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Paboyas nporpamMma  yuyeOHOH  jucHUrmiuunl:  « XUMESD cocraBlietia B
COOTBETCTBHH ¢ YUCOHBIMH IUIAHAMH 110 Oaxanaspuaty: TeruiosHepreTnka u
TCIVIOTEXHHKA (DHeproobecnedeHne npeanpusTiiii.); DJIEKTPOIHEPreTHKA U JIIEKTPOTEXHUKA
(Onexrpocuabikenue); OKCITyaTanust TPaHCIOPTHO-TEXII0IOIHYECKHX MAIlHL H KOMTITICKCOB
(ABTOMOOHIILHOE XO3SIIICTBO 1 aBTocepsuc); CTaHIapTU3AIMS U METPOJIOT S (Cramnaprusanus,
METPOJIOTHA M YNPABICHUE KAYECTBOM); YNpaBleHHEe B TeximueckiX cucremax (CHCTeMb o
TEXHUUCCKHE CPENICTBA ABTOMATH3ALNM H YIIPABICHNs) YTBEPKACHHbIC:

- W11 04HOM (hopmbl 00yuenus « 30 » aBrycra 2021 roxa;
- AT 3a04HON Qopmbr 00yuenust « 30 » asryera 2021 rona;

Pabouvas nporpamma yueGHOM AucHUIHILI on100pena Ha 3ace anun Kade phb
(pH3MUECKON U IPHKIALHON XHMUAH
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1.OBBEM AU CHUIIJIMHBI
Beero: 3 3aueTHble equHULBI TpyAoeMKocTH (108 akazeMHdecKkux vaca)

®opma obyueHus
Ounas \ 3aounas
Bup y4ebHoii paboTel Cemectp

1 1
AyAUTOpHBIE 3aHSITHSI
(Bcero 4acos), 32 6
B TOM 4¥HCJIe:
Jlexuuu 16 2
JlaBopaTopHble paGoThI 16 4
CamocrosTenbHas padora 76 LoD
(BCero 4acoB), B TOM YHCJIE: -
[loaroroska k 3auery 18 18
KonTpossHast pabota 18
Jlpyrue BUIBI CAMOCTOSITENIEHOM 5g 66
paboThl
Bua npomesxyTouHoi ager -
arrecTauMy (3a4er, IK3aMeH):
O06was Tpya0eMKOCTh
AUCUHIIHHBI H TPYI0EMKOCTD 108 108
0 ceMecTpPaM B uacax:




2.MECTO JUCHUIIINHBI
B CTPYKTYPE OBPA3OBATEJIBHOM IPOT PAMMBI

B cootsetctBue co crangapramu ®IOC BO OakanaBpoB Mo HampasieHnsm: 13.03.00 Onexrpo
1 TCIIOTCXHUKA, HAlPaBJICHHOCTH: DHeproobecrneyenme HPENPUITHNA. DIeKTPOCHAGKEHHUE;
23.03.03  «Dkcmwryatanus TPAaHCIIOPTHO-TEXHOJIOTHYECKHUX  MAIllMH H  KOMIIJICKCOBY
HalpaBIE€HHOCTE: ABTOMOOMJIBHOE XO3SHMCTBO H aBrocepsuc; 27.03.01 Cranmaprusanms u
METPOJIOrHs, HANPABICHHOCTS: CTaHapTH3AIMs, METPOJIOTUS U YIIpaBJIEHHUE Ka4eCTBOM
27.03.04. YnpasieHue B TeXHHYECKHX CHUCTEMaXx, HaIPaBICHHOCTb: CUCTEMBI U TeXHHUYECKHE
CPECTBA aBTOMATH3ALMH M YNPAaBIEHHs, MUCUHILIAHA «XHMHSL» OTHOCHTCS K 6a30BOi 9acTH
Baoka 1. Xumus aensgercs ommoit uz byHIaMeHTaTbHBIX €CTECTBCHHO-HAYYHBIX IHCIIUILIHH.
Ona u3ydaer marepuanbHEIH MHD, 3aKOHBI €0 pa3sBHTHs, XHMHYECKYIO) (OPMY IBHIKEHHUS
Marepud. B mponecce usydenus xumuu BBIPA0ATHIBACTCS HAYYHBIN B3I Ha MHDP B IIEJIOM.
3HaHHe XUMUH HEOOXOIUMO Is IUTOOTBOPHOM TBOPYECKOHM NEATETBHOCTH OakaiaBpa JTr00BIX
HaIlpaBJICHHUH.

Conepxanne rucuunanasl. OCHOBHbIE pasaesibl

OCHOBHBIE TOHSTHS U 3aKOHBI XHMHH, Crpoenne aTtoma, peakIMOHHAS CIIOCOGHOCTE
BELICCTB. JJIEMEHTHI XHMUYECKOH TEPMOIMHAMHKYE W KHHETUKH, TEOPHsl W IpPaKTUKa
PacTBOPOB, SJICKTPOXMMHMYECKHE IIPOLECCHL, XUMHS 3JEMEHTOB, 3JIEMEHTEHI OpraHu4ecKoi
XUMHH ¥ OPraHUYECKHE MOMMEPHBIC MATEPHATIE

TpeGosanus k BXomHBIM 3HaHHSM «BXOHbICY 3HaHHUSA, YMEHUS H TOTOBHOCTH
00yYaromerocs: s yCIemHOro 0CBOSHHUS Kypca CTyJI€HTBI JOJDKHBI UMETH 0a30BbIe 3HAHUS
(yHIaMEHTATBHBIX Pa3IENoB eCTECTBEHHBIX H MATEMATHIECKHX HayK.

Tembr xypca comepxkar CICHHATH3APOBAHHYI0 HMH(GOPMAILMI0O H  CHOCOGCTBYIOT
OCBOCHHIO B JAJIbHEHIIEM IPOQECCHOHANBHBIX MHUCLUIIINE IpOMECCHOHANBLHOIO IHKIA |
PO(HECCHORATBHOTO LUKIA MATHCTEPCKOM MOrOTOBKA.

Pesynemamer 06yuenua ducyunaunsr Heo6xomuMsl s Gosee r1yGOKOro OCBOEHHS
COINCpXKaHHs  NPOGECCHOHANBHEIX  IUCUMIUTHH, 4  TaKKe Ui OBJIAJICHHS
00wIenpohecCHOHATBEHBIMEA B TPOheCcCHOHATBHBIMH KOMIIETeHIIHSIMH.

3. IVTAHUPYEMBIE PE3YJIbTATHI OB YUEHHU S

Iesn 1 3272498 0CBOEHHS THCHHIIHHBI

Lenpto  u3ydeHHs: IUCHMINHHBL «XUMHS»  SBISETCS yrilyOlleHHe HMEIOIHXCSI
IpCACTaBICHUH M IMOJyYeHHE HOBBIX 3HAHWMH M yMEHHN B 06IAacTH XHMHH, 0€3 KOTOpBIX
HEBO3SMOXKHO DCIICHUE COBPEMEHHBIX TEXHOJOTHYECKHX, OSKOJOTHUECKUX W CBIPBEBBIX
poOeMm.
3agauu Kypca:

¢ ®OpMHPOBAHHE Y CTYAEHTOB OOIIEr0 XUMHYECKOTO MHPOBO33PEHUS U Pa3BUTHS
XHMHYECKOTO MBIIIIEHHS.

e VYcBoeHHE 00BEMA 3HAHHU 110 XUMHH, HEOOXO0IUMBIX U1 HA3YYEHHUS
IPO(MECCHOHATBHBIX JMCIIUILIHH.

* (O3HaKOMJIEHHE CTYICHTOB C MHOTOOGDA3HEM XHMHYECKHX CHCTEM, IPOSBICHHEM
XUMHHUCCKHX 3aKOHOB B SKOJOTHYECKUX M IPOM3BOJACTBEHHBIX IIPOIECCAX, C
BBIIC/ICHHEM M HICHTH(QHKALMEH XMMHYECKUX BEUIECTB, a TAKKe MPHMEHEHUEM
XUMHYCCKUX IIPOLECCOB U 3aKOHOB B COBPEMEHHOM TEXHHKE W TEXHOJIOTHH.

Komnerenuu, Gopmupyembie B pe3yibTaTe 0CBOCHHS MUCIMILTHHDL:
Jia 13.03.00, 13.03.01
CrocoGeH PUMEHATE COOTBETCTBYIONINH (DH3MKO-MATEMATHYECKHL anmapar, METOAbI aHAIu3a
¥ MOZACTHPOBAHHS, TEOPETHYECKOTO M SKCICPUMEHTATBHOTO HCCICJOBAHUS TIPH PEIICHHH
npogeccHonanbHbIX 3a1ay (OITK-2)



3HaThb:

(yHIamMeHTa bHbIC TOHSTHS, 3aKOHBI H TEOPHH KJIACCHYECKON U COBPEMCHHON XHMHH

(OIIK-2)

Ymern:

PUMEHATh CUCTEMY (YHIAMEHTANBHBIX 3HAHHI M HAeHTHQHUKauK, GOPMYITHPOBAHUs 1
peLIeH st TEXHHIECKHX U TeXHonornyeckux npodnem (OIIK-2)

alaNlTHPOBATh 3HAHMSI M YMEHMWS, MOJIyYEHHBIE B KYpCe XHMUH K PCIICHHIO KOHKPETHBIX
3aJ1a4, CBSI3aHHBIX ¢ npodeccuonanbHoil aesrenbHocTbio (OITK-2)

Baajgers :

HABBIKAMH JKCIIEPUMEHTATBHBIX HCCIeI0BAHMMH JIJIsl BO3MOIKHOCTH UCIIOJIL30BAHUS HX B
pernenun mpodeccronanbubix 3anaq (OTIK-2)

s 13.03.02

CriocoGeH IpUMEHSTH COOTBETCTBYIOIIMH (DPU3MKO-MATEMATHUCCKHUIL annapar, METOAbl aHaIn3a
M MOJETUPOBAHHUS. TEOPETHUECKOro M AKCIEPUMEHTANIBHOIO HCCICAOBAHUS TIPH  PCHICHHH
npodeccuonanbHelx 3anau (O1IK-3)

B pesynibTaTe OCBOCHHUS N3yUeHHs 00y YarOmUHCs J0IKEH:

3HaTh:

(yHIaMeHTABHbIE TOHSTHS, 3aKOHBI M TEOPHUU KIIACCHYECKON 1 COBPEMEHHOM XUMHH
(OIIK-3)

Ymern:

MPUMEHATh CHCTeMY (YHIAMCHTAIBHBIX 3HAHHH JUT HaeHTHQUKALNK, GOPMYyTHPOBAHUS U
peleH st TEXHUIECKHX U TexHomoruyeckux npobmnem (OIIK-3)

aJIalTHPOBATH 3HAHMS M YMEHMS, IOJYyYEHHBIC B Kypce XHMHH K PELICHHMIO KOHKPCTHBIX
387144, CBSI3AHHBIX ¢ Ipodeccuonanbroit nestenpHocThio (OITK-3)

Baajgers :

HABBIKAMH JKCIIEPHMEHTAILHBIX MCCIIE0BAHUIL 1J1sl BOSMOMKHOCTH HCIOJIb30BaHMS UX B
pewienun mpodeccronanbHbx 3agau (OTTK-3)

Jst 23.03.03

criocoGeH  NPUMEHSTH — CCTCCTBEHHOHAYUHbIE M ODMICHHIKCHEPHBIC  3HAHWA,  MCTO/bI
MATEMATHUYECKOrO aHATH3a 1 MOJIEAHPOBaHUs B nipodeccionaibhol aesrenpnoct (OHK-1)
cocoben B cdepe  ¢BOCH NPOPECCHOHANLHON  AEATCILHOCTH  HPOBOAHTL  M3MCPCHUS 1
HabMoAeHus, 00padaTeiBaTL M MPEACTARIATL OKCIIEPUMEHTAIBHBIC [AHHLIE W PE3yIhTaThl
nenpirannit (OTTK-3)

3HaTb:

6a30Bble 3HAHMS (YHIAMEHTANBHBIX PA3ICIOB XHMHH Ul HICHTHQUKALKA. (OPMYIHPOBAHHA
W pelleHns TEXHMUYCCKUX U TeXHOIOrHYeCKUX npobiieM B 001aCTH IKCILIyaTalni TPAHCIOPTHO-
TexXHOJOrnYeckux Mamud u komruiekcos (OIIK-1)

Ymern:

aJaNTUPOBATh 3HAHKS M YMEHHS, MOJIYYEHHBIE B KYyPCe XHUMUH K PELICHUIO KOHKPETHBIX 3a/a4,
CBSI3QHHBIX ¢ po(eccnonanbHoi aestenbHocThio (OTTK-3)

