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1. Ileau ocBOeHMS AMCIMIIIMHBI

K 0CHOBHBIM LeJISIM OCBOEHUS TUCIMITIMHBI « XUMHSD) CJICIyeT OTHECTH:

- TeOpeTI/I‘IeCKOC OCBOCHUC O6y‘laIOH_[I/IMI/IC$I OCHOBHBIX pa3[[e.HOB XUMHH, HCOGXOI[I/IMLIX JUJIS
npodeCCHOHATBHOM IeATETLHOCTH

- OCBOEHHE METOJIOB XMMHUYECKOTO JKCIEPUMEHTa I NMPUMEHEHUs B MPO(PECCHOHATBLHONH U
HAYYHO-KMCCIIEI0BATEILCKOM IEATETbHOCTH

K OCHOBHBIM 3a/layaM OCBOCHHA OUCIUIIINHBI «XUAMUAD) CJ'ICI[yeT OTHECTH.:

- pa3BUTHE MPAKTHYECKUX HABBIKOB IO BOMPOCAM, CBSI3aHHBIM C NPHUMEHEHHEM OCHOBHBIX
XUMHUYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUYCCKUX PEaKIIHii;

- (opMupOBaHHE HABBIKOB HCCIIEOBAHUS XHMHYECKOTO BO3JICHCTBHS Ha IPOMBIIIJICHHBIE
OOBEKTEL.

2. Mecto nucuuniaussl B crpykrype OOII 6akanaBpuara
HuctunnmHa « XUMHSD OTHOCUTCS K YUCITY 0a30BBIX YUCOHBIX JUCIUTUIMH YacTH auciuruinH OOIT

OakanaBpuata mo HampasieHuo moArotoBkd 08.05.01 «CTpouTenbcTBO YHHMKANbHBIX 30aHUA U
COOPYKECHHIN»

HucuunnmHa «XuUMUSD» B3aUMOCBSI3aHA JIOTHUECKHM U COJEPKATEIbHO-METOJIMYECKH CO
CIEAYIOIMUMH AUCHUIIMHAMU U nipakTukamu OOIT:

B o6sazamenvrot yvacmu broxa 1 «/Jucyuniunsvt (Mooyau)»:

- Ou3mkKa;

- MaremaTuka,;

- ConpoTUBIIEHUE MaTEPUATIOB;

- ImxenepHas reosiorus;

- bezonacHOCTh XKU3HEAEATEILHOCTH;

- HanorexHosnoruu B NpoM3BOJICTBE CTPOUTENIbHBIX MAaTEPHUAIIOB.

3. IlepeuyeHb IUIAHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHS 0 JUCHUIINHE, COOTHECEHHbIE ¢
IVIAHUPYEMbIMH pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHOH NPOrpaMMBbl
B pesynpTaTe OCBOGHHS MNUCHUIUIMHBI Yy OOyYarommxcsi (QOPMHUPYIOTCS — CIEAYIONIUE
KOMIETEHIIMM M JOJDKHBI OBbITh JOCTUTHYTHI CJEAYIOUIME pe3ysibTaTbl OOydeHHs Kak JTal
(OopMHUpOBaHMS COOTBETCTBYIOLIMX KOMIIETEHLIMN:

Kon B pe3yabTaTte ocBoOeHUA
N [lepedeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHSA
KOMIIETEHIN 00pa3oBaTeJLHON MPOrpaMMBbl
N MO TUCIHIIINHE
7 o0yualouuiics 10/KeH 00,1a1aTh
OIIK-1 Crioco0eH pemaTh TPHKIATHBIC 3HATD:

3aJjaud CTPOUTEIBHON OTpaciy,
UCIOJNIB3YSl TEOPUI0 U METOJBI
(byHIaMEHTaJIbHBIX HAyK

OCHOBHBIC 3aKOHbBI XUMUU,

KJIaCChI HCOPraHNM4YCCKUX COCHHHGHHﬁ;

OCHOBBEI CTPOCHUS ATOMOB U MOJICKYIJI;

BUbI u MEXaHU3MBI O6pa30BaHI/I$I

XMMHUYECKOM CBS3M B  COCJIUHCHHUSIX

PAa3JIMYHLIX TUIIOB,

®  OCHOBBI XMMHYECKOM TCPMOANHAMUKHU H
KHHCTHUKU,

hd MCTOABI OIIMCaHHuA XHUMHYCCKOT'O
PAaBHOBECHUA B pacCTBOpaxX 3JICKTPOJIMTOB,
TUAPOJIN3a COHGIZ;

® OKHCIIUTCIBbHO-BOCCTAHOBHUTECIIbHBIC

PCaKuuun;




®  METOAbI Ka4eCTBEHHOTO "
KOJIMYECTBEHHOI'O  aHallM3a, BKIIOYasd
METOJBI OUMCTKHU U PA3ICIICHHS] BELIECTB.
yMeThb:

®  OIpeaessATh NPUHAMICKHOCTh BEIIECTB K
OCHOBHBIM  KJIaCCaM  HEOPraHUYECKUX
COEIMHEHH, JHEpPreTUYeCKue
XapaKTEPUCTUKUA U T€OMETPUIO MOJIEKYI,
TEPMOJMHAMHYECKUE  XapPaKTEPUCTUKH
XUMUYECKUX peakiuil, BeauyuHsl pH u

XapaKTepI/ICTI/IKI/I auccourannuu
3JIEKTPOJIUTOB;

®  [I0JB30BATHCS MEPHOIUICCKON TaOIHIICH
XHUMHYECKHX 3JIEMEHTOB,

MaTeMaTHYECKUM BBIPQKCHHEM 3aKOHA
JIeMCTBYIOIMX MacC

®  pacCTaBIATh KO3 PULIUEHTBI B
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaknusax  METOJaMH  DJIEKTPOHHOTO
OamaHca M MOJIypeakiuil, MNpPOBOJUTH
pacueThl  KOHIIGHTpPAaMH  pacTBOPOB
Pa3JINYHBIX COCUHEHUI.
BJIA/I€Th:

®  TEOPETHMYECKUMH OCHOBAMH XUMHYECKON
HaYKH;

® HaBbIKAMU  BBINOJHEHUS  OCHOBHBIX
XUMHAYECKHX JJAOOPATOPHBIX OTIEPAINi;

* mpaBwiaMu 0e30MacHON paboThI B
XUMUYECKOH 1abopaTopuu.

4. CTpyKTypa M cojep:KaHue JUCHUNIHHBI

OO6mmas TpyI0eMKOCTh JUCIMILTUHBI COCTaBiseT 3 3aueTHBIX equHUIbl (108 akagemuveckux
yaca, U3 HUX 54 yaca — caMocCToOsiTelIbHas paboTa CTYAEHTOB) Bce BrepBoM cemectpe. CTpyKkTypa u
coJiepKaHue AUCLUILIMHBI « XUMUsD» 110 CpOKaM U BUAaM paboThl oTpaxeHsl B [Ipunoxxenun 1.

Jlexuuu — 1 yac B Henento. Beero 18 vacos.

JlaGopatopusie paboTel — 1 yac B Heaemto. Beero 18 vacos.

Cemunapsl — 1 yac B Hezemto. Beero 18 vacos.

dopma KOHTPOJIS — IK3aMEH.

Conep:xaHue pa3/ies10B IMCUUILINHBI
OBIIASA XUMUA
Tema 1. OcHOBHBbI€ XUMHYECKHE MOHATHS H 3AKOHBI
3aK0H COXpaHEHHUsI MAaTEPUH, 3aKOH TTOCTOSIHCTBA COCTaBa, 3aKOH SKBHUBAJIEHTOB, 3aKOH MPOCTHIX
KpaTHBIX OTHOIIECHUH, 3aKOH MPOCTHIX 00BbEMHBIX OTHOIIeHMI [eii-Jltoccaka, ra3oBbie 3aKOHBI, 3aKOH
ABoragpo. ATOMHBIE W MOJIEKYJISIDHBIE MAacChl, KOJHMYECTBO BemlecTBa. [IpuMeHeHne OCHOBHBIX
3aKOHOB XMMHH K KOJIMYECTBEHHBIM PAacyeTaM IO YPABHEHUSIM PEAKIIUH.
Tema 2. OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeAUHEHU
OCHOBHBIE KJIACChl HEOPraHWYECKUX COEJAMHEHMI: OKCHU[bl, OCHOBAHUS, KHUCJIOTHI U COJIH.
OCHOBBI HOMEHKJIATYphl XUMHYECKUX COeMMHEHUNH. HeKoTOphie METOBI MX MONYYEHUSI, OCOOCHHOCTH
XHMHYSCKHUX CBOMCTB.
Tema 3. CTpoeHue 3J1eKTPOHHOI 000/104KH aToMa. [lepuoauyeckuii 3aKoH
.. MenaeneeBa



Ctpoenune aroma 1o bopy. KopnyckymnsipHo-BOJIHOBBIE CBOMCTBA MaTepuu. Y paBHeHue [lmanka.
[Tpuniun HeornpeneneHHocTH. Y paBHenue Llpenunrepa u BOIHOBbIE (DYHKIIMU 3JIEKTPOHOB.

KBantoBble umncna. ['aBHOE KBAHTOBOE YHCIO. JHEpPreTUYeckue ypoBHU. (OCHOBHOE U
BO30Y)XJIEHHOE COCTOsiHMEe aroma. OpOuTaqbHOE KBAHTOBOE YHCIIO. DHEPreTHYecKrue MOTYPOBHHU.
dopMa aTOMHBIX oOpOuTanel. MarHuTHOe KBAaHTOBOE YHCIIO. ATOMHBIE opOuTanu. OpueHTanus
aATOMHBIX opOuTaneit B mpocTpancTBe. CriuH 3nekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[IpaBuno Ilaynmu. MakcuMmanbHOE KOJMYECTBO JJIEKTPOHOB HAa DSHEPreTUYECKOM YpPOBHE,
NOJypOBHE M aTOMHOU opOutanu. [lopsaok 3amoiHeHHs YHEPTeTHUECKUX YPOBHEW M IMOIypOBHEH B
MHOTOJJICKTPOHHBIX aromax. lIpaBuno I'yrma. s-, p-, d- u f- »snementsl. VX pacnonokeHue B
nepuoanyeckon cucreMe [I.1. Menneneesa.

Ilepuoauueckuii 3akoH U neproanueckas cuctema snemeHToB [{. M. MenneneeBa. [lepuoasl u
rpymnbsl.  CTpoeHHE TNEepHOAMYECKOW CHCTEMBI M CTPOCHHE JJIEKTPOHHOW OOOJOYKH —aToMa.
DONeKTpOHHBIE aHaloru. BalleHTHbIE AMEKTPOHBI y s-, p-,d- U f- 3eMeHTOB. ATOMHbIE MapamMeTphl.
ATOMHBIE M HMOHHBIE DPAIUYyChl. DHEPrus MOHU3aLUUU (MOHU3AaLMOHHBIN moreHiuan). CpoAcTBO K
ANEKTPOHY.  DJIEKTPOOTPULIATEIBHOCTh. llepHOIMYHOCTE B HM3MEHEHUM AaTOMHBIX MapaMeTpoB M
XMMHYECKHUX CBOMCTB 3JIEMEHTOB.

Tema 4. XumMnueckasi CBSI3b U CTPOCHUE BellleCTBA

Tunbsl xuMudecko cBsi3u. KoBaneHTHas xumudeckas cBsi3b. OOIIas AJIeKTpoHHAs napa. Meroa
BasleHTHBIX cxeM (BC). Dmueprernueckas amarpamMma o0Opa3oBaHHS  MOJICKYJBI  BOJOPOJA.
[TepexpriBanue 3MEeKTPOHHBIX 007aKoB. [[nmrHa cBs3u. CBOMCTBA KOBAJICHTHON CBSI3U: HACKHIIIAEMOCTb,
HaIpaBJICHHOCTh U MOJISIPHOCTh. /[UMOJBbHBIA MOMEHT CBSI3M. J{UMOJBbHBIM MOMEHT MOJIEKYJIbl. loHHas
CBA3b, KaK IMpeNeibHBIN Cilydaill MOJSIPHON KOBAJIEHTHOM CBSI3U. ATOMHBIE M HOHHBIE PaJUYCHI.
CrpykTypa MOJIEKYJIBI U €€ 3aBUCHMOCTb OT CTPOEHMSI BHEIIHErO JJIEKTPOHHOTIO YPOBHS aTOMOB.
HanpaBrneHHOCTh KOBaJICHTHOUW CBs3U. BanentHele yribel. ['mOpumuzanus cBsizedd. [ uOpuamsarus
aTOMHBIX OpOUTaNel NEHTPAILHOTO aToMa THIA Sp, sp’, sp’. KpaTHble cBsA3M; G- U m- CBA3H. JJOHOPHO-
aKienTopHas cBsi3b. Bogopoanas cBs3b. OCOOEHHOCTH METATUUECKOM CBA3H.

Tema 5. Tepmoxumusi. OCHOBbI XUMHYECKOH TEPMOJAMHAMMUKH.

Ouneprerndyeckne 3¢p¢exTsl mporeccoB. CHCTEMBI, COCTOSHUS M (QYHKUUH COCTOSHHSL.
TepmonuHamMuueckue mnapameTpbl. BHyTpeHHssE SHeprus, pabota, TEruioBOH A(DQPEeKT XUMHUUYECKON
peaknuu. 3aKOHbI TEPMOAMHAMUKH. DHTaNbIUs, sHeprust ['ndoca.

3akoH l'ecca u cimenctBusi U3 Hero. [IprmeHeHHMe WX IJI1 pacyeTa SHTAIBIHN XUMHUYECKUX
peakuuii 1 (pa30BbIX MPEBPALICHUN.

