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1 Heawn, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTAThI 00y4eHHs M0 AUCHUILIHHE

Heab TMCHUNIUHBI COCTOUT B (POPMUPOBAHUH U PA3BUTHH Y 00 YUAIOIIUXCS TMIHOCTHBIX H
po)eCCHOHANIBHBIX KadyeCTB, MO3BOJIAIOMINX oOecnieunTh BhimosHeHHe TpedoBanuii ®PI'OC BO ¢
yu4eToM O0COOEHHOCTEW HaydyHO-OOpa30BaTeNbHOW IIKOJIBI YHHUBEPCUTETa U aKTyaJlbHBIX
noTpeOHOCTEH phIHKA TPyAa B KaJpax C BBICIIUM OOpa30BaHHEM B COOTBETCTBHUHU C HaIIPaBJICHUEM
MOATOTOBKU:

CIIOCOOHOCTH TPUMEHATh 0a30Bble 3HAHUS B O0OJACTH XUMHUU B NPOPECCHOHATBHON
JESTEIIbHOCTH, CIIOCOOHOCTH MPUMEHSTh 3HAHUS O MPHUPOJIE U CBOHCTBAX MPOCTHIX M CIIOKHBIX
BEIIECTB, a TaKXXE€ O METOJaX MX IMOJIyYeHUsS M UCCleoBaHMs A Haumboiee 3¢(HEeKTUBHOIO
UCIIOJIb30BAaHUS B TEXHUKE, YMEHHE MPUMEHITh OCHOBHbIE XUMUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH
MPOTEKAaHUS XUMHUYECKUX PEaKLU Ui peleHUs] KOHKPETHBIX TEXHUUECKUX 3a/1a4.

K ocHOBHBIM 3a1a4aM OCBOCHHUSI TUCHMIUIUHBI «XUMUS CIIEYET OTHECTHU:

- LIeJICHaNpaBiIeHHOE MTPUMEHEeHHEe 0a30BbIX 3HAHUH B 00J1aCTH XUMHUH B IPOPECCHOHATBHON
JesATeIbHOCTH;

- U3YYCHHE U Pa3BUTHUE MPAKTUYECKUX HABBIKOB IO BOMPOCAM, CBA3aHHBIM C IPUMEHEHHUEM
OCHOBHBIX XMMHUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX PEAKIUNH U yMEHHE
MPUMEHSITh MOJIyY€HHbIE 3HAHUSI IPU PEUICHUH TEXHUYECKUX 3a7ay;

IInanupyemMble pe3yabTaTbhl 00Y4YEHMs 3aKIIIOYAIOTCS (POPMHUPOBAHUHU y OOydarollerocs
CIIOCOOHOCTH K HW3YYEHHUIO, aHaIHM3y, UCIOJIb30BAHUIO OMOJOTHYECKHMX OOBEKTOB U TMPOIECCOB,
OCHOBBIBASICh HA 3HAHUH 3aKOHOB M 3aKOHOMEPHOCTEH MaTeMaTHICCKHIX, (PH3NIECKIX U XUMUICCKUX
HAyK U UX B3aUMOCBSI3AX.

OOydeHre TO TUCHUIUIMHE «XHMUS» HAMpaBICHO Ha (OpMHpOBAHHE Y O0yYarOIIMXCS

CIIEYIOIINUX KOMIETCHIINH:

Kox v nanmenoBanue
KOMIIeTeHIN I

HNHaukaTopsl JOCTHKEHUS
KOMIIETEeHIIUH

HaunmeHoBaHnue nmoxkasaress
OLlCHUBaHUA

OIIK-1. Cnocoben
HCIIOJIB30BAaTh MOJIOKEHUS,
3aKOHBI U METOBI
C€CTCCTBCHHBIX HAYK U
MaTEMAaTHUKH JIJIS1 PELICHMUS
3a/1a4 UHKEHEPHOU
JESATEIIBHOCTH

NOIIK-1.1 ITonnmaer
(dbyHIaMEHTATBHBIC 3aKOHBI
MIPUPO/IbI; OCHOBHBIE
¢buznueckue u
MaTeMaTHYeCKHUEe METO/IbI
HaAKOTUICHHS, TIepeIavun U
00paboTKy MHPOpMALUHY;
NOIIK-1.2 [Tpumensiet
¢duznyeckne 3aKOHbI U
MaTeMaTHYeCKHUEe METOJIbI JUIsI
peleHus 3a1a4
TEOPETUYECKOTO U
MPUKIIAJHOTO XapaKkTepa;
HOIIK-1.3 Ucnons3yet
3HaHUS €CTECTBEHHBIX HAYK U
MaTEeMaTHKH TIPU PEIICHUH
MPAKTUYECKHX 3a/1a4.

3HaTh:

OCHOBBI COBPEMEHHOM TEOPUH
CTPOEHHUSI aTOMOB U MOJIEKYII,
TEOPUH XUMHUYECKON CBSI3U B
COEZIMHEHUAX Pa3InYHbIX
TUTIOB, OCHOBBI XUMHYECKOM
TEPMOJIMHAMUKH U
XUMHYECKON KHHETHKH,
METO/bI ONTUCAHUS
XUMHYECKOTO PABHOBECHS
pa3IUYHbIX CUCTEMAX,
XUMHYECKHE CBOMCTBA,
CHOCOOBI MOTyYSHUS
DJIEMEHTOB U UX COSTMHEHUH
JUTS IPOBE/ICHUS
AKCTIEPUMEHTATBHBIX
UCCIIeIOBaHU U 00pabOTKH
pe3yJIbTaTOB

Ymern:

Ha OCHOBE TEOPETUUYECKUX
3HaHUH MoIONpaTh
AKCTIEPUMEHTATBHBIE METOIBI
UCCIIEIOBAaHMsI COETUHEHUH,
METO]Ibl 00pabOTKH U




MHTEPIIPETALMH MTOJTY4YEHHBIX
pe3yIbTaToB

Baagern:

HABBIKAMU BBITTOJTHCHUS
OCHOBHBIX XUMHUYECKUX
1abopaTOPHBIX OTMepaIuil 1
CUHTE3a HEOPTaHUYECKUX U
IIPOCTEUIINX OPraHUYECKUX
COEIMHEHUH, JIaHUPOBAHUS
HKCIIEPUMEHTA,
MaTeMaTu4eckorl o0paboTKH
U TIPE/ICTaBICHUS
MOJIYYEHHBIX PE3y/IbTaTOB

2 MecTO TUCHUILUIHHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

JucuumninuHa oTHOcUTCA K o0si3aTenbHOM 4vactu Onoka bl «/lucturuimbel (Momynn)».
JlucuumuinHa HEMOCPEICTBEHHO CBsI3aHa CO CIEAYIOIUMHU JUcuMImInHamMu U npaktukamu OOIT:
Bricmiasg MaTemMarTuka,
Paguomarepuainsl 1 paguOKOMIIOHEHTHI;
Pamnodusuka;
PuU3nYeCKUEe OCHOBBI MIEKTPOHUKH.

3 CTpyKTypa u cofep:kaHHe TN CHUILTHHbI
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 3 3adeTHbIe equHuUIb (108 gaco).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(mo popmam oOyueHus)

3.1.1 Ounas popma 0OydeHus

Ne Bua yue6Hoii paGoTbr KoauuecrBo | CemecTpsl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B ToM uucne:
1.1 | Jekuuun 16 16
1.2 | CemuHapckue/mpakTHIECKHUEe 3aHATHSI 16 16
1.3 | JIaGopaTopHble 3aHATHS 16 16
2 | CamocTosiTeJbHAsA paboTa 60 60
B Tom unciie:
2.1 | pemieHne pacyeTHBIX 33134 [0 BApHAHTaM 20 20
2.2 | moATOTOBKA K JTaOOPaTOPHBIM paboTaM 20 20
2.3 | IPOMEXYTOYHOE TECTHPOBAHUE 20 20
3 | lIpome:xxyTO4YHAs1 aTTeCTALMA
3adet/nud.3auer/7K3aMeH 3K3aM€EH
Hroro 108 108




3.2 TemaTuyecKkuii MJIaH U3y4YeHUs TUCHUTITHHBI
(mo hpopmam oOydeHMS)

3.2.1 Ounas popma oOydeHuUs

TpynoemMKocTh, 4ac
AyauTopHasi padora E
) Q = 2
S o S
Ne Paznesibl/TeMbl o 5K x| E o s =
= = S92 2| 88| 5
n/n JUCHUILINHBI ¥ = [STRC IS e E 5 2 gS
2 = EEE| 88 =o | 2
Q E g8 &s €5 9 =
= S % 5 Lg % S o =
O O < [ >
O E = = 8
1 Pasnen 1. OcHOBHBIE 3aKOHBI XUMUH 12 2 2 2 6
2 Paznen 2. CtpoeHue 37eKTpOHHOM
obostouku aroma. [leproauaeckmii 10 2 2 6
3akoH /.M. MenpeneeBa
3 Paznen 3. Xumuueckas cBI3b U
A 12 2 2 8
CTPOCHHE BEIECTBA
4 Paznen 4. Tepmoxumusi. OCHOBBI 10 1 1 5 6
XUMHUYECKON TEPMOIMHAMUKHI
5 Pasnen 5. XuMmudeckast KHHETHKA U
8 15 1 2 4 8
paBHOBecue. Karanmz
6 Pasnen 6. PactBopsl.
A p 16 2 4 4 6
DNEKTPOIUTHYECKAS JUCCOITUAITHS
7 Paznen 7. OxucaurenbHO-
A 13 2 1 2 8
BOCCTAHOBUTEJIbHBIC PEAKIINH
8 Pasznen 8. KoMimiekcHbIE COETMHEHUS 11 2 1 2 6
9 Paszgen 9. O0mue cBoOMCTBA METAILIIOB.
9 2 1 6
CriaBbl
Hroro | 108 16 16 16 0 60

3.3 Coaepxxanue TUCHUNINHBI

Pa3nen 1. OcHOBHBIC 3aKOHBI XUMUH

3HayeHWe W 3aJaud Kypca XUMHU. POib MPOCTBIX M CIOXHBIX BELIECTB B OBITY U
COBpeMEHHOU TexHuke. KpuTepun OIeHKH M BHIOOpA BEIIECTB JJIsi KOHKPETHBIX Iiesiei. PaboTh
OTEYECTBEHHBIX M COBPEMEHHBIX YYEHBIX B O0JAaCTH XMMHU. XHMHS, KaK HayKa, M3ydaromas
CBOMCTBA BEILIECTB B CBSA3M C UX COCTABOM M CTPOCHUEM.

3aKOH COXPAHEHHUs MaTE€pHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH DKBHUBAJIEHTOB. ['a30Bble
3aKOHBL. 3aKOH ABorazipo, Yncno ABoraapo, EquHUIEI M3MEpEeHNs aTOMHBIX U MOJIEKYJISIPHBIX Macc.
IIpuMeHeHre OCHOBHBIX 3aKOHOB XMMMH K KOJIMYECTBEHHBIM PacyeTaMm I10 YPAaBHEHUSM PEaKLIUHU.