Baaners :

CHIOCOOHOCTHIO [IPUMEHAThL CHCTeMy (yHIaMEeHTAILHBIX 3HAHME JUll  MACHTH(QHKALMY,
DOPMYJTHPOBAHMS TEXHHYECKHX M TEXHOJOIMYECKHX IpodIeM B 00acTy TEXHOJIOTHH,
OpraHM3allKy, dKCIyaTauy TpaHcnoptHeix cucrem (OIIK-1, OT1K-3)

Jas 27.03.01
CcrIocoBeH aHAIM3HPOBATL 3a7aun [PO(ECCHOHANBLHON JESTENBHOCTH Ha OCHOBE MOJIOKCHHUH,
3aKOHOB U METOJOB B 00JIACTH ecTecTBeHHbIX Hayk 1 MareMatukn (OITK-1)



crocobed  (pOpMYJIMPOBATh 3aJaull MPO(PECCHOHAIBHOM JEATCILHOCTH Ha OCHOBE 3HaHUH
NpOQHIBHBIX Pa3e/I0B MATEMATHYECCKHIX I €CTECTBCHHOHAY THBIX IHCIUIIIHH (OIIK-2)

3HATH:

6azoBble 3HaHUs B 00J1aCTH (byHllaMeHTaHbeIX pa3aciioB €CTECTBEHHO-HAaYUYHBIX TUCHUITINH

(OIIK-1)
Ymerb:

aganTupoBaTh 3HAHUA W YMCHHUI, [OJIYUEHHBIE B KYpPCC XHUMUHN K PELICHUIO KOHKPETHBIX 3allat,

CBA3AHHBIX ¢ TpodeccHonanbHOl aestesbHoCcThIO (OI1K-2)

Baapern :
HABBIKAME AKCIIEPUMEHTAIBHBIX HCCJIENOBAHUN JUIst BO3MOJKHOCTH  HCHOIB3OBAHUA  HX B
petiennn npodeccronanbHpix 3anau (O1K-2)

T 27.03.04
crocobeH aHaIU3MPOBATE 3a1aud IPOPECCHOHAILHON JIeATE/IBHOCTH Ha OCHOBE TOJIOKEHNH,
3AKOHOB ¥ METO10B ecTecTBeHHbIX Hayk 1 Marematuku (OTTK-1)
criocoGer  (JOpPMYJIHPOBATE 3A1aUd  NPO(ECCHOHAILHON JIEATENLHOCTH  HA  OCHOBE 3HAHWUH

IPOPHILHBIX

(moyei)(OIIK2)

3HaTb:

6a30BbIe 3HAHHUS B 001aCTH (bYHIIaMeHTaHbHBIX pa3xcJioB €CTECTBEHHO-HAYUYHBIX JUCLUILITIH

(OIK-1)
Ymern:

pas/ieson

MATEMATUHUCCKHX 151

eCTeCTBEHHOHAYYHbBIX

JAHUCUHITIITHNH

ananTupoBarb 3Halus ¥ YMEHMA, MOJTYHCHHBIC B Kypce XUMUH K PCLUCHHUIO KOHKPETHBIX sajav,

CBSI3AHHBIX C TPO(heccuOHanbHON AesrenbHocThio (OITK-2)

Baagers :
HABBIKAME OKCIEPUMEHTAIBHBIX HCCIEIOBAHMH JUIS BO3MOJKHOCTH HCTONL3OBAHWA HX B
peleHHH TPO(PeCCHOHANBHBIX 3a1a4 (OITK-2)

4. COJIEPKAHUE JNCHUIIJIMHBI

4.1. YueOGHO-TeMAaTHUECKHH JIaH

PyGexx | Homep HaumeHnoBaHue pasjienia, TeMbl KonuuecTBo 4acoB KOHTAKTHOH J
paszena, paboThl ¢ IpernojaBaTesiem
TeMbl Ounas popma 3aouHasi popma J
JIK JIb JIK | JiB |
PyGex P1 Beenenue. OCHOBHBIE ~ 3AKOHBI 7
1 XUMHUU
[TCXD, CrpoeHue aroma.
P2 Xumuyieckas CBSI3b u 2 2 2
MEKMOJIEKYJIIPHbIE B3aKMMOICHCTBHS
P3 OJeMEHTbI XUMUUYECKOH ) )
PyGex TEPMOAUHAMUKH
2 P4 Xumuueckast KUHETHKA. 4 7 5
Xumuueckoe pagtosecue. Karamus
P5 PacTBopb i 2
DIEKTPOXUMUUYECKHE MTPOLIECCHI
P6 6 4 2
PyGex
3 P7 BMC u macTMacChl 2 \
B Uroro 16 16 2 | 4]




4.2. Cooepacanue nexkyuii:

HTudp P Tpynoem | Tpynoem
paszena. KOCTb, KOCTB,
N ue paszaena,
reMbl Py Haunmenosanue u conepxkanue JeKIHH 4achl 4ackl
M CLIMILII ] (ouHas | (3aouHas
JUCIUITIIHHBI
WHBI dopma) | Qopma)
P2 | TICXD. DJIeKTpPOHHOE  CTPOCHHE aTroMa M CHUCTeMaThka | 2 2
Crpoenue XUMHUUECKHX 3/1eMeHTOB. KBaHTOBO-MeXaHH4YecKast
aToma. MOJIeJIb  aTOMA. CTpoeHne MHOI'03JIEKTPOHHBIX
Xumuueckast | atomoB. [lepuonmyeckas cucrema J[.M.Menneneesa
CBSI3b U | U U3MEHEHHE CBOMCTB 2JIEMEHTOB H MX COEIWHEHHUH.
MEXMOJIEKYN | XHMUYecKasi  CBS3b. OCHOBHBIE ~ THIBI H
SIpHBIE XapaKTEPUCTHKH CBSI3H.
B3aUMOJICHCT
BHSI
P3 DIIeMEeHTDI DIICMEHTBI XUMHYECKO TCPMOJMHAMUKH. | 2
XHMHYECKOH | DHeprernyeckue 3(P(EKTbl XMUMHYECKHX peaKiui.
TepMOJIUHAM | BHYTpeHHsIsT 3HEprust U SHTAIbMOHA. [epMOXHUMUSL.
UKHU Tepmoxumuueckne 3aKOHBI U YPaBHEHHUS.
DHTaNbKsg 00pa3oBaHUsl XUMHUUECKHX COEIMHEHHH.
DHTPOINUS M €€ H3MEHEHHE TIPH XMMHYECKHX
rporeccax. Dueprust [nbbca u  oHeprus
[eapMronblia U HX M3MEHEHHS IPU XHMHYECKHX
nporeccax. VCenoBus  CaMOIPOU3BOJILHOIO
MIPOTEKAHUSI XUMHUECKUX PEAKIUH.
P4 Xumuueckas Xumprueckast kuHeTHKa. CKOPOCTL TOMOIEHHBIXH | 4
KUHETHKA. FeTEePOreHHBIX  XMUMHYECKHX  peaKLuii. 3aKon
XumHuueckoe | AeHCTBYIOLMX — Macce. 3aBUCUMOCTL  CKOPOCTH
PaBHOBECHE. | XUMHUCCKUX PEAKIWH OT TeMIEpaTypbl. JHEPIUs
Karamus. AKTUBAIUK. [ OMOTEHHBIH U IeTepOreHHbIA KaTann3
Koncranra  paBHOBecHss M €€ CBiI3b  C
TEepMOJIMHAMMYECKUMH  QyHKOusiMu.  [Ipunnwn
JlelIlarense.
P3 PacTBopsl PactBopel.  Ompenenenne M kjaccH(UKalus | 2
pacTBOPOB. PactBopbI HERJICKTPOJUTOB 1
9JIEKTPOJIUTOB. BOJAHBIE pacTBOPLI  AIIEKTPOJIUTOB.
DJIeKTPOJINTHYECKAs] JHCCOLMALH BO/JIBI.
Bonopoausii  nokazartenb. VOHHblE peakuuu B
pacTBopax.
P6 DAeKTpoXUM | OKHCIUTENBHO-BOCCTAHOBHTEIbHbBIC |6
HYECKHe SIIEKTPOXUMHYECKHE Ipouecchl. 3axonel Papajes.
IPOIIECCHI [TonstiTue 00 HMEKTPOIHBIX [OTEeHLHAAX.
[aneBannueckue semenTsl, IC U e€ uzMepeHue.
CranapTHblil BOJOPOAHBIH 3IEKTPO U BOAOPOIHAM
Kaga  [oTeHnManoB.  YpaeHenue  Hepnera.
Dnextposms.  [locnenoBaTebHOCTL  BJIEKTPOAHBIN
IPOLIECCOB.
Omnpenenenne ¥ KiaccH(UKaLUs KOPPO3MOHHBIX
MPOIECCOB. BHABI KOPPO3MOHHBIX  pa3pyLLEHUIl.




IKCnaccuduxarius
Xunmuueckas
KOppO3Hsl. MeTOIbl 3aUThI OT KOPPO3HH

KOPPO3HOHHBIX
KOPPO3HL.

MPOLIECCOB.
DIIEKTPOXUMHYECKas!

4.3.JTabopamoprbiit nparkMuKym

_

l 4

[nc Tpynoemk
) bp Tpynoem P>
pasjedn OCTb,
N Hanmenosanue KOCTb,
a, yachbl
pasnena, TEMBI HanMeHOBAHHE U COEPKAHHE JIOPATOPHBIX PaboT qaChl "
TEMBbI (3aouHas
JIACLIUIIIMHBI (ouHas
JTCITH dpopma)
dopma)
TJIAHBI
Pl Beenenue. OnpejiesieHue MOJIAPHO# Macchl 2
OCHOBHBIE JKBHBaJICHTa MeTalIa.
3aKOHbI XUMHUHU
P2 [ICXD. Ctpoenue aroma. [leppoaudeckas — CHCTEMa 2
CrpoeHue aToma XUMHUUECKHUX HJIEMEHTOB. THIBl XUMAUECKOM
X IMHEYECKast CBSI3H M CTPOECHHE MOJIEKYJI
CBSI3b M MEKMO- PyGexubrit konTpoab Nel (1 vac)
JIeKY I pHbIE
B3aUMOJIECHCTBUSI
P3 DJIEMEHTEI XuMHYecKasl TepMOIHHaAMUKa 2
XUMHUYECKOH
TePMOANHAMHUKH -
P4 Xumuveckast XuUMHYecKash KUHETHKa 2 2
KHHETHKA.
XHUMHUUECKOe Py6exubiit koHTponb Ne2 (l4yac)
paBHOBECHE.
Karanu3s
P3 PacTOpLI PacTBOpBl AJAEKTPOJIMTOB 2
P6 Daextpoxumuye | OKHCIUTENbHO-BOCCTAHOBUTEIBHbBIC PEAKIUH 4 2
ckue npoueccsl | Koppo3us MeTaslIoB
PyGexbiit konTposib Ne3 (1dvac)
¥/ OpraHuueckue Pacrio3HaBaHne BOJOKOH, [1JJACTMACC U TIOJMMEPOB. | 2
[OJUMEPHBIE
MaTEepHUalibl
roro 16

4.4 Konmposvnan padoma (0151 30041101t (hopmvi 00yueHun)

Mumanosuu H.JL XUMUS: METOAUYECKHE YKaszaHnus, nporpamMma, peueHue THIIOBLIX
3azad, HpOFpE\MI\'II/IpOB'dHHBIe BOIIPOCHL UL CaMOIIPOBEPKH U KOHTPOJbHBIC 3alaHHsI JJIs

CTYACHTOB-3a01HNKOB

UIKEHEPHO-TEXHUICCKUX (HeXPlMH“IGCKH)Q

BYy30B.3-€ w3/, uemp. - M.: 2003 - 128 ¢.

CrienUalbHoCTe



S.METOJUYECKUE YKA3AHUSI JJISI ObYUAIOIMXCSI
O OCBOEHHIO JIMCHUITJIMHDbI

[Tpu mpocaylmMBaHUK JeKUMH PEKOMEHYETCs B KOHCIEKTE OTMEHATh BCE BaIKHbIC
MOMEHTBI, Ha KOTOPBIX 380CTpsieT BHHMaHWe MpernojaBaresib, B HaCTHOCTH T€, KOTOPLIC
HAIlpABJICHBI HA KAYECTBEHHOE BBIIOJIHEHHE COOTBETCTBYIOLIEH J1a00paTOpPHOH paloThI.

[IperiofaBaTeneM 3alUIAHMPOBAHO HCIIOJIE30BAHME TIPH YTCHHH JICKIMH TEXHOJOTHH
npoGeMHOT0 00yueHus. W AHCKyccHu. [10TOMY peKoMeHyeTes (HKCHPOBATL A celst
MHTEPECHBIE MOMEHTBI € LEJIBLIO X aKTUBHOIO 00CYKAeHMsI HA IMCKYCCHH B KOHIE JICKLIMH.

3a70roM  KAYeCTBEHHOro  BLINONHEeHMs — jabopaTopHblx — paboT  sIBISETCA
CAMOCTOATENbHAS [IOATOTOBKA K HUM HaKaHyHE [yTeM MOBTOPEHMS MaTEpUaJoB JICKLIHI.
PexoMeHIyeTcs TMOArOTOBMTh BOIPOCHI 10 HEACHBIM MOMEHTAM M OOCYyIMTh HX C
mpernojasateneM B Hadane JabopaTOPHOH paBoThl, KOJUIEKTHBHOTO B3AUMOJCHCTBH,
pa36opa KOHKPETHBIX CHTYalnit. [109TOMY NpUBETCTBYETCS! PYIMOBOH METOJI BBITOJHCHNS
nabopaTopHeIX paboT, a4 TAKKE B3AUMOOLEHKA W O0CYXUEHHE PE3YNbTATOB BBIIOIHCHUS
nabopaTopHoif  paboThl M MOJYYCHHs BBICOKOH OLEHKH 110 pe3yibTataMm OCBOCHH
JTUCLUTIIMHBL.

HHS{ TEKYIIETO KOHTpPOJIsl YCHEeBAaCeMOCTHU JLIS OUYHOU (bOprI O6y‘I€HHH HCIIOJIL3YCTCS!
6&HHBHO-p€fITHHFOB&H cucreMa OLICHKH. HOSTOM}/ HACTOSITEIIBHO PEKOMEHAYETCs THIATCIIBHO
HpOpa68TbIBaTB MaTtepual AUCUHTIINHBL TTPH CaMOCTOSITEeNIBHOMN 1)86OT€. y4acTBOBaTL BO BCECX
(1)opmax O6Cy)Kll€Hl'I$1 U B3aUMOJCHCTBHS, KAK Ha JIEKIHAX, TaK U Ha ,r1a6opm‘oprlx 3AHSITHIX B
[EeJIIX JIYIEro 0CBOCHHS MaTepualla U NOJTYUCHHM S BLICOKOM OLIEHKH 10 pe3yiabTaTtam 0CBOCHH:

JUCLHUIIIHHDI

BBIMOJHEHHE CAMOCTOSTEARHON padOThl 1104pasyMeBacT CaMOCTOATEILHOC U3YHCHNE
pa3eNoB JUCLHILIMHBI, MOATOTOBKY K JIaOOPATOPHBIM 3aHATHAM, MOATOTOBKY K 3a1CTy,
MOATOTOBKY K PYOEKHOMY KOHTPOMIO (A1 O4HON (hopMEl o0ydeHwus),  BBINOJIHCHHE
KOHTPONLHON paGoThl (JU1st 3a0uH0l (Gopmbl 00YUeHHs)

PexoMeH 1y eMast TPY/10eMKOCTh CaMOCTOATEILHOH padoTh! MpejicTaBieHa B Tabinie:

Pel\’omeu()yemmﬁ peaicim CAMOCIOAMEJTLHAA [)(150171(1

Bty Tpynoe | Tpynoe
y MKOCTb. | MKOCTD,
[ludp| caMOCTOATEILHOM , .
: HaumeHnoBaHue 1 conepxKaHue Jachkl | vacbl(3a
CPC paloThl CTYAEHTOB , ,
(C‘Pt) (ouyHag | ouHas
' Qopma) | Qopma
Cl.1 Meton BAJICHTHBIX CBSI3EH. 8 10
['ubpumzanus. [Tonsitue 0 MeTOIC
MOJIEKYJISIPHBIX — OpOuTanei. CtpoeHue #
CBOMCTBA POCTEHLINX MOJICKY I
YriyGnenHoe C1.2PactBopnl. Onpesenenne 1 KaacCupukaLs 8 10
n3yueHue pasaenos, | PAaCTBOPOB. PacTBOpel  HE3JIEKTPOJIMTOB 1
Cl TeM JIMCLATLTAHD] SNIEKTPOJIHTOB. BojHere pacTBOPbI
TEKIMOHHOro Kypea | YICKTPOJIUTOB. DIEKTPOIUTHYECKA
JccoLMalus BoJbl. BOMOpPOAHBIA MOKA3ATEb.
Wonnpie peakuun B pactBopax. KosionHbie
pacTBOPLI B IPUPOJIE U TEXHHKE.
C1.3 Xumuveckasi TepMOAHHAMIKA 8




CC1.3 MeToabl  3alMTLl 0T  KOPPO3HHU: | 8 16
palMOHaIbHOE  [POCKTHpPOBaHKWE, 00paboTka
OKpY’KaroLeH Cpeabl, JerHpoBaHKe, CO3JaHHe
H30JIHPYIOLIUX IJIEHOK Ha MeTalax,
3JEKTPOXHMHYECKas — 3amuTta.  VIHruOuTOpLI
KOPPO3HH.
fid Wayuenue pazpenos, | C2.1  Teopus  XUMHYECKOro CTPOEHUS 6 14
TeM JUCLMILIMHBl HE | OpraHnyeckux coeauHenuit A.M.byrneposa,
BOILEAIINX B KJIACCH(UKAIMSI  PeareHToB M peakuud B
JEKITMOHHBIH KypC ¥ | OpraHHYecKOH XHMUH, KaccuuKanus u
MPAKTHUYECKHE HOMEHKJIATYPa OPraHHYECKHX COELUHEHHUH.
3aHSATHA (C2.2CBoHcTBa  NEPEXOAHLIX  METALJIOB, -
astemerTsl 1V - VII rpynn. XuUMHA 21€MEHTOB
JKenesa, UX CIIJIABOB M XMMHUECKHE COeJIMHEHNUSI.
XUMHST MET/JIOB [IOJArPYII MEAM M LHHKA
(C2.3. Hedrs, npupoansni ras.  CTpOCHHE, 6 4
XHMHYECKHE CBOMHCTBA, TPOMBILITICHHbIE
criocoObl  MOJyYeHus,  WUCHONb30BaHHE B
HApOJIHOM XO3sIHCTBE.
C2.4. BMC u macTMacchl.
C3 [Toxroroska x C3.1 IHoozomoska K 1a00pamopHvImM padomam 16 4
ay U TOPHBIM (no 2 waca na kasicooe 3ausimue)
3aHATHIM C3.2 Iloozomoska K pyoexcnomy KOHMPO.IO 6
(no 2 uaca na kaxcooiil pyoeoic)
C.3.3 Hanucanue KonmpoabHoil pabonol 18
C4 [Tonrorosxka x C4.1 TloaroToBKa K 3a4ery 18 18
IPOMEIKYTOUHOI
arTTecTanii’ mo
JIHCUIMIIIMHE (3a4€T)
Wroro: 76 102

6. ®POH/I OIIEHOYHLIX CPEJICTB

JUBST ATTECTAIMN ITO JIMCHNTIIMHE

6.1. IlepevueHb OLEHOYHBIX CPEICTB

1.banbHO-peRTHHIOBAST CHCTEMA KOHTPOJs M OLEHKH aKaJICMHHYECKOH aKTHBHOCTH CTYIACHTOB
KI'Y (st ouHoi (popmbl 00yUdeHus)

2.Py6esxubit KOHTPOIb 1,2,3 (st ouno¥t Gopmbl 00yUeHNS)
3. Bompocsl K 3auery
4 KourtpounbHas paboTa (U1 3a0uHO0i (hopMbl 00yUCHs)
6.2. Cucmema 6arIbHO-PEIAUHZ0G0I OUEHKI PADONLI CHIYOCHMO6 N0 QUCHUILIUHE

Ne | Haumeno Conepixanne
BaHHE

! | Pacrpen Pacnpedenenue bannoe 3a 1-i cemecmp
CIICHUE Buo YP | Hocewe | Brimo 1 Pabo | PyGeoxc | Pybeoc. | Pyoeo. 3auer
Gannos Hue JHEH | ma nd | KOHIN- Konm- | Konm-
3a Jexyuu u | ue u } aabopa | poio poio PO ?
cemecTp JIb 3aWu | mop- Ne | Ne 2 Ne 3 l
1-i Ta OT HbLX ‘
ceMecTp YETOB | 3alA- 3




yueOHOH 1o musix |
padoThl. nabop
pabo- ;
TaMm
banwena | 1,0u 0,5 | 2 3a / 12 {2 12 30
s nao.
OYeHKA pao.
Beero 8
3a JIK. sansitt | Ha2-m | Had-m | Ha  7-m
. 7 3
[Iprmeu 8.0 | #no l. | mabopar | nabopat | sabopato
AHUS: 3a JIb- 4 13716202 Maxkcn | OpHOM | OpPHOM | pHOM
Beero 12 14 MYM | 3aHSTHW | 3aHSTHU | 3QHSITHH
8.0
Kpurepuit | 60 1 Metee GalIOB — HeyI0BICTBOPUTEILHO (HE3aUTEHO);
repecyera 61...73 — yIOBJIETBOPUTEIBHO;3a4UTEHO
0asioB B 74... 90 — xopoL1w1o;
TPaJULHOHHYIO 91...100 — oTnuunO
OLIEHKY I10
utoram paborbl
B CEMECTpe U
HK3aMeHa
Kpurtepuit nomycka K | [na donycka k npomedicymounoti ammecmayuu ( 3ademy) cmyoeHm
IPOMEKYTOUHOH oouoicen  nabpame ne mernee 30 0ann06,  GLINOAHUML — GCe
aTTecTalluu, aabopamoprvie pabomoel U KOHMPOALHYIO pabomy Ois 3004101
BO3MOKHOCTH Qopmol 0Oyuenus
[0/1yYeHUS] Lna RONYUECHUS IKIAMEHAYUOHH O OYEHKU (3auemay)
ABTOMAaTHYECKOI 0 «ABMOMAMUYECKUY CMYOCHmMY HeobX00UMo Habpams 3a cemecmp
sK3aMeHa creoyloujee MUHUMANbHOE KOIUYeCmEo 01108
(HAUMOHATLHOH OUEHKH) | - 61 Oani — 3auem asmomanmuyecKu.
1o IUCUUILIMEE, | [lo cocnacosanuio ¢ npenodagamenem CmyoeHmy, Moeym 0bimb
BO3MOYMHOCTh dobagierol  QonoaHumelsnble  (0oHycol)  OanIbl 30 AKMUGHOEC
noayueHust  OOHYCHBIX | yuacmue ¢ HAYYHOU U MEMoOuYecrol pabome, OpueUHaibHOCb
OaioB NPUHSIMBIX PEULCHUTI 6 X0Oe GbINOJIHEHUA 1aD0PUMOPHLIX pabom, 3a
yuacmue 6 3HAYUMBIX YUEOHbIX U GHEYYEOHLIX MePONPULINUALX
Kageopui




4 | GopMmbl " BUIB! | B cryuae eciu K npoMesCymouHoll ammecmayuy  Haopana cymma
yueOHo#t paboTel ans | menee 50 6aniog u ne 6bino.HENbl GCC 3a0anus, Mo CmyoeHmy
HEYCIEBAIOLIHX HEOOXO0OUMO  GLINOAHUMSE  QONOAHUMENbIHbIE 3A0AHUA, 00 KONYd
(BOCCTAHOBUBLIMXCSL Ha | nocuednetl (3a4emnot) nedenu cemecmpa. Ipu smom 1eo0xo0umo
Kypce 00yuenus) | npopabomame vamepuan  6cex  NPONyUeHnolx 1a060PaAMOPHLIX
CTYJEHTOB st | pabom.

MOJTY YEH UsI Dopmvl QONONHUMECIbHBIX 3a0anuil (Hazna4aiomes

HEAOCTAIOIIN X Oa/ioB B
KOHIIE ceMecTpa

npenoodagameinem):

~GLINONHEHUC U 3AIUMA NPONVIYEHHBIX 1a60pamoptblx paton (npu
HEGOIMOJICHOCTY  QONOJIHUMENBLHO20 NPOGEOCHU  NA00pAmopno
padbomel npenooasame.s VCMAHAGIUBAC Gopmy
DONOAHUMENbHO20  3a0auusd N0 MeMAmuke — NPORYUCHIOU
1abopamoprol paGomul camocmoamenbHo) — 0o 4-x bannos;

- npoxoaicoene pyGedcHo2o KONmpos (6antbl 6 3a6UCUMOCMIL 0N
pyobeoica).

Jukeuoayus akadeMuyeckux 3a00IHCeHHOCMel, GOZHURULUX U3-3d
PAZHOCIU 6 Y4eOHLIX NIAHOS NP Nepecooe Uil GOCCMAHOB1EHI,

NPOGOOUMCSL  NYIMEM — GLLNOANEHUA  QONOAHUNENbHBLY
(hopMbL U 0GBEM KOMOPLLY ONpedelsemcs nocied06amennviio

6.3. Ilpouexypa OLUEHUBAHMNS PE3YJIbTATOB 0CBOCHHST XN CUHIIIHIILI

Peanusaiisi NPOrpaMMbl  AHCIMIIAHLL  «XHMHs)  TIPEyCMaTpUBacT  HIMPOKOC
MpPUMEHEHHE Pa3IHUHLIX 00pa3oBaTE/IbHbIX TEXHOJIOTHIA.

Metoaudeckue MaTepuabl, OIpe/e/IsLOLLHE [IPOLEAY LI OLIEHUBAHUS
00pa3oBaTeILHBIX  PE3yJbTATOB, NPUBEICHBI B yueGHO-METOIMUECKOM  KOMILIEKCE
TACLUIIIMHEI.

KonTposns KauecTBa 3HAHMH JOJUKCH GBITH  LleJeHanpaBIeHHbIM, OOBEKTHBHBIM,

BCECTOPOHHUM, PETYJIIPHBIM W WHINBHIYAJIBHBIM. WH/MBI/yamn3aluio KOHTPOJIs 3HAHMH
ya106HO ~ OCYINECTBIATH € [OMOUILIO  MHIMBHAYAILHBIX KOMITJICKCHBIX — 3alaHuH,
COCTABJIEHHBIX K KQKIOMY M3ydaeMOMY MOAYJIO.

MHOroBapHaHTHOE KOMILIEKCHOE 3adHHE COCTABICTCH B BUIC Ta0JUIBL C YUCIIOM
BAPUAHTOB, PABHBIX YHCIY CTYACHTOB B TPYINIeE, pPasHoOro ypOBHI CJIOKHOCTH, 4YTO
03BOMAET KAKIOMY CTYHEHTY BBIIOJHHTL €ro. BakHO OTMETHTH TaKoKe, 10
MHOTOBAPHAHTHBIC KOMIUIEKCHBIE 3a1aHMs JAOT BO3MOIKHOCTL YCICUIHO OCYILECTBIIATh
CBS3b MATEpUana AaHHOIO MOJYJIs ¢ paHee H3YUCHHBIM MaTCPHAIOM. Taxue 3aganust MOTYT
MMETb PElpOLYKTHBHLI, TBOPUCCKHI 1 Pa3BUBAIOLINN XapaKTep.

B kauectBe npuMepa IMPUBEJIEM MHOIOBAPHAHTHOE KOMIIICKCHOE 3aaHue K MOLYJIIO
«[TepBoHAYANBHBIE XHMIUECKUE MOHSTHS. KiacChl HEOPraHHIeCKHX COeMHEHUTI:
1. OcyIecTBUTE IPEBPALLICHH .
2. CocTaBbTe YpaBHEHHs PEAKLHT.
1. HasoBHTe BCe BEIIECTBA U YKAIKUTE, K KAKOMY KJACCy COSIHHEHHIH OHI OTHOCSTCA.
4. B niocne/HeM ypaBHEHMH paccuuTaiTe MacCOBYIO JOJIHO d/IeMEHTa METalIA (rio BeIOOPY ).
5. PaccuuTaiiTe SKBUBAJICHT MIEPBOIrO BEIIECTBA B [IEPBOM YPABHCHIH.
6. TToyryunTe TO BEIIECCTBO BCEMH H3BCCTHBIMMU crioco0amu.
Ne Bapuanra
1C— COQ =% HgCO} - NaQCOj, — BaCO;; 10
2 Na — NaOH — Na,C0O3 — NaHCO3; — CO; 30
38— SOZ =7 IﬂzSO} = NazSO} = NUHSO3 20
4 Cl, »HCl — NaCl — NaySO4 — NaHSO4 15
5 CaO — Ca(OH), — CaCO; — Ca(HCO3), — CaCO3; — CaS0437
LAI(OH)SO,

3A0AN U,



7 Cr — CrO — Cr(OH); — Cr(OH)NO;3; — Cr(NO3), 31

8 Zn — ZnSO4 — Zn(OH); — ZnO — NayZnO; — Zn(OH); — Zn(NOs); 43

9 Cr — CrClI3 — Cr(OH)CI2 — Cr(OH)2Cl — Cr(OH)3 — Na[Cr(OH)4]
Cr(NO3)s? LCr(OH);

10 Al(SO4); —Al(OH);— ALO; —Na[AI(OH);] — AI(OH);

Jl1st cTyIeHTOB, ¢J1a00 YCBOMBLIMX MaTepuall, NPUBOIKUM aJrOPHTM BbIIOJHCHHS 3a1aHNS.
Eciiv 5ke CTYICHT BBIOJHUT 3a1anue Gojlee OpHIHHANBHBIM CIOCOO0M, €ro HTOrOBBIH Oat 1o-
BbIlIaeTcs. Takske CTYACHTY IIPeJ0CTaBILAeTC BO3SMOKHOCTE TPOMIIIIOCTPUPOBATE FPYTIIE X0
CBOMX HECTAHIAPTHBIX MBICIIEH.

[IpuMeHeHHe HHTEPAKTUBHEIX (opm 0Oyuenus BimouaeT OOLICHHE C TPENojaBarcieM B
HHTEPAKTHBHOM pekume. llpeanonaraercs npuMeHeHHE MHTCPAKTHBHBIX Qopm 00yueHnust
ClIeAYOLIUM 00pa3oM:

1) HEMMHTALUOHHBIE, T.€., MCIOIB3yeMble B PaMKax TPaJHLHOHHBIX (OpM yueOHOH
JeSTeNbHOCTH (JIEKIHH, 1abopaTopHble 3aHATHs)

2) UMUTAMOHHbBIE (MIPOBBIE W HEUIPOBbIE), TPUMEHCHHE KOTOPLIX CBA3AHO ¢
MCIIOJIB30BAHMEM B yueGHOM T1poliecce HOBLIX (popM 00yUeHHS.

PyGexHblil KoHTposib Nol NpoBOAMTCs B MHCbMEHHOH (hopMe B BHC pelICHHs 4 3a/a4 U
OTBETa Ha BOIPOC. 3a pelluenune 3aaadu -2.5 Oaa, 3a OTBET Ha Boipoc 2 dana. Bpems 1 wac.
MakcumanbHast oleHka- 120auos

Py6GesKHbIil KOHTPOb No2 MPOBOIUTCS B MUCLMEHHON (DOPME B BM/E PELICHHS TECTOBOTO
samanus, coctosiero us 20 BOpocoB. 3a npasuibhblii oteer ¢ 1 no 18 — 0.5 Gannos, 3a 19-20
no 1.5 6amna. Bpemsa 1 uac. MakcumanbHag ouenka- 120anmos

PyGesxnublii kouTposib No 3 IPOBOAMTCSA B IHCHMEHHON (DOPME B BHJIC PEUICHHS TECTOBOIO
sananus u3 20 BOMPOCOB ¢ MOACHEHHEM. 3a IpaBHIbHbIi oTseT ¢ | mo 18 — 0,5 Oannos, 3a 19-20
o 1,5 Gamta. Bpema 1 wac. MakcumanbHas onenxa - 12 6asios

3a4eT MPOBOAMTCA B MUCHMEHHON (OpMe MO CrHCKY BOmpocoB. CTYNEHT OTBEUAcT Ha 4
BONpOCa. 3a NpaBuiIbHbIH oTBeT- 7,5 Oassos. [ToAroToBka K OTBETY 3aHHMACT 60 muH. B ciyuae
HeOOXOMUMOCTH BO3MOIKHA JIOMOTHHTENBHO yeTHas Oecerna

Pe3ynbTaThl TEKYIEr0 KOHTPO/Is YCIEBACMOCTH U 3a4eTd 3aHOCATCS PENOIABATEIEM B
3a4EeTHYIO BEJOMOCTD, KOTOPast CAAETC B OPraHu3aiMOHHBIH OT1e]T HHCTHTYTa B ACHB 3a4CTd 1
BBLICTABJISIETCS B 3aYETHYIO KHIIKKY.

6.4. IlpuMepbl OUEHOMHBIX CPeACTB /ISt PYDesKHOr0 KOHTPOIS1 I 3aveTa
PyGesuplit KOHTpOoabL Nel
1. OnpeneanTe KOMMYECTBO BELIECTBA OKBHBAICHTA W MOJAPHYIO MacCy SKBUBAJICHTOB
docdopa, kucaopo/ia u OpoMa B COeIMHEHUIX PHs, H,O, HBr.
2. V31,3 rugpokenia MeTaa nomydaercs 2,85 r ero cynbpata. Beraucaure MOJSIPHYIO MacCy
SKBHBAJIEHTA 3TOr0 Metana. Omeem. 9 r/MoIb.
3. Okcua  TPEXBANEHTHOro  SleMeHTa  cojepikutT — 31,58%  KHCIIOpOna. Beruucnute
MOJISIPHYIO MAcCy SKBHBAIEHTA, MOISPHYIO 11 ATOMHYIO MACCHI 9TOTO JIEMCHTA.
4. Yemy paBeH 0pH H.y. SKBUBAJICHTIbIH 00BEM posopoaa? BelUHCAUTE MOJSIPHYIO Maccy
JKBHBAIEeHTa MeTaa, ecin Ha Boccranosiaenne 1,017 rero oxcrnaa M3pacxoioBatoch 0,28 n
Bojopona (u.y.). Omeem: 32,68 r/MOIIb.
5. B 2,48 r oxcuma OZHOBAJIEHTHOrO METAJlJIa COMEPIKUTCS 1,84 r mertamia. Berauciaure
MOJISIPHYIO Maccy SKBHBAJICHTA METasla i ero okeuaa. demy papua MoJspHas i OTHOCHTEILHAA
aToMHas Macca Toro merajua’
6. UYemy pasen [pH H.y. SKBHBAIEHTHbIH 00BEM kucmopoaa? Ha cxuranwe 1,5 T
nByxBanenTHoro meramia tpebyercs 0,69 1 kucnopona (i.y.) Boraucnnre MOJSIPHYIO Maccy
IKBHBATIEHTA, MOJISIPHYIO Maccy H OTHOCHTEJIBHYIO aTOMHYIO Maccy 3TOro MeTallia.



7. W3 3,31 r HuTpaTa MeTamna moxydaercs 2,78 T ero XJaopuaa. BLIYUCIUTE MOJISPHYIO MaCCy
SKBUBAJICHTA 3TOro metamaa. Omeem: 103, 6 T/MOJIb.

8. Hanumure ypasnenue peaxunit Fe(OH); ¢ xs0poBoaopoanoi (CossiHoil) KUCIoToH, npu
KOTOPBIX 00pas’yloTcsl CJIEAYIOIIME COCIMHEHHs JKele3d: a) XJOpUJ AUCHAPOKcoKenesa; O)
JUXJIOPUI THAPOKCOKENe3a, B) TPUXJIOPHA JKejie3a. BblUMc/IdTe KOJIMYEeCTBO BELIeCTBd
3KBHUBAJICHTA U MOJIIPHYIO Maccy skBuBaienta Fe(OH)s B kax 104 U3 aTHX peakiui.

9. M30BITKOM IHAPOKCHAA KalUsl MOACHCTBOBAIM HA PACTBOPLL a) auruapodocdara xamus, 0)
Hutpata guruapoxcosucemytTa (). Hamummre ypaBuenue peakumit Ttux sertects ¢ KOH wu
ONpe/Ie/IUTE KOJIMYECTBO BELLECTBA IKBUBAJICHTOB U MOJSIPHLIE MACCHl YKBUBAICHTA,

10. Ilpu BzaumojehcTBUM 3,24 I TPeXBAJICHTHOIO MeTallla ¢ KMCIOTON Bouaeasercs 4,03 1
BOJOpOAa (H.y.). BprMUCIHTE MOJSIPHYIO Maccy SKBUBAJICHTA, MOJSPHYIO H OTHOCHTEILHYIO
aTOMHYIO Macchl MeTasuia,

I1. Mcxonst w3 MOJISPHON Macchl yrjiepoja M BOJBL, ONpelennTe aOCOIOTHYIO MAaccy aToma
yIriepo/ia i MOJEKYIIbl BO/Ibl B rpammax. Omeem: 2,0 102 1,3.0 - 10% .

