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BBEAEHUE

1. Hactoswee n3gaHne sBNsSieTCA OCHOBHbIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4ebh-
HO-METOAMYECKOro KoMMeKkca no UCLUNIMHE B COCTaBe OCHOBHOM MpodeccnoHanbHom obpasoBaTenibHON
nporpammsl Bbicliero obpasosanus (OINMOIM BO). OHo npegHasHayeHo cTaTb AN HUX METOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CopgepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKUX YKasaHW Mocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pasBuTbl B y4eOHO-MeToOUYECKOM NuTepaTtype u apyrux paspabotkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. Ooctyn oby4yalomxcs K anekTpoHHOW BepcMn MeToanyecknx ykasaHuin no U3yydeHuo aucumnim-
Hbl, 06ecneyeH B aNEKTPOHHON MHAOPMAaLMOHHO-00pa3oBaTenbHOW cpeae yHuBepcuteTa.

lMpn 9TOM B 3MEKTPOHHYO BEPCUD MOryT OblTb BHECEHbI TEKyLUME WU3MEHEHMS U OOMOSTHEHWS,
HarnpaBfeHHble Ha NOBLILLEHNE KaYyeCcTBa HACTOSALLMX METOONYECKNX YKa3aHW.

YBaxaembie oby4atowmecs!

MpucTtynas k udyyeHuno HoBon Ans Bac yyebHOM AMCLUMNNWMHBI, HAYHWUTE C BOYMYMBOTO MPOYTEHMS
paspaboTaHHbIx ana Bac kadbeapon cneuymnanbHbiX METOOUYECKMX YKa3aHuin. OTo nomoxeT Bam BoBpems
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N COU3MEPUB
C HMMK cBOW cunbl, Bbl cMoxeTe caenaTtb 0CO3HaHHbIM BbIOGOP COOCTBEHHON TaKTUKU M cTpaTerny y4ebHon
AesATenbHOCTH, yoepeyb caMmmx cebs OT Hepas3yMHbIX peLLeHWIn N0 OTHOLLEHMIO K HEel B Hayarne cemecTtpa, a
He Torga, Korga yxxe CTaHeT Mo3AHo. Vicnonb3ysa 3Tu ykasaHus, Bbl 6€3 4ONONHWUTENbHBIX OCMOXHEHWUIA MO-
gongeTte K MPOMEXYTOYHON aTTecTauum Mo 3TOW AUCUMNMMHE. YCNewWHOCTb aTTecTaunn 3aBuUCuT, npexae
Bcero, oT Bac. Ee 3anor — putMnyHas, ueneHanpasneHHas, Baymunsas yyebHas pabota, B uensx obecne-
YeHns KOTOpoW 1 pa3paboTaHbl 3TV METOANYECKME YKa3aHUS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YuebHas gucumnnuHa oTHocuTcs K ancumnnuHam OMOIM yHMBepcuteTa, CocTaB KOTOpbIX onpeae-
nsetcsi By3om u TpeboBaHuamu ProcC.
Uenb ducyunnuHbi — PopmupoBaHme y obydaroLmxcs
- 3HAHMWN: O 3aKOHAax pas3BUTUS MaTepuanbHOro MuUpa, O XMMUYECKoN bopMe ABUXEHUSI MaTepun, O B3aumo-
CBS131 CTPOEHWSI U CBOWCTB BELLECTBA;
- XMMUYECKNX YMEHUI KaK ANs pelleHus HayYHO-TEXHUYECKMX 3aday B NpodyeccuoHanbHOM AeATeNbHOCTH,
Tak 1 ans pyHaamMmeHTanbHOM NOAroTOBKU M CaMOCOBEPLLEHCTBOBaHMWS crneupanucra.

B xo0de oceoeHusi QucuyuniuHbl 06y4yarouulicsi OOSIKeH:

MMeTb LefNIoCTHOE NpeacTaBrieHne 06 OCHOBHBIX XUMUYECKUX 3aKOHaX, NpoLieccax v SBMNeHusIX;
BrnafeTb: HaBblkaMMW BbINOMHEHWNS OCHOBHbBIX XMMUYECKUX TabopaTopHbIX onepauuii;

3HaTb: (PyHOAaMeHTanbHble pa3gensl obwen XMmMmum, B T.4. XMMUYECKUE CUCTEMbI, XMMUYECKYIO Tep-
MOAMHAMUKY U KUHETWKY, NpoLecCbl KOppo3nu n meToabl 60pbObl C HAMKM, peakUMOHHYI0 CNOCOBHOCTb Be-
LLIeCTB, XMMUYECKYH AEHTUMKALMIO;
YMEeTb: UCMONb30BaTb 3HAHUS B 06MacTaX XUMUM A1 OCBOEHNSI TEOPETUYECKUX OCHOB U MPaKTUKN
npuv peLleHnn TUNoBbIX 3agay B NpodeccrMoHansHon cdepe.

1.1.NepeyeHb KOMNeTEeHUMUIN C yKa3zaHUEM 3TanoB UX (hpopMUpoBaHUs B pe3yfibTaTe OCBOEHUs y4eb-
HOW OUCLMUMNJIUHLI:

KomneTteHuun,
B hopMupoBaHUN KOTO-

pbiX 3ageAcTBOBaHa guc-

Koa v Hanme-
HOBaHMue WH-
aukaropa go-

KoMnoHeHTbI KoMneTeHuun,
dopmMmMpyeMble B pamKax AaHHOW ANCLUMNIUHDI
(kak oxxugaembln pesynbTaT ee OCBOEHNS)

umMnsavHa -
CTUXKEHUN
3HaTb U NOHW- yMeTb Aenatb BMNageTb HaBblKaMm
Koa HavMeHoBaHune KOMNeTeHLun 9
mMaTb (oevicTtBOBaTh) (MMeTb HaBbIKKW)
1 2 3 4
O6wenpodeccMoHanbHblie KOMNEeTEeHLUN
OlK-2 | CnocobeH npuHu- | WO-1omk.o 3HaTb (pyHOa- | YMeTb ncnonb3o- | Bnagetb HaBblikamu
MaTb y4vactme B | PewaeTr 3apga- | MeHTanbHble BaTb 3HAHWSA B | BbIMOSIHEHUS OCHOB-
Hay4HO- 4yn, CBA3aHHblE | pa3genbl  06- | 06NacTax XUMUM | HbIX XUMWYECKUX na-
nccnepoBaTerb- C npupodooby- | wen xumuun, B | Ans OCBOEHUA | BopaTopHbIX onepa-
CKOW [edATernbHO- | CTPOUCTBOM U | T.4. pPacTBOpbIl, | TEOPETUYECKUX uun, obpaboTkn no-
CTM Ha OCHOBE WC- | BOOOMOSb30Ba- | XMMUYECKUE OCHOB W MPaKTUKWN | NMyYEHHbIX pe3ynbTra-
Nnonb30BaHWs HMEM Ha OCHOBE | CUCTEMbI,  XWU- | MPU PELLUEHUN 3a- | TOB U OLEHKM KOH-
€CTECTBEHHOHAY4- | NMPUMEHEHNS MUYEecKyto Tep- | gad B npodpeccu- | TpONsi KadecTtBa pa-
HbIX W TexHW4ye- | 3HaHW B 06rna- | MoaMHaMuKy W | oHanbHOM cdepe. | 6OoT.
CKMX HayK, y4yeTa | CTU €eCTECTBEH- | KMHETUKY;
TpeboBaHWI  3KO- | HOHAYYHBIX U | SNEKTPOXMMU-
norn4eckom N | TEXHUYECKNX yeckue npo-
NpOn3BOACTBEH- Hayk Mpu CO- | Lecchbl; peak-
HoM  Ge3onacHo- | 6rIOEHUN 3KO- | LUMOHHYK  CrMo-
CTW. niornyeckom cobHoCTb  Be-
0e30MacHOCTM M | WWEeCTB U UX
KayectBa  pa- | XMMUYECKYHO
6oT. ngeHTnduka-
Lmio.
NO-20mk-2 3HaeT opraHu- | Ymeet npume- | Bnageetr HaBbikaMmu
OcywecTBnseT | 3aumi0 oxpaHbl | HATb 3HaAHMSA MO | opraHu3auuu KOH-
KOHTpONMb  CO- | Tpyda, OXpaHbl | opraHusaumu Tpons
6nogeHns nep- | okpyxatoLlen oxpaHbl  Tpyga, | NnpaBun  TPyOoOBOro
coHanom npa- | cpegbl M 0es3- | oxpaHbl OKpyXa- | pacnopsigka, oxpaHbl
BUN TPyOoOBOro | onacHocTU B | HOWEN cpedbl W | OKpyxawllen cpeqbl
pacnopsiaka, ypesBblvalHbIX | ©6e3onacHocTM B | M ©OesonacHoCcTM B
TpeboBaHui cutyaumax YypesBblYaNHbIX ypesBblYalHbIX  CU-
oxpaHbl TpyAda, CUTyauusix. Tyauusx.
3KOMOrMyecKowu,
NPOMbILLIIEHHOM
n no>xapHomn
BesonacHocTw.




1.2. OnucaHue nokasaTtenen, KpMTepMes U1 LIKan oLeHUBaHUA U 3TanoB (hopMUpOBaHUA KOMNETEHUUN B paMKax AUCLIMMNIIUHbI

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHLUUsA He chopmMm-

poBaHa MWHVUManbHbIA cpeaHuii BbICOKUI
OueHK/ chopMMPOBAHHOCTU KOMNETEHLMIN
2 3 4 5
OueHka «Heydoernemsopu- OueHka «ydoenemso- OueHka «xopowox OueHka «ommu4yHo»
mesibHO» pumersibHO»
WHpekcm | KoawHauka- | WHavka- | o oo OLISHNBAHYS XapaKkTepucTika cpopMUPOBAHHOCTM KOMMETEHLUM dopmbl 1 cpea-
Hassahne | Topa AocTn- TOpbI — 3HaHWS, yMeHMs:, HaBbl- | KOMNETEHLs B NonHo CdopMrpoBaHHOCTb CdopMr1poBaHHOCTb CdopMmpoBaHHOCTL komMne- | CTBa KOHTPONA
koMne- KEHUM KOM- KoMne- kn (Bnapenns)) Mepe He copmmpoBaHa. KOMMeTeHLWW COoTBET- KOMMeTeHLMW B LieNoMm TEHLWM MOSTHOCTbIO COOT- bopmupoBaHus
TeHUuu nereqHuumn TeHUUU MetoLmxcst 3HaHuWiA, yme- CTBYET MUHUMAmbHbLIM cooTBeTcTBYyeT Tpebosa- BETCTBYET TpeGoBaHMAM. KOMnNeTeHLUU
HWUI 1 HaBbIKOB HeJocTa- TpeboBaHusaMm. Nmeto- HUAM. VimetoLumxcs 3Ha- Mmetowmxcs 3HaHuin, yme-
TOYHO AN peLLeHns npak- LLIMXCA 3HAHWUN, YMEHWN, HWI, YMEHWIA, HaBbIKOB U HWI, HaBbIKOB 1 MOTMBAaLMN
TUYeckux (npocheccuo- HaBbIKOB B LIENIOM A0- MOTVBaLMK B LENIOM A0- B MOJSIHOW Mepe AOCTaTO4HO
HanbHbIX) 3a4a4 CTaTO4HO AMNS pelleHns CTaTO4HO AMNS pelleHns ANSA peLleHns CIoXHbIX
npakTuyeckux (npodec- CTaHAapTHbIX NpakTuye- npakTuyeckux (npodeccuo-
CVOHarnbHbIX) 3agad CKkux (npodeccroHanb- HarnbHbIX) 3apay
HblX) 3agad
KpuTtepum oueHnBaHus
MonHota | 3Haer OO6yyatowmincss He 3HaeT | 3HaeT OCHOBHble MOHsi- | CBoOGOAHO oOpueHTUpyeT- | B coBeplieHcTBe Brageet
3HaHU -dbyHAameHTanbHbIe 3HauMTENbHOM YacT yH- | TMA M OPMYNbl M3 | CA B OCHOBHbIX MOHATUSAX | MOHATUAHBIM annapatom
pasgenbl oblen xumun, B | AaMeHTanbHbIX  pas3fdernoB | pasgenoB  obwer xu- | dyHOameHTanbHbIX pas- | dyHAaMeHTanbHbIX —pasge-
T.4. XMMU4YecKkne cuctembl, | obwen xumum; gonyckaeT | muu. B oTtBeTax Ha Bo- | genos obuwewn xumun. MNpu | noB obwen xumun. [pu
XMMUYECKYl0 TepMoAauHa- | CylleCTBEHHble OWwuWOKM B | MPOCbl €CTb HETOYHO- | pelleHnn 3apad Jonycka- | oTBeTe BCe 3afjaHus Bbl-
MWKy W KUHETUKY; 3riek- | oTBeTax. CTW, OWMOKM B pelleHnn | eT  MarnosHauuTenbHble | MOMHEeHbl MOSIHOCTbIO, rpa-
TpOXMMUYeCkue npouec- 3agav. HETOYHOCTM. MOTHO ODOPMIIEHBI.
Cbl; peaKkUMOHHYyl Crno-
COBGHOCTb BeLecTB U ux
XUMUYECKYD  MAEHTUDU- _
KaLvio. Py6exHbI KOH-
Hanuuve | Ymeet Obyvatowmincss He ymeeT | Obyvatowmicss  ucnbl- | OBydvatowmncs gonyckaeT | Obyvatowmiica  cBO60OOHO Tponb no pasae-
YMEHUI - UCNOnb30BaTh 3HAHWS B | pellaTb pacyeTHble 3afjayv | TbiBaeT  3aTpPyAHEHUsI | Mano3HauuTenbHble He- | CrnpaBnsieTcs C MOoCTaBneH- niam D‘ES‘,‘””””'
V0-loncs obnactax  xumum  Ana | UM NPUMEHUTbL TeopeTuye- | Mpu . peleHnn | TOYHOCTM B pelleHWn | HeiMu  3ajadvamu, 0BocHO- ’
OCBOEHMWSI TEOPETUYECKUX | CKME 3HaHUSI K PELUEHUIO | pacy&THbIX WM CuUTyauu- | 3agad. BbIBAET MPUHATLIE PELLEHNS, MHavBayars-
OnK-2 OCHOB W MPaKTMKM MpW | CUTYaLMOHHbIX 3aaau. OHHbIX 3aaau. rokasbiBasi npyv 3TOM 3Ha- Hoe 3ananue:
pelweHnn 3agady B nNpo- HWS  [OMOMHUTENbHOro Ma- ’
deccroHansHom cgepe. Tepuana.
= = = TeopeTtunyeckue
Hanuuve | Bnapeet HaBblkamu He Bnageer HaBblkamu | Obyuvatowmiica Bnageet | Obyvatowmincs BnageeT | OB6yvatowmics BnageeT BOMPOCH! 9K3a-
HaBbIKOB | - BbINOMIHEHNS OCHOBHbLIX | BbIMOMHEHUS OCHOBHbIX | HaBblkaMy BbIMOSIHEHWS | HaBblkaMW  BbIMOMHEHWS | HaBblkamu 06paboTkn pe- MEHALIMOHHOTO
(Bnape- XMMUYeCKMX nabopaTtop- | XMMUYeckux nabopaTopHbIX | OCHOBHbIX nabopaTop- | OCHOBHbIX NaBopaTopHbIX | 3ynbTaToB 3KCNEPUMEHTa C 3ananHmns
HWe onbl- | HbIX onepaLmi. onepauun. HbIX onepauuin (pacTBo- | onepauuii U UCNonb3oBa- | NpUMEHeHWeM WHdOopMaLmn-
TOM) peHve, cunbTpoBaHue, | HUA nabopaTopHOro 060- | OHHO-KOMMYHUKaLIMOHHBIX
HarpeBaHue u ap.). pyLoBaHWs Npy NpoBefe- | TEXHOMOMUiA, CpPaBHEHUS WX
HUM  XMMWUYECKMX WUCCre- | C nuTepaTypHbIMU  [aHHbl-
[0BaHWN. MW; MHTeprpeTaumn pesynb-
TaTOB XMMWYECKUX WCCre-
[OBaHWUN.
MonHota | 3HaeT opraHmsaumto | He 3HaeT opraHusaumto | MoBepxHocTHO  3HaeT | CBoboaHO 3HaeT opraHu- | B coBeplueHCTBe — 3HaeT
NO-20nk-2 3HaHUI oXpaHbl Tpyda, OXpaHbl | OXpaHbl  TpyAa, OXpaHbl | OpraHu3auuvil  OXpaHbl | 3auMio  OXpaHbl  Tpyda, | OpraHM3auui OXpaHbl Tpy-
OKpyXalowwen cpedbl M | OKpyxatowen cpeapl n 6e3- | Tpyaa, OxpaHbl OKpy- | OXpaHbl OKpYXXalowwen | Aa, oxpaHbl OKpyxatoLien




He3onacHoCTN B 4pe3sBbl-
YanHbIX CUTyaLmsX.

OnacHOCTM B YpesBblyaii-
HbIX CUTyauunax.

Xarowen cpeabl n 6es-
OMacHOCTM B YpE3Bbl-
YarHbIX CUTyaLUSIX.

cpeabl u GesonacHocTu B
‘-ipe3BbI‘-iaI7IHbIX cutyaumn-
fAX.

cpeabl M 6esonacHocTn B
‘-IpGSBbI‘-IaVIHbIX cutyauunsx.

Hanuune | YmeeT npumeHsTb 3HaHWa | He ymeeT npumeHsATb 3Ha- | [1oBepxHOCTHO  ymeeT | YmeeT npumeHsATb 3Ha- | B coseplieHcTBe  ymeeT
YMEHUN Nno OpraHu3auMm OXpaHbl | HUA MO OpraHM3auuMn oxpa- | NPUMEHSATb 3HaHMS MO | HUS, HO [OMycKaeT He- | MPUMEHSATb 3HaHWA No opra-
TPyAa, OXpaHbl OKPYXalo- | Hbl TpyAa, OXpaHbl OKPYXa- | OopraHusauum  OXpaHbl | TOYHOCTM MO OPraHM3aumMn | HU3auuuM OxpaHbl  Tpyaa,
Wwew cpedbl 1 6e3onacHo- | towen cpedbl v 6e3onacHo- | Tpyda, OXpaHbl OKPY- | OXpaHbl Tpyda, OXpaHbl | OXpaHbl OKpyXalowen cpe-
CTM B  4pe3BblyalHbIX | CTU B Ype3BblYaiHbIX CUTY- | Xalolieih cpeabl n 6e3- | okpyxawowen cpedbl W | Abl 1 6e3onacHoOCT B Ypes-

cuTyaumsx. aumsx. OMacHOCTM B 4pesBbl- | 6e30MacHOCTM B Ype3Bbl- | BblYaNHbIX CUTYaLMSIX.

