HAMTH OTBETHI Ha
BOIPOCHI, UCHOJIB3Ys PEKOMEHIyeMylo nureparypy. Ecim emy camoMy He yaaercst pa3oOpaThCsl B
MaTepuale, Heo0X0AuMO COPMYITMPOBATH BOIPOCHI U OOPATUTHCS 3a MOMOIIBIO K MPENOIaBaTeNo Ha
KOHCYJbTAaMM WM Ommkaiimeil nexiuu. OOydaromemMmycsi HE0OX0IUMO PETYJISIPHO OTBOJHUTH BpEeMs
IUIL TIOBTOPEHMS TMPOWICHHOIO Marepuana, IpoBepsss CBOM 3HAHUS, YMEHUS W HABBIKM I10
KOHTPOJILHBIM BOITPOCAM.

JlaGopaTtopHble pabOTHl COCTAaBISAIOT BAXHEUIIYI0 YacTh NPO(PECCHOHATBHON IOATOTOBKH
cryaenToB. OHM HampaBleHbI Ha SKCIIEPUMEHTAILHOE MOATBEP)KICHUE TEOPETUYECKUX IMOJIOKEHUNA U
¢dbopmupoBaHue yueOHBIX U TPOPECCUOHATBHBIX MPAKTUIECKUX YMEHUH.

CTyaeHT caMOCTOSATENBHO, MOJB3YSICh METOJMUECKUMH PEKOMEHIALUAMHU, 0POPMIISET:

- 3arjaBue, B KOTOPOM yKa3bIBA€TCsl Ha3BaHUE JIAOOPAaTOPHOM pabOTHI M €€ MOPSIIKOBBIA HOMED;

- [IeTb paboTHI;

- 000pyZI0BaHNE U PEAKTHBHI,

- coJiepKaHue padoThI;

- IOPSIIOK (TIOCTIEIOBATEILHOCTH ) BBITIOTHEHUS Pa0OTHI;

- IpaBHUJIa TEXHUKH OE30MACHOCTH U OXpaHbl TPy/a 10 JaHHOU paboTe (110 He0OX0IMMOCTH);

- o0mre mpaBuiia K 0(opMIIEHHUIO JIAOOPATOPHON pabOTHI.

Kax/iplii cTyIeHT T0JKEeH caM IUTaHUPOBATh CBOIO CAMOCTOATENBbHYIO PabOTy, UCXO/s U3 CBOUX
BO3MOKHOCTEH M MPHOPUTETOB. DTO CTUMYJMPYET BBIMOJHEHUE PAa0OTHI, co3aaeT Oojiee CHOKOHHYIO
00CTaHOBKY, YTO B UTOTE MOJIOKUTEILHO CKa3bIBAETCSl HA YCBOGHUH MaTepuaa.

BaxHo monHee ydecTh OOCTOSATENBCTBA CBOEH PabOTHI, YSICHUTB, YTO SIBJISETCS TJABHBIM Ha
JAaHHOM JTale, Kakyl MOCJeI0BaTelbHOCTh pabOThl BHIOpATh, YTOOBI BBIOJHUTH €€ Jy4lle U C
HAaMMEHBIINMHU 3aTPaTaMH BPEMEHU U SHEPTHH.

Jlns mI0A0TBOPHOW pabOThl HEMAJOBAXHOE 3HAYEHHWE HMEEeT OOCTAaHOBKA, OpraHU3alus
pabouero mecra. Hy:)xHO 10OHTBCS, YTOOBI MECTO paOOTHI IO BOZMOXKHOCTH OBLIO TOCTOSTHHBIM. PaboTa
Ha TPHUBBIYHOM MeCTe JenaeT ee Oosee IIOJ0TBOpHOW. IIpOoMyKTHBHOCTH pPabOTHI 3aBUCUT OT
MPaBUIBLHOTO YepeOBaHUs TpyJa U oTnbIxa. [loaToMy Kaxaple yac MM JjBa CIEIyeT JeNiaTh MepephiB
Ha 10-15 MunyT.

[Tpu camocTosTensHON MPOpadOTKE TOMALTHUX 3aJaHUN M HAMCAHUS WHAWBUIYAIbHBIX paboT
CTyZICHTaM PEKOMEHIyeTCs IO0JIb30BaTbcs OMONMOTEYHbIM (oHIOM mHuTeparypsl (ydeOHHUKaAMH U
NEPUOJMYECKUMU  M3JAHHMSMH), a TaKKe METOJUUECKUMH  yKa3aHUSAMH 110  BBIOJHEHUIO
CaMOCTOSITENILHBIX PaboT.

10. MeToan4eckne peKOMEHIAIUM /ISl IPenoJaBaTes

OCHOBHBIM TpeOOBaHUEM K IPENOAABAHUIO JUCHUILTUHBI SIBJISETCS TBOPYECKHM, MPOOIEMHO-
JIMAJIOTOBBII MHTEPAKTUBHBINA MOIXOJI, MO3BOJSIONIMN MOBBICUTh MHTEPEC CTYACHTOB K COJEPKAHMIO
yueOHOro Marepuania.

OcHoBHas (opmMa U3yUeHHUS M 3aKpeIUICHHWs 3HAHWN IO 3TOM NUCIMIUIMHE — JICKIMOHHAs W
npakTudeckas. [IpemomaBarens NOMKEH MOCIEIOBATEIEHO BBIYUTATH CTYJCHTAM psiji JIEKIUH, B X0/€
KOTOPBIX CIIEAYET COCPEIOTOYUTh BHUMAHHE Ha KIIIOUEBBIX MOMEHTaX KOHKPETHOT'O TEOPETHUYECKOTO
MaTepuana, a TaKKe OpPraHU30BaTh IPOBEICHHE JIAOOPATOPHBIX 3aHATHH TakUM 00pa3oM, UYTOOBI
aKTUBU3UPOBATh MBIIUICHUE CTYACHTOB, CTHUMYJIMPOBATH CaMOCTOSTEIILHOE W3BJICYEHUE HMU
HeoO0XouMoN MH(pOPMAIUN U3 Pa3IUYHbIX MCTOYHHKOB, CPAaBHHUTEIBHbIN aHAIM3 METOJOB pEIICHU,
COIIOCTABJICHUE TOJYYEHHBIX PE3yJIbTAaTOB, (POPMYIUPOBKY U apryMEHTAIMI0 COOCTBEHHBIX B3IJISI0B
Ha MHOTHE CIIOPHBIE TPOOIEMBI.
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OcHOBY y4eOHBIX 3aHATHH IO AUCIMIUIMHE COCTaBJSAIOT JIEKUMH. B mporecce oOyueHHs
CTYZICHTOB HCIHOJb3YIOTCS pa3jW4HbIE BUJIBl YUYEOHBIX 3aHATUH (AyJTUTOPHBIX M BHEAyAUTOPHBIX):
JeKIMHM, CEeMUHAPCKUE 3aHATUS, KOHCYJIbTalMd W T.A. Ha mepBoM 3aHATHM MO JaHHOH yueOHOM
JIUCLUUIUIMHE HEOOXOIMMO O3HAKOMUTH CTYJICHTOB C MOPSIKOM €€ M3yUYCHHs, PaCKpbITh MECTO U POJIb
IMCUMIUIMHBL B CHUCTEME HayK, €€ IPaKTHMYeCKOe 3HaueHHe, JOBECTH [0 CTYICHTOB TpeOOBaHUs
Ka(eapsl, OTBETUTH HA BOIIPOCHI.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHATHAM MO Kypcy «XHMHUsS» HEOOXOAUMO MPOIyMaTh IJIaH
WX TIPOBEICHHUS, COJEPHKAHUE BCTYNUTEIBHOW, OCHOBHOM M 3aKIIOUUTEIBHOM YacTH JIEKLHH,
O3HAKOMUTBCSI C HOBUHKAMH Y4€OHOH M METOAWYECKOH JIMTepaTyphl, MyOJUKAIUSAMU MTEPUOANIECKOM
IeYyaTd II0 TeME€ JIEKIIMOHHOI'O 3aHATHsA, OIPEACIUTh CpPEICTBA MAaTEPUAIBHO-TEXHUYECKOIrO
o0ecrieyeHus1 JIGKLIMOHHOTO 3aHATUS U TOPSI0K MX UCIIOIB30BAHUS B XOJI€ YTCHHUS JIGKLUU. Y TOYHUTH
IIJIaH MPOBEIEHUS IPAKTUUECKOT O 3aHATHUS 110 TEME JIEKIIUH.