12, Ha mne#irpanmsaunto 9,797 r opropocopHON  KHUCIOTBLI H3pacxo10BaHo 7,998 r
NaOH. Bpruuciaure KOJIMYECTBO BEIIECTBA HKBHBATCHTA, MOSIPHYIO MACCY HKBUBAJICHTA U
ocHoBHOCTs H3POy4 B 3100 peaknmn. Ha ocHOoBaHMM pacueTa HalMIIMTe YPaBHEHHE PEAKIIHH.
Omeem: 0,5 moib; 49 r/Moib; 2.

13. Ha me#trpanuzammo 0,943 r ¢ocdopucroit xucnorel H;PO; m3pacxomosano 1,291 r
KOH. Bpraucnnre KoAH4eCTBO BEILECTBA YKBUBAJIECHTA, MOJSPHYIO Maccy 3KBHBaJeHTa U
OCHOBHOCTb KMCJIOTBL. Ha ocHOBaHMK pacuera Hanuuwure ypasHenue peakuuu. Omeem: 0,5
Moutb; 41 r/Mon; 2.

HaIWLINATE UX TOJHbIE YPABHEHHS.

14. Hanummre 3neKTpOHHBIE (POPMYJIBEI aTOMOB 3JEMEHTOB C IOPS/IKOBBIMH HOMepamu 9 1
28. TlokaxxuTe pacrpele/eHHe 2JIeMEHTOB ITHX aTOMOB 10 KBAHTOBBIM sgueiikam. K Kakomy
MIEKTPOHHOMY CeMEHCTBY OTHOCHTCS KAJKIbIH H3 9TUX 3JIEMEHTOB?

15. Hanumure 31exTpoHHBIe (OPMYJIBI aTOMOB 2J€MEHTOB C IOPSAKOBBIMH HOMepamu 16 1
26. PacnipenennTe 5JeKTPOHBI 3THX aTOMOB MO KBAaHTOBBIM sueiikam. K kakomy 21€KTpoHHOMY
CeMEeHCTBY OTHOCHTCS KaKIblH U3 3TUX 2JIEMEHTOB?

16. Kaxue opburtasn atoma 3amoJHIIOTCS 3JIEKTPOHAMH paHbliue: 4d wuam  JSs; 0s umn 5p?
[Touemy? Hamuumre 21€KTPOHHYIO (JOPMYITY aTOMa 37€MEHTA ¢ TOPSAKOBBIM HOMEPOM 43,

17. Yro Takoe w3ortombl? Yem MOKHO OOBACHUTH, 4YTO Yy OOJNBIIMHCTBA DJIEMEHTOB
MePUOANYECKON CHCTEMbl ATOMHbBIC MACChl BbIpAKAIOTCA APOOHBIM uHcaOoM? MOTYT /I aTOMb
pa3HBIX YJIEMEHTOB HMETh OJIMHAKOBYIO Maccy? Kak Ha3bIBalOTCsl MOJ00HbIE aTOMBbI?

18. Kakoe MakCHMaIbHOE YHCIIO DJIEKTPOHOB MOTYT 3aHUMATH §-, p-, d- U f~opOUTANH NaHHOIO
sHepreTiyeckoro yposHsa? Ilouemy? Hamumunte saexTpoHHY0 (QopMmyy aroMa 3jeMedTa ¢
MOPSAKOBBIM HOMEpOM 3 1.

19. KanToBble 4iciia JUist HIEKTPOHOB BHELIHETO YHEPreTHUYECKOro Y POBHS aTOMOB HEKOTOPbBIX
3JEMEHTOB UMEIOT CMIeAYIOUIHE 3HAUCH S

n=4171=0.m=0,m == 1/3. Hamumre s1eKTpoHHbIe (POPMYJIBL ATOMOB 9THX JJIEMEHTOB H
OMpeNIeNIUTE, CKOIBLKO CBOOOAHBIX Jd-OpOnTasneil CONEPIKNT KaXKIbIH U3 HUX.

20. B yem 3axmouaercs npuaimn [aynn? Mosxer nu ObITb Ha KAKOM-HHOY b HOAYPOBHE aTOMA
p’- um d'*-anexrponon? ITouemy? CocTaBbTe MEKTPOHHYIO (OPMYILY ATOMA HICMEHTA C
MOPSAKOBBIM HOMEPOM 22 M YKAKUTE €ro BAICHTHDIE DJICKTPOHBL.

21. Uro Takoe sHeprust moHusauuu? B Kakux eiuHHUIAxX OHAa Bhlpaxaercsa’ Kaxk nu3aMeHseTes
BOCCTAHOBUTE/ILHAS AKTHBHOCTL S- M p-3JEMCHTOB B Tpylnax IEPUOJMUECKON CHCTEMBI ¢
yBeJIMUeHHUEM TTOPsiIKOBoro Homepa? [Touemy?

22. Yro  Takoe 3NIEKTPOOTPULATEIBHOCTH? Kax M3MEHSETCs HJIEKTPOOTPHULEATENBHOCTL -
3JEMEHTOB B IIEPHOJIE, B TPYMIe MEePHOAHUYECKOIl CHCTEMDLI ¢ YBEJIHYCHUEM MOPSIKOBOrO
momepa? [louemy?

23. Mcxomss M3 NOJNIOKEHMs repMadus, MOMMOJEHA ¥ PEHHUsl B [MCPUOIMUECKOI cHCTeMe,
cocTaBbTe (POPMYJIbI BOJOPOJIHOIO COCJHHEHHMS TEepMaHHs, OKCHJa MOJHOIEHA H PEHHEBOII



KUCJIOTEI,  OTBEUAIOLIME MX BbICHICH CTeNeHH okxucaenus. Msobpasure (QOpPMyJIbl HTHX
COEMHEHNH IpaduIecK.

24.  Yro TaKoe CPOACTBO K 3MEKTPOHY? B KakuX eIHHMIAX OHO BhIPAKACTCS? Kak
H3MEHSIETCS OKHCJIMTeIbHASI aKTHBHOCTbL HEMETAIJIOB B  IIEPHOJAC H B IpyIIre

MEPUOAUUECKONH  CHUCTEMBI C YBEJIMYEHHEM TMOPSAKOBOro Homepa? OTBET MOTHBUPYHTE
CTPOEHHMEM aTOMa COOTBETCTBYIOLIETO YJIEMEHTA,

25. Kakyro XMMHUECKy10 CBSI3b HA3LIBAIOT BOJOPOAHON? Meskiy MOJiekyaMH KaKuX BEIIecTs
ona obpasyerca? [Touemy HyO n HF, nmest MEHBIIYIO MOEKYISPHYIO MACCY, MUIABATCS M KHIISIT
11py 00Jiee BBICOKUX TeMIIepaTypax, yeM ux aHaaoru?

26. Kaxkylo XHMHYECKYIO CBsi3b Has3blBaloT HOHHON? Kakos mexannsm ee oOpasoBaHus?
Kaxne CcBOHCTBA WOHHOM CBS3H OTAMYAIOT ee OT Kosauenrnoi? [lpusemnre aBa npumepa
THIMYHBIX HOHHBIX COeAMHeHHI. Hanummnre ypaBHeHuHs IpeBpalieHust COOTBETCTBYIOLIMX
HOHOB B HEHTPaJIbHEIE ATOMBI.

27. Yro ciexyeT NOHUMATh MO CTENEHBI0 OKHCIeH s aTtoMa? OnpeesinTe CTeneHs OKHCIEH s
aroMa yrjiepola M €ro BaJeHTHOCTb, OOYCIIOBJICHHYIO YHCIOM HECHApPEHHBIX AJIEKTPOHOB, B
coequuenusx CHy. CH3;OH, HCOOH, CO-.

28. BprucenuTte MOISPHYIO KOHLEGHTPALHIO M MOJSIPHYIO KOHLEHTpaLHIO dKkBuBaieHTa 20%-
HOI'O PacTBOpa XMOPUAA Kalblidsl nioTHocTso 1,178 r/em®. Omeem: 2.1 M; 4,2 u.

29. Yemy paBna MoJIsIpHAask KOHOEHTpalst skBuBanenta 30%-noro pacrsopa NaOH mioTHOCTBIO
1,328 r/em’? K 1 71 storo pactsopa npubaBuiau S 1 BOJBL Berumcimre MaccoByio
(MIPOLIEHTHYIO) J10J1I0 TIOJIYYeHHOTO pacTtBopa. Omeem: 9,96 u.; 6,.3%.

30. Kakoit obven 0.3 H. pacTBopa KHCIOTBI TpebyerTcs isi HEHTpaIU3alMu pacTBOpa,
coneprkatero 0,32 r NaOH B 40 em? Omeem: 26.6 cn”.

Py0emubiii kouTpoan Ne2 ( Ilpumep ¢ orBerom)

Bapuanrt 1

1. DHepreTrKka XHMHUECKHX I1POIECCOB PACCMATPHBACTCS B Pa3Aesie XUMUM:
a)TepMOAMHAMUKA; O) KHHETHKA; B)KOJIJIOHIHAS XUMUA; ) SICKTPOXHMUSL.
[pasuisnoi omeent: a)TepMOJIHHAMHKA,

2. Tennosoit ap(pexT peakuy He 3aBUCHT:

a) OT arperaTHOro COCTOAHMs BEUIECTBA; O) OT NPUPOABI pearupyrolinx BeMecTB;

B) OT TEMIIEPATYPLI; ') OT MYTH PEaAKIIHH.

[IpasunvHoiii omeen: T) OT MYTH PEAKIIIH.

315 kaKo# U3 MPHUBENCHHBIX PEAKLIMH H3MCHEHIE YHTAJILIIHA COOTBETCTBYET CTAHAAPTHO
SHTAIBIHN o0pazosaHust MgCO3(k):

a)MgO(x) + CO2(r)= MgCOj3(x); 1

0)Mg(x)+C(rpadur)+ O3(r) = MgCO3(x);

B)Mg(x)+C(rpadur) +3/20,(r) = MgCO3(k);

r) Mg(x)+C(rpadur) +30,(r) =2 MgCO3(k);

Ipasuisnoiit omeent: B) Mg(x)+C(rpadgur) +3/205(r) = MgCO3(k);

4. M3menenue suranpnuu peakiin PbO»(x) + 2C(rpadgut) = Pb(k) + 2CO(r) paBHO:
a)-55.61.0) 55,61 B) 166,13, 1) -166,13

[pasunvroiti omeem: 0) 55,61 xJlx

S.M3menenue snepruu ['n00ca B 9TOMH K& peakunu paBHO:

8) 335.55;6)81,72; B) =81,72; I') 55,95

lpasunsioitt omeem: ; 1) -55.55 kJlx

0.M3MeHeHre FUTPONHU B HTOM JKE [IPOLECCE PABHO!

a)-372,68; 0) 180,46 B) 372,68, 1) 319.25;

[Ipasunsroiii omeent: B) 372,08 Jh/K

7.JlaHHAs peaknusl sIBIETCS:

a) SHAO0TEPMHUECKOMH, CAaMOIIPOU3BOJIbHOM; 0) SK30TEPMHUUECKOH, CAMOIIPOU3BOJILHOM;
B) SHAOTEPMUUYCCKOPH, HECaMOITPOU3BOILHON: I') IK30TEPMUUCCKOH. HECAMOIIPON3BOBLHOII.



[pacunvieitr omeen: a) IHJOTEPMUUECKOH. CAMOIIPOU3BOIBLHOM;

8.Ecnn ana peaxwn 2Ha(r) + Oy r) = 2H,0(r) ee cxopocts pasna 0,45, C(H2) =3 mounb/1, C(O;
(r) =1 MOJIB/JT, TO KOHCTAHTA CKOPOCTH paBHa

Ipasunoneiti omeent: 0,05

9.Cxopocts peakimu 4HC1(r) + O(r) = 2H20(r) + 2Cla(r) npu yBean4eHUN JaBJICHHS B
CHCTEeME B 3 pasza BO3pacTeT B pasa;

Ipasunonoiii omeem: BO3pacTeT B 243 paza

10.Maremarnyeckoe BbIpKeHHE 3aKOHa JeHCTBHSI Mace sl peakiiiy

Fe,03 (k) +3CO(r) = 2Fe (x)+ 3CO,(r)

a) W=k C pe20sCco 6) W =K Cpe20s Cco;B)W =k C’co )W = kel
[Tpasuneneiti omeent: B) W =K C’co

11.YpaBHeHue Appennyca UMeeT BIJ

a)V2/Vl1 :W/M/m; 6)i2/k=y""; ) ink = Ea/ RT: r) k= k. exp(-Ea/ RT).

