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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCIUIUIMHEI ABIsIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUHM W YMEHHH, HEOOXOAUMBIX IS oOecTieueHus
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XUMHU B IPO(eCCHOHATBHON A TeTbHOCTH

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

MarepuanoseaeHue. TexHOIOrUsI KOHCTPYKIMOHHBIX MaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFI/Iﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCXaHHUKa

226

TeopeTuyecKre OCHOBBI MEKTPOTEXHUKU

227

I'unpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OO1mast >IeKTPOTEXHNKA U JNEKTPOHHKA

2.2.10

TGOpI/Iﬂ MCXaHU3MOB MallllUH

22.11

Texuuueckas TCPMOJAMHAMHKa 1 TCIJIonepeaadya

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIbHBIC MCXaHNU3MbI, CUCTCMbI U yCTpOfICTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoobopyI0BaHNE CYIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAUJIbHBIC YCTAHOBKHA U CUCTEMbI KOHAUITMOHHUPOBAHWA BO3AyXa

2.2.19

TexHOTOrUs TEXHUYECKOT0 00CITy)KUBAHUS U PEMOHTA CY/I0B

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABICHUA TEXHUYCCKUMU CUCTEMaMU

2221

®dusnka

2.2.22

DKOJIOrus

2.2.23

HpeL[I[I/IHJ'IOMHaﬂ IIpaKTUKa

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

YK-1: CniocodeH 0cylIecTBIATDH MOUCK, KPUTHYECKHI aHAIN3 U CHHTe3 HHGOPMaNMU, NPUMEHSITh CHCTeMHBII MOAX0/ 1J1st
peneHusi MoCTaBJEHHBIX 32124

VYK-1.1: OcymiecTBisieT MoucK, cO0p U 00pabOTKy HHPOPMAILIUY JUTS PEIICHHUS TIOCTABICH-HBIX 3a/1a4

VYK-1.2: IIpoBomut kpuTHUYeCKUil aHaTH3 HH(YOPMALIUH, TTOTyICHHON U3 Pa3-HBIX HCTOUHUKOB

VK-1.3: IIpumMeHsieT CHCTEMHBIH MOIXO0 TSI Pe-IIeHHUs MOCTABICHHBIX 33134

OIIK-3: CniocoGeH UCI0/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBCHHOHAYYHBIX JMCUMILINH B IPOodecCHOHAILHOM
AesITeTbHOCTH

OIIK-3.1: Brnaneetr 0CHOBHBIMH 3aKOHAa-MH €CTCCTBCHHOHAYYHBIX IUCHUILINH, CBA3aHHBIMU C HpO(bCCCHOHaJ'IBHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT mpUMeHSITh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYIHBIX JUCIUILINH, CBSI3aHHbIE B TIPO(ecCHoHATEHON
NeATENLHOCTHU




OIIK-3.3: Ucmomb3yeT B mpodeccuo-HATbHOMN eATeTbHOCTH OCHOBHBIEC 3aKO-HbI €CTECTBCHHOHAYIHBIX TUCIIUTUTAH

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1 (3HaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUYIECKON H HEOPTaHHYECKOH XUMUH; KITACCH(UKAIUIO U CBOICTBA XUMUYECKHUX HIIEMEHTOB,
BEILIECTB U COETUHEHHH), UX Ha3HAUEHUE U 001aCTH IPHUMEHEHHSL.

3.2 | YMeTh:

3.2.1 | Ucnionp30BaTh OCHOBHBIE 3JIEMEHTApHBIE METOIbl XAMHYECKOTO HCCIIEOBAHHS BEIIECTB U COSANHEHH.

3.3 | Bnagersn:

3.3.1 | CrtocoOGHOCTBIO BHIITOJIHEHHSI OCHOBHBIX XHMHUYECKHX JJA00PaTOPHBIX OTIEpaIvii.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fe/ioB H TeM /BH/L 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. O6mas xumus
Jlek OO0mHe 3aKOHBI XUMUW. XUMUYeCKas TePMOJAMHAMIKA U KHHEeTHKa. /JIek/ 1 2 JIT.1
€)!
Jlab CkopocTtb xumrdeckoit peakiuu /J1ad/ 1 2 JI1.1J11.2
22
Jlex OKHUCIUTELHO-BOCCTAHOBUTENNbHBIE peakituu. /JIex/ 1 2 JIT.1J11.2
22
Jlex OCHOBBI 3IIEKETPOXUMHHU. |"aIbBaHMUECKUE HIEMEHTHI. 1 2
Onexrpomms.Kopposns metamnos. /JIex/
Jlab Kopposus meramnos /J1a6/ 1 2 JI1.1
JI1.2J12.1
32
Cp IMonroToBka k tabopatopHbIM padotam /Cp/ 1 20
Cp Hrorosoe Tectuponanue /Cp/ 1 76
HKP 3amura 1adopaTopHbix padot /MKP/ 1 2 JIL.1J11.2
€)!

5. COJEPKAHME JUCLUIIIMHBI (MOAY.JIST)

Paznmen "O6masa xumus"

Jlexnust "OcHOBHBIE 3aKOHBI XUMHU"

OCHOBHBIE IIEJIH U 331241 JUCITUTLTHHBI, €€ CTPYKTYpa U CBSI3b C AUCIUTUTHHAMY B OOIIEH CHCTEME IMOTOTOBKH CIICIIHATUCTA.
®dyHIaMeHTaIbHBIE 3aKOHOMEPHOCTH XUMHH KaK TEOPETUIECKOW OCHOBBI HOBBIX HAYKOEMKHUX T€XHOJIOTHi. OCHOBHBIC
CTeXHOMETpUYECKUE 3aKOHBI. OCHOBHBIC HAMIPABIICHUS TEXHUYECKOTO MPOrpecca B OTPACIIH.

Jlexuus "Ctpoenue Bemiectna”
Crpoenne aroma. KBanToBsIe unicia. Pactipenenenue 3IeKTpOHOB MO YPOBHSIM U ITOYPOBHSIM. BiusiHue CBOHCTB XUMHUECKOTO
3JIEMEHTA B 3aBUCHMOCTH OT €TI0 MIEKTPOHHOH KOH(Urypanum.

Jlexuus "Tