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1. OEJIM U 3AJAYHN OCBOEHUSA AUCHUIIJIMHBI (MOAYJIA)

[Iporpamma IUCIHUIUIMHBI cocTaBieHa Ha ocHoBe TpedoBanuit ®I'OC BO u
IpeaHa3Ha4YeHa IS CTyIeHTOB HanpasieHus noarotoBku 05.03.02 - 'eorpadwst.

1.1. OcHOBHBIE e 1M OCBOEHUS TUCIHUILINHBI:
Xumust otHocuTcs 0y0ky b1.b.12 (6a3oBast yacts).

XuMHsI — OJlHA U3 BaXKHEUIUX (YHIAMEHTAIbHBIX E€CTECTBEHHBIX HAaYK,
u3yyJaromiasi BeIllecTBa, HMX CBOWCTBA M TIPOLIECCHI MPEBpAIlCHUs] BELIECTB,
COMPOBOXKJIAIOIIMECS] M3MEHEHHEM COCTaBa M CTPYKTYpbl. XUMHUS SIBISETCS
oO1eTeopeTnyecko qucuruinHo. OHa rpu3BaHa J1aTh CTYJEHTaM COBPEMEHHOE
HayJHOE MPEJCTABICHUE O BEIIECTBE KaK OJTHOM M3 BHJIOB IBWKYIIICHCS MaTCpHH,
0 MyTSAX, MEXaHW3MaX U CIToco0ax MpeBpaIleHUs OJHUX BEIIECTB B IPYyTHE.

3HaHWE OCHOBHBIX XHMHYCCKHMX 3aKOHOB IIOHHMAaHHE BO3MOXKHOCTEH,
MPEACTABIIEMBIX ~XHMHCH, 3HAYUTEIBHO YCKOPSIET TIOJYyYCHHE HYXKHOTO
pe3yibTaTa B pa3linyHbIX cepax HaydHOU JesTeabHOCTH. OCOOEHHOCThIO XUMHUH
KaK JAUCIUIUIMHBI JJI1 CTYJCHTOB HEXMMHUUYECKHX CIEIHUAIBLHOCTEH, B YaCTHOCTU
CTYJIEHTOB-T€OrpadoB SBISETCS TO, YTO B HEOOJBIIOM IO 00BEMY Kypce
HEOOXOJMMO OCBOMTH CBEJCHUS MPAKTUUCCKU W30 Bcex oTpacieit xumuu. OOmas
XUMUS 3aKJIaJbIBAET TEOPETHUECKUE OCHOBBI JJIsi MHOTOOOpPAa3HOM W CIIOKHOU
KapTHUHBI XUMUYECKHUX SBIICHU.

[enb xuMHUUECKOM MOATOTOBKM OaKagaBpa 3aKJII04aeTCsl He B a0COTIOTHOM
3HAHUM 3aKOHOB, HE B HAKOIUICHMH (DAKTUYECKUX CBEIACHUI O CBONCTBax
pPa3TUYHBIX MaTEepPUAIOB, HE B 3alIOMMHAHWM CYIIECTBYIOIIUX TEXHOJOTHMUECKHX
pEeKOMEHAIui, a B CO3JaHUH XMMHUYECKOTO MBIIIUICHUS, IOMOTAOIIET0 peniaTh
BOIIPOCHI KauecTBa M HAJACKHOCTH, a TaK)Ke MHOTOOOpa3HbIE YacCTHBIC MPOOJIEMBI
(U3UKO-XUMHUYECKOTO HAIPaBJICHUS.

[{ens n3ydeHust Kypca XUMHAH — IIOMOYb CTYACHTaM TMO3HATh MaTEPHATbHBINA
MU, 3aKOHBI €T0 Pa3BUTHS, XUMHUIECCKYIO (DOPMY JIBMIKEHUS MaTePUH, 3aKOHBI €€
pa3BUTHS, OCBOMTh OCHOBHBIC 3aKOHBI XMMHH W OCHOBHBIE 3aKOHOMEPHOCTH
Pa3BUTHS XUMHYECKUX PEAKIIUA.

[Iporpamma opreHTHpOBaHA HA TOCTHKCHHE CIICTYIOIINX TETIeH:

® OCBOCHHE 3HAHMH O XMMHYECKOM COCTaBIIOLIECH E€CTECTBEHHO-HAYyYHOU
KapTHHBI MUPA, BAXKHENIINX XUMUYECKHUX MTOHATHSX, 3aKOHAX U TEOPUSIX;

e OBJAJIcHHEe YMEHMAMM IPUMEHATH MOJYYSHHbIC 3HAHUS M OObSICHEHUS
pa3HOOOpa3HbIX XUMHUYECKUX SIBJICHUN U CBOMCTB BEIIECTB, OIEHKU POJIU



XUMHH B Pa3BUTHM COBPEMEHHBIX TEXHOJOTMA M TOJYYEHUH HOBBIX
MaTepUaos;

pa3sBHTHE IMO3HABATEJIbHBIX HHTEPECOB U  HMHTEIEKTYAJIbHBIX
CIOCOOHOCTEN B MPOIECCE CAMOCTOATEIBHOTO MPUOOPETEHUS XUMUYECKHIX
3HaHUW C HCIIOJIb30BAHUEM PA3UYHBIX MCTOYHHUKOB HH(OpPMAIMH, B TOM
YHClie KOMIBIOTEPHBIX;

BOCNIUTAHME YO€XKIEHHOCTH TIO3UTUBHON pOJM XHUMHH B JKU3HHU
COBPEMEHHOT0  OOIIECTBA, HEOOXOIMMOCTH XUMHYECKH I'PaMOTHOIO
OTHOILIEHUSI K COOCTBEHHOMY 3JI0POBBIO U OKPY>KAIOILEH CpeJie;
NpuMeHeHue MOJYYeHHbIX 3HAHUH M YMeHui J71s1 6€3011acHOro
MCTIOJIb30BaHUs BEIIECTB U MAaTEPUAJIOB B OBITY, Ha TPOU3BOJICTBE U B
CEJIbCKOM XO3SIMCTBE, /I PEIICHUsI IPAKTUUECKUX 3a7a4 B IOBCEIHEBHOM
KU3HU, IS NPEIYNPEXICHUS IBJICHUM, HAHOCAIUX BPE 310POBbIO
YeJIOBEKA U OKPYKAIOIIEH cpelie.

1.2. OcHOBHBIE 3212491
MepeaaTh OCHOBHBIC TEOPETUUCCKUE 3HAHUS 110 KYPCY XUMUH;
MTOMOYb YYAIIUMCS TTOJTYyYUTh HABBIKH BBITOJTHEHUS JJAOOPATOPHBIX padoT;
HAy4HUTh PeIIaTh TUIIOBBIE 33/1a4l U PACIIUCHIBATh YPABHEHUS PEaKITUii;
YTO CIOCOOCTBYET HE(OPMaATHLHOMY YCBOCHHUIO TEOPETUUYSCKOTO MaTepHraa;
c(hopMHUPOBATh HABBIKM XUMHYECKOTO MBIIIJICHUS Y CTYICHTOB.

B pe3ynbrare u3ydyeHusi Kypca XMMUU CTYJEHThI JOJIKHBI TPUOOPECTH 3HAHMS,

KOTOPbIC IMOMOTI'yT pemarb MHOI'OYHCJICHHBIC XUMHNYCCKUEC HpO6J’ICMBI,

BO3HHUKAIOIINC IIpU pa60Te B PA3JIMYHBIX OTPACIIAX ITPOMBIIIIJICHHOCTH.



2. MECTO JUCIMIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII BO

VYyebnass auctuiuinHa «Xumus» B COOTBEeTCTBUU ¢ DepepaabHbIM
['ocynapcTBeHHBIM — 00pa30BaTEIbHBIM  CTAHAAPTOM  BBICIIEr0  0Opa30BaHUS
aBisgercs: (enepanibHbIM KOMIOHEHTOM 0a30BOM 4acTu y4yeOHOro Imukia — b2
MaTeMaTH4ecKuii U €CTECTBEHHO-HAYUYHBIA LUK M 00S3aTE€IbHON JUIsl W3y4YEHUs
cTryaeHTamu 1 Kypca ouHoU (hopMbI 00yUEHUS.

B cootBerctBUM ¢ DenepanbHbIi TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICIIETO O0Opa30BaHMs 110 HampaBieHuto mnoarotopku 021000
reorpadus (kBanudukamus (CTENneHb) «bakataBp») pe3yiabTaTe U3ydeHus: 0a30Bon
yactu nukia bl GakamaBp goikeH 3HATh: QyHIaMEHTalIbHbIC pa3lieibl (PU3UKH,
XUMHHU, OMOJIOTUH, SKOJIOTHH B 00beMe, HEOOXOAMMOM /ISl OCBOCHUS (PUBNYECKUX,
XUMHUYECKUX W OHMOJIOTMYECKUX OCHOB B OOIIEH, (PU3NYECKON U COIHATBHO-
PKOHOMHUYECKOI reorpadum.

JlanHast AUCIMUIUIMHA MPENOAAETCS CTYAEHTaM Ha IIEPBOM Kypce.

JUist u3ydeHuss XUMUKM B YHUBEPCUTETE HEOOXOAUMBI 3HAHUS XHMHH,
bu3uKku, MaTeMaTuku, HHPopmMaTuku, punocoguu B o0beMe CpeTHEH MIKOJIbI.

[IpeaBaputenbHO U3 Kypca MaTEMaTUKH JOJKHBI  OBITh  H3YYEHBI
CJIEYIOIME TEMbI, UCTIOIb3yEMbIE IPU MPOXOKACHUN Kypca XUMHH:

- DJEMEHTapHas MareMaThka (MpONOpUus; 3HAKKM NPOMNOPLMOHAIBLHOCTH,
OCCKOHEUHOCTH, AaOCOJIOTHOM BEJIWYWHBI, MOHATHE PA3HOCTH, 3HAKU <, >;
HATYpaJIbHBIN ¥ IECATUYHBIN Jorapru(Mbl, BBIYUCICHNE JECITHYHOTO JIoTaprudma;
MOHATUE TIPOLIEHTA; BBIYUCICHHE aOCONIOTHOM M OTHOCUTENBHOW OHIMOKH
HKCIIEPUMEHTA; MaTeMaTU4YecKasl 3aluCh JIOTHYECKOW 3aBUCUMOCTH, TMOJIMHHON
3aBUCUMOCTH (KO(DPHUITUEHT MPONOPIUOHATBHOCTH);

- BBICIIIAs MaTeMaTuKa (MMOHATHE TIEPBOI M BTOPOU MPOU3BOTHOMN).

B nensx ycTpaHeHMs W3JIMIIHETO Mapajuieliu3Ma U MOBTOPEHUS HU3y4YEHUS
OJIHOTO U TOTO K€ Marepuaia no GU3NKe U XMMHUU B JIEKIIUOHHBIN KypC BKIFOUEHO
paccMOTpeHHE CIEAYIOIUX MOHATHM 1o Teme «CTpoeHwe aTomay: TIJIaBHOE,
OpOMTaNbHOE W MAarHUTHOE KBAHTOBBIE YHCIA, CIHH JJIEKTPOHA, CIUHOBOE
KBaHTOBOE 4YHCJO, mpuHiumn [laymu, pacrpeneneHue SJIEKTPOHOB B aTOME IIO
YHEPreTUYECKUM COCTOSTHUSIM.



3. TPEBOBAHMS K YPOBHIO OCBOEHMS TUCHUTIIMHBI
(MOJLY.JIST)

[Tporecc M3yueHuss AUCIUILIMHBI HampaBjieH Ha (OpMUpPOBaHKE JIEMEHTOB
cienyromux komnereHiuid B coorBerctBuM ¢ GI'OC BO u OIIOII BO mno
JTAHHOMY HaIIpaBJICHUIO MOJATOTOBKH (CIEIHATIBHOCTH):

3.1. Daementnl o00mekyJbTYpHbIX (OK) u mnpodeccuonanbubix (IIK)
KOMIIETEeHLUH, (DOPMHUPYEMbIX JAaHHOM JHCLUIIIMHON

- CriocoOHOCTh BIaAeTh 0a30BBIMH 3HAHUSIMU (DYHIAMEHTAIBHBIX Pa3IeIoOB
(bU3UKN, XUMHUM, OUOJIOTHUH, DKOJIOTUU B 00bEME, HEOOXOJAUMOM JJii OCBOCHUS
bU3NYECKUX, XUMUYECKUX, OHOJIOTMYECKUX, DKOJIOTHYECKHX OCHOB B OOIIEH,
(bu3nuecKoil U conuanbHO-3KoHOMUYecKoi reorpadun (OIIK-2).

3.2. Pe3yabTaThl 00pa3zoBanus, popMupPyemMoro JaHHOM IUCHUIIINHON
B pe3ynbraTte 0CBOCHUS TUCHUILUIMHBI 00yUYarOITUNCS TOKEH:

3HaTh:

* OCHOBHBIE XHMHUYCCKHE 3aKOHBI M TIOHSATHS: BEIIECTBO, XHWMHUYCCKHU
AJIEMEHT, aTOM, MOJIEKYJIA, OTHOCHUTEJIbHBICE aTOMHAs W MOJICKYJIApHas
MAacchbl, HOH, aJUIOTPOIIHS, U30TOIIbI, XUMHUYECKast CBSI3b,
AJIEKTPOOTPHUILIATEIIBHOCTh, BAJIEHTHOCTb, CTEIEHb OKHUCJIEHUS, MOJIb,
MOJISIpHAsE Macca, MOJSIPHBI 00bEeM Ta3000pa3HbIX BEIECTB, BEIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, JICKTPOIUT U
HEDJICKTPOJIUT,  DJICKTPOJUTUYECKAsT  JTUCCOLMALMS,  OKUCIUTENb U
BOCCTAHOBUTEIb, OKHUCJICHUE M BOCCTAaHOBJIEHHE, TEIUIOBOM dddekT
pEaKUHUH, CKOPOCTh XHMHUYECKOM pEaKUuH, KaTain3, XHUMHYECKOE
PaBHOBECHE, 3aKOHBI: COXPAHEHUS MACChl BEUIECTB, MOCTOSIHCTBA COCTaBa
BEIIECTB, Ta30BbI€ 3aKOHbI, nepuoandeckuii 3akoH .M. Menneneena,
PAa3JIUYHbIE XUMUYECKHE CUCTEMbI, OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakiuii, peakIMOHHYIO0 CITIOCOOHOCTh BEIIECTB HAa OCHOBAaHWUU 3HAHUS O
CTPOCHUU aTOMOB, MNEPUOJUYECKONW CHUCTEMBI 3JIEMEHTOB M XUMHYECKHUU

CBS3M.
YmMmerh:
* PacHUChIBATH YPABHEHUS PEAKLINH,
b HpOI/I3B0)II/ITB pacqu bI, I/ICHOHBSYSI OCHOBHBIC XUMHNYCCKHUC
3aKOHOMEPHOCTH.

* TPOBOJUTH CAMOCTOSITEIBHBIM TMOMCK XUMHUYECKOM HH(pOpMAIUU C
WCIIOJIb30BaHUEM PA3JIMUHBIX MCTOYHUKOB (HAYYHO-TOMYJISIPHBIX W3JIaHUH,



KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); HCMOIB30BAThH
KOMITBIOTEPHBIE TEXHOJOTUU MJii OoOpabOTKM M TMepefauyd XUMHUYECKOM
uH(OpMAaIUU U €€ MPECTABICHUS B Pa3IUYHbIX (OpMax;

* OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa W CTPOCHUA,
NPUPOJIYy XUMHUYECKON CBS3M (MOHHOM KOBAJCHTHOM, METAUIMYECKOU H
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKIMH U TMOJIOKEHUE
XUMHUYECKOTO PaBHOBECHS OT Pa3IUYHbIX (PaKTOPOB;

* BBIIOJHATh XMUMHUYECKMM SKCHEPUMEHT IO PACIIO3HABAHUIO BAKHEWIINX
HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUN;

* CBs3bIBaTh M3Y4YCHHBIH MaTepuanl €O CBoeld  mpodecCHOHATBHOU
NEATENBHOCTBIO;

* pelaTh pacyeTHHIE 3aJa4H 110 XUMUYECKUM (HOpMyJIaM U YPaBHEHHSIM;

Baanern:

HaBBbIKaMU 0€30MacHOM pabOThl C XUMUYECKUMU PEaKTUBAMHU, PACTBOPAMH,
METOJIaMH T10 BBISIBJICHUIO MPU3HAKOB MPOTEKAHUS PEAKIUU,

METOJIaMU Ka4YE€CTBEHHOT'O U KOJIMYECTBEHHOTO aHaIn3a

IPOBOJNTh aHAJIU3bl OOBEKTOB (KAYECTBEHHBIH W  KOJWYECTBEHHBIN
aHaJIN3bl).