[pasunsroiit omeen: ; T)K= K, exp(-Ea/ RT).

12.TTopsiiox peakiuu 2Fe’ +Sn® = 2F¢”" +Sn™’  no xenesy pasen

a)l 62 B3 14

Ipasunvreiii omeen: a)l

13. Temmneparypablii Ko3QduitenT pasen 3. Bo CKOJIBKO pa3 BO3pACTeT CKOPOCTh PEAKLIHI MPH
YBEJIMUEHHH TEMIIEPATyPbI Hi 20°C:

a)6;6)5;8)9;r)8?

Ipasuieneiti omeem: B) B9 pas;

14.B cootsercTsuu ¢ npuaInnoM Jle Llarense, yMEHLIICHHE KOHLEHTPALIMH ITPOAYKTOB
peakiui CMeLdeT PaBHOBECUE peaKiiuy

a) B CTOPOHY FCXO/IHBIX BELIECTB: §) B CTOPOHY TMPO/IYKTOB PEAKLIK | B) HE CMCIIACT
[pasuisneiti omeem: 0) B CTOPOHY MPOJYKTOB PEAKLUH

15.Bpeenne u36pitka HC1(r) 8 peaxuuio CuyO(k) + 2HC1(r) = 2CuCly (k) + H20 (r) cmectur
paBHOBECHE

a) BIIeBO; 0) BIIPABO; B) HE CMECTHUT

[pasunvusiti omeen: 0) BIPABO;

16.B0 CKOJIBKO pa3 MOBBICUTCS CKOPOCTE MpsiMoii peaktn N2(r) 4 Oa(r) =2NO(r) npu
MOBBILIEHHUH JABJCHMs B B CHCTeMe B 4 pasa:

a)p16; 6)B8; B)B4; I)B 32

[pasunvnuiii omeem: B a) B 16 pas,

17.B KaKyio CTOPOHY CMECTHTCS PaBHOBECHE PeaKiuy (1. 16) Ipy NOBLIUCHIH 1aBICHI:
a) BeBo; 0) BIPABO; B) HE CMECTHTCH.

[Ipasunsrvitt omeen: B) HE CMECTHTCSL.

18.Ecin T =4870 K. a Kpapu = 107, To m3menenue sHeprun [n66ca

AG pasro 279,74/ lx.

[pasunenoiir omeem: AG pasuo 279,74x]1x.

19.Ecnu kouctanTa pasrosecus Ke = 2,2 wis peakuuu 2NO(r) + O, (r) =2NOx(r), a
pasHoBecHble KoHueHTpauuy [NO]=0,02 moms/a [NO2| = 0.03 MOJIB/JI, TO HCXOAHAS
KOHLEHTPALMS KMCIOPO/i@ paBHa ___ MOJIb/II

[Tpacuronotir omeent: 1,038 M0/l

20.Ecian cKopocTh peakliii yBEIMUHBACTCs B 2 pasa [PH [OBLILLICHIH TEMIICpaTypbl OT 22°C no
32°C, TO HHEprus aKTHBALKUH pasHa 51,851 k) lK

= ET‘—TZ— lnk—z;E = gl 2 J00 In2=51,851x/{oc

* L=T, &k ° 308 = 295

2 1

s

Pybesxupiii konrpon Ne3

1.3H€M€HT-KHCHOTOO6pﬂBOB8T€Hb SIBJISIETCS OKUCIUTE/IEM B KHCJIOTC......



a) oproocopnoil, 6) a30THOIL, B) YroJbHOM, I) COISHOMN .

2.0KHCIUTENbHbIE CBOHCTBA OKCHIa Cepbl(1V) POSIBALIOTCS B PeaKLUH. ...
a) SO, + 0O; — 6) SO, + KMnO, + H.O —
B) SO, +NaOH — r)S0O; +H,S —

3.9MC B (B) u xoodduitent nepen HySO4 B peaxmun, mpoTexaioruel mo cxeme:
Al+ HySO4 —  Al(SO4); + SO + HaO  paBHBI oo v

4.Haunbonee cunbHo BbIpaxenbl BOCCTAHOBHTEIbHbIE CBOHCTBA Kees3a B Peakiny .....
2= - 2+ @
a) Fe + CO3” «» FeCO; +2¢ 6)Fe < Feo +2¢;
2+ 3+ - )
B) Fe" +» Fe™ +le™ r)Fe « Fe’ +3¢ .

5.DNeKTPOAHBIA noTeHuman Hukend. omymennoro B 0,001M pacTsop comm HEKes 11pH
(\1
temneparype 25°C paseti .....B.

0. CXGME\ [IPpaBuJILHO PA3OMKHYTOI'O MCIAHO-KaIMHCBOI'O FaJIbBAHHUYCCKOIO JJIEMCHTA [1pH
CTaHﬂapTHbIX YCJIOBHAX UMECT BU:

a) (A) Cu| CuSOyl| CdSO,| Cd (K), 6) (A) CulCu® | Ccd* |Cd(K),

B) (K)Cd|CdSOy]| CuSOy || Cu (A). r) (A)Cd|CdSOy4 | CuSOy || Cu (K).

7.1\40HGK}"HH]’JHO€ YpaBHCHHC pa()OTbl MEIHO-KaIMHEeBOIO FalbBAHMYCCKOTO SJIEMCHTA 1pH
CTAHAAPTHDBIX YCJIOBHUAX UMEET BUA ....

8. 0. J.C. MenHO-KaIMHEBOTO TallbBAHHYECKOrO SJIEMEHTA, PACCMOTPEHHOrO B Borpocax Ne 6,7,
PH CTAHIAPTHBIX YCIOBUSIX PABHO....
a)— 0,740 B, 6) 0.740 B, B) - 0,066 B, r) 0,066 B.

9.Ilpu nponyckannn 96484 Kn snextpuuectsa macca UMHKA, BblLAEIMBIIAsCS Ha Karoxe (6es
y4eTa MoOOUHBIX [IPOLECCOB) paBHA.....

10. O6bem x710pa, BBILAECIUBLIErOCS TP TEKTPONIK3E PACTBOPA XJIOPH/IA HATPHUS TIPH CHIIE TOKA
1A B TeueHne 9 yacos, paBeH ......
a) 1.88 n, 0) 0,94 1. B) 3.76 1, r) 7.52 1.

11. Cornacno Tabiuue CTaHAAPTHBIX OKHCIHTENbHO-BOCCTAHOBUTELHBIX IOTEHLMANOB, Ha
aHOJIE B MEPBYIO OUEPEeab OYIET Pa3psiKaThCs ......

- - ol 2’ 2— & " o
a) NO, 7/ NO3, 0) 257/5,057, B) 2CI'/ Cl, , r)21°/1J,

12.CornacHo Ttabsune CTaHJapTHBIX OKHCJIHMTEILHO-BOCCTAHOBUTENBHBIX — [TOTEHIMANOB, HA
KaTo/e B EPBYIO OUepeb OyIeT paspsKkarThes .....

24 3 2 2+
a) Pb™", 6)Sn"", B)Ni", r)Cd".

13.C yuerom nepenanpshKeHHs! TOTEHIMAN BBICICHHS BOXOPOIa Ha HUKEIICBOM ICKTPOIEC 1P
2 =0
pH = 7. nnornoctu toka 1 A/em” u temneparype 25°C pasen ....B.

14.C yyeToM nepeHanpsiKeHust MOTEHIUAN BLIICICHHSI KHCIOPO/1a Ha HUKEJICBOM JIEKTPOLE NPH
2
pH =7, mnornoctu Toka 1 A/em” u Temmneparype 25°C pasen......B.

15.IIpu anexrponusze 1M pactBopa XJopuiaa HUKEIST HA HUKEIEBBIX SEKTPOAAX, C YUETOM

b |
nepeHanpsHKeHtst BLIACICHUS BOLIOPO/IA U KHCIOPOAA NPH TJIOTHOCTH TOKa 1 A/CM™ , OCHOBHBIMH
IpoLeccamMu



Ha Karoae. Ha arno/e ABJITOTCA. . ..

a) 2H" +2¢° — H,, Ni¥ - 2¢° — Ni¥

6) 2H,O +2¢ — H, +20H, 2CI'- 2¢" — Cl

B) Ni¥  +2¢" — Ni°, Ni® - 2o =+ NP

r) 2H,O +2e"— H, +20H". 2H,0 -4e — 0O, +4H"

16. AHOJIHBIM TTO OTHOILEHHIO K Kee3y B ¢1abo KHCoil cpejie OyeT MOKPBITHE. ...
a) OJIOBOM,

0) cepebpom, onoBoOM,

B) cepedpoOM, OJIOBOM, HHKENEM, LIHHKOM,

I) LHHKOM, XPOMOM, THTAHOM, AIIOMUHHEM,

17 CXCM& Fa/lbBAHHYCCKOI'O 2JIeMeHTa. BO3HHKArOIETIO HpH KO])pO’SMM HHKGHL-XPOMOBOFO
CruiaBa B KUCIION C]JGI[@, UMECT BUJT ...

a) (A)Ni | H,0 | Cr (K),

6) (A)Cr |H" | Ni(K),

B) (A) Cr|Cr" || Ni|NiZ"

N (A)Cr |[OH | Ni (K).

18. [loTenuuan KaroAHoOro npowecca npu KOppo3ui HHKEJIb-XPOMOBOI'O ClljlaBa B KUCIIOH cpene
9 ) “ 2

(pH = 0) ¢ Bo3MOIKHOI KHCIOPOIHOI Aenospu3aLnel 11PU IJIOTHOCTH TOKal MA/cM™ paBen:

a) 0,390 B, 6)0,128 B, B) 1,218 B, r) 0,330 B.

19. TloreHuman karoanoro npouecca npu KOPpO3MH  HIKeIb-XPOMOBOTO CIIABA B KHCIO!] cpene
" N ” 2

(pH = 0) ¢ BO3MOKHOM BOAOPOAHOI Jenonspusamueii npi nnoraocT Tokal MA/cm paseH:

a) -0.33B, 0) 0.,113B, B)-0,627B, 1)-0217B

20.HanGomee BeposTHbIE mpoLEeceH |, MPOTEKAIOIIHE MTPH KOPPO3WH HHKEIIb-XPOMOBOIO CII/IaABA
U CUJIBHO KHCJION cpene...
a)A: Cr -3¢ — Cr"
K: Ni*'+2¢" — Ni,
6).A: Cr -3¢ — Cr
K: O; + H,O +4e” — 40H"
B)A: Cr -3¢ — Cr
K: O +4H" +4e — 40H
K: 2H" + 2¢° — H»
r) A: Ni -2e — Ni*",
K: O +4H" +4e — 40H"
K: 2H" + 2¢° — H,

Cnucok éonpocos Kk zauemy
1. OCHOBHbIE TOHSITHS U 3aKOHbLI XUNMUH.
2. DKCNEpUMEHTANIbHBIE [PEANOCBUIKH CIOKHOIO CTPOEHMs artoma. I[lmaHeTapHas MOZAelb
crpoenust atoma Pesepdopaa. [Tocrynarer Bopa.
5. OCHOBHBIE TIOJIOKEHNS KBAHTOBOM MeXaHuKu. BoiHoBas ()yHKIMS, aToMHAs OpOHTab.
4. XapaKkTepucTHKa COCTOAHMS HIEKTPOHa B atome. KBanToBble YHCaa, HX PH3HUCCKHIT CMBICI,
5. sp.df — opOuranu.  Emkocte 9Hepretuueckux yposHeil. [IpHHLMIBL  3aroqHEH s
SAEKTPOHAMK aTOMHBIX opOuTaiei.
6. Tabinua XWMHYECKMX 2JIeMEHTOB. [lepHoAMUEcKHH 3aKOH M IepHOHUEcKas CHCTeMa
XHMHMUECKHUX 3JICMEHTOB B CBETE TEOPHH CTPOCHMS aTOMA.



7. I1epuOAMYHOCTL B M3MEHEHHH CBOWCTB AJIEMEHTOB: PaIMyChl aTOMOB, SHEPIHH HOHH3AIMA 1
CPOJCTBA K BJIEKTPOHY, JEKTPOOTPHLATENLHOCTH, BAIEHTHOCTD U CTEIICHN OKHCIICHHUSI.