OCHOBHBIE KJIaCChl HEOPraHWYECKUX COECIMHEHMI: OKCHJBI, OCHOBAHMS, KUCIIOTBI U COJIH.
OCHOBBI HOMEHKJIATYpbl XHMHUYECKHMX coequHeHH. Hekoropble MeTonbl HX NOJydeHus,
0COOEHHOCTH XUMUYECKUX CBOMCTB.

Paznen 2. CtpoeHue »snekTpoHHOW o6omouku aroma. [lepuoanyeckuii 3akoH J[.M.
Menneneesa

Crpoenne aroma no bopy. KopnyckynsipHO-BOJHOBBIE CBOIICTBA MaTepUH. Y paBHEHHE
[Tnanka. Ilpunuun HeompeneneHHoctu. YpaBHeHue IlpenuHrepa u BOJHOBBIE (YHKIUU
JJIEKTPOHOB.




KBantoBbie uucna. ['maBHOE KBAHTOBOE YHCIO. DHEpPreTUYeckue ypoBHH. OCHOBHOE H
BO30YXJI€HHOE cocTostHue aroma. OpOuTanbHOE KBAaHTOBOE YHCIO. DHEPreTHUECKUE IMOTYPOBHH.
®dopma aTOMHBIX OpOWTalell. MarHUTHOE KBAaHTOBOE YMCIIO. ATOMHBIC opOuTanu. OpueHTanus
aTOMHBIX opOuTaliell B npocTpancTBe. CriuH 35ekTpoHa. CIIMHOBOE KBAaHTOBOE YHUCIIO.

[IpaBuno Ilaynu. MakcumallbHOE KOJMYECTBO SJIEKTPOHOB HA HHEPreTUYECKOM YpPOBHE,
MOypOBHE M aTOMHOM opOuTainu. [Topsaok 3amomHeHns SHEPTeTHIECKUX YPOBHEH U TIOJypOBHEH B
MHOT'03JICKTPOHHBIX aroMax. [IpaBuio I'yuma. s-, p-, d- u f- smementsl. Mx pacmosioxeHnue B
nepuoanueckon cucreme [I.1. Menneneesa.

[lepuonuueckuii 3aK0H U neproanydeckas cucteMa snemeHToB J1. 1. Menneneena. [lepuoasl
u rpynnsl. CTpoeHue NEepHOAMYECKOW CHCTEMBbl M CTPOEHHE JJIEKTPOHHOW OOOJOYKH aToMa.
DJIeKTpOHHbIC aHAIOTH. BajeHTHbIC 3JIeKTPOHBI y S-, P-, d- u f- 3J1eMeHTOB. ATOMHBIE ITapaMETPBhI.
ATOMHBIE U MOHHBIE PaJUyChl. DHEPrUsl MOHU3ALMU (MOHU3ALMOHHBINA noreHuuan). CpoacTBO K
3JIEKTPOHY. OJEKTPOOTPULATEIBHOCTb. [IepuoIMYHOCT, B M3BMEHEHUM aTOMHBIX MapaMeTpoB U
XUMHYECKUX CBOMCTB 3JIEMEHTOB.

Pa3nen 3. Xumuueckas CBA3b U CTPOCHHUE BEIIECTBA

Tunbel xumuyeckon cBsizu. KoBanmeHTHas xumudeckas cBsizb. OOIIas 3Je€KTpOHHas Tmapa.
[TpaBuiio oxrteta. Merton BajeHtHbix cxeMm (BC). Dueprermueckas auarpamma oOpa3oBaHHS
MoOJIEKyJbl Bojopona. llepekpbiBaHue deKTpOHHBIX 00sakoB. JlnuHa cBA3M. MexaHu3Mbl
o0pa3oBaHUsl KOBaJCHTHON CBs3M: OOMEHHBIN, JOHOPHO-aKIENTOPHBIA MaTUBHBIA. CBolicTBa
KOBaJEHTHOM CBSI3U: HACHIIIAEMOCTb, HAIIPABJIEHHOCTb U MOJSIPHOCTb. J{UIIONBbHBIT MOMEHT CBSI3H.
JunonbHbI MOMEHT MOJIEKYJIbl. IOHHAs CBA3b, KaK MPEEIbHBIN clydaid MOJISPHON KOBAJIEHTHOMN
CBA3M. ATOMHBIE U HOHHBbIE paauychl. CTpyKTypa MOJEKYJIbl U €€ 3aBHCHUMOCTb OT CTPOCHHS
BHEILIHETO 3JIEKTPOHHOTO YPOBHA aTOMOB. HanpaBiieHHOCTh KOBaJICHTHOM CBSI3U. BalleHTHBIE yIJIbl.
I'mbpuamsamys cesaseil. [MOpUIN3aIHs aTOMHBIX OpOMTalel EHTPAJbHOro aToMa  THIA SP, Sp2,
sp® u cTpykTypa Mmonekyn Ax2, Ax3, Ax4.

KpatHsble cBsI3H; G- U T- CBA3M.

Bonoponnas cBs3b.

Oco0eHHOCTH METAJTTNYECKON CBS3H.

Paznen 4. Tepmoxumusi. OCHOBBI XUMHUUYECKOH TEPMOIMHAMUKH

Oneprerudeckue 3¢ dexTsl mpoieccoB. CHCTEMBI, COCTOSHUS W (YHKIUU COCTOSHHS.
TepmoauHaMudeckue napaMmeTpbl. BHyTpeHHss sHeprus, paboTta, TemoBoi 3G (GeKT XMMUYECKOH
peakuuu. [lepBelii 3aKOH TepMOAMHAMUKH. OHTanbnus. CTaHgapTHas SHTANbIHS OOpa30BaHUSA
CJIOHOTO BEUIECTBA.

3akoH ['ecca u cnenctBus u3 Hero. IlpuMeHeHnue ux Juist pacdyera SHTAIBINNA XUMHUYECKUX
peakuuii 1 (pa30BbIX MPEBPALICHUN.

Pa3nes 5. Xumnueckas KWHeTHKa U paBHoBecue. Karanus

Ckopoctb xuMuueckoil peakuuu. Cucrema, ¢asza, KOMIoHeHT. CHCTEMbl TOMOTEHHbIE U
reTeporeHHbple. ['OMOreHHble peakiuH. 3aBUCHUMOCTb CKOPOCTH pEAaKIMM OT KOHLEHTpaluu
pearupyromux BeIecTB. BiausHue 1aBaeHus Ha CKOPOCTh Ia30BbIX PeaKIMi. 3aKOH JEHCTBHS Macc.
Craguu, ompenensionye CKOpOCTh Ipoliecca. BiusHue Temmeparypbl Ha CKOPOCTh PEaKIIHH.
OHeprusi akTHBalMU. YpaBHeHHE AppeHuyca. TemneparypHblid KOA(PHHUIMEHT CKOPOCTH PEaKLuu
Bant-T'odda.

I'ereporennsle peakuuu. 3aBUCHUMOCTb CKOPOCTH T€TE€POr€HHbBIE PEAKIMH. 3aBUCHMOCTb
CKOPOCTH TETEpPOreHHOM peakIMM OT KOHIIEHTpAallM pearupyrolux BelecTs. BiusHue
MOBEPXHOCTH pazaena a3 u quddysus.

Karanu3 romoreHHsli U rereporeHHbI. Mexanusm JieiicTBus KaTain3atopoB. MTHrHOUTOpHI.
Ilertupie 1 hoTOXMMUYECKHE peakiuu. Peakinn oOpatuMble 1 HEOOpaTUMEIE.

XVMMHUYECKOE pPABHOBECHE B TOMOTE€HHBIX M TETEpPOreHHbIX peakiusax. KoHcraHTa
paBHOBecHs. Y cnoBus cMenenus pasHoBecus. [Ipunnnn Jle- [HlaTense.

Paznen 6. PactBophl. DnekTponuTHyecKast JUCCOLUAIINS



OOmias xapakTepucTuka U Kiaccuukanus pacTBOpoB. Poib pacTBOpoB B mNpupoie u
TexHuke. Bosia u BogHbIe pacTBOPHI, HEBOAHBIEC PacTBOPbI. OnpeiesieHue uaealbHOrO pacTBOpa.

CoctaB pactBopoB. CriocoObl BeIpa)KeHHsI cOCTaBa pacTBOpoB. PactBopumocTh. PacTBophI
HEHACBILLICHHBIE, HACBIIICHHbIC W IEPEHACHILICHHbIE. BinsHue Temieparypbsl Ha pacTBOPUMOCTh
TBEPJOr0 BEUIECTBA U KUAKOCTU. ConbBaTalus U TUApaTalys. DHTAJIBIINS paCTBOPEHUSI.

DnekTponuTHuecKas Auccouuanus. PacTBOpbl 3ieKTposuToB. Teopus ruaparanuv B
Ipoleccax 3IEKTPOJIUTHYECKON aucconuanuu. CTeneHb 3JIEKTPOIUTUYECKOM NHCCOLUMALNUA U €€
3aBUCHUMOCTh OT pasnudHblX (aktopoB. CunbHbie U cnabbie  dnekTponuThl. KoHcTanTa
ANEKTPOIUTUYECKON UCCOLMANUU CIIA0BbIX DJEKTPOJIUTOB. 3aKOH pa3BefeHHs (pa3daBiieHus)
OctBanbaa. CunbHbIC 3TEKTPOIUTHL. Kaxyimascs creneds auccoruanun. [loastue 00 akTHBHOCTH;
KO3 GUIIMEHT aKTUBHOCTH. KHCIIOTBI, OCHOBAaHUS U COJM C TOYKU 3PEHUS DJIEKTPOIUTHUYECKOU
TEOpPUHU PACTBOPOB. AMGPOTEPHOCTS.

DnekTponuTHYecKas aucconuanus Boabl. MoHHOe mpousBeneHue BoAbl. KoHueHTparus
MIPOTOHOB YU MOHOB TMJAPOKCHJIA B HEUTPAJIbHBIX, KUCIBIX U IIECJIOYHBIX pacTBopax. BogopoaHbii
nokasatenb pH. KucinoTHo-ocHOBHBIE MHHAMKATOPBI, pH-MeTphI.

Peakuuu nonnoro oomeHa. loHHO-0OMEHHBIE peakIuy ¢ 00pa3oBaHUEM MaJTOPACTBOPHMOTO
BelecTBa, c1aboro snexkrponuTa. [IpousBeaeHrne pacTBOPUMOCTH.

I'uaponus comeit. Crenenp U KOHCTaHTa ruaposnn3a. CTynmeHYarbld ruaposn3. BausHue
TEeMIIepaTypbl U KOHLEHTPAIMU Ha CTeNeHb ruponusa. Msmenenue pH pactBopa npu rugposuse.

Pa3nes 7. OKkucnuTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMU

[lonsiTe O peakUUsAX OKUCIEHUS-BOCCTaHOBJIEHUS. CreneHb OKUcHeHUsA. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA IPOCTBIX M CIOKHBIX BEIIECTB. BaKHEWIIHE OKUCIUTENU H
BoccTaHOBUTENU. COCTaBI€HUE YPAaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Tunbel OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIMid. 3aBUCHUMOCTh COCTaBa MPOAYKTOB
OKHCJICHUS U BOCCTAHOBJIEHUS OT YCJIOBHI MPOBEICHUS PEAKIINH.