IIpuoOpecTn ONBIT AeATEILHOCTH:

HCIIOJIB30BAaTh HpI/IO6peTCHHBI€ 3HaHHUSA MW YMCHHUSA B HpaKTquCKOﬁ
ACATCIBHOCTH U HOBCCI[HCBHOﬁ KHU3HU:

e I OOBSICHCHHUS XUMHUYCCKUX SIBJICHHUN, TPOUCXOSIINX B IPUPOJIE, OBITY M Ha
IIPOU3BOJICTBE;

® OMNpEIC/ICHUS BO3MOXXHOCTH IPOTCKAHHUS XUMHUYCCKUX IPEBpAICHUN B
pa3IMYHBIX YCIOBHSIX U OLIGHKH HUX IOCIICICTBUM;

® SKOJIOTUYECKH IPaMOTHOTO IOBEACHHMS B OKPYIKaIOIIEH cpejie;

® OICHKA BIMSHHAS XHMHYCCKOTO 3arpsi3HEHUS OKPYXKAIOMmeH cpenbl Ha
OpraHu3M YeJIOBEKa U JIPYTHUe KUBBIC OpPraHU3MBI;

e (e30MmacHOro oOpameHuss ¢ TOPIOYMMH M TOKCHUYHBIMHU BEIISCTBAMU H
71a060paTOPHBIM 000PYIOBAHUEM;

® [PUTOTOBJICHHWS pACTBOPOB 3aJaHHOM KOHIIEHTpAallMd B OBITYy W Ha
IIPOM3BOICTBE;

® KPHUTHYCCKOM  OICHKH  JOCTOBEPHOCTH  XHUMHYECKOW  HH(pOpMAIHH,
MOCTYTAIONICH U3 pa3HbIX UCTOYHUKOB.



COAEPKAHUE U CTPYKTYPA JUCIHUIIJIMHBI (MOAYJISA)

Taonuua 1. Conepxxanve TUCUMILTHHBI (MOTYJIs)

pasn
ea

Haumenosanue
pasznena

Conepxanue pasjena

®dopma TeKyIero
KOHTPOJIA

OcHOBHBIE
MOHATHSA U
3aKOHbI XUMHH

OCHOBHBIE TOHATUSA XUMUMU.
AToM, MoJeKyla. XHUMWUYECKU
anemMeHT. IIpocToe u cloXHOE
BEILIECTBO. XUMHUYECKASI PEAKIIHA.
Xumuyeckass (GopMa JBUKCHHS
Marepur. Mecto XuMHM B PSILy
IPYTUX €CTECTBEHHBIX 151
I'YMaHUTapHBIX HAYK.

ATOMHO-MOJIEKYJISIPHOE
Y4EHHE B COBPEMEHHOM XHWMMHH.
CrexuomeTpuueckue 3aKOHBI.
CrexuomeTrpuueckue u
HECTEXUOMETPUYECKUE
COCIUHEHUS.

JIOMaIllHee
3ananue (/13);
koJu1okBUyM (K);
PYOEKHBIM
koHTpob (PK);
tectupoBanue (T)
penieHue 3aaa4d

PacTBoOpbI

[ucnepcHbie
UctunHbie u KOJUJIOU/THBIC
pactBopel.  OOmme  CcBOMCTBa
pacTBOPOB. PactBopumocTh
BEIIECTB. PacTBOpMMOCTH  Kak
(bU3UKO-XUMUYECKUN rporecc.
HNonHoe mipousBeeHUE  BOJBI.
Bopoponubsiii  mokazatens (pH).
Metonsl OIpeleIICHUs pH.
BydepHbie pacTBOpBHI.

CHCTCMBHI.

JOMaIllHEee
3aganue (/13);
koJutokBuyM (K);
PYOEIKHBIM
koHTpoJib (PK);
tectupoBanue (T)
3aIuTa
nabopaTopHOU
paborts1 (JIP)

XumMuueckasi
TEPMOAMHAMMKA
. JHepreTuKka
XHMHYECKHX
MpoIeCcCoB

[lonsTne  TepMOAMHAMUYECKOU
CUCTEeMBbl. BHYTpeHHsIsI SHEprus u
SHTAJBIIMSL  BelmecTB. Temiora
XMMHUYECKOM  peakiuu. 3aKOH
I'ecca. Ourponus. HampasiieHue
XUMUYECKON peakiuu. DHEprus
I'n66ca. CraHmapTHbIE YCIOBHS.

OCHOBHBIC 3aKOHBI
TEPMOJIUHAMUKH. XUMHUYECKOEe
paBHOBecue.  IIpuHIUNUaNIbHAS
00paTUMOCTh XUMHYECKOU

JIOMalllHEee
3aganue (/13);
kosutokBuyM (K);
PYOEIKHBIM
koHTpob (PK);
tectupoBanue (T)
pelieHue 3ajaau
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peaKIuH. [IpakTuyecku
HeoOpaTUMbIe peaKkIuu.
Nctunnoe u KaXKyIieecs
paBHOBecue. ['oMoreHHele U
reTeporeHHbIe paBHOBECHS.
KoHncranra paBHOBECHS.
Cwmenienue XUMHUYECKOTO
PaBHOBECHSL. IIpaBuiio Jle-
[[TaTtenpe. Pa3oBbIE PABHOBECHS.
[IpaBuno ¢a3 ['m66ca. Auarpamma

COCTOAHUA

3aIuTa
nabopaTopHOI
pa6oTsl (JIP)

Xumuueckasi
KHHETHKA.
XuMHnueckoe
paBHOBecCHe.
Karanu3s

XuMH4decKas KUHETHUKA.
Knaccudukanus XUMHUYECKUX
pEaKIuu. ['omorennsie 151
reTepOreHHbIE ITPOLIECCHI.
CKOpOoCTh XMMHUYECKOW pPEaKIHH.
KoncranTa ckopoctu. Ilopsiaok u
MOJIEKYJISIPHOCTD peaKuuu.
DaKTopHI, BIIMSIFOLLIAE Ha
CKOPOCTh XHMHUYECKON pPEaKIUU.
3aBUCUMOCTh CKOPOCTH pPEaKIuu
oT Temreparypsl. [IpaBuno Bant-
l'opda. Ilonarue o006 »sHEpruu
AKTUBALUH. YpaBHEeHHE
Appenuyca. Karanutnueckue
pEaKuuu. ['oMorennbI 151
rereporeHHbi katanus. [lonsarue
0 MEXaHU3ME KATAIUTUYECKUX
peaKLHnil. AyTokaranus.
DepMEHTAaTUBHBINA KaTAJIN3.

JOMalIHee
3ananue (/13);
koJutokBuyM (K);
PyOEKHBIM
koHTpob (PK);
tectupoBanue (T)
pelieHue 3aaay;
3aIuTa
nabopaTopHON
paboTtsl (JIP)

XuMH4YeCcKas
CBA3b

OcHOBHBIE XapaKTEPUCTHKU
XUMHUYECKOUN CBSI3U: JJIMHA,
SHEprus, BaJICHTHBIC YTJIBL.
[TonsipHOCTH 5 JUIIOJILHBIN
MOMEHT CBs3H. OCHOBHBIE THIIBI
XUMHYEeCKOor cBsa3u. (CBoMCTBa
COCJMHCHUN C KOBAJCHTHOU U
HOHHOM CBSI3bI0

JOMaIllHEe
3aganue (13);
koJutokBuyM (K);
PYOEIKHBIM
koHTposib  (PK);
tectupoBanue (T)

KauyecTBeHHBIN
"
KOJIMYeCTBEHHbI
M aHaJu3

KauecTBeHHBIN U
KOJIMUECTBECHHBIN aHajan3
HEOPTraHWYECKUX U OPraHUYECKUX
BCIIECCTB. XHUMHYECKHUE,
busznueckue u ¢bu3uKo-

JIOMaIlHee
3ampanue (13);
koJu1okBUYM (K);
pyOeKHBII

koHtpoib  (PK);
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XUMHUYECKHE METO/bI
AHanutuyeckui CUTHAJI.
CoBpemeHnHble  TpeOOBaHMS K
METOJaM aHaJIM3a: MPABUIBHOCTD,
BOCIPOU3BOAUMOCTb,

CEJIEKTUBHOCTD, 3KCIIPECCHOCTb,
BO3MOXHOCTh  aBTOMAaTH3alLUU.
CBsi3b  Mexay OOBEKTOM U
METOJIOM aHAJIM3A.

aHaJIr3a.

tectupoBanue (T)
3aIuTa
1ab0paTopHOI
pa6oTsl (JIP)

CrtpoeHnue u
cOCTaB
aTMoc(epbl

Crpoenue u COCTaB
atMochepsl. DU3UKO-XUMUIECKUE
MPOIIECCHl,  MPOTEKAIImue B
aTmocdepe. OcobOeHHoctu
XUMHYECKUX  TPEBPAIICHUN B
tponiocepe Ponmb  cBOOOIHBIX
pamukainioB.  [IporHo3mpoBaHue
U3MEHEHUI XUMUYECKOTO COCTaBa
atMochepsl W KJIMMara 3eMIIH.
OpraHnnyeckue COCAUHECHUS B
Tponiocepe. CoeuHeHHs Cephl B
tporocepe. CoenuHeHHUs a3zoTa
B Tpornocdepe

JIOMaIITHee
3ananue (/13);
koJutokBuyM (K);
PYOCIKHBIM
koHTpoJib (PK);
tectupoBanue (T)

Crpoenue u
COCTaB

ruapocdepsbl

Crpoenue 151
ruapocdepsl.
XUMUYECKHE
ruapocdepe.

COCTaB
dusuko-
MPOLIECCHI B

JIOMaIllHee
3aganue (/3);
koJu1okBUYM (K);
PYOCIKHBIN
koHTpoJib (PK);
tectupoBanue (T)

Crtpoenue u
cOCTaB
Jurocpepbl

JIutochepa u ee CTpOEHHE.
Musnepalibl ¥ TOpPHBIE TOPOJIBIL,
PacnipocTpaHeHHOCTh  3JIEMEHTOB
B 3emHOM kope. IIpaBmio JI.H.
MenpgeneeBa. IlpaBuno Opmo u

I'apkuHca. I'eoxumuueckas
Kiaccudpukanus SJEMEHTOB B
3EMHOM KOpE. Penkue 51
paccesiHHbIC 3JIEMEHTBHI.
I'eoxumuns naHamagdToB.

buorennas MUTI'palysg 9JICMCHTOB.

JOMaIllHEee
3aganue (/3);
koJutokBuyM (K);
PYOEIKHBIIM
koHTposib  (PK);
tectupoBanue (T)
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Tabauya 2. O61ast TPYA0EMKOCTb JUCUMILIMHBI COCTABJIACT 3 3a4eTHBIX

equnul (108 yacos)

TpyIoeMKOCTh, 4achl
Bug paGoTsl
1 cemectp Bcero
O01mas Tpy10eMKOCTh 108 108
KonrakTHas pa6ora: 34 34
Jlexuuu (JI) 17 17
[TpakTueckue 3ausarus (113)
JlaGopatopusie pabotsl (JIP) 17 17
CamocrosiTesibHast padora: 47 47
Pacuetno-rpaduyeckoe 3ananue (PI'3)
Pedepar (P)
Dcce (9)
KoHntposbHas padora (K)
CaMOCTOATENBHOE U3YUYECHUE PA3IECTIOB 47 47
CaMoroarotToBka
Kypcosasi padora (KP)
Kypcosoii npoekr (KII)
IoaroroBka u NpoxoxaeHNe 27 27
NMPOMEKYTOUYHOI aTTecTaluu
Bua npome:xxyTo4HOI aTTecTaluu DK3aMeH DK3aMeH

Taonuua 3. /lekyuonnwie 3anamus

NoNe

Tema

OcHoOBHDBIC NMOHATHSA ¥ 3aKOHbI XUMHH. OCHOBHBIE MOHATHS XHUMMHU.
AToM, Mousekyna. XuMmuuecknid adnemeHT. [Ipoctoe wu  cinoxkHOoe
BEIIECTBO. XHUMHUYECKas peakuus. Xumuueckas GopMma JIBUKCHHS
Matepuur. MecTo XuMUM B PSIY APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX
HayK. ATOMHO-MOJIEKYJIIPDHOE€ VyYE€HHE B COBPEMEHHON XHMHUHU.
CtexuoMeTpuuecKue 3aKOHBI. CtexuomMeTpuuecKue u
HECTEXMOMETPUUECKUE COCTUHCHMUSI.

PactBopel. JlucnepcHeie cucteMbl. VICTUHHBIE W KOJUIOWIHBIE
pactBopbl. OOmue CcBOWCTBa pPacTBOPOB. PacTBOPMMOCTH BEIIECTB.
PactBopumocTh  Kak  (U3MKO-XUMHUYECKMl  mporecc.  HMoHHoe
npousBefieHUe BoAbl. Bomoponsbelii mokazarens (pH). Metonbl
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onpenenenus pH. bydepubie pacTBopsi.

XumMnyeckas TePMOAUHAMMKA. JHepreTuKa XHMHYECKHUX
npoueccoB. IloHsATHE TEPMOAMHAMUYECKOM CHUCTEMBI. BHYyTpeHHs
DHEPIUs U DHTAJBIUSA BEUIECTB. TeIIOTa XMMHUYECKOM peakluH. 3aKOH
I'ecca. Outponua. HamnpaBieHne XWMHYECKOW pEaKIMH. OHEPrus
['u66ca. Cranmaptheie yciioBusi. OCHOBHBIE 3aKOHBI TEPMOIUHAMMKHU.
Xumunyeckoe paBHoBecHe. [IpuHIMNMansHas oOpaTUMOCTh XUMUYECKOM
peakuuu. Ilpaktnuecku HeoOpatumble peakuuu. HMcTuHHOE U
Ka)Xylleecss paBHOBECHE. ['OMOTEHHBIE W TE€TEPOre€HHbIE PABHOBECHS.
KoHncranTta paBHOBecus. CMellleHHe XUMUYECKOro paBHoBecus. [IpaBuio
Jle-lllatenne. ®a3zoBbie paBHOBecud. [IpaBuno ¢a3 ['ndOca. uarpamma
COCTOSIHHUSI

XuMuyeckass KHHeTHKAa. XuMHYecKoe paBHoBecue. Karaams.
Xumunyeckass KuHeTuka. Kiaccudukanmuss XMMHUYECKUX  peakluil.
['oMorenHsle u rereporeHHele npoueccbl. CKOpOCTb XMMHYECKOU
peakuuu. KoHncranta ckopocTtu. [1opsgok M MOJEKYISPHOCTh PEAKLUU.
@akTOpHbI, BIMUIIOMAE HA CKOPOCTh XUMUYECKON pPEAKINNA. 3aBUCUMOCTh
cKopocTu peakuuu oT Temneparypsl. [IpaBuno Baut-I'odda. Ilonstue
o0 »SHepruM axkTuBalMKU. YpaBHeHHE AppeHuyca. Karamutuyeckue
peakiuu. [ OMOreHHBIN 1 reTeporeHHbld Katanus. [lonsatue o mexanusme
KATAIMTUYECKHUX peakiui. Ayrokaranus. PepMeHTaTUBHBIM KaTaJu3.

Xumnueckasi cBsi3b. OCHOBHBIE XAPAKTEPUCTUKU XHUMHUUYECKON CBSI3U:
JUIMHA, SHEPTHsl, BAICHTHBIE YIJIbl. [IOJSIPHOCTH W AUIIOJBbHBIA MOMEHT
cBs3u. OCHOBHBIC THIIBI XHMHUUYCCKON CBSI3U. CBOMCTBA COCOUHEHHH C
KOBAJICHTHON M MOHHOM CBS3BIO.