8. [TeprOoAHUHOCTE B HBMEHCHHH CBOHCTB KHCIOPOAHBIX H BOAOPOAHBIX COSTHHEHHIH JICNMEHTOB
I10 [IEPHO/IAaM U I'PYIIIIAM.

9. Xumnueckas cBs3b. CBOHCTBAa KOBAJIGHTHON CBSI3W: OJHEPrus, JUIMHA, HACBILIAEMOCTbD,
HalpaBIeHHOCTh. [ ubpunn3anus opoutasneil. & u « ca3u. KparHocTs cBi3H.

10. Kopanentnast cBsI3b, MeXaHU3MBl e¢ 00pa3z0BAHUS. DISKTPOOTPHUATEILHOCTL aTOMOB H
NOJSIPHOCTD CBsI3H. [[0JISIpHOCTL MOJIEKYJILI.

11. Monnas cBsi3b, Mmexann3Mm ee obpazosanus. Merainuueckast CBsi3b.

12. Tlonsitue © cKkOpocTH XHUMHMUECKHX peaklinit. CKOpOCTh I'OMOI'€HHOIO M IeTepOreHHOro
npoueccoB. PakTOPkI, BIMIIOLINE HA CKOPOCTh XHMHUUECKHUX PEaKLHI.

13. 3akoH ae#fcrBus mace. KoHCTaHTa CKOPOCTH peakiy, ee (PU3HUECKUN CMBICIL.

14, BnusHue Temrmeparypbl Ha CKOPOCTh XuMmuueckod peakuuu. [pasuno Banr-l'odda.
AKTHBHBIEC MOJICKYJIbl M YHEPrUsl aKTUBH3ALUK. Y paBHEHHE AppeHuyca.

15. OBGpatumeple ¥ HeoOpaTHMble peakiunu. Xumudeckoe pasHosecue. KoHCTaHTa XUMHYECKOIro
paBHOBECHHL.

16. CmelueHue XuMupyeckoro pasHosecust. [Ipununnst Jle-Ilaranse.

17. TepMoxuMHUECKHE 3aKOHBI H ypaBHEeHUsl. 3akoH ['ecca W ClAeCTBUS U3 HETO.

18. BryTpenHsist sHeprust W SHTAILIMs. DHTAILNNS 00pa30BAHUSA XUMHHYECKMX COEJUHEHMI.
M3meHeHne SUTAMLITHE B PA3THUHBLIN XUMHUECKHX [1Polleccax.

19. Bropo#i 3aKoH TepMOJIHHAMUKNA. DHTPONHs W €€ U3MEHEHHE [IPH XHMHUYECKUX IMpoLeccax 1
(pa3oBbIX MEpPEXoaax.

20.YcnoBust caMOIPOU3BOJNILHOTO TPOTEKAHMSI XUMHYECKHX peakuui. Dneprust ['mbbca, ee
M3MEHEHHE IIPU Pa3TMUHBIX XMMHUECKHX ITPOLECCaX.

21. CocTaB 1 CTPOEHUE MOJICKY LI BOJBI. ACCOUMALIMH MOJIEKYSI BOJbL. Boaopoanas cpa3n.
dusuueckue cBOHCTBA BOAb! (aHOMaIMs ). XMMHUECKHE CBOHCTBA BObI.

22.KecTKOCTh BOJILI, €€ THITBI H CITIOCOOL! YCTPAHEHHsI

23. Knaccudukanmst pacrBopoB. MexaHu3m IpoLecca pacTBOpeHus. Kpuetaoruaparsl.
['unpatnas reopus [{.M1.Menneneepa. PacTBOpUMOCTE TBEPALIX BELIECTB.

24. KounenTparusi pacTBOpoB. IIpoLeHTHas KOHLEHTPALM, MaccoBasi J0J PAacTBOPEHHOIO
BerecTBa. MossipHas KOHIEHTPALHUS PACTBOPOB.

25. HopmanbHast KOHIEHTpAIMS pacTBOPOB. DKBHBAJIEHT 2IEMCHTA U CJIOKHOIO BELLECTBA.

26. CpoiictBa pa3daBICHHBIX PACTBOPOB HERIEKTPOIUTOB. Ocmoc. OCMOTHYECKOE AaBACHHE,
3akon Baut-I'odda. 3axonrer Payis.

27. Teopust 37EKTPONMTHUECKON jaucconnanry. OCHOBHbBIE MOJIOKEHHsI Teopuu. Mexamnsm
JMCCOMMALIMM BEIICCTB ¢ PA3JIMUHBIMKI THIIAMH CBS3H.

28. Crenens auccoraniy 31eKTporos. CHAbHBIE U ¢/1a0ble dNEKTPOJIHTHL.

29. KueaoThl, OCHOBaHMsl W COJM B CBETE TEOPUH DJICKTPOJIHTHUYCCKOHN JIMCCOLHALIH.
Am(poTepHbIE THAPOKCH LI,

30. Peaxumu oOMeHa B pacTBOpax 9JIEKTPOJMTOB. HamnpapieHiocTs peaknuit oOMeHa B
pacTBOpax 3MEKTPOJTUTOB.

31. DaekTpoiamTHuecKas auccondanns soael. Monnoe mpoussesienre BOJIBL BonopoaHbiil
nokasare’ib.

32. Tunponus coseit. Cnyuan ruaposusa. Crenedb ruaponusa. Koneranta ruapoinsa.

33. Jlucnepenble cucteMbl. KiaccH@UKaLMs AHCIEPCHBIX U KOUIOM/HBIX CHCTEM.

34, OcHOBHbIE CBOHCTBA KOJUIOMJHBIX CHCTeM. YcnoBus MX Yyeroiuupoctu. [longarue o
CeIMMEHTALIUN U KOATyJISILIAH.

35. OKUCIIUTENLHO-BOCCTAHOBUTEIBHBIC Peakilii, BakHeH1ie OKUCIMTe I ¥ BOCCTaHOBNUTCIIH.
Pornb cpejibl B MPOTEKAHHE OKMCIHTEILHO-BOCCTAHOBUTCIIBHBIN PCaKlni.

36. Knaccuukaiys OKHCIHTEILHO-BOCCTAHOBUTELHBIX — peakunit. Mx poib B npupoie i
TexHuKe. MeTo/1 21eKTPOHHOro 0ataHca 1 HIeKTPOHHO-HOHN LI MeTo B OBP.



37.TlousTre 06 OIEKTPOAE M OIEKTPOAHEBIX ToTeHHmasnax. CTaHaapTHRIE [OTCHOMAILL
CTanxapTHbI BOAOPOIHLIH 371eKTpOA. [anbBalnueckie d1CMCHTEL.

38. DJeKTpONH3 pACTBOPOB M PacIUIaBOB  COJICH. 3akoHb!l  saekTposnza. [lpumenenue
SIICKTPOJIH3A.

39.0CHOBHBIE BH/ILI KOPPO3MH. XHMHYECKas KOPposusl. DIEKTPOXUMMUMECKAd  KOppO3Hi
MeTaI0B. MEeTOAb! 3alllThl METaJJIOB OT KOPPO3HUH.

40. TlonosKeHre METAIIOB B Tepuoadeckoii tadmie. CTpoeHie aToOMOB METAITIOB
41.Haxoxaenue MeTamios B npupoae. OCHOBHLIC METOAbI TOTYICHHS METAJLIOB.

42 PusnuecKue CBOMCTBA METAUIOB. MeTaindeckas CBsi3b. THITbl KPUCTALIHYCCKUX PELICTOK.
43 . XuMuyecKue CBOMCTBA METAIJIOB.

44. Opranudeckye MOJMMEPHBIE MATepUalbl H HX MCTOLBL TOJYHCHILL. Knaccuduranns
MOJTMMEPOB

45 Tunst BMC. [Tnactmaccsl.

MpakTuyecKue 32 aHHs
1. JlafiTe XapakTePUCTUKY ODJICMEHTa C MHOPAIKOBBIM HOMEPOM 37 u ero coeauHeHHH (¢
KHCJIOPOJAOM ¥ BOAOPOLOM) HA OCHOBAHMM €rO MONOKCHI B [IEPUOIHYCCKOM  cHCTEME
3JIEMEHTOB
2. Hamuimure 30eKTpOHHYIO (POPMYJTY aTOMa 3JeMEHTa C MOPs/IKOBLIM HOMEPOM 35
Kaxue ycTOHUHMBBIE CTETEHH OKHCIIEHHS XapaKTEePHBL /Ul HEro B HOPMATLHOM H BO30YIKIEHHOM
COCTOSIHUH
3. OnpejienTe BiL XHMHYUECKOIT CBSI3H B COCAMHCHIAX: CaCly. N,, CBry. H,0, PCl3, Ba.
4. OnpeaenuTe U3MEHEHHE IHTATBIHH (B K/12K) B peakumn:
2Fe,03 + 3C — 4Fe +3C0O»
SIBJISleTCS M AHHAS PeaKIHsl DHI0TePMHUECKON
5. Ompenenute u3MeHenue sHeprun ['n60ca B BLILICYKAa3aHHOM MPOLCCEe (B k) n cnenaiire
BLIBOJL O BO3ZMOIKHOCTH €r0 CAMOIIPOU3BOJIBHOIO IPOTEKAHHUS IPH  CTAHAAPTHBIX YCIOBHUAX?
6. Onpe/iesMTe U3MEHEHHE YHTPOIINI B TTpOlecce 2Fe,0; + 3C — 4Fe + 3C0O, (B Lx/K).
7.Paccuutaiite Temmeparypy (B K). npum KOTOpOI BO3MOXKHO OAHOBPEMCHHOC MPOTEKAHHE
BBILIEYKA3AHHOTO [IPOLECCa U B PAMOM, 1 B oOpaTHOM HarpaBieHnu?
8. Bo CKOJILKO pa3 BO3PACTET CKOPOCTh peakiuu 2 Fe(x) + 3COa(r) = Fe03(x) + 3CO(r)
[pH YBEJIMYICHUHU JaBJICHNS B CHCTEME B 4 paza?
9. Ha ckombko rpagycos C HYXKHO MORHATH TEMIEPATypy IS yBCIHACHHA CKOPOCTH
XUMHYECKOro rpouecca B 27 pas Mpu TEMIEPATyPHOM KO3 pHIMEHTE CKOPOCTH PCaKIHK
paBHOM 3.
10.Yemy paBHA KOHCTAHTA PABHOBECHS PCAKIIHH FeO(k) + CO(r) « Fe(x) + COy(r)
npu Cco=0.5 monb/1 Ceop=1.5 MOJIB/JI
1 1.ITpu onpeneseHHbIX YCIOBUAX PEAKIUA XJIOPOBOAOPOAA € KHCIOPOLOM sBIsIEeTCst 00paTHMOH
4HC1 (r) + O3 (r)----2Cly (0)+ 2H->0(r) H =-116.4x]lx
Kakoe BIMSAHUE HA PABHOBECHOE COCTOSIHAE CHCTEMbl OKQIKYT: Q) [TOHIACHHIE JABICHIA
0)roHMIKeHUE TEMIICPATy Pbl B) BBEJICHME KATAIN3aTOPa
12.HanucaTh ypaBHEHHsl CTYHNEHYaToil JMCCOLMALNY H;AsO4 ¥ Hanucarb BbIPAKEHHE
KOHCTAHTBI AUCCOLMAIIMN 110 2 — Ol CTYIIEHH
13.Konuenrpauus noros OH™=10" 0 vromu/n . Yxaxute snauenue pH n xapaxrep cpe/ibl
14. CocTaBbTe HJICKTPOHHBIE YpaBHeHUs. Paccrapbre KO3 PULHEHTBL B YPABHEHHAX PeaKiiil.
VKaKUTE KAKOE BEIIECTBO SABJISICTCS OKHCIMTEIICM, KAKOE-BOCCTAHOBHTC/ACM.
a) Cry03 + 3KNO; + 4 KOH = 2 K>CrO, + 3 KNO; +2 H0O
6) N32C1‘207 + 6KBr -+ 7HQSO4 :Cl‘z(SO4>3 + 3BI’2 + 31{280; = NEIQSOL/J + 71‘[20

15K 300 r 10% -ro pactsopa rmoko3sl npuinin 200 M1 BOABL Kakopa maccoast 107 (%0)
FIFOKO3bI B [TOJIYUEHHOM PacTBoOpe.