YanHbIX CUTyaumsX. YarHbIX CUTyaLMsX.

Hannuve | Bnapeet Hasbikamu opra- | He BnageeT  Hasblkamu | MosepxHocTHO Bnageet | CBobogHo BnageeT | B cosepweHcTBe Bnageet
HaBbIKOB | HW3aLMW OXpaHbl TpyAda, | OpraHu3auuM OXpaHbl TPy- | HaBblkaMW OPraHU3aLMM | HaBblKamMW  OpraHW3auuu | HaBblkamm opraHvsaummn
(snapge- oXpaHbl OKpyXatolen | Aa, OxpaHbl OKpYXalollen | oxpaHbl TPyAa, OXpaHbl | OXpaHbl TPyAa, OXpaHbl | OXpaHbl  Tpyda,  OXpaHbl
Hve onbl- | cpedbl M Ge3onacHOCTM B | cpedbl M ©e30macHOCTM B | OKpyxalolwen cpedbl W | OKpyxatllenh cpedbl W | okpyxatowen cpeapl n 6es-
TOM) ypesBblyaliHbIX CUTyauun- | Ype3Bbl4anHbIX CUTYyaLUsIX. 6esonacHoCcTM B 4pes- | 6e30nacHOCTVM B Ype3Bbl- | OMACHOCTW B Ype3BbIYaHbLIX

AX.

BblYaNHbIX cuUTyaumsax.

YarHbIX CUTyaUMsX.

cUtTyaumuax.




2. CTpyKTypa y4yeb6HOM paboThl, coaepKaHue U TPYAOEMKOCTb OCHOBHbIX 3/1IEMEHTOB OUCLUNIINHbI

2.1 OpraHusauvoHHasi CTPYKTYpa, TPYA0EMKOCTb U NilaH U3yYeHnUs AUCLMMIIUHDI

TpygooemKocTb, Hac
o cemecTp, Kypc*
Bua y4eBroit pabotel 0YHasg copma 3a04Haga popma
1 cemecTtp 1 Kypc

1. KoHTakTHasa pa6oTa 54 12
1.1 AyauTOpHble 3aHATUA, BCEro 54 12
- nekunun 24 6
- MpaKTU4eckue 3aHATUSA (BKNOYas ceMmnHapbl) - -
- nabopaTtopHble paboTbl 30 6
1.2. KoHcynbTaumm (B COOTBETCTBUM C Y4EOHBIM NNaHOM)
2. BHeayauTOopHasn akageMuyeckas pabora 54 123
2.1 ®dukcnpoBaHHbIe BUAblI BHeayAUTOPHbIX CAaMOCTOATENbHbIX
paborT:
BbinonHeHve n caada/3awmrta MHAnBUAYanbHOro/rpynnoBoro 3agaHus
B BUae**
- UHOMBMOYaNbHOro 3agaHunda nNo Temam 15 -
- KOHTPOMbHOW paboThbl (ANs CTyAEHTOB 3a04HOM popmbl 06yyHeHns) - 32
2.2 CamocTtosiTennbHOe N3y4yeHue TeM/BONpoCcoB NporpaMmmbl 10 70
2.3 CamonogrotoBka K ayauTOPHbLIM 3aHATUAM 15 6
2.4 CamonoparoToBKa K y4acTUIO U y4acTue B KOHTPOIbHO-
OLEHOYHbIX MepPONPUATUSAX, NPOBOANMBIX B PAMKaX TEKYLLEro KOH- 14 15
TPOMsi OCBOEHUS AUCUMMIUHBI (3@ UCKMIOYEHUeM yYmEHHbIX 6 nn. 2.1
-2.2):
3. MoaroToBKa M caavya 3K3aMeHa Mo UToraMm OCBOEHUsI AUCLIU- 36 9
NNUHBLI

Yachbl 144 144
OBLLAA TpynoeMKOCTb AUCLUMIIUHbI: 3aveTHLIE eAVANLE! 2 2
lNpumeyvaHue:
*— cemMecmp — aAnAa OYHOM 1 O4HO-3a04HOM ('bOprI OGyHeHMﬂ, Kypc — ana 3a04HOMN CbOprI 06yquvm;
** — KP/KI, pedepaTtal/acce/npe3eHTaumm, KOHTPONbHOM paboThl (4ns 06yvarowmxcsa 3ao4Hom hopmbl 00y4eHus1), pacyeTHo-
rpacpuyeckor (pacyeTHO-aHanUTUYeckon) paboTel 1 ap.;

2.2. YkpynHéHHas copepxaTtenbHas CTPyKTypa y4eGHOW AucUmMnnnHbl 1 obluas cxema eé peanusauum B y4eGHOM npo-

uecce
TpynooemKocTb pasaena u ee pacnpeaeneHue no L
BMAam y4ebHomn paboThbl, Yac. z s P
=
KoHTakTHas paboTa BAPC o g < E‘ s _
AyauTopHas pabota 56 G = S| Tx g
Homep 1 HauMeHoBaHMe & 3aHaTua o O = ° g § 235|152 9
pasfena AMCUMNINHSI. g o_| o | 508 I |o@ 'é, £z e S
YKpynHeHHble TeMbl pasaena o o s % = é Is¢8 o & - g gg o5 = g
g | ¢8| o | 585 8 |85 5E§s(528
2 o | = 5 EO2 g |23 §S¢E g T s
= £33 o Sod 3] = =3
28| € |55 s | & |2¢
C = I‘:U v © o < g =
2 3 4 5 6 7 8 9 10 11
| OyHas popma o6yyeHus
1 | CTpoeHue BewecTBa 24 14 6 - 8 10 3 TecTt OrlK-2
2 O6LKe 3aKOHOMEpPHOCTU NpoTe- 20 8 4 - 4 12 4 TecT OrK-2
KaHUSA XMMUYECKUX peaKkLui
3 | PacTtBOpbI 26 12 6 - 6 14 4 TecT OrK-2
4 | dNeKTpoXumMmuyeckme npouecchl 20 10 4 - 6 10 4 TecT OrK-2
5 Xumunueckas ngeHtTudukaums mn 18 10 4 - 6 8 - TecT OrlK-2
aHanus BeLecTB
lpomexyToyHas atTectauuns 36 X x X X x x Ok3ameH
WToro no aucumnnuue | 144 54 24 - 30 54 15 36
| 3aoyHas popma obyyeHus
1 | CTpoeHue BewecTBa 26 2 2 24 8 TecT Or1K-2
2 O6LwwMe 3aKOHOMEpPHOCTU NpoTe- 27 2 2 25 8 TecT OrK-2
KaHUSA XMMUYECKUX peaKkLui
3 | PacTtBOpbI 34 4 2 2 30 8 TecT OrK-2
4 | AneKTpoxMMMYecKkue npouecchbl 30 2 2 28 8 TecT OrK-2
5 Xumunueckas ngeHTudukaums mn 18 2 2 16 - TecT OrlK-2
aHanus BewecTB
MpomexyToyHas aTTecTaumsi 9 X x X X X x | Qk3ameH
WToro no aucumnnuue | 144 12 6 6 123 | 32 9




3. O6bwue opraHM3aLMoOHHbIe TpeboBaHUs K y4ebHoM paboTe obGyuatoLlerocs
3.1. OpraHusauus 3aHATUI U TpeboBaHUA K y4yebHoM paboTe obyyarowierocsi

OpraHusaums 3aHATUMI NO AUCLMMNNMHE HOCUT LMKINMYECKU xapaktep. o yeTeipemM pasgenam npegy-
CMOTpEHa B3aMMOyBSA3aHHas Lenoyka ydebHbix paboT: nekums — caMocTosiTenbHasi paboTa obyyatoLmxcs
(ayauTopHas n BHeayauTopHas). Ha 3aHATMAX CTygeH4Yeckas rpynna nonyyaeT 3agaHus v peKoMeHgauum.

[na csoeBpeMeHHON nomMoLum obyyvaloWwumes Npyu U3yvYeHUn AMCUMNMANHBI Kadheapon OpraHu3ytTcs
WHAMBUAYanbHbIE M FPYNMNOBbLIE KOHCYNbTAUWN, YCTaHABNMBAETCS BPEMS NpMeMa BbINOMHEHHbIX paborT.

YuntbiBasi cTaTyC OUCUMUMMMHBI K €€ W3YYeHUI0 MpeabsiBNsaTCcs chnegylwme opraHuM3aunoHHbIe
TpeboBaHus:

- o0bsasatenbHoe nocelleHne obyyaroLMMCa BCEX BUOOB ayaUTOPHbIX 3aHATUN;

- Be[eHWe KOHCMEKTa B XOA€E NEKUMOHHBIX 3aHSATUI;

- KayeCTBeHHas camMOCTOATerNbHAasi MOArOTOBKA K MPaKTUYECKUM 3aHATUSIM, akTUBHasi paboTa Ha HUX;

- aKTUBHas, pUTMUYHas CaMoCTosATeNbHasi ayauTopHasi U BHeayguTopHasa paboTta obyuvarouierocs,
CBOEBPEMEHHAsA caaya npenogaBaTento OTYETHbIX AOKYMEHTOB MO ayAWTOPHbIM U BHEAYAMTOPHbIM BUAaM
paborT;

- B Cnyyae Hanu4uus nponyLeHHbIX obyyalwmnmes 3aHAaTUAM, HeobXoaMMO NOMyYMTb KOHCYIbTaLluio
Nno NoAroToBke M OCHOPMIIEHNIO OTAENbHBLIX BUAOB 3a4aHWUN.

[na ycnewHoro ocBoeHus AvcumunnuHbl, oby4varolemycs npegnaraloTcs y4ebHO-UH(pOopMaUnOHHbIE
WCTOYHMKM B B1e y4ebHon n y4ebHO-MeToanYeCcKon nutepaTypbl N0 BCEM pasgenam.

3.2. YcnoBusa ponycka K aKk3amMeHy

Ok3ameH saBnsieTcss POPMOV KOHTPOIS, KOTOPbIN BbICTaBNAeTca obydatowemycsa cornacHo «[llorno-
KEHUS O TEKyLLEeM KOHTpOMe yCrneBaemoCTW, NMPOMEXYTOYHOW aTTecTauun obydaroLmxca no nporpammam
BbicLlero obpasoBaHusa (6akanaspuat, cneumanuTteT, MarucTpaTtypa) U cpegHero npodgeccmMoHarnsHoro o6-
pasoBaHusi B Pr60Y BO Owmckuin TAY», BbINOMHMBLLUEMY B NOSTHOM 0b6beMe Bce nepeyvncrieHHble B M.2-3
TpeboBaHusa K y4yebHon paboTe, npoweawnin Bce BUAbl TECTUPOBAHWS, BbINOSIHEHUST MHOVBUOYANbBHOMO 3a-
AaHUA C MONOXWUTENbHOM OUEeHKOW. B cryyae HenomHoro BbIMOMHEHUS YKa3aHHbIX YCIMOBUMA MO
YBRXMUTENbHOW MpuunHe, obydvarowemMycsas MOryT OblTb  MpeanoXeHbl WMHAOMBUAYamnbHblE 3adaHus Mo
nponyLieHHomMy y4ebHOMy MaTepuany.

4, JleKUMOHHbIe 3aHATUA

nsa n3yvarowmx aucunniimHy YMTaroTca Jekuunm B COOTBETCTBUM C NIaHOM, npeacraBiieHHbIM B Tabnumue 3.

Tabnuya 3 - JIeKuMOoHHbIN KypC.

TpynoemkocTb
Ne no paspgeny
, n _
yac. pumeHsie
Mbl€ UHTEpakK-
© Tema nekuun. OCHOBHbIE BOMPOCHI TEMbI
2 s TUBHblE hop-
g S O4YHas | 3aoyHas 6
o = Mbl 06y4eHns
& % ¢dopma | copma
< =
Qo
1 2 3 4 5 6
Tema: CtpoeHue atoma. [Neprogmyecknin 3akoH 1 Nepuoamyeckas cu- 2 2 BeogHas
cTeMa xummdeckux anemextoB .. MeHgeneesa nekumsa

1. OcHOBHbIE NpeAcTaBrneHns 0 CTpoeHnn atoma. KBaHToBO-

1 MexaHun4yeckas MoAenb aToma

2. 3anpert NMaynu, npasuna XyHaa, KneukoBckoro. ONeKTpoHHbIe
OpMYynbl MHOTO3MEKTPOHHBIX aTOMOB

3. lMepuogunyeckuin 3aKkoH 1 neproguyveckas CUcTteMa 3r1eMeHToB
[0.1.MeHgeneeBa

1 Tema: Tema: Knaccudmkaumns HeOpraHM4YeCknx CoeanHeHUm 2 - Jlekuns ¢
2 1. MpocTble u cnoxHble BelecTBa. CTeneHb OKNCNEHNS. npYMeHeHneM
2. HomeHknatypa, cnocobbl NonyYeHns, XMMUYeCKMe CBONCTBA OKCU- TEXHWKM 06-
[00B, r’MOPOKCMAO0B, conen paTHoW CBS3N
Tema: KomnnekcHble coegnHeHns 2 - JNlekums - Bu-
3 1. CtpoeHue, CBOWCTBA, CNOCOObI MONy4YeHNs. HOMEHKNaTypa 3yanusauus
KOMIMIEKCHBIX COEANHEHWUN
2. KoopamHauunoHHas Teopusi A.BepHepa
2 4 Tema: OcHoBbI TEpMOXMMMKN. PacyéTbl N0 TEPMOXUMNYECKUM ypaBHe- 2 - Jekuus —

HNAM Bu3yanmsaumua




1. TepmoguHamunyeckasi cuctema, TepMmoanHamMmmnyeckue noTeHumansi,
OYHKUMU. N3MeHeHne TepMOaMHaMNYECKUX OYHKLMIA NPU XUMNYECKMUX
npoueccax.

2. lepBbili 3aKOH TEPMOAMHAMUKN. QHTANbMUA

3. 3akoH "'ecca 1 cneacTBmS U3 Hero.

4. BHTponus. BTopon 3akoH TepMOAMHAMUKA

5. QHeprus M'b6ca kak KpuTepuii Camonpomn3BONbLHOTO NPOTEKaHUS pe-
akuumn

Tema: XvMmuyeckasi KWHETUKA M paBHOBECHKE.

1. F'oMoreHHble 1 reTeporeHHble XMMmnyeckmne npoueccobl. CKopocTb U
MeXaHn3M peakumit. 3aBUCUMOCTb CKOPOCTM peakuuin OT pasnmnyHbIX
akTopoB. 3aKOH AENCTBYHOLLMX MACC, KOHCTAHTa CKOPOCTH,
KMHETUYECKUE ypaBHEHMWS, NOPSAO0K peaKkLmi.

2. Xumunyeckoe paBHOBECUE KaK TEPMOANHAMUYECKOE COCTOSHME
CUCTEMbI C MOCTOSAHHBIMU PYHKLIMAMU COCTOSIHUSA, C PaBHbIMU
CKOPOCTSIMM NPOTMBOMOJIOXKHbBIX NPOLIECCOB.

3. KoHcTaHTa xmmudeckoro paBHoBecus, MpuHumn Jle-LWaTtenbe.

Nekuuns —
BM3yanusauus

Tema: OGLMe NpedcTaBNeHUs 0 pacTBopax

1. mcnepcHble cucTeMbl. TuMbl PacTBOPOB, CMOCOObLI BbIPAXEHUS UX
cocTasa. Teopusa pacTBOpeHuUsi, ABMXKYLLME CUMbl MpoLiecca
pacTBOpeHus

2. PactBopuMOCTb. ®akTopbl, BMMSAIOLLME Ha PaCTBOPUMOCTb.

3. Konnougpl 1 KonnovgHble pacTeopbl. (cam)

Nekuus c
npYMeHeHnem
TEXHUKU 0O-
paTHOW CBA3M

Tema: CBoWCTBa pacTBOPOB.

1. CaolicTBa BOAHbIX paCTBOPOB 3N1EKTPONUTOB. Teopus
3MEeKTPONUTUYECKo auccoumaumn. KonmyecTBeHHbIe XapakTepuUcTUKu
npouecca AnccoLmanmm, 3aBUCMMOCTb OT PasfnYHbIX haKTOpPOB.

2. KonnuraTuBHble CBOWCTBa pacTBOPOB: NMOHWXKEHUE [aBreHusl napa
HaZ pacTBOPOM, NMOHWXKEHWE TeMnepaTypbl 3aMep3aHusi; MOBbILLIEHNE
TEMMepaTypbl KUNEeHUs| pacTBOPOB, OCMOTUYECKOE [aBreHne

Nekuus —
BM3yanusaums

Tema: pH pacteopos. 'maponus.

1. DneKTponuTnyeckasa guccoumnauns BoAbl, MOHHOE NPou3BeaeHVe
BOAbI, BOAopoAHbin (pH) 1 ruapokcuneHein (pOH) nokasaTtenwu.

2. Cnoco6sbl BbluucneHnsa pH B pacTBopax KMCMOT M OCHOBaHWUA.

3. 'ngponus conen. CTeneHb M KOHCTaHTa rmgponunsa.

Nekuus —
BM3yanusaums

Tema: MNanbBaHUYECKUA 3NEMEHT, NpuHLMN ero pabotsl. IOC
ranbBaHMYECcKoro afemMeHTa.

1. OnpepeneHne, cnocobbl ypaBHMBaHUSI YPaBHEHWUIA OKUCTTUTENBHO-
BOCCTaHOBUTENbHBIX peakLuii. BaxxHenumne okucnmTenm un
BOCCTaHOBUTENN

2.. OneKTpoaHble NoTeHumanbl MeTanmnoB 1 gakTopbl, BAMSAOLWMNE Ha UX
BenuYuHy. MNoHATME O CTaHAapTHbIX NOTeHuuanax, BOAOPOAHLIA 3nek-
TPOA cpaBHeHUA. PAa HanpsxeHun meTannos. YpaBHeHne HepHcTa

3. ManbBaHu4eckuit anemMmeHT. MpuHumn ero paboTtel. 3AC ranbBaHu4ye-
CKOro aremeHTa.

Jlekunsa —
BM3yanusaums

10

Tema: Kopposanst meTannos. MpuHUMbI 3aLuUThl METanoB 1 CNilaBoB
OT KOPPO3UMU.

1. CywHoCTb, BUAbl KOPPO3WIAHBLIX MPOLIECCOB.

2. Xumuyeckas v aneKTpoxMmMmyeckas Kopposus.

3. 3anucb npoueccos, MpPoTeKawLWMX Ha dneKTpogax npu Koppos3uu B
pasnuyHblX cpegax.