KavyecTBeHHBIH M KOJHMYECTBEHHbINM aHaau3. KadecTBeHHBI M
KOJIMYECTBEHHBI AHAIIM3 HEOPTraHWYECKUX W OPTraHUYECKUX BEIICCTB.
Xumuueckue, (u3nueckue M (PU3NKO-XUMUYECKHE METOJbl aHalIu3a.
Ananutndeckuii curHai. CoBpeMeHHble TpeOoBaHMS K MeTojaM
aHam3a: MPaBUJILHOCTb, BOCIIPOU3BOJAUMOCTb, CEJIEKTUBHOCTD,
AKCIPECCHOCTh, BOBMOXKHOCTh aBTOMaTU3aIuu. CBs3b MEXKIY 00BEKTOM
1 METOJIOM aHaJIM3a.

Ctpoenue u cocraB armocepbl. CTpoeHue u coctaB arMochepsl.
®U3NKO-XUMUYECKUE  TIPOIECChl, MpOTEKalmue B arMocdepe.
OcobOeHHOCTH XMMHMYECKMX TIpeBpamieHuii B  Tpomochepe Poib
CBOOOJHBIX paaukaiioB. [IporHo3wpoBaHue H3MEHCHHA XHUMHYECKOTO
cocraBa arMocdepbl U kiuMarta 3emiid. OpraHUYecKUe COCIUHEHUS B
tponiocepe. Coenunerus: cepol B Tpornochepe. CoenuHEHHS a30Ta B
Tponocdepe

Ctpoenune u cocraB ruapocdepnl. CTpoeHHE U COCTaB THIPOCHEPHI.
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DU3NKO-XUMHUYECKHE TTPOIIeCcChl B THApocdepe.

9. Crpoenue u cocraB Jurocepbl. Jlutochepa u ee crpoeHue.
MuHepanibl U TOpHBIE MNOPOABL, PacnpocCTpaHEHHOCTh 3JIEMEHTOB B
3emHol kope. IIpaBuno .M. Menneneea. [IpaBuno Onno u I'apkuHca.
['eoxumuueckas KaaccHUpHKaIUs 3JIEMEHTOB B 3eMHOI kope. Penkue u
paccestHHbIE 3JeMeHThl. ['eoxumust daHamadToB. buorennas mMurpamms
DJIIEMEHTOB.

Tabauya 4. Ilpakmuueckue 3anamus (cemMuHapcKue 3aHAmMUA)

(He mpeaycMoOTpeHbI Y4eOHBIM IIJIAHOM)

Tabauya 5. Jlabopamopnwie padomuwt

NoNe Tema
1 Ou4ncTka BElIEeCTB
2 OrnpeneneHne MOJIEKYJISIPHOM MacChl AMOKCUIA yTIiIepoa
3 | CKOpOCTh XMMUYECKUX pEaKIUi. XUMUYECKOE PABHOBECUE
4 | PactBopsl. [IpuroroBienue pactBopoB. CBOIICTBA paCTBOPOB.
S5 |Onpenenenne pH cpensl. ' maponus conen.
6 |['eHeTnueckas CBsSI3b MEXKIY OCHOBHBIMU KJIACCaMU HEOPTraHUYECKHUX
COCIMHEHNH.
7 | AHaI3 OOKCUTOB

Tabauya 6. Camocmoamenvnoe usyuenue pazoenoe OUCUUNIUHbL

Noe Ne
Borpochl, BEIHOCUMBIE HA CAMOCTOSITEIIBHOE U3YYECHUE

XyUMHUYECKass »HBOJIOIUS MaTepuu. BO3HHMKHOBEHHE XUMHUYECKUX
aneMeHTOB. OOpa3oBaHME BEIIECTB. Pa3BUTHME XMMHUYECKHX CHCTEM.
Kiaccuueckast xumusi. COBpeMEHHBIN ATall Pa3BUTUS XUMHUH.
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Xumudeckass (ruzapartHas) Teopus pactBopoB JI.M.Menpaeneena.
OHTanbnusi pactBopeHus. Pusnyeckass Teopus pactBopoB. [loHsTue
o0 wuaeanbHOM pacTBope. 3akoHbl Payns.  Kpuockomuss
s0ymuockonus.  SIBmeHne ocMoca. OcMmoTHYECKOE — JaBIICHUE.
VYpasuenue Baat-I'opda. Ocmoc B ipupoe.

OOpatumble ¥ HEOOpaTUMble XHMHUYECKHE PEaKIUd. XHUMHYECKOEe
3 paBHoBecue. Koncranta paBHoBecus. I[lpunnun Jle Illarense.
dazossie paBHOBecus. [IpaBuio a3 ['nb66ca. JlnarpaMmbl COCTOSIHHUSL.

XapakTepUCTUKH  B3aMMOJICUCTBYIOIIUX  aTOMOB: 3(()EeKTUBHBIN
4 paguyc, WOHU3AIMOHHBI MOTEHUHUAN, CPOJACTBO K DIIEKTPOHY.
DIIEKTPOOTPULIATENBHOCTb.

KHCITOTHO-OCHOBHOE ~ paBHOBECHE B IMPHUPOAHBIX  BOJOCMaX.
[I{e109YHOCT, NPHPOAHBIX BOJA. ['paHUIBI YCTOHYMBOCTH  BOJIBI
(OKHCIIMTEIIbHO-BOCCTAHOBUTCIIBHOE  COCTOSHUE BOABI). Pemokc-
O0ydepHOCTH

PeKOMeHOaL;uu npu camocmoAmeslbHOM U3y4eHuu pa3deﬂ06 aLlCI/;I/H’lJZZ/IHbl.'

K BhIMoOIHEHUIO 3a1aHUid JUIsI CAMOCTOSTEIHLHOM pabOThl MPEIBSABISIOTCS
cienyrone TpeOOBaHUS: 3aJaHUS JIOJDKHBI MCIHOJHATHCS CAMOCTOSITEIBHO W
MPEJCTABIATBCS B  YCTAHOBJEHHBIM CpPOK, a Takke€ COOTBETCTBOBATH
YCTAHOBJICHHBIM TPEOOBaHUSIM IO OPOPMIICHHUIO.

CryneHTam clienyer:

— PYKOBOJACTBOBATbCS  IpaMKOM  CaMOCTOSITENIBHOW  paboThl,
omnpeneneHabiM PITI;

— BBINOJHATH BCE IUIAHOBBIE 3aJlaHUs, BbIIABAEMBbIE MPENIOAABATEIEM
JUISL CAMOCTOSITETILHOTO BBITOJIHEHHUS, U pa30upaTh Ha CEMUHapax U
KOHCYJIbTALMSIX HESCHBIE BOIPOCHI;

— MWCMOJb30BAaTh MpPU MOJATOTOBKE HOPMATUBHBIE  JIOKYMEHTHI
YHUBEpPCUTETa, a MMEHHO, TOJIOKeHUs o pedepare, scce,
KOHTPOJBHOM paboTe, JoMalIHeM TBOPYECKOM 3aJJaHUH, PACYETHO-
aHaJIMTUYECKOM paboTe;

- NpU TOArOTOBKE K OHK3aMEHy HapajuleJbHO MpopadaThiBaTh
COOTBETCTBYIOIIME TEOPETHYECKHE W NPAKTUYECKHUE pa3leibl
JOUCLMIUTUHBL, (UKCUPYS HESCHbIE MOMEHTHI JJI UX O0OCYXKIEHUs
Ha TUTAHOBOM KOHCYJIBTALIMH.
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5. OHEHOYHBIE MATEPHUAJIBI JIUIA TEKYIIET'O U PYBEXHOI'O
KOHTPOJISI YCIEBAEMOCTH U TIPOMEXYTOUYHON
ATTECTAIIUAN

5.1.  3adanus onsa mexyweeo KOHmMpPOJis

Bomnpocs! st npoBenenust KOJLIOKBUyMoB (OIIK-2)

1. YKkaxuTte OCHOBHBIE IMOJIO)KEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS.
Kem u xorga onu 66u1H cOPMYITHUPOBAHBIL.

2. OnummMre XapaKTEepPUCTUKY pPACTBOPOB, HX KJIACCU(UKALUIO TI0
BEJIMYMHE PACTBOPEHHOW dYacTHIbl W HacbllleHuto. CrnocoObl
BBIPAXKEHUSI KOHIICHTPALIUH.

3. CkoJbKO HEOOXOAMMO B3STh BOJABI U BEIIECTBA, YTOOBI MOJTYYUTH
criopTuBHBIN HanmUTOK 200 T 5% KOHIIEHTpaLMH.

4. Omnpenenute MIOTHOCTH a30Ta, BOJOPO/IA IO BO3AYXY (MOJIEKYIIsIpHAS
Macca Bo3Jlyxa paBHa 29).

5. Uro Takoe ruaposu3, ero MexaHuaM? Hanwimwre ypaBHEHHE
ruaposinsa conu xjopuna meau (1), ecnm 3T0 BO3MOXKHO.

6. OnummTe CBOWMCTBA IICIIOYHO-3EMENIBHBIX METAJIOB HA OCHOBAaHUHU
MOJIOKEHUS B IEPUOIUYECKOM TabuLe, uX OMoorudeckast posb.

7. Ilousarue 06 nzomepuu. [IpuBectu npumepsl.

8. Tunsl xumuueckux peakuuii. [IpuBectr mpumepsl.

9. Kak BmusieT Ttemieparypa Ha KaTtaluTuyeckue mpoueccol? JlaTe
MOSICHEHUE.

10.Yto Takoe agcopOuus? gecopOuus?

11.YT1o Takoe n30TOIMbI?

12.Kak 1 kem ObUIO YyCTaHOBIIEHO CJIOKHOE CTPOCHHE aTromMa’?

13.Yt0 Takoe pacTBOPUMOCTh M KaKHe BUJbI pACTBOPOB 00Pa3yIOTCs MpHU
pactBopeHuu BetiecTB? OOBICHUTD TEOPHUIO PACTBOPOB.

14. Kak mpurotoButs 400 1 20% CHOPTUBHOTO HANWTKa (U3 TIIOKO3BI U
H,0).

15.1Tousarue 06 uzomepuu. [IpuBectu npumepsl.

16.0Onpenennute MIOTHOCTh YIJIEKUCIIOTO ra3a, KUCI0po/ia Mo BOJAOPOA.

17.0nuiurTe cBOMCTBA HEUTPATBHBIX )KUPOB, UX OMOJIOTHYECKast POJIb.

18.Hanmummure YpaBHECHUSA AJIEKTPOJIUTUYECKON JIUCCOLMALIAU
TUAPOKCUIOB.

19.Yto0 Takoe peakuuu HOHHOTO oOmeHa? IlpuBenute mnpumepsl u
YKOKHUTE HCIOJIb30BAHUE MX IIPU OUYUCTKE BOJbI B CIOPTHUBHBIX
OacceliHax.

20.Kak W3MEHHUTCS CKOPOCTh XUMHUYECKOW pEaKlHUH, €CIH TMOBBICUTh
temriepatypy Ha 50°C, npu temrepaTypHOM KO3 UIIMEHTEe paBHOM
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3?
14. Bolpa3uTe KOHCTAHTY PAaBHOBECUS CIEAYIOUIEH PEAKIUU:
2NO + 02=2NO:.

21.1Tonsitue o pH pactBopoB. buonornyeckass poyib KHUCIOTHO-
IIEJI0YHOTIO PABHOBECHUS CPE/Ibl OpraHu3Ma.

22.0npenenute peakuuto cpensl, eciu pH >7; pH=7; pH <7.

23. Kem u korma ObUl OTKPBHIT 3aKOH COXpPAHEHHUS MAcChl BEIECTB U
sHepruu. Jlaiite popMyIUpOBKY 3aKOHA.

24 . Hanumure CTPYKTYPHYIO (POPMYITy MOJIEKYJIbI 5 KUIKOTO JKHUPA.

25.KeM u xorzma ObUT OTKpPBIT 3aKOH IOCTOSIHCTBa cocrtaBa? Jlaiite
dbopmynupoBKy 3akona. [IpuBectu mpumep.

26.4Yro Takoe kpuctamutoruaparsl? [IpuBeaure npumepsl.

27.910 Takoe ruaposn3 cojer? Hanummre ypaBHEHHE THAPOJIM3A COJIU
Ag>(SO4)3, eciii 3TO BO3MOXKHO.

28.BbIpazuTe CKOpPOCTb XUMHYECKON pEaKIUH TOPEHHS YIVIS B
KHCIJIOPOJIE.

29.00bsAcHUTE MEXaHU3M 00pa30BaHUsI KOBAJCHTHOM CBSI3U U MOKAKUTE
3TO Ha IIPUMEDE.

30.Ckoinbko HY)HO B34Th 20% pactBopa 1y mpurotosiienust 500 T 2%
CIIOPTHUBHOT'O HAMUTKA?

31.Karanu3s, kKatanu3atopbl U MEXAHU3M JECUCTBUS KATaIU3aTOPOB.

32.MoHHOE TpOM3BEACHUE BOABI M BOJOPOAHBIM IOKa3arenb. Jlaiite
MOSICHEHUE ITUM MPOLECcca, MOATBEPKAas UX YPABHEHUSIMU PEAKLIUM.

33.BbIpa3ure CKOPOCTh XUMUYECKON PEAKIMH B3aUMOJICUCTBUS IIUHKA C
COJISTHOM KHCIIOTOM.

34. OnummTe 3aKOH W CIEACTBHE W3 3akoHa ABoraapo. Uro Takoe
MOJISIpHBIN 00BeM Ta3za?

35.00bsicHUTE  MEXaHU3M  JIEUCTBHSI  peaKIMu  HEUTpaTu3aium.
[IpuBenure npumep.

36.0npenenute MIOTHOCTh aMMHUAKa, CEPOBOJIOPO/IA IO BO3IYXY.

37.Kak npurotoButh 400 1 15% CHOPTUBHOrO HAMUTKA W3 TJIIOKO3bI U
BOJIBI?

38.BbIpa3ute KOHCTAaHTY pPABHOBECHS B3aWMOJICUCTBUS PACTBOPOB
XJIOpUa HaTpus U cylibdaTa MeIHu.

39.0npenenurte, CKOJIBKO JIUTPOB a30Ta OynyT BecuTh 140 r?

40.Cxonpko moTpeOyeTcss MarHuTHoro okene3Hsika FesOs, 4TOOBI
BbITIaBUTH 8400 TOHH xeine3a?

41.Kak npurotoBUTh HAMUTOK 25% KOHUEHTpauu u oobemom 500 mn?

42 .TlonsiTue 0 KaTanuse, KaTaau3aTopax.

43.0Onpenenute Bec 44,8 TUTPOB YIIIEKUCIIOTO rasa.

44 Kak W3MEHUTCS CKOPOCTh PEAaKIMM TOpPEHHs YrapHOro Tra3a B
KHCJIOPO/JIe, €CIIM YMEHBLINM 00beM cMecH B 2 pa3za?
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45.BbIpazuTte CKOPOCTh XMMUUYECKON pPEaKIuu B3aUMOJCHCTBUS a30Ta C
BOJIOPOJIOM U OOBSICHUTE B KAKyI0 CTOPOHY CMECTHTCS PaBHOBECHE
IIPU YBEIUYEHUN JABIICHUS pEarupyrome CMeCH.

46.Hanumure ypaBHEHUE [HUCCOLMAIMU BOAbI. BbIpa3ute KOHCTaHTY
paBHOBECHS.

47.Kak 3aBUCHUT CKOPOCTh XMMHUYECKHX PEAKIHUN OT TEMIIEpaTypbl U
aBJICHUS?

48.Chopmynupyiite  mepuoamdeckuii  3akon J[.M.MengeneeBa wu
OOBSICHUTE CTPYKTYPY MEPUOTUYECKON CUCTEMBI.

49.Kak M3MEHHUTCSI CKOPOCTh XMUMHUYECKON pPEAKUUU B3aUMOJECUCTBUS
BOJOPOJIa C I0JIOM, €CJIM YBEJIMYUM JABJICHUE PEAarnupyromei CMecH B
2 paza?