B Xone NEeKIMOHHOTrO 3aHATHS MperojaBaTeNb JOJDKEH Ha3BaThb TeMy, y4deOHbIe BOIPOCHI,
O3HAKOMMUTBH CTYJICHTOB C [IEPEYHEM OCHOBHOM U JOIOJHUTEIBLHOMN JIUTEPATYPBI 110 TEME 3aHATHUS.

Bo BcTymuTenbHOM 4acTH JEKIMM OOOCHOBATH MECTO M POJIb M3y4aeMOl TeMbl B y4ueOHOM
JIMCLUIUIMHE, PACKPBITh €€ IMpaKkTH4YecKoe 3HaueHue. Eciau untaercst He nepBas JeKIus, TO He00X0IMMO
yBsI3aTh €€ TeMy C HIpeIblAylled, He Hapyllas JIOTUKUA M3JIOKEHHUs yueOHoro marepuana. Jlekuuio
CllelyeT HauMHATh, TOJBKO YETKO 0003HA4YMB €€ XapakTep, TEMY U KPYT T€X BOIPOCOB, KOTOpPHIE B €&
xoze OyayT pacCMOTpEHBI.

B ocHOBHOW wacTu JIleKUMH CJEIyeT pacKpbIBaTh COJEpXKaHME Y4YeOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHMMAHME CTYAECHTOB HA OCHOBHBIX KaTETOpHsX, SBICHUSAX M Ipoleccax,
0COOEHHOCTSIX MX IMPOTEKaHHs. PacKkphlBaTh CYIIHOCTh U COAEP)KAHUE PA3JIMYHBIX TOUEK 3PEHUS U
HAYYHBIX MOJIXO00B K OOBSICHEHHIO TEX WJIM MHBIX SBJICHUH U mporeccoB. Cienyer apryMeHTHPOBAHO
000CHOBAaTh COOCTBEHHYIO IMO3UIMIO 1O CIIOPHBIM TEOPETUYECKUM BorpocaM. [IpHBOAUTH TpUMEPHI.
3azaBaTh N0 X0y M3JIOXKEHMSI JIEKIMOHHOIO MaTepuaia pUTOPUYECKHE BOIPOCHl U CAMOMY J1aBaTh Ha
HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AILIMH MBICIUTEIHHON AEATEIBHOCTU CTYJCHTOB, MMOBBIIICHUIO UX
BHMMAHHUS U MHTEpEca K MaTepualy JIEKLUH, €€ coiepxkaHuto. [IpenonaBarens JOKEH PYKOBOIUTH
paboToil CTyIEeHTOB MO KOHCHEKTHPOBAHHUIO JIEKIIMOHHOTO MaTepuaia, MoJ4epKuBaTh HEOOXOIMMOCTh
OTpa)KEHHsI B KOHCIIEKTAX OCHOBHBIX TOJIOKEHUH HM3y4aeMoil TeMbl, 0CO0O BBIJIEINsAsS KaTErOpUHHBIN
anmnapar.

B 3akmounTenbHON YacTh JIEKIMH HE00X0AUMO c(opMylnpoBaTh OOIIKE BBIBOABI MO TEME,
PaCKpBIBAIOIIUE COJIEPKAHUE BCEX BOMPOCOB, MOCTABJIECHHBIX B JEKIMH. OOBSIBUTH IJIAaH OYEPEIHOTO
CEeMMHAPCKOT0 WM Ja00OpaToOpHOTro 3aHATHA, AaTh KPaTKUE PEKOMEHAIUH 110 MOJArOTOBKE CTYJICHTOB K
CeMHMHapy WM JabopaTtopHoil paborte. OmpenenuTb MECTO U BpeMsi KOHCYJIbTAIlMM CTYACHTAM,
MOJKEJNAaBIIMM BBICTYIIUTh Ha CEMHHApe C JOKJIaJaMH U pedepaTaMH IO aKTyaJbHBIM BOIPOCAM
00CyKIaeMON TEMBI.

[Ipu 3TOM BO BCEX dYacTAX JIEKIMH HEOOXOJUMO BECTU JHAJOr CO CTyJIEHTaMHU M J1aBaTh
CTYZIGHTaM BO3MO)KHOCTb JUCKYTHPOBATh MEXY COOOH.

Llenp mnpakTUUECKUX 3aHATHHA 00ECHEYUTh KOHTPOJb YCBOGHHS Yy4yeOHOro marepuasa
CTYACHTaMH, pacCIIMpeHue u YriyOleHue 3HaHUM, NOJYYEHHbIX HMMH Ha JIEKUUSAX M B XOJE
caMocTosiTeNNbHOW  paboThl. IloBbimieHHEe AS(PQPEKTUBHOCTH MNPAKTUYECKUX 3aHATUHA JIOCTUTAETCS
MOCPEJICTBOM CO3JIaHHMsI TBOPYECKOH OOCTAaHOBKM, pacrojararomieil CTyJISHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IJIS/I0B U CY)KJICHHH MO 00CYXKIaeMbIM BOIPOCAM, KEJIAHUIO Y CTYJCHTOB MOPaboTaTh
y NOCKHM IIPU PELICHUH 3a]a4.