4. OcHOBHble MeToAbl 3alMTbl OT KOPPO3UW: fermpoBaHue, UHrMbnpo-
BaHWe, MOKpbITWe, SNMEKTPOXNMUYECKNE METObI.

Nekuus —
BM3yanusaums

11-
12

Tema: Xumuyeckast MaeHTMMKaLUNA 1 aHanns BeLEeCTB.

1. O630p COBpPEMEHHbIX METOA0B aHanu3a BellecTB. Boibop cxembl 1
mMeToda aHanusa

2. XuMmun4yeckne metoabl aHanmnsa. KayecTBeHHbI 1 KONMUYECTBEHHbIN
aHanms

3. Dn3MKo-XMMMYECKME MeToabl aHanunsa. Pusnyeckme MetToabl aHanum-
3a (cam).

Nekuus —
BU3yanu3aumusi

O0wasa TpyAoeMKOCTb JTEKLMOHHOIO Kypca

24

X

Bcero nekuuit no gucumnnuHe: | vac.

/3 HUX B MHTEpakTMBHOM hopme: | yac.

- 04Has popma 0byyeHust 24

- 04Has dopma 06y4eHus 24

- 3a04Has dopma 0byyeHus: 6

- 3a04Has hopma 06yyeHust 6

lMpumeyaHus:

- MaTepuanbHO-TEXHNYECKoe obecneyeHne NekUMOHHOro Kypca — cM. MpunoxeHue 6;
- obecneyeHne NeKUMOHHOTO Kypca y4ebHow, yuebHo-MeToanYeckon NTepaTyporn 1 UHbIMM BMBNMOTEYHO-MHOPMALMOHHBIMU pecypca-
MU 1 cpeacTBaMu obecneyeHns obpasoBaTenbHoro npotecca — cM. Mpunoxenuns 1 v 2.




5. J'Ia60paTop|-|b|e 3aHATUA NO AucuunniimHe n NnoaroToBKa K HUM

MpakTnyeckme 3aHSATWS MO Kypcy NPOBOAATCS B COOTBETCTBUM C MaHOM, NPeACTaBNEHHbIM B Tabnuue 4.

Tabnvua 4 - MNMpyMepHbIN TEMaTUYECKUIA NNaH NabopaTopHbIX 3aHATUIM MO pasgenam y4ebHoM AMCUMNIIMHBI

TpynoemkocTb JIP,
Ne PYA Cssasb ¢ BAPC o
yac I
3
1 \I S
g £ Q+ £ 'x
C + [ T S
o o s oI
=2 |58 &%
. S o T >
o Tema na6opaTopHol paboThi o= m O SQ
3 " x o4Has 3a04Has ez 58 o ©
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e 188 &
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1 2 3 4 5 6 7 8 9
TBb npu paboTe B xum.nabopatopun. Ctpoe- 2 - + i YyebHoe
1 1 | Hue atoma. MCXD MeHpaeneesa. nopTdonmo
2 2 Cnocobbl NONyYeHNss N XMMn4eckne cBon- 2 - + -
1 CTBa OKCMA0B, OCHOBaHUM N KUCIOT. Pabota B
Cnocobbl NONyYeHNst N XMMn4eckne cBOon- 2 - + - MarbixX
CTBa Conewu. rpynnax
4 4 KomMnneKkcHble coeguHEHNS. 2 - + -
OcCHOBbI TEPMOXMMUN. DK30- N SHOOTEPMU- 2 - YyeBHoe
5 5 Yyeckue peakuum. PacyeTbl no Tepmoxunye- + ) nopTdonmo
> CKUM YpaBHEHMSIM.
Xumunyeckas KMHeTvka 1 paBHOBeCHE. 2 - + - PaboTta B
6 6 3aBMCMMOCTb CKOPOCTU peakuun OT KOHLEH- Manbix
Tpauuu n Temneparypsbi. rpynnax
Cnocobbl  BblpaXXeHWst KOHLEHTpaLun pac- 2 - + - PaboTta B
7 7 TBOPOB. [1pMroToBneHne pacTBOpoOB U3 CyXmnx MarnbIxX
BELLECTB U KOHLIEHTPUMPOBAHHbLIX PACTBOPOB. rpynnax
3 Teopusi 3NeKTPONUTUYECKON AuccoumaLun. 2 2 + - PaboTta B
8 8 | Peakuuu NoHHOro obMeHa. marbIx
rpynnax
pH pacTtBopos. 'maponuns conen. 2 - + - Pa6ota B
9 9 Manbix
rpynnax
OKMCNNUTENBHO-BOCCTAHOBUTENbBHbLIE  peak- 2 2 + - PaboTta B
10 10 | yum. marsblx
4 rpynnax
- + -
11 11 | ManbBaHMYECKME SMNEMEHTDI. 2 YuebHoe
noptconuno
12 12 | Koppo3aus meTtannos. 2 - + -
KayecTBeHHble peakumMn OTKPbITUST BaXKHEN- 2 - + - PaboTa B
13 13 | WuX KaTUOHOB W aHWMOHOB, coaepKalluxcs B MarnbIx
NPUPOAHLIX BOAAX. rpynnax
5 Metog Hewntpanusauun. CraHgapTu3aums 2 - + -
14 14 | pacTtBopa kucnoTbl. OnpeaeneHue wenoym B Pa6oTta B
pacTBope. Manbix
15 | 15 | Meton komnnekcoHomeTpum. OnpeneneHme 2 2 + - rpynnax
obLLeln XECTKOCTN BOAbI.
Wtoro J1P Obwas TpyaoemkocTb JIP 30 6 X
lNpumeyaHus:

- MaTepuarnbHO-TEXHUYecKoe obecneyeHne nabopaTopHOro nNpakTukyma — cM. MNpunoxexue 6;
- obecneyeHne nabopaTopHOro NpakTMKkyma y4ebHomn, y4eOHO-MeTOAMYECKON NUTEPATYPON U UHBIMU BUBNIMOTEYHO-
MHOPMaLMOHHBIMI pecypcaMm 1 cpeacTBaMu obecneyeHust obpasoBaTenbHoro npouecca — cM. MNpunoxenus 1 m 2.

MogrotoBka oby4aroLLMXCS K NabopaTopHbIM 3aHATUAM OCYLLECTBIIAETCA C Yy4eTOM OOLLEen CTPYKTYpbl
y4ebHoro npouecca. Ha nabopaTopHbIX 3aHATMSAX OCYLLECTBMSAETCS BXOAHON U TEKYLLIA ayaUTOPHbIA KOHTPOSb B
BMOE OMnpoca Mo OCHOBHBbIM MOHATUAM AMCLMMNMWHLI; BbINOMNHSAETCA nabopaTtopHas paboTta u odopmnseTcs
OTYEeT NO TEME 3aHATUS.

Onsa ocywecTtBneHns paboTbl NO NOArOTOBKE K 3aHATUSIM, HEOBXOANMMO O3HaKOMUTBLCHA C MeToanYe-
CKMMU yKasaHUsIMK NO AMCLUUMMAMHE, BHUMATENbHO O3HAKOMUTBLCS C NUTepaTypon M SMNeKTPOHHLIMU pecyp-
camu, ¢ pekoMeHZaunsMn No NOAroToBke, BONpoOcaMu AN CaMOKOHTPOIS.

10




6. O6wme meTognyeckune pekoMmeHaauuum no N3yYeHuro
oTAeNIbHbIX pa3aenoB AUCUUNIIUHDbI

Mpw n3y4eHnn KOHKPETHOro pasaena AUCLMMMAWHBI, U3 YMCna BbIHECEHHbIX Ha MEKUMOHHbIE 1 na-
BbopaTopHble 3aHATMA, oby4varolemycsa crnegyeT yYnTbiBaTbh U3MOXEHHblEe Hbke pekoMmeHAauun. ObpaTtute
Ha HMX ocoboe BHMMaHue Npu NOAroToBKe K aTTecTaunm.

PaboTa no Teme npexae BCero npeanonaraeT ee ndydyeHme no y4ebHuky nnvm nocobuto. Heobxoammo
BblpabaTbiBaTb CaMOCTOSITENbHbIE CYXAEHUS, AONOMHAS UX aprymeHTaumen, 4to u crnegyet AEMOHCTPUPO-
BaTb Ha nabopaTopHbiX 3aHATUAX. [Ns BbIpaboOTKN CaMOCTOATENBHOIO CYXAEHUSA BaXKHbIM SBNAETCA yMe-
Hue paboTtaTb C Hay4YHOW NUTEepaTypon.

CamocTodATenbHas NoOAroToBKa npeanonaraeT UCNonb3oBaHWe psaa MeTodoB.

1. KoHcnektnpoBaHue. KoHcnekTvpoBaHme nNo3BoNseT BblAENUTb rMaBHOEe B M3y4aeMoM MaTtepuane v
BbIpa3nTb CBOE OTHOLLEHWE K paccMaTpuBaemMoin aBTopoM npobneme.

TexHuka 3anucen B KOHCMEKTe WHAMBMAYaNbHA, HO €CTb PS4 NpaBurl, KOTOPble MOryT MPUHECTU
nonb3y ero COCTaBWUTENIO: Ha4YMHas KOHCMEKT, criedyeT 3amucaTb aBTopa M3y4yaemoro npousBefeHus, ero
Ha3BaHve, NCTOYHWK, FAe OHO onybnukoBaHo, rog nsfganvs. opsaok KOHCNEKTUPOBaHMWS:

a) BHMMaTernbHOe YTeHne TEKCTa;

©) nouck B TeKCTe OTBETOB Ha NOCTaBMEHHbIE B N3y4aeMOon TemMe BOMNpPOChI;

B) KpaTKOe, HO YETKOE N MOHATHOE U3NOXEHNE TEKCTa;

r) BolgerneHvne B 3anncu Hambonee 3Ha4YUMbIX MECT;

A) 3anucb Ha NOMsX BO3HUKAIOLLMX BOMPOCOB, NOHATUN, KATEropuii U CBOMUX MbICMEN.

2. 3anvcu B dhopme TesncoBs, NnaHoB, aHHOTauun, hOpMynnpoOBOK onpedeneHun. Bce nepeuncnen-
Hble (OOpMbI MOMOraloT ObICTPOV OpMeHTauuy B NOArOTOBIIEHHOM MaTtepuane, nogbope apryMeHToB B NOMb-
3y UM NPOTMB KaKoro- NMbo yTeBepxaeHus.

3. CnoBapb noHATMI 1 kaTeropuin. CocTaBneHne cnosaps nomoraeT GbICTpee ocBavBaTb HOBbIE MO-
HATUA 1 KaTeropun, yBepeHHee umn onepuposaTb. [1ogobHbIN cnoBapb crieqyeT BeCTU YeTKo, pasbopymBso,
4yTobbl YAo6HO 6bINO MM nonb3oBaTtbes. M3 npuBegeHHoro B YMK rnoccapusi HYXXHO K KakgoMy CeMuHapy
BblOMpaTb NOHATUS, OTHOCALLMECS K U3y4aeMon Teme, OO beANHSTb NX JIOTMYECKON CXeMOW B COOTBETCTBUU
C BONpocamu nabopaTopHOro 3aHATUS.

BONPOCHI
ANA CaMONOAroTOBKU K TabopaTOPHbLIM 3aHATUAM

Paspen 1 CtpoeHue BelyecTBa

Na6opaTtopHoe 3aHATHE 1
CtpoeHue atoma. MNepuoaunyeckas cucrtema anemeHtoB [1.1. MeHgeneeBa

Kpatkoe coaepxxaHue

ATOMHO-MorekynspHoe yyeHne. CoBpeMeHHbIe NpeacTaBneHns o CTPOeHnn atomoB. OCHOBHbIE MO-
NOXEHWUS N NOHATUS KBaHTOBOW Teopuun. KopnyckynspHO-BONTHOBOW AyanuaM arieMeHTapHbIX Yactul,. Ksak-
TOBO-MexaHuyeckas Mofenb atoma Bogopoaa. KBaHToBble yncna. s-, p-, d-, f — anemeHTbl. QNeKTpoHHbIe
KoHdurypaumm atomoB. [puHUMN MUHUMarnbHOW 3Heprun. MNpuHuun Maynu. MNpasuno XyHaa. lNMpasuna
Kneukosckoro.

BakoH [.N.MeHpeneeBa u ero cospemeHHas opmynuposka. [lepuognyeckas cuctema 9remMeHTOoB,
eé cTpykTypa. NameHeHne CTpoeHus n CBOWCTB afieMeHTOB B nepuoge, rpynne. Npupoga nepnognyHocTu B
N3MEHEeHNN CBONCTB arnemeHToB. CBoncTBa aToOMOB. ATOMHbIN paguyc. MNoTteHuman noHnsaumm. CpoacTBo K
9MeKTPOHY. AneKTpooTpuuaTensHocTb. [epepacnpeaeneHne aneKTpoHOB Npu 06pas3oBaHnmM CBA3W.

Bonpochk! Anst caMOKOHTPONs Mo Teme:
1. OcHOBHble 3KCMepuMeHTanbHble AaHHble, [AOKasblBalllne COBPEMEHHOEe MpeAcTaBreHne o Teopun
CTpOeHus atoma.
2. KBaHTOBas xapaKTepucTuka n3nydeHus u norroLeHms sHeprin. YpasHeHue NnaHka.
3. CtpoeHue anekTpoHHoM obono4yku atoma no bopy.
4. Appo atoma u ero coctaB. M3oTonbl. 1306apsbl.
5. MpwHumn HeonpepenéHHocTn Nen3eHbepra.
6. B 4ém cywHOCTb KBaAHTOBbLIX Yncen n, |, mu s?
7. MpuHumMn HecoBmecTuMocTu MNaynu. MakcumanbHas EMKOCTb SMEKTPOHOB Ha YPOBHE U MOLYPOBHE.
8. MpuHuMn HaumeHbLen sHeprun. MNMpaeuno Kneykosckoro.
9. Mpasuno NyHaa (XyHaa).
10. Mo kakomy NpUHUUNY AensT anemMeHThl Ha s-, p-, d-, f- cemenicTea?
11. CtpykTypa nepuoamnyeckon cuctemsl MeHaeneesa (nepuonbl, psiabl, rpynnbl, NOArpynnb!).
12. 3aKOHOMEpPHOCTU U3MEHEHNSA CBOWCTB 3NIEMEHTOB B 3aBUCMMOCTM OT nonoxeHus B NCX3.
14. Kak no anekTpoHHOW hopmMmyre areMeHTa onpeaenuTb, K KaKoMy CEMENCTBY, K Kakow rpynne u noarpyn-
ne OH NPUHAONIEXMNT?

11



JlabopaTopHoe 3aHATUE 2-3
Knaccudukauma HeopraHu4ecknx coeguHeHun
Cnoco6bl NoNy4YeHUsi, XMMU4YeCKue CBOMCTBA OKCMAOB, OCHOBaHUIA, KUCIOT U conei

KpaTtkoe cogepxaHue
Oxkcuabl. OnpegeneHune, HOMEHKNaTypa, cnocobbl NONyYeHNsi, XUMUYECKME CBONCTBA.
OcHoBaHus. OnpegeneHune, HOMeHKaTypa, cnocobbl NONYYEHUS, XMMUYECKUE CBOWCTBA.
Kucnotbl. OnpegeneHne, HOMeHKNaTypa, cnocobbl NONy4YeHUs, XMMUYeCckne CBOMCTBA.
Conu. OnpegeneHne, HOMeHKaTypa, cnocobbl NONy4YeHUs, XMMUYeCKne CBOMCTBA.
B3anmocsa3b Mexay knaccamm HeopraHUYeCcKnx cCoeauHEeHUn.

NabopaTopHoe 3aHATUE 4
KomnnekcHble coeguHeHus

KpaTtkoe cogepxaHue
Komnnekchbl, Teopus 1 npasuno BepHepa. MNpupoaa cBA3n B KOMMMEKCHbIX coeanHeHuax. Cnocob-
HOCTb aTOMOB PasfMYHbIX 3NEMEHTOB K koMMnekcoobpasoBaHuio. Knaccudumkauma n HoMmeHknaTypa Kom-
MNEeKCOB.
CTpyKkTypa KOMMneKcHbIx coeauHeHun (metogbl BC, MO, Teopus kpuctannuyeckoro nons). Nsome-
pusi. BsaanmoBnusaHWe B KOMMIEKCHbIX COEANHEHUSIX. YCTONYMBOCTb KOMMIEKCOB. BHYTpMKOMMMEKCcHbIe Co-
eunHeHus. XenaTel. Komnnekcbl B 6UON0OrMyeckmx cuctemax, ux ponb.

Bonpochk! Ans camoKoHTpOnst Mo TeMe:
KakoBbl OCHOBHbIE NOMNOXeHWst Teopun BepHepa?
ATOMBI KaKnx 9M1eMEHTOB CMOCOOHbI K KOMMNIEKCOOOPa30BaHUIO?
KakoBO cTpoeHMe KOMMIEKCHbIX COEaUHEHU?
Mo Kakum KpuTepusiM KnaccuuumupyroTcst KOMMIEKCHbIE COEANHEHNST?
Kakve BMAbl XMMNYECKMX CBA3EN UMEIOTCSI B MOJIEKYIaxX KOMMIEKCOB?
YT0 Takoe nuraHabl, KOMNIekcoobpasoBaTerb, KOOPAMHALNOHHOE YNCNOo?
Kakoe cTpoeHmne MMeeT BHELLHSA U BHYTPEHHSSI cdhepa KOMMMEKCHOro COeaNHEHNST?
Bo Bcex nn Komnnekcax MMeeTcsi BHELWHAA cchepa?

ONOOARWDN P

Pasgen 2. O6wume 3aKOHOMEPHOCTU NPOTEKAHUSA XMMUYECKUX peakuui
Na6opaTopHoe 3aHATHE 5
OCHOBbI TePMOXUMUMU

Kpatkoe copepxaHune

OCHOBHbIE MOHATUA XUMUYECKON TepMOANHaMUKN. PYHKLMA COCTOSIHUA. BHYTpeHHsa aHeprus. MNep-
BOE Havano TepMoavHamMukn. OHTanbnuda. 3akoH Necca. Tennosble apdekTbl peakumin. TepMmoxummyeckue
ypaBHEHUS.

OHTponusa. ameHeHne SHTponNuM 1 camornponsBosibHOE MpoTekaHue npoueccoB. Bropoe n TpeTbe
Havyano TepmoanHaMuKN.

CsobogHble aHeprumn [M66ca n MNenbmronbua. Kputepun camonponsBofbHOr0 NpoTekaHust npouec-
ca. OHTanbNUHBIA U AHTPOMNUIHBIA (hakTopbl. TepMoguHaMmyeckass YCTOMYMBOCTb XUMUYECKUX COeAnHe-
HUW. PUINKO-XMMUYECKME NPEaNOChINKN NepeHoca BELLECTBA N AHEPTUN.