50. O0BsicHuTe MeXaHH3M O0pa30BaHUsA JAOHOPHO-AKLENTOPHON CBS3U
(Ha mpumepe).

Memoouueckue pexomernoayuu:

JIns OLEHKM COCTaBJSIOMIMX KOMIIETEHIMHA NPU TEKYIIEW arTecTaluu
UCIIOJIb3YETCsl OAIITbHO-PEUTUHIOBAsI CHCTEMa IIKaJIbl OIleHOK. J[Jis ompenenenus
(baKTHYEeCKUX OIEHOK Ka)KJI0TO MOKa3aTesl BRICTABIISIOTCS CIEAYIOIIHE Oasuibl:

- pe3yabTar, COACP)KAIIMK TMOJHBIA  MPABUIBHBIA  OTBET, IOJHOCTBIO
COOTBETCTBYIOIINN TpeOoBaHUsAM Kputepus — 85 — 100 %o;

- pe3yJbTaT, COJAEpKAIM HEMOJIHBIA MPaBWIbHBIM OTBET (CTEMEHb MOJHOTHI
oTBeTa — Oosiee 75%) UK OTBET, COJEPKAIIUN HE3HAUUTEIIbHBIE HETOYHOCTH, T.€.
OTBET, UMEIOLIMI HE3HAUYUTEIbHbIE OTCTYIUIEHHS OT TpeOOBaHUI KpuTepus, — 75 —
84% 0T MaKCHMaJIbHOT'O KOJIMYECTBA 0aJIJIOB;

- pe3yJbTaT, COJAEpIKAIUi HETOJHBIA MPaBWIbHBIM OTBET (CTEMEHb MOJHOTHI
orBeTa — 10 75%) Wi OTBET, COACPKAIUM HE3HAYUTEIbHbIE HETOYHOCTH, T.C.
OTBET, UMCIOIINIA HE3HAUNUTEIbHBIE OTCTYIICHUS OT TpeOoBaHui kputepus — 60 -
74 % OT MaKCMMAaJILHOT'O KOJIMYeCTBa OallioB;

- pe3ysbTaT, COAEPXKAllMKA HEMOJIHBbIM MPABUJIBHBIM OTBET, COJAEpPKAIIUN
3HAYUTEIbHBIE HETOYHOCTH, OIMMOKU (CTETeHb MOJHOTHI O0TBeTa — MeHee 60%) —
110 60 % oT MakCMMaJILHOT'O KOJIMYeCTBa 0aJlIOB;

- HETIPaBUJILHBIN OTBET (OTBET HE IO CYIIECTBY 3aJlaHUs) WM OTCYTCTBUE OTBETA,
T.€. OTBET, HE COOTBETCTBYIOUIUH MOJIHOCTHIO TpeOoBaHusiM kpurepusi, — 0 % ot
MaKCHUMaJIbHOT'O KOJIMYECTBA OAILIOB.

Takum o0pazom, COTIACHO PacCIUCAHUIO0 0ATbHO-PEUTUHTOBOM aTTecTaluu
Ha KOJUJIOKBUYM OTBOAUTCSA 6 OayioB, B 3aBUCUMOCTH OT OTBETa, CTYJCHT
noiyyaet oT 0 10 6 OasoB.

Ilepeuens BonpocoB Ha pedepat (OIIK-2)
1. Cepau ero coenunenus B arMmochepe. KucaoTabie 10xK1u.
2. A30T u ero coemMHEHUS B aTMocdepe.
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3. ®Ousuko-xummuueckue mporecckl B armochepe. [loHATHS O TIOTHOCTH W
TEIUIOEMKOCTH  BOJBI, [OBEPXHOCTHOE  HATSKEHHUE, JIUDIICKTPUYECKas
MPOHUIIAEMOCTb.

KucnoTHO-0CHOBHOE PaBHOBECHUE B MMPUPOIHBIX BOJOEMAX.

[I[{es109HOCTH TPUPOIHBIX BOA. 3aKUCIEHUE BOJJOEMOB.

[TouBa, BUIIBI U COCTAB MOYB.

PU3NKO-XUMUYECKHUE MPOLIECCH] B IOUBEHHOM CJIOE.

Opranuyeckue BEUIECTBA MOYBHI.

. Kimaccudukamnmst opraHnueckix BEIIeCTB MOYBHI.

10 Crnennduieckue opraHUIeCKre BEIECTBA B MMOYBAX.

11. Hecmemmduueckne opraHUnIeCcKre BEIIECTBA B TOYBAX.

12.KucnoTHOCTh MOYB. BUAbI KUCIIOTHOCTH.

13.A30T u ero coeuHEHUs B MOYBE. AMMOHUDUKALINS U

14. Hurpudukanus nu ieHUTpUuPpUKanus moussbl.

15.®ocdop u ero coeAMHEHUS B TIOYBE.

16. TlonsTHS O palMOAKTUBHOCTH.

17.PannoakTMBHOCTb, MPOHUKAIOIIASA B aTMOC(Epy € 3eMHOI TTOBEPXHOCTH.
18.PannoakTMBHOCTD, MPOHUKAIOIIAS B aTMOC(EpPy C BOJIHOI MOBEPXHOCTH.
19.PannoakTMBHOCTH, BOSHUKAIOIIAS 110 BIMSHUEM U3ITyuyeHUs B aTMocdepe.
20. UckyccTBeHHas: paJIMOaKTUBHOCTH aTMOC(ephI.

Camoounienre atMoc(hepsl OT paJuOaKTUBHBIX 3arpsI3HEHUN.

© 0N oL A

Memoouueckue pexomeHoayuu:

Pepepar -  mOpoaykT  caMmocTOSITENbHOW ~ pabOThl  CTYZAEHTAa,
MPEACTABIIAIONINI COOOM KpaTKO€ M3J0KEHHWE B MHUCHbMEHHOM BHJIE MOJYYEHHBIX
pE3yNbTaTOB TEOPETHUECKOTO0 aHajlh3a OMNpEACIICHHOM HaydyHOH (y4eOHO-
MCCJIEI0BATENBCKOW) TEMBI, TJ€ aBTOP PACKPBIBAET CYTh UCCIEAYEMON MPOOIIEMBI,
OPUBOJUT pa3iMyuHble TOUKHU 3PEHUS, a TaKkkKe COOCTBEHHbIE B3IJIsAbl Ha Hee. B
3aBHCUMOCTH OT MOJHOTHI U3JI0’KEHUsI MaTepuaia oneHuBaercs ot 0 1o 3 6amos.

[lepen HayanoM pabOThI IO HAMMCAHUIO HAYYHOT'O JOKJIa/la COrjlacoBaTh €
Hay4YHbIM PYKOBOJAMTENEM: TEMY, CTPYKTYpY, JHUTEpaTypy, a Takxke OOCYIUTh
KJIIOYEBBIE BOIIPOCHI, KOTOPBIE CIENYEeT PacKpbhiTh B JIOKJIajA€; IMPEACTABUTH
JIOKJIaJl HAYYHOMY PYKOBOJUTENIO B MUCbMEHHOH (hopMe; BHICTYNIUTh Ha 3aHATUU
¢ 10-MuHYTHOM mpe3eHTanuel CBOero Hay4yHOTo JO0KJIa/aa, OTBETUTh HA BOMPOCHI
CTYZCHTOB TPYIITIHL.

TpebGoBanus k odopmieHUI0 HaydyHOro Aokiazna: wpudpt - Times New
Roman, pasmep mpudra -14, MmexxcTpounslii uaTepBan - 1,5, pazmep nosei - 2,5
CM, OTCTynl B Hawaje a03amna -1,25 cM, ¢opmatupoBanue 1o mupuHe). Ha
TUTYJILHOM JIUCTE YKa3bIBAa€TCSi HAMMEHOBAaHUE Y4YEOHOTO 3aBEJCHUs, HA3BAHUE
kadenpsl, HaMEHOBaHWE IUCIUIUIMHBI, TeMa pAokiama, DUO crtynmeHta wu
HAyYyHOTO PYKOBOAMUTENS; K CTPYKType JOKJIaga - OIJIaBJI€HUE, BBEJCHUE
(Yka3bIBaeTcs aKTyaJlbHOCTh, LI€JIb U 3a/ladyl), OCHOBHAs 4acTb, BHIBOJBI aBTOPA,
CIUCOK JuTepaTypbl (He wMeHee S5 mosunuii). OObeM COTrJIacoBBIBACTCS C
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npernoaaBaTCJICM. O6H.[3$I OLCHKA 3a JOKJIaA Y4YHUTbhIBACT COJACPIKAHUC JOKJIa/Ja,
CTO IIPC3CHTALINIO, 4 TAKIKC OTBCTHI Ha BOIIPOCHI.

Oo6pa3ubl TectoB (OIIK-2)

OcHOBHBIE IOHSITHS H 3aKOHbI XUMHH

43. 3aoanue {{1}} 1 Tema 1-0-0

3aKOH COXpaHEHHMsI MacChl BEIIECTB BIEpBbIe chopMynrpoBaH B 1748 r:
M M. B. JlomoHocoB

[J A. Asoraapo

O H.51.bepuennyc

0 XKJLT'eii-JIroccak

44. 3aoanue {{ 2 }} 2 Tema 1-0-0

3aKOH IMOCTOSHCTBA COCTaBa UMEET COBPEMEHHYIO (DOPMYIIHPOBKY:

M cocTaB coeqMHEHNH MOJIEKYIIAPHOM CTPYKTYPBI ABJISETCS IOCTOSHHBIM

3aBHCHMO OT CII0CO0a MOTyYCHUS

[0 cocras 100010 CI0KHOIO BEIIECTBA OJHMH U TOT K€ HE3ABUCUMO OT CII0c00a

0 TOJIyYEHHUS

[J KaxI0e XHMHYECKOE COETUHEHNE UMEET BIIOJIHE ONpPEICICHHBIN 1

CTOSIHHBIN COCTaB

[J KaxI0e XUMHIECKOE COETUHEHHE MMEET BIIOJIHE ONpPECICHHBIN U MOCTOSHHBIM COCTaB HE3aBUCHMO OT CItocoba
€ro MoJy4YeHHUst

45. 3aoanue {{ 3 }} 3 Tema 1-0-0

XUMHYECKHH 2JIEMEHT - 3TO:

[ snexTpoHe#TpanbHas YaCcTHIA, COCTOSIIAS U3 TIOJIOKHUTEIHHO 3aPSHKEHHOTO SIIPa U 3JIEKTPOHOB
] Menpuaiiimas XUMHUYECKH HEENMMasl YaCTHIIA BEMIECTBA

[ BHJ aTOMOB C OJMHAKOBOM Maccoi

M BH aTOMOB C OZIMHAKOBBLIM 3apAIOM SIpa.

46. 3aoanue {{ 4 }} 4 Tema 1-0-0

HaunMeHbIast 4acTHIIa BEIIECTBA, KOTOPAas MOXET CYIIECTBOBATh CAMOCTOSTEIbHO, 00J1a1aeT X UMHUSCKUMHU
CBOMCTBaMHM JAHHOTO BEIIECTBA HA3BIBAETCH ...
Ilpasunvhvie 6apuanmel omeema: MOJIEKYIOM;

47. 3aoanue {{ 5 }} 6 Tema 1-0-0

IIpu pacTBOpeHUH caxapa B BOJE ... Caxapa PABHOMEPHO PACHPEICISIOTCS MKy MOJICKYJIaMH BOJIbI
Ipasunvhvle sapuanmvlt Omeema: MOICKYIIbL;

48. 3aoanue {{ 6 }} 7 Tema 1-0-0

Mosiekyibl BOABI COCTOST U3 ... BOJOPO/A U aTOMA KUCIOPOAa

Ipasunvhvle sapuarnmsl omeema: IBYX aTOMOB,;

49. 3aoanue {{ 7 }} 8 Tema 1-0-0

3aKkOH MOCTOSIHCTBA COCTaBa BELIEeCTBa BIepBble chopMyrpoBaH B 1808 r:
M XK. IIpycr

[0 A. Asoraapo

O 1.5 bepuemnyc

O XK.JLTeii-Jlroccak

50. 3aoanue {{ 8 }} 11 Tema 1-0-0
Vkaxure GU3NUECKOE SABJIECHHUE:

[0 ropenue cuvuku

O mumponus HepTeNPOLYKTOB

] Bosroska ifona

[0 xpexkuHr HeTENPOAYKTOB

51. 3aoanue {{9 }} 12 Tema 1-0-0

Cpenu Ha3BaHHBIX YKaXKHUTE IPOCTOE BELIECTBO:
O nmommsTriieH
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M rpadur
] Bonma
] ammuak

52. 3aoanue {{ 10 }} 13 Tema 1-0-0

3HadYeHNEe OTHOCUTEIBHOH II0THOCTH okcra a3oTa (II) mo Bogopony:
10

M 15

O 20

25

53. 3aoanue {{ 11 }} 15 Tema 1-0-0

IIpocTsle BelecTBa OTIUYAIOTCA OT CIIOKHBIX TEM, YTO:

M cocTosT U3 aTOMOB OJIHOTO BHJIA

[ B XMMHYECKUX peaKLHAX MOTYT Pa3yaraTrbCs ¢ 00pa3oBaHUEM HECKOJBKHX JPYTHX BEIECTB
L] cocTodT n3 aTOMOB Pa3HBIX BUIOB

[l mpoCTBIX BENIECTB M3BECTHO OOJIBIIIE, YEM CIIOKHBIX

54. 3aoanue {{ 12 }} 16 Tema 1-0-0

Cpenv Ha3BaHHBIX YKaKUTE MPOCTOE BEIIECTBO:
[ mosumponuieH

M anmas

O Bona

[ moBapeHHas cOJb

55. 3aoanue {{ 13 }} 17 Tema 1-0-0

Cpeu Ha3BaHHBIX YKAKUTE CIIOKHOE BEIIECTBO:
U yronb
] anmas
M Boma
L] cepa

56. 3aoanue {{ 14 }} 24 Tema 1-0-0

B aTOMHBIX €IMHHUIAX MACCHI (a. €. M.) BBIPaXKCHBL:

[ Macchl aTOMOB XUMHUYECKHX 3JIEMEHTOB, IPUBEIEHHbIE B Ta0uile MeHeneeBa
[ maccel aTOMOB XHMHYECKUX 3JIEMEHTOB

[ MossipHBIe MacChl BEIIECTB

[ abCooTHBIE MACChl aTOMOB XHMHUYECKUX 3JIEMEHTOB.

57. 3aoanue {{ 15 }} 27 Tema 1-0-0

YkaxxuTe Macchl Wi 00beMblI (H.y.), coaeprkaiie 1 Moip BelecTsa:
O 22,4 1 Bompl

M 22,4 n a3ora

] 48 r o30Ha

[ 44,8 r xucnoposa.

58. 3aoanue {{ 16 }} 28 Tema 1-0-0

BLI6epI/ITe XUMHUYCCKH HEACIIUMBIC YaCTUILIbI:
M arom kucmopoma

[J moJieKyJia BOIbI

[0 moJeKyna KKciIopoaa

] mosekyna aMmmMuaka.

59. 3aoanue {{ 17 }} 32 Tema 1-0-0

U3 nepeurcieHHbIX XapaKTePUCTHK Hanbosiee HeoOXoauma Jisl UACHTH(DUKAIIMK BEIIeCTBA:
] Macca

[ ArperatHoe cocTosiHHE

I O6beM

v Touyxka mIaBJIeHUS

60. 3a0anue {{ 18 }} 34 Tema 1-0-0

IIpu oquHAKOBBIX YCIOBHSX (TEMIIepaTypa u JaBjeHHe) U3 Ta30B ObicTpee nubdyHaupyeT:
O Aprou

[ Asor

M Tennii

0 Juoxcup yriepoja
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61. 3aoanue {{ 19 }} 35 Tema 1-0-0

Ormpezen B CIIUCKE XUMUICCKHIA SIEMEHT:
M marawmit

O Bo3oyx

L] Bona

Ll okcun prytu (I1)

62. 3a0anue {{ 20 }} 38 Tema 1-0-0

MounspHas macca:

[ Gespa3mepHasi BETHYHHA

M BbIpaxaercs B I/MOJIb MIIM KI/MOJIb
O B rpammax

L B Momsix

63. 3a0anue {{ 21 }} 39 Tema 1-0-0

OTHOCHTEbHAS ATOMHAs Macca:

M GespasmepHas BenMYHMHA

[ BbIpakaeTcsi B I/MOJIb WJIK KI/MOITb
] B rpammax

] B Moisax

64. 3a0anue {{ 22 }} 40 Tema 1-0-0

Kakoe BbIpaxkeHHE CIpaBeIaUBO 1711 MOJISIPHOM Macchl?