Tema 6. XumMnyeckasi KHHeTHKA M paBHoBecue. Karaaus.

Ckopocth xumuueckoit peakmuu. Cucrema, ¢aza, KOMmoHeHT. CHUCTEeMBI TOMOTEHHBIE U
rereporeHHbple. ['OMOreHHbIE peakuuMu. 3aBUCUMOCTh CKOPOCTH pPEaKkUMM OT KOHILEHTpaluuu
pearupyromux BenlecTB. BiausHue gaBieHUs HA CKOPOCTh Ta30BbIX peaklMid. 3aKOH ACHCTBUS Macc.
Cranuu, onpenensionuye CKOpocTh nporecca. BinsHue temneparypsl Ha CKOPOCTb PEaKIUUA. DHEPIrust
aKkTUBalMu. YpaBHeHue Appenunyca. TemnepaTypHblil koapdumeHnT ckopoctu peakiuu Bant-I'odda.

I'eTteporennble peaknuu. 3aBUCUMOCTh CKOPOCTH TE€TEPOr€HHbIE PEAKIMU. 3aBUCHUMOCTh
CKOPOCTH T€TEPOr€HHOW PEAKIUMU OT KOHIEHTPALMH PEarupyrolux BellecTB. BiusHue mOBEpXHOCTH
pasnena a3 u quddysusi.

Karanu3 roMoreHHbIi U TeTepOoreHHbI. MexaHu3M JeiCTBHs KaTtaau3aTopoB. WHTHOUTOPHI.
I{errabie 1 hOTOXUMUYECKHE peaKIuK. Peakiinu oOpatuMble 1 HeOOpaTUMBIE.

XHUMHYECKOE paBHOBECHE B TOMOTEHHBIX M IeTepPOreHHBbIX peakuusax. KoHcTaHTa paBHOBeCHS.
VYcnoBus cmemenus pasHoBecus. [Ipunnun Jle- [llarense.

Tema 7. PacTBOpbI. DJIEKTPOJIUTHYECKAS JUCCONMALNSA

CocraB pactBopoB. CrnocoOBI BBIpaXXEHHSI COCTaBa pacTBOpoB. PactBopumMocTh. PacTBOphI
HEHACBIIICHHbIC, HACBIIICHHbIE W TEpEeHaChIllleHHble. BrusiHue TeMmiepaTypbl Ha pPacTBOPUMOCTh
TBEPJOr0 BEHIECTBA M KUAKOCTHU. CoJIbBAaTALMS M THApATAlUs. DHTAIbIUS PACTBOPECHHUS.

DNeKTpoNUTUYECKas Tuccoruanus. PacTBopbl 31eKTpoauToB. Teopus ruapaTaluu B mpoieccax
ANEKTPOIUTHYECKON Aucconnanuy. CTeneHp 3JIEKTPOJIUTUYECKON TUCCOIUMAUU U €€ 3aBUCUMOCTh OT
pa3nuuHbIX  (pakTopoB. CuibHBIE U cina0ble 3MEeKTPoiuThl. KOHCTaHTa  3JEKTPOIMTUYECKOMH

JUCCOITMAIIMU  CITA0BIX DJICKTPOJIUTOB. 3akoH pas3BeneHus (paszbaBnenusi) OctBanbna. CuilbHBIC
4



anekTpoauThl. Kaxymasics creneHp aucconmanuu. [loHsatne 00 akTUBHOCTH; KO3 HIMeHT
akTUBHOCTH. KUCIOTBI, OCHOBaHUSI M COJM C TOYKHU 3PEHHS JIEKTPOIUTHUYECKON TEOPUU PACTBOPOB.
AM}OTEpHOCTD.

OnekTponuThueckas aucconuanus Boabl. Monnoe mnpousBegeHue Bonabl. KoHueHTpanus
MIPOTOHOB M HOHOB THAPOKCWJIA B HEUTPAJIbHBIX, KUCIBIX W IIEJOYHBIX pacTBopax. BomopoaHbri
nokazatenb pH. KucinotHo-ocHOBHBIE HHAMKATOPBI, pH-METpBI.

I'maponus coneil. CrteneHb W KOHCTaHTa rujposn3a. CTyneH4YaTbld TUAPOIW3. BriusHue
TEeMIIepaTyphbl U KOHIEHTPAIIMH Ha CTeNeHb Tuipoiu3a. M3menenue pH pactBopa mpu rugposuse.

Tema 8. OxkuCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuu

[lonsiTue O peakuusX OKUCIEHUs-BOCCTaHOBIECHUS. CTeneHb OKuUcHeHUs. OKUCITUTENbHO-
BOCCTAHOBHUTEIbHBIC CBOMCTBA TMPOCTBIX W CJIOXKHBIX BEIIECTB. Baxxueinme OKUCIMTEIM W
BoccTaHOBUTENN. COCTaBI€HUE YPABHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

Tunbl  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX  peaklMil. 3aBUCHUMOCTh COCTaBa IPOJYKTOB
OKHUCJICHUSI U BOCCTAHOBJICHUS OT YCJIOBHI MPOBEICHUS PEAKIIUH.

Tema 9. DeKTpoXMMHUYECKHE MPOLECCHI

B3auMocBsI3b  MeXAYy — DJIEKTPOXUMUYECKHMMHU U OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIMU
nponeccamM. ['aJTbBaHUYECKUN »HJIEMEHT, TajJbBaHMYECKas mapa. XUMHUYECKHE HCTOYHUKH TOKa.
["anibBaHMYECKHUE AEMEHTBI U aKKyMYJIATOpbL. TorMBHbBIE 3eMeHThl. Koppo3us meTamios.

Onektponn3. 3akoHbl Papajes. [locnenoBaTeTbHOCT BOCCTAHOBICHUSI KATHOHOB U OKUCIICHHE
AQHUOHOB TIPU CIIOKHOM COCTaBE€ JJIEKTPOIMUTA. DIJIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. lIpumeHeHue
anekTponu3a. CTaHZapTHBIN SJEKTPOIHBIA MOTEHUHAI. BomoponHblid anekTpoA. Psa HanpsokeHU.
9.J.C. ranbBannyeckoro snemeHTa. CTaHIapTHbIE OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE TTOTEHIIMAIIBI 1
NPUMEHEHUE HX [JI OMNPENETCHUS] BO3MOXHOCTH MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.

Tema 10. O61ue cBoiicTBa MeTa10B. CILiaBbI

OtHOCUTENbHAsT PacHpOCTPAaHEHHOCTh METANIOB B TMPUPOJAE W BaKHEHWIIHME BUIBI PYA.
OCHOBHBIE METO/IbI MOJYYEHUSI METAIJIOB U3 PY: TUAPOMETAIUTYPrUYECKUE, MUPOMETALITYPTHUECKUE U
anekTpomerauryprudeckue. (OcoOCHHOCTH CTpOeHUS ©  (PU3MYECKHX CBOWCTB METALTUYECKHX
MaTepualioB. XMMHUYECKHE CBOMCTBA METAUIOB. B3auMoieiicTBHE META/UIOB C HEMETaJUlaMH, BOJOM,
pacTBOpaMM KHUCIIOT U LEI0o4Yei. XMMHUUECKHUE CBOMCTBA OKCUIOB U TMAPOKCUIOB METAILIOB

5. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

MeTtoauka npenosaBaHus TUCHUILTUHBL «XUMUSD U peanu3alisi KOMIETEeHTHOCTHOTO MOAX0/1a
B M3JIOKCHUH W BOCIPHATHH MaTepuana MpelyCMaTPUBAET KCIIOJIb30BAHUE CIIEAYIOIINX AKTUBHBIX U
MHTEPAKTUBHBIX (OPM MPOBEACHUS IPYIIIOBBIX, UHIUBUAYATIbHBIX, ayAUTOPHBIX 3aHITUIA B COUETAaHUU
C BHEAyJUTOpHOW paboToi ¢ wLenbio (OPMHUPOBAHUS M Pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB
00yJaronuxcs:

— TIOJITOTOBKA K MPAKTHYECKUM 3aHATHSIM;

— MIOITOTOBKA K BBITTOJTHEHHIO JJa00OpaTOPHBIX paboT B TaOOpaTOPUSX BY3a;

— IIPOBEJICHUE KOHTPOJIBHBIX PaboOT.

VY enpHBI BEC 3aHITHH, MPOBOAUMBIX B MHTEPAKTHUBHBIX (pOpMax, OmMpe/esieH TJIaBHOU EIbIO
00pa3oBaTeNbHON TPOrpaMMBbl, OCOOEHHOCTHIO KOHTHHIEHTa OOydYalomuXcsi U COJAepiKaHHUEM
JTUCHUIUIMHBI «XUMUS» U B LEJIOM IO JUCHUIUIMHE cocTaBisaeT 50% ayauTOPHBIX 3aHATHI. 3aHITHS
JIEKIIMOHHOT'O THIIA COCTABISIOT 33% OT 0ObeMa ay TMTOPHBIX 3aHATHA.

6. OueHo4HbIe cpeCTBA /sl TEKYIEro KOHTPOJISA yCIIeBAeMOCTH, POMEKYTOUHOIH
aTTecTALMHU 110 HTOraM OCBOEHMSI JTHCIHILINHBI H y4e0HO-MeToAnYecKoe odecnedeHmne
CaMOCTOATEIbHOI PadoThI CTYA€HTOB
Tekyuuii KOHTPOJIb YCIIEBAEMOCTH POBOASATCS IO CIETYIONM KPHTEPHUSIM:
- aKTUBHOE y4yacTue B 00CYXJICHUU Pe3yJIbTaTOB Ja0opaTopHOi paboThl, paboTa y JOCKH;
- 3aIIMTAa JJA0OPATOPHBIX PadOT;
- 3alIUTa PE3yJIbTATOB BBIMOJIHEHHS 3a/JaHUI JJOMAIIHUX KOHTPOJIBHBIX padoT;
- BBITIOJTHEHHE KOHTPOJIBHBIX padoT.



OOpa3upl TOMalIHUX KOHTPOJBHBIX PabOT, KOHTPOJIBHBIX PAaOOT Ui TEKYIIEro KOHTPOJI,
BOIIPOCOB JI1 MOATOTOBKH K 3K3aMCHY, 9K3aMCHAITMOHHOT'O 61/IJIeTa, IPUBC/ICHLI B HpI/IJIO)KeHI/II/I 3.

6.1. ®oH/ OLIEHOYHBIX CPEACTB ISl MPOBeAeHNsI MPOMEKYTOYHON aTTecTAlMU 00y4aK0IIMXCS

MO JUCHUILIHHE (MOAYJII0)

6.1.1. IlepeueHr KOMIIETEHIIMA C YyKa3aHHEM 3TaroB WX (OPMHUPOBAHMS B TPOIIECCE OCBOSHUS

00pa3oBaTeNbHON MPOTPAMMBI.

B pesynbraTe 0cBOEHUS AUCHUIUIMHBI (POPMUPYIOTCS CIEIYIONINE KOMIETEHIIMH:

Ko .
A B  pesyabraTre  ocBOeHHsi  00pa30BaTEbLHOWl  NMPOrpaMMbI
KOMIIeTeHII! o
" o0y4yaromuiics 10J1KeH 00J1a1aTh
OIIK-1 CrnocoOeH pemaTh MPUKIAAHbIE 3aJaud CTPOUTEIBHOM OTpaciy,
HCIIOJIB3YS TEOPHIO M METO/IbI (PyHIAMEHTAbHBIX HAYK

B mponecce ocBoeHust oOpa3zoBaTenbHOM NMporpaMMbl JaHHbIE KOMIETEHIMH, B TOM YHCIE HMX
OTJeNbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCSI TOA3TAITHO B XOJ€ OCBOCHHUS OOYYAIOMIMMUCS JHUCIUTLTAH
(Momyieit), MPakTUK B COOTBETCTBUM C Y4YEOHBIM IUIAHOM M KaJleHIAPHbIM TpaduKoM YyueOHOro

mporiecca.

6.1.2. Onucanue moka3artesieii U KpUTepueB OLEHUMBAHWS KoMIeTeHUUH, ¢gopMHUpyeMbIX MO
HTOraM OCBOEHUS JTUCUMIJIMHBI (MOAYJIf), OMUCAHME IIKAJ OLleHUBAHUSA

[TokazaTeneM OLEHMBAHUS KOMIETEHLMN Ha pa3IMYHBIX 3Tanax HUX (OPMUPOBAHUSA SABISETCS
JOCTHXKEHHE 00YJaroMIMMHUCS MJIAaHUPYEMbIX PE3yIbTaTOB 00yUEHUS MO AUCHUILTHHE (MOAYIIO).