DNEeKTPOXUMHUYECKHE TPOLECChl.  B3anMOCBS3b  MEXIYy  DIEKTPOXUMHUYECKUMHU U
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIMU TIpoIieccaMu. ['albBaHUYECKUN 3JIEMEHT, TraJlbBaHUYECKas
napa. XMMUYECKHE UCTOYHUKHU TOKA. ['aTbBaHWYECKHE AIEMEHTHl U AKKYMYJIATOPBI. TOIIMBHBIE
DJIEMEHTHI.

Onektponu3. 3akonbl Dapanes. IlocmenoBaTeTbHOCTP BOCCTAHOBIICHHUSI KAaTHOHOB U
OKHCJIEHUE aHUOHOB IPH CII0)KHOM COCTaBE JJIEKTPOJIUTA. DJIEKTPOIU3 C PACTBOPUMBIM aHOJOM.
[Tpumenenue anextponnza. CTaHIapTHBIM 3JIEKTPOAHBIN noTeHIMal. Bogopoausiii anekrpon. Psn
HaIpsKEeHUH. 2.1.C. raJlbBaHUYECKOT O 3JIEMEHTA. CrannapTtHbie OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC MOTECHIIMAIBI U MPUMEHEHHUE UX ISl OMPEACIICHUS BO3MOKHOCTH MPOTEKAHUS
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

Pa3nen 8. KomiuiekcHbIE cOeTMHCHUS

OCHOBHBIE TIOJIOKEHUSI KOOPAMHAIIMOHHOW TEOPUM CTPOEHUS KOMIUIEKCHBIX COEIUHEHUH.
XuMu4deckas CBsi3b B KOMILJIEKTHBIX COSAMHEHUSX. JJOHOPHI M aKIIENTOPHI AJIEKTPOHOB. 3aBUCUMOCTD
KOOPJMHAIIMOHHBIX CBOMCTB ILIEHTPAIBHOTO aroMa OT CTPOEHHS €ro 3JIEKTPOHHOM OO0OJOYKH.
Jluraunpl.  KoopauHammoHHoe — 4uco. Homenkiarypa  KOMIUIEKCHBIX  COEIWUHEHHIA.
DIEKTPOIUTHYECKUE CBOMCTBA KOMIUIEKCHBIX COeIMHEHMH. Jluccouuanus KOMIUIEKCHBIX MOHOB.
KoncTanTa HECTOMKOCTH.

Pa3nen 9. O0ume cBoiicTBa MeTaioB. CIiiaBbl

OTHOCUTENbHAs PACTIPOCTPAHEHHOCTh METAJJIOB B NPHUPOAE M BaKHEHIIME BUABL PYI.
OCHOBHBIE METOIbI MOJTy4YEeHUS METAJIJIOB u3 pya: TUIPOMETAJUTYprudeCcKue,
MAPOMETAILTYPTAYECKUE U DIIEKTPOMETAIIYPITUUYECKHE.

Oco0eHHOCTH CTPOCHHS M PU3MUECKUX CBOWCTB METAITHIECKUX MATEPHAIIOB.

XUMHYECKME CBOWCTBA METAJUIOB. B3anMoOIelCTBHE METAJUIOB C HEMETaJIaMH, BOJOW,
pacTBOpaMM KHUCIIOT U IeJa0o4eil. XMMHUUYECKHE CBOMCTBA OKCUIOB U TUIPOKCHJIOB METAJIIOB.



3.4 TemaTnka ceMUHAPCKUX/MIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapCcKue/MpaKTUICCKUE 3aHITHS

Tema 1. OcHOBHBIE 3aKOHBI XUMHUU

Tema 2. CTpoeHue 37IeKTpOHHOM 0001049KH aToMa. [lepuonnueckuii 3akon J[.M.
Meunpeneena

Tewma 3. Xumuueckasi CBA3b U CTPOCHUE BEILIECTBA

Tema 4. Tepmoxumusi. OCHOBBI XMMHUYECKON TEPMOIMHAMUKHU

Tema 5. Xumuueckass KHHETHKA U paBHoBecue. Karanus

Tema 6. PacTBOpbI. DIIEKTPOIUTHYECKAS JUCCOLAALIIS

Tema 7. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINN

Tema 8. KoMIuiekcHbIE COEIUHEHU

Tema 9. OGurue cBoiicTBa MeTasuioB. CIuiaBsl

3.4.2. JJabopaTopHbl€ 3aHATUS

Tema 1. OcHOBHBIE 3aKOHBI XUMUU

JlaboparopHas pabota «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BELIECTBY
Tema 4. Tepmoxumusi. OCHOBBI XUMHUYECKON TEPMOIUHAMUKHI
JlaGopaTopHas paborta «TernoBbie 3G (HEKTh XUMUUECKUX PEAKITHIA
Tema 5. Xumuueckas KHHETHKA U paBHoBecue. Karanus
JlaboparopHas pabota «CKOPOCTh XMMUYECKUX peakinil. XMMHUECKOE PABHOBECHUE)
Tewma 6. PacTBopbl. DIEKTPOIUTHYECKAS TUCCOIIUALIUS

JlaGopaTopHas pabora «Peakiium HOHHOTO 0OMEHaY

JlabopaTopHas pabota «['uposn3 comein»

Tema 7. OKUCIUTENHHO-BOCCTAHOBUTENBHBIE PEAKIIUU

JlabopaTopHas paboTa «IEKTPOITH3»

Tema 8. KoMmiekcHbIE COETUHEHUS

JlaboparopHas pabota «KomIIeKCHbIE COeAMHEHUSD

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

He npeagycMmoTrpensl
4 Y4yeOHO-MeTOAUYECKOEe U UHPOPMALIMOHHOE o0eclievyeHne

4.1 HopmatusHblie 1o0KyMeHTbI 1 'OCTob1
He npenycMmoTtpensl
4.2 OcHoBHasi 1UTEpaTypa

1. Axmeros, H. C. O6mas n Heopranndeckas xumus / H. C. AxmeroB. — 13-e usg., crep.
— Camnkr-lIlerepOypr : Jlanb, 2023. — 744 ¢. — ISBN 978-5-507-45394-8. — Tekcr :
ANEKTPOHHBIH // JlaHb : 35ekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/267359.

2. Cmapeirus, C. H. Heopranmueckas xumus. [IpakTukym : yaeOHO-TIpaKTHUECKOE TTocoOne
/ C. H. Cmapsirus, H. JI. barnasen, U. B. JlaiinakoBa. — Mocksa : U3natensctBo FOpaiit, 2022.
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— 414 c. — (bakanasp. Axagemudeckuii kypc). — ISBN 978-5-9916-2736-8. — Texer :
anekTpoHHbIH // Obpa3zoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509103.

3. O6mas u Heopranndeckas xumus. YaeOHuk/ BopooreB A.D., Ky3uernos H.T., [luBanze
A10O. Kn.1,2 — M.: Akagemxaura, 2006.

4. O6mas xumust. Jlaboparopusiii npaktukym /H.M. bapanaesa, A.Il. Anpinaa - M:
Mockosckuii ITommrex, 2019.

4.3 lonoJIHUTEIBHASI TUTEpaTypa

1. Xumus. Yuebnoe nocobue/ bepexnoitA.H., Pocun U.B.,Tomununa JI.J. — M.: Beicias
mkoja, 2005.

2. 3agaun u ynpaxneHus no oomeit xumuu / I'muuaka H.JI,,EpmakoB A.M1.— M.: UaTHTpan-
IIpecc, 2009.

3. Yepnukona, H. }O. 3agaun no ocHoBam 00111eli XMMUHU ISl CAMOCTOSITEIbHON pabOThI C
OTBETaMHU U peUICHUsIMHU : yueOHoe rmocodue st By3oB / H. FO. Uepnukona, E. B. MemepsakoBa. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 304 c. — ISBN 978-5-8114-9699-0. —
Tekcr : anexTpoHHbIN // JIaHb : 2IeKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/197731.

4. Crynko, T. B. OcHOBBI 00111 1 HEOPTraHUYECKON XUMUH ;| YI€OHO-METOANYECKOE
nocooue / T. B. Ctynko. — Kpacnosipck : Kpac’'AVY, 2015 — Yacts 3 : [Ipumeps! penienus 3anad,
3aJIaHusl 1711 caMoCTosATeNbHOU paboThl — 2015. — 244 ¢. — Tekcr : anekTpoHHbli // JlaHb :
3JIeKTPOHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/187435

4.4JneKTpoHHBbIE 00pPa3oBaTebHbIE Pecypchl
1. https://online.mospolytech.ru/course/view.php?id=3149

4.5 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
ol0ecrneueHue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpeMeHHbIe MPO(ecCHOHANIbHbIE 0a3bl TaHHBbIX U HHGOPMALIMOHHbIE
CIIPaBOYHbIE CUCTEMbI

1. EamHoe oxHO joctynma K oOpa3oBaTelnbHBIM pecypcam DenepanbHbii  mopTan
http://window.edu.ru

2. KommnsrorepHsie MH(OPMaLIMOHHO-TIPABOBHIE CHCTEMBI «KoHCynpTaHT»
http://www.consultant.ru, «I"apanT» http://www.garant.ru

3. OdunmanpHbIM HHTEPHET-TIOPTAI TPaBOBOU MH(popManuu http://pravo.gov.ru.

4. Hayunas snexkTpoHHast 6ubaunoteka http:// www.elibrary.ru

5. Poccwuiickas rocynapctBenHast Oubnauoreka http://www.rsl.ru

6. ObC «YHuBepcuteTckas 6ubdaroreka onnaiu» https://biblioclub.ru/index.php
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5 MarepuaabHO-TeXHHYECKOE o0ecrievyeHne

1) Ayauropust sl JEKIMOHHBIX, IPAKTUYECKUX U CEMUHAPCKUX 3aHATHI. O0opynoBaHue U
anmaparypa: ayAMTOpHas JOCKa, BO3MOXXKHOCTb MCIIOJIb30BaHMsS MYJIbTHUMEIUMHOTO KOMILIEKCA
(IpoeKTOop, NEPCOHAIBHBIA HOYTOYK MJIM NIEPCOHATIBHBIA KOMIBIOTED).

2) Cpeumanu3upoBaHHAas ayaAuTOpHs Uil JlabopaTopHbIX pabor. OOopynoBaHMEe U
anmaparypa: Tepmometpsr; criektpodoromerp CD; BHITSKHBIC MKA(DI; 3JIEKTPOHHBIE TEXHUYECKUE
U aHAJIMTUYECKUE Bechl; pH-MeTphl; akBaMCTUIUIATOP; KAIOPUMETPHUUECKUE YCTAHOBKH; MArHUTHBIE
mermanku; mpudopsl “sxcrept 001”. TIpu npoBeaeHnn 1a60PaTOPHBIX PabOT CTYACHTHI HCTIOJIB3YIOT
CHELMAIbHYI0 XHMMHYECKYI0 IIOCyly: MEpHble IWJIMHAPBI, KOJIObI, NPOOMPKH, CTaKaHBbI,
HEOOXO/JMMBIE PEAKTUBBI M E€MKOCTH JUIi WX XpaHeHus. JlabopaTopus ocHaiieHa BBITSHKHBIMU
mkapaMu Uil pabOThl C KOHLIEHTPUPOBAHHBIMU KHUCJIOTaMHM, IIEJIOYAMH, JAYPHONAXHYIIHUMH,
BpPEIHBIMH M JIETKOJETydYuMH BemecTBamu. JlaGopartopus o0opynoBaHa KOMIBIOTEPHOW U
MYJIbTUMEIUIHHON TEXHUKOM.