[Tocne KaxxI0ro JIEKIMOHHOIO U IIPAKTUYECKOIO 3aHATHS ClEJIaTh COOTBETCTBYIOLIYIO 3aIMCh B
KYpHaJax ydera MOCEIIaeMOCTH 3aHATUH CTYJCHTaMH, BBISICHUTB y CTapOCT yUEOHBIX IPYII MPUYHUHBI
OTCYTCTBHUSI CTYJIEHTOB Ha 3aHATUsX. IIpoBoauTh TrpynmnoBble W WHAUBUAYAIbHbIE KOHCYJIbTALlUU
CTYJIEHTOB II0 BOIIPOCAM, BO3HHUKAIOIIMM Yy CTYACHTOB B XOJ€ HX IOAIOTOBKM K TEKyLIEd H
MPOMEKYTOYHOM aTTeCTallMy M0 Y4eOHOH MUCHUIUIMHE, PEKOMEHIOBAaTh B MOMOILb Y4eOHbIC U IpyTHe
MaTepHalIbl, a TAKXKE CIIPABOYHYIO JINTEPATYPY.

B JIeKIMOHHBIX MIM MPaKTHMYECKHMX HEOOXOIMMO BECTH IHAJIOT CO CTYJCHTAaMH U J1aBaTh
CTYyZIGHTaM BO3MO)KHOCTb JUCKYTHPOBATh MEXIY COOOH.
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IIpenogaBaTens, MPUHUMAIOIIKUN SK3aMEH, JMYHO HECET OTBETCTBEHHOCTb 3a IPABMIIBHOCTH
BBICTaBJIEHUSI OLICHKHU.

[Tporpamma cocraBneHa B cootBeTcTBUM ¢ TpeboBanusmMu ®I'OC BO u y4eOHBIM IIaHOM T10
HanpasiieHH0 noAroroBku crnenuanuctoB 08.05.01 «CTpouTenbCcTBO YHHUKAJIBHBIX 3JaHMH H
COOPYKEHUI».

[Tporpammy pazpaborana:
JOLEHT, K.X.H /N.B. ApramoHnoBa/

[Iporpamma yTBepkJaeHa Ha 3acenanuu kadeapel «Xumbuorex» «30» aBrycra 2019 r.
nporokos Ne 1.

3aB. kadenpoii «Xumbuorex»
JOLEHT, K.X.H. /N.B. ApramonoBa/
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CrpykTypa U cofepKaHue AUCIUIUTMHBI « XHMUSD> 110 HAPABJICHUIO
08.05.01 CTpouTenbCTBO YHHKAJbHBIX 3JaHUI U COOPYKEHHUI
[Ipopmib «CTPOUTENHCTBO BHICOTHBIX U 00JIbIIENPOJIETHBIX 31aHUH U COOPYKEHUID)

Ipunoxenne Nel

(cmenmanmuct)
oyHast popma oOydeHus
< Brnet ysebuoit pabore, 1361<n10qa;1 Buasl camocTosTeIbHOM paboThI Dopmsbl
g CaMOCTOSITENIbHYIO paboTy A — B —
o | § | CTYACHTOB H TPYIOEMKOCTb B H4acax
Paznen 5 =
2|8
S § 1 %/ JMa6. | CPC | KCP | KP | KIT | PTP | Ped. | KP | D 3
T
1 1 3 4 5 6 7 8 9 10 11 12 13 14 15
Oo0wmas xumus. 1
1. OcHOBHBIE 3aKOHBI U NTOHITHS XUMUHU 1 1 1 2 3
2. OCHOBHBIE KJIACChl HEOPraHMYECKUX
COCIMHECHUM. Crpoenue aToma.
[leproanueckuii 3aKoH U nepuoguueckas | 1 2 2 2 3 +
cuctreMa snemenroB  (IICD)  JI.N.
MeHeneesa.
3. Xumuueckas CBsI3b M CTPOCHHUE 1 3 ) > 3
MOJIEKYI.
4.Tepmoxumusl. 1 4 2 1 3 9 +
5. Kunetnka 1 XMMHYECKOE PaBHOBECHE. 1 5 ) 1 4 9 n
Karanus.
6. PacTBOpBI. 1 6 3 4 4 9 +
7. OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE
peakuuu. JIEKTPOXUMHUUYECKUE 1 7 4 4 4 9 +
IIPOLIECCHI.
9. O6uMe CBOICTBAa METAJIIOB. 1 8 2 2 3 9
Dopma aTTecTallMU 1 +
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\ Hroro no Kypcey

| 18 | 18 |

18

54

3aB. kadenpoii «Xumbuorex»
JOLIEHT, K.X.H.

/N.B. ApramoHoBa/
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IIpunoxenue 2
MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIVNA

DEIEPAJIBHOE T'OCYAAPCTBEHHOE BIOIP)KETHOE OBPA30OBATEJIbHOE YUPEXXIEHME BbICIHEI'O OBPA3SOBAHU S
«MOCKOBCKHUH NOJUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH MOJUTEX)

Hanpasnenue noarorosku: 08.05.01 CTPOUTEJIbCTBO YHUKAJIBHBIX 3[JAHUI 1
COOPY)KEHUN
OII (mpodmiib): «CTpOUTENHCTBO BBICOTHBIX M OOJIBIICHIPOJICTHBIX 3/IaHUH U COOPYKEHUI
dopma o0yueHUs: OUHas
Bun npodeccronanbHoM NesITeNbHOCTH:
Hay4YHO-HCCIIEI0BATENbCKAS; IPOEKTHO-KOHCTPYKTOPCKAs;
IIPOU3BOJICTBEHHO-TEXHOJIOIMUECKas; OpraHU3allMOHHO-YIIPABJICHYECKASI.

Kagenpa «Xumbuorex»

OOHA OHEHOYHbLIX CPEACTB

MO JUCHMUILIUHE «Xumus»

Cocras: 1. [lacopT ¢oHIa OLIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEICTB!

[TpuMepHbIe BapHaHThI JOMAIIHUX KOHTPOJBHBIX PabOT
OO6pazern KOHTPOJIBHBIX paboT i PyOeKHOT0 KOHTPOJIA IO KypCy
Bomnpock! 111 MOATOTOBKH K 3K3aMEHY
[Tpumep sK3aMeHAIIIOHHOTO OUJIeTa

CocTaBuTEeDb:

ApramonoBa MlHHa BukropoBHa

Mocksa, 2019
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- MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMIIETEHIIUIA

Tabimma 1

Xumusa

OI'OC BO 08.05.01 «CTponTeNbCTBO YHUKAJBHBIX 31aAHUH M COOPYKEHHIT»

B mponecce OCBOCHUA ,Z[aHHOfI JAUCHUIIIIMHBI CTYACHT (bOpMI/IpyCT U ICMOHCTPUPYCT CICAYIOIIUC
o0menpodeccuoHaJbHbIE KOMIIETEHIIUN:

KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHoJ10rUs ®opma Crenenu ypoBHeii