16. K 3 1 10%-noro pactsopa HNO; muornoctsio 1,054 r/en® npuGasuan S 1 2%-HOro
pacTBOpa TOM JKe KHCIOTHI IOTHOCTLIO 1,009 r/em’. Buidicante Maccosylo ([POLEHTHYIO) U
MOJISIPHYIO KOHIIEHTPALIHHU [OJY4eHHOr0 pacTBopa, 00heM KOTOPOro paBeH 8 1.

17. Haiitn MOJ’IS{plIOCTb HOPMAILHOCTD, MOJSILHOCTE PACTBOPA CEPHOL KUCTOTE! ¢ MACCOBOI
nounedt 15% (p=1,1 r/mi), o6nem 1.

18. CKOMBKO IPaMMOB COJIM HEOOXOJAHMO B3ATh A/l NPHIOTOBICHHA 250mn 2 M pactBopa
nepxiopara Hatpus (NaClOg)

19. Temmnepartypa Kumenust 5%-ro pactsopa OCH30HHONM KHCJIOTHI B sdupe pasna 35.53°C.
Onpejenute MOJSIPHYIO Maccy OCH30MHOH KMCIIOTBL. Temmneparypa kunennst dpupa 34.6°C.

s6ymuockonuyeckas nocroauuas agupa 2.16 (K/monb xr)
20.CocraBbTe MOJICKYJISIpHbBIE 1 MOHHO-MOJIEKYJISIPHBIC YPABHEHHs PCAKIHH
B3aHMOJIEICTBHUSI B PacTBOpax MeEXK1y: a) Cu(NO3), u K3S: 6) Ba(OH), u HNOj: ) FeCly 1
KOH.
21.Kaxue us coneii — AlCl;, KsS, Zn(NOs),, KBr — noxsepralorest ruaposusy? CocTaBbTe
MOHHO-MOJIEKY I PHbIC W MOJEKYJSipHble  YPABHEHHs  [HAPOJIH3a  COOTBCTCTBYIOULMX
coneit. Kaxoe snauenne (7 < pH < 7) HMEIOT pacTBOPBI TUX COJIEH?
22.Yemy paBHa BILC W KOYPPULHEHT nepeﬂ H,SO4 B peaxinu, MPOTEKAIOLICH 110 CXeMe:

Al+ H.SO; —  Al(SOy); + SO, -+ H,O
23.Uemy paBeH 311c1<T$Jo JIHBLH TOTEHIHAT MEAL, onywennoi B 0,001M pacTBOp oMM MEUM NpH
Temmeparype 25 OC (B’ Cu/ Cu* =0,34 B)
24 ITpuBemuTe CcXeMy DPasOMKHYTOTO — MEJHO-KAAMHEBOIO  [albBAHMIECKOrO dJICMeHTa TpH
CTAHJAPTHBIX YCIOBHSAX M MOJIEKYISPHOE YPABHEHHC €ro paboTbI
25.IIpuBeauTe cXeMy —TalbBAHIUECKOro SJIEMEHTA, BO3HHKAIOWIEro MpH KOPPO3HH HAKCIL-
XPOMOBOTO CIIIABA 1B KHCJIOH Cpefie
26. TlpuBeauTe HaubOJCE BEPOSTHLIE HIEKTPOAHBIC MPOUECCHI, MPOTCKAIONUIHE MPH KOPPO3HY
HHKEJb-XPOMOBOTO CIUIABA B CHIILHO KHCIIOH Cpejie
27. TlpuBemuTe NpUMEp IOKPEITHA, KOTOpOe OyaeT aHOJHBIM IO OTHOLICHHIO K OKEJICSY B
HelfTpanbHOl cpesie; KATOAHDIM N0 OTHOMIEHHIO K JKese3y B HeH TpaJbHON cpee.

6.4 ®ono ouenoubIX Cpeocms

Tonubii Gauk 3amaduil Juls TEKyLero u pyOeXHbIX KOHTpOJeH U IIPOMEeIKYTOYHON
ATTeCTALME [0 JUCLIAIUIMHE, I[OKA3ATENH, KPUTEPHH, MKATBI OLCHHBAHISL KOMICTCHLUU,
METOAMYECKHE MATEpHANLI, OMpPEEe/IONHe  [POUELyPbl  OLEHHBAHMS  00PA30BATCIBHDBIX
pe3YILTATOB, IPHUBEAEHD] B YHeOHO-METOAMIECKOM KOMILICKCE ANCLHILIHHDL,

7 OcHOGHAA U QONOTHUIMENbHAA AUMEPAntypa

7.1.0cHoBHast 1uTeparypa

1. Koposun H. B. O6mas xumus: YUeOHHK AN TEXHUUCCKHX CIHCL.H nanp.syzos/ H.B.
Koposui. - 4-e u3)1.. - M. Beiemast wkorna, 2003.-560 ¢

2. OBwas xumust [Dnexrpounbiit pecype] / Cysopos A.B.. Huxombekui JI. b - CIIo.
XUMU3JAT, 2017. - JJoctyn uz DLC «KoHCyIbTaHT CTyACHTA)

3 Xunust: Yuebnuk uis By30B [Dnextponnsii pecype] / Cemenos M. H., lle epdunosa M. JI. -
CI16. : XUMUBAAT, 2017. - Hoeryn u3 OBC «KoHCyabTaHT CTYACHTa»

4. Tlumanosuy W.JI. XuUMHS: METOAMYCCKHE YKa3aHWs, MPOIPANMA, PCLICHHC THIIOBbIN
3a7@4, NPOrPaMMHPOBAHHbBIC BOMPOCHI JUls CAMONPOBEPKM 1N KOHTPOJIBHLIC 3aaHis A/
CTYIEHTOB-3204HHKOB HHIKCHEPHO-TEXHUUCCKUX (HEXHMHUCCKIX) crieualibHOCTeH By30B.3-
e usa., uenp. - M.: 2003 - 128 ¢.



7.2, JlonogHuTeNLHAS JTHTEPATYpa

1.06was 1 Heopranuueckas Xumus [DnexTporublii pecype] @ yuednoe 1ocobue / moa pea. B.B.
Jlenucosa, B.M. Tananosa. - Pocros n/Jl : ®enuke, 2013, - (Beicmee obpasopanue) — Jloctyn
13 ObC «KoHCYIBTAHT CTYAEHTAN

2.06was ¥ Heoprauuueckas xumus [DnekTpoHHbi pecype] : yueb.-meron. ITocobne / H.ILIL
Mug¢raxosa. - Kasaup : Wsnarenscrso KHUTY, 2013.-  Jloctyn us DBC «Koneymbrant
CTYZIEHTAa»

3.0cHoBBI 001Iei xuMui [Dnexrponnbii pecype] / [pece U, A. - CI16. : XUMUSIAT, 2017, —
Jloctyn n3 DbC «KoHcynpTanT cTyaeHTa»

4 Tpaxtukym mo obmiei xumuu [DnextpoHubli pecype]: yueb. nocobue / [lox pex. C.O.
Jlynaepa. - 4-e usn., mepepab. n gom. - M. : M3narensctso MOCKOBCKOro rocyaapeTBeHHOro
yuusepcutera, 2005, - (Knmaccuueckuit yHuBepcuterckuii yuebnux). - Jloctynm ns DbC
«KOoHCYIBTAHT CTYIEHTAN

5.CrpaBOMHUK N0 XUMMM [DrekTponibii pecype] : yuebuoe nocodue / JLH. baunos, M.JL
[Mepdumosa, JI.B. IOmamesa, P.I. Yysunses. - M. : Ipocnext, 2015. — Jlocryn u3 9bC
«KOoHCYIBTAHT CTYAEHTaY

6.CripaBoYHKK 110 001l H Heopranunueckolt xumun [Dnexrpornsii pecype] / Jluann Po AL - 2-¢
w31, uenp. u gor. - M. : KosocC, 2013. — Jloctyn uz ObC «KoHCYNBTaHT CTyICHTa
7.97eKTPOXMMHYUECKHE MPOLECCHl: METOA. yKasatus 1o kypey "Obias xumus” [D1eKTpOHHDII
pecype] / C.JL. Bepesuna, A.M. FonyGes, H.H. Asynuuancias, 10.A. Tlyuxos, I'H. danees. -
M. : Wsmarenscrso MI'TY um. H. . Baymana, 2011." — Hoctyn u3 DBC «Koncynpranr
CTYAEHTA»

7.3 Jluteparypa, 13/1aHHAs BHYTPUBY30BCKIIM CIIOCOOOM

1. CripaBounsie TabAULLI K 1a00paTOPHBIM , IIPAKTHIECKHN paboTaM i s CaMOCTOATC/ILHOH
NOArOTOBKY 110 Kypey “Xumust™ /. Mpanuosa [.B., Msanosa T.A., Ilpoxoposa B.1.

- Kypran, :KI'Y,2008, - 37 c..
2. Metommueckie yKkaszaHus 1o Temam: Kracchl HeopraHmueckux coeumnenni; Ompeneicnue
MOJIIDHOM Macchl HKBHBaJIEHTa MeTalnd; KoJAnueCTBeHHbIH COCTUAB PACTBOPOB; XHMHICCKAs
TEPMOAMHAMMUKA;, XUMUUECKAs KHHETHKA, XMMHYECKOE PABHOBECHE, PACTBOPBI HICKTPOAHTOB::
XMMHSI BOALI(OIPEIETIEHHE JKECTKOCTH BOJBI):  OKHCIMTEILHO-BOCCTAHOBUTE/ILHBIC PCAKIIII:
3NEKTPOAHBIE MOTEHIHAIBI X 3JIEKTPOABMIKYIIUE CHIIBI; DJICKTPOJIN3; KOPPO3UST METAILIOB..
3. Bonpochl ¥ 3a1au [0 [POrPAMMHUPOBAHHOMY KOHTPOJIO 3HAHMM CTYAEHTOB [0 TeMam
1ab0paTOpHBIX PadoT.

7.4. Pecypest cetut MuTepHeTr. HeoOX0AMMbIC [Tst OCBOCHMS JIMCLUITTHHbI
http://elibrary.ru/defaultx.asp — Hayunas snextponnas dubiiorexa ELIBRARY.RU.
http://window.edu.ru/unilib — EAMHOE OKHO noctyna K 3/1eKTPOHHLIM oudnuorexam By30B
Poccnn.
http://biblioclub.ru — Yausepcurerckas 6Gubanorexa ONLINE.
http://virtuallib.intuit.ru — Bupryanenas 6ubanorexa « THTY T,



AHHOTaIMs X paboyell IporpaMme JUCIUILTHHEL
«XuMus»

O6pasoBaTebHOM IIPOrPaMMBI BBICIIEr0 0GPa30BaHHS —
porpaMm OakanaBpuara

13.03.00 Ds1ekTpo M TemI0TeXHHUKA

13.03.01Ten0oHepreTnka 1 TeMI0OTEXHAKA
HampapieHHOCTB: DHEproobecneuenue HPEANPUSITHI
@opMbI 00yYCHHUS: OYHAS, 3a09HAs

13.03.02 JsexTposnepreTuka u 3JIEKTPOTeXHHKA
HanpasnenHoCTS: DnekTpocHabxenne
@®opMbl 00yUeHHUS: OYHAs, 3a09HAS

23.03.03 OkenuryaTanus TPAHCHOPTHO-TEXHOIOMHIECKHX MAIIMH M KOMILIEKCOB
HanpagiienHocTh: ABTOMOGHIIBHOE X03SHCTBO H ABTOCEPBHC
®opmbl 00yUueHUs: 3a049HAs

27.03.04. YopaBiieHHe B TeXHHYECKHX CHCTEMAX
Hanpasnennocts: CHCTEMBI M TEXHHUECKHE CPE/ICTBA ABTOMATH3AIMH 1 yIIPABIICHHUS
@opMbl 00ydeHHs: OYHAs, 3a09HAs

Tpynoemxocts auctumumnst 3 3E (108 akagemuueckux 4acoB)
Cemecrp: 1 (ounas popma oOyuenus, 3a0unas Gpopma o0y4deHus)
@®opma IPOMEKYTOYHON aTTECTALMH; 3a4eT

ConepxaHue TUCLUIIIHHBI
OcCHOBHBIE HOHSTHS W 3aKOHBI XUMHH, Ctpoenne aToma, peakIHOHHAS CIIOCOOHOCTE
BEILECTB. DJIEMEHTHl XHMHYECKOH TEPMOJMHAMUKH K KHHETHKH, TEOPHSI U TPAKTHKA
pacTBOPOB, MCKTPOXUMHYECKHE HPOLECCH, XUMHsl 3JIE€MEHTOB, 3JIEMEHTHI OPraHHYECKO
XUMHH ¥ OPraHHyYeCKUe IOJUMEPHbIE MaTepPHaIbl