6 MeToauyeckue peKOMeHIAIUN

6.1 MeTonnuyeckue peKOMEHIAIUM /IS TPeNoaaBaTeJis M0 OPraHu3anuu
00y4eHus1

OOyuasi CTyIEeHTOB AUCLUIUIMHE «XHUMUS», NPEnojaBarelb UMEET Leldb pa3BUTh Yy HUX
[IPABUJIBHOE IOHUMAHUE CYILIHOCTH XUMHUYECKHX SBJICHUI HA OCHOBE COBPEMEHHBIX TEOPETHUECKUX
HOJIOKEHUH XUMHH, COOOIINUTh UM CBEICHHS O BAXKHEHIIINX CBOMCTBAX XUMUYECKUX JIEMEHTOB U X
COEIMHEHUH, CII0COOO0B UX MOIYUYEHHUS.

N3noxeHne TeopeTHYecKoro M (haKTHUECKOro Marepuajga Kypca OCYIIECTBIISETCS Ha
nekuusx. IlapamienbHO C JIEKIIMOHHBIMM 3aHATUSIMU NPOBOJSATCS YCTHBIM OIPOC, IPOBEPOUYHBIE
paboThI U 1Ta0OPATOPHBINA PAKTUKYM.

OcHoBHOM (hopMOI U3YUEHHS TUCITUTUTMHBI «XHUMHUSI», KaK U JIIOOOU IPYyroi AUCIUIUIMHBI B
BhICIIEM Y4e€OHOM 3aBEJCHUH, SIBJIETCS CaMOCTOsTelNbHas paboTa oOydyaromierocsi, Koropas
BKJIIOUaeT B ce0si IpopalOTKy JEKIMOHHOIO MaTepuana, y4eOHMKOB M Y4eOHBIX MOCOOUH,
BBINOJIHEHHE JJAOOPAaTOPHBIX PabOT, MOArOTOBKY K CEMUHApaM U cj1ade 3K3aMeHa UiIH 3aderta. B Toxe
BpeMsl MPErNoJaBaTellb OCYIIECTBISET CUCTEMATHUYECKU KOHTPOJIb 32 CaMOCTOATEIbHOU paboTOM
CTYACHTOB IyT€M IMPOBEPKH MOJArOTOBIEHHOCTH CTYAEHTOB K Ja0OpaTOPHBIM 3aHATHAM U
ceMuHapaM (MHJIMBUIYaJbHBIA ONMPOC, IPOBEPKA JTOMAIIHUX 33JaHUN, IPOCMOTP 3aMuce JIEKIHH,
IpUEM pe3yiIbTaToB J1a00paTOPHBIX padoT, MPOBEEHNE TPOBEPOUYHBIX paboT, KOTOPHIE 110 CYLIECTBY
ABIISIOTCS 3aUE€THBIMH).

6.2 MeToanueckue YKa3aHus JJisl 00y4arOMUXCsl 0 OCBOEHHIO THCIHTLTHHBI

W3noxeHne TEOpPETHUECKOTO M (DaKTUYECKOro Marepuana Kypca OCYLIECTBISETCS Ha
nekuusx. IlapannenbHo ¢ JEKIMOHHBIMU 3aHSATHSMH HPOBOASTCA CEMHUHAphl U JIaOOpaTOPHBIN
npakTukyM. OCHOBHOM popMoii n3yueHust TucHUIIMHBL «OO011ast 1 HeOpraHMYecKasi XuMUs», Kak U
T000H Ipyroi JUCIHUIUIMHBEI B BbICIIEM y4eOHOM 3aBEICHHH, SIBISETCS CaMOCTOsTENbHasl paboTa
o0yyaroIerocsi, KOTopas BKJItoyaeT B ceOsi:

- paboTy HaJ JEKUHOHHBIM MaTepUaIoM;

- paboTy Haj paslenaMd  Kypca, IOJHOCTbIO WJIM YacTUYHO BBIHOCUMBIMH Ha
CaMOCTOSITEIIBHOE U3yYECHUE;

- paboTy mpHM NHOATOTOBKE K MPOBEPOYHBIM M JaOOpPAaTOpPHBIM paboTaM, BBIOJIHEHUE
JIOMAIITHETO 3aJaHMUs.
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I'maBHas 3amaya CTyAeHTa BO BpeMs JICKIMU 3aKJIIOYAeTCs BO BHUMATEIbHOM CIIyIIaHUU
JICKIIMU U 3aIMCH €€ OCHOBHOTO cozepxanus. OCHOBHAs OIMIMOKA OTJEIBHBIX CTYICHTOB COCTOUT B
TOM, YTO OHU CTPEMSATCS JOCIOBHO 3alKCaTh BCE, YTO TOBOPUT JIEKTOP, U TIOITOMY HacTO CIEAST He
3a MBICIIbIO, @ 32 CJIOBOM, HE YJIaBJIMBAas CMbICJIA M3JaraeéMoro Marepuania. {ns 3amnucei JIeKUui
ClIeTyeT MOJIb30BaThCs OTACNIBHON TeTPajiblo. 3alrCh BECTH HA OJHOW CTOPOHE TETPaaU, OCTaBIsA
BTOPYIO CTOPOHY ISl BHECEHHSI COOTBETCTBYIONIUX JTOTIOTHCHUH.

Crnenyer UMeTh B BUJY, YTO HE BCE BOMPOCHI MPOrPAMMBbI, OTHOCSIIIUECS K TOW WM MHOU
TeMe, 00s13aTeNIbHO U3JIAraroTCsl Ha JIeKIuK. HeKkoTophlie U3 HUX JIOJDKHBI U3y4aThCsl CAMOCTOSATEIHHO
B Ipoliecce paboThl HaJ JaHHOW TemodW. B sToM ciiyyae HeoOXOAMMO 3aKOHCIEKTUPOBATH
PEKOMEHIYEMYIO JIEKTOPOM JUTeparypy. lIpu KOHCHEKTUPOBAHWU CTOUT HU30Erarh IOCIOBHOTO
MEPENUChIBaHUSI aBTOPCKOTO TEKCTa, CTAapasch OTPa3UTh JUIIb HauOojiee Ba)KHbIE MOMEHTHI.
W ckmoueHus TOMyCKalTCsl TUIIb TSl JOPMYITHPOBOK HanboIee BaXKHBIX 3aKOHOMEPHOCTEH.

[Ipu moAroTOBKE K YCTHOMY OIIPOCY U MPOBEPOUHOI paboTe HEOOXOIUMO:

a) BHHUMATEJIbHO, HECKOJIBKO pa3 MPOYUTATh CBOM KOHCIIEKT, COOTBETCTBYIOIIHE Pa3JIeibl
y4eOHUKOB U Y4€OHBIX TOCOOMIA;

0) TPOCMOTPETH PEKOMEHIAIMH T10 BBITTOJHEHUIO YITPAXKHCHUN;

B) MMCHbMEHHO OTBETUThH Ha TEOPETUYECKUE BOMIPOCHI U BBHITIOIHUTH YIPAXKHEHUS TOMAIIHETO
3aJ1aHus B COOTBETCTBUU CO CBOMM BapUAHTOM.

[Ipu moarotoBke Kk mnabopaTOpHbIM paboTam cleayeT BHHMATEIbHO O3HAKOMHUTHCS C
TEOPETUYECCKHM BBEJICHHEM K paboTe W METOIAMKON BBITIOJHEHHS OJKCIIepuMeHTa. Kparkoe
TEOPETUUECKOE BBEJICHUE U PE3YIbTaThl Pa0OTHI 3aMMCHIBAIOT B IAOOPATOPHBIN KypHAI.

B kauecTBe 1abopaTOpHOTO KypHAIA UCIIOJIB3YETCs 00IIast TETPaIb C

3aMOJTHEHHBIM TUTYJIBHBIM JIUCTOM.

JIaGopaTopHBIii )KypHAI SBJISIETCS €AMHCTBECHHBIM JIOKYMCHTOM O

MIPOBEJICHUH dKCIIepUMEHTa. BecTu 3anucy Ha YepHOBUKAX HE CleNyeT. Y paBHEHUS PeaKIIHii
JIOJKHBI OBITh YE€TKO 3aITUCaHbl, TAK KaK HEOpeKHasl 3aITMCh MOXKET BBI3BATh OIIHOKY.

OTtuer o pe3ynbraTtax paboThl OGOPMIISIOT MO CXEME MPUIIOKEHHOW K OMHCAHHUIO KaXKIOU
1ab0paTOPHOH pabOTHI: KPaTKOE TEOPETHUECKOE BBEACHHE, IPOBEJCHIE OMBITOB (HOMEP OMBITA, €TO
Ha3BaHME YpaBHEHHS peakiuii), OTBETHI Ha BOMPOCHI M BBIBOJKI MO paboTe. Kaxnas nmabopaTopHas
paboTa 1o 3aBepIICHUI0 IKCIIEPUMEHTA U OOPMIICHUS JIOJDKHA OBITh 3alllMINEeHA W TOJANKUCAHA Y
npernoaaBarers.

7 MoHJ OLIEHOYHBIX CPEACTB

B niporiecce 00y4eHunst UCTIONB3YIOTCS CIENYIOIINE OLEHOYHBIE (POPMBI CAMOCTOSATEIBHOM
paboTHI CTYIEHTOB, OIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXYTOUHBIX
aTTeCTalUN:

- 3aIUTa J1ab0paTOPHBIX padoT;

- YCTHBIH OIIpOC;

- PasHOypOBHEBBIE 331a4H U 33aJJaHUS;

- DK3aMeEH.

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE
3aJIaHusl TI0 TPAKTUYECKUM padoTaM MHAUBUAYATBHO IS KKIOTO 00YJaroerocs.