M paBHA OTHOLIECHHIO MACCHI BEIIECTBA K €T0 KOJIHIECTBY,
[J i aToMapHOTo XJiopa paBHa 35,5 r/Mob,

L] aT0 Macca OHOI CTPYKTYPHOU €AMHHUIIBI BEIIECTBA,

L] aT0 Macca CTPYKTYPHBIX SAWHHMI] BEIECTBA

65. 3aoanue {{ 23 }} 41 Tema 1-0-0

Kakyro pa3sMepHOCTh UMEET MOJIIpHas Macca?
O moms
Or

O kr
v r/MoONb MM KI/MOJIB

66. 3a0anue {{ 24 })} 44 Tema 1-0-0

MaccoBas oinst KUcIiopoJia B cepHoit kuciote (%) paBHa:
O 60,45

M 65,31

O 71,23

J 91,54

67. 3aoanue {{ 25 )} 45 Tema 1-0-0

Jst kakoro BemecTBa 00beM 1 MOJIb TIpH H. Y. paBeH 22,4 n?
] Bona

O #ox

U warpuii

M o30m

68. 3a0anue {{ 26 }} 46 Tema 1-0-0

O6beM 1 Mo moboro rasa pu H. y. paBeH ... 1
IIpasunvhule éapuanmel omeema: 22,4 ;

69. 3aoanue {{ 27 }} 47 Tema 1-0-0

Kaxkoe cBOHCTBO HE MOXKET XapaKTEPU30BATh MPOCTOE BEIIECTBO?
] TerromnpoBOIHOCTD

M BaneHTHOCTH

[ pacTBOpHMOCTH B BOJIE

[ obbvem

70. 3aoanue {{ 28 }} 48 Tema 1-0-0

YucThiM (MHANBUYATbHBIM) BEIIECTBOM, & HE CMECHIO BEIIECTB, SIBIISIETCSL:
U Bo3ayx,

[ peunas Bojaa

M MeaHbIi Kymopoc
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O uedth

71. 3aoanue {{ 29 }} 49 Tema 1-0-0

YucThiM (MHINBHIYATBHBIM) BEIICCTBOM, & HE CMECBIO BEIIECTB, SBISCTCS:
M rameHas usBecTb

] comsHas kuciora

[ xmopHas Bozaa

Ll opupoaHblii ra3

72. 3aoanue {{ 30 }} 50 Tema 1-0-0

Jlyist pazjienieHust CMECH MeJia U MOBAPEHHOM COIM MOYKHO HCIIOIb30BATh:

[J neiicTBHE MOCTOSHHOTO MAarHuTa,

[J ¢pakuuoHHas meperoHka,

M pacTBOpeHHe CMeCH B BOJE, GHILTPOBAHUE U BhIIApHBaHUE DUILTPATA,
] BosroHka.

73. 3aoanue {{ 31 }} 51 Tema 1-0-0

[NocnenoBatenbHOCTD ACHCTBHIA, IIO3BOJIAIONIAsT PA3IEIUTh CMECh JKEJIe3HBIX OIMIIOK, cylbdaTa MU U
KBapIIEBOTO MECKa:

[ npokaniBaHHe, PAaCTBOPEHHE B BOJE, (DHIBTPOBAHHUE,

O uentpudyrupoBanue, 06paboTKa MAaTHUTOM, PACTBOPEHHUE B BOJIE,

0] pactBopeHume B Bozie, GpaKIMOHHAS IEPETOHKA, BBIIAPHBAHHE,

M neiicTBHE MOCTOSHHOTO MarHUTa, PACTBOPEHUE B BOJIE, PUILTPOBAHHUE, BhIIIAPUBAHUE (UIBTPATA.

74. 3aoanue {{ 32 }} 52 Tema 1-0-0

Bopnslii pacTBOp 06pa3yeT (B OTIMYHE OT CYCIICH3UIl U IMYJIbCHIT):
O wmen

M noBapenHas cob

] nemednt

U 6enson

75. 3aoanue {{ 33 }} 54 Tema 1-0-0

U3 mepedrciieHHBIX XapaKTepHCTHK Hanboee HeoOX0anMa JUT MICHTH(HUKAIINHN BEIIeCTBa:
0 Macca

[ ArperatHoe cocTosiHIE

0 O6beMm

M Touka miaBjeHUs

76. 3aoanue {{ 34 }} 55 Tema 1-0-0

IIpu oMHAKOBBIX YCIOBHSIX (TEMIIepaTypa U JaBJIeHHE) U3 Ta30B ObicTpee AupGyHIupyeT:
I Apron

L Asot

M Tenuii

[0 Aduokcun yriepona

77. 3aoanue {{ 141 }} T3 No 141
KonuuectBo BemecTBa, paBHOE 6,022x10% CTPYKTYPHBIX €MHHUIL JAHHOI'O BELIECTBA Ha3bIBAaeTCs ###

Hpa@uﬂbele eapuanmsl omeema. MOJIb,

78. 3aoanue {{ 142 }} T3 Ne 142
Kaxoit u3 razoB Tspkenee Bo3ayxa, ecim Mr(Bozmyxa) = 29

O N
O CyH,
1 NH;
M 03

79. 3aoanue {{ 143 }} T3 Ne 143

Ykaxure Gopmyiy BelecTBa ¢ MaccoBoii noieit xenesza 70%
O FeO

] Fes 04

[ FeS;

M Fe,0;

80. 3adanue {{ 144 }} T3 No 144
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Cpenu yka3aHHBIX BEIECTB IPOCTHIMU SBJISIOTCS, HAXOAIIUECS B PATY
O CaCO; R HNO3 . CaClz

O CaO, Nzos, CUQO

00 Cu(OH),, CuSOq, HaS

] 03, Hy, O3

81. 3aoanue {{ 145 }} T3 Ne 145

MaccoBast 107151 KHCIIOpoJia B coeJuHeHNH paBHa 50%
O co

M SO,

[J HNOs

O Cuw0O

87. 3aoanue {{ 151 }} T3 Ne 151

CooTHOIIEHNE, OTPEAEIIIoNIee MOJSIPHYIO MAcCy BENIECTBA
M M(x) = m(x) / n(x)

O M(x) = V(x)/n(x)

O M(x) = m(x)/ V(x)

O M(x) = n(x) / m(x)

88. 3adanue {{ 152 }} T3 Mo 152

Hcnonb3ys 3ak0H 00bEMHBIX OTHOIICHHUH, OTpeeiu, kKakoi 00beM (H.y.) alleTHICHa CropaeT, eciu o0pasyeTcs
okcun yrinepona (IV) oobemom 201. Peakuust ropeHus aneTuieHa et cornacHo ypasaenuo 2C,Ha+ 50, =
4COy+ 2H,0. Bribepu npaBuibHbIi OTBET

J 20n

M 10n

U 30n

U 40n

89. 3aoanue {{ 153 }} T3 Ne 153

Kakoit 13 npuBeIeHHBIX BEIIECTB ABISACTCS MPOCThIM? BrIOepr npaBUIIBHBINA OTBET
L1 NH;

O P,Os

O co

M O,

90. 3aoanue {{ 154 }} T3 Ne 154
Mouiekyna Kakoro COeIMHEHUs HETOJIIPHA
M CCls

L1 NH;

D ste

[ HCI

91. 3aoanue {{ 155 }} T3 Ne 155
Mortekyiia KaKOro COeIMHEeHUsI MOJISIpHa
O CCl

O O

O H,

¥ HCI

92. 3aoanue {{ 156 }} T3 Ne 156

Kaxoit u3 razoB Tspkenee Bo3ayxa, eciu My(Bo3myxa) = 29
] NH;

] He

] CHs

M Os

93. 3aoanue {{ 157 }} T3 Ne 157

Monekynsapaas macca (M;) u Macca 1 Moib BemectBa (M)
O coemamator

M COBIANAIOT YKMCIEHHO, HO PA3JIMYAIOTCS PA3MEPHOCTHIO
(] OTIMYaroTCs YHCIIEHHO, HO COBIAIAIOT Pa3MEPHOCTHIO

[0 GespasmepHbIE BETUYUHBI

94. 3a0anue {{ 158 }} T3 Mo 158
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CrnencTBueM 3aK0Ha ABOTAIIPO SBISIETCS YTBEPIKICHUE

M 1npu HOPMaIBHBIX YCIOBUAX | MOJIb JIFOOOTO ra3a 3aHUMAeT 00beM NPUOIU3UTENBLHO 22,4 11

[] paBHBIE KOJIMYECTBA Pa3HBIX A30B 3aHUMAIOT PA3HEIH 00BEM IIPH OJMHAKOBBIX YCIOBHSX

O o6wem, KoTophIi 3aHEMacT 6,02 x 10 MoseKyn Mmo6oro rasa IIpu HOPMAIBHBIX YCIOBHUAX, IPHOIH3UTEIHHO
paBeH 44 i

O o6wem, KoTophIi 3aEEMacT 6,02 X 107 MosIeKy Mm060ro ra3a IpH HOPMAIbHBIX YCIOBHUSX, IIPHOIH3UTEILHO
pasen 11,24 n

PacrBopsl. PacTtBOpumocTs

122. 3aoanue {{ 59 }} 113 Tema 3-0-0

Konuenrpanust (MoJib/i) pacTBopa, coaepskamiero 4,0 T THApOKCHIa HATpHs B 2 J1 pacTBOpPa, paBHa!
O 1,0

O 2,0

O o,1

M 0,05

123. 3aoanue {{ 60 }} 114 Tema 3-0-0

B ko116e o6pemom 200 MII HAXOTUTCS pacTBOP HATpATa HATPHUs, KOHIIEHTpanusa Kotoporo pasHa 0,1 moms/m. Kakoit
KOHIICHTPAIMX (MOJIB/T) OyeT HOIyUYeH PAacTBOP, €CIIM U3 KOJIOBI C TOMOIIBIO MUIIETKH OTJIUTH 50 MiI:

00,2

M 0,1

1 0,05

O 0,25

124. 3aoanue {{ 61 }} 115 Tema 3-0-0

B kosi6e 06bemom 200 M1 HAXOAUTCS PACTBOP XJIOPHIA HATPHS, KOHIICHTparus koToporo pasHa 0,1 mois/n. Kakoii
KOHIICHTPAI|K (MOJIb/J1) OYJET MOJIY4eH PacTBOP, €CIIM U3 KOJIOBI C IOMOIIBIO MUNIETKH OTIAUTH 150 Mmit:

] 0,2

M 0,1

1 0,05

U 0,25

125. 3aoanue {{ 62 }} 116 Tema 3-0-0

Macca (T) TBeporo THAPOKCHIA HATpHA HeoOxomumoro ams npurorosieHus 50 vt 0,15M pactBopa paBHa:
M 0,3

O 3,0

O 2,0

0 20

126. 3aoanue {{ 63 }} 117 Tema 3-0-0

PactBop, B 500 M1 kOTOpOTO pacTBopeHo 1,825 r HCI, umeet pH, paBHbIii:
04

02
0s
M1

127. 3a0anue {{ 64 }} 118 Tema 3-0-0

O6mwem pactBopa KOH ¢ momnsipHO# KOHIIEHTparuel s3xBuBaneHTa 0,1 MO/, HECOOXOTUMBIH LTSI HEHTpaTH3aIiii

20 M1 pacTBOpa a30THOM KHCIOTHI C MOJIIPHON KOHIIEHTpanuei skBuBaieHTa 0,15 Moib/1 paBeH (Mi):
010

O 20

O 40

M 30

128. 3aoanue {{ 65 }} 119 Tema 3-0-0

CKOJIbKO MOJIEH THAPOKCHIA KU HE0OXOIUMO B3SITh IJIsl IPUTOTOBJIeHHS 2 11 2M pacTtBopa

01

02

03

M 4

129. 3aoanue {{ 66 }} 120 Tema 3-0-0

MossipHasi KOHIIEHTpaIKs pacTBOpa, ModydeHHOro pa3dasienneM 250 ma 3M pactBopa 1o 1 11, paBHa:
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M 0,75
01,2
0 3,0
0 75

130. 3aoanue {{ 67 }} 121 Tema 3-0-0

O6wem (M) 0,1M pactBopa HCI gt mpurorosnenus u3 5 Mt 1M pacTBopa paBeH:
0 30
0 40
M 50
0 60

131. 3aoanue {{ 68 }} 122 Tema 3-0-0

25 v pactBopa HCI momaOCTEIO HelTpamuzosanu 50 mir 2M pactBopa NaOH. Uemy paBHaA KOHIIEHTpanus (MOJIB/T)
pactBopa HCI:
01

02

03

M 4

132. 3a0anue {{ 69 }} 124 Tema 3-0-0

CkonbKO MoJieit HUTparta aJroMuHus coaepkutcs B 31 2H pactBopa stoii conu?

M6

oOonO

3
2
5

133. 3aoanue {{ 70 }} 125 Tema 3-0-0

Cwmemanu 200 r pacTBopa IMrOK03bI ¢ MaccoBoil gonei semecTtsa 20% u 300 r pacTBopa ¢ Maccoit noneit 10%.
MaccoBast 10715 BeIleCTBa B MOITy4eHHOM pacTBope (%) paBHa:

M 14

013

0 20

O 18

XuMuuyecKkue peakuum u (])nsuqecmle ABJICHUSA. CKOpOCTL XHMHUYCCKUX p€aKIUU, XUMHUYECCKOEC PAaBHOBECHE

151. 3aoanue {{ 35 }} 56 Tema 2-0-0

ITpu ropeHny COUPTOBKY CHUPT UCHapseTcs, a 3aTeM roput. Kakoe spinerne npoucxoaut? Beidepn npaBuIbHBINR
OTBET.

[ xumuueckoe

O ¢usuueckoe

M BHavane QU3MYECKOE, 3aTEM XUMHYECKOE

[J BHauayie XMMHUYECKOE, 3aTEM (DU3IMUECKOE

152. 3aoanue {{ 36 }} 57 Tema 2-0-0

W3 nepevncieHHbIX SIBICHUH OTHOCUTCS K XUMUYECKHM:
L1 oGpa3soBaHue HHes

[l ucnapeHue BojbI

M pxkasienue xenesa

L] 3amep3aHue BOJbI

153. 3aoanue {{ 37 }} 58 Tema 2-0-0

Kaxoit u3 cneayronmx mpoIeccoB He MPUBOIUT K CHIDKSHUIO COEpKaHMS KUCIOpoaa B Bo3ayxe? Beibepu
IIPABWIBHBIN OTBET

] BeIpyOKa JiecoB

M dorocunres

[l mpoMBINUICHHBIE TIPOIIECCHI

L] ropeHue TOIUINBA B JBUTATEISIX BHYTPEHHETO CrOpaHus (TPaHCIOPT)

154. 3aoanue {{ 38 }} 59 Tema 2-0-0

o ¥ nociie mpoTeKaHus 10001 XUMUYECKON PEaKI[Mi He H3MEHSIOTCS:
L] gucno Moseky:

M uucno atomoB

] macca (B mpezienax TOYHOCTH U3MEPEHHS)
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[ xonmuecTBO BCIICCTBA aTOMO B 10 ¥ ITOCJIE pCaKIun

155. 3aoanue {{ 39 }} 60 Tema 2-0-0

K ¢u3nuecknM sBICHUSM OTHOCSTCS:
] cxxuranue ToIuMBa

L] xymopupoBaHue MeTaHa

] okuciieHne MeTaiia

V| kumeHue BOABI

156. 3aoanue {{ 40 }} 61 Tema 2-0-0

K XMMHYECKUM SIBJICHUSIM OTHOCSTCSL:

0 momyveHue KACIOPOaa PeKTUDHUKALIMEH )KUIKOTO BO3IYyXa.
O mwiaBnenue ooBa

M raureHue u3BeCcTH

[ oOpa3oBaHue UHES HA IEPEBBIIX

157. 3aoanue {{ 41 }} 64 Tema 2-0-0

K ¢usmdeckum SIBICHUSIM OTHOCSTCSL:

M pacTBopeHHEe KHCIOPOZA B BOJIE

[ momyTHEHHE H3BECTKOBOM BOABI OT YIJIEKHUCIOTO ra3a
0 xopposust xkene3a

[J ropeHue cBe4YH

158. 3aoanue {{ 42 }} 65 Tema 2-0-0

IIpu xuMu4eCKOU peaKkluy He 3aTparuBaroTCs:
0 Xumudeckue CBA3M

[J DneKkTpoHHBIE 000IOYKH

M Snpa aromoB

] Mosekyist

159. 3aoanue {{ 43 }} 71 Tema 2-0-0

K xuMu4ecKuM SBIECHHAM OTHOCATCS:

M mosny4eHue 030Ha U3 KMCIOPOIa

O nnasieHue npaa

[J oTcrauBaHHE CYCIICH3MU MeJa B BOJIE
O rtasHue nbpna

160. 3aoanue {{ 44 }} 72 Tema 2-0-0

K XuMu4eckuM sIBIEHUSIM OTHOCSITCSA:

| moMyTHEHHE U3BECTKOBOM BOJIbI OT YIJIEKHMCIIOTO ra3a
[ xuneHue UAKOCTH IPH HATPEBAaHUH

L] 3amep3aHue BOJbI

U nnaenenue napaduHa

161. 3aoanue {{ 45 }} 73 Tema 2-0-0

O npu3HaKax XUMHYIECKUX PEAKIHIM MOKET HIATH PEYDb B CIIydasX:
[] ucmapenwe BelecTsa

[J ocBellleHHE CMECH BEIECTB, B3ATBIX ISl PEAKIIUH,

[ Hamuuue B CHCTEME KaTau3aropa,

V] u3MeHeHME LBETA PEATUPYIOIIEH CMECH.