OIIK-1 - cmoco0HOCTH peuiaTtsb 3aaav4u HpO(l)eCCHOHaJILHOﬁ HECATECJIbHOCTH HA OCHOBEC MCIIOJIB30BaHUA
TCOPETHYECCKUX U NMPAKTUYICCKUX OCHOB €CTECTBCHHBIX H TCXHUYCCKHUX HAYK, a4 TAK/KEC MATCMATHICCKOI'0

anmapara
Kputepuu oneHuBaHus

IToka3zaTean

2 3 4 5
3HATH: Obyuaromuiics Ob6yuatomuiics OObyuaromuiics Oobyuatomuiics
*OCHOBHBIC JIEMOHCTPUPYET TMOJIHOE | AEMOHCTPUPYET  HETMOJHOE | JEMOHCTPUPYET JIEMOHCTPHU-PYET
3aKOHBI XUMHH, | OTCYTCTBHE WM | COOTBETCTBUE  CJEAYIONIMX | YACTUYHOE COOTBETCTBUE | MOJHOE
*KJIACCHI HEIOCTATOYHOE 3HAHUM: OCHOBHBIE 3aKOHBI | CIETYIOIINX 3HAHUH: | COOTBETCTBHUE
HEOPraHUYECKU | COOTBETCTBUE XHMUH; KJIACCHI | OCHOBHBIE 3aKOHBI XUMUU; | CIEAYIOIIUX
X COCIMHEHUH; | CIAEAYIOUIMX  3HAHWH: | HEOPraHUYECKUX KJIaCChl HEOPraHWYECKHUX | 3HAHWM:
*OCHOBBI OCHOBHBIC 3aKOHBI | COSIMHEHHMI OCHOBBI | COCIMHEHHMI OCHOBBI | OCHOBHEIE
CTpPOEHUSA XHMHH; KJIACChI | CTPOEHUSI aTOMOB U MOJIEKYJI | CTPOCHHUS aTOMOB M | 3aKOHBl XHMHH;
aTOMOB U | HEOpPTaHUYECKUX BUJIBI n MEXaHU3MBI | MOJIEKYJ BHUIBI ¥ | KJIaCCHI
MOJIEKYT; COCIMHCHUI  OCHOBBI | O0pa30BaHMs ~ XMMHUYECKOW | MEXaHWU3MbI 00pa30BaHUs | HEOPTAHUYECCKHUX
*BUIbI U | CTPOGHUS aTOMOB U | CBA3HU B COCIMHCHUAX | XUMHYSCKOH  CBSA3M B | COCAUMHCHMI
MEXaHU3MBI MOJIEKYJT BUJIBI U | pa3IMYHBIX THUIIOB OCHOBBI | COEAMHEHUAX PA3JIUYHBIX | OCHOBBI
00pazoBaHUs MEXaHU3MBI XUMHAYECKOH THIIOB OCHOBBI | CTPOEHUSA
XHMHUYECKOM o0Opa3oBaHus TEPMOJUHAMUKHN U KUHETUKH | XUMHYECKON aToOMOB u
CBSI3U B | XUMHYCCKON CBS3M B | METOMBI OMHCAHUS | TEPMOAUHAMUKU U | MOJEKYJ BUJBI U
COEIMHEHMIX COEIMHEHUSIX XUMUYECKOTO PaBHOBECHUS B | KHHECTHUKH METOBI | MEXaHU3MBI
Pa3ITUIHBIX Pa3ITUIHBIX THIIOB | pacTBOpax DJIEKTPOJIUTOB, | ONMMMCAHUS XHMHYECKOTO | 00pa3oBaHMs
THIIOB; OCHOBBl ~ XHMHYECKOH | THAPOIIN3a CoJIel | paBHOBECUSI B PACTBOpPax | XMMHUYECKOU
*OCHOBEI TEPMOJIUHAMUKHI H | OKHCIUTEILHO- 3IEKTPOIUTOB, TUAPOIH3A | CBA3U B
XUMHYECKOM KUHETUKH METOJBI | BOCCTAHOBUTEILHbBIC coJIeH OKHUCIIMTEIIFHO- | COCTUHECHUIX
TEPMOJIMHAMUK | OMHCAHUS peakuuu METOJBI | BOCCTAHOBHUTCILHBIC Pa3TUYIHBIX
U ¥ KHHETUKH, | XUMHYECKOTO KaueCTBEHHOT'O U | peakuuu METOJBI | THIIOB  OCHOBEI
. METO/IbI | paBHOBECHS B | KOJIMYECTBEHHOTO aHalin3a, | KAYeCTBEHHOTO U | XUMHYSCKOU




OITMCaHMS pacTBOpax BKJIIOYask METO/bI OYUCTKH M | KOJMYECTBEHHOTO TEPMOINHAMHKH
XMUMHUYECKOTO AIIEKTPOJIUTOB, paszzaeneHus BEILIECTB. | aHAJIM3a, BKJTIOYAs | U KUHETHUKU
paBHOBECHSI B | THIPOJIM3a coneli | JlomyckaloTcsi 3HaUNTENbHBIE | METOABI ~ OYHCTKH M | METOJBI
pacTBopax OKHCITUTEIIEHO- OmmoOKH, HPOSIBIIACTCS | pa3/esICHNs] BEUIECTB, HO | ONMHMCAHUS
AJIEKTPOIIUTOB, | BOCCTAHOBUTEJIBHBIC HEJI0CTATOYHOCTh 3HAHUM, MO | JOMYCKAIOTCS XUMHYECKOTO
THIAPONIN3a peaxkuuu METOHBI | PALY ToKa3aresie, | He3HaYNTEIbHbIE paBHOBecHs B
CoJIeH; Ka4yeCTBEHHOTO 1 | OOy4aroOIIMACS HCIBITHIBACT | OIIMOKH, HETOYHOCTH, | PacTBOpax
*OKUCIIUTEILHO | KOJMYECTBEHHOTO 3HAYUTENFHBIC 3aTPyIHEHUS | 3aTPYyJHCHUS NP | SJCKTPOJIUTOB,
- aHanm3a, BKJIIOYasi | TIpH OTIEPUPOBAHHY | AHATUTHYECKUX THIPOITU3a
BOCCTQHOBHUTENI | METOABI OYUCTKM U | 3HAHHSAMH IIPH UX TEPEHOCE | OMepaIHsX. coueit
BHBIC PEAKINH; | pa3/eNICHNs BEIIECTB. Ha HOBBIC CUTYAaIlUH. OKHCITUTEIBEHO-
*METO/IBI BOCCTaHOBHTEIb
Ka4eCTBEHHOTO HBIE  peaKnuu
" METO/IbI
KOJIMYECTBEHHO Ka4eCTBEHHOTO
TO aHaM3a, u
BKJTIOYast KOJINYECTBEHHOT
METOJIBI 0 aHanmsa,
OYUCTKU u BKITIOYast
paszeneHus METO/IBI
BEIIECTB. OYHCTKH u
pazaeneHus
BEIIECTB,
CcBOOOIHO
orepupyeT
npuoope-
TEHHBIMU
3HAHUAMH.
yMeThb: Obyuatomuiics He Obyuatomuiics Oobyuatommuiics Oobyuatomuiics
*OTIPENETIATh yMeeT WITH B | IEMOHCTPHPYET  HETOJHOE | IEMOHCTPUPYET JIEMOHCTPH-PYET
MPUHAIUIEKHOC | HEJIOCTATOYHON COOTBETCTBHE  CJICAYIOIIMX | YACTUYHOE COOTBETCTBHE | TIOJHOE
Th BEIECTB K | CTENEHH yMeeT | YMEHHI: OTIPENIeIIAATh | CIECTYIOLINX YMEHHI1: | COOTBETCTBHE
OCHOBHBIM OTIpEneNsITh NPUHAUIEKHOCTD BEILECTB K | ONPEessiTh CIICAYIOIINX
KJaccam MPUHAIIEKHOCTD OCHOBHBIM KJlaccaM | MPHHAJICKHOCTD BEIIECTB | YMEHUIA:
HEOPraHWYeCKH | BEIIECTB K OCHOBHBIM | HEOPIaHUYECKHX K OCHOBHBIM  KJIACCaM | OTNPEAETSTh
X COCJUHEHHH, | Kilaccam COeTMHEHHH, HEOpPraHMYEeCKUX HPUHAIIICKHOCT
JHEPreTHYECKN | HEOPTraHUYECKHX JHEPreTUUECKHE COEeTMHEHHH, b BEHOIECTB K
e COCIMHEeHNUH, XapaKTePUCTHKH U | SHEpreTUYECKHUE OCHOBHBIM
XapaKTepPUCTHK | DHEPreTHYCCKUE T€OMETPHUIO MOJIEKYJI, | XapaKTEPUCTHKU U | KJ1accaMm
U ¥ TEOMETPHIO | XapaKTePUCTUKH U | TepMOIMHAMHYECKHUE T€OMETPHIO MOJIEKYJ, | HEOPTaHUYECKHX
MOJIEKY, TEOMETPHIO  MOJIEKYJ, | XapaKTepPUCTHKU TepMOANHAMUYECKIE COeTMHEHHH,
TEPMOJUHAMUY | TEPMOJUHAMHUYUECKHUE XUMHUYECKUX peakumi, | XapakTepHUCTUKU SHEPreTHYECKHe
€CKHe XapaKTePUCTUKU BETMYHMHBI pH U | XUMHYECKHX peakuui, | XapakTepUCTHKH
XapaKTePUCTUK | XUMUYECKUX PEaKIUH, | XapaKTepHCTHKH BEJINYHUHBI pH U|H  TCOMETPHIO
W XUMUYECKUX | BeNnuuHbl  pH W | AMCCONMALUM AJIEKTPOIUTOB; | XapaKTEPUCTHKU MOJIEKYIL,
peakuuii, XapaKTEPUCTUKU MOJIb30BATHCS JIUCCOLMALN TEPMOJIUHAMUYE
BenmmunHbl  pH | mucconmarym HNEPHOINYECKOH  TaONUIEH | JIEKTPOJINTOB,; CKHe
u AJIEKTPOJIUTOB; XHUMHUYECKUX JJIEMEHTOB, | MOJB30BATHCS XapaKTepUCTUKU
XapaKTePUCTHK | TOIB30BATHCS MaTeMaTHYECKUM MEPUOJMYECKON TaOIUIeH | XUMUYECKUX
Y TUCCOIHMAINN | TIEPUOANICCKON BBIpa)KEHHEM 3aKOHA | XMMHYECKUX DJIEMEHTOB, | PEaKIUi,
SNIEKTPOJIUTOB; | TAONMIEH XMMUYECKHX | AEHCTBYIOMINX Macc | MaTeMaTHYeCKuM BenmmuuHbl pH 1
*II0JIB30BATHCSl | DJIEMEHTOB, paccTaBisATh KOI(PGHUIHUEHTHI | BEIpaKEHHUEM 3aKOHA | XapaKTEPUCTHKH
MEPUONYECKO | MAaTeMaTHYECKUM B OKHCJIMTENILHO- | IEHCTBYOLINX Macc | Juccouuauu
i TaOnuuel | BEIpaKEHHEM  3aKOHA | BOCCTAHOBHTEIBHBIX paccTaBIATH 3IIEKTPOJIUTOB;
XUMHYECKUX JNEUCTBYIONIMX  MAacc | peakIusax METOaMH | KO PHIIUECHTHI B | TIOJIB30BaTHCS




JJIEMEHTOB, pPaccTaBIATh JIEKTPOHHOro  OajiaHca | | OKHCIMTEJIBHO- MEPHOANIECKON
MareMaTHdeck | KoddumeHTs B | OJlypeakiuii,  MPOBOAUTH | BOCCTAHOBUTEIBHBIX Tabnuuei
UM OKHCIIUTENBHO- pacueTsl KOHIIEHTpalui | peakuuax METOJIaMH | XUMHUYECKHUX
BBIPAKCHHEM BOCCTAHOBUTEIIBHBIX pacTBOpoOB Pa3IMYHBIX | NEKTPOHHOIO OajaHca W | JJIEMEHTOB,
3aKOHa peakuMsx  MeTojamu | coeluHeHuid. JlomyckaroTcs | MOJypeaklHid, MPOBOAWUTH | MAaTEMATHYECKH
JEHCTBYIOUINX | AJNEKTPOHHOTO OanaHca | 3HAYUTENbHBIE omuOKH, | pacdeTl ~ KOHIEHTPAlMi | M BBIpaKCHHEM
Macc u MOJTypeaKkuil, | MpOosBIAETCS pacTBOpOB pa3INuHBIX | 3aKOHA
*PacCTaBIATH [POBOJUTE  PACUETHI | HENOCTATOYHOCTh  YMEHHMH, | COCAMHEHUM. YMeHHUs | IeUCTBYIOIINX
k03 ureHT | KoHUIeHTpauui Mo  psAgy  TOKasarened, | OCBOEHBI, HO IOMYCKAloTCA | Macc
BI B | paCTBOPOB pAa3/IMYHBIX | OOYYAIOIIMICS HCHBITHIBAET | HE3HAUNTEIbHbIE OLIMOKH, | pacCTaBIIsATh
OKHUCIINTENBHO- | COSAMHEHUN. 3HAUUTENbHBIC 3aTPYAHEHHS | HETOYHOCTH, 3aTpyAHEHHS | KO3()(UIIMEHTHI
BOCCTAHOBHTEN npu OTIEpUPOBAHUH | TIPH AHAJINTHYECKUX | B
BHBIX PEaKIHAX YMEHMSMHU NpU UX HEpEeHOoce | omeparusix, MEPEeHOCEe | OKUCIUTENIBHO-
METOJaMH Ha HOBBIE CUTYallH. YMEHHH Ha HOBBIE, | BOCCTAHOBUTEIb
JIEKTPOHHOTO HECTAHJAPTHBIC CUTYyallH. | HBIX  PEaKIHAX
Oananca u MeTOJJaMH
MOJTypeaKIuii, JIEKTPOHHOTO
MIPOBOJTUTH Oaanca "
pacueTsl MIOJIypEeaKL i,
KOHIIEHTpaluui MIPOBOJIUTH
pacTBOpOB pacueTsl
Pa3IMYHBIX KOHIIEHTparui
COEIMHEHUN. pacTBOpOB
pa3IMYHBIX
COCIMHEHHH.
CBoboHO
OnepupyeT
MPHUOOPETCHHBIM
u YMEHHSIMH,
MPUMEHSET UX B
CUTyalUsIX
MOBBILICHHOMN
CJIOKHOCTH.
BJa/€eTh: Oo6yuaromuiics He | OOygarommiics Braneet | OOyuatommiics wactuyHo | OOywaromuiics
*TEOPETUYECKH | BIIAJEET WIn B | TEOPETUYECKUMH OCHOBAaMH | BJaJ€eT TEOPETUYECKHMHU | B MTOJTHOM
MH OCHOBaMH | HEJOCTATOYHOMN XUMHYECKOH HayK{; | OCHOBaMH  XHMHYECKOH | oObeMe Bialeer
XUMHYECKOHN CTETIEHU BIIaJICET | HABBIKAMU BBITIOJIHEHUS | HaYKH; HaBBIKAMH | TEOPETHUECKUM
HayKH; TEOPETUUYECKUMU OCHOBHBIX XUMHMYECKUX | BBHITIOJHEHHUS  OCHOBHBIX | U OCHOBaMH
*HaBBIKAMU OCHOBaMHU XMMHYECKOW | Ta0OpaTOPHBIX  OIEpalyid; | XUMHUYECKUX XUMUYECKOU
BBITIOJTHEHUS HayKH; HAaBBIKAMH | NpaBUJIAMHU Oe3onacHOl | 1a0OpaTOPHBIX OIepaluii; | HAyKH;
OCHOBHBIX BBITIOJTHEHHS pabOoTBl B~ XUMMYECKOH | mpaBujaaMu  O€30IIaCHOM | HaBBIKAMH
XUMHYECKUX OCHOBHBIX XUMHYECKUX | JIaOOpaTOpHU. paboTBl B  XMMHYECKOH | BBHIMOJIHEHHUS
nabopaTopHBIX | Ja0OpaTOPHBIX OOyu4aromuicsi MCIBITHIBACT | Ja00paTOpHH, HO | OCHOBHBIX
OTIeparlii; ofiepanyii; TPaBUIAMHU | 3HAYUTEIbHBIE 3aTPyAHEHUS | JOMYCKaIOTCS XUMHYECKAX
*TIpaBUIIaMHU Oe3omnacHoll paboTHl B | MPH NMPUMEHEHUU HABHIKOB B | HE3HAUHMTENILHBIC OMHUOKH, | Ta00paTOPHBIX
Oe3onacHoi XUMHUYECKOU HOBBIX CUTYaLlUAX. HETOYHOCTH, 3aTPyJHEHMsS | ONepanui;
paloThI B | 1abopaTopuu. pu AQHAJINTUYECKUX | MpaBUIaMHU
XUMHYECKOU orneparnusx, nepeHoce | 6e30macHoi
nabopatopui. yMEeHUH Ha HOBEIE, | pabOTHI B
HECTAHJAPTHBIE CUTYyallH. | XUMHUYECKON
nmabopaTopuH,
CBOOOJHO
MIPUMEHSET
MOJTy4YEHHBIE
HaBBIKH B