Bonpockl A4ns camoKoHTpONs no Teme:
1. MaTemaTuyeckan dopmyrnmpoBKa NepBoro Havdana TepMoanNHaMnKK.
2. [anTe onpeaeneHnsi NOHATUI «3HTamNbMNS», KSHTPOMNUSA» U «M3006apPHO-U30TEPMUYECKMIA NOTeHUnany. B
KakOM COOTHOLLUEHUW HaXOASTCS 3TU BENUYMHbI?
3. KakoBbl TepMognMHaMU4eCKMe YCroBUs Anst HAacTYNMeHUs PaBHOBECHOMO COCTOSIHUS CUCTEMBI?
4. 3akoH ['ecca n cnegcTems U3 Hero.
5. Kak paccunTatb TENNOTBOPHYI CMNOCOOHOCTL TBEPAOrO U razoobpasHoro Tonnmea?

NaGopaTopHoe 3aHATHE 6
XuMnyeckas KWHeTUKa U paBHoOBecHe.
3aBMCUMOCTb CKOPOCTU peaKkuun OT KOHLeHTpauum u Temnepartypbl

KpaTkoe cogepxxaHue
CKOpOCTb XMMWYECKON peakumn. 3akoH AeNCTBYOWNX Macc (KMHeTudeckuin). KoHCTaHTa cKopocTu
peakumu. BnusHue TemnepaTtypbl Ha ckopocTb peakuun. MNMpasuno BaHT-MNodda. SHeprua aktusaumm n nyTb
peakuuu. YpaBHeHue AppeHunyca.
Katanutnyeckne peakuum n katanusaTopbl. [OMOreHHbIN U reTeporeHHbIn katanus. depmeHTaTuB-
HbI KaTanu3. MexaHn3m katanusa.
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YcnoBue paBHOBeCUsl. 3aKOH OENCTBYOLMX Mace (TepMoamHamumyeckuin). CBoboaHasn aHeprus
'mb66ca n koHcTaHTa paBHoBecus. CBOMCTBA XMMUYECKOTo paBHOBeCUS.BnusiHne pasnmyHbix (oakTopoB Ha
pasHoBecue. [NpuHumn Jle WaTtenbse.

Bonpochk! Ans camoKoHTpons Mo TemMe:
. Kakne gakTopbl BMUSIIOT HA CKOPOCTb XMMUYECKON peakumn? CopmynmpynTe 3aKoH AENCTBUS Macc.
. UTo xapakTepusyeT KOHCTaHTa CKOPOCTU XUMMUYECKOW peakuun, KOHCTaHTa paBHoBeCcUA?
. Kak npaktunyecku gosectn obpatumyto peakuuio 4o KoHua?
MpuBeguTe opmyny, N0 KOTOPON MOXHO BbIYUCNUTL TEMMEpaTypy HACTyMNneHns paBHOBECUS MO Tep-
MOAMHaMUYECKUM AaHHbIM.

NN SN

Pasgen 3. PacTeopbl
Na6opaTopHoe 3aHATUE 7
Cnoco6bI BblpaXXeHUsi KOHLEeHTpauun pacTBOpPOB.
MpurotoBneHne pacTBOPOB U3 CYXUX BELLECTB U KOHLEHTPUPOBaAHHbLIX PaCTBOPOB

KpaTkoe copgepxaHue

PacTtBopbl. KoHueHTpauusa pacTBopoB 1 cnocobbl €€ BbipaxeHusd. PactBopumocTtb. MexaHusm 06-
pasoBaHusa pactesopoB. Conbeathl. [Mapatbl. Tennoson adpdekT pacTBopeHus. PacTBopeHne TBEpAbIX Be-
LLLeCTB W rasos.

KonnuratusHble cBorcTBa pacTBOpoB. 3akoH [eHpu. MNepBbii 3akoH Paynsa. TemnepaTypbl KuneHus
1 Kpuctannusauumn pactsopos. Btopown 3akoH Payns. 36ynuockonus. Kpuockonums.

Oundhdysms n ocmoc. OcmoTuveckoe aaBneHne pacTBopoB. YpaBHeHue BaHt-Moddpa. Buonornye-
CKOe 3Ha4eHVe OCMOTUYECKOro AaBMNEHUS.

Bonpock! Ans caMOKOHTPOns no TeMe:
1. MNpvBeanTe xapakTepucTuKy Hanbonee 4acto ynoTpebrmMbIX B XUMUYECKOW NpaKkTMKe cnocoboB Bblipaxe-
HMS KOHLEHTpauMmn pacTBOPOB: MacCOBOW A0NWN, MONAPHOW, HOPMarbHOW, MOSANbHON.
2. Y70 Ha3blBaeTCs OCMOTUYECKUM AaBMneHnem?
3. MNouemy pacTBOpbl KMNAT Npu 6onee BbICOKOM U 3aMep3atoT npu Bonee HU3KOM TemnepaTtype, YeM Yu-
CTble pacTBopuTenu?
4. Y70 Ha3bIBaETCA KPUOCKONNYECKOW N 96YNMOCKONUYECKOW KOHCTaHTaMy pactBoputens?

NaGopaTopHoe 3aHATHE 8
Teopusa anekTponuTM4yeckon guccoumauymu. Peakumm MOHHOro oomeHa

KpaTtkoe cogepxaHue

Teopus anekTponuTuyeckon anccoumaumm AppeHunyca. CBoncTBa pacTBOPOB 3MNEKTPOnMToB. Cunb-
Hble AaNeKTponuTbl. AKTUBHOCTL. IOHHas cuna pacTeopa.

Cnabble anekTponutbl. CTeneHb M KOHCTaHTa AUCCcoUMaLn, BIIMSIHAE Ha HUX PasfuyHbIX (hakTopoB.
3akoH pasbasnerus OcTBanbga. Quccounaums Boabl. MloHHoe nponsBegeHne Bogbl. BogopoaHbli nokasa-
Tenb. Ponb KOHUEHTpauum BOOPOLHbIX MOHOB B BUONOrMYECKMX NpoLeccax.

M'maponus conen. CTeneHb M KOHCTaHTa rMaponuaa, Ux CBA3b, BMUSHUE HA HUX PasfUyHbIX akTo-
poB.

Bonpochk! Ans caMOKOHTPONs Mo TeMeE:
1. Yto Takoe anekTponuTmyeckas anccounauuna? Kakoea pornb pacTBoputens B 3ToM npolecce?
2. YT0 Ha3blBaeTCH CTEMEHbIO ANEKTPONUTUYECKON Anccoumaumm? Kak 3aBucuT cTeneHb guccolmanmm ot
KOHLIeHTpauuu pactesopa?
3. Kakue rmgpokcuabl HasblBatoT aMpoTepHbIMN?
4. Yto Takoe KoHCTaHTa Anccoumalmmn? Kakos B3aMMOCBA3b MEXAY CTENEHbIO U KOHCTAHTOM Auccouunaunmn?
5. Yto Takoe pH? Kakumun BennunHammn pH xapakrepusyoTcs Kucnas, LWwernodHas u HentpaneHasa cpepl?
6. YTto HasbiBaeTcAa rmgponn3om?

NaGopaTtopHoe 3aHATHE 9
pH pactBopoB. 'mgponus conen

KpaTkoe cogepxaHue

Ouccoumaumns Boabl. MoHHOe nponsBeaeHne Boabl. BogopoaHbin nokasatens. OueHka pH ¢ nomo-
Lbto MHAamKaTopoB. Crnocobbl BblMMcneHus pH B pacTBopax KUCMOT M OCHOBaHWA. Ponb KOHUEHTpauum Bo-
OOpOAHBIX MOHOB B Bruonorudecknx npoueccax. [NpounsseneHne pactsopumocTu. MNMoHaTua o 6ydepHbix pac-
TBOpax.

Mmaponus conen. PaanuyHble criydyau ruaponmsa. CTeneHb U KOHCTaHTa rmaponusa, ux cB4asb, Bru-
SIHWE Ha HUX pa3nu4HbiX haktopoB. CMeLLeHne rmaponnTUYECcKoro pasHoeecus. Bolumcnenme pH pacteo-
poB COnewn.

Bonpocbl 4ns caMOKOHTPONS Mo pasgeny:

1. Y10 Takoe pH? Kakumu BenuunHamm pH xapaktepusytoTcsa Kicnas, WenoYHasi U HemTpanbHas cpepbl?
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2. Tlo kakon chbopmyne MOXHO BbluMCIIUTL [H+], 3Has [OH-]?
3. Tlo kakon popmyrie MOXHO BblumcnnTe pOH, 3Hasa pH?
4. o kakon bopmyrne MOXHO BblunMcinTb [H+]:
a) B pacTBOpE CUITbHOW KUCMOTHI;
6) B pacTBOpe cnabon KUCNOoThl, ecrnn nssectHa & ;
B) B pacTtBope cnabou KucnoThbl, ecnu nssectHa K?
5. Mo kakown cbopmyne MOXxHO BbluncnnTb [OH-]:
a) B pacTBOpe CUNBHOIO OCHOBaHWS;
6) B pacTBOpe crnaboro ocHoBaHWs, ecnu nssectHa &
B) B pacTtBope cnaboro ocHoBaHus, ecnu nssectHa K?
6. YT0 HasbiBaeTcs rugponmsomM conen? Kakvue conv noasepratotcs ruaponmnsy?
7. B kakux crniyqasix B pesyrnbTare rmaponuaa nonyyatTcs KUCble U OCHOBHbIE CONN?
8. UTo Ha3blBaeTCs CTENEHbLIO TMAPONN3a, KOHCTaHTOM rmaponmsa?
9. Kakve dakTopbl BNUSAIOT HA rmaponuna conemn?
10. B kakom HanpaBfieHWM CMeLLaeTCs paBHOBECUE MMAPONN3a CONen Npu HarpeBaHun?

Pazpgen 4. dnekTpoxummuyeckune npouecchbl
JlabopaTopHoe 3aHsTHE 10
OKUCNUTEeNnbHO-BOCCTAaHOBUTESbHbIE peakuumu

Kpatkoe copgepxaHue

OneKTpOHHast Teopus OKUCIUTENbHO-BOCCTAHOBUTENbHbIX peakuun. BaxHenwme okucnutenu u
BOCCTaHOBUTENN, UX MONOXeHWe B nepuoanyeckon cucteme. OKUCIMTENbHO-BOCCTAHOBUTENBHOE paBHOBE-
cue. ConpspkéHHblE pedoKC-CUCTEMDI.

CTaHOapTHbIV OKUCIIMTENBbHO-BOCCTAHOBUTENbLHBIN (3NEKTPOAHbIN) noTeHuman. YpaBHeHne HepH-
cTa. OnekTpoaBMXKyLlas cuna u HampasfneHue NPOoTeKaHUs OKUCMUTENbHO-BOCCTaHOBUTENBHOW peakuuw.
"anbBaHW4Yeckuin anemeHT. Pag HanpsbkeHui MeTanmnos.

BnusiHue cpefbl U BHELLHWX YCIOBUIA Ha HarpasBrieHne OKUCIUTENbHO-BOCCTAaHOBUTENBLHOW peakumm
W XapakTep nNpoayKToB.

Bonpochk! Ans camokoHTpons rno Teme:
1. Kakvne xummnyeckue peakumm OTHOCATCH K OKUCIMTENbHO-BOCCTaHOBUTENbHBIM?
2. OkucnuTenu (akuenTopbl ANEKTPOHOB) U BOCCTAHOBUTENMW (OOHOPbLI 3MEKTPOHOB).
3. OkucnuTenbHble N BOCCTaHOBUTENbHbIE CBOWCTBA MPOCTLIX BELLECTB U XMMUYECKUX COeANHEHWIN, BNUS-
HWe CTeMneHN OKUCIEHNS SNEKTPOHOAKTUBHbIX YacTuL.
4. Knaccudukauums pegokc-peakumn.
5. CocTaBneHne XMMn4YecKMx OKUCNNTENbHO-BOCCTAHOBUTENbHbBIX YPaBHEHU HA OCHOBE BanaHca anekTpo-
HOB.

Na6opaTtopHoe 3aHATHE 11
FanbBaHM4YecKue anemMeHTbl

KpaTkoe cogepxaHue
AneKkTpodHble NoTeHUMarnbl MeTannoB 1 (akTopbl, BNUAIOLLME HA UX BENWUYMHY. MoHATUE O cTaH-
JAapTHbIX NOTEHUManax, BOAOPOAHbI 3anekTpod cpaBHeHus. ManbBaHuyeckue anemeHTsl. OOC ranbeaHuye-
CKOro aremeHTa. Psig HanpsbkeHuii MeTannos. YpaBHeHue HepHcTa. SABneHune nonsipusauum aneKkTpoaos.

Bonpochk! Ans caMOKOHTPONs Mo TEME:
1. YT0 Ha3bIBaeTCsa aNeKTPOAOM, SMIEKTPOAHBIM NOTEHLMaNoM? B kakom crniydyae anekTpog 1 noteHuman
Ha3blBalOT CTaHAAPTHLIM?
2. OT Kaknx (baKToOpOB 3aBUCUT BENMYMHA INEKTPOAHOro noteHumana? NogreepanTb 3Ty 3aBUCUMOCTb
ypaBHeHueM HepHcTa.
3. YTO0 Ha3biBaeTcsa ranbBaHN4YECKUM 3NIEMEHTOM?
4. Kakon anekTpop BbINOMHSAET B rafibBaHU4YECKOM 3rieMeHTe pyHKLUMI0 aHoaa, kaToaa?
5. Kak Bbiuucnsetca 3AC ranbBaHN4eCKOro areMmeHTa?
6. Kak cBsizaHbl Mexay coOOoM NonoXeHne MmeTanna B psify HanpsbkeHWn n XuMuyeckast akTMBHOCTb MeTar-
na?

NaGopaTtopHoe 3aHsATHE 12
Koppo3usa metannos

KpaTkoe cogepxaHue
CyLHOCTb, BUAbl KOPPO3MIHBIX MPOLECCOB. XMMMUYECKAs U ANEKTPOXUMMUYeckasi kopposus. [eno-
napusaTopbl. 3anucb ypaBHEHUI peakLuMi, NpoTeKaloLwmux Npyu KOppo3umn B pasnuuHbix cpeaax. Kopposun-
HbIn noTeHuman. OCHOBHble METOAbl 3allWTbl OT KOPPO3WU: NerpoBaHue, UHrMbupoBaHue, MOKpPbITUE,
ANEKTPOXUMUYECKNE METOAbI.
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Bonpockl A4ns camoKoHTpOns No Teme:
1. Xumunueckas koppo3us. B kakom criydyae oHa sinisietcs nonesHon? Kakne ¢akropbl CnocoOCTBYHOT Npo-
TEKaHUI0 XMMNYECKOW KOppOo3nmn?
2. Yto Takoe okcugHasa nnéHka? MNaccuBmpoBaHne?
3. OnekTpoxumuyeckasi KOppo3susi, €€ oTNInYme OT XMMWUYECKOWN KOppo3un. B kakom criyyae oHa HasbiBaeTcs
KOHTaKTHOW KOPPO3neln, MUKPOranbBaHOKOPPO3UEN, ANEKTPOKOPPO3NEn?
4. Kakue haktopbl CNOCOGCTBYIOT 3MEKTPOXUMUNYECKON KOPPO3nUn?
5. UT0 Ha3biBaeTCs KOPPO3NOHHBIM ranibBAHNYECKUM 3NIEMEHTOM?
6. BaxHenume cnocobbl 3alWMTEl METANMOB OT KOPPO3un. B 4EM CYLLHOCTb KaXaoro nu3 Hux?

Pasgen 5. Xumnuyeckas naeHTuuKaumsa n aHanus sewecTs
JlabopaTopHoe 3aHATHE 13
KayecTBeHHble peakunmn OoTKpbITUA BaXXHEWULLUMX KAaTUOHOB U aHUOHOB, coaepXxalunxcs
B NpUpoaHbIX BoAax

Kpatkoe cogepxaHue

AHanutTnyeckas knaccudumkalmsa KaTMOHOB Mo rpynnam: cepoBogopoaHas (cynbduaHas), ammmay-
Ho-dpocdaTHast, KUCNOTHO-O0CHOBHas. OrpaHnYeHHOCTb Mbon kKnaccugukaLmm KaTMOHOB MO rpynnam.

KncnoTHo-oCcHOBHas knaccudukaumsi KaTMOHOB MO rpynnamM. AHanMTUYeCcKne peakuum KaTMoOHOB
pasnU4YHbIX aHaNUTUYECKMX rpynn.

KauyecTBeHHbIN aHan13 aHMOHOB. AHanuTuyeckas knaccudumkaums aHMoHOB no rpynnam (no crno-
CoBHOCTN kK 06pa3oBaHNIO MaNOPacTBOPUMbBIX COEAMHEHUI, MO OKUCITUTENBbHO-BOCCTAaHOBUTENBHBIM CBON-
ctBam). OrpaHnm4eHHoCTb Nobol Knaccudmrkaumm aHMOHOB Mo rpynnamM. AHanNUTUYECKUE peakLumm aHMOHOB
pa3nuUyHbIX aHanUTU4ecKknx rpynn. KayecTBeHHbIN XMMUYECKUIA aHanm3 BeLLEeCTBa.

Bonpocb! Ans caMOKOHTPORs no TeMe:
1. Kakune peakumm OTHOCATCH K aHanMTU4eckum?
2. Yto Takoe npenen obHapyxeHna?
3. Kakue peakummn HasbiBaloTCH cneundmnyeckumm?
4. Mo kakMM Npu3HaKkam KaTMOHbI Y aHWOHbI AENAT Ha aHanMTUYecKne rpynnbi?
5. B kaknx cnydasx NnpoBOAST CUCTEMATUYECKUN aHanm3, a B Kaknx — Apo6HbIN aHanm3?
6. 3aueM nepen NpoBeAeHNEM CUCTEMATMYECKOTO aHanu3a npuberatoT K npoueaype npeasapuTenbHbIX Uc-
NbITaHUN?
7. Mo Kakvum nprHUMNam o6 beguHAIOT BelllecTBa B aHanUTM4eckme rpynmnbl?
8. pynnoBble peareHTbl 1 rpynbl KATUOHOB B KUCITOTHO-OCHOBHOM METOAE aHanm3a.