162. 3aoanue {{ 46 }} 74 Tema 2-0-0

IIpu3HakoM XHMMHUYECKOM PEAKLUU SIBIISIETCS:
M BbIOEIEHUE WU MIOTJIOIIEHUE YHEPTUH,

L] ucnapeHue BelecTBa.

[ Hanuyue Katanusatopa

L] nosiBneHue 3amaxa

173. 3aoanue {{ 57 }} 108 Tema 2-0-0

Peakuuu, naymue ¢ BBIICICHUEM TETUIOTHI HA3BIBAKOTCHA ...
Ipasunvrvle 6apuarnmel omeéema: 3K30TCPMAICCKUMU;

174. 3aoanue {{ 58 }} 109 Tema 2-0-0

Peakuuu, uaymue ¢ MOTIONCHHEM TETIOTH Ha3bIBAKOTCS ...
IIpasunvHole sapuanmel omeema. SHAOTCPMHUUCCKUMH,

175. 3a0anue {{ 161 }} T3 Ne 161
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Kak n3MeHHUTCS KOHCTaHTa CKOPOCTH XUMHUYECKOH peaKiuu Mpu u3MeHeHnn temmeparypsl ot 120°C mo 90°C, ecnu
vy=3,0

M ymenbiuutes B 27 pas

] ymenbmurcs B 15 pa3

U yBenmuuurest B 12 pa3

176. 3a0anue {{ 162 }} T3 Ne 162

Kax u3MeHuTCS KOHCTaHTa CKOPOCTU XUMHUYECKOH peakluy Mpyu u3MeHeHuu TeMmepatypsl ot 50°C no 90°C, ecnu y
=20

M ysenuuures B 16 pas

O ysemuuures B 12 pa3

O ymenpmutes B 15 pa3

] ymenbuurcs B 27 pa3

177. 3adanue {{ 163 3} T3 Ne 163

ITo xmaccudukanuu peakmuu AlCls + KoPO4 = AIPO4 + 3KCl oTHOCHTCS K peakiusm
] 3amerenus

O PasnoxxeHus

] coenuHeHus

M o6mena

178. 3aoanue {{ 164 }} T3 Ne 164

K peakuusm coeMHEHNs] OTHOCUTCS IPOLiECC
0 Al+HCl=

M K>O + S0, =

[0 KOH +H2S04 =

[ CaCO; =

179. 3aoanue {{ 165 }} T3 Ne 165

K PpCakuAM pa3I0KCHUSI OTHOCUTCS IPOLCCC
0 Al+HCl=

0 KO0+ S0, =

[0 KOH +H,S04 =

M CaCO;=

180. 3adanue {{ 166 }} T3 M 166

K pCaKkuAaAM 3aMCIICHUSA OTHOCUTCA ITPOLECC
M Al+HCl=

O KO+ S0, =

[0 KOH +H,S04 =

O CaCOs =

181. 3aoanue {{ 167 }} T3 Ne 167

K peakmusim oOMeHa OTHOCHTCS IPOLECC
0 Al+HCl=

M KOH +H,S04 =

[0 CaCO; =

O K0 + SO, =

01 Xumusa atmocgepsbl

1. 3aoanue {{1}} T3 1 Tema 1-1-0

COBOKYITHOCTh BCEX JKHUBBIX OPIaHU3MOB, BKITIOUAs YEJI0BEKA, HA3BIBAIOT ...

IIpasunvHole sapuanmel omeema. KUBBIM BEIIECTBOM;

2. 3aoanue {{2 }} T3 2 Tema 1-1-0

COBOKYITHOCTh BCEX YKHBBIX U HEXKHBBIX KOMIIOHCHTOB IMPHUPOIbI, HAXOISIIMUXCS BO B3aUMOICHCTBUU HA3BIBACTCH ...
IIpasunvHole sapuanmvl omeema: IKOCUCTEMOM;

3. 3aoanue {{ 3 }} T3 3 Tema 1-1-0

Ci10oXHBII OMOXUMHYECKHUH Ipolecc, 3aKII0YalOIUIiCs B ITpeBpalieHny okcua yriepoaa (VI) u Boapl B MojeKyy
YII€BOA Ha3bIBAETCH ...
Ipasunvuvle sapuarnmel omeema: GOTOCUHTE30M; (POTOCHHTES;

4. 3aoanue {{ 4 )} T3 4 Tema 1-1-0
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CymmMmapHoe ypaBHEeHHE OTOCHHTE3a IMOKa3hIBAET, UTO KPOME YTIIEBOJOB 00pa3yeTcs TAKKe U ...
Ipasunvhvle sapuarnmel omgema: xkucnopo; O;

5. 3aoanue {{ 5 )} T3 5 Tema 1-1-0

[TnareTa 3emitst COCTOUT U3 aTMOC(EPHL, THAPOChEPH! 1 ...
Ipasunvhvle sapuanmsl omeema: TATOCHEPHL;

6. 3aoanue {{ 6 }} T3 6 Tema 1-1-0

Bueninss TBepaas 0005109ka 3eMIIH, COCTOSINAS M3 IBYX CIIOCB: BEPXHET0, 00pa30BaHHOTO OCAI0UHBIMU MTOPOIAMH,
BKITIOYAIOL[UMH TPAHHT, U HIXKHETO - 0a3aJIbTOBOTO, HA3BIBACTCA ...
Ipasunvuvie sapuanmer omeema: marochepoii; turochepa;

10. 3aoanue {{ 10 }} T3 10 Tema 1-1-0

OpraHu3Mbl, KOTOPBIE CIIOCOOHBI )KUTh U Pa3BUBATHCS TOIBKO MPH HATMYKH B Cpeiie CBOOOAHOTO KHUCIOPO/a,
HCIIOJIB3yEeMOr0 B KaUeCTBE OKHUCIIUTEIS, HA3BIBAFOTCH ...
Ipasunvhvle sapuanmsl omeema: a3poOOHBIMY;
KoneuHbIi TPOIYKT OKUCIICHHUS COSIMHEHUH Cephl B aTMOchepe ...
] cepoBomopon
M nuokcun cepsl
L cymbduThl MeTaIIOB
O cepHast kuciota

25. 3aoanue {{ 25 }} T3 25 Tema 1-1-0

B razoBoii haze cepHbIii aHTHIPU] JETKO B3aMMOACHCTBYET C YaCTHIIAMU aTMOC(EpHOit Biiaru u o0pasyeT
PacTBOPHI ...
IIpasunvnvie sapuanmul omeema: CEPHOU KUCIOTHI;

26. 3aoanue {{ 26 }} T3 26 Tema 1-1-0

B TBep0it paze 0bpazoBaHue CyIB(PATOB MPOUCXOAUT Ha TIOBEPXHOCTH TBEPBIX YACTHII, B3BEIICHHBIX B BO3IyXE.
B sTOM citydae cTaanu OKUCICHUS TIPEIIIECTBYET ...

[ abcopOrust

M ancopbuus

Ll necopOrust

O] perazamus

27. 3aoanue {{ 27 }} T3 27 Tema 1-1-0

Ha nosepxHocty TBepabIx (a3 auokcua cepsl ¢ MgO naer ...
Ipasunvhvle sapuanmvl omeema: CyabGUT MarHUS;

02 Xumus ruapocheps u auTochepbl

75. 3aoanue {{ 75 }} T3 No 47

OTMeThTe MPaBUIIBHBII OTBET

VI3 nepednciieHHbIX B IPECHOU (pEUHOM) BOJE Cpe/Ii KATHOHOB HanboJiee pacpoCTpaHeHbI KATHOHBI:
O Fe?*

O Fe’*

O Al

M Mg 2+

76. 3aoanue {{ 76 }} T3 No 48

OTMeThTE NPaBUIIbHBINA OTBET

Cpenu KaTHOHOB, MPUCYTCTBYIOIIUX B BOJJOEMaX MUPOBOTO OKeaHa, MPeo0IaaroIuMH SBIISIOTCS B TIOPSIIKE
yOBbIBaHHS KOHIICHTPAIIH

Na'> ... > Ca* > K" >> npyrue KaTHOHBL

O Li*

O AP

O Fe3*

|Z[ Mg 2+

77. 3adanue §§ 77 3} T3 Ne 49

OTMeThTe NPaBUIIbHBINA OTBET

W3 4yncna KaTHOHOB, MPUCYTCTBYIONIMX B BOJaX MHPOBOTO OKEaHa, MPeoOIIaJatoNIiM SBISCTCS UOH ...
O K*

M Na*

O H"H*

D Mg 2+
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78. 3aoanue {{ 78 }} T3 Ne 50

OTMeThTe MPaBUIILHBII OTBET

B BoJax MUpOBOro okeaHa B psijly aHHOHOB MPE00JIaIaloIUMH SBIISIOTCS
Cl'> ... >HCOj3 > Br " >> npyrue aHuOHBI.

O F

0 Br-

O CO3 >

v SO4 >

81. 3aoanue {{ 88 }} T3 1 Tema 0-0-0

CaMbIM pacTtpoCTPaHEHHBIM DJIEMEHTOB 36MHOM KOPBI ABIISETCS:
O KpemHwuii
M Kucnopon
] Bomopon
] AmoMuHuR

82. 3aoanue {{ 89 }} T3 1 Tema 1-1-0

COBOKYITHOCTb BCEX BOJ 3€MJIIH €CTb ...
IIpasunvnvle sapuanmel omeema: runpochepa;

83. 3aoanue {{ 90 }} T3 2 Tema 1-1-0

KucnotHsie TOXIH HA OKPYXKAIOLIYIO CPELy JEHCTBYIOT ...
] moJI0XKUTEIBHO
[ GuaromnpusTHO
M orpunarensHo
[ HecyIiecTBEHHO

@OHJ TECTOBBIX 3aJaHUN - CUCTEMA CTaHAAPTU3UPOBAHHBIX 3aJaHUM,
NO3BOJISIONIAS  aBTOMATU3WPOBATh IPOLEAYPY H3MEpPEHHs YpPOBHS 3HAHUW U
yMeHUH 00yJaronierocs — no Kaxjaomy npeamery umerorcs B 6aze KbI'Y.

3ananus nis gadoparopubix 3auaTuid (OIIK-2)

1. B yem CymHOCTh METOA OYMCTKHU BEIIECTB KPUCTAJUIU3ALMUEN ?

2. CpenaiiTe BBIBOJ O BIMSHUM CKOPOCTH OXJIXIEHUS HACBIIIEHHOTO
pacTBOpa TBEPJOro BEIIECTBA HA MPOLECC KPUCTATIIO00pa30BaHMUs.

3. Kak o11eHUTh CTeNeHb YUCTOThI EPEKPUCTATUIM30BAHHOTO NPOAYKTA?

4. Kakue BeliecTBa MOTYT ObITh OUMIIICHBI BO3TOHKOH (CyOnumariueit) ?

5. B uem CcymHOCTh METO/Ia IEPETOHKH ?

6. Cpaenaiite BBIBOJ O MPUMEHHMMOCTH Ipolecca MPOCTON MEPETrOHKU IS
MOJIHOTO pa3jielieHusi ~ OMHApHOM TOMOTEHHOM CMeCH JABYX OJKHJIKOCTEH Ha
KOMIIOHEHTHI

7. CnenaiiTe BBIBOJ O 3aBUCUMOCTH TEMIIEPATYPHI IIJIaBICHUS BELIECTBA OT
CTENIEHU €TI0 YHCTOTHI.

8. 71 yero ucnosib3yroT METOI SKCTPaKIUn?

9. IInst yero UCmoab3yrT METO I APOOHOMN EPEroHKn ?

10.YTo Ha3bIBalOT CKOPOCTHIO XMMUYECKOW peakuun?

11.Ilepeuncnure GakTopbl, BIUIIOUIUE HA CKOPOCTh XUMUYECKOMN peaKIuu

12. Cpenaiite BBIBOA O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTpaUuu
pearupyromux BellecTB. Hanmummre MareMarnueckoe BbIpa)KEHHE 3aKOHa

JNeNCTBYIOIMX Macc. UTO MOKa3bIBa€T KOHCTAHTA CKOPOCTH PEAKIUU?
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13.Caenaiite BBIBOJ O 3aBHCHMOCTH CKOPOCTHM XHMHYECKOM pEaKIUH OT
TeMmrepaTypbl. MaremaTudyeckoe BhIpakeHHe mpaBwia Bant-I'odda. Yro
Takoe TemrepaTypHbiid ko3¢ dunuent Baat-I'odda?
14.Yto Ha3piBaeTcs kKartanuzoMmM? B dyem cyTh kKaraimza? Urto Takoe
KaTanu3atop? 'OMOreHHbIN U TeTepOreHHbIN KaTanu3. UHruOuTOpHI.
15.Kak u3MeHSTCS CKOPOCTH MPSMBIX U OOPATHBIX PEAKIIHIA:
H, + Cl, <> 2 HCI
2H2 + 02 2 H2O
€CJIM NPU HEU3MEHHOW TeMIEpaType YMEHBIIUTh KOHIEHTPALUIO KaXI0ro
BEILIECTBA B JIBA pas3a.
16. Kak u3MeHATCS CKOPOCTH MPSAMBIX U OOPATHBIX PEAKIIMIA:
N204 <> 2N02
CO, + C < 2CO,
€CJIM NPY HEU3MEHHOW TEMIIepaType YBEIUYHTh JIaBJICHUE B TPU pa3a?
17.HeoGpatumsbie n oOpaTuMeble peakiuu. [IpuBecTy nmpuMepsl.
18.YTto Ha3bIBalOT XWMHYECKHM paBHOBecuem? Ilouemy Xumuyeckoe
PaBHOBECHE SBJISIETCS JUHAMUYECKUM?
19.YTo0 Takoe koHCTaHTa paBHOBeCUA? OT 4ero 3aBUCUT KOHCTAaHTA PABHOBECHS
Y YTO OHA XapaKTepu3yeT?
20.Y10 Ha3bIBACTCS CMEIICHUEM WM CABUTOM XUMUYECKOTO PABHOBECHS?
21.Kakue ¢akTopsl BIHMSIOT HAa CMEHICHHE XHUMHYECKOTO paBHOBECHs?
Chopmynupyiire npunnuin Jle-1laTennbe.
22.Kak BIUAET W3MEHEHUE TEMIIEpAaTypbl Ha CMEIICHUE XHUMHUYECKOIO
paBHOBECHUA?
23.Kak BIuseT U3MEHEHUE KOHIIEHTPAIIMU HA CMEILICHUE PABHOBECHS?
24 .Kak BIusg€T U3MEHECHHUE JIaBJICHUS HAa COCTOSIHUE PaBHOBECHS?
25. B xakoM HampaBlIEHUHM CMECTUTCS PABHOBECHE CIEAYIOIIUX OOpaTUMBIX
pEeaKIui IIPU NOBBIIEHUN TEMIIEPATYPHI?
a) 250, + O, > 25805 + 192,74 x]JIx
6) N204 <> 2N02 — 54,74 KI[)K

JIabopaTopHBI TPAKTUKYM BKJIIOYAET BBIIOJIHEHHE 7 JIa0OPAaTOPHBIX PaldOT.
Onucanue J1abOpaTOPHBIX PabOT MPUBOAUTCS B JaOOPATOPHOM MPAKTUKYME |].
[Tocne BwIMOMHEHUST TA0OPATOPHON PabOTHI MPOBOAMTCA KOHTPOJIbHAS MO TEMeE
TOM paboThl, a MOCJEe BBHIMOJHEHUS JABYX WIM TpeX J1adopaTopHbIX padoT (B
3aBUCUMOCTH OT MX CJIOKHOCTH) — 3amuTa. Ha 3ammty naGopaTtopHbix padboT
oTtBoAMTCA 5 yacoB. Ha mocneaHem 3aHsATHM MOCIE 3alUTH BCeX padOT CTYIEHT
MOJTy4aeT IOMYCK K 3K3aMEHY.
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5.2.  3aoanus Ons npomMeNCcymouHo20 KOHMpOJis

Ilepeyensb 3x3aMmeHanMOHHBIX BonpocoB (OIIK-2)

1. Xumusa kak Hayka. OObekTbl u3ydeHHs XUMHH. OCHOBHBIC MOHSTUS U
3aKOHBI XUMUHU.

2. YuyeHHWe O HaOpaBJICHUH XUMUYECKHMX  IPOLECCOB. XUMHUYECKas
TEPMOJUHAMHUKA.

3. OCHOBHBIE TMOHATUA TEPMOJUHAMHUKU (BHYTPEHHSISI SHEPIHs, SHTPOIIHS.
SHTaJBIU, SHeprus [ muo6ca).

4. MI3MeHeHue DSHTANBMK B XUMHUYECKOW peakuuu. [lepBwlii  3aKoH
TEPMOJIUHAMUKH JJI U30JMPOBAHHBIX CUCTEM.

5. 3akon I'ecca m ero mnpuMeHEeHWE MJsl pacyeTa TEIJIOBBIX 3(PQPEeKTOB

XUMHUYECKUX peakiui. Crneactsus u3 3akoHa I'ecca.