CUTYaLMIX
MHOBBIIICHHON
CII0KHOCTH.

6.2. IlIkaabl oeHMBAHUS Pe3yJIbTATOB MPOMEKYTOUYHOMH aTTECTALIMHU U UX OMUCAHUE:

®opMa NPOMEeKYTOUHOM ATTeCTAUMM: IK3aAMEH

[TpomexxyTouHast arrectanusi oOydaromuxcsi B (hopMe 5K3aMeHa MPOBOAMUTCS IO pe3yibTaTaM
BBIMIOJTHEHHSI BCEX BHUAOB Y4YeOHOH paboThl, MPENyCMOTPEHHBIX Y4YEOHBIM IIJIAHOM [0 JaHHOU
JUCHMIUIMHE (MOJIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJbTAThl TEKYIIErO KOHTPOJS YCIIEBAEMOCTH B
TeyeHue cemectpa. OLIEHKAa CTENEHU JOCTIKEHUS OO0y4YaloUMMUCS I[UIaHUPYEMBIX pPEe3yJIbTaToOB
06yquH51 10 AUCIUIIJIINHE (MOI[y.HIO) MMPOBOAUTCA NPCIOAABATCIIEM, BEAYIIIUM 3aHATUS 10 JUCHUIIJIMHE
(MOIyI0) METOJOM 3KCrepTHOU oneHKu. [lo uroram mpomekyTOYHOW aTTecTaluy MO JUCIUILTHHE
(MO,Z[YJIIO) BBICTABJIACTCA OLCHKa «OTJIMYHO», «XOpoHo», «YOOBJICTBOPHUTCIIBHO» 1501048
«HEYIOBIIETBOPUTEIBLHOY.

K npomexxyTo4HO# aTTecTaluy JOMyCKaIOTCs TOJIBKO CTYJCHTHI, BHIIOJHHUBIINE BCE BHJIBI YUeOHOM
paboThl, MpeayCMOTpEHHbIE pabodeil mporpaMMod MO JUCHUIUIMHE «XUMHU»  (TIpOIUIH
POMEXYTOUHBI KOHTPOJIb, BHIMOJHWIN M 3alIUTUIN JabopaTOpHbIe paboThl, BHIMOIHWINA JOMAIIHUE
KOHTPOJIbHBIE PAOOTHI. )

Ixana oueHuBanuda Onucanue

BoinonHensl Bce BuAbl y4eOHOM paboOThI, MperyCMOTPEHHbIE
y4eOHbIM Tu1aHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHHUM, HaBBIKOB TMPUBEICHHBIM B TaOJHMIAX IOKa3aTelsiM,
onepupyeT NPUOOPETCHHBIMH 3HAHUSMH, YMEHUSMH, HaBbIKaAMH,
MIPUMEHSET UX B CUTYyalMsAX MOBBIIIEHHOM CioxkHOCTH. [Ipn sTom
MOTYT OBITH JIONYyIEHBbl HE3HAYMTENbHbIC OLIMOKH, HETOYHOCTH,
3aTpyAHEHMS NPU AaHATUTUYECKHUX OIepanusax, NEpeHoCce 3HaHUU U
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYalUU.

OTJINYHO

BeimonHeHsl Bce BUABI Yy4eOHOU paboOThI, MPeryCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTyAEeHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHUH,
YMEHHI, HaBBHIKOB MPHUBEJACHHBIM B TaOMUIAX IOKa3aTensM, HO
JIOTTYCKaeTCsl He3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTpyIHEHUS
NpU AHAIMTUYECKUX OINepalusx, MEpPeHOCce yMEHUH Ha HOBBIE,
HeCTaHIapTHble  cutyauuu.  Onepupyer  NpuOOpPETEHHBIMU
3HAHUSIMU, YMEHUSIMHU, HABBIKAMHU, MPUMEHSET HX, JOMycKas MpHU
ATOM HE3HAYUTEIbHbIE OIINOKH.

Xopomo

BeinonHensl Bce BHUIbI Yy4eOHOW paboOThI, MperLyCMOTPEHHBIE
y4eOHbIM Tu1aHoM. CTYACHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
Y 10BIETBOPUTEIIEHO YMEHUH, HaBBIKOB IPHBEIEHHBIM B TAaOIMLAX IOKa3aTesM, IMpU
9TOM  JIONIyCKAeT  3HAUYMUTEIbHBbIC  OLIMOKH, JIEMOHCTPUPYET
HEJ0CTAaTOYHOCTH BJIAICHUS HaBBIKAMU 110 Psy I10OKa3aTelei.

HeynosnerBopurenbHO He BbimonHeH oauH wiau Oojee BHUIOB y4eOHOUW paloOTHI,
MPETYCMOTPEHHBIX Y4YeOHBIM TIIaHOM. CTYIEHT JIEeMOHCTPUPYET
HETIOJIHOE COOTBETCTBHUE 3HAHWW, YMEHWW, HAaBBIKOB MPHUBEICHHBIM
B Ta0nuIax IMoKa3aTeisiM, JOMYCKAITCS 3HAUYUTENbHBIC OIIUOKH,
MPOSIBIISIETCS. OTCYTCTBUE 3HAHUM, YMEHHUH, HABBIKOB IO psIy
MoKa3aTeliel, CTYJEHT WCIBITHIBACT 3HAYMUTEIbHBIC 3aTPyJAHCHHS
IIpU ONEPUPOBAHUU 3HAHUSMU M YMEHHMSIMHU IPU UX NEPEHOCE Ha




HOBBIC CUTYyallH.

DoH/IbI OLIEHOYHBIX CpeAcTB npeacTaBieHbl B [Ipuioxkennu 3 k padoyeii nporpamme.

7. YueOHO-MeTOoAuYecKoe 1 HHGOpMAIIUOHHOE o0ecneyeHue
OcHnoenas tumepamypa.

1. Xumus: ydeOHUK M TIPaKTUKYM IS TpHKiIaaHoro OakamaBpuarta / T.B. MapteiHoBa, W.B.

ApramonoBa, E.b. 'onynos — M.: M3narensctBo FOpaiit, 2015. — 394c.
HononnumenvHnas numepamypa:

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

2. 3amaun u ynpaxkaeHus o oomen xumun / H.JI. I'muaka — M.: uzmarensctBo «k KHOPYCy,
2012. —240c.

3. MaprteiHoBa, T.B. 3aganus s caMOCTOSTENBHONW pabOThI: yueOHOE TTocoOre [ DIIeKTPOHHBIN
pecypc]/ T.B. MapreiHoBa; mox pexa. astopa.- M.:. MITY «MAMW», 2011. — 117c.
—URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

Ilpoecpammmnoe obecneyenue u uHmepHem-pecypcol:

- http://chemistry-chemists.com/chemister/chemie.htm - KHUTH IO BCEM pa3zaeiiaM XUMHUH,

- http://www.alleng.ru/edu/chem9.htm - y4eOHBIN MaTepuan IS CTYJACHTOB IO XUMHH

Ilpoepammmuoe obecneyenue u uHmepHem-pecypcol.
- http://chemistry-chemists.com/chemister/chemie.htm - KHUTH IO BCEM pa3zaeiiaM XUMUH,
- http://www.alleng.ru/edu/chem9.htm - y4eOHbI#f MaTepual sl CTYIEHTOB MO XUMUU

8. MarepuajibHO-TEXHHYECKOE O0ecrieyeHne T CUMILTUHBI
Jns mpoBeaeHus J1abOpaTOPHOTO MPAKTHUKyMa Ha COBPEMEHHOM YPOBHE MPU BBIIOJHEHUU
71a00paTOPHBIX pabOT MPETyCMOTPEHO UCTIONB30BaHUE CIETYIOMETO 000PYI0BaAHHS:
DOTOANEKTPUUECKUN KATTIOPUMETP.
AKBaJTUCTUILIATOP.
AHaIUTUYECKUE BECHI.
TexHuyeckue BeChl.
DNeKTpUYECKUN TOTYTPOBOTHUKOBBIN BBHITTPSIMUTETb.
MuinmraMnepmeTpasl.
CymunbHBINA mKad.
@TOPOIUIACTOBBIE KATIOPUMETPHI.
TepmomeTpel.
. DIEKTPOIU3EPHI.
11. pH-MeTp-uoHOMETpHI.
12. Cnekrpoporomerp CD-56.
13. UK-Dypbe crieKTpoMeTp € MPECCOM PYUHBIM THIPABINYECKUM.
14. ®oromerp KDK-3-01 porosnexTpudeckuii.
15. YcraHoBKa ¢ BpamaronmMmces JUCKOBBIM diekTpoioMm (BD/1-06).
16. [lorpyxHoii TepmocTaT-tiupkysarop LOIP LT-208 wu TepmocTaT HUPKYISIIUOHHBIN
BT3-2.
17. ABromarnueckuii Turparop TitroLine Alpha.
18. ITorenmoctat mapku [PC PRO-M.
19. HoytOyxk ¢ yctanoBnenHsiMu cpeactBamu MS Office PowerPoint.
20. MyJbTUMETUUHBINA POEKTOP C MEPEHOCHBIM KPAHOM.
21. Crnexktpometp aromHO-a0copomonnbiii «<KBAHT-2A»
22. I'azoBsrit xpomatorpad Shimadzu GC-14B.
23. BoITSDKHBIEC TIKA(BI.
9. MeroauyecKkue peKOMEHAALMHU IJISI CAMOCTOSITEIbHOM PadoThI CTYJ1€HTOB
VYcenemnoe u3ydyeHne Kypca TpedyeT MoCeneHus JISKIU, akTUBHON paboThl Ha J1aOOpaTOPHBIX
paboTax, BBIMIOJHEHUS BCEX YUYeOHBIX 3aJaHUil TpernojaaBaress, O3HAKOMIIEHHUS C OCHOBHOH H
10
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JIONIOJTHUTEIBLHON JIUTEpaTypol. Bo Bpems JEKIHMH CTYJEHT AOJDKEH BECTH KpaTKWil KOHCHEKT. [Joma
CaMOCTOSITENIbHO pPaboTasi ¢ KOHCHEKTOM, CTYJEHTY HEO0XOJWMO MOMETHTh MaTepHaibl, KOTOpPbIE
BBI3BIBAIOT 3aTpydHEHUs id noHuMmaHus. Ilpu stom oOyuaromuiicss JOMKEH HAWTH OTBETHl Ha
BOIIPOCHI, HCIIOJIb3YSl PEKOMEHAyeMylo JuTepatypy. Ecim emy camomy He ymaercss pa3oOparbcsi B
Marepuaie, Heo0XoauMo cChOPMYIUPOBATH BOIIPOCH! M OOPATUTHCS 3a TMTOMOIIBIO K MPENOo aBaTeNi0 Ha
KOHCYJIbTAIllMM WK Onvokaimen nekuuu. OOyuaromeMycss HeoOXOAUMO PETYNISIPHO OTBOJIUTH BpPEMs
JUIsl TIOBTOPEHMS NPONJEHHOTO MaTepuaia, IpOBepsis CBOM 3HAHHUS, YMEHHUS U HaBBIKU 110
KOHTPOJIBHBIM BOIPOCAM.