NabopaTtopHoe 3aHATHE 14
MeTop HenTpanusaumm.
CraHpapTusaums pacteopa kucnotbl. OnpegeneHue weno4ym B pacteope

KpaTtkoe cogepxaHue
CywHocTb MeToaa HenTpanusauun. OCHOBHbIE peakumMy U TUTPaHTbl MeToaa. Tunbl KUCITOTHO-
OCHOBHOTO TUTPOBaHuWs (aunanmeTpus, ankanumeTtpus). OnpegeneHe TOYKKU 3KBUBaNEHTHOCTU. [oHsATHE O
KPUBbIX TUTPOBAHUA. |/|H,EI,I/IKaTOpr, npnMmeHdaemMble B MeToae KMCIOTHO-OCHOBHOIO TUTPOBaHUA, UX Bbl60p.
Ob6nacTb nepexofa uHavkaTopos. [1okaszaTens TUTPOBaHWUS NHAMKATOPOB. KonnuyecTBeHHbIE pacyeThl.

NabopaTtopHoe 3aHATHE 15
MeTtop komnnekcoHomeTpun. OnpeaeneHne o6Len XKECTKOCTU BOAbI

Kpatkoe copepxaHue

KoMnnekcoHoMmeTpuyeckoe TUTpoBaHue. MNoHATHE O KOMMIeKcoHaTax MeTarnnoB. PaBHoBecKst B BOOHbIX
pacteopax OQATA. CocTaB 1 yCTOMYMBOCTb KOMMIIEKCOHATOB MeTaroB. CyLHOCTb METOAA KOMIMIIEKCOHOMETPU-
YECKOro TUTPoBaHWA. NHAVKaTOpbl KOMMIIEKCOHOMETPUM (METAIIOXPOMHbIE MHANKATOPbI), MPUHLMM UX OENCTBUS;
TpeboBaHWs, NPeabsBNSeMble K METaNNOXPOMHbIM MHAMKATOPaM; MHTEPBaN M3MEHEHMNS OKPaCKN MHAUKATOPOB;
npUMepbl METaNMNIOXPOMHBIX MHANKATOPOB (3PMOXPOM YEPHBIN T, KCUIEHOMOBbLIN OPaHXXeBbIA, Mypekcua 1 ap.).
Bbi6op MeETaNMoOXpOMHbIX MHANKATOPOB. TUTPAHT METOAA, ero NPUroToBIEHNe, CTaHAapTu3aums. Bugbl (npnémbi)
KOMMSIEKCOHOMETPUYECKOrO TUTPOBaHUs (NpsiMoe, obpaTHoe, 3amMecTuTenbHoe). KonnuecTBeHHbIe pacyeThbl.

Bonpochk! 4nst camoKoHTPOss Mo TeMe:
Kakne conu obycnaBnmBaloT XECTKOCTb NPUPOAHON BOAbI?
Kakyto XECTKOCTb Ha3bIBalOT BPEMEHHOW, NOCTOSAHHOW?
Cnocobbl ymsaryeHus Bofbl.
CyLLHOCTb MeTOAAa KOMIMIIEKCOHOMETPUM.
MHamkaTopbl KOMMIEKCOHOMETPUMN.
Pac4yétbl B TUTpUMETPUYECKOM aHanuse.

oabkwN~
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lMNpouenypa oueHMBaHUSA
LLkana n KpuTepun oueHMBaHUA
camMonoaroToBKM No TeMam nabopaTopHbIX 3aHATUMN

- OLeHKa «3a4YmeHo» BbICTaBMNSAETCS, €CNU CTyAeHT u3ydnn TeMy nabopaTopHOro 3aHsaTuS,
OPUEHTUPYSICb Ha BOMPOCHI Afsi CaMonoaroToBkM, ocdopMuN OTYETHLIM MaTepuan B BuMAEe OT4ETA O
nabopatopHou paboTe, CMOr BbINOMHUTL HEOOXOAMMbIE pacyEéTbl N caenaTb BbIBOAbI.

- OLleHKa «HEe 3a4YmeHO» BbICTABNSAETCH, €CNY CTYAEHT HeakkypaTHO OhOpPMUN OTYETHLIN MaTepuan
B Buae oT4yéta o nabopartopHon paboTe, He CMOT BbINONHUTL HEOBX0ANMbIE pacHEThbl U caenaTth BbiBOAbI.

7. O6wWwue meToguyeckne pekomeHgaLm no oPopMIIEHUIO U BbINOSTHEHUIO OTAeNbHbIX Bugos BAPC
7.1. PekomeHpauum no BbINOSIHEHUMIO UHANBUAYaNbHOIO 3agaHust

YyeGHble Lenu, Ha AOCTUXKEHMEe KOTOPbIX OPUEHTUPOBAHO BbINOSIHEHWE WUHAMBUAYaNbHOro
3a4aHuA: 3aKpPennUTb U YrNyBuTb 3HAHWUA, NONyYeHHbIE Ha ayaUTOPHBLIX 3aHATUAX, HAYYUTbCS pellaTb CUTy-
aUMOoHHble 3aa4n, onpeaennTb KOHEYHbIN pe3ynbTaTt B 06y4YeHnn No gaHHON TemMe unu pasaeny.

YyeGHble 3afa4m, KOTOpble AOJIKHbI ObITb pelleHbl CTYAEHTOM B paMKaX BbIMOMIHEHUSA UHAU-
BuAyanbHOro sagaHvs:

e cucTeMaTuU3auus 3HaHW, OPMMPOBaHME W OTPaBOTKa HABLIKOB XMMWYECKOro MCCrenoBaHus, Hakonm-
neHve onbiTa paboTbl ¢ y4eBHO U HAaYy4YHOW NUTEepaTypo;

e  COBEPLUEHCTBOBAHWE B U3NOXEHUN CBOMX MbICE, CAaMOCTOATENbHOIO NOCTPOEHUS CTPYKTYPbl paboThl,
MOCTaHOBKW 3a[ay, packpbiTUE OCHOBHbLIX BOMPOCOB, YMeHVe CopMynMpoBaTh JlorMyeckue BbliBoAbl U
npeanoxeHus.

Mpn BbINONHEHUN WHAMBUAYANBHOTO 3afaHWsi CTYOEHTbl MOTYT UCMOfMb30BaThb Mobble y4yebHble
nocobus, KoHCynbTaumm ¢ npenogasatenemM. Kaxgomy CTyoeHTy AaeTca cBoW BapuaHT paboTel. PaboTa
BbINOMHSAETCH B OTAENbHOW (He paboyen) TeTpagn ANs MHAMBMAYanbHbIX paboT. BeinonHeHHas paboTa B
YCTaHOBIEHHbIA CPOK nepenaérca Ha kadenpy npenogasatento and nposepku. [lpenogaeaTens
npoBepsieT ee U AenaeT COOTBETCTBYHOLLYIO OTMETKY: «3a4yTeHO» WU «He 3adyTeHo». Ecnn paborta He
3a4TeHa, TO OHa nepepfaeTca CTyaeHTy Ans gopabotku. [opaboTaHHbIn BapuaHT paboTbl BHOBb
HanpaBnseTcsa Ha NPOBEpPKY NpenoaaBaTerto.

lNepevyeHb mem uHOueudyanbHO20 3adaHusi

- Knaccudukauusa HeopraHn4yeckmx coeanHeHnn

- KomnnekcHble coeamHeHus

- OcHoBbl TEpMOXUMUN. Pacd€Tbl N0 TEPMOXMMUYECKUM YPABHEHNAM
- XvMun4yeckas KMHeTMKa 1 paBHOBecKe

- Teopusa anekTponuTUyeckon auccoumaunm

Cnocobbl BblpaXeHWst KOHLEHTpaLuM pacTBOpPOB
OKncnNUTENbHO-BOCCTAHOBUTENbHBIE peakunm

7.1.1. Wkana n KpuTepumn oLeHUBaHUA

- OLleHKa «3a4MmeHo» BbICTaBMNAETCH, €CMU CTYAEHT BbinonHun 6onee 60% 3agaHus.
- OLieHKa «He 3a4meHo» BbICTaBMNAETCH, €CMn CTYAEHT OTBeTUN MeHee 60% BOnNpocoB 3adaHus.

7.2. PekoMmeHAaUMmU No caMOCTOSITENTIbHOMY U3YYEHUIO TEM

BOMPOCHI
ONSA CaMOCTOATENIbHOIo U3y4eHus TemMbl "TuUnbl XMMU4YecKon cBa3n™

1) OCHOBHbIE TUMbI XMMUYECKOW CBSA3M.

2) KoBaneHTHas cBa3b. MeTtoq BaneHTHbIx cBasen (BC). CBoOMCTBa U XxapakTepuUCTUKM KOBANeHTHOW CBA3M.
MexaHn3mbl 06pa3oBaH1st KOBANEHTHOWN CBA3W.

3) M'bpuansauma aTomHbIX opbutanen.

4) NoHHas cBA3b.

5) BogopogHas cBs3b.

6) MeTtannuyeckas cBA3b.

BOMPOCHI
ANA CaMOCTOATENLHOro usyyeHus temol «KonnonaHsle pactBopbI»

1) I'Ipvlpo,u,a KONNOMAHOro coctosiHnA. MeTtoapl nony4yeHuna KonnonaHbixX pacTtBoOpOB.
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2). MeTopbl O4MCTKU KOMNNMOMAHbLIX pacTBOpOB. MICKycCTBEHHAs noyka.

3). MonekynsipHO-KMHETUYECKME CBOWCTBA KONMOMAHbIX cuctem (OpoyHOBCkoe ABWkeHue, anddysms, oc-
MOTUYECKOE AaBIieHUe).

4). MexaHn3m obpa3oBaHus U CTpoeHne muuensnbl. MpUYnHBI YCTONYMBOCTU 305EN.

5). DnekTpokMHeTMYeCckue SABNEHUS: anekTpodopes 1 aNeKTpooCMOcC.

6). Koarynauwms 3onen. Bugbl yctonunBocty 3onemn. Pakropbl YCTONYMBOCTH.

7). BnusHme anekTponnTtoB Ha yCTOMYMBOCTL 3omen. MNopor koarynauun. MNpasuno Wynsue-Mapaw.

8). Koarynsauusa konnovaos cMecamun anekTponutoB. BaavmHas koarynaumst 3onemn.

BONPOCHI
ANA CaMOCTOATENbLHOIo M3y4eHns TeMbl « XKeCTKOCTbL BOAbI U CNOCO6LI ee yCTpaHeHUsA»

1). Yem obycrnioBneHa XECTKOCTb BoAbl?

2). Kakne Buapl XXECTKOCTM BOAbI pa3nnyatoT?

3). MpucyTcTBrEM KakMx coeanHeHUn 06ycrnoBneHa BpeMeHHas XECTKOCTb?

4). NpucyTCcTBMEM Kaknx coegnHeHnn obycnoBneHa NoCToOAHHas XECTKOCTb BOABI?

5). Kaknmun cnocobamm ycTpaHsAloT BPEMEHHYO XKECTKOCTb?

6). Kakumn cnocobamu ycTpaHstoT MOCTOSHHYHO XXECTKOCTb?

7). Onsa ycTpaHeHus »ECTKOCTM BOAbI MHOrAa NPUMEHSIOT opTodocdart HaTpus. Ha 4yém ocHoBaHO npume-
HeHune aTon conn? OTBET NOATBEPAMUTE, COCTaBMB COOTBETCTBYIOLUME YPABHEHNS PEeaKLUi.

Oo6wun aniropuTMm CamMoCTOoATEeJSIbHOIoO U3y4eHuns TemMbl

1) O3HaKOMUTLCH C pEeKOMEHA0BaHHOW y4ebHON NTEpaTypomr U ANEKTPOHHLIMKU pecypcamm no Teme (opu-
E€HTMPYSICb Ha BOMPOCHI 419 CAMOKOHTPOMS).

2) OhopMnTb OTYETHBIA MaTepuan B yCTaHOBIEHHOW (hOPME B COOTBETCTBMM METOANYECKMMU PEKOMEH-
gaumsamu

3) npOBeCTVI CaMOKOHTPOJ1b OCBOEHNA TEMbI MO BONpocaMm, BblAaHHbIM nNpenogaBaTtesiem

4) MNMpepocTtaBuTb OTYETHLIM MaTepuan npenogaBaTento

5) MoaroToBUTLCA K NPEAYCMOTPEHHOMY KOHTPOSIbHO-OLLEHOYHOMY MEPOMNPUSATUIO MO pe3ynbTaTam camo-
CTOATENIbHOIO U3y4YeHUsl TEMb

6) MpuHATL y4acTue B ykazaHHOM MepOonpuUaTMKN, NporTU pyGexHoe TecTMpoBaHWe No pasdeny Ha ayau-
TOPHOM 3aHATWM 1 3aKMHYUTENBHOE TECTUPOBAHNE B YCTaHOBEHHOe A5l BHeayaUTOpPHOM paboTbl BpeMms

7.2.1 WKANA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOSATENbHOro N3y4eHusi TeMbl

Bonpochkl, BbIHECEHHbIE HA CAMOCTOATENBHOE U3YydYeHME, BXOAAT B BONPOCHI TeCTa:
- OLlEHKa «OTNNYHO» BbiCTaBnsieTca oby4vatoemycs, ecnm nonyydeHo ot 81 0o 100% npaBunbHbIX OTBETOB;
- OLlEHKa «XOopoLLo» - nony4eHo oT 71 oo 80% npaBuribHbIX OTBETOB;
- OLleHKa «y4oBMneTBOpUTENbHO» - NonyyeHo oT 60 4o 70% npaBurbHbIX OTBETOB;
- OL|eHKa «HEeyOOBNETBOPUTENBHOY» - NONy4YeHO MeHee 60% NpaBuIbHbIX OTBETOB.

8. BxoaHOW KOHTPOSb U TeKyLWUI (BHYTPUCEMECTPOBLIN) KOHTPOSb X0Aa
M pe3ynbTaToB y4eOHOM paboThl

BxoaHoW KOHTpOMb NPOBOAUTCS B pamMkax NabopaTopHbIX 3aHATUN C LIebo BbISIBNEHUS peanbHOWN
rOTOBHOCTM CTYAEHTOB K OCBOEHUIO OAHHOW AUCLMUMMMHBI 3@ CYET 3HaHUN, YMEHUN U KOMMEeTeHUun, cgop-
MUPOBaHHLIX B Kypce XMMWUW, U3ydaemMoM B CpefHen LiKore. BXoaHoW KOHTponb NpoBoanuTCs B popme Te-
CTUPOBaHUS.

8.1. OBPA3ELU BUNETA
OnA npoBeAeHUSA BXOAHOIO KOHTPOnA

1. XuMmnyeckom peakumen ansaeTcs ...
1) nnaBneHve meTannos 3) ropeHue NpupoaHOro rasa
2) CXwKeHune Bo3gyxa 4) 3amep3aHue Boabl

2. OneMeHT, Ana KOTOPOro CYLECTBYET TOMbKO OAHO NPOCTOE BELLECTBO, - 3TO

1) docdop 3) ©Opom
2) «xucnopoa 4) yrnepog

3. OTHocuTenbHasi MonekynsipHas macca oygeT HanbonbLien s
1) Na;PO, 3) L|3PO4
2) H3PO, 4) K3PO,

4. Ykaxute B OTBETaXxX npaBuUIibHYK 3NEKTPOHHYIO d)opmyny arneMeHTa Cc nopAaAagkoBbiIM HOMEpOM 19.
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1) 1s°2s”3s’3p° 3d° 4s’ 3) 1s”2s” 2p° 3s® 3p° 4s’

2) 1s®2s” 2p°3s” 3p° 3d* 4) 1s®2s” 2p° 3s® 3p® 3d” 4s*
5. OneKkTpoHHYo KoHdUrypaumio 1522522p63323p64513d5 MMeeT aToMm ...

1) monubaeHa 3) kanus

2) xpoma 4) wmeaun

6. Kakum BellecTBOM Hago NoAercTBOBaTb Ha Xernes3o, 4Tobbl nonyyuntb xnopua xenesa (11)?

1) Cl, 3) ZnCl,

2) HCI 4) KCIO;

6. BewecTBo, MonekynsipHasi opMyrna KOTOPOro COCTOUT U3 YETbIPEX aTOMOB, - 3TO
1) dopmanbaerng 3) ©Opomua nutus

2) xnopocopm 4) xnopug yrnepoga(lV)

7. Ecnwn okeup pactBopsieTcd B Boge, TO

1) 3TO OCHOBHbIN OKCUA, 3) 93TO amMpOTEpPHbIN OKCKA

2) 3TO KWUCMOTHbIA OKCKA 4) Ha OCHOBaHWM 3TUX OaHHbLIX HEMb3sl cAenaTb BbIBOS
O KMCMNOTHO-OCHOBHbIX CBOMCTBAaXx okcuaa

8. XvMunyeckas peakumsi BO3MOXHa MexXay
1) Cu u HCI 3) Ag n Mg(NOs,),
2) Fe n NazPO, 4) Zn n FeCl,

9. YeTblpe KOBanNeHTHbIE CBA3M COO4EPXKUT MONeKyna

1) CO, 3) C,Hs

2) CZH4 4) CBH4

10. Kpucrann anmasa coCcTouT U3 ...

1) ABYXaTOMHbIX MOMEKYnN 3) NOMNOXMTENbHbIX U OTpULATENBbHBIX MOHOB Yrne-
poaa

2) NONOXMWTEnNbHbIX MOHOB yrrepoga C ** coeauHeH- 4) aTtoMOB yrrnepoaa, COeaNHEHHbIX KOBANEHTHbIMMU

HbIX C MOMOLLIbKO SMIEKTPOHHOIO rasa CBA3AMU

11. B kakoi cucteme yBenuyeHue AaBfieHns CMeLLaeT XMMNYECKOe paBHOBECUE B CTOPOHY NPOAYKTOB pe-
akunn?

1) ZSOZ(r) + Oz(r) “— 2803(.—) 3) COz(r) + ZC(TB.) > 2CO(,—)

2) Nz + Oz < 2NOgy 4)  2NHz) <> Nag) + 3Hy)

12. TMpu 0BObIYHbIX YCIOBUAX C HAMMEHBLLEN CKOPOCTBIO MPOTEKAET peakums mexay

1) FenoO, 3) NawuO,

2) CaCOs; n HClI(p-p) 4) Na,SO4(p-p) n BaCl,(p-p)

13. Peakuus, ypaBHeHue kotopont CaCOj ) — CaO () + CO, y — Q, OTHOCUTCSH K peakumsim
1) coeauHeHWs, 3K30TEPMUYECKNM 3) coeanHeHus, aHOAOTEPMUYECKNM
2) pas3noxeHus, SHOAOTEPMUYECKNM 4) pasnoxeHusi, 3K30TEPMUYECKUM

14. B kayecTBe KaTMOHOB TOMbKO MOHLI H' 0BpasytoTca npu amccoumaumnm

1) NaOH 3) H2804

2) NaH,PO, 4) NaHSO,

15. B ypaBHeHuu anektponutudeckon ganuccoumaumm corm Na,HPO, = ... cymma koadpu1LumeHToB paBHa ...
1) 2 3) 4

2) 3 4) 8

16. Macca Bogbl (B rpammax), B KOTopon Hago pacteoputb 50 r xnopuaa kanua anga nonyvyeHus 10%-Horo
pacTBopa, paBHa ....

1) 50 3) 500

2) 450 4) 4500

17. Xumunyeckue peakumu, npoTekawLline ¢ U3BMeHEHUEM CTEMEHU OKUCIEHNS 3NEeMEHTOB, BXOAALUX B CO-
CTaB pearvpyoLLmx BELLeCTB, Ha3bIBaloT...
1) obmeHHbIMK 3) TepMOXMMWYECKUMU
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2) VIOHHbIMU 4) OKWUCIUTESIbHO-BOCCTAaHOBUTENbHBIMU

18. O6wasn cymma koahuumeHToB B ypaBHeHUn peakuun KCIO; — KCI + O, paBHa .....

1) 4 2) 5 3) 7 4) 3

19. Oxucnutenem B peakummn P + KCIO3 = P,O5 + KCI sinsietcs

1) P 2) KCI 3) P,0Os 4) KCIlO3
20. OKMCnMTENbHO-BOCCTAHOBUTENBHOWN peakunm COOTBETCTBYET ypaBHEHME

1) KOH + HCI — KCI + H,0 3) CuO + 2HCI — CuCl, + H,0O

2) C+0, — C02 4) CaCO; — CaO + C02

LWWKAJTIA U KPUTEPUN OLUEHUBAHUA
OTBETOB Ha BOMPOCHLI BXOAHOI0O KOHTPONA
- OLIEHKa «OTMMYHO» BbICTaBnseTca obyyaroemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «xopowoy - nonyyeHo oT 71 o 80% npaBurbHbIX OTBETOB.
- OLIEHKa «yOOBMNeTBOPUTENBHO» - MonyyYeHo oT 60 o 70% npaBurbHbIX OTBETOB.
- OLIEHKa «HeyOoBMEeTBOPUTENBHO» - NosydeHo meHee 60% npaBubHbIX OTBETOB.