N300apHslii moTeHman peakiuuu. JHeprusa ['mdoca.

N3MeHeHne S3HTpONMH B XUMHYECKOW PEAKIINH.

BTopo¥ 3aKk0H TEpMOMHAMUKH.

Xumuyeckass KuHETHKAa. (OCHOBHBIE TIOHSATHUS XUMHYECKOH KHUHETUKU

(CKOpOCTh  peakuuu, HOpPSAOK M  MOJEKYJISIPHOCTh PpEaKLUH, 3aKOH

JNEHUCTBYIOLIUX MacC).

10.CTOIKHOBEHHUE MOJIEKYJI U XUMUYECKHUE PEAKIIMU. DHEPTUsl aKTUBALIUU.

11.CkopoCcTh XUMHUECKUX peaklnil. 3aKOH JIEUCTBYIOLINX MaccC.

12.3aBUCUMOCTDh CKOPOCTH XMMHUYECKOW PEAKIMU OT PAa3IUYHbIX (DAKTOPOB
(KOHIIEHTpAIlUM, JABJICHUS, TEMIEPaTyphl, KaTalu3aTopa, MOBEPXHOCTH
pearupyronmx BeuecTn).

13.Karanmutrueckue peakiuu.

14.CkopocTh xuMHUecKuXx peakuuii. KoHcTaHTa cKopocTH peakiui.

15.BnusHne TeMmepatypel Ha CKOPOCTb XUMHUYECKMX peakumil. IIpaBuiio
Baut-I'opda. Ypasauenue C. Appenuyca.

16.BinsiHre KOHLIEHTpAMA PEAarupyoIMX BEIIECTB HA CKOPOCTh XUMUUECKHUX
peakiuii. 3aKOH JEHUCTBYIOIIUX Macc.

17.00paTuMbie 1 HEOOpATUMBIE PEAKITUN. XUMUYECKOE PABHOBECHE.

18.Xumunueckoe paBHoBecue. Koncranta xumuyeckoro paBHoBecusi. GakTopsi,
BIIUSIOIINE HA XUMUYECKOE PAaBHOBECHE.

19. Xumunueckoe paBHoBecue. [Ipuniun JIse-IllaTense.

20.PactBopbl. neanbHble U peaibHble pacTBOPbI. 3aKOHbI Payis u ['enpu.
Konnenrparuss  pactBopoB.  CrnocoObl  BbIpaXEHUS  KOHIIEHTpALUU
pacTBOpPOB.

21.PacTBOpUMOCTb. 3aBUCHUMOCTb pPAaCTBOPUMOCTH OT TEMIEPATYpPbl U
JTABJICHHS.

22.11Tonstue o pH cpensl. pH cpeasl Boabl. MoHHOE pOW3BEIEHUE BOIBI.

23.I'maposn3 comnen.

0 0N
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24.1ToHsATHST O BBICOKOMOJEKYJSIPHBIX COEIMHEHUsAX. BS3KOCTH pacTBOpOB
MIOJIMMEPOB.

25.Bunpl BSI3KOCTH (oTHOCHUTENBHAS, yJelbHas, IIPUBE/ICHHAS,
XapakTepucTuyeckas, TnHaMuueckas). Meropl onpeiesieHUs! BA3KOCTH.

26.Ilnanera 3emiii U €€ COCTaBHBIE JJIEMEHTHI (JUTOC(epa, Tuapochepa,
atMocdepa).

27. CtpoeHue U cocTtaB aTMOChephl.

28.CBoiicTBa ra3oB, BXOSIIUX B COCTaB aTMOC(epHOro Bo3ayxa (KHUCIOPO/,
a30T, YTIEKUCIIBIN ra3).

29.IIporno3upoBanue U3MEHEHHUH cocTaBa aTMOchepbl U KIMMaTa 3eMITu.

30. JIutocdepa u ee ctpoenne. CoctaB auTochepsl.

31.OCHOBHBIE XUMUYECKHUE AIEMEHTHI 36MHOU KOPBI.

32.XAMUYECKHUE IIEMEHTHI 36MHOU KOPBI.

33.MuHepasl U TOPHBIE IOPOJIBL.

34.CtpoeHue 1 cocTaB rupochepsl.

35.0OcHOBHBIC KATUOHBI U AaHUOHBI TUAPOCHEPHI.

36.DU3NKO-XUMHUYECKUE MPOIIECCHl B aTMOocdepe.

37.0co0eHHOCTH XUMHUYECKHUX TpeBpaileHuid B atMocdepe. Poib cBOOOIHBIX
paauKaiosB.

38.Oprannyeckue coeAMHEHUs B aTMoc(epe. MeTaH U ero roMoJsiory.

Memoouueckue pexomeHoayuu:

Pe3ynbraThl TPOMEXKYTOYHOM AaTTECTAllMU OOYYarOIIMXCS OICHUBAIOTCS B
nanbHeiieM 1o 100-0aibHOM IIKajie B COOTBETCTBUM C BajulbHO-pEeUTHHTOBOM
cuctemoi. CoriacHO JaHHOM CUCTEME Ha dDK3aMeH O0TBOaUTCSA 110 30 Oayuios.

PesynbTarel SKk3amMeHa — NMPOMEKYTOUYHASI ATTECTANMS — OLICHHWBAIOTCS 1O
MIPUHLIUITY 1o YeThIpexOanbHON CUCTEME: «HEYAOBIIETBOPUTEIBHO,
«YIOBJIETBOPUTEIBHOY, «XOPOILLO», «OTIUYHO» U IMOJIOKUTEIIbHAS OLICHKA 3aHOCUTCS
B 3aUETHYIO KHIKKY.

OneHka «OTIIMYHO» CTaBUTCS €CIIM: OTBETbl HA TOCTABJIICHHBIE BOIPOCHI B
OusieTe M3JIaraloTCsl JIOTMYHO, TOCIIEA0BATEIbHO M HE TPEOYIOT JIOTOJHUTEIHHBIX
nosicHeHuH. Jlenarorcss 000CHOBaHHBIC BHIBOIEI.

OreHka 5 («OTJIMYHO») CTABUTCSI CTYACHTaM, KOTOPBIE TIPH OTBETE:

e OOHApPY)KMBAIOT BCECTOPOHHEE CHCTEMaTHYeCKOe U TIyOOKoe 3HaHHE

MIPOrpaMMHOI0 MaTepuaa;

¢ JIEMOHCTPHUPYIOT 3HAHHE COBPEMEHHOW y4eOHOW 1 HAyYHOU JTUTEpaTyphI;

e CIIOCOOHBI  TBOPYECKHM TPUMEHSATH 3HAHHWE TEOPUM K  PEIICHHUIO
npoheCCUOHABHBIX 3a7a4;

e  BJIAQJICIOT MTOHATUIHBIM alllapaToM;

e JIMOHCTPUPYIOT CHOCOOHOCTb K aHAJM3y W COIMOCTaBJICHUIO Pa3IMYHBIX

TIOJTXOJIOB K PEIICHUIO 3asBJIICHHOM B OMJIETE MPOOJIEMATHKH.

OneHka «XOpOILO» CTAaBUTCS, €CJIM OTBETbl Ha IOCTABJIEHHBIE BOIPOCHI
M3JIaraloTcsl CUCTEMATU3MPOBAHO U  MOCIEAOBaTENIbHO. Marepuan u3Iaraercs
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YBEPEHHO. JleMOHCTpHUpYETCS yMEHUE AaHAIM3UMPOBaThb MaTepUall, OJHAKO HE BCE
BBIBO/IbI HOCAT apIryMEHTHPOBAHHBIN 1 I0KA3aTENbHBIN XapakKTep.

OneHka 4 («X0po1I0») CTaBUTCA CTYICHTaM, KOTOPbIE ITPU OTBETE:

o 00HapYXHMBAIOT TBEPI0€ 3HAHUE TPOrPAMMHOTO MaTepraa;

e YCBOWIM OCHOBHYIO U Hau0oJiee 3HAYMMYIO JOTIOJHUTEIBHYIO JINTEPATYpPy;

e CIOCOOHBI  TPUMEHSATH  3HAaHWE  TEOPUUM K  pEUICHUI0  3aj]ad

po(ecCUOHANBHOTO XapaKTepa;

¢ JIOMYCKAIOT OT/AEJbHBIE MOTPEIIHOCTH U HETOYHOCTH IIPU OTBETE.

OneHka «yIOBJIETBOPUTEIBHO» CTABUTCA, €CIHM JIOMYCKAOTCS HApyLIEHUs B
MOCJIEIOBATEIBHOCTH M3JIOKEHUS. J[eMOHCTPUPYIOTCS MOBEPXHOCTHBIE 3HAHUS
Bornpoca. VIMeroTcst 3aTpyiHEHHsI ¢ BhIBOJAaMHU. JloMycKaroTCs HapylIEHHs HOPM
JUTEPATyPHOU pEUH.

OueHka «yIOBIETBOPUTENIBHO» MPEINOJAraeT OTBET TOJBKO B paMKax
JEKUUOHHOro Kypca. Kak mnpaBwiio, Takol OTBET KpaTOK, HPUBOJIUMBIC
(bOpMYIUPOBKHU SIBIIAIOTCS HEJOCTATOYHO YETKHUMH, B OTBETaX JIOMYCKAIOTCS
HeTO4YHOCTH. [lonokuTenbHasi OLIEHKa MOXET OBbITh IOCTaBJ€HA IMPHU YCIOBUHU
MMOHMMAHMS CTYJIEHTOM CYIIHOCTH OCHOBHBIX KaTETOPUM MO pacCMaTpUBAEMOMY U
JIOTIOJIHUTEIBHBIM BOIIPOCAM.

Ouenka 3 («yIOBJIETBOPUTEJIBHO») CTABUTCA CTYAEHTaM, KOTOPBIE MpHU
OTBETE:

¢ B OCHOBHOM 3HAIOT MIPOTrpaMMHBII MaTepuas B 00bEMe, HEOOXOIUMOM JIJIst

npeacTosiel padoTel 1o npodeccuu;

® B IIEJIOM YCBOWIH OCHOBHYIO JINTEPATYPY;

® JIONyCKAalOT CYIIECTBEHHBIE IMOTPEIIHOCTH B OTBETE HAa BOIPOCHI

AK3aMEHAIMOHHOTO OujeTa.
OueHka  «HEYIOBIETBOPUTENIBHO»  CTAaBUTCA, €CIM  Marepual
U3JIaraeTcsl HEIMOCJe0BaTeIbHO, COMBYMBO, HE TNPEJCTABISICT OINpPEAESIEHHON
cucTeMbl 3HaHUU. VIMEIOTCs 3aMETHBIE HAPYIIEHUSI HOPM JIMTEPATYPHOU PEYH.

OneHka «HeyAOBIETBOPUTENBHOY» MPEANOJAraeT, YTo CTYJAEHT HE pa3o0pacs ¢
OCHOBHBIMHU BOIIPOCAMH U3YYEHHBIX B Mpolecce 0O0y4eHHUs] KypcOB, HE TOHMMAET
CYLIHOCTH TMPOLECCOB M SIBJIICHUM, HE MOXKET OTBETUTh Ha mpocThie. OlleHKa
«HEYIOBJIETBOPUTEIBHO» CTABUTCS TAaKXK€ CTYACHTY, CIHCABIIEMY OTBEThl Ha
BOIIPOCHI M YWTAIOUIEMY 3TH OTBETHI 3K3aMEHATOPY, HE OTPHIBAsIChb OT TEKCTa, a
npoch0a OOBSICHUTH WM YTOYHUTH MPOUYUTAHHBIM TakuM oOpa3oM MaTepHua o
CYIIIECTBY OCTaeTcs 0e3 OTBeTA.

OueHka 2 («HEYI0BJIETBOPUTEJIBLHO)») CTABUTCA CTYACHTaM, KOTOpbIE MpHU
OTBETE:

o OOHAPYXMBAIOT 3HAYUTENIBbHBICE TMPOOETbl B  3HAHUSIX  OCHOBHOTO

MpPOrpaMMHOr0 MaTepuarna;

e JIONYCKAIOT TMPHUHIMIHAIbHBIE OIMMOKK B OTBETE Ha  BOMPOCHI

9K3aMEHAIIMOHHOI'0 OMJIETA;

e JIEMOHCTPHUPYIOT HE3HAHUE TEOPUH U MPAKTUKU NICUXOJIOTUH.