JlaGopaTopHble pabOTHI COCTABISIIOT BaXHEHINYI0 YacTh MNpodhecCHOHATBHOW MOATOTOBKH
ctyaeHToB. OHM HamlpaBJCHbl HAa SKCIIEPUMEHTAIBHOE MOJITBEPKACHUE TEOPETHUECKUX MOJ0KEHUH U
dbopmupoBaHre YIEOHBIX U MPO(HECCHOHATBHBIX MTPAKTUYECKUX YMEHUH.

CTyzieHT caMOCTOATENBHO, OJIB3YSICh METOAMYECKMMH PEKOMEHIAIMSMH, 0(hopMIIsIeT:

- 3arjaBue, B KOTOPOM YKa3bIBaeTCs Ha3BaHHE Ja00OpaTOpHOIl pabOoThI U ee MOPSAKOBBIA HOMED;

- [IeJTh padoTHI;

- 000py/I0BaHKE U PEAKTHUBHI;

- coJiepKaHue paboThI;

- MOPSZOK (TIOCTIEA0BATEILHOCTD) BBITIOJIHEHUSI pa0OTHI;

- IpaBUJIa TEXHUKU OE30MaCHOCTH U OXpaHbl TPy/a M0 JaHHOH paboTe (110 HeOOXOIUMOCTH);

- obmme nmpaBuiia K 0hOpMIICHHIO JTa0OpPaTOPHOU pabOTHI.

Kaxplii cTyIeHT TOJHKEH caM IUITAHHUPOBATH CBOIO CAMOCTOSITENILHYIO paboTy, HCXOS U3 CBOUX
BO3MOXXHOCTEM U MPUOPUTETOB. DTO CTHUMYJIHPYET BBIMOJIHEHHE palOThI, co3AaeT Oosee CHOKOWHYIO
00CTaHOBKY, YTO B UTOTE MOJIOKUTEIIFHO CKA3bIBAECTCSl HA YCBOGHUH MaTepHaa.

Baxxno mosnHee yuyecTb O0OCTOATENLCTBA CBOEH pabOThHI, YACHUTH, YTO SBJISETCS IJIABHBIM Ha
JAHHOM JTale, Kakyl IOCIIeJOBaTEIbHOCTh pabOThl BHIOpATh, YTOOBI BBIIOJHHUTH €€ Jydlle U C
HAaUMEHBIIMMHU 3aTpaTaMHi BPEMEHU U SHEPTUH.

Jns maogoTBOpHOM pabOThl HEMaJOBaKHOE 3HAUYEHHE HMEET OOCTaHOBKA, OpraHM3aIUs
pabouero mecta. Hy»HO T10OUTHCS, YTOOBI MECTO PaOOTHI IO BO3MOKHOCTH OBLIO MTOCTOSTHHBIM. PaboTa
Ha TPHUBBIYHOM MeCTe JenaeT ee Oosiee MmI0A0TBOPHOU. I[IpoayKTUBHOCTH pabOTHI 3aBHCHUT OT
MPAaBWJIBHOTO YepeqoBaHusl TpyJa U oTasixa. [loaTomMy Kaxkable yac WM JIBa CIEAyeT AeNaTh MepepbiB
Ha 10-15 MuHYT.

[Tpu camocrosTenbHOM MPOpabOTKE TOMAIIHUX 33aJaHUI U HANUCAHUS UHIMBUIYAIbHBIX paboOT
CTYACHTAM pPEKOMEHAYETCS IOJb30BaThcsl OMOMMOTEYHBIM (DOHIOM JaHUTEpaTyphl (y4eOHMKaMH |
NEePUOANYECKUMU  HM3JAAHUSIMH), a TaKKe METOAMYECKMMU YKa3aHUSMU 110  BBIIOJHEHHIO
CaMOCTOSITENIbHBIX PaboT.

10. MeToauueckue peKOMeHIAUNH VISl TPenoxaBaTe/is

OCHOBHBIM TpeOOBaHHEM K IPENOJABAHHIO TUCIMIUIMHBI SBISETCS TBOPUYECKUM, MPOOIEMHO-
JTUAJIOTOBBIM MHTEPAKTUBHBIA MOJXOJ, MO3BOJISIONIMNA MOBBICUTH MHTEPEC CTYACHTOB K COJIEPIKaHUIO
y4eOHOro MaTepuaia.

OcHoBHast (opMa H3yuyeHHUS U 3aKpeIUyieHUs 3HAHUWA MO 3TOM AMCUMIUIMHE — JIEKIMOHHAs U
npaktudeckas. [IpernomaBartens TOMKEH MOCIEI0BATEIbHO BBIUMTATh CTYAEHTAM Psl JIEKIUH, B X0Je
KOTOPBIX CIIEAYyeT COCPEJOTOUYUTh BHUMAHHE Ha KIIFOUYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHUECKOIO
MaTepHuaija, a TaKKe OpPraHHu30BaTh IPOBEACHUE JTaOOPATOPHBIX 3aHATHH TAaKUM O0Opa3oM, YTOObI
AaKTUBHU3UPOBATh MBIIUIEHHE CTYAEHTOB, CTHUMYJIHpPOBaTh CaMOCTOSITENIbHOE U3BJICUYEHHE HMU
HeoOXouMol MH(pOpPMAIMK U3 PA3TUYHBIX MCTOYHHUKOB, CPABHUTENBHBIN aHAIM3 METOJIOB PEIICHUH,
COIOCTABJICHHUE TOJYYEHHBIX PE3yJbTaToOB, (POPMYJIHUPOBKY U apryMEHTAIMI0 COOCTBEHHBIX B3IJISIIOB
Ha MHOTHUE CIIOPHBIE TPOOIIEMBI.

OcHOBY y4eOHBIX 3aHITHHA MO JUCIHMIUIMHE COCTaBISAIOT JieKUWu. B mporecce oOyueHHs
CTYJICHTOB HCIONB3YIOTCS Pa3IUYHbIE BHJbI y4€OHBIX 3aHATHH (QyJUTOPHBIX W BHEAYIUTOPHBIX):
JIEKIMU, CEMUHApCKUe 3aHsTHUsA, KOHCyJIbTauuu W T.J. Ha mepBoMm 3aHATHMM TO AaHHON y4eOHOM
JUCLUIUIMHE HEOOXOJMMO O3HAKOMHTDH CTYJICHTOB C MOPSAKOM €€ M3Y4EHUs, PaCKphIThb MECTO M POJb
JUCHUIUIMHBL B CHCTEME HayK, €€ MpaKkTH4YeCKoe 3HayeHHe, OBECTH [0 CTYACHTOB TpeOOBaHUS
Ka(eapel, OTBETUTH HAa BOIIPOCHI.
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[Tpu MOArOTOBKE K JIGKIIMOHHBIM 3aHATUAM M0 KypCy «XUMUS» HEOOXOIUMO MpOoAyMaTh IIaH
UX TPOBEACHUS, COJEPKAHME BCTYMUTEIbHOM, OCHOBHOM UM 3aKJIIOUUTEIBHOM YacTU JIEKIUH,
03HAKOMHTHCSI C HOBUHKaMH YYEOHON U METOJUYECKON JUTEepaTyphl, MyOJUKaLUIMU MEPHOJUIECKON
neyaTu MO TeME JIeKUMOHHOTO 3aHATHs, ONPEIEIUTh CpeAcTBa MaTepHAIbHO-TEXHUYECKOTO
oOecrieueHus JEKIIMOHHOTO 3aHATHS U MOPAJOK UX MCIIOJIb30BAHUS B XOJ€ YTCHUS JIEKIUHU. Y TOUHUTh
IJIaH MPOBEJICHUS MPAKTUUECKOTO 3aHATHUS 110 TEME JICKIUU.

B Xxozme 5eKIMOHHOTO 3aHATHUS TMpEnojaBaTeNlb JOKEH Ha3BaThb TeMy, y4eOHble BOIMPOCHI,
03HAKOMUTbH CTYJICHTOB C MIEPEYHEM OCHOBHOM M JIOMOJHUTEIBHOM JIUTEpATYphl IO TEME 3aHSTHS.

Bo BcTynuTenpHONW YacTH JIEKIIMM OOOCHOBATh MECTO M POJIb M3Yy4aeMOW TeMbI B y4eOHOM
JTUCIUILTAHE, PACKPBITh €€ IPaKTHUeCKoe 3HaueHue. Eciii untaercst He miepBas JEKIHs, TO HE00X0 MO
yBs3aTh €€ TeMy C MpeAblAylIel, He Hapylias JIOTUKUA HM3JI0XKeHHs ydueOHoro Mmartepuaia. JIekiuro
clleflyeT HaYyMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMY U KPYr Te€X BOINPOCOB, KOTOphIE B €€
xo011e OyIyT paCCMOTPEHBI.

B OCHOBHOIl YacTH JEKIMU CIIEAyeT pacKphiBaTh COJAEpPKAHHE YUYEOHBIX BOIIPOCOB,
aKIICHTUPOBAaTh BHHMAHHME CTYJICHTOB Ha OCHOBHBIX KaTEropusix, SBJICHHMSIX M Ipoleccax,
OCOOCHHOCTSIX UX NpPOTeKaHUsS. PackphiBaTh CYIIHOCTh W COJAEPIKAHUE PA3IUYHBIX TOYEK 3PEHUS U
HAYYHBIX MOJIXOJ0B K OOBSCHEHUIO T€X WJIM UHBIX SBJIEHUHN U mpoueccoB. Cienyer apryMeHTUPOBAHO
000CHOBaTh COOCTBEHHYIO TO3HIIMIO 1O CIIOPHBIM TEOPETHUYECKUM Bompocam. [IpuBOAUTH TPHUMEpHI.
3ajaBaTh MO X0y M3JI0KEHHUs JIEKIIMOHHOIO MaTepuania pUTOPUYECKHE BOMPOCH U CAMOMY J1aBaTh Ha
HUX OTBET. ITO CIIOCOOCTBYET aKTUBU3AIMH MBICIIUTEIHHON JEATEILHOCTH CTYICHTOB, TIOBBIMICHUIO HX
BHMMAaHMS M MHTEpeca K MaTepualy JEeKUuH, ee coiaepxkanuo. lIpenonaBarens AOMKEH pyKOBOAUTH
paboTol CTYyIEHTOB MO KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuala, MoJ4epKUBATh HEOOXOIUMOCTh
OTpa)KE€HUs B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN H3y4yaeMOH TeMbI, 0CO0O0 BBIACISAS KaTErOpUHHBIN
amnmnapar.

B 3akmounTensHOM 4YacTH JEKIUH HEoOXOAMMO c(pOopMyIHpoBaTh OOLIME BHIBOJBI MO TEME,
PacKpBIBAIOIINE COACPIKAHUE BCEX BOMPOCOB, MOCTABJICHHBIX B JEKIUU. OOBSBUTH ITUIAH OYEPETHOTO
CEMUHAPCKOT0 WM JIAOOPaTOPHOTO 3aHATHS, JaTh KpaTKHe peKOMEHAAINHU 10 TIOJrOTOBKE CTYJEHTOB K
cemMuHapy wuiau JnabopartopHoil paborte. OmpenenuTb MECTO M BpeMs KOHCYJNBTAllMU CTYACHTaM,
MO’KEJAaBIIMM BBICTYIIUTh Ha CEMUHApe ¢ JAOKIaJAaMH U pedepaTamu IO akTyaJbHBIM BOIpPOCaM
00CyK1aeMOI TEMBI.

[Ipu 3TOM BO BCeX YACTSIX JIEKIMM HEOOXOAMMO BECTH AMAJOr CO CTYAEHTaMH U JaBaTh
CTYJIEHTaM BO3MOXHOCTh JUCKYTHPOBATh MEXKIY COOOIA.

[lenp mpakTHUECKUX 3aHATHH o0ecrneyuTh KOHTPOJIb YCBOEHHUS Yy4eOHOro Marepuaia
CTYJEHTaMH, pACIIUpPEHHE U YrIyOJNeHWe 3HAHWW, TOJTYYEHHBIX HMMHU Ha JIEKIUSAX U B XOJE
camocTosTeNbHOM paboThl. [loBbimieHHe H>(PQPEKTUBHOCTH MPAKTUUYECKUX 3aHATUN JOCTUTaeTCs
MOCPEACTBOM CO3/IaHUSI TBOPYECKOW OOCTAHOBKHM, pAaCIOJIararolield CTYJIEHTOB K BBICKa3bIBAHHUIO
COOCTBEHHBIX B3IVIAJIOB U CYXACHUN MO 00CY>KIaeMbIM BOIIPOCaM, JKEIaHUIO y CTYJIEHTOB MOpaboTaTh
y JOCKH MpPHU PEIICHUH 3a/a4.

ITocne kaxI0To JIEKIIMOHHOTO U MPAKTUYECKOTO 3aHATUSA CHEJIATh COOTBETCTBYIOUIYIO 3alIUCh B
JKypHAJIaX ydera IMOCEMIaeMOCTH 3aHATUH CTYJCHTAMU, BBISICHUTH y CTAPOCT yUEOHBIX TPy TPUYUHBI
OTCYTCTBHSI CTYJIEHTOB Ha 3aHATHAX. [IpoBOAMTH TpynNmoBble M WHAUBUAYAJIBHBIE KOHCYJbTAIlUU
CTYJIGHTOB 110 BOIIPOCAaM, BO3HHUKAIOIIMM Y CTYJACHTOB B XOJ€ HMX IMOATOTOBKM K TEKylled u
MIPOMEKYTOUHOM aTTecTalluy MO Y4eOHOH TUCIUILIMHE, PEKOMEHI0BaTh B MOMOIIbL yueOHbIE U JpyTrue
MaTepHalbl, a TAKKE CIIPABOYHYIO JTUTEPATYPY.

B JeKIMOHHBIX WM NPaKTUYECKUX HEOOXOIMMO BECTH [UAJOr CO CTyJEHTaMH M JaBaThb
CTYJIEHTaM BO3MOXKHOCTh JUCKYTHPOBATh MEXKIY COOOIA.