B PE3YyIbTaTC OCBOCHUA NUCIHHUIIIMHBL (MO,Z[yJ'Iﬂ) (I)OpMI/Ipy}OTCH CJICAYIOMUC KOMIICTCHIINH:
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Kon
HaumeHoBaHHe KOMIIETEHIIMH BbINYCKHUKA
KOMIIeTeHIINH
OIK-1 Crioco0€eH HCIIOJIb30BaTh MOJIOKEHHS, 3aKOHBI U METObI €CTECTBEHHBIX
' HayK 1 MaTCMAaTUKHN IJIs pemeHI/m 3a1a4 HH)KCHCpHOfI NCATCIIBHOCTHU

7.1 MeTobl KOHTPOJISI H OLEHUBAHMS Pe3yJbTATOB 00y4eHUs!

[TpomexyTodHas arTecTaius 00yJarommxcs B (hopMe dK3aMeHa TPOBOAUTCS IO Pe3yIbTaTam
BBIMIOJTHEHHSI BCEX BHUIOB Y4eOHOIl paloThI, MPEIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM MO JaHHOMN
JUCUHUIITMHE (MOAYJIIO), IPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OlEeHKa CTENeHH MOCTHXKEHHUS OOy4yaloU[MMUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
00y4yeHUs1 MO JUCUUIUTHHE (MOAYJI0) MPOBOAMTCS IMPENoJaBaTesieM, BEAYIIUM 3aHATUSA IO
JTUCIUILIAHE (MOIYJI0) METOIOM SKCIEepTHOM olleHKU. [1o uToram npomMexyTo4HON aTTeCTalluu 110
JUCLUIIIMHE (MOJIYJII0) BBICTABIISIETCS OIEHKA «OTIUYHOY, «XOPOIIOY», «yIOBIECTBOPUTEIHHOY HIIH
«HEYIOBIETBOPUTEIBLHOY.,

K nmpomMexyTouHO#l aTTecTanuu JOMYyCKarOTCA TOJIbKO CTYACHTHI, BBHITTOJIHUBIINE BCE BHUJIBI
yueOHo paboThl, MPeAyCMOTPEHHBIE padouei MporpaMMoi MO JUCIUIUIMHE «XUMUs» (IPOILTH

MIPOMEKYTOUHBIN

KOHTPOJIb:

IIPOBEPOYHBIE

paboThI

HarlyCcaHbl  Ha

«YHAOBJICTBOPUTECIIBHO», BBIITIOJIHUIIN U CHAJIA BCC na6opaTopHLIe pa6OTBI)

7.2 lIkana u KPUTEPUU OLIEHMBAHUSA Pe3yabTATOB 00yYeHH s

OIICHKY HE

HUXKE

IToxa3aTenem olleHMBaHUS KOMIETSHIMN Ha Ppa3JIMYHbIX STAllaX UX (I)OpMI/IpOBaHI/IH SABJIICTCA

JOCTHXXCHHC O6y‘IaIOH_[I/IMI/ICH IJIAaHUPYEMBIX PE3YJIbTATOB 06y‘IeHI/IH 10 JUCHUITIIMHE (MOI[yJHO).

Kputepuu onenuBanus

Iloka3zarennb > 3 4 5
3HATH: OOyyvarommiicst OO0yuaromuiics OObyuarommiics OO0yJatontuiics
- OCHOBBI JIEMOHCTPHPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
COBPEMEHHOMN TEOPHH | MOJHOE OTCYTCTBHE HETIOJTHOE YaCTHYHOE TIOJTHO®
CTPOEHHMSI aTOMOB U WJIN HEI0CTaTOYHOE COOTBETCTBUE COOTBETCTBHE COOTBETCTBHUE

MOJIEKYJI, TEOpUHU
XHUMHYECKON CBSI3U B
COEIMHEHUIX
Pa3IUYHBIX TUIIOB,
OCHOBBI XUMHYECKOMH
TEPMOJMHAMUKHU U
XHMHYECKOH
KHUHETHKH, METOIbI
OIMCAaHUS
XHUMHYECKOTO
paBHOBECHS
Pa3IUYHBIX CUCTEMAX,
XUMHUYECKHE
CBOICTBA, CIIOCOOBI
MOJTyYEHUs DIIEMEHTOB
W UX COCTMHEHUHN I
MIPOBEJICHUS
9KCIIEPUMEHTABHBIX
HCCIEIOBAaHUI 1
00paboTku
PEe3yJbTaTOB.

COOTBETCTBUE
CIEAYIOIINX 3HAHUM:
- OCHOBBI
COBPEMEHHOH T€OpUHU
CTPOEHHS aTOMOB U
MOJIEKYJI, TEOPUU
XUMHUYECKOH CBSI3U B
COEIMHEHUAX
pa3IM4YHBIX THUIIOB,
OCHOBBI XUMUYECKOM
TEPMOJUHAMUKHU U
XUMUYECKOU
KHUHETUKH, METOIbI
OIHUCAHUSA
XUMHUYECKOTO
paBHOBeCHS
pa3IM4YHBIX CUCTEMAX,
XUMHUYECKUE
CBOICTBA, CITOCOOBI
MIOJIY4YEHHUS 2JIEMEHTOB
U UX COeIMHEHUN AJst

CIEAYIOIINX 3HAHUI:
- OCHOBBI
COBPEMEHHOU Teopuu
CTPOEHUS aTOMOB H
MOJIEKYJI, TEOpUHU
XUMUYECKOU CBS3H B
COCTMHEHUAX
Pa3INIHBIX THIIOB,
OCHOBBI XUMUYECKOU
TEPMOJIMHAMUKHU U
XUMHYECKOU
KHHETUKH, METOIBI
OTIMICAHUS
XUMHUYECKOTO
paBHOBECHS
Pa3IUYHBIX CUCTEMAX,
XUMHYECKHUE
CBOMCTBa, CITIOCOOBI
MOJIYYEHUS DIIEMEHTOB
1 UX COeTMHEHUH JIJIst
MIPOBEICHUS

CJEYIOIINX 3HAHUM:
- OCHOBBI
COBPEMEHHOM Teopuu
CTPOEHHS ATOMOB U
MOJIEKYJI, TEOPUU
XUMHUYECKOHU CBSI3H B
COEJIMHEHUSIX
Ppa3UYHbIX TUIIOB,
OCHOBBI XUMUYECKON
TEPMOJUHAMUKHU U
XUMUYECKON
KUHETHKH, METOJIbI
ONUCaHUs
XUMHUYECKOTO
paBHOBECHS
pa3JIMYHBIX CUCTEMAX,
XUMUYECKHE
CBOWCTBA, CIIOCOOBI
MOJIyY€HUS SIIEMEHTOB
U UX COeAUHEHUN AJs
MIPOBEJICHUS

CIEAYIOIINX 3HAaHUM:
- OCHOBBI
COBPEMEHHOMN
TEOPUU CTPOEHUS
aTOMOB U MOJIEKYJI,
TEOPUU XUMHUYECKOM
CBSI3U B
COEMHEHUAX
pa3IM4YHBIX THUIIOB,
OCHOBBI XUMUYECKOU
TEPMOJUHAMUKHU U
XUMUYECKOU
KHUHETUKH, METOJIbI
OIUCaHUA
XUMHUYECKOTO
paBHOBECHS
pa3IMYHbIX
CHCTEMAX,
XUMHYECKUE
CBOWCTBA, CITOCOOBI
MIOJTY4YEHUs
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MIPOBECHNUS 9KCIIEPUMEHTAIBHBIX | OKCIIEPUMEHTAJBHBIX | 3JIEMEHTOB U X
9KCIIEPUMEHTAIBHBIX | UCCIEIOBaHUI 1 HCCIIeIOBaHUN U COCMHEHUH A1
HCCIIeIOBaHUN U 00paboTku 00paboTku MIPOBECHUS
00paboTKH pe3yIbTaTOB. Ppe3yJbTaToB. 9KCTIEPUMEHTATBHBIX
pe3ynbTaToB. Homyckatores Homnyckarores HCCIIEIOBaHUM U
3HA4YNTEIIbHBIC HE3HAYUTEIIbHbIC 00paboTkH
OIIMOKH, IPOSIBIACTCA | OMIMOKH, HETOYHOCTH, | PE3YNIBTAaTOB.
HEIOCTaTOYHOCTH 3aTpYAHEHUS MIPH CBoboxHO
3HaHWUH, 110 ALY AHAITUTHYECKUX orepupyer
MOKa3aTeyeH, oTepanusx. PHOOPETEHHBIMU
oOyuaromuiics 3HAHMSMH.
UCTIBITHIBAET
3HAYUTEIbHBIC
3aTpyJHEHHS IPU
OTIEpUPOBAHUH
3HAaHUAMH IIPU UX
MIEpeHOCE HA HOBBIC
CHUTYaIHH.
YMeETh: OOyuarommiics He OO0y4atomtmiics Obyuarommiics OO0y4atontuiics
Ha OCHOBE yYMEeT WiIn B JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
TEOPETHYECKNX HEJIOCTaTOYHOH HETIOJIHOE YaCTUIHOE MIOJTHOE
3HaHUH TOAOUPATH CTETICHN YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
9KCIEPUMEHTAIbHBIC Ha OCHOBE CIEIYIOUINX YMCHUI: | CIEAYIOUINX YMEHMH: | CIEIYIOLINX
METO/IBI TEOPETHYECKHX Ha OCHOBE - Ha OCHOBE yMeHuil:
HCCIIeI0BaHUs 3HaHUil moOupaTh TEOPETUYECKUX TEOPETHYECKUX - Ha OCHOBE
COE/IMHEHU, METOIbI | SKCIIEpUMEHTAIbHBIE 3HaHUU TOIOUPATH 3HAHMH MOIOUPATH TEOPETHYECKUX
00paboTKu U METOJIBI 9KCTIEPUMEHTAJIbHBIC 9KCIIEPUMEHTAIIbHbIE 3HAHMH MOOUPAThH
MHTEpPIpPETALIH HCCIIeJOBAHHMS METOJIBI METOJIBI 9KCTIEPUMEHTAJIbHBIC
MOTY4CHHBIX COCAMHEHUH, METOIBI | MCCIIEAOBAHUS HCCIIEIOBAHUS METOJIBI
PE3yJIbTaTOB. 00paboTkH 1 COCIMHEHUH, METOIBI | COCIUHEHHUH, METOABl | MCCIIEIOBAHUA
HHTEPIpETAINN 00paboTku U 00paboTKu 1 COCTMHEHUH,
MIOTY9EHHBIX MHTEPIPETALNH HMHTEPIIPETALNH MeTOobI 00paboTKH
PpE3yIbTaTOB. MOJTYYCHHBIX TTOTY9EHHBIX U MHTEpIIpETalnu
pEe3yJIbTaTOB. pe3yJbTaToB. MOJTY4EHHBIX
JHomnyckarores YMeEHUS OCBOEHBL, HO | PE3YyJbTATOB.
3HAYUTEIbHbIC JIOITyCKAIOTCS CBoboxHO
OILIMOKH, TPOSIBJIICTCS | HE3HAUUTEJIbHBIE orepupyer
HEZ0CTaTOYHOCTh OMOKH, HETOYHOCTH, | MPUOOPETCHHBIMHU
YMEHHUI, 110 Py 3aTpyJHEHUs PU YMEHUSIMH,
MoKazaTeJeH, AQHAIUTHYECKNX MPUMEHSET UX B
oOyyaromuics olepanusx, MepeHoce | CUTyalusIx
WCTIBITBIBAET yYMEHHI Ha HOBBIC, TIOBBILIEHHOM
3HAYUTEIbHBIC HecTaHJapTHbIE CJIO’KHOCTH.
3aTpyJHEHHS IpH CHUTYyaIWH.
OTIepUPOBAHUH
YMEHUSIMH TIPH X
MepeHoce Ha HOBbIE
CHUTYaI[HH.
BJIA/IETh: OOGyuaromuiics He | OOyvarommiics B OO6ygaronuiics OGyuaronuiicst B
- HaBbIKAMHU BJajzeeT W B | HEIOCTATOYHOU YaCTUYHO BIIA/ICET: MIOJTHOM 00Bbeme
BBITIOJTHEHHS HEJIOCTaTOYHOM CTETICHH BIIAJICET: - HaBBIKAMU BIIAJICET:
OCHOBHBIX CTETICHH BIIaJICeT - HaBBIKaMH BBINOJTHEHHS - HaBBIKAMHU
XUMHUYECKUX - HaBBIKAMHU BBITIOJTHEHHS OCHOBHBIX BBITIOJTHEHUS
J1a00PaTOPHBIX BBITTOJTHEHHS OCHOBHBIX XMMHUYECKHX OCHOBHBIX
ornepaui Juis OCHOBHBIX XUMHUYECKUX J1a00PaTOPHBIX XUMHUYECKHX
CHHTE3a XUMHYECKHX 71ab0paTOPHBIX ornepanui s 71ab0paTOPHBIX
HEOPraHNYEeCKHUX U 11a00paTOPHBIX orepanui Juis CHHTE3a orepanyi s
MPOCTEUIINX ornepanuii s CHHTE3a HEOPraHUYEeCKHX U CHHTE32
OpraHUYeCcKuX CUHTE3a HEOPraHUYEeCKHUX U MPOCTEHIIHNX HEOPraHUYECKHUX U
COEIMHEHU, HEOPTaHUYECKUX U IPOCTENIINX OpraHUYEeCKUX IPOCTENIINX
TUIAHUPOBAHUS MPOCTEHIINX OpraHuYecKux COC/IMHEHUIA, OpraHUYecKux
IKCIIEPUMEHTA, OpraHNYecKuX COC/IMHEHUIA, [UIAHUPOBAHUS COCMHEHUI,
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MaTeMaTUYeCcKoi
00paboTku U
NpeICTaBICHUS
MOTYYEHHBIX
PpEe3yIBTaTOB.