OueHkn 00BABISIIOTCA B ICHb NIPOBEICHUA IK3aMeHa.
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6. METOANYECKHNE MATEPHAJIBL, OIPEJIESIOINUE ITPOLELYPbI
OIEHMBAHUA 3HAHUHU, YMEHUU, HABBIKOB U (MJIN) OIIBITA

AEATEJBHOCTHU

Tabnuya 7. Pe3ynvmamsl oceoenuss yueOHOU OUCYUNIUHBI, NOOJedcauyue

npoeepke

Pe3ynbpTaThel 00yueHus

OcHOBHBIC TTOKa3aTEIIN

Buabl orieHOYHOTO

(KoMIIeTEeHIIUN ) OLIEHKH pPE3yJIbTaTOB MmaTepuaia
oOy4eHus
OIIK-2 - | 3nanue 00 ocHoBHBIX | KomokBuym
Crioco6HOCTh BJIQJICTh | XHMUYECKUX 3aKOHaX U
0a30BBIMH 3HAHUSIMU | IOHATHSIX. Pegepar
(byHIaMEHTAIbHBIX YMeHue  pacmMChIBATE | JToknan
pas3zenos (u3KKY, | ypaBHEHHUS peaKLHnid,
XUMUH, OMOJIOTHH, | IPOM3BOAUTL  pacyeThl, | 1 CCTUPOBAHME
KOJIOTUUM B 00BEME, | HCHOIB3YS OCHOBHBbIE
DK3aMeH
HE0OXO0IUMOM JUTS | XUMHYECKHE
OCBOEHHUSl  (DU3HUECKUX, | 3AKOHOMEPHOCTH,
XUMUYECKHUX, IPOBOJUTH
OMOJIOTMYECKUX, CaMOCTOSITENIbHBIN TOUCK

AKOJIOTUYECKHUX OCHOB B
oOmieit, Gu3nyeckor u
COIIMAJIBHO-
AKOHOMHWYECKOU
reorpapuu

XUMHUYECKOM

uHbopMaIuu c
UCIIOJIb30BaHUEM
Pa3IUYHBIX HCTOYHUKOB,;
UCTIOJb30BaTh
KOMITBIOTEPHBIE
TEXHOJIOTUH VTS

00paboTKM © Tepeaauu
XHMHUYECKOU

uH(popMaIuu 151 ee
peACTaBICHUS B
Pa3JIMYHbBIX dbopmax;
BBITIOJTHATh  XMUMUYECKHI
AKCIIEPUMEHT o
pacro3HaBaHHUIO
BAKHEHIIINX
HEOPTraHUYECKUX u
OpraHUYECKUX
COCIMHCHMI; CBS3BLIBATh
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M3YUYECHHBIH MaTepuall Co
CcBOCH
npodeccuoHaaIbHON
JESITEIbHOCTBIO;, PpEIIaTh
pacueTHble 3aJauyd IO
XUMHUYECKUM  (hopMyiam
Y YPABHEHHUSIM;

Baanenue HaBBIKAMU
Oe3omacHoil  paboOThl €
XAMHYSCKHUMH

peaKkTHUBaMH, PaCTBOPAMH,
METOJAaMH IO BBISBJICHHIO
MPU3HAKOB  IPOTEKAHUS

peaKIuu, METOIaMH
KaueCTBEHHOI'O U
KOJIMYECTBEHHOT'O

aHaJn3a, MIPOBOJINTH
aHAJIN3BI 00BEKTOB
(KaueCTBEHHBIM U
KOJIMYECTBEHHBIN

aHaJIN3bl).
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7. YYEBHO-METO/INYECKOE OBECIHEYEHHUE JUCLHUIIJINHBI
MOAYJIA)

7.1 OcHoBHas JauTEpaTypa

1. bonrpomerok, B.B. OO6mas xumus [DIeKTpoHHBIA pecypc]: yueOHoe
noco6bue / B.B. bontpomerok. - MuHck : "Bpimaiimas mkoina", 2012. -624 c.
Pexxum nocrtyna: https://e.lanbook.com/book/65392.

2. O6mias u HeopraHuyeckas XuMusl [DIEKTPOHHBIM pecypc]: ydeOHo-
Metoaudeckoe nmocooue / H.ILI. Mudraxosa [u ap.]. Kazans: KHUTY, 2013.
- 184 c. - Pexxum nocryma: https://e.lanbook.com/book/73333.

3. bop3oga, JI.JI. OcHoBBI 001l Xumun [DIEKTPOHHBIN pecypc] : ydeOHoe
nocobue / JI.JI. bopzosa, H.FO. YUepnukona, B.B. fkymeB. — DneKkTpoH.
naH. - Caunkrt-IlerepOoypr : Jlanb, 2014. -480 c. - Pexum pgoctyna:
https://e.lanbook.com/book/51933

4. MoxoB, A.1. COopHuK 3a7a4 mo oOIer XuMuu [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A.M. Moxos, JL.U. lllypeiruna, U.M. AxTommnHa. —
OnektpoH. aaH. - Kemeposo : KemI'VY, 2012. — 155 ¢. — Pexum nocryna:
https://e.lanbook.com/book/44374

5. IlIkonbHukoB, E.B. AHamutnmyeckas xumusa. PacueTbl U KOHTPOJIBLHBIC
3a7laHUs TI0 KOJMYECTBEHHOMY aHau3y [DJIeKTpOHHBIN pecypc] : yueOHoe

nocobue / E.B. llkonpHukoB, H.B. MuxaiioBa. — DNeKTpoH. JaH. —
Cankrt-IlerepOypr : CIIOIJITY, 2017. — 80 c¢. — Pexum pgocrtymna:
https://e.lanbook.com/book/97291

6. I'eoxumusi OKpyxarouiel cpeapl [DIeKTpoHHBIA pecypc] :  ydeOHo-

Metoaudyeckoe mocobue / coct. KomaeBa H.A., AnmpeeBa I'.1O.. —
OnexktpoH. naH. — Jluneuk : Jlunenxuun I'TTY, 2017. — 60 c¢. — Pexum
noctymna: https://e.lanbook.com/book/111957

7. TpybanoB, AWM. Teoxumus oxpyxkawomei cpeasl. JlaboparopHblit
NpaKTUKyM [DNeKTpoHHBIN pecypc]| : yueOHoe mocodue / A.W. Tpydanos.
— DnexTpoH. naH. — Bonorgaa : Bol'Y, 2014. — 78 ¢. — Pexum nocryna:
https://e.lanbook.com/book/93135.

8. Heopranmueckasi XuMus JJI1 XUMUKOB : Y4€OHO-METOANYECKUN KOMILIEKC. -
HoBocubupck: HI'Y, 2012 .- 47 c.

9. AnanuTtudeckass XuMuid © (UBHKO-XUMHYECKHE METOJbl aHaau3a
yuaeb.mocodue / M. A. iBanoBa, M. B. benormnazos, 1. B. boromososa, E.
B. ®enopenko. — M. : PUOP, 2013. — 289 c.

10.ITerpoBa T.M. [lonogHuTENbHBIE TJIaBbl HEOPTAaHUYECKOW XUMUU: yueOHO-
Mmetoaunueckoe rmocoodue. M3n-so KHUTY. 2015 . - 209 ¢

11.Cemues, 1O. /1. Beicokomonekymsipubie coenqunenus / 10. JI. Cemue. —2-¢
m3a.— M. : U3a. uentp «Akagemusi», 2005. — 368 c.

12.I'nmuuka, H. JI. OOmas xumus: y4e6. nmocodbue misa By3oB / H. JI. I'nmunka;
noa pen. A. W. Epmakosa. H. JI. l'ankuna — usn. 29-e, ucnp. — M.:
Nurerpan-IIpecc, 2010. — 728 c.



https://e.lanbook.com/book/65392
https://e.lanbook.com/book/73333
https://e.lanbook.com/book/51933
https://e.lanbook.com/book/44374
https://e.lanbook.com/book/97291
https://e.lanbook.com/book/111957
https://e.lanbook.com/book/93135
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7.2 JIonoJIHUTEJIbHAS JIUTEPATypa

1. AxmeroB, H. C. O0mas u Heopranudeckas xumus. — M. : Beicul. mkosna,
2002. — 743 c.

13.1TapnoB  H. H. OOmas u HeopraHuveckas XuMUs: Y4eOHUK s
TEXHOJIOTUYECKUX M XMUMHKO-TEXHOJIOTHYECKUX HaMpaBiIeHUI MOATOTOBKHU
OakanaBpoB U MaructpoB. - M3a. 3-e, ucnp. u gon. - Caukrt-IlerepOypr:
Jlann, 2011. - 495 c.

2. I'enbpman, M. U. Xumusa / M. U. l'enbdpman, B. I1. FOctpaTos. — CIIO. :
Jlann, 2000. — 480 c.

3. Teopetrnueckue ocHOBBI 00miel xumuu / A. U. T'opOynos, A. A. I'ypos, I
I'. ®ununmos, B. H. [llanosan. — M. : U3n-so MI'TY um. H. 3. baymana,
2003. =720 c.

4. ®duznueckue METONbl HCCieNOBaHUs HeopraHuueckux BemectB / T. T
banuuesa, JI. I1. benmopykosa, P. A. 3unbuyk [u ap.]. — M. : U3par. uentp
«Axagemus», 2006. — 448 c.

5. Cu3oBa, JI. C. Amnamutudeckas Xumusa. OHU3HUKO-XUMHYECCKHE METObI
ananmmsza : B 2 4. / JI. C. CuzoBa, B. II. I'ycbkoBa, I'. H. Muxkunesa. —
Kemepono, 2003. —H. 1 — 96 c.; Y. 2. — 64 c.

6. XaputoHos, lO. fI. Ananutudeckas xumus : B 2 4. / FO. . Xaputonos. — 2-
e n3a. — M. : Beicur. mkoina, 2003. Ku. 1. — 616 c.

7. XaputoHos, lO. fI. Ananutudeckas xumus : B 2 4. / FO. . Xaputonos. — 2-
e m3a. — M. : Beicnt. mxona, 2003. Ka. 2. — 560 c.

8. AHanmuTuueckas XuMusi U GU3UKO-XUMHUUYECKHUE METOIbl aHaIu3a ; y4eo. 1mo-

9. cobme / M. A. UsanoBa, M. B. benormazos, . B. boromonona, E. B.
DeopEHKO. —

10.M. : PUOP, 2006. — 289 c.

11.Apremenko, A. . Oprannyeckas xumusa / A. . Apremenko. — 4-e uza. —
M. : Beicmi. mkosna, 2004. — 536 c.

12.bep3un, b. JI. Kypc coBpeMeHHOW OpraHnyeckoi XuMuu. y4ebd. mocodue /
b. [. bep3un, 1. b. bep3un — M. : Beicui. mikona, 1999. — 140 c.

13.Cemues, 1O. JI. Beicokomonekymsipubie coenqunerus / 10. JI. Cemue. —2-¢
u3a.— M. : U3n. uentp «Akagemus», 2006. — 368 c.

14.T'oponoBckuii, . T. Kpatkuii cnpaBounuk xumuka / WM. T. 'opoHOBCKUIA,
IO. II. Hazapenko, E. @. Hekpsau. — 5-e u3n. — KueB : HaykoBa aymka,
1987. - 829 c.

7.3 Ilepuoanyeckue U31aAHUA
Kypnan «Xumus B mIKOIE»

Kypnan «Heoprannueckass XuMus»

7.4UHTepHeT-pecypchl
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1. Webof Science» (WOS) AproputerHas mnonureMarndeckas pedepaTuBHO-
oubnuorpaduueckas u HaykoMeTpudeckas 0asza manubix. Kommanus Thomson
Reuters. Cyonuuensuonnsiii forosop NeWoS/62401 01.11.2017r.

2. OBC «KoHCynbTaHT CTyaeHTa». YUeOHUKH, y4deOHbIe MOocoOus, MO BCEM
obnactsm 3HaHud g1 BO um CIIO, a Ttakxke MoHorpadbuu M HayyHas
nepuoauka, OOO «llomurexpecypce» (r. Mocksa) Horosop Ne67CJI/09-2017
or 14.11.2017r.

3. Hayunas snextponnas 6ubmuorexka (HOb PODU). Dnexrponnas 6ubmuorexa
HAYYHBIX ITyOJIMKAIUH.

7.5MeToauveckne yKa3aHHUA K JJa00pPATOPHBIM 3aHATUSAM

. baxea P.U., bernesa M.b., Xapaes A.M.. Xumus: Metonud. ykazaHusi K

nabopaTopHbiM 3aHaTusM. Hanpuuk: Kab.-bank.yn-t, 2018. 31 c.

Kspor A.A., baxeBa P.Y., UYepkecoB b.X. u ap. OOmas xumus.
JlabopaTopHblil npakTUKyM. YueOHoe nmocooue Hampuuk Kab.-bank. yH-T.
2002. 26 c.

XapaeB A.M., baxesa P.Y., beruesa M.b. u ap. IIpaktukym. Xumus. Hactb
1. Hanpuuk: Kab6.-bank. yH-1, 2009. — 47 ¢

XapaeB A.M., baxesa P.Y., beruesa M.b. u ap. IIpaktukym. Xumus. Yacte
2. Hanpuuk: Ka6.-bank. yu-t, 2010. — 39 ¢

. I'punesa JI.I'.. baxesa P.Y., beruesa M.b. u np. HauaneHe1ii Kypc xumuu:

Meroanueckue pekomennanuu. Hanpuuk: Kab.-bank. yu-t., 2009. — 35 c.
butroxoB B.T, baxena P.U., KazanueBa ®.K., Kpamun B.A. Xumuueckas

TEeXHOJIOTHA. YueOHo-MeTonuueckuil komrieke. Hanpunk: Kab.-bank. yH-T,
2008. - 38 c.

8.MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACOUTIIAHBI (MOIY.JIST)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

MatepuanabHO-TEXHUYECKOE OOCCIeueHUE AMCIMILIMHBI (TEXHUYSCKUE CPEIICTBa,
nabopaTopHoe 000pYAOBaHUE U JIP.) MPEJACTABICHO B BUIC TaOIHIIBI

No HanMenoBanue (KOMITbIOTEPHBIE KIIACCHI, YI€OHBIE JTA00paTOPHH,
/1 00opyI0BaHuE)
1 | YueOHbIC ayAUTOPUU U TIPOBEACHHMS JICKITMOHHBIX 3aHATHN

2

WNHTepakTuBHBIA  KJIacC, OCHAIIEGHHBIM 000pyIOBaHHWEM: CTCHIAMH,
HH(POPMAITMOHHO-U3MEPUTEITHLHBIMH CUCTEMaMH, BJICKTPOHHBIMU
cpeAcTBaMH OOy4YeHUs M KOHTPOJISI 3HaHUH cTyAeHTOB. [1nakaTel, TabauIIbl,
PUCYHKH, 00pa3ilbl U3JEINi, HOPMATHBHO-TEXHUYECKAsl JOKYMEHTaIMs,
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CHCHI/I(I)I/IKaL[I/II/I, KOHCTPYKTOPCKO-TCXHOJIOTUYCCKUC KAPTHI.

3 | JIabopaTopHas mocyna v MPUHAMIICKHOCTU JJIsl TOATOTOBKM MOHOMEPOB U
CUHTE3a TMOJUMEPOB (KOJOBI, TpsIMble U OOpaTHBIE XOJOIUIBLHUKH,
OpOOUPKHU, THUIMETKH, MEpPHbIE IWIMHAPHI, HACAJIKH, AJJIOHXKH, YallKd
[letpu, crakaHbl, BOPOHKH, IITATUBBI, (DUIBTPHI, €pIId JTAOOPATOPHBIE,
TEPMOMETPHI).

4 | JIabopatopHoe o0OopymoBaHWE IJISi CHHTE3a M HCCICAOBAHHS MOJIUMEPOB
(TepMocTaT  KUAKOCTHOW,  MEIMIAJKA  DJCKTPUUYECKUE,  JUHEHHBIC
aBrotpancpopmaropel  JIATP, BomsHple winu  mecuaHble  OaHw,
KOJIOOHArpeBaTeu, DJICKTPUYECKHE IUIMTKH, BHUCKO3UMeTphl  BIIX,
pedpakToMeTp, BECHl AHAIMUTHYECKHE, BECHl TEXHWYECKHE, IKa(dbI
cymuiabHbIe, pH-MeTp, ycTaHOBKa ISl OMpEIACICHHUS TeMIIepaTyphl
pa3sMsATYEHUs, yCTAHOBKA JUISI TYPOUIUMETPUICCKOTO TUTPOBAHMUS )

5 | OGopynoBaHue JUisi UCCIENOBaHUS TOIUMEPOB (nuddepeHimanbHbIN
ckanupyrommii  kanopumetrp Setaram DSCI31 EVO, UK-cnektpomerp,
pa3peIBHAsE MallWHa, MPECC TOpSYEro MPECCOBaHUs, MPUOOPHI s
OTpeNeeHUs] TEIIOCTOMKOCTH, OTHECTOMKOCTH, YyJIapHOM  BSI3KOCTH,
TBEPJIOCTU MOJTUMEPOB, KOH-KAIIOPUMETP)

[Iponyktet MICROCOFT

(Desktop Education ALNG LicSaPk OLVS Academic Edition Enterprise)
noanucka (Open Value Subscription) Noe V 2123829

Kaspersky Endpoint Security Cranmaptubeiii Russian Edition Ne nunensuu
17E0-180427-050836-287-197

AltLinux (Anst O6pazoBanue 8)

Ne AAA.0252.00

Academic MathCAD License

[Tponyxter AUTODESK, apxuBatop 7z, dainossiii MmeHemkep Far Manager,
Adobe Reader (cBob0HOE pactipocTpaHeHue)
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IIpunoxenue

JUCT NBMEHEHUM (JIOIOJTHEHUW)

B pa0o4yl0 NporpaMmy no Aucuuiuinge « Xumus» Ha 2020-2021 yu.r.

NeNe | Dnement (myHkT) PILJ]

HepequL BHOCHMBIX

U3MEHEHUH (JOIMOJTHEeHU)

IIpuMmeuanue
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IIporokoi Ne 0«__ »

3aBenyromuii kaheapon

2020 r

C.10. XammupoBa