[IpenonaBarenp, NMPUHUMAIOIMIMKM 3K3aMEH, JIMYHO HECET OTBETCTBEHHOCTHh 3a IPaBUJIIBHOCTh
BBICTABJICHUS OLIEHKH.

[Iporpamma cocraBieHa B cootBeTcTBUU ¢ TpeboBanusmMu OPI'OC BO u yuyeOHBIM TIaHOM TIO
HarnpaBjeHuo 1oArotoBku crnenranuctoB 08.05.01 «CTpouTeJbCTBO YHMKAJIBHBIX 31aHMH W
COOPY:KEeHUI».

12



[Iporpammy paspabotana:
JIOLIEHT, K.X.H /N.B. ApramonoBa/

[Iporpamma yTBepkieHa Ha 3acefmaHuu Kageapsl «Xumbuorex» «30» aBrycra 2020 T.
npoTokost Ne 1.

3aB. kadenpoit «Xumbuorex»
JIOLIEHT, K.X.H. /N.B. ApramonoBa/
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CtpykTypa U coiepKaHue JUCIHUTUTMHBI « XHMMS» 110 HAMIPaBJICHUIO
08.05.01 CTponTe/IbCTBO YHUKAJIBHBIX 3JAHUIA H COOPYKEHUI
[Tpoduns «CTPOUTENIBCTBO BHICOTHBIX H 00JILIIENPOJIETHBIX 31aHUI U COOPYKEHUID)

ITpunoxenune Nel

(cnermanmcr)
ouHas GopMa 00yUeHUs
< Braet yuebuoit paborst, srmouas Bunsl camocTosTenbHON paboThI Dopmsbl
8, CaMOCTOSITENILHYIO paboTy CTYICHTOB aTTeCTALIN
o § CTYJICHTOB U TPYJOEMKOCTh B 4acax
Paznen 5 | =
g 18
S E)( J lg:/ Jlab. | CPC | KCP | KP | KIT | PIP Ped. K/P 2 3
T
1 1 3 4 5 6 7 8 9 10 11 12 13 14 15
Oo0mas xumus. 1
1. OCHOBHBIE 3aKOHBI Y TTIOHATHS XUMHUHU 1 1 1 2 3
2. OCHOBHBIC KJIACChl HEOPTaHHUYECKUX
COCTMHEHU. Crpoenue aToMa.
[Tepuoanueckuit 3aK0H n| 1 2 2 2 3 +
MEepUOJINYECKasl  CUCTEMa  JJIEMEHTOB
(I1ICH) /.M. Menneneena.
3. XuMmuueckas CBsI3b M CTPOCHHE 1 3 ) 5 3
MOJICKY!L.
4.Tepmoxumusi. 1 4 2 1 3 9 +
5. KuHeTHka U XMMHUYECKOE PaBHOBECHE. 1 5 ) 1 4 9 .
Karanus.
6. PacTBOpBI. 1 6 3 4 4 9 +
7. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peakuuu. DIEKTPOXUMUYECKUE 1 7 4 4 4 9 +
MTPOIIECCHI.
9. O01uMe CBOCTBA METAJIIOB. 1 8 2 2 3 9
dDopma aTTecTaluu 1 +
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| HToro no xkypey

| 18 | 18 |

18

54

3aB. kadeapoit «Xumbnorex»
JOLIEHT, K.X.H.

/V.B. ApramonoBa/
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[Ipunoxenue 2
MUHUCTEPCTBO HAYKU 1 BBICIIIEI'O OBPA30OBAHUS POCCUICKOM ®EJIEPALIAN

®EJIEPAJIGHOE FOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICIIErO OBPA3OBAHS
«MOCKOBCKHNH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

Hanpasnenue noarorosku: 08.05.01 CTPOUTEJIbCTBO YHUKAJIbHBIX 3JJAHUI U
COOPY)XEHUN
OII (mpoduiib): « CTPOUTETHCTBO BHICOTHBIX U OOJIBIIEIPOICTHBIX 3IaHUH U COOPYKCHU )
dopma 00yueHHs: ouHas
Bun npodeccronanbHON AEITENbHOCTH:
HAy4HO-UCCIIEI0BATENbCKAS; IPOCKTHO-KOHCTPYKTOPCKAs;
IIPOM3BOJICTBEHHO-TEXHOJIOTUYECKAs; OpraHU3al[MIOHHO-YIIPAaBJICHYECKas.

Kadenpa «Xumbuotex»

®OH/I OHEHOYHBIX CPEJACTB

MO JUCHUNJIUHE «Xumus»

Cocrasg: 1. [Tacriopt ¢oHIa OLIEHOYHBIX CPEACTB
2. Onicanue OIEHOYHBIX CPECTB:

[IpumepHBIe BapHaHTHI JOMAIIHUX KOHTPOJIBHBIX padoT
OO6pa3zer KOHTPOJBHBIX PadoT IS pyOSKHOTO KOHTPOJISI TIO KYpPCYy
Bormpocs! ju1st TOATOTOBKH K SK3aMEHY
[Tpumep 3x3aMeHAITMOHHOTO OUeTa

CocTaBuTeIb:

ApramonoBa 1nna BuktopoBHa

Mocksa, 2020
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- MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTH KOMIIETEHIIUI

Tabnumna 1

Xumusa

®I'OC BO 08.05.01 «CTpouTeabCTBO YHUKAJIBHBIX 31aHUI M COOPYKEHHID)

B mporiecce 0CBOCHUS TaHHOM JUCIUIUIMHBI CTYICHT POPMHUPYET U IEMOHCTPUPYET CICAYIOIIHE

o0menpodeccuoHaNbHbIE KOMIIETEHUIMH:

KOMIIETEHLIUN IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma CreneHu ypoBHeii

WHJEKC | ®OPMYJHUPOBKA (popmupoBanns OLICHOYHOI0 | OCBOCHHSI KOMIETEHIMIt

KOMIIeTeH Uit cpeacrBa**

OIIK-1 Criocob6eH pemnratb 3HATh: JIEKITHS, K/P BasoBblii yposenn
NIPUKIIaHbIC 331241 *  OCHOBHBIE 3aKOHBI XUMHH; CaMOCTOsITeTIbHAS - BOCIIPOM3BOJICTBO
CTPOUTEIBHON *  KJIaCChl HEOPraHWYECKUX COEAMHECHNUH; pabora, TOJTYYEHHBIX 3HAHHIT B
OTpPACIH, UCTIONB3YS *  OCHOBBI CTPOCHHS aTOMOB ¥ MOJICKYJI; nabopaTopHbIe XOJI¢ TEKYIIEro
TEOPHUIO U METOBI * BUIBl W MEXaHM3Mbl O00Opa30BaHUS XUMUYECKOW CBsSI3M B | pabOTHI, KOHTPOJIS
(dyHIaMEeHTaIBHBIX COCIMHEHUSIX PA3TUIHBIX THUIIOB; CEMHHAPCKHE ToBLImeHHbII
HayK *  OCHOBBI XHMHUYECKOH TEPMOANHAMHUKH U KHHETHUKH; SAHSTHS ypoBeHD

. METOJbl ONMCAHWSI XHMHUYECKOTO pAaBHOBECHS B pacTBOPAxX
ANIEKTPOJIUTOB, THAPOIIN3a COJCH; - IPAKTUIECKOE

*  OKHCIIUTEJIBHO-BOCCTaHOBUTEIBHBIC PEAKIINH;
*  METOJbl KaYeCTBEHHOTO M KOJMYECTBEHHOIO aHaIM3a, BKIIOYas
METO/IbI OYUCTKH U Pa3/ielICHUs] BELIECTB.

YMeThb:

*  ONpeneNsiTh NPUHAIC)KHOCTh BEIIECTB K OCHOBHBIM Kilaccam
HEOPTaHWYECKUX COCOMHEHUI, SHEPreTHYecKhue XapaKTepPUCTUKH U
TEOMETPUIO  MOJIEKYJ, TEPMOJMHAMHYECKHE  XapaKTEPUCTHKU
XAMHYECKHX  peakluil, BemuunHbl pH W XapaKkTepuCTUKH
JHUCCOLUALUN 3JEKTPOIUTOB;

* TONB30BAaThCS  TIEPHOJUYECKON  TaONMIed  XMMHYECKHX
OJICMCHTOB, MaTE€MaTUYCCKHUM BBIPAXKCHUEM 3aKOHA ﬂeﬁCTByIOHIHX
Macc

*  paccTaBIATh KO3 PHUIIIEHTHI B OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX PEaKIMAX METOJAMHU SJIEKTPOHHOIrO OajaHca U
MOJypeaknni, TPOBOJUTH pacdeThl KOHIEHTPAIMH pPacTBOPOB
Pa3IMYHBIX COCAMHECHHH.

BJIA/IETh:

*  TEOPETHYECKHMMH OCHOBAMHU XMMUYECKOW HAYKH;

MIPUMEHEHHUE TIOTYIeHHBIX
3HaHMUM B MpoLIECCe
ITOJITOTOBKH K
nabopaTopHbIM paboTam
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HaBBIKAMH BBIIIOJITHCHUA OCHOBHBIX XHUMHYCCKUX na60paT0pH51x

onepauuii;

IIpaBUJIaMy 0e30MacHON paboThl B XUMHUYECKOH JIabopaTopHy.

**_ CokpartieHust popM OLICHOYHBIX CpeACTB cM. B Tabnuie 2.
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Tabnuna 2

IlepeyeHb O1IEHOYHBIX CPEICTB MO JUCHUITIHHE « XHMHS

HaumenoBanue IIpeacraBienne
Ne
oC OUEHOYHOro Kparkasi XapaKTepHCTHKA OLEHOYHOTO CPEICTBA OUEHOHOro
cpencTBa cpeacrBa B ®OC
CpelcTBO TPOBEPKU YMEHUH MPHUMEHSTh [OJYYCHHbIC Komrutext
KoHnTponbHas paboTa pea DOBEPKH Y p Y .
1 3HAHMS JJIsl PEIICHUS 3a/1au OIIPEACIEHHOTO TUIIA [0 TEME | KOHTPOJIBHBIX 3alaHni

(K/P)

WITH pasieny

110 BapuaHTaM

19



[punoxenue 3.1
I[IpumepHbIe BApHAHTHI JOMALIHUX KOHTPOJIbHBIX padoT

IIpumep BapuanTa 10MalIHel KOHTPOJIBLHOMH padoThel Ne 1
1. YkaxuTte, K KaKOMy KJIacCy MPUHAJIEKAT CIEAYIOIINE HEOPTaHUYECKUE COSTUHEHMS:
MgSO;, Ba(OH),, SO;, PbO, H,SiO;, Al(OH);, Nal, Li,O. J[laiitTe uM Ha3BaHHE IO
CHUCTEMAaTUYEeCKOW HOMEHKIATYpE.
2. Hanmmmure ypaBHEHUs peakLuii, Xxapakrepusytomye xumuueckue csorictsa CaO, HNO:s.
3. Hanmmnrte ypaBHEHHMsl peaklUid, C IMOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH CJEIyIOIIHE
IIPEBPALLCHMUS:
Li — Li,0 — LiOH — Li,SO, — LiCl.
4. IlpuBeaure ypaBHeHuUs peakuuii monydeHust CuS BceMH W3BECTHBIMHU BaM CIIOCOOAMHU.
IIpumep BapuanTa 10MalIHell KOHTPOJIBLHOM padoThl Ne 2
1. CocraBbTe TOJHBIE 3JEKTPOHHBbIE (OPMYJBI 3NeMEHTOB 51, 25. VYkaxuTe 3JIEKTPOHHOE
CEeMEHCTBO, puBeaAnTe Tpaduyeckyto GopMyTy BaJICHTHOTO CIIOSL.
2. YKaxure NOPSAKOBBIA HOMEp, XMMHUYECKUH 3HAK M XUMUYECKHE 3HAKH aHAJIOTOB JJIEMEHTA,
aToOM KOTOPOTO UMEET CIEAYIOILYIO BAJIEHTHYIO SJIEKTPOHHYIO CTPYKTYpY: 28*2p°.
3. CpaBHute Mg ¢ IByMsl COCEIHUMH B IMEpHOAEC M C JBYMs OMIKAHIIUMM 3JIEKTPOHHBIMH
aHaJloraMd B TOJATPYyHNE IO CIEAYIOIUM XapaKTepUCTUKAM: paJAuyCy aTOMOB, JHEPIHH
WOHM3ALMM, DJHEPIMH CpPOACTBA K DIIEKTPOHY, JJIEKTPOOTPHULATEIBHOCTH, METAJUNIMYHOCTH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENILHBIM CBOWCTBAM, XapaKTepy BBICILIEr0 OKCHJIa U THAPOKCUIA.
4. YKaxuTe 2JIEMEHT U KOJIMYECTBO HEUTPOHOB B SIPE €r0 aTOMa HCXOAS U3 JJIEKTPOHHOTO
CTpOEHHs €ro uoHa: ", 3s%.
5. Hanummre 3HaueHUs BCeX KBAaHTOBBIX YUCEN (POPMUPYIOLIETO IEKTPOHa aToma sieMeHTa Ne 35.
IIpumep BapuanTa 1oMalIHell KOHTPOJIBLHOH padoThl Ne 3
1. Paccumraiite ctanmapTtHyro sHTanbnuio peakuuu 2NO + 30, = 2NO,. Vkaxwure, 3K30- WU
AHIOTEPMUYECKON SBJIAETCS JaHHAs peaKusl.
2. Ilpenckaxkure, He MPOU3BOJSA PACUETOB, 3HAK U3MEHEHHUS SHTPOIIUU IIPU CTAHJAPTHBIX YCIOBUAX
st ipouecca: AsFsq — AsFspy+ Fag.
3. Paccuwnraiite 3nauenue morenimana ['mb6ca ansa peakun COgy + Osr — COyp u chenaiite
BBIBOJI O BO3MOYKHOCTH NPOTEKaHHUsS Mpoliecca MpU CTAHJAPTHBIX YCJIOBMSIX, NMPEABAPUTEIHHO
paccraBuB ko3¢ duimentsl. Haiinute Temneparypy paBHOBECHS 3TOM peakLuu.
4. PaccunTaiiTe CTaHIAPTHYIO SHTPOIHIO PEaKluu, BeIpaxkaromencs cxemoit: SOxqr +HoSe) — Sqg +
HzO(;K).
IIpumep BapuaHTa q0MalIHell KOHTPOJILHOH padoThl Ne 4
1. CocraBpTE MaTEMaTHYECKOE BBIPAKCHHME 3aKOHA IEHCTBUSA Macc AJIA CIEAYIOLIETrO Ipolecca:
Zn(K)+ HzO(nap) — ZHO(K)+ Hz(r).
2. Kak u3menurcs ckopoctb xumudeckoit peakiui: NOy + Oaq) — NOyr), €ciu: a) KOHIIEHTPAIHIo
NO ymensmmth B 3 paza; 0) Temmneparypy npoiecca nossicutb Ha 20°C (y = 3)?
3. B Kakyl0 CTOpOHY CMECTHUTCSI paBHOBecHe XuMuueckor peakuuu: Hory + Osry — HoOy; AH< 0,
€CJIM: a) CHM3UTh TeMIeparypy; 0) yBeJIMUUTh JABJICHHE, B) BBECTU KaTaIu3aTop; I') YMEHBIIUTh
KoHueHTpauuto H,O?
IIpumep BapuaHTa 10MalIHel KOHTPOJIBLHOH padoThl Ne 5
1. Haiimute maccy NaNQOs, HeoOxoaumyto a1 npurotosienus 150 mu 2M pactBopa.
2. CocraBbTe ypaBHeHusa aucconmanuu coenunenun H,S, HIO. B Tex cuywasx, rae 3To
HE00X0IMMO, IPUBEUTE YpaBHEHHUs CTyIeHUaTol aucconnanui. CoCTaBbTe BBIPAXKEHUS KOHCTAHT
JIMCCOITMAIIMU TIPEJUIOKEHHBIX KuciaoT. Kakas w3 aByx sBisiercss Oosee cimaboit? Paccuuraiite
CTENEeHb auccouuanuu ogqHou u3 kucaot B 0,01 M pactsope.
3. CocraBbre Bblpakenus IIP AgBr, AgCl, cpaBHuTe wux pacTBopuMOCTh. Paccuuraiite
KOHIIEHTPALMIO KATHOHOB ¥ AaHUOHOB B HACBILICHHOM PACTBOPE OAHOIO U3 ITHX BELIECTB.
4. Paccuuraiite koHLeHTpauuo noHoB OH", a taxke pH pactBopa, ykaxkure peakiuuo cpesbl pu
KOHIIeHTpanus noHoB H paBHoii 2,88%10° Mous/11.
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5. IlpuBeauTe MOJEKYJISIpHBIE U HIOHHBIE YPAaBHEHUS TeX PEaKlLUil, KOTOpbIe BO3MOXHBI B pacTBOPE,
00BSACHUTE UX HANPABICHHOCTH!