COCMHEHNUH, TUIAaHWPOBAHUS 9KCIIEPUMEHTA, TUIAHUPOBAHUS
TUIAHUPOBAHUS IKCIIEPUMEHTA, MaTeMaTH4ecKOn 9KCIIEPUMEHTA,
9KCIIEPUMEHTA, MaTeMaTHYecKoi 00paboTku u MaTeMaTH4ecKoi
MaTeMaTH4ecKoi 00paboTkyu u MIPEACTaBICHUS 00paboTKu U
00paboTKH 1 HpeICTaBICHUS MOJTyYEeHHBIX HpeNCTaBICHUS
HpeNCTaBICHU HOJTy4EHHBIX pe3yJbTaToB. HOJTy9EHHBIX
HOJTyYEeHHBIX pe3yJIbTaToB. HaBBIKH OCBOEHBI, HO | pE3yJIbTATOB.
pe3yIBTATOB. OO6y4atontmiics JIOITyCKAIOTCS CBoboxHO
UCIIBITBIBACT HE3HAYUTEIIbHBIC HpPUMEHSCT

3HAYUTCIBHBIC
3aTPpyAHCHUS TIPpU
MPUMCHCHUN HAaBBIKOB
B HOBBIX CUTyallUAX.

OIIMOKH, HETOYHOCTH,
3aTPYAHCHUS MIPH
AHAJTUTUYECKUX
OIepanusx, IepeHoce
YMCHUH Ha HOBHIC,
HECTaHIapPTHEIC
CHUTYaIHH.

[I0JIy4E€HHbIE HaBBIKU
B CUTyalUsAX
MOBBIIIEHHOMN
CJIO’)KHOCTH.

Ika/jia oueHMBAHUS IPOMEKYTOYHOM ATTECTALMM: IK3aMeHAa

IIIxana oneHUBaHUA

Onucanune

OT1anyno

BrinonHeHs! Bce BUIbI y4eOHOI paboThl, MpeayCMOTPEHHBIE y4eOHBIM
mnaHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHUE 3HAHUN, YMEHUH,
HaBBIKOB TMPHUBEACHHBIM B TabmuIax IoKa3aTelielf, omepupyer
MPUOOPETEHHBIMH 3HAHWSIMY, YMCHHUSIMH, HABBIKAMH, IPUMCHSCT HX B
CUTyalusiX TOBBIIMIEHHOW ciloXHOCTU. [lpu 3TOM MOryT OBITH
JOTMYIIEHbl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU
AHATMTUYECKUX ONEepalusax, epeHoce 3HaHUI U YMEHUH Ha HOBBHIE,
HECTaHJAPTHBIE CUTYallUH.

Xopomo

BrinonHeHs! Bce BUBI yqe6H0171 pa6OTBI, npeaAyCMOTPCHHBIC
y‘{e6HHM IIJIaHOM. CTy,HeHT ACMOHCTPUPYCT YaCTUIHOC
COOTBETCTBHC 3H3HHI>1, yMGHPII)i, HAaBBIKOB IMPUBCACHHLIM B Ta6J'II/IIIaX
HOKaSaTeHeﬁ, onepupyer HpI/IO6peTeHHLIMI/I 3HaHMUAMH, HO
AOIMYCKAIOTCA HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTHU ITPpH
AHAIIUTUYCCKUX OIICpalUiAX, 3aTPYAHACTCS IIPU IICPEHOCC YMCHI/Iﬁ Ha
HOBBIC, HCCTAaHAAPTHBIC CUTYyalllH.

Y10BJ1I€TBOPUTEJIBLHO

BeinonHeHs! Bce BUJIbI yueOHOI paboThl, MPeTyCMOTPEHHbIE
y4eOHBIM MIaHOM. CTyJIEHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBHE
3HaHUi, yMEeHU, HaBBIKOB IIPUBEJACHHBIM B Ta0IMIIaX MTOKa3aTesei,
onepupyeT NpuoOPETEeHHBIMHU 3HAHUSIMHU, JTOMYCKAIOTCS
3HAYUTENIbHbIE OIIMOKH, HETOYHOCTHU MPU aHATUTUYECKUX ONeparHsiX,
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHACTCA MMIPH NIPUMCHCHU U HABBIKOB
B HOBBIX CUTYalUsIX

HeynoBiieTBOpUTEJIBLHO

He BbmonHen oauH win Oojee BUAOB ydeOHOW paboOTHI,
NPEIYyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYAEHT JI€MOHCTpUPYET
HETIOJTHOE COOTBETCTBHE 3HAHWH, YMEHHH, HABHIKOB TPUBEJICHHBIM B
TaOJIMIaX T[OKa3zaTesied, JOIMyCKaloTCsd 3HAYMTEIbHBIE OIINOKH,
MPOSIBIISIETCS.  OTCYTCTBHE 3HAHWH, yMEHWH, HAaBBIKOB IO PAIY
MoKa3aTesiei, CTY/IEHT MCIIBIThIBAET 3HAUNUTENIbHBIEC 3aTPYIHEHUS MPH
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CUTYyalUH.

OTEPUPOBAHUYU 3HAHUSMHU U YMEHHUSMU IPU UX MEPEHOCE HAa HOBBHIE

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texyuuii KOHTPOJIb

Hepequb OILICHOYHBIX CPECACTB 110 JUCHUILTIUHE: «XHUMHA

HanmenoBanue
OLIEHOYHOT'O
CpeiCcTBa

KpaTkas xapakrepucTiKa OLIEHOYHOTO CPE/ICTBA

IIpencraBnenne
OIICHOYHOT'O
cpeacta B POC

VYeTHbII onpoc
CobOecenoBanue
(YO)

CpencTBo KOHTPOJIS, OpraHN30BaHHOE KaK
crieranbHas Oecela Megarormyeckoro paboTHUKA C
00yJaromuMcsi Ha TEMBbI, CBS3aHHBIC C H3y4aeMOW
ITUCITUIIIMHOM, U pacCYMTaHHOE HA BBISICHEHHE 00beMa
BHAHUH 0OY4YaIOUIErocs MO OIPENSIIEHHOMY pPa3Jiely,
reme, npobieme U T.11.

Bomnpocs! o
TeMam/paszzenam
JUCLUIIINHBI

Pa3znoypoBHeBbIE
3a/1a4u U 3aJIaHUs
(P33)

PaznuyaroT 3a1a4u U 3a0aHU:

a)  PENpOAYKTMBHOIO  YPOBHS,  I103BOJIAIOLIHE
OLICHUBATh U TUarHOCTUPOBATH 3HAHHE (HAKTUIECKOTO
MaTepHaia (6a30Bble MOHATHS, AITOPUTMBI, (AKThl) U
YMEHHE TIPAaBWJIBHO HCIOJB30BAaTh CIEIHaIbHbIC
TEPMUHBI U MIOHATHS, y3HaBaHHE OOBEKTOB U3YUEHUS B
[paMKax OIpeeIEHHOTO pa3/ielia IUCIUTUTIHBL;

0) PEKOHCTPYKTHBHOIO  YPOBHSA,  IO3BOJISIOIINE
OIICHUBATh " JIMarHOCTHPOBATh YMEHUS]
CHUHTE3MPOBATH, aHaJIM3UPOBATh, 0000111aTH
(akTUYeCKUd W TEOPETUYECKUH  MaTepuanl C
(bopMynMpoBaHUEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBIICHHEM IPUYHHHO- CJICZICTBEHHBIX CBS3EH;
CpenctBo KOHTPOJI, OpraHU30BaHHOE Kak
crernuanbHas Oecela MeJarornyeckoro paboTHUKA C
00y4aromuMcsi Ha TEMbI, CBSI3aHHBIE C M3y4aeMOM
ITICIIMTUTMHOM, ¥ pacCCYMTaHHOE Ha BBISICHEHUE 00heMa)|
BHaHUI 00y4aloLIEerocs MO OIMpPEAeIEHHOMY pa3Jielny,

reme, npoOseme U T.11.

Kommiext
Pa3sHOYPOBHEBBIX
3a7a4 ¥ 3aJaHni

cocTaBay,

IIpumepsI BOMpocoB /1uisi codece10BaHNS

Paznen 1. O01mas xumusa
1) OcHOBHBIE IOHATHUS U 3aKOHBI XUMUU («3aKOH COXPAHEHHsSI MaCChl», «3aKOH IMMOCTOSHCTBA

«3akoH

MeHeneeBay).
2) OcHOBHBIE KJIacChl HEOPTAHUYECKUX BeIIecTB. VX mosyuyeHue u CBONCTBA.
3) Pemenue 3amau (cTeXxnuoMeTpUyecKHe pacyeThl 110 YpaBHEHHs PEaKIHii).

OKBHUBAJICHTOB),

«3akoH  ABOTampoO»,

«ITepnonnueckuii

3okoH J[.W.
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4) CtpoeHue aroMa (KBAaHTOBBIC 4YHCJIA, DJHEPreTHYECKHE YPOBHH W  IOIYPOBHH,
pacripeielieHie IEKTPOHOB B MHOTOIJIEKTPOHHBIX aTOMaX, AJIEKTPOHHBIE (POPMYIIBI U TpauuecKoe
n300pakeHHe pacipeaesieHus! JIEKTPOHOB).

5) Xumunueckas cBsi3b («MeTo BaIEHTHBIX CBsi3ei», «MeTo MOJEKYISIPHBIX OpOUTAaJIei,
TUIIBI XUMUYECKUX CBA3EH, X CBONCTBA).

6) OCHOBBI TEPMOAMHAMUKY (OCHOBHBIE MOHSTHSA, TETUIOBBIE 3(P(PEKTH XUMUYECKUX PEaKIuil,
«3akoH ['eccay, pemeHue 3a1ay).