WUHJEKC | ®OPMYJIMPOBKA dbopmuposanus OLICHOYHOI'0 | OCBOCHHUSI KOMIIETCHIUH

KOMIIEeTEeHINi cpeacrBa®*

OIIK-1 Crioco0eH pemathb 3HATh: JICKITHUS, K/P Ba3oBblii ypoBeHn
MpPUKIIAJHBIE 3aa4l *  OCHOBHBIE 3aKOHBI XMHU; CaMOCTOSITENIbHAS - BOCTIPOH3BOJICTBO
CTPOHUTENBHOMN *  KJIaCChl HEOPraHWYECKUX COEIUHECHU; pabora, T10JTy4eHHbIX 3HAHMIT B
0Tpacii, UCTIONb3Ys *  OCHOBBI CTPOECHHUS aTOMOB U MOJIEKYJI; nabopaTopHbIe X0JIe TEKYIIIEro
TEOPUIO U METOBI * BUABI W MEXaHU3MBl O00pa30BaHMS XWMHUYECKOM CBs3M B | pabOTHI, KOHTPOJIS
(hyHIaMeHTaIBHBIX COEIMHEHUSAX PA3INYHbIX THUIIOB; CEMHHAPCKHE ToBbLIMICHHBII
HayK *  OCHOBBI XMMUYECKOI TEPMOANHAMUKY U KUHETUKU; SAHSTHS ypOBeHD

*  METOAbl OMNHMCAaHUS XHMUYECKOTO PAaBHOBECHS B pPacTBOpPax
JIEKTPOIMUTOB, THIPONIN3a COJEH; - IIPAKTHIECKOC

*  OKUCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHN;
* METOJbl KaUECTBEHHOIO0 M KOJMYECTBEHHOIO aHAJIM3a, BKIHOYas
METO/bI OYMCTKU U Pa3ACICHUS BEILECTB.

yMeThb:

*  ONpeAensATh MPHHAUICKHOCTh BELIECTB K OCHOBHBIM KJIACCAM
HEOPraHUYECKUX COCIUHEHUN, SHEPreTHUECKUE XapaKTEPUCTHKH H
TEOMETPUI0  MOJEKYJ, TEpPMOJUHAMUYECKHE  XapaKTEPUCTUKU
XUMUYECKHX  peakuid, BeMWunHel pH ©  XapaKTepHCTHKH
JUCCOLMALINY SIEKTPOIUTOB;

* TIOJNB30BAThCS  NEPHOAMYECKOM  TaOiumed  XMMHYECKHX
JJIEMEHTOB, MATEMATUYECKUM BBIPAKECHHEM 3aKOHA AEHCTBYIOIIMX
Macc

*  paccTaBIsTh K03(OULIMEHTHI B OKHUCIIUTEIbHO-
BOCCTaHOBUTEINIBHBIX PEAKLUAX METOJaMHU DJICKTPOHHOTO OanaHca u
MOJlypeaklMi,  MPOBOAUTH pacueThl KOHIIEHTPALUN pacTBOPOB
Pa3IMYHBIX COCTUHEHUI.

BJIA/ICTh:

*  TEOpPETHYECKMMHU OCHOBAMHU XUMHUYECKOU HAYKH;

MIPUMEHEHHE TTOTyYCHHBIX
3HaHUI B mpolecce
MOJTOTOBKHU K
nabopaTopHBIM paboTam
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HaBbIKaMH BBIIIOJTHCHUSA OCHOBHBIX XHMHWYCCKUX J'Ia60paTOpHI>IX

onepauui;

IpaBUJIaMH 0€301acHOM pabOThl B XUMHYECKOH JIAOOpaTOpHH.

**_ CokparieHust OopM OIIEHOYHBIX CPeACTB cM. B Tabmmie 2.
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Tab6mmna 2

Hepeqem, OICHOYHBIX CPEIACTB II0 TUCHUIIINHE «XHUMHSD)

HaumeHoBanue IpeacraBienue
Ne
0C OLIEHO'IHOTO Kparkas XapakTepuCTHKA OIEHOYHOT0 CPECTBA OLIEHO'IHOTO
cpeacTsa cpeacrea B ®OC
Cpe/icTBO TIPOBEPKM YMEHHH HNPUMEHSATH MOTyYEHHbIE Komruiexr
KoHTpoibaas padota | > popeprat y P Y .
1 3HAHMS JUIS PENIEHUS 3a/1a4 ONPE/IEIEHHOTO TUIIA TI0 TEME | KOHTPOJIBHBIX 3a1aHHH

(K/P)

MJIA pa3acity

110 BapuaHTaM
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Ipunoxenue 3.1
IIpumepHBIe BApHAHTHI AOMAIIHUX KOHTPOJIBHBIX padoT