NaOH + CaCOs;—

CaSO; + SrCl, —

CuOH,SO4 + HCl —

Cu(NOs), + HoS —

CUC12 + AgNO3 —

6. Kakue u3 yka3zaHHBIX COJIEH MOJIBEPraloTCs THIIPOIU3Y: UOAUJ JIUTUS, CYIbQUT HATPUs, HUTPAT
aIOMUHMS, KapOoHaT aMMOHMA. llpuBeauTe MOJIEKYJpHBbIE M MOHHBIE YPaBHEHHS THIPOJIM3a,
YKaXHUTE PEaKUIO CPelibl U yCIOBUS CMEILIEHUSI PAaBHOBECHUS THJIPOJIU3a.

7. Ilpm xakoil TemmepaType 3amep3HeT pactBop 0,022 momnbp rmoko3sl B 100 T BombI?
Kprockonmueckast mocrosiHHas BoJbl paBHa 1,86.

IIpumep BapuaHTa 10MalIHel KOHTPOJIBLHOH padoThl Ne 6

1. YkaxkuTte cTeneHb OKUCICHHs aTOMOB B cienayromnux coequHeHusx: NaClO, Fe,(SOy);, CaSiOs

2. Vxaxute tTunn OBP 11 ka0t u3 npuseneHHbIX cxeM peakiuii: Cu + HoSO4(k)— CuSO, +

+ SO, + H,O; NaNO; — NaNO, + O,. PaccraBpTe KO3(PIHUIIMEHTHI, MOJB3YSICh METOIAOM
AJIEKTPOHHOT0 OanaHca. YKaXUTe OKHCIUTENb U BOCCTAHOBUTEIT.

3. PaccraBpTe K03 dunuentsr B cxeme OBP: HNO; + SO, + H,O — NO + H,SO4, mons3ysich
METOJIOM TIOJTYPEAKLIHIA.

IIpumep BapuaHTa JOMALIHEH KOHTPOJIbHOH padoThl Ne 7

1. B mpuenennoit cxeme: K,CrO, + KCl + H,O — Cr(OH); + KOH + Cl, paccraBbTe
koa¢¢unmentsl. Ha ocHoBanuu pacuera 3/1C peakuuii onpenenure, BO3SMOXKHO JIM €€ MPOTEKaHHe
B YKa3aHHOM HaIPaBJICHUU IPU HOPMAJIbHBIX YCIOBHUSX.

2. Paccuuraiite snextpoanbiit moteHmuan xpoma B 0,1M pactBope Cra(SOs)s.

3. Paccuuraiite 3/]C s1eMeHTa, COCTaBIEHHOTO U3 MEIHOTO W CBHHIOBOrO 31eKTpoaoB B 0,01 u
0,1 M pactBOpax ux coyiel COOTBETCTBEHHO.

4. Ormpenenute, Kako M3 HaxonsAmuxcs B KoHTakre MetaisioB Cd —Co, Oyaer moaBepraTbes
KOpPpO3UHU B arpeccuBHOW cpeje. Hanummnre ypaBHEHHsS KaTOIHOTO M aHOJHOTO IPOILIECCOB B: a)
KUCIIOH; 0) HEeHTpanbHOM cpenax.

5. Hanumute ypaBHEHUsI peakui dIeKTpoau3a paciuiaBa Nal Ha HHEPTHBIX 3JIEKTPOJIax.

6. Hanummre ypaBHEeHUs peakiuil anekrposusa pactBopoB BaS, KNO; Ha MHEPTHBIX 3J€KTpoiax.
7. Onpenenure, Kakue U3 MOHOB, M3 MMeromuxcs B pacteope: Cl-, NO;, AP Sn*', Ni*" u B kakoi
MOCJIEI0BATEIbHOCTH OYyAYT pa3psKaTbes HA MHEPTHBIX KaToO/E U aHOJIe.

8. U3 pactBopa miatnHOBOM comu 3a 20 mMuH Tok cwiod 2,5 A Beytenun 1,517 r meramna.
Omnpenenute MOJISIPHYIO MAacCy SKBUBAJICHTA TIATUHBI.

9. Tok cuiolt 1,5 A BbIIENSET U3 pacTBOpa COMM KaaMus 3a 2 4 6 T metaiuia. Paccuuraiite BoIXOA
I10 TOKY.

IIpunoxenue 3.2
OO0pa3ubl KOHTPOJIBHBIX PA0OT AJ1 Py0eKHOr0 KOHTPOJIS
KonTpoasnas padora Nel
1. Ykaxure, K KaKOMy KJaccy MpUHAJIEKAT CICAYIOIINE HEOPTAHUUECKUE COSAUHEHUS, TaiiTe UM
Ha3BaHUE MO0 CUCTEMATHYE€CKOW HOMEHKIIATYpE:
CU(OH)z, NOz, HNO3, Mg(NO3)2, HzS
Jlonuirte ypaBHEHUS BO3MOKHBIX PEaKIIHii:
Al+ HCI —
CaCOs; —(t)
SIOQ + HF —
Cu+ HNO; —
NH; + HNO; —
2. CocTaBbTe JIEKTPOHHYIO (POPMYITY CIIEIYIOMIErO dJIEMEHTA!
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CaZO

Hanummure 3HaueHus BceX KBAaHTOBBIX YHCEN AJIsl 3 — YPOBHSA

3. PaccunraiiTe 3HTaIBINIO CIEAYIOIEH PEAKIINN:

4P (1) + 5051r) = 2P205(1s),

eclii CTaHAapTHbIE HTANBIUU (pochopa, kuciopona u okcuaa pochopa (V) pasusr: 0, 0, (-1507,2)
k/J[>K/MOJIb, COOTBETCTBEHHO.

KonTtpoubHnast pab6ora Ne2

1. B Kakyro CTOpOHY CMECTHUTCSI paBHOBecHe XMMHUUYECKOM peakuuu: Howy + Oz — HoOy; AH< 0,
€CIIU: a) CHU3UTh TeMIlepaTypy; 0) yBeIMUYHTh JIaBJICHUE; B) BBECTH KaTalU3aTOp; I') YMEHBUIUThH
KoHIeHTpauuo H,O?

2. Paccunraiite koHneHTpauuto noHoB OH™, a takxke pH pacTBopa, yKakuTe peakiuio Cpeabl MpH
KoHIEeHTpanus noHoB H paBroit 2,88% 10 mons/m1.

3. Ykaxute Tun OBP i kaxnoit u3 npuseneHHbIx cxeM peakimii: Cu + HoSO4(k)— CuSO, +

+ SO, + H,O; NaNO; — NaNO, + O,. PaccraBpTe KO03(PHUIIMEHTHI, TMOJB3YSICh METOIAOM
AJIEKTPOHHOT0 OanaHca. YKaXHUTe OKHCIUTENb U BOCCTAHOBUTEI.

4. Paccunraiite 3/IC snemMeHTa, COCTaBIEHHOIO M3 MEIHOTO UM CBUHIIOBOTO 3JeKTpoaoB B 0,01 u
0,1 M pactBOpax ux coyiell COOTBETCTBEHHO.
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[punoxenue 3.3
Bonpocs! 1J1st MOATOTOBKY K 3K3aMeHY IO JTUCHHUILINHE « XUMHUA»