8.2. TeKyLuMi KOHTPOJb yCNeBaeMocCTun

B TeyeHne cemecTpa, NpoOBOAUTCA TEKYLUMIM KOHTPOSb YCMEBAEMOCTU MO AUCUMUNINHE, K KOTOPOMY
obyuvarowmincsa gomkeH ObITb NOATOTOBIIEH.

OTcyTcTBME NPONYCKOB ayAMTOPHLIX 3aHATUW, akTMBHas paboTa Ha NpakTUYecKuX 3aHATusAX, obuiee
BbINOMHEHNe rpadmka y4ebHon paboTbl ABNATCS OCHOBaHUEM OIS NOMyYeHNs NONOXUTENbHOW OLEHKM No
TeKyLLEeMY KOHTPOSIO.

B kauecTBe TekyLLero KOHTPONsA MOXeT ObITb MCNONBb30BaH TECTOBLIN KOHTPOIb. TE€CT COCTOUT U3 He-
60NbLIOr0 KONMMYecTBa 31eMeHTapHbIX BOMPOCOB MO OCHOBHbLIM pasgenaM AWCUMMNIMHBL: HernpaBuiibHble
pelueHns pa3bupatoTcsa Ha CneayloLeM 3aHATUK; YacToTa TECTMPOBAaHUS onpeaenseTcs npenogasaTenem.

O6pasey 6uneta no teme «CtpoeHue atoma. lNepnognyeckum sakoH un NC O.U.MeHgeneeBa»

1. Appo usotona xnopa 7CI¥ coaepxuT HENTPOHOB.
1) 17 2) 18 3) 20 4) 37

2. ONEeKTPOHHYI KOHUrypaLuio, COOTBETCTBYIOLLYIO aTOMY Ar, UMEET UOH... )
1) Br 2) S* 3) s* 4) Mg~

3. Onpegenute cymmy rnaBHOro U No6o4YHOro (opbuTanbHOro) KBAHTOBbLIX YMCEN ANA nogypoBHS 4d.
1) 4 2) 5 3) 6 4) 7

4. VlCﬂOJ'Ib3yFI npasuno I'yHua, onpegenute cymmapHoe CrMHOBOE YMNCI0 3NMEKTPOHOB 3p — NOOYPOBHHA,
€CJIT1 OH HanoJ10BUHY 3aroJIHEH 3J1IEKTPOHaMMU.

1) 12 2) 312 3) 5/2 4) 3

5. MakcnmansHOe YNCIo SNEKTPOHOB AaHHOIO SHEePreTUYeCcKoro ypoBHS onpegenseTcs no dopmyne ...
1) n? 2) 21+1 3) 2n° 4) 2(21+1)

O6pa3zey 6uneTa no Tteme «Knaccudmkaumsa HeopraHun4eCKnx coeaUMHEeHNN»

1. AMOTEPHBIM N OCHOBHLIM OKCMAAaMW COOTBETCTBEHHO SBMSAIOTCS:

1) FeO wn SO, 3) ZnO un NO

2) AlLO; n K,0O 4) Fe,O; n CO

2. Tnppokeng kanusi 6ygeT B3auMOLENCTBOBATL C KaXablM BELLECTBOM M3 Habopa:

1) NaOH, H,S0O,4 K,O 3) NO,, Al(OH);, HCI

2) Zn(OH),, Cu(SO),, HBr 4) HNOj, Ba(OH),, Cl,0O,

3. KonuyecTtBo KMCNOTHbLIX OCTATKOB Yy (POCHOPHON KUCMOThI

1) 1 2) 2 3) 3 4) 4
4. Conb AIOH(CH3COO), Ha3sBaeTcH ...

1) AwaueTtat ruapoantoMmnHMs 3) auetaT rmapoKcoantoMUHNS
2) purngpoadetart antoMUHUS 4) aueTtaTt AUrMAPOKCOANOMUHUS
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5. YkasaTb TUn gaHHown conu [Ni(OH)], SO,
1) kucnas 2) cpegHss 3) nABoKnHas 4) ocHoBHas

6. U3 nepeymncrieHHbIX KNCITOTHbIX OKCUOO0B HE pearnpyet C BOD,OVI
1) SO, 2) C1,0; 3) P,Os 4) Sio,

7. MNpw HarpeBaHumn okcmaa xenesa (Il) c okemgom yrnepoga (1) obpasytoTcs yrnekucnblii ras u....
1) Fe 2) FeO 3) Fe,O3 4) Fez;0,4

8. Kakoe BewecTBO HAAo I'IpVIGaBVITb K HUTpaTy rmapokComMmarHuA, YTOObI npeBpaTtnuTb €ero B HUTpaT MarHma?
1) HNO; 2) Mg(OH), 3) MgO 4) NaNO,

O6paszey 6unerta no Teme «OCHOBbI TEPMOANHAMUKN»

1. HeBepHo, 4TO COrNacHoO BTOPOMY Hayany TepMOANHAMUKY ...

1) Krng tennoson mawwuHbl Bceraa MeHblue eauHmnubl (100%)

2) Tennoson adhpekT obpaTHONM peakunm Bonblue TeNNOBOro addekTa NPAMON peakumm

3) B M30ONMPOBAHHOW CUCTEME CaMOMPOU3BOSbHO MAYT NPOLIECChI, CONPOBOXAAILLMECS YBENNYEHNEM
SHTPOMNUM

4) TennoTa camMOnpon3BOIIbHO NepexoanT oT Bonee HarpeToro Tena K MeHee HarpeTomy

2. B kakom psagy razoobpasHble ranoreHoBo4oOpPOAbI PacnonoXeHbl B MOPSAKe BO3pacTaHUs X CTOUWKOCTN?
1) HF, HCI, HBr, HI 3) HCI, HF, HBr, HIi
2) HI, HF, HCI, HBr 4) HI, HBr, HCI, HF

3. lo tepmoxmmmyeckoMy ypaBHeHUo 2Cu + O, = 2CuO + 310 k)X BbIYMCNNTE KONIMYECTBO TEMMOTbI, Bbi-
AensoLlencs B pesynbsrate okucneHms 16 r megu.
1) 38,75 kx 2) 77,5 kOx 3) 1240 kOx 4) 2480 kOx

4. Yemy paBHa cTaHOapTHas aHTanbnus obpasoBaHus H,S (r), ecrnv n3BecteH TennoBorn adhekT peakuymm
€ro ropeHus:

2H28(|—) + 302(,—) = ZSOZ(r) + 2H20(r); AHO = '1038KD,)K7
1) -499 kOx 2) -20 kOx 3) -40 kOx 4) -1058 kx

5. Kakum n3 ypaBHEHU MOXHO BOCMOMb30BaTbCA AN pacyeTa uaMeHeHunst aHTanenum npouecca Al,O3 +
3SO3 = Alz(SO4)3, AHX_p_ -7

1)  AH x.p. = AH® Al,(SO,); + AH*Al,O; — 3 AH*®S0,4

2)  AHx.p =AH°®PALO; — 3 AH® SOz — AH P Al,(SO4),

3) AHx.p = AH®®Al(SOy4); — AH AlL,O; — 3 AH °®'SO,

4)  AH x.p. = AH°® Al,(SO,); — AH P Al,O3 — AH ' SO;

O6pasey 6uneTta no TeMe «XMMHUYECKasi KNHETUKa»

1. lMpu yBenuyeHnn obLLero gaeneHns B 2 pa3a CKOPOCTb anemMeHTapHou rasoson peakumm 2NO + O, =
2NO, yBenMunTCa B ...... pas(a).
1) 2 2) 4 3) 6 4) 8

2. Ecnv npu yBennyeHnn temnepatypsbl ot 20 go 40°C CKOpPOCTb peakunn Bospocra B 9 pas, To 3HadeHue
TemnepaTypHoro KoaduumneHTa peakumm pasHo...
1) 2 2) 3 3) 6 4) 9

3. [Ina cmelleHns pasHoBecus B cucteme Hyr) + S(1B) <> H,S(r), AH =-21 kOx B CTOpPOHY 0b6pa3oBaHUs
cepoBoaopoaa Heobxoaumo ...

1) NoOHWM3UTL Temneparypy 3) NOHW3WTL AaBneHue

2) BBeCTU KaTanusartop 4) noBbICUTb OaBreHne

4. Kakon pm3nyecKkuin CMbICN KOHCTaHTbl CKOPOCTU peakumm?

1) BenuuuHa, xapakTepusyroLLlas peakLMOHHY CNOCOBHOCTb BELLECTB NPy AaHHOW KOHLUEHTpaLumy;

2) paBHa CKOpPOCTU peakuun, ecriv KOHLLEeHTpaLmMsa KaXaoro U3 pearnpyoLLmx BeLlecTs paBHa 1 mone/m;

3) paBHa CKOpPOCTU peakumu, eCrin KOHLEHTPaLMUM pearmpyoLLmMx BELLECTB paBHbl Mexay coboun;

4) paBHa CKOPOCTU peakuuu, ecrnv nponssBedeHne KOHLEHTpaUni pearmpyoLLmxX BeLeCTB paBHO eanHNLE.
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5. UameHeHne OaBlieHna He BInAeT Ha CMelleHne paBHOBECKUA B CUCTEME. ..
1) C(T) + CO, (r) <> 2CO(r) 3) CO(r) + 2 Ha(r) <> CHOH(r)
2) CO,(r) + Ha(r) <> CO(r) + H,0(r) 4) CO(r) + Cly(r) <> COCly(r)

6. ,D,J'Iﬂ CUCTEMDbI, HaXOﬂ,ﬂU.J,eV'ICﬂ Npu NMNOCTOAHHBLIX AaBlieHUN N TemMneparype, yclioBuemM COCTOAHUA paBHO-
BECUA ABNAETCA ....
1) AG,<0 2) AH, <0 3) AH,=0 4) AG,=0

7. Kakoe 13 npvBedeHHbIX BblpaXeHWn COOTBETCTBYET 3aKOHY AeNCTBYIOLMX Macc NpsMon peakunn Fe,Oz
+ 3CO(r) = ZFG(K) + 3C02(r)?

1) k- [Fe,04] - [COJ® 3) k-[COJ®

2) k- [Fe,04] - [CO] 4) k- [Fe0q

O6pasey 6uneta no teme «PacTBopbI»

. ONEeKTponNuThI - 3TO BELLECTBA, KOTOPbLIE...

He pacTBOPUMbI B OPraHU4eCKUX pacTBOPUTENSIX
AVCCOLMMPYIOT B pacTBOpE UMW pacniase Ha MOHbI
pacTBOpUMbI B BOAE

He NPOBOAAT 3MEKTPUYECKUIA TOK

PONPE =

. ns ypaBHeHus peakuun CuSO, + KOH = ... cokpalweHHOe NOHHOe ypaBHEHNEe NMEET BUA. ..
. CuSO, + 20H = Cu(OH), + SO~

Cu™ + SO, % + 2K * + 20H = Cu(OH), + K,SO,

2K +S0,% = K,S0,

Cu®* + 20H "= Cu(OH),

PLNEN

. Bpomng 6apus BcTynuT B peakumto obMeHa B BOAHOM pacTBoOpE C ...
cynbgatom meam (1) 3. rMApoKCUOOM NUTusN
xnopugom meau (11) 4, a30THOW KUCMOTOM

NP w

. Ons coegmHennin NH,OH n NH4;NO; BepHO, 4TO ...
00a — cuInbHblEe 3NEKTPONUTDI

00a — cnabble aNneKkTpPonuThI

TONbKO BTOPOE — CUIbHbIN 3NEeKTPONUT

TOJbKO NEPBOE — CUMbHbIN 3NEKTPONNUT

PoObp=R

5. Ykaxute npasunbHoe BbipaxeHue Ky ruapokeuga xenesa (ll1) no sTopon cTyneHu:
_ 2[OH"][Fe™] . ; _[Fe*][OH 1? .
e [Fe(OH) T M [Fe(OH) T
_[OH 1°[Fe™] _[FeOH)* 1[OH T,
auca — . 4. Kaucz - " ’
[Fe(OH); ] [Fe(CH), ]

06pa3eu 6uneTa no TteMe «OKUCNIUTENLHO-BOCCTAaHOBUTENbHbIE peakunmn»

1. B peakyumn chr207 + 3KN02 + 4H2304 = Cr2(804)3 + 3KN03 + KzSO4 + 4H20 OKUCNAeTcsAd UOH ...
1) SO, 2) Cr,0,° 3) NO, 4) K

2. O6wasa cymma KoathULMEHTOB B NEBON YacTu ypaBHeHust peakumn Cu + H,SO4 (komy — CuSO,4 + SO,
+ H,0 paBHa ...

1) 3 2) 4 3) 6 4) 7

3. KoadhduumeHT nepen BocctaHoBUTENEM B ypaBHeHMU peakumm |, + Cl, + H,O — HIO; + HCI paBeH
1) 1 2) 2 3) 3 1) 4

4. Cynb@uT HaTpUss MOXET NPOSBNSATL B OKUCMNTENbHO-BOCCTAHOBUTESNbHBIX PeakLmsax CBOMNCTBA

1) TombKO OKMCHUTENS 3) HW okMCnUTENs, HM BOCCTaHOBUTENS

2) TONbKO BOCCTAHOBUTENS 4) n oKUCIMTENs, u BOCCTaHOBUTENS

5. BoccTtaHoBUTENbHbIE CBOMCTBA Kere3o NPOABNAET B peakuniu:
1) FeO + H,S0, = FeSO, + H,0 3) Fe(OH), + 2HCI = FeCl, + 2H,0
2) 2FeCl, + Cl, = 2FeCl, 4) FeCl, + 2NaOH = Fe(OH), + 2NaCl
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WKANA U KPUTEPUUA OLEHUBAHUA
OTBETOB Ha BOMNPOCHI TEKYLLEro KOHTPons
- OLIEHKa «OTMMYHO» BbICTaBnseTca obyyarowemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «xopowoy - nonyyeHo oT 71 0o 80% npaBuribHbIX OTBETOB.
- OLIEHKa «yOOBMNEeTBOPUTENBHO» - MonyyYeHo oT 60 o 70% npaBuribHbIX OTBETOB.
- OLlEeHKa «HeyOoBneTBOPUTENBHO» - NonydYeHo meHee 60% npaBunbHbIX OTBETOB.

9. MpomexyTo4Has (cemecTpoBas) aTTecTaLuA No Kypcy

9 1 HopmaTtuBHas 6a3a npoBegeHusi
NPOMEeXYTOYHOM aTTecTaumm o6y4aroLmxcs No pe3yribTatamMm M3y4eHuss QUCLUNIIUHbI:

1) gencreytowee «lMonoxeHne o0 TEKYLLEM KOHTPOMeE yCneBaeMOCTW, NPOMEXYTOYHOW aTTecTauun obydato-
LmMxca no nporpammam Bbicliero obpasoBaHusa (6akanaspuat, crneuuanuTeT, maructpatypa) U cpegHero
npodeccuoHansHoro obpasoBaHung B Pr60Y BO Omckuii FTAY »

OCHOBHbIe XapakKTepucTuku
npome)KyTquoﬁ artrectauuvm o6yqarou.|.uxc;| no nToram U3dy4eHna gUCUNNIINHLI

yCTaHOBNEHNE YPOBHS JOCTUXKEHUS KaxabiM obyyatommes Lenem
06y4eHns1 Mo JaHHOW AUCLMMIMHE, U3MOXKEHHbIX B N.1.1 HacTosiLero
OOKYMeHTa

Uenb
NPOMEXYTOYHOW aTTecTaLum -

dopma

. 9K3aMeH
NPOMEXYTOYHOU aTTeCcTauum -

1) noaroToBKa K 3K3aMeHY U caava 3Kk3ameHa OCyLLecTBsieTcs 3a
CYET y4yebHOro BpeMeHU (TPYOAOEMKOCTM), OTBEAEHHOMO Ha 3K3ame-
HaLMOHHYIO CECCUI0 AN 0BYy4aloLmUXCs, CPOKM KOTOPOIA yCTaHaB-
NVBAIOTCH NPYKa30M NO YHUBEPCUTETY

MecTo 3k3ameHa

B rpadmke y4eGHOro npouecca:
2) paTa, BpeMs U MECTO MPOBEAEHUs dKk3amMeHa onpeaensercs

rpacukoM caaum 3K3aMeHOB, YyTBEPXKOAEMbIM OEKAHOM BbiMycKato-
Lero dpakyneteTa

Popma 3K3ameHa - lMucbMmeHHbIlU

Bpemsi npoBeAeHUA 3K3aMeHa [ata, Bpemsi 1 MecTo NpoBefeHus 3k3ameHa onpeaensieTca rpadu-
KOM Cia4u 3K3aMeHOB, YTBEPXKAAEMbIM AEKaHOM (haKynbTeTa

1) npeacTasneHa B POHAE OLLEHOYHbIX CPEACTB MO AUCUMNIINHE
2) oxBatbiBaeT pasgenbl NeNe 1 - 5 (B cooTBeTCTBMM C M. 2.2 HACTO-
ALLLEro JOKYMeHTa)

OK3amMeHaUMOHHasA nporpamma
no y4ye6HOM AUCLUNIINHE:

MeToaunyeckue maTtepuansl,
onpegensiowme npoueaypbl oue-
HUBaHUA 3HaAaHUNA, YMEHUN, HaBbl-
KOB:

npencrtaBrieHbl B (*)OH,D,e OLEHO4HbIX CpeacTs no gucuuniimHe

9.2 Mpoueaypa npoBeaeHUA 3K3aMeHa

OcHOBHbIE yCcnoBus gonycka CTyAeHTa K 3K3aMeHy:
CTygeHT BbINOMHUN BCe BUAbl y4ebHom paboTbl (BKNOYas CaMOCTOATENbHY) U oTynTancs ob nx BbINom-
HEHWUN B CPOKMU, YCTaHOBIEHHbIE rpadrkom y4ebHOro npouecca no AUCUUNMHe.
Bonpocbl Ans nogroToBkM K 9k3aMeHy (dK3ameHauuMoHHas nporpaMMa) Bbl4alTcs CTYAEHTY 3apaHee
(3a mecdau Oo ak3ameHa). B xoge NnoAaroTtoBku K 9K3ameHy criegyeT nonb3oBaTbCs y4ebHuKamu, MaTepuana-
MW NeKUMK, pekoMeHOauMAMKU MO U3YyYEeHUI0 KOHKPETHbIX pa3fernioB Kypca, pecypcamu VIHTepHeT, makcu-
MaribHO UCMOSb30BaTb BO3MOXHOCTU NPeA3k3aMeHaLMOHHbIX KOHCYbTauni.