IIpumep BapuanTa 1oMalIHeil KOHTPOJIBbHOI padoThl Ne 1
1. Ykaxute, K KaKOMy KJIacCy NMPUHAUIEKAT CIEAYIOINE HEOPIraHUUECKUE COSUHEHMS:
MgSOs;, Ba(OH),, SOs;, PbO, H»SiO3, Al(OH);, Nal, LiO. JlaliTe uM Ha3BaHUE TIO
CHUCTEMATUYECKOW HOMEHKJIIATYpE.
2. Hannmure ypaBHEHMsI peakiuii, XapakTepusyrouiue xumudeckue csoiicrsa CaO, HNO;s.
3. Hamumwure ypaBHEHUS pEaKIMil, ¢ MOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTBH CIIEAYIOLINE
IIPEBPALLEHUS:
Li — Li2O — LiOH — Li2SO4 — LiCL
4. llpuBenure ypaBHeHHs peakuuii momydeHus: CuS BceMu U3BECTHBIMU BaM CIIOCOOAMHU.
IIpumep BapuanTa 1oMaliHeil KOHTPOJIbHOI padoThl Ne 2
1. CoctaBbTe MONHBIE HIEKTPOHHBIE (QOpPMYNBI 31eMeHTOB 51, 25. VYkaxure 3IeKTpOHHOE
CEeMENCTBO, IPUBENUTE TpaPuuecKyto (OpMyIy BAIEHTHOTO CIIOSL.
2. YKaxuTe TOPSAKOBBIA HOMEpP, XMMHUYECKHI 3HAK U XMMHYECKHUE 3HAKM aHAJIOrOB 3JIEMEHTA,
aToOM KOTOPOTO UMEET CIEAYIOIIYIO BAIEHTHYIO JIEKTPOHHYIO CTPYKTYpy: 2s°2p°.
3. CpaBHute Mg c 1IByMs COCEIHHMMH B TEpUOJE U C JBYMs ONMDKaWIIMMU 3JIEKTPOHHBIMU
aHaJIOTaMHU B MOATPYIIIE MO CIEIYIOMNUM XapaKTePUCTUKaM: paJuyCcy aTOMOB, SHEPTUU HOHU3ALNH,
SHEPrUU CpPOACTBA K DIIEKTPOHY, 3JIEKTPOOTPULATENBHOCTH, METANIMYHOCTH, OKHCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIM CBOICTBAaM, XapaKTepy BBICIIEr0 OKCUAA U THIPOKCH]IA.
4. VKaxuTe 3JI€MEHT M KOJUYECTBO HEHUTPOHOB B SApPE €ro aromMa HMCXOAs M3 IEKTPOHHOI'O
cTpoenus ero uona: J°", 3s?,
5. Hanmmmure 3HaueHus: BCeX KBAHTOBBIX YMcel (POPMHUPYIONIETO 3JIEKTpOHa aToMa 3ieMenTa Ne 35.
IIpumep BapuanTa 1oMaliHeil KOHTPOJIbHOI padoThl Ne 3
1. Paccumraiite cranmaptHyto sHTanbnuio peakuuu 2NO + 30, = 2NO,. Vkaxute, 3K30- WIH
SHIOTEPMUYECKON SBIISETCS JaHHASI pEaKLUs.
2. Ilpenckaxure, He MPOU3BOAS PACUETOB, 3HAK U3MEHEHUS SHTPOIMH MPU CTAaHAAPTHBIX YCIOBUIX
st mpouecca: AsFsey — AsFiw) + Fo.
3. Paccuwnraiite 3Hauenne noreHnuana ['m60ca mia peakuun COq) + Ozxr) — COor M caemaiite
BBIBOJI O BO3MOXKHOCTH IPOTEKaHUsl NpOIEcca NPU CTaHAAPTHBIX YCIOBUSAX, INPEIBAPUTEIHHO
paccraBuB K03 durmenTsl. Haiinute TemnepaTypy paBHOBECHS ATOM peaKIIHH.
4. PaccunTaiiTe CTaHAAPTHYIO SHTPOIHIO PeaKIuu, BeIpaxkatomeics cxemoi: SOz +HaSr) — S +
H>Ox).
IIpumep BapuanTa 1oMaliHeill KOHTPOJIbHOI padoThl Ne 4
1. CocraBbTe MaTeMaTH4ECKOE BBIPAKEHUE 3aKOHA ACWCTBMSI MacC s CIEIYIOLIEro IMpolecca:
Zn(xyt H2O(map) — ZnOwt Haw).
2. Kak nzmenutcs ckopoctb xumuueckoi peakuu: NO) + Ozr) — NOz(r), €ciu: a) KOHIEHTPALUIO
NO ymenbumth B 3 pasa; 6) Temneparypy nporecca noBbicuts Ha 20°C (y = 3)?
3. B KaKkyo CTOpOHY CMECTUTCSI paBHOBecHe XuMudeckon peakunu: Hory + Oy — H2Or); AH<O,
€CITU: a) CHU3UTh TeMIleparypy; 0) yBeTHYUTH JaBlICHHE; B) BBECTH KaTaJU3aTOpP; I') YMEHBIIUTh
KkoHueHTpauuto H,O?
IIpumep BapuanTa 1oMalIHeill KOHTPOJIbHOI padoThl Ne 5
1. Haitnute maccy NaNOs, HeoOxoaumyto jutst mpurotoBienus 150 ma 2M pactBopa.
2. CocraBbre ypaBHeHus auccoumanmu coenuHenuid HoS, HIO. B Ttex cayuwasx, rae 3To
HE00X0IMMO, MPUBEIUTE YPaBHEHUS CTyNeH4YaToi auccoruannu. CocTaBbTe BBIPAKEHHSI KOHCTAHT
JMCCOLMAMN TPeNIoKEeHHbIX kucioT. Kakas u3 nByx siBisiercs Oosee ciaboi? PaccuumTaiite
CTeneHb aucconuanuu oaHou u3 kuciot B 0,01 M pactsope.
3. CocraBbre BbIpaxenus I[IP AgBr, AgCl, cpaBHuTe uX pacTBOpuMOCTh. PaccuuTaiite
KOHIIEHTPALMIO KATHOHOB ¥ aHHOHOB B HACBIILIEHHOM PacTBOPE OJJHOI'O U3 3TUX BEILECTB.
4. Paccuuraiite koHUeHTpanuo noHoB OH™, a Taxke pH pacTBopa, yKaKuTe peakluio Cpelsl IpH
KoHIIeHTpaius noHoB H* pasroii 2,88*10° mons/m.
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5. IlpuBeaute MOJEKYJISIPHBIE U MOHHBIE YPAaBHEHMSI TEX PEaKLUil, KOTOpbIE BO3MOYKHBI B PACTBOPE,
OOBSICHUTE UX HAIIPABICHHOCTb:

NaOH + CaCOz3—

CaSOq4 + SrCh —

CuOH2S0O4 + HCl —

Cu(NO3); + HoS —

CuCl, + AgNO3 —

6. Kakue 13 yka3zaHHBIX COJIEH MMOABEPralOTCs TUAPOIMU3Y: HOAUI JIUTHS, CYIb(PUT HATPUS, HUTPAT
aMOMUHUS, KapOoHaT ammouus. [IpuBenute MONEKyIspHbIE M HWOHHBIE YpaBHEHHs THIpPOJIN3A,
YKQ)XKUTE PEAKLUIO CPEIbl U YCIOBUS CMEILEHUSI PABHOBECUS THIPOJIN3a.

7. llpm kakoil Ttemmeparype 3amep3Her pactBop 0,022 monp rmoko3sl B 100 r BoabI?
Kpuockonnueckas nocrostHHasi BoJibl paBHa 1,86.

IIpumep BapuanTa 1oMaliHeill KOHTPOJIbHOI padoThl Ne 6

1. YkaxxuTe CTereHb OKUCIICHUS aTOMOB B cienyromux coequHerusx: NaClO, Fex(SOs)s3, CaSiOs

2. Ykaxure tun OBP nns xaxnoi u3 npuseneHHbIx cxeM peakuuii: Cu + HaSO4(x)— CuSO4 +

+ SO + H20; NaNO; — NaNO: + 0O;. PaccraBpre K03(p(pUIIMEHTHI, MONB3YSICH METOJIOM
AIIEKTPOHHOTO OanaHca. YKaKUTe OKUCIUTENb U BOCCTAHOBHUTENb.

3. PaccraBpre kodd¢uimentsr B cxeme OBP: HNO3 + SO; + H,O — NO + H>SOs, nons3ysicek
METOJIOM IOJIypEaKIU.

IIpumep BapuanTa 1oMalIHeil KOHTPOJIBHOI padoThl Ne 7

1. B mpuenennoii cxeme: K,CrOs4 + KCl + HO — Cr(OH); + KOH + Cl paccraBbre
ko puumentsl. Ha ocHoBanuu pacuera 3/IC peakuuii onpeaenure, BO3MOXKHO JIM €€ MPOTeKaHue
B YKa3aHHOM HalpaBJIEHUH IIPU HOPMAJIbHBIX YCIIOBHUSX.

2. Paccunraiite anexkTpoanblil noteHman xpoma B 0,1M pactope Crz2(SOs)s.

3. Paccuuraiite DJIC snemeHTa, COCTaBICHHOIO M3 MEAHOTO M CBUHIIOBOrO 3JeKTpoaoB B 0,01 u
0,1 M pacTBOpax X COJ€l COOTBETCTBEHHO.

4. Ompenenure, Kako U3 Haxoaauiuxcs B koHTakTe MmetamuioB Cd —Co, Oyner moaBeprarbes
KOppO3UHU B arpeccuBHOI cpene. Hanmumure ypaBHEHUS KaTOJHOTO M aHOJHOTO IIPOLIECCOB B: a)
KUCIIOH; 0) HEUTpaIbHOH cpenax.