1. BonraoBas ¢yHKIMA. DIeKTpoHHOE 001aK0 1 OpOUTaTh. KBaHTOBBIC UHCIIA, HX B3AUMOCBSI3b
2. I'maBHOe KBaHTOBOE YMCIO. ODHepreTudeckue ypoBHU. OpOuTaIbHOE KBaHTOBOE YHCIIO.
[TogypoBuu. ®opma s- u p- opOuTanei.
3. MarautHoe kBaHTOBOE uucio. KonndyectBo opburaieii B s-, p-, d- u f- nogypoBHsX, B3auMHast
OpHUEHTAINs] aTOMHBIX OpOUTaIIeH.
4. CriuHOBOE KBaHTOBOE YMCIIO. MaKCUMaJIbHOE YUCIIO 3JEKTPOHOB HAa OpOUTAISAX, MOTYPOBHAX U
YPOBHSIX.
5. IlpuHUOMD M NOCIENOBAaTENBHOCTh 3allOJIHEHHUS AJIEKTPOHAMM HHEPreTHYECKUX YPOBHEH H
MOypOBHEN B MHOT'O3JIEKTPOHHBIX aTOMaXx.
6. MakcuManbHOE YHCIIO0 3JIEKTPOHOB Ha OPOUTAIISX, MOAYPOBHIX U YPOBHSIX.
7. ITpasuiio Ilaynu u npasuiio I'yHaa (mpumepbl NpUMEHEHUS).
8. Ilepnognueckuii 3akoH JI.M1.Menzaeneesa u nepuoaudeckas CUCTEMA 3JIEMEHTOB C TOYKU 3PEHUs
CTPOEHUS JEKTPOHHOU 0007109ku aTOMOB. CoBpeMeHHasi OpMYTUPOBKA EPHUOTUIECKOTO 3aKOHA.
9.Ilepnoauueckas cucrema 31neMeHToB. Ileproas! u rpymnmel 2aemMeHToB. [IpruunHa nepuoaguueckoro
WU3MEHEHUS CBOMCTB JIEMEHTOB.
10. Pangunyc aroma, sHeprus MOHM3ALUU, CPOACTBO K ANEKTPOHY, MEKTPOOTpHULIATENbHOCTE (D0).
W3MmeHeHune 3TUX mapaMeTpoB M0 MepHoJaM U rpynnam Nepuoin4ecKoi CUCTEMBI.
11. OcHOBHBIE XapaKTEPUCTUKU XUMHUECKOW CBSI3M (JUIMHA CBS3M, SHEPIUs CBS3H, MOJIAPHOCTD
CBsI3M). BaneHTHbIE yIIbI.
12. H3MeHeHHME NOTEHLUMAIbHOM SHEPrMM CUCTEMBbI IpPU COJMKEHHM JBYX aTOMOB BOJOPOJA.
JlnuHa u sHeprus cBA3M B MOJIEKyJe BoJopoja. M3MeHeHue sHepruu cucTeMbl Npu 00pa3oBaHUHU
XUMHUYECKOH CBSI3H.
13. MexanusMm o00pa3oBaHusi KOBaJeHTHOM cBs3u. OOmias mapa 3yeKTpoHOB. KoBaneHTHOCTH
atomoB. KoBaneHTHass HemosisipHas M TOJsApHas CBA3b (mpumepsl). Hacelmaemocts
HAIpPaBJIEHHOCTh KOBAJICHTHOH CBS3H.
14. o- n m -cBs13u. IIpocThie U KpaTHBIE CBA3U HA IPUMEPE MOJIEKYJIBI a30Ta.
15. Mexanu3m oOpa3zoBaHusi MOHHOU cBsi3U. [IpaBuio okrera. MloHHas CBs3b Kak MpeAesbHBIN
Clly4ail KOBAJIECHTHOM NOJIIPHOM CBsA3U. CTENEHb MOHHOCTU XMMHMUYECKOH CBSI3M U BIIMSHUE Ha Hee A
90 B3aMMOJEHCTBYIONINX ATOMOB.
16. BaneHTHOCTh aTOMOB B OCHOBHOM U BO30Y)KJI€HHOM COCTOsSHUM. ['MOpuaHble OopOuTamu, ux
dopma. Tunbl TMOPUAK3ALMK: S, SP>, SP° ¥ PACIIOIOKEHHE OPOUTANIEH B TIPOCTPAHCTBE.
17. Banentnsie yrael. IIpoctpanctBenHas ¢opma Monekyna. JIuHelHble, YITIOBBIE W
NUpaMUJAIbHbIE MOJIEKYJIbl. CXeMbl IEPEKPbIBAHUS BaJICHTHBIX OpOUTalIell B TUX MOJIEKYJIax.
18. JInunonbHbIM MOMEHT. [IUNOIBHBIA MOMEHT XUMHUYECKOM CBSI3U U MOJIEKYJI CIIOKHOTO BELIECTBA.
19. TIonsatus "cucrema", "¢aza", "kommnoHeHT" (ompezeneHusi). I'oMOreHHbIE U TeTEPOTEHHBIE
peaxiuu (pumMepsbl).
20. Dueprernueckue 3(P(EKTHl XUMHYECKHX peakiuil. DK30- U SHAOTEPMHUYECKHE PEaKIUH
(mpumepsl). DHTaNBNUs. 3aKoH ['ecca u clieACTBUS U3 HETO.
21.0xapakTtepu3yite  SHTPONUI0  KaKk  (YHKUUIO  COCTOSHHUS,  SABJISIOLLYIOCS  MEpoM
HEYNOPSIIOYEHHOCTH CUCTEMBI
22.0Oxapakrepusyire sHepruto ['mbOca Kak KpUTEpUl BO3MOXHOCTH MPOTEKAHUS XUMHUYECKOU
peaxkuuu.
23. IlpumeHeHue cieACTBUM M3 3akoHa ['ecca 1 pacuera PHTAIBNUN XMMHUYECKUX pEaKIuil.
CrannapTHble ycia0BUsA. DHTANbINA 00pa30BaHUs CIOXKHOIO BEIECTBA.
24. CpenHsis 1 UCTUHHAS CKOPOCTh XMMUYECKON peakuuu. BinsHue KOHLIEHTpaluu pearupyromux
BELIECTB HA CKOPOCTh XUMUYECKON peaklnu. 3aKOH JIECHCTBYIOIIMX MacC.
25. 'oMoreHHble XUMHUYECKHE peakuuu (IpuMepsl). BausHue Ha CKOPOCTh TOMOT€HHOM peakiun
KOHIEHTPAllMM PEarupylolMx BEIIECTB. 3aKOH JAeHcTByrommx Macc. KoHCTaHTa CcKOpOCTH
peaxiuu.
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26. BnousHue teMrepaTypsl Ha CKOPOCTb XUMHUYECKOW peakluu. AKTUBHBIE MOJIEKYJIbI, DHEPIHS
aktuBanuu. [IpuurHa 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiuu OT TeMIepaTyphbl. Y paBHEHHE
Bant-T'odda, remnepaTypHblii KOApHHUITMEHT.

27. T'ereporeHHble peakuuu (mpumepbl). CKOpPOCTh T'€TEpOTreHHOW peakiUH, BIUSHUE HAa Hee
Qg dy3un U MOBEpXHOCTH paszzena (a3. KoncranTa paBHOBeCHS Ul TeTEPOreHHON peaKuy.

28. Karamm3 um xaranuzaropsl. Karanm3 TOMOTe€HHBI M TE€TEPOTCHHBIM, IOJIOKHUTEIBHBIA U
OTpHULIATENbHBIA. MexaHn3M IedcTBUS Karanu3aTopoB. [Ipumepbl mpHMEHEHUs KaTalu3aTopoB B
MIPOMBIIIIIEHHOCTH.

29. HeoOpatumble 1 0OpaTUMble peakuuu (MpuUMepsl). XUMHUUECKOEe PAaBHOBECHE B TOMOTCHHBIX U
rereporeHHbIx cucreMax. Koncranra paBHoBecus..

30. IIpaBuno Jle-11laTense 1 npUMEHEHUE €0 K PaBHOBECHBIM CUCTEMaM. BiusHue Temneparypsl,
JTaBJICHUS U KOHIEHTPALMU pearupyoniiX BEeUIeCTB Ha MOJI0KeHNe paBHOBecus. [IpumMepsi.

31. BnusiHue Temnepatrypsbl, J1aBJICHHS M KOHLEHTPALUH PEArupyIOLIUX BELIECTB Ha IMOJIOXKEHHE
paBHoBecus. [Ipumepbl. BbiGop onTHManbHBIX YCIOBHH IMPOBENEHUS XMMHUYECKUX peakUud Ha
npuMepe cuHre3a ammuaka: N, + 3H, <»2NHj; AH,,<0.

32. PactBopsl. CriocoOBI BEIpasKEHHUSI COCTaBa paCTBOPOB (MaccoBasi A0JIsl, MOJISIpHAsl U HOpMaJlbHAs
KOHLIEHTpAllMu, THUTP). HacpllieHHblE, HEHACBHILIEHHBIE M IEPECHIIIEHHBIE  PaCcTBOPHI.
[Iepexpucrammsanusi.

33. TemnoBeie 53(@eKkTbl npH pacTBOPEHUM KPUCTAIMUECKOTO BEIIECTBA B JKUAKOCTH.
ConbBaranus U rupaTanys. DHTAIbINS PacTBOpPEHUs. BiusiHue TemnepaTypsl Ha pacTBOPUMOCTh
KPUCTAJUIMYECKOTO BELIECTBA B JKUIKOCTH.

34. PacTBOPUMOCTh Ta30B B XHUIKOCTH. 3aBHCHUMOCTh PAaCTBOPUMOCTH Ta30B B KUIKOCTH OT
naBieHus (3akoH I'enpu) m Ttemneparypol. Ilpumenenne mnpasuna Jle-Illatenbe k mpomeccy
pacTBOpPEHHUsI ra3a B AKUAKOCTH.

35. DNEKTPOIUTHI U HEANEKTPOIUTHL. Teopus 3MeKTpoluTHYeCKor aucconuanuu. CreneHb (o) u
KOHCTaHTa (Kme) Aucconanuu. @DakTopbl BIuSONME HA O U Kmue?! CuibHble U crabble
AIIEKTPOJINTHI (IPUMEPBHI).

36. lnucconmanus 3nexktpoanToB. CTyneHdaras Iuccouuanus KMCIOT U ocHoBaHMM. Ha nmprumMepax
mucconuarnuu ocdopuoit kucnotel (H;PO4) u rumpokcuna kobansta (II) Co(OH),. Koncranra
ANEKTPOJIUTUUECKON JUCCOIUAIIIH.

37. 3akon paszbaBneHus OcTBanbaa s c1aboro OMHAPHOTO AJIEKTponuTa (BHIBOM). BrwusHue
KOHIIEHTPAIMU pacTBOpa c1ad0ro 3JIEKTPOIUTA Ha CTETIEHb AIEKTPOIUTUYECKON TUCCOLUAIIUH.

38. HMonooOMeHHBIE peaklMu ¢ OOpa3oBaHMEM OCajKa, Tra3a, Cjl1adoro HJIEKTPOIUTA WIH
KOMILJIEKCHOTO HOHA (TTPUMEDHI).

39. IlpousBeneHHe pacTBOPUMOCTH U TIPUMEHEHHE €ro s BBIYUCICHUS KOHILEHTPAaIUH
HACBILIEHHOT'O PacTBOpa U BO3MOKHOCTH BBINIAJICHHSI OCaJiKa U3 pacTBOpPA.

40. DOnextponuTHueckas aucconmanus Bonabl. KoHcranTa guccounmanuu  Boabl.  MoHHoe
npou3BeieHrne Boasl. Bomopoausiii mokazatens (pH) pacTBopos.

41. KoHlieHTpanuss MOHOB BOAOPOJAa U MOHOB T'MIPOKCHIA B HEHTPAJIbHBIX, KUCIBIX U LIEIOYHBIX
pactBopax. [lokazarens pH u ero 3HaueHue B 3TUX pacTBOpax.

42. T'maponu3z conet. Ctynenuatsiii runponus. M3menenune pH mpu rugponuze. HeoOGpaTtumblit
THJIPOJIH3.

43. CreneHp M KOHCTaHTa TUAposM3a. BnusHMe TeMiepaTypbl M KOHLEHTpPAlMM pacTBOpa Ha
THJIPOJIH3.

44. OKuCINUTENbHO-BOCCTAHOBUTENIBbHbIE peakiuuu. CTENeHb OKHUCIEHUS M BAJIEHTHOCTb aTOMOB.
OxucreHne 1 BOCCTaHOBJICHHUE.

45. TlpaBuia paccTaHOBKH KO3 (HUIIMEHTOB METOIOM JIEKTPOHHOT0 OanaHca.

46. mpaBuUJIa pacCTaHOBKHU KOA(G(OHUIIMEHTOB METOJIOM TIOTy-PEaKIIHiA.

47. Tumel OKHUCIHTENbHO-BOCCTAHOBUTENIBHBIX peakuMid. BrusHue ycinoBuil IpOBENEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakluil (KUCIOTHOCTh CPe/ibl, TEMIepaTypa, KaTaau3aTop) Ha
COCTaB MIPOAYKTOB PEAKIIUH.
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48. Onextponus. IlocienoBarenbHOCTh paspsaa HOHOB Ha ayekTpoaax. Cxemsl IpoleccoB
aneKTpoiin3a pacmiiaBa u pactsopa NaCl. 3akonsl anektpoinu3sa (3akoHsl Dapajes).

49. DOnexrponn3. CxeMbl NPOLECCOB BJIEKTPOIN3a C MHEPTHBIMHU IJIEKTPOJAMU M PaCTBOPHUMBIM
aHogoM. IIpuMmeHeHne aneKkTpomn3a.

50. PaBHOBecue B CHCTEME METAJI-pacTBOP €ro COJM. YCTPONCTBO W NPUHLMUI JAEHCTBUSA
MEPBUYHOrO rajbBaHMUECKOro ieMenTa Jlanuens-Akoou.

51. OtHocuTeNnbHBIA DJJEKTPOAHBIM MNOTeHUMAn. Bopopoauelidi snextpon. CraHgapTHBIN
ANIEKTPOJHBIA MOTEHIMAN. Psii cTaHIApTHBIX AJIEKTPOJHBIX MOTEHIMAIOB s map Me/Me™ (psn
HanpsDKEHUM) U BBIBOABI U3 Hero. IIpyMeHeHne CTaHJapTHBIX JJIEKTPOJHBIX MOTEHIMAJIOB JUIS
ONpeIeTeHUsI BO3MOKHOCTH IIPOTEKAHNS OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHON PEAKIIHH.
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[punoxenue 3.4
[Tpumep sK3aMeHAIMOHHOTO OMIIeTa
MHUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30OBAHUS POCCUMCKOMN ®EIEPALIAN

OEJNEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YYPEXIEHHWE BBICHIEI'O OGPA3OBAHNA
«MOCKOBCKNMH NOJIUTEXHUYECKHUU YHUBEPCUTET»

(MOCKOBCKHWM MOJIUTEX)
. _________________________________________________________________________________________________________________________________________________________________|]

@DakyJpTeT XMMHYECKOW TEXHOJIOTUH ¥ OMoTeXHONIOrHH, Kadeapa «Xumbuorex»

Jucummnamaa « XuMUS»
Oo6pasoBarensHas nporpamma 08.05.01 « CTpouTesbcTBO YHHKAIBHBIX 3JaHUH U COOPYKEHHID»,

npo¢ b « CTPOUTENBCTBO BBICOTHBIX M OOJIBIIETIPOICTHBIX 30aHHI U COOPYIKESHHID
Kype 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET Ne 1.

1. Okcuapl u THIpPOKCHABI 3ieMeHTOB IVA rtpymmbel (yriepox - cBuHen). CrocoOsr
noyuyeHuss Ou3ndeckue U XuMHUYECKHE CBOMCTBA.

2. IlpousBeneHue pacTBOPUMOCTH M IPUMEHEHHME €0 JUIsl BBIUMCIEHUS KOHLEHTPALMH
HACBIIICHHOT'O PACTBOPA U BO3MOKHOCTH BBINIAJICHHS OCAJIKa U3 pacTBOpa.

3. Xnopuja HaTpusi — HATPUN — TUAPOKCUJ HATPUS — KapOOHAT HATpUs —  XJIOPUJ
HaTpHsL.

4. Paccunraiite koHIeHTpauuto noHoB OH, a Taxxxe pH pacTBopa, yKaxuTe peakiuo
cpelsl IIpU KOHLEHTpanus nonoB H™ paBuoit 2,88%*10° mons/i.

VTBeprkieHo Ha 3acenaHnu kKadenps! «Xumbuorex» «_ » 201__ r., mpoTtokoma Ne .

3aB. kadenpoii «Xumbuorex» /A.B. ApramoHoBa/

JIOICHT, K.X.H.
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