Mpoueaypa ak3ameHa cknagblBaeTcs U3 cnegylowmnx 3Tanos:
1. BbInonHeHue cTygeHTOM MMCbMEHHOW paboThl MO OCHOBHBIM pasgeriaM Kypca C UCMofb3oBaHWEM crpa-
BOYHOrO MaTepuana 1 MMKpokanbKynsitopa (2 akageMmyeckux 4aca).
2. lposepka paboTbl NpenogaBaTtenem, 00bSABNEHE NPeaBapUTENbHON OLEHKW, MPUHSATUE PELLEHNs O CO-
6ecepoBaHun.
3. MNMoaBeaeHne obLlero nTora sk3ameHa, BbICTaBIIEHNE OLIEHKU B BEAOMOCTb U 3a4ETHYH KHUXKKY.

9.3 lNepeyeHb NPUMEpPHbIX BOMPOCOB K 3K3aMeHY

1. KBaHTOBO-MexaHu4eckas Mofernb CTpoeHust atoma. CoctaB aToMa. XapakTepucTuka aHepreTude-
CKOTO COCTOSIHWS! 3MeKTPOHa CUCTEMOMN KBAHTOBLIX YNCEr.

2. KeaHTOBble yncna. [NaBHOe KBaHTOBOE YNCIO, SHEPTEeTUYECKME YPOBHM, OpbuTanbHoe KBaHTOBOE
YMCIO, SHEpreTUYecKne NoaypPoBHU (Ha NPUMeEpPE 3MEKTPOHOB BHELLHETO YPOBHS aToMa antoMUHWS).

3. KBaHTOBbIE YMCna. MarHMTHOEe KBaHTOBOE YMCIIO, KOJIMYECTBO aTOMHbIX opbuTanei B aHepreTuye-
CKOM MOAYPOBHE, CMUH 3NEKTPOHA (Ha NpMMepe 3MeKTPOHOB BHELLHETO YPOBHSI aTOMa KPpEMHUS).
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4. 3aKoHOMEpHOCTU pacnpegeneHus anekTpoHoB B atomax (MpuHuun Maynn. SnekTpoHHas eMKOCTb
aTOMHOW opOuTanu, SHepPreTMYeckux YpoBHEW U IHEPreTUdecKknx noaypoBHewn). Paccumtatb 3NEeKTPOHHYHO
émkocTb 1, 2, 3 1 4 ypoBHew; s-, p-, d- u f-nogypoBHeN.

5. MpaBnna 1 nopagoK 3anosiHeHNs aTOMHbIX opbuTanei. MNMpuMHUMN HaMMeHbLLER SHEePrnn, NpPaBuio
KneukoBckoro. nekTpoHHas dopmyrna atoma (ans atoma 16S). MNMpaeuno XyHaa.

6. [llepmnoanyeckun 3akoH [.U. MeHpeneesa. 3HayeHne nepunoguyeckoro 3akoH. lNpuunHa nepuogu-
YeCKOro NOBTOPEHMS CBONCTB 3NeMeHTOB. Hanuwunte opmyrnbl OKCUOO0B U TMAPOKCUAOB BCEX 3EMEHTOB 3
nepvoga B WX BbICLUMX CTENEHAX okucneHusi. Kak n3amMeHsTCa KUCMOTHble CBOWCTBA B nepuoge criesa
HanpaBo?

7. Twvnbl xumn4veckon ceasn. KoeaneHtHas cBsidb. OOBMEHHbLIN MexaHn3M o0bpa3oBaHNSA KOBaNeHTHON
cBsAsn. ObpasoBaHue KOBaneHTHbIX CBSA3en BO3bYXAEeHHbIM aTOMOM. HachILWaeMoCTb KOBaneHTHON CBA3N.

8. Twunbl xumnyeckon cea3n. KoBaneHTHas cBs3b. [JOHOPHO-aKUENTOPHbLIN MexaHu3M obpa3oBaHus
KOBaneHTHoM ceasn (Ha npumepe uoHa NH,'). OnekTpoHHas CTPYKTypa 4acTUL-AOHOPOB W 4acTul-
aKuenTopos.

9. lMonspHas n HenonsgpHasa CBA3b. ONEKTPUYECKMIA MOMEHT Aunons cBs3un. BnnsHue anektpooTtpu-
LaTeNbHOCTU 3MIEMEHTOB Ha NONAPHOCTL CBA3W. [MonsapHOCTL cBA3en 1 Monekyn. MNMonspHele U HenonsipHbIe
MOneKynbl.

10.Tvnbl xumnyeckon cBA3n. VoHHasa CBA3b Kak npefernbHO NoMsipu3oBaHHasi KoBaneHTHas CBA3b.
CBoKcTBa MOHHOM CBA3WN U COEANHEHUN C 3TUM TUMOM CBA3W. BeinuwmnTte U3 npeanoXeHHOro psga coenu-
HEeHWs1 C NOHHbIM TUNom cBaAsn: C,H,, Cas, O,, Mg, Na,S, SO,, BaCl,.

11.MeTannunyeckas CBsi3b kak 0COObIV BUA XMMmn4eckon ceasn. BogopoaHasa cBAsb (Mexmonekynsp-
Hasi u BHyTpUMmonekynspHas). [lpueectu npumepsl.

12.0OCHOBHbIE MOHATUS TEPMOAMHAMUKL: BHYTPEHHSAS 3Heprus; paboTta u tennota - e opmbl ne-
pegayn saHepruu. MepBbii 3aKOH TepMoAMHaMUKK. QHTanbnua. CTaHgapTHas Tennota obpa3oBaHUsa U CTaH-
AapTHas TennoTta cropaHus BeLecTs

13.3akoH Necca 1 cneagcTBusa U3 Hero.

14.9HTponus. Bropol 3akoH TepMoanHamMuku. PacuéTt aHTponuun. SHeprus Mmbbcea.

15.Kakylo TeHOEHUMIO BblpaXaeT: a) aHTanbMUnHbIN dakTop; 6) aHTponuiiHbIA dakTop? Kakasa dyHk-
LM COCTOSIHMS CUCTEMBI LAET KONMYECTBEHHYIO XapaKTEPUCTMKY OQHOBPEMEHHOMO BIIUSHWUSI TOFO U APYroro
dakTopoB? Kakum ypaBHeHueM 310 BbipaxaeTca? [porHo3upoBaHme HanpaBneHns camonpom3BOSbHO MPo-
TeKaLnx NpoLeccos.

16.3HepreTnyeckne apeKkTbl XMMUYECKMX peakuni. Tennota peakumm B n3o6apHOM M M30XOPHOM
npouecce. TepmMoxummuyeckoe ypaBHeHue peakuun. 3akoH [ecca. QHTanbnus obpa3oBaHUS XMMUYECKOro
CcoeiNHEHMS.

17.TepmognHamuka. Knaccudpmkaums TepMmognHamMmmnyeckmx cuctem. N3obapHbii U M30XOPHbLIA Npo-
Lleccbl. JK30TEpPMMYECKNE U SHOOTEPMUYECKUE peakLmn. BHYTpeHHAS aHeprus.

18.OHTpoNUA. SHTpONUSA Kak PYHKUUA TePMOLAMHAMUYECKON BEPOSTHOCTM COCTOSHWUSA cucTeMbl. W3-
MeHeHue aHTponuu npu ¢asoBblx Nnepexogax. OnpegeneHune (pacyeT) USMEHEHUSA SHTPONUN B XUMUYECKOM
npotecce. BTopoi 3akoH TepMOAUHAMUKN.

19.CKOPOCTb XMMUYECKOWN peakumm 1 e€ 3aBMCMMOCTb OT KOHLEHTpaunn pearnpyroLmx seLlecTs. 3a-
KOH [enCTBYIOLLNX Macc AN roMo- U reTeporeHHbIX peakumi . Hanuwmnte ypasHeHue Ansi CKOPOCTU MPsiMON
peakuumn COz(r) + C(K)<—> ZCO(r).

20.3aBMCMMOCTb CKOPOCTU peakumy M BpeMeHu npoTekaHus e€ oT TemnepaTtypbl. [MpasBuno BaHT-
Modda. TemnepaTypHbii KOIPUUMEHT. DHEprus akTuBaumn. YpaBHeHue AppeHunyca. SHepreTudeckum
npodurb peakumu.

21.KaTtanms. [OMOreHHbIn 1 reTeporeHHbIN Katanua. dHepretTmyeckuin npodunb KaTanuTnyeckon pe-
akuuu.

22.Xummnyeckoe paBHoBecue. YcnoBusi xummdeckoro pasHoBecus. lNMpuHuun Je-lWWaTtense. B kakom
HanpaBrieHUN CMEeCTUTCH paBHOBECKE B CUCTEME Cire) + COy(y > 2CO(y + Q npm yBENUUEHUN TEMIE-
paTypbl, MpU NOBbILLEHUN AaBneHns? Hanuwunte ypaBHeHWe Ansi CKOPOCTM 0O6paTHOWM peakumu.

23.Xumnyeckoe paBHoBecue. ObpaTumMble U HeobpaTUMbIE MO HaMpaBneHU0 peakuun. TepMmoamnHa-
MMWYECKOE N KMHETUYECKOE YCIOBME XMMUYECKOro paBHoBecus. KOHCTaHTa XMMUYECKOro paBHoBecust. 3anu-
caTb KOHCTaHTYy XMMWUYecKoro paBHoBecus peakuuii: Fe,Os, + 3CO — 2Fe() + 3COy5; Ny + 3Hyp —
2NHs ),

24.06wwan xapakTepncTuka pacTBOPOB U ANCNEPCHbIX cucTeM. Knaccudmkaumsa gucnepcHbIX CUCTEM.
XapakTepucTuka pacTBOpoB. Tunbl pacTBoOpoB. CnocoObl BbipaXXeHUs1 KOHLEHTpauumn pacTBOpoB (MaccoBasi
O0onNd, MONAPHOCTb, MOMANbHOCTb, 3KBUBANEHTHas KOHLIEHTpaLmMsa Unnm HOpManbHOCTb).

25.MoHATre anekTponuta. Teopusi aNekTponuMTuyeckon guccoumaumm. CunbHble n cnabble anekTpo-
nuTbl. CTeneHb U KOHCTaHTa ANEKTPONUTMYECKoN anccoumanmmn. 3akoH pasbasnerus OcTBanbaa.

26.CunbHble 1 cnabble anekTponuTbl. Kputepunm knaccudpukauum. Hanvwute ypaBHEHUs peakuun
B3aMMOENCTBUSA MMAPOKCHAA KanbLns M CEPHON KUCNOThI, MpMBOAsLLME K obpa3oBaHuio: a) cpefHen conu;
©) kncnon conu; B) ocHOBHOW conu. HasoBuTte, NonyyYeHHble conm

27.3nexkTponuTnyeckas guccoumaunsi Bogbl. MloHHoe npowusBegeHne Bogbl. COOTHOLIEHNE KOHLIEH-
Tpaumi noHoB H+ 1 OH- B HelTpanbHOW, KUCMOW 1 WenovHon cpeaax. BogopoaHbii nokasatens. LWkana pH
BOOHbIX pacTBopoB. LiBeTHble nHankaTopbl pH.
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28.0neKTponuTuyeckasl guccoumnaumss Boapl. VloHHoe npousBegenne Bogbl. BooopodHbii v rmapok-
CUNbHBIN NoKasaTesNb. Bbluncnntb KOHUeHTpauuio katnoHos Bogopoda u pH 0,01M pactBopa xmnopoBoao-
POAHOW KUCSIOThI.

29.KncnoTbl U OCHOBaHUSA. JrekTponuTuyeckas guccounaumns KMCoT U OCHOBaHUA. CunbHble U cna-
Oble KNCNOTbl U OCHOBaHWS. pH BOAHbLIX paCTBOPOB KUCIOT Y OCHOBaHWUN.

30.PactBopbl conen. CpegHune (HopMarnbHbIE), KACNbIE U OCHOBHbIE COMNKW. OneKkTponuTuyeckas anc-
coumaums conen (Ha npumepe guccoumaumm coccarta HaTpud, rmgpocynbdaTa Kanus n xnopvga gurna-
POKCOANIOMUHMUS).

31.OcHOBHbIE MOMOXEHWUS TEOPUM INEKTPONMTUYECKON Auccounauun. HanucaTtb ypaBHEeHUa AUcco-
umauuun cnegyouimx CoOeavHEHUN: rTMAPOKCUA KanbUus, cepHasa kucnoTa, agurngpodocdar MmarHus, cynb-
dat rugpokcomean.

32.0OCHOBHLIE MOMOXEHUST TEOPUWN IMEKTPONUTUYECKON Anccoumaumun. Noateepante aMm@OTEPHbIN
XapakTtep rugpokcuaa antomMumHnsa. CoctaBbTe MOSMEKYNAPHO-NOHHBLIE YPABHEHMS.

33./oHHbIE peakumm B pacTBopax. XapakTepucTmka MOHHbIX peakunin. YCnoBUsa NpoTeKkaHus peakuun
WMOHHOro oomeHa. MonekynspHoe U MOHHO-MOJIEKYIISIPHOE YpaBHEHUE peaKkunn MOHHOro obmeHa (Ha npume-
pe peakuuu B3anmogencTteus cynbdata meam (1) n rmgpokenaa HaTpus).

34.06wme (konnuraTuBHbIE) CBONCTBA pacTBopoB. 3akoHbl Payns. OcMoc, KonuyecTBeHHas xapak-
TepucTtuka ocmoca. OTnuume npoueccos auddysnm n ocmoca.

35.Cneacteusa 13 3akoHa Payns. [NoHwkeHne TemnepaTypbl 3amep3aHus (kpuctannmsauum) 1 noBbi-
LieHMe TemMnepaTypbl KUneHnst pasbaBneHHbIX PacTBOPOB HEINMEKTPONUTOB MO CPaBHEHMIO C YMCTbIM pac-
TBOpUTENEM. OCMOC, KONNYECTBEHHAsI XapakTepucTuka ocmoca.

36.0OKMCNUTENBHO-BOCCTAHOBUTESNbHBIE CBONCTBA 3MIEMEHTOB M MX COEOVMHEHWA B 3aBUCMMOCTU OT
NoONoXeHnss B Nepuoanyeckon cucteme xmmmndeckmx anemeHTtoB .. Mengeneesa. CTeneHb OKUCNEHWS.
PacuyéTt cteneHemn okucneHms. BakHenwme oKUCIMTENN U BOCCTAHOBUTESN.

37.0kncnuTenbHO-BOCCTaHOBUTENbHbIE peakumn (OBP). OKBMBanNeHTbl OKUCIINTENS N BOCCTAHOBUTE-
ns. Mogbop koaddnumeHToB B ypaBHeHUsix OBP (MeTogoM anekTpoHHOro 6anaHca Ha npuMepe peakuum
FeSO, + KMnO,4 + H,SO,4 = Fey(S0Oy)s + K»;SO,4 + MNSO,4 + H,0).

38.XapaKkTepucTnka OKUCINUTENbHO-BOCCTAHOBUTENbLHOrO npouecca. OKucreHne n BOCCTaHOBIEHUE,
OKWUCNUTENb U BOCCTAHOBUTENb. VI3MEHEeHne CTeneHn OKUCIEHNst 3NeMeHToB 1 nogbop KoadUUNEHTOB Npu
OKMCINEHMUN N BOCCTaAHOBMNEHMM (Ha npumepe peakumu: |, + HNO3; — HIO; + NO + H,0).

39.[laTb onpeaeneHne anekTpoaHOro noteHumana. loyemy ero HasbiBaloOT eLe HOpMarnbHbIM 3Mek-
TpoaHbIM noTeHuunanom? Kak oH moxeT BbiTb M3mMepeH? 3anucatb ypaBHEHWE 3NEKTPOAHOro noteHumana
HepHcTa ans XuMu4yeckn akTMBHbIX MeTanmnoB. MNMosicHUTb BCE 3HaYeHUs.

40.3neKkTpoaHble NoTeHumanbl. AnekTpod. AGCOMIOTHLIN U OTHOCUTENbHLIN 3NEKTPOAHbIN NOoTeHunan.
BogopoaHas wkana OTHOCUTENbHbIX 3NEeKTPOAHbLIX NoTeHuManoB. dakTopbl, BAUGIOLWME Ha BENNYUHY OTHO-
CUTENBHOrO 3NEeKTPOAHOro noTeHumnana (ypaBHeHve HepHcta).

41.Y710 npencTaBnset cobor cTaHOapTHbIM BOOAOPOAHbIN anekTpon? KakoBbl ero ycTpoWcTBO, Mexa-
HU3M BO3HUMKHOBEHUS 1 BENUYUHA 3apaga, Ans Yero OH ucnornb3yeTca?