5. Hanumure ypaBHeHUs peaklUid dJ€KTpoin3a paciiiaBa Nal Ha MHEPTHBIX IEKTPOJax.

6. Hanmumure ypaBHeHus peakuuil anexrponusa pactBopoB BaS, KNO; Ha HHEPTHBIX 2JIEKTpOIaX.
7. Onpenienure, Kakue M3 MOHOB, M3 UMerommxcs B pactsope: Cl-, NOs~, AP™ Sn**, Ni** u B xakoii
MOCTIeIOBATEIBHOCTH OYyT pa3psiKaThCsl HA MHEPTHBIX KAaTOJIe U aHOJE.

8. U3 pactBOopa miaruHoBOW conu 3a 20 MuH TOK cuijod 2,5 A Beigenun 1,517 r meramna.
Omnpenennure MOJIIPHYIO Maccy 3KBUBAJICHTA MIJIATUHBI.

9. Tok cunoii 1,5 A BblaenseT U3 pacTBOpa COIM Kagmus 3a 2 4 6 r metaya. Paccunraiite BbIXO]
10 TOKY.

IIpunoxenue 3.2
OO0pa3ubl KOHTPOJIBbHBIX PadoT 1JIsl pyOesKHOI0 KOHTPOJIA
KonTpoabsHnas padora Nel
1. VkaxuTte, K KakoMy KJaccy MpUHAJIeKaT CIeIyIOINe HEOPTaHNYECKUE COETMHEHUS, TaTE UM
Ha3BaHME 10 CUCTEMAaTUYECKOW HOMEHKIIATYPE:
Cu(OH)2, NOz, HNO3, Mg(NO3)2, HoS
JlonuiuTe ypaBHEHHs BO3MOKHBIX PEaKIUM:
Al + HCl —
CaCOs3 —(t)
SiO; + HF —
Cu+ HNO; —
NH; + HNO; —
2. CocTaBbTe AIEKTPOHHYIO (DOPMYITY CIEIYIOIIETO AIEMEHTA!

Ca*
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Hanumure 3HaueHns BCEX KBaHTOBBIX YHMCEN AJIS 3 — YPOBHS

3. PaccuuraiiTe SHTAJIBIUIO CENYIOIIEH peaKuu:

4P 15y + 502() = 2P205(1s),

€CITU CTaHJapTHBIE SHTANBINU (pocdopa, kucaopoaa u okcuaa Gocdopa (V) pasusr: 0, 0, (-1507,2)
K/JI>K/MOJIb, COOTBETCTBEHHO.

KonTpouabnas pabora Ne2

1. B KaKkyro CTOpOHY CMECTUTCS paBHOBecHe XxuMuueckoi peakuuu: Hor) + Oy — H2Or); AH<O,
€CIIU: a) CHU3UTh TeMIlepaTypy; 0) yBETHYUTH JaBlICHHE; B) BBECTH KaTaJU3aTOpP; I') YMEHBIIUTh
koHeHTpauuto H,O?

2. Paccuuraiite koHueHTpanuo noHoB OH™, a Taxxe pH pacTBopa, yKaKuTe peakluio Cpelsl Ipu
KOHIIeHTpaius noHoB H* pasroii 2,88*10° mons/m.

3. Vkaxwute T OBP ms xkax ot u3 npuBegeHHbix cxem peakiuit: Cu + HoSO4(x)— CuSO4 +

+ SO + H20; NaNO; — NaNO: + 0O;. PaccraBpre K03(p(PUIIMEHTHI, MOIB3YSACH METOJIOM
AJIEKTPOHHOTO OajaHca. YKaKUTEe OKUCIUTENb U BOCCTAHOBHUTENb.

4. Paccumuraiite DJIC s1emeHTa, COCTaBICHHOTO U3 MEIHOTO M CBUHIOBOrO 3ekTpooB B 0,01 u
0,1 M pacTBOpax uUx COJ€H COOTBETCTBEHHO.
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IIpunoxenne 3.3
Bonpoch! 1J1s1 MOATOTOBKHU K 9K3aMeHY M0 JHCHUIINHE « XHUMHUD)