7) Xumudeckas KUHETHKA ((haKTOpBI, BIUSAIONINE HA CKOPOCTh TOMOT'€HHBIX M F€TEPOr€HHBIX
peakLMi, pelieHue 3a1a4).

8) Xwummueckoe paBHOBecue (oOpatumbie W HeoOparumble peakiuu, «[IpuHtun Jle-
[laTense», cMelIeHne paBHOBECHUS, pEILIEHHUE 3a/a4).

9) PactBopb! (TEOpHS pacTBOPOB, CIIOCOOBI BHIPAXKEHNSI KOHLIEHTPALMKA pacTBOPOB, pacyeThl
IIPY IPUTOTOBJIEHUU PACTBOPOB).

10)  DnexkrponuTHueckas AuccolManMs (KOJIMYECTBEHHBIE XapaKTEPUCTUKU, TEOpuUs
CHJIBHBIX U CJIa0BIX JIEKTPOJIUTOB, Bhiuncienue pH B pactBopax).

11) OxucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU. DJIEKTPOXUMHUUECKHUE ITPOLIECCHI.

12) KommuiekcHble coenuHeHHsI (OCHOBHBIE HOHATHS, 3JCKTPOJUTHUYECKAs JUCCOLUALIMS
PacTBOPOB KOMILIEKCHBIX COEIMHEHUHN, KOJTUUECTBEHHbIE XapaKTEPUCTHKH).

IIpumepsl pa3HOYPOBHEBBIX 32124 M 3aJaHUIA:

Paznea 1. O01mas xumus

3aoanue Ne 1

1. I'maBHOe KBaHTOBOE uHMCIO. UTO OHO XapakTepu3yeT, Kakue 3Ha4YeHHs MPUHUMAET?
OHepreTuyeckuil ypoBeHb.

2. Pacnipenenute DNEKTPOHBI MO YETHIPEM KBAaHTOBBIM UYHMCIIAM B AJIEKTPOHHOW 00OJIOUKE
atoma (ocdopa (rpadpuueckoe m3zobpaxkenue). CocTaBbTe 3EKTPOHHYIO (opmyrny. B kakoi
YPOBEHb, U B KaKOW MOAYpOBEHb MOCTYMAET MOCIEAHNUN EKTPOoH? YKaxXuUTe TUM dIeMeHTa (S-, p-,
d-). I';e pacmonoskeHsl 2JIEMEHTHI 3TOT0 THIIA Mepruoandeckoil cucteme? CKOJIBKO MX BCEro?

3. Kakue opburtanu, B3auMOJIeHCTBYIOIMX aTOMOB, Y4aCTBYIOT B 00pa30BaHUU XUMHUYECKUX
cBs3eil B Mmonekyse Boasl (H20)? CocraBbTe cxeMy nepeKpblBaHUs BaJIEHTHBIX OpOuTanei B 3ToH
MOJIEKYJIe U YKaKUTE €€ reoMeTpudecKyto ¢popmy. byner au sta Monekyina moispHoi?

4. Hanmmmte ypaBHEHHS PEAKIIHiA, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTH CIIETYIOIIHE
NpPEBpallieHHs: Kbl —> OKCHJ KaJbLUS —> THIPOKCHJA KaJblMsg —> KapOOHAT KaJbLus —
TUAPOKapOOHAT KalbIUs

3aoanue Ne 2

1. Kak 3aBUCHT CKOPOCTh TOMOT€HHON XUMHUECKON PEaKLIUU OT TEMIEpaTypsl U nouemy?

2. Bzaumoneiicteue CO ¢ Cly uaer mo ypaBHEHHIO:

CO) + Clyry 5 COClyy. Konmnentparnuu [COJw= 0,3 moas/nm u [Cl2]ls = 0,2 monbe/n. Kak u
BO CKOJIBKO pa3 M3MEHHTCS CKOPOCTh PEaKIUU 4epes HEKOTOPBI MHTEpPBAJI BPEMEHH, KOTIa
KOHIIEHTpaLus Xjaopa yMeHbmutes 10 0,1 Mmons/n?

3. B 3akpbITOM COCyJi€ MPOTEKAET PEAKIIU:

2NO) + Oy 5 2NOyr).

Omnpenennre KOHCTAHTY pPABHOBECUS 3TOM pEAKIUMU IPU HEKOTOPOH ITOCTOSTHHOU
TEMIIepaType, €ClIM HavallbHbIe KOHIICHTpaluu BemiecTB paBHbI (Mob/n): [NO] = 0,08; [O2] = 0,06,
a K MOMEHTY YCTaHOBJIEHUSI paBHOBECHS B cMecH ocTanoch 20% OT nmepBOHAYaIbHOTO KOJIMYECTBA
NO).

4. Chopmynupyite 3akoH ['ecca. Ompenenure CTaHIAPTHYIO SHTAJIBIINIO 0Opa30BaHUS
¢ocara KambIHs 10 YpaBHEHUIO:

3Ca0) + P20s = Caz(POa4)2, eciin

AHG, ca0, ) = 6355 kllx/moms,
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AHGs, (.0, = ~1492 k[lx/Moms,
AH; | =739 xJlx/Moib.
3aoanue Ne 3

1. Kakue unOHHO-OOMEHHBIE peakuuu wuayT A0 KoHuma? IlpuBeaure mpuUMEpH
COOTBETCTBYIOIIUX PEaKLIUH.

2. Kakue w3 mnpuBeneHHBIX BellecTB mojsepratorcs ruaponusy: NaNOs, KzSOsz, CaCly,
Cu(NO:3)2? Hamuiure ypaBHEHHS PeaKiMii B HOHHO-MOJICKY/ISPHOM U KPaTKOi HOHHO#H (opme.

3. CocraBbTe »HJIEKTPOHHBIA OamaHc M paccTaBbTe KOIDUIMEHTH B  CIEAYIOMIUX
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIUIX:

K2S + KoCr2O7 + HaSO4 — S + Cr2(S0a)3 + K2SO4 + H20;

Mg + HNO3z — Mg(NO3)2 + N2O + H20.

4. CocTaBbTe CXEMy AJIEKTPOJIM3a PAaCTBOPA XJIOpUIA KaJIMs U pacTBopa cyibdara Meau Ha
MHEPTHBIX AJIEKTPOIax.

5. Onpenenure o0bem okcuaa cepsl (1V) (H.y.), KoTopslit MOkHO nony4uuTh U3 200 mut 16% -

HOTO (110 Macce) pacTBopa Cynb(puTa Kanus (IIOTHOCTH pacTsopa 1,14 r/cm®) npu B3anMoneiicTBim
€ro ¢ CEpHOM KHMCIIOTOU IPU HAarpEBaHUU.

IIpumepsI TecTOB

Paznea 1. O01mas xumus

1. N2O oTHOCHTCS K KJTAaCCy HEOPTaHUYECKUX BEIIECTB

A) ci0XHO€E BEIIeCTBO, COIC00pa3yIoInii, OCHOBHON OKCH]I

B) cnoxHoe BemecTBo, coneoOpa3yromnii, KUCIOTHBIN OKCU]T

C) ciiokHOE BEIIeCTBO, HECOICOOPA3YIONTHI OKCH/T

2. ATOM JIEMEHTA . . . IMEeeT IeKTpoHHYI0 hopmyny: 15225?2p®3s23p°3d°4s?

A) K

B) Ca

C) Mn

3. B nepuoje panuyc atoma . . .

A) yBenuuuBaercs

B) ymenbiaercs

C) He m3menseTcs

4. T'eometpuueckas gopma monekynsl BCls? Ouenute NmoisipHOCTh CBA3EH M MOJISPHOCTh
MOJIEKYJIBI B IIETIOM. . .

A) TlupamuaneHas, CBA3M MOJSAPHBIE, MOJIEKYJa HEMOJISIpHA

B) PaBHOCTOpOHHMIT TPEYTONBHUK, CBSI3U MOJISIPHBIE, MOJIEKYJIa MOJISpHA

C) IupamuganbHas, CBA3M MOJISPHBIE, MOJIEKYJIa MOJSPHA

D) PaBHOCTOpOHHUH TpEyroJIbHUK, CBSI3U MOJISIPHBIE, MOJIEKYJIa HETIOJISIpHA

5. lucconumanus KOMIUIEKCHBIX COEIMHEHUH Ha BHEIIHIOI U BHYTPEHHIOO CEpHI . . .

A) nporiecc HeoOpaTUMBbII

B) npornecc o6paTumblit

C) nporecc HeOOpaTUMBIN, CTYTICHYATHIH

6. Hutpar terpaammuakatmenu (II) — Ha3BaHue KOMIUIEKCHOTO COETUHEHHUS . . .

A) [Cu(NH3)4(NO3)2]

B) NH4[Cu(NOs3)4]

C) [Cu(NH3)4](NO3)2

7. Ilpu noBbieHnn AaBieHus papHoBecue B cucteme: SO2(T) +NO2(r) <> 2S03(1) + NO(1);
AH < 0 cmecTutes

A) —

B) —
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C) He cmecTuTcs

8. Peakumsa B3ammoneiictBust H3POs + KOH . . ., ykaxure cymmy KO3(QQPHUIHMEHTOB B
MOJICKYJISIPHO-MOHHOM YPaBHEHUHU PEaKIMH; YPaBHEHHE PEaKUU B TPEX BHUJIAX MPEAOCTABUTH:

A) peaknyst HOHHOTO 0OOMeHa ¢ 00pa3oBaHUeM rasa, y = 16

B) peakmust nonHoro ooMeHa ¢ oOpazoBaHueM ocajka, », = 17

C) peaxmust HOHHOTO OOMeHa ¢ 00pa30BaHUEM C1a0O0T0 AIEKTPONINTA, y, = 17

9. pH pactBopa paBen 9, KoHLEeHTpanuy HoHOB Bogopoaa [H*] u rugpoxcuna [OH'] paBHbL.