42.410 Takoe cTaHAApPTHbLIA 3NeKTPOoAHbIA NoTeHuuan? Kakor metann obnagaet Gonbluen xvumuye-
CKOW aKTMBHOCTbIO — antoMUHUA UMW LUUHK, €Cr CTaHOapTHbIW SNEeKTPOAHbLIN NoTeHumnan nepeoro n3 HMUX —
1,36 B, a BToporo — 0,76 B? Kakon 13 metannos GyaeT BbITECHATb APYron MeTann u3 ero coeguHeHun?
O6ocHoBaTb OTBET.

43.Pag ctaHgapTHbIX noTeHuumanoB. BogopogHbin anektpod. CocTaBbTe CXemy ranbBaHWYeCKOro
anemMeHTa B KOTOPOM CBUHeEL ABnseTcs: a) katogoMm; 6) aHogom. PaccuutanTte 3.4.C. 9TUX ranbBaHMYECKUX
anemeHToB, ecriv E° Pb?*/Pb° =-0,13 B

44.Kakor 13 meTannoB — Medb Unu ptyTb 6yaeT BbITECHATL OPYron MeTarns U3 ero COeMHEHNI, ecrnu
CTaHOapTHbIV 9NEeKTPOAHbIV NnoTeHunan mean +0,34 B, a ptytn +0,79 B? O6ocHoBaThb OTBET.

45.006bsACHUTb, Kak paboTaeT ranbBaHWYeckuin anemeHT OaHunana-Akobu. Movemy npu ero pabote
NPOUCXOAMUT NOCTOAHHBLIV NEPEHOC SNEKTPOHOB BO BHELUHEN Lenn?

46.Cu - Al ranbBaHU4YeCKUN 3nemMeHT. AHOA M KaToh, aHOOHbIN U KaTOAHbLIA NpoLecchl. YpaBHEHME
ANEKTPOXMMUNYECKOrO npouecca B ranbBaHmnyeckoM anemeHnTe. QC n ee onpegeneHne. 3anuck ranbBaHu-
YEeCKOro afnemeHTa.

47.ManbBaHNYECKM areMeHT. AHoA M KaTon, aHOAHbIA U KaTo4HbIN Nnpouecchl. YpaBHEHUEe aMeKTpo-
XMMWYECKOro MnpoLiecca B ranbBaHu4veckoro anemeHta. 30C n ee onpeageneHne. 3anvch ranbBaHUYECKOro
anemeHTa.

48.[anbBaHMYeckne aneMeHTbl. Pag ctaHgapTHbIX 94EeKTPOoAHbIX noTeHuuanos. Hanvcatb ypaBHeHUs
npoLleccoB, NpoTeKawLlNX Ha Katode U aHode, Npu CKpydyMBaHUM MeOHOro M anioMUHMEBOrO MPOBOJOB.
Paccuntats I[C. (E° AP/AP = -1,66B, E° Cu*/Cu’ = +0,34B).

49.K kakoMy TUMy OTHOCUTCS ranbBaHUYeCKUIA 3NEMEHT U3 ABYX CEPeOpPSHbLIX 3NEKTPOAOB, NOrpPyKeH-
HbIX cooTBeTcTBEHHO B 0,01 M 1 0,1 M pacTtBopbl HUTpaTa cepebpa? 3a cyeT Kakoro npoLecca B HEM Bbipa-
OaTbiBaeTCs 3MNeKTpnYecknin Tok? Kakon 13 anekTpogoB 3apsikeH NONOXUTENBHO, a KaKoW — OTpULaTensHO?
Ot yero 3aBucut ero 34C?

50.CBuHLIOBas akkymynsitopHasa 6aTtapesi. XMMuyeckume npoLecchl, NpoTekatlLwmne Ha anekTpogax npu
paspsigke 1 3apsiake CBUHLOBOMO akkymMynsaTopa.

51.Koppo3ns meTannoB. XuMmnyeckas u anekTpoxXxmMmudeckas Kopposus. Buabl anekTpoxmmmuyeckon
Koppo3uun. PakTophbl, BNNSOLWME HA MHTEHCUBHOCTb KOPPO3UN.
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52.Bugpl koppo3un. Hanucatb anekTpoaHble MpoLecChl, NpoTekaLwmue npyu KOppo3nn TEXHUYECKOTO
Xernesa B BO3QYLLUHO-BI@XXHOW U KACION cpeax.

53.Koppo3usa meTtannos. Metoabl 3aLnTbl METaNIOB OT KOPPO3MKU. HanmcaTe npouecckl, NPOMCXOAS-
LiMe Npy KOppo3n1 B BO3OYLLHO-BIAXHOW cpede CKpyYeHHbIX BMEeCcTe MeaHOro 1 antoMUHUEBOrO NpoBoaa.

54.0cHOBHbIE BBl KOPPO3MKN. DNEKTPOXMMMNYECKAs KOPPO3us MeTannoB. Hanncatb npoueccol, Npo-
ncxoasiume npym KOppPo3um cnnasa CBMHLA U MM B KUCNOW 1 BO3AYLIHO-BNAXHOW cpeaax.

55.Kopposusa metannos. [NpoTektopHasa 3awuta. HanucaTb ypaBHEHWs NPOLIECCOB, MPOTEKaLLMX
npu NPOTEKTOPHON 3aLlMTe MarHmem cTanbHOro Tpybonposoga B BO34YLLUHO-BMAXHOMW cpeae.

56. Kopposusa metannos. [poTekTopHas 3awimrta. HanuwmTe npouecchl, NpoTekatoLmue npm Kopposnm
NY>XEHOTO Xenesa B KUCMOW U BO34YLLHO-HENTpanbHOW cpeae.

57.KaTtoagHble n aHogHble NokpbITUS. KOppo3ns XpOMUPOBAHHOMO Xenesa npu HapyLeHUn LenocTHo-
CTM1 NOKPbITHS.

58.3awmTa meTannoB oT Koppo3uu. PasnuyHble BMAbl NOKPbITUA. KOPpOo3ns HUKENMPOBAHHOTO XXerne-
3a B BO3QYLUHO-BMNAXHOW cpeae.

59.MeToabl onpeaeneHnsi XMMUYeCcKoro coctaBa BellecTB. KayecTBEHHbIM U KONMYECTBEHHbIN aHa-
nma.

60.MeToabl onpegeneHns XMMMYECKoro coctaea BellecTB. KonnyectBeHHbI aHanua. MeTogbl Konu-
YeCTBEHHOro aHanmsa (XMMmmnyeckue, musmko-xmmmyeckme, usnyeckme).

61./labopaTopHoe 06opyaoBaHUeE, UCNONb3yEeMOe NMpu KAaYeCTBEHHOM aHanmn3e BeLLECTB.

62.0OCHOBbI TUTpUMETPUYECKOro aHanuaa. Knaccudpukaums MetogoB No xapakTepy XMMUYECKOW pe-
akumu, no cnocoby TnTpoBaHus. Pac4étbl B 06 bEMHOM aHanuse.

63.TpeboBaHusA K peakumsam, npMMeHsieMbiM B 06bEMHOM aHanuse. Paboumne pacteopbl. Cnocobbl
NpUroToBneHns paboynx pacTBOpoB (PacTBOPbI C MPUrOTOBIIEHHBIM TUTPOM, C YCTAHOBINIEHHBIM TUTPOM).

64.MeTon KMCNOTHO-OCHOBHOIO TUTPOBAaHMSA (HEMTpanu3aumm) - auuanmeTpus n ankanuvetpus. Pa-
Doume pacTBopbl, CTaHAApTHbIE BELLECTBa.

65.Kakne conu obycrnoBnmBatoT XECTKOCTb NPMPOAHON BoAbl? KaKyto XECTKOCTb Ha3blBalOT NOCTOSIH-
HOW, BPEMEHHOW? HanucaTb ypaBHEHWs peakuuii, C MOMOLLBI0 KOTOPbIX MOXHO YCTPaHWTb KapOoHaTHY 1
HekapbOHAaTHYHO XECTKOCTb.

BnaHk 3k3ameHauMoHHOro 6uneta
Obpaszey
depepanbHOe rocygapcTBeHHoe OloakeTHOE obpa3oBaTernbHOE yupexaeHme Boicliero obpasoBaHus
«OmcKknii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa»

Ok3ameH no gaucumnnuHe «XMmMusa»
ana oby4yarowmxcs no HanpaeneHuo 20.03.02 NMpupoaoodycTPoONCTBO U BOAONOJNIb30BaHUe

3K3AMEHAUWOHHbLIA BUNET Ne1

1. KBaHTOBble uMcna. MarHUTHOe KBaHTOBOE YMCHO, KOMMMYECTBO aTOMHbIX opbuTanen B aHepreTu-
Yyeckom noaypoBHe. CnuH anekTpoHa (Ha NpMMepe 3NeKTPOHOB BHELLHEr0 YPOBHSI aTOMa KpeMHWS1).

2. OkucnutenbHo-BoccTaHoBUTeNbHble peakunn (OBP). SkBrMBaneHTbl OKMCNNTENS N BOCCTaHOBM-
Tens. MNMopbop koaddurumeHToB B ypaBHeHUsix OBP (MeToaoM anekTpoHHoro 6anaHca Ha npumepe peakumm
FeSO, + KMnO, + HySO,4 = Fey(S0,)3 + K,SO4 + MNSO, + H,0).

3. Bo ckonbKo pas yBenuunTcsa CKOpOCTb peakLmu Npu noBbILLEHUN TemMnepaTypbl C 20°C po 100°C,
ecnn TeMnepaTypHbIn KO3pULMEHT paBeH 2,27

LUKAJTA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BOMpPOCHI 9K3amMeHa
PesynbTaTbl 9k3aMeHa onpeaensitoT OLEeHKaMU «OTIIMYHOY, «XOPOLUOY, «YAOBIETBOPUTENIbHO», «He-
YOOBMNETBOPUTENBHO» 1 06 BABMAIOT B A6Hb 3K3aMeHa.

OCHOBHblE KPUTEPUU OLIEHKU 3HAHWI Ha 3K3aMeHe CriefytoLLme:

OueHKy «0omiu4HO» BbICTaBMsAOT oby4vatolemycs, rnyboko U NPOYHO OCBOMBLLEMY TEOPETUYECKUN
W MNpakTUYeckuii matepvan aucuunnuHbl. OTBET JOMkeH ObiTb MNOrnyHbIM, rpamoTHbIM. O6ydatoLlemycst
HeobxoaMMO MoKa3aTb 3HaHWe He TONMbKO OCHOBHOMO, HO U [OMONHMTENBHOrO Matepuana, 6biICTPO OpUeH-
TMPOBATbCS, OTBEYas Ha AONOMHUTEnNbHble Bonpockl. O6ydatowmiica AomkeH cBoOOAHO CNpaBnsaTbCA C
nocTaBrieHHbIMM 3aavyamu, NPaBuITbHO 0GOCHOBBLIBATb MPUHATLIE PELLEHUS.

OueHKy «xopowo» 3acnyxunsaet obyyaroLmincs, TBEpAO0 3HaIOLWMIA NPOrpaMMHbI MaTepuan AucL -
NMAWHBI, FPAMOTHO U MO CYLLECTBY M3nararowui ero. He cnegyeT gonyckaTb CyLWEeCTBEHHbIX HETOYHOCTEN
npu oTBeTax Ha BOMPOCHl, HEOOXOAMMO MPaBWUBHO MPUMEHSATb TEOPETUYECKUE MONOXEHUS NPU PeLLUEeHUN
npakTU4eckux 3agad, Brnagetb onpefenieHHbIMN HaBblkaMyu U MPUEMaMU X BbIMOSTHEHUS.

OueHky «ydosnemeopumesibHO» nonyvaet 00y4atoWnnCsi, KOTOPbIA MMEEeT 3HaHWUsi TONbKO OCHOB-
HOro mMaTepwvana, Ho He YCBOWI ero Aetanu, UCMbITbIBAeT 3aTPyAHEHWS NPU peLleHUn NpakTUYeckux 3agad.
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B oTBeTax Ha nocTaBfeHHble BOMPOCHI CTYAEHTOM [AOMNyLEeHbl HETOMHOCTU, AaHbl HEAOCTaTOYHO MpaBuIlb-
Hble (POPMYNUPOBKM, HapyLLIEeHa NoCIiefoBaTENbHOCTb B U3MOXEHWW NPOrpaMMHOro MaTepuana.

OueHka «HeydoeriemeopumesibHo» rOBOPUT O TOM, YTO OBYyYaloLLMIACA He 3HAeT 3HAYUTENbHOW Ya-
CTV MaTepvarna no AUCUMNiMHe, AoMNycKaeT CyLeCTBEHHbIe OLMOKM B OTBETaX, HE MOXET PellnTb NpakTu-
Yyeckue 3afaun Unu peLlaeT Ux ¢ 3aTpyaHEeHNUSIMU.

BbicTaBneHWe oueHKU ocyLlecTBNAETCA C y4eTOM ONUCaHUsA NokasaTesieid, KOUTepUEB U LUKan oLieHuBa-
HUS KOMMEeTeHUMi No AUCUUNNVHe, NpeacTaBleHHbIX B Tabnuue 1.2

10. UHdhopmaumnoHHOe n meToguveckoe oGecrneyeHne y4eGHOro npowuecca No AUCUUNIMHE

B cooTBeTCTBMU C AEWCTBYIOLLMMY FOCY0APCTBEHHbIMY TpeboBaHMaMM Anga peanu3aumm yyebHoro
npotiecca no gucumnnuHe obecneuvnBaroLLen kadeapon paspabaTbiBaeTCs U NOCTOAHHO COBEPLLEHCTBYETCS
yyebHo-meToanyeckun komnnekc (YMKL), cooTBeTCTByOLWMIA AaHHOW paboyen nporpaMmme u npunaraemblii
K Hel. [Npu paspadoTtke YMK[ kadenpa pykoBoACTBYETCS YCTaHOBNEHHLIMU YHUBEPCUTETOM TPpeboBaHNSIMA
K ero CTpyKkType, cogepxaHuto n ocdopmneruto. B coctaB YMKL Bxo4aT nepeyvvcrieHHble HDKE U Apyrue
WUCTOYHMKMN y4eOHOM 1 y4eOHO-MeTOAMYECKON NHOpMaLMKn, CpeacTBa HarnsgHoCTy.

OnekTpoHHas Bepcus aktyaneHoro YMK][, agantupoBaHHas ans oby4yarowmxcs, BbiCTaBnseTcs B
3MNEeKTPOHHOW MHpOpMaLNOHHO-06pa3oBaTenbLHON cpee yHMBepcuTeTa.
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Ans HanpaeneHuAa nogrotoBku 20.03.02 MpupoaoobycTponcTBO N BOAONONb30BaHMe

ABTOp, HANMEHOBaHWE, BbIXOAHbIE JAaHHbIE Hoctyn

O6buwas xumusa. Teopus n 3agaum / H. B. KopoeuH, H. B. Kynewos, O. H. loH4apyk
[v ap.] ; noa pepakumen H. B. KoposnHa n H. B. KynewoBa. — 7-e 13a., ctep. —
CankT-leTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-45895-0. — Tekct : | https://e.lanbook.com

SNEKTPOHHbIM //  JlaHb : 3NeKTpoHHO-6mbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/291182. — Pexum goctyna: Ansi aBTopu3. nosb3oBa-
Tenewu.

baotoxmHa, O. E. Xumua: nabopaTopHbI NpakTukym : ydyebHoe nocobue / O. E.
BawoxuHa, E. A. Heyaesa. — Owmck : Omckunm M'AY, 2017. — 108 c. — ISBN 978-5-
89764-599-2. — TeKCT : aneKTPOHHbIN // JlaHb : aNeKkTPoHHO-OMbnnoTedHas cucte- | https://e.lanbook.com
Ma. — URL: https://e.lanbook.com/book/102197. — Pexum goctyna: ans aBTopus.
nosib3oBaTesien.

MuHaesckas, J1. B. O6was xumusa. Ona MHXeHEepHO-TEXHUYECKUX HanpasneHun
NOAroTOBKM U crneyunanbHocTen : y4ebHoe nocobue / J1. B. MuHaesckas, H. A. Le-

ronnxuvHa. — Cankr-lMeTepbypr : Nlanb, 2020. — 168 c. — ISBN 978-5-8114-3837- https://e.lanbook.com

2. — TeKCT: aneKTPOoHHbIN// JlaHb : 3NeKkTPOHHO-6MGnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/126907. — Pexum gocTyna: Ans asTopu3. Nofb3oBa-
Tenen.

Cracb, H. ®. BeegeHue B xumuio : y4ebHoe nocobue gnsa Bysos / H. ®. Ctacb. —
2-e n3g., ctep. — CaHkTt-lNeTepbypr : Jlaub, 2022. — 140 c. — ISBN 978-5-8114-
8927-5. — TeKCT: aneKTPOoHHbI // JlaHb : anNeKTpoHHO-bnbnunoteyHasa cuctema. — | https://e.lanbook.com
URL: https://e.lanbook.com/book/185344. — Pexum pgoctyna: Ans aBTopu3. Nosib-
30BaTenen.

Xumus : yuebHuk / J1. H. Bnunos, M. C. lN'yteHes, U. 1. MNMepdunosa, N. A. Cokonos.
— CamHkT-lNeTepbypr : JlaHub, 2022. — 480 c. — ISBN 978-5-8114-1289-1. — TekcT:

9NEKTPOHHbIN  //  JlaHb : 9NeKTPoHHO-OMbnmnoteyHas cuctema. — URL: | https://e.lanbook.com
https://e.lanbook.com/book/210977. — Pexum gocTyna: Ans aBTOpu3. NOsfb30Ba-
Tenen.

Abnokos, B. A. OcHOBbI HEOpPraHMYeCcKoW 1 opraHmdeckon xumun / B. A. ABnokos,
H. B. A6nokoBa. — CaHkT-lNeTepbypr : JlaHb, 2023. — 288 c. — ISBN 978-5-507-
45618-5. — TeKCT : aneKTPOHHbIN // JlaHb : aNekTpoHHO-6ubnunoteyHasa cuctema. — | https://e.lanbook.com
URL: https://e.lanbook.com/book/311921. — Pexum goctyna: Ans aBTopu3. Nosb-
30BaTenen.

Xnmunsg n xmsHb XXI Bek. — Mocksa : Haykallpecc, 1965 — . — BbixoguT exemecsau-

HoO. - ISSN 0130-5972. —  TekeT : AMEKTPOHHbIN. - URL: httos://eivis.ru/
https://dlib.eastview.com/browse/publication/156546. — Pexum goctyna: no noga-

nucke.

26



https://eivis.ru/