1. BonnoBast pyHKIHS. DIeKTpOHHOE 007aK0 U opOHuTaib. KBaHTOBBIE UMCIIA, MX B3aUMOCBSI3b
2. I'maBHOe KBAaHTOBOE WYHUCIIO. OHepreruueckue ypoBHH. OpOHTanbHOE KBAHTOBOE YHCIIO.
[ToxypoBuu. dopma s- u p- opOuTanei.
3. MaruutHoe kBaHTOBO€ uncio. KonuuectBo opOutaneit B s-, p-, d- u f- moaypoBHAX, B3auMHas
OpHEHTAIUs] aTOMHBIX OpOuTaIIeH.
4. CiuHOBOE KBAHTOBOE YHCIO. MaKCHMabHOE YHUCIIO AJIEKTPOHOB Ha OpOUTANAX, MOAYPOBHAX U
YPOBHSIX.
5. IlpyHUMII M TOCIIENOBATEIBHOCTh 3AIlOJIHEHUS 3JEKTPOHAMHU 3HEPreTUYECKUX YPOBHEH H
MIOlypOBHEN B MHOT'03JIEKTPOHHBIX aTOMAX.
6. MakcuManbHOE YUCIIO AIEKTPOHOB HAa OPOUTAIISAX, TOLYPOBHSIX H YPOBHSIX.
7. IlpaBuino Ilaynu u npasuno ['yHaa (mpuMepsl NIpUMEHEHNUS).
8. Ilepnonuueckuii 3akoH J[.1.MeHaeneeBa u nepuoanyecKkas CUCTEMA IEMEHTOB C TOUKU 3pEHUs
CTPOEHUS IEKTPOHHOM 00010ukH aToMOB. CoBpeMeHHast (popMyJIMpOBKa IEPUOTUIECKOTO 3aKOHA.
9.Ilepnoauueckas cucrema 3yeMeHToB. Ilepuonbl u rpynmsl aeMeHToB. [IpuunHa nepuoauueckoro
HU3MEHEHHUSI CBOMCTB 3JIEMEHTOB.
10. Panguyc aroma, sHEprusi HOHU3ALUK, CPOACTBO K AIEKTPOHY, NIEKTPOOTpHULATENbHOCTH (D0).
M3MeHeHne 3TUX napaMeTpoB 110 MEPUOIaM U TpyIIaM EPUOJUUYECKON CUCTEMBI.
11. OcHOBHBIE XapaKTEpPUCTUKH XUMHUYECKOW CBSI3U (JUIMHA CBSI3M, DHEPrus CBS3U, MOJIAPHOCTH
CBsI3M). BaneHTHbIE yIIIbL.
12. U3MeHeHHE MOTEHIMATbHOW PHEPrUM CHUCTEMbI MPH CONMKEHHWU JBYX aTOMOB BOJOPOAA.
JlnuHa ¥ SHEprus CBsI3M B MOJIEKyJe BoAopojaa. M3MeHeHne sHepruu CUCTEMBI NMPH 00pa30BaHUU
XUMUYECKOH CBS3U.
13. MexaHu3Mm oOpa3oBaHusl KOBaJEHTHOH cBs3u. OOmas mapa 3JIeKTpoHOB. KoBaJeHTHOCTh
atoMoB. KoBaneHTHass HemosisipHass W 1ossipHas  cBsi3b  (mpumepsl).  Hacelmaemocts u
HaIPaBJIEHHOCTh KOBAJIEHTHON CBSA3H.
14. - u 7 -cBs3u. IIpocThie ¥ KpaTHBIE CBSI3U HA IPUMEPE MOJIEKYJIBI a30Ta.
15. Mexanu3m oOpa3oBaHusi HOHHOM cBsi3u. IIpaBuio okrera. MoHHas CBsI3b KakK HpelenbHBIN
Clly4ail KOBaJIGHTHOW MOJIsIpHON cBsi3u. CTeneHb HOHHOCTH XMMUYECKOW CBSI3U U BJIMSHME Ha Hee A
50 B3aMMOJIEHCTBYIOIINX aTOMOB.
16. BajleHTHOCTh aTOMOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUU. [ 'mMOpuaHble opOHMTaNH, UX
¢opma. Tursl ruOpUAM3aILMHE: Sp, SP°, SP° U PACIIONOKEHUE OpOUTaell B IPOCTPAHCTBE.
17. Banentnele yruel. IIpoctpanctBeHHass ¢opma Mosekyn. JIuHelHble, YIJIOBbIE U
nUpaMuAaIbHbIE MOJIEKYJIbl. CXeMbl TepeKpbIBaHHs BaJCHTHBIX OPOUTAJICH B THX MOJIEKYJIaX.
18. JunonbHbIA MOMEHT. JIUMOIBHBIM MOMEHT XUMUYECKOM CBS3U U MOJIEKYJI CIIOKHOTO BELIECTBA.
19. Tlonstus "cucrema", "daza", "kommoneHt" (ompeneneHus). ['OMOT€HHBIE W TETEPOTECHHBIC
peaxkuuu (IpuMeps!).
20. DOnepreruueckue 3(P(eKTbl XUMHUUECKUX peakuuid. OK30- U HHIOTEPMHUUYECKHE PEaKLIUU
(mpuMepsl). DHTanbnuUA. 3akoH I'ecca U ceACTBUSI U3 HETO.
21.0xapakTepu3yiTe  OSHTPONMIO  KaK  (PYHKIUIO  COCTOSHHS,  SABJSIOMIYIOCS — MeEpou
HEYNOPST0YEHHOCTH CUCTEMBI
22.0Oxapakrepu3yiite sHepruro [ mbOca kKak KpUTEpUl BO3MOKHOCTH IMPOTEKAHUS XUMUYECKOM
peaxkuuu.
23. IlpumeHeHue cinencTBUM M3 3akoHa I'ecca mns pacueTa SHTANBIMM XUMHUYECKHX PEAKIMIL.
CrannapTHble yCIOBUA. DHTAIBIN 00pa30BaHUS CIOXKHOTO BEIIECTBA.
24. CpenHsis 1 UICTUHHAs CKOPOCTh XMMHUUYECKOM peaklMy. BnusiHre KOHIIEHTpaIMU pearupyonmx
BEIIECTB HA CKOPOCTh XMMHUYECKOM peaklUy. 3aKOH AEHCTBYIOLIMX Macc.
25. T'oMOreHHble XMMHUYECKHUE peaklUu (IIpUMephl). BinsHue Ha CKOpOCTh TOMOTE€HHOM peakluu
KOHLEHTPALlU! pPEarupyromux BeEIecTB. 3akoH JeicTByromux wmacc. KoHcranTa ckopoctu
peaxkuu.
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26. BnusHue temmepaTypbl Ha CKOPOCTh XMMMUYECKOM peaklMHU. AKTHBHBIE MOJIEKYJIbI, SHEPIHUS
akTuBauuu. [IpuynHa 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIMM OT TEMIEPATYPHL. Y paBHEHHE
Bant-T'odda, TemneparypHsiit K03 uImeHt.

27. TI'ereporenHble peakuuu (mpuMmepsl). CKOpOCTb IE€TEPOr€HHON peakLuu, BIHMSHHE Ha HeEe
middy3un u moBepxHOCTH paszzena ¢a3. Koncranra paBHOBeCHs ISl T€TEPOT€HHON peaKIiH.

28. Karanu3 u karanuzaropbl. Karamms3 TOMOre€HHBII M T€TEpOreHHBbIH, IOJIOKUTENBHBIN H
OTpULIATENbHBIN. MexaHu3M NeHCTBHS KaTaiau3aropoB. lIpuMepbl mpyUMEHEHus KaTalu3aTopOB B
IIPOMBIIIJIEHHOCTH.

29. Heobpatumble u oOpaTHUMbIe peakiuu (mpuMepsl). XUMHUYECKOe paBHOBECHE B TOMOTEHHBIX U
reTeporeHHbIX cucreMax. Koncranta paBHoBecusl.

30. IIpaBuno Jle-lllaTenpe u MpUMEHEHNE €r0 K paBHOBECHBIM CHCTEMaM. BiusiHue temnepaTypel,
JABJICHNS U KOHLEHTPALMU pearupyroLiX BEIECTB Ha NI0JI0KEHNE paBHOBecus. [IpumMepsl.

31. BausHue teMmepaTypbl, AAaBJICHUS M KOHLEHTpALMM pEarupyrollyux BEIIECTB Ha I0JIOKEHUE
paBHOoBecus. [Ipumepsl. BpiOOp ONTHMaibHBIX YCIOBHUN NpPOBENEHHS XUMHUYECKMX pEaKUuil Ha
npumepe cuHTe3a ammuaka: Nao + 3Hz «<>2NH3; AHyxp < 0.

32. PactBophl. CriocoObI BBIpayKEHHs COCTaBa PacTBOPOB (MaccoBasi 10JIs, MOJISIpHAs M HOpMaJlbHast
KOHLEHTPALlUU, THUTP). HacepllieHHble, HEHACBIIEHHBIE M IIEPECHILIEHHBIE  PACTBOPBI.
Ilepexpucrammsanus.

33. TennoBble >(PQPEKTbl MpH PACTBOPEHUM KPUCTAJUIMYECKOTO BELIECTBA B  IKHJKOCTH.
ConpBaranys U rufpaTtanus. DHTAIbIUS pacTBOpeHUs. BiusHue TeMnepaTypsl Ha paCTBOPUMOCTh
KPUCTAJIJIMYECKOTO BELIECTBA B JKUIKOCTH.

34. PacTBOpMMOCTH Ta30B B >KMJIKOCTH. 3aBUCHUMOCTb PacTBOPUMOCTH TIa30B B HAKOCTH OT
naBneHus (3akoH ['enpu) u temmneparypsl. [lpumenenune mnpasuna Jle-lllarense k mpoueccy
pacTBOpeHus ra3a B JKUJIKOCTH.