A) [H'] =-5; [OH] =-9

B) [H*]=10%; [OH] =107

C) [H*] =107 [OH]=10°

10. Poas mepokcuaa Bomopona B peaknuu: KI + H2O2 + HSOs4 — 1o + HoO + KiSOg,
COCTaBbTE OAJIAHC U YKaXHUTE cyMMy K03 dunmentos. bananc u ypaBHeHHe peakIUy MPEIOCTaBUTh

A) okuciautenb, Y. = 8

B) okxucnurens u BoccraHOBUTEND, Y, = 10

C) BoccranoBuTensb, ). = 6

11. CkopocTh TOMOT€HHOW peaKy 3aBUCUT OT . . .

A) OT KOHIICHTPALINH

B) ot Temnieparypsl

C) ot katanuzaropa

D) ot Bcex, BblIIIe epeuncIeHHBIX (PaKTOPOB

12. Cpemu: HNOz, HNO,, KCI, AI(OH)s, Ba(OH);, H2O cnabbimMu »ieKTpOoIHTaMu
SIBIISTFOTCS.. ..

A) HNO., Al(OH)3, H.0

B) HNO3, Al(OH)3, Ba(OH)2, H20

C) HNO2, KCI, Ba(OH)z, H.0

13. CranaapTHbIE yCIOBUS . . .

A) T=20°C, P=1 arm, 760 Mmm pt.cT., 101,3 kIla

B) T=298 K, P=1 arm, 760 mm pt.cT., 101,3 Ila

C)T=273K,P=1 arm, 760 mm pr.cT., 101,3 xlla

14. TennoBo# 3¢ (HeKT FIK30TEPMUUECKUX PEAKLINH . . .

A)AH >0

B) AH<0

C)AH=0

15. VkaxxuTe CTENICHN OKHUCIICHHSI aTOMOB BCEX 3JIEMEHTOB B MoJiekyie: HaP20O7

A)H - (+1); P - (+6); O — (-2)

B)H-(+1); P—(+5); O — (-2)

C)H-(+1); P-(+7); O—-(-2)

16. 3amaua. Onpenenure Temiosoit 3dpdext AHC peakium cropanus 2,4 T MarHus B THOKCHJIE
yriueponaa 1o ypaBHeHmio: 2Mg(1B.) + CO2(r) = 2MgO(1B.) + C(18.), ectt AH(06p.)MgO(TB.) = -
602,2 xJIx/Momb, AH(06p.)CO2(T) = -393,5 x/Ik/Momb. OTBET OKpYTIUTH 110 coThix 00,00; penrente
3a/1a4¥ MPEIOCTaBUTh.

7.3.2 IIpoMexyTOYHASI ATTECTAUSA

OIIK-1 Cnocoben ucnonv3zosams noJ10HCEHUS, 3AKOHbL U MENOObL €CHECMBEHHBIX HAYK
U MamemamuKu 0113 peuleHus 3a0a4 UHHCEHEPHOU 0eAmenbHOCmu

Bonpocsl k 3k3ameny

1. OcHOBHbBIE 3aKOHBI M MOHATHS XUMHUHU. ATOM, MOJIEKYNa, 3JIeMEHT. Macchl U pa3Mepsl
aTOMOB Y MOJIEKYIL.
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2. 3aKOH COXpaHEHUsl MaTEPHUU - 3aKOH COXPAHEHMS MACCHI BELIECTBA U 3aKOH COXPAaHEHUS
SHEPIHUH.

3. OCHOBHBIE 3aKOHBI XMMHYECKOI'O B3aMMOJEUCTBUS. CTEXMOMETPUYECKUE YPABHEHUS.
Moub — egMHNIA KOJIMYECTBA BEIIECTBA. 3aKOH ABOraapo.

4. Crioco0Obl BEIpaXEHHUS KOHIICHTPALUU PACTBOPOB.

5. CTtpoeHue aroma.

6. KBaHTOBO-MexaHM4YeCKast MOJIeNb aToMa. KBaHTOBBIC YKcia M MX (PU3UYECKUN CMBICI.

7. ®opMa 1 IPOCTPAHCTBEHHAS! OPUEHTAIMSA ATOMHBIX OpOHUTaIeH. DHEPTHs HIEKTPOHOB.

8. IIpaBuno Kneukosckoro. [Tpunuun Ilaynu. MakcuManbHOE KOJIMYECTBO 3JIEKTPOHOB Ha
opOuTaIu, Mo ypoBHE.

9. IopsAnok 3amoaHEeHus UX 3IEKTPOHAMH B MHOIO3J1eKTpoHHOM arome. [IpaBuno ['yHna.
KoBaneHTHoCTSb S-, p-, d- , f-371eMeHTOB.

10. Ilepunonnyeckuil 3aK0H.

11. [Tepuonuueckas cucrema .M. MenaeneeBa. CTpykTypa NeprOIUUECKON CUCTEMBI.

12. Tlepuoguyeckuid 3aKOH KaK OCHOBAa XWMHUYECKOW CHUCTEMATHKHU. ODJEMEHTh U HX
BaKHEHIINE XapaKTEPUCTUKH.

13. XumMuueckast CBsI3b U CTPOEHUE MOJIEKYJ. THUIIBI XUMUYECKOM CBA3H.

14. KoBanmeHTHas U HWOHHAas CBsi3u. Meton BaleHTHbIX cBsizei. [lomsitue o wmetone
MOJIEKYJISIPHBIX OpOHTAaeii.

15. Crpoenue u cBoiicTBa npocTerinx Mosekysl. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOU
CBSI3H.

16. Tunel B3aumoaeicTBrsa MOJIeKyl. OCHOBHbBIE BUJIbI B3AUMOJIEHCTBHS MOJIEKYJ.

17. Cunibl MEXXMOJEKYIISIPHOTO B3auMoecTBus. BogopoaHas cBsi3b. JJoHOpHO-aKIIeNTOPpHOE
B3aUMO/ICHCTBUE MOJIEKYJL.

18. DHepreTMka XUMHUYECKHX IPOLIECCOB. XHMMHUECKOE PaBHOBECHE. DHEPreTUUYECKUE
3P PEKTH XUMUYECKUX PEAKIIHUH.

19. BHyTpeHHSs1 SHEPTUsl U SHTAJIBIINS.

20. Tepmoxumusl.

21. 3akonsl ['ecca.

22. DHTransnug o0pa30BaHUS XUMHUYECKUX COCTUHEHUN. DHTpoIus M €€ U3MEHEHHe IpH
XUMHYECKHX Ipoleccax.

23. DHeprus I'n60ca u e€ n3MeHeHne NpyU XUMUYECKUX PEaKIHsIX.

24. YcnoBus caMONPOU3BOJIBHOIO MPOTEKAHUSA XUMUYECKUX PEAKIIUN.

25. VYcnoBusa XUMHYECKOro paBHoBecus. KoHcTaHTa paBHOBecHsI U €€ CBS3b C
TEPMOJUHAMUYECKUMHU (DYHKIIUSIMHU.

26. CmelieHne XUuMUIeCKOT0 paBHOBECHS.

27. lpunnun Jle arense bpayna. Mcnonb3oBaHue CHOpaBOYHBIX JaHHBIX Ul pacuyéra
XapaKTEPUCTHK PA3JINYHBIX IIPOLIECCOB.

28. Xumunyeckass kuHeTHKa. CKOpPOCTh XMMHUECKON peakiuu. BiusHue KOHIEHTpauuu Ha
CKOPOCTh peaklini. KoHCTaHTa CKOPOCTH peakLuu.

29. IlpocTble U c0KHBIE peakuuu. MONeKyIsIpHOCTb U NMOPSIIOK PEAKIINH.

30. OrmpeneneHne KOHCTaHTBI CKOPOCTHM pPEakUMd M TOpsAAKa peaknuil. BrausHue
TEMIIEPATYPBI HA CKOPOCTh PEAKIIMH.

31. AKTUBHBIC MOJIEKYJIBI. DHEPTHS aKTHBAIIIH.

32. Tereporennble peakuuu. Karanuz romoreHHblii u rereporeHHbldl. Juddysus.
AncopOums.

33. PactBopsl. Teopust 06pazoBanus pacTBOPOB. [ UIpaThl U CONBBATHI.

34. PacTBOpUMOCTb TBEPBIX BELIECTB, KUAKOCTEN, Ta30B B BOJE.

35. BousiHMe TeMIiepaTypbl Ha paCTBOPUMOCT.

36. 3akoH ['enpwu.

37. CBoiicTBa paCTBOPOB HEIJIEKTPOIHUTOB.

38. OcMOC H OCMOTHYECKOE JaBIIEHHUE.

39. 3akon Bant — I'odda.

40. ITonnkeHue 1aBIEHUS HACHIIIEHHOTO IIapa PaCTBOPUTENS Ha/l PACTBOPOM.
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41. 3akoH Payns.

42. Kunenue u KpucTaid3aius pacTBOPOB.

43. N3otonnyeckuii KO3 PHUIIUEHT.

44. PacTBOpHI JIEKTPOIUTOB.

45. JIuccomumanusi KUCIIOT, COJICH M OCHOBAHHUM.

46. Cwuma osnextponutoB (cimadbie u cuibHble). KoHcranta nuccormaruu. CTereHb
JUCCOLIMAIIMY U BIIMSHUE HAa HEE PA3IMUHBIX (PaKTOPOB.

47. 3akoH pa3senenust OcTBaib/aa.

48. CocrosiHuE CUJIBHBIX BJEKTPOIUTOB B pacTtBope. [loHsTHE 00 aKTUBHOCTH HOHOB.
KoadduimeHT ak THBHOCTH.

49. NoHHas cuia pacTBOPOB AIEKTPOIUTOB. DJIEKTPOJUTUYECKAS TUCCOUUALNS BOBI.

50. Monnoe npoussenenne Boasl. pH u pOH. Peakiuu B pacTBopax 37a€KTPOJIUTOB.

51. YcnoBust cMeleHNsl HOHHBIX paBHOBECUI.

52. I'mpponus coneil. Tunuunble ciaydan ruaposiusa. CTeneHb TUapoJiv3a M KOHCTaHTa
TUAPOIN3A.

53. BuusHue paznuuHbiX (AKTOPOB HA THAPOIM3. 3HAYCHUE THUAPOIU3A  JJIA
TEXHOJIOTMYECKUX MPOLIECCOB.

54. T'ereporeHHOe paBHOBECHE B CUCTEME PACTBOP - ocafok. [I[pousBeieHre pacTBOPUMOCTH.
YcnoBus 00pa3oBaHUs U PAaCTBOPEHUS OCAAKA.

55. DnexkTpoxumuyeckue mpouecchl. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE IPOIIECCHI:
CTEIIEHb OKHUCIICHUS, €€ ONIPEACIICHUE, COCTABIICHUE YPABHEHUI PEAKIUM.

56. Knaccudukarus 31eKTpOXUMHUYECKUX MPOIECCOB.

57. TepmoauHaMuKa 3JIEKTPOIHBIX TIpoiieccoB. [ToHsATHE 00 3TEKTPOAHBIX MOTEHIIUATIAX.

58. I'anbBanuueckue 351eMeHThl. DJIC u e€ usmepenue. CtaHaapTHBIN BOJOPOIHBIN 3JIEKTPO
Y BOJOPO/HA IIKaJa MOTEHIUAJIOB.

59. YpaBuenue HepHcra.

60. IloreHuMasbl  METAUIMYECKUX, Ta30BbIX  HOKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
AIIEKTPOJIOB.

61. DnexTpoxuMuUecKasi U KOHIIEHTPAIMOHHAS TIOJISIPU3ALIHSL.

62. Dnextponus. [locnenoBaTenbHOCT 3IEKTPOIHBIX MPOIIECCOB.

63. Bbixoz 1o ToKy. DJEKTPOJIU3 C pACTBOPUMBIM U HEPACTBOPUMBIM aHOJ0M. [IpakTueckoe
MIPUMEHEHUE AIEKTPOIIN3A.

64. Kopposus. OcHOBHBIE BBl KOPPO3UU. XUMHUYECKAsT KOPPO3Hs. DIEKTPOXUMHUYECKAS
Koppo3sus. [louBenHast Koppo3us.

65. Xumunueckas uneHTuukamnus. KauecTBeHHBIN U KOTHMUECTBEHHBIN aHATN3. XUMUYECKHI
aHajan3. AHaTUTHYECKUN CUTHAI.