35. DneKTpoIuThl U HEEKTPOJIUTHL. Teopus anekrpoauTudeckoi aucconuranuu. CreneHs (o) u
KOHCTaHTa (Kuuc) Jucconuanuu. DakTopsl BIUSIONME HA O U Kye? CuibHBIE U cinalbie
JIEKTPOJIUTHI (IIPUMEPHI).

36. luccounanus annekrpoautoB. CTyneHdaras AUCCOLMALMS KUCIOT U ocHOBaHMM. Ha nmpumepax
muccormanuu pocdopHoi kucnotsl (H3POs4) u ruppokcuna kobansta (II) Co(OH)2. Koncranra
IIEKTPOJIUTUYECKON JUCCOLUALIH.

37. 3akon pazbaBnmenuss OcTBampia Aisi cinaboro OWHAPHOrO SIEKTPONHUTA (BBIBOA). BiusHue
KOHIIGHTPALIUU PAaCTBOPA CI1a00r0 AJIEKTPOJIUTA HA CTETIEHB HJIEKTPOIUTHUECKON JUCCOMAIIUH.

38. HMoHOOOMEHHBIE peakIuu C O00pa3oBaHMEM OCaJKa, raza, Cladoro JJIEKTPOJIUTA WIH
KOMILJIEKCHOTO MOHA (IPUMEPHI).

39. IlpousBeneHue pacTBOPUMOCTM M IPUMEHEHUE €ro JUld BBIYHUCIEHHWS KOHLEHTpPALUU
HACBILLIEHHOI'0 pacTBOPA U BO3MOXHOCTH BBINAJIEHUS 0CAJIKa U3 pacTBOpa.

40. Dnektponuthueckas naucconuanus Boabl. KoHcTtanTa auccomuanuu  Bonabl. HMoHHOE
IIpou3BeAeHNE Boabl. Bonopoansiil nokasarens (pH) pacTBopos.

41. KoHueHTpauus HOHOB BOJOPO/a U MOHOB TMAPOKCHIA B HEUTPAJIbHBIX, KUCIBIX U LIEIOYHBIX
pactBopax. [lokazarens pH u ero 3HaueHne B 3TUX pacTBOpPaAX.

42. Tunponmus coneit. Crynenvarsiii ruaponu3. M3menenune pH npu runpomnmse. HeoOpaTtumbiid
TUAPOJIN3.

43. CreneHb M KOHCTaHTa T'MApoiu3a. BiusHue TemmepaTypsl M KOHLIEHTpAallMM pacTBOpa Ha
TUAPOJIN3.

44. OKuCIUTENBPHO-BOCCTAHOBUTENbHBIE peakuUU. CTeneHb OKHUCIEHWS U BaJEHTHOCTb ATOMOB.
OxucieHyre 1 BOCCTaHOBJIEHHE.

45. IlpaBuna paccTaHOBKU KO3((HUIIMEHTOB METOJIOM JIEKTPOHHOT0 OaaHca.

46. mpaBWIIa pacCTaHOBKU KOA((PHUIIMEHTOB METOIOM IOJTy-pPEaKLIn.

47. Tunbl OKUCIMTEIBbHO-BOCCTAHOBUTENBHBIX peakiuil. BiusHue ycnoBui NpOBEAECHHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH (KMCIOTHOCTh CPEJbl, TEMIIEpATypa, KaTalu3aTop) Ha
COCTaB MPOJYKTOB pEaKILUU.
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48. Omnextponus. IlocienoBarenpHOCTh pa3psga HMOHOB Ha 3iekTpojax. CXeMbl IPOLECCOB
aneKTponn3a paciuiasa u pactBopa NaCl. 3akoHsl aiekTponu3a (3axkonsl Qapanes).

49. Dnekrponn3. CxeMbl IIPOLECCOB AIEKTPOJIU3a C MHEPTHBIMHU 3JIEKTPOAAMH M PacTBOPUMBIM
aHogoM. [IpumeHneHnue anexkrponnsa.

50. PaBHOBecue B CHUCTEME METAUI-PACTBOP €ro COJIM. YCTPOMCTBO M MNPUHIMUN JEHCTBUSA
MEPBUYHOTO TaJIbBAaHUYECKOT0 dieMenTa Jlanuens-Axkoou.

51. OrtHoOCUTENBHBIM BIEKTPOAHBIM mnoTeHuual. Bonxopoxanblii snekrpoxn. CraHmapTHbBIN
3JIEKTPOHBIM MOTEHIMA. Psiji CTAHIAPTHBIX JJIEKTPOAHBIX MOTEHIMAIOB Wi nap Me/Me™ (psin
HaIpsDKEHWH) W BBIBOJBI M3 Hero. lIpuMeHeHue cTaHAapTHBIX 3JIEKTPOAHBIX MOTEHLMAIOB JUIs
OIIpeAEIEHUS BO3MOKHOCTH ITPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.
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IIpunoxenue 3.4
[Tpumep sK3aMeHAIIMIOHHOTO OUjIeTa
MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHMS POCCUUCKON DEJIEPALINUN
DEJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJIP)KETHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE BBICILIET'O
OBPA3OBAHUN
«MOCKOBCKHI NOJUTEXHUYECKUAA YHUBEPCUTET»
(MOCKOBCKHWM IMOJINTEX)

DakynbTeT XUMHYECKOH TeXHOJIOTHH ¥ OnoTexHoNIoruH, kKadenpa «Xumbuorex»

JlucuurmHa « XUuMUsD)

Oo6pasoBarensHas nporpamma 08.05.01 «CTpoHTENbCTBO YHUKAIBHBIX 31aHUH H COOPYKCHUI,
po¢uab « CTpOUTENBCTBO BBICOTHBIX U OOJIBIICTIPOJICTHEIX 3IaHUH H COOPYKEHHI

Kypce 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET Ne 1.

1. Oxcuasl U ruapokcuasl smeMeHToB [VA rpynmsr (yrimepox - cBuner). CrmocoObi
nosryuyeHus Ousnyeckne U XUMUIECKUE CBOMCTBA.

2. HpOI/I3BCI[CHI/Ie pPacTBOPUMOCTU W MMPUMCHCHUC Cro AJid BBIYMCIICHWSA KOHICHTPAIIUU
HACBIIIICHHOTO paCTBOPAa U BO3MOKHOCTHU BBITIAACHUSA OCaJKa U3 pacTBOpPA.

3. Xnopun HAaTpUsT — HATPUH — THAPOKCH] HATpUi — KapOOHAT HATPUS —  XJIOPHJI
HaTpus.

4. Paccuunraiite koHIeHTpauno noHoB OH™, a Takxke pH pacTtBopa, ykaxure peakuuto
Cpelbl IpH KOHLEHTpanus oHoB H' pasuoii 2,88*10°¢ Momb/i.

VrBepxaeHo Ha 3acenaHuy kadenpsl «Xumbuorex» «__ » 201__ r., mpoTokon Ne .

3aB. xadenpoit «Xumbuorex» /1.B. ApramoHoBa/

JIOIIEHT, K.X.H.
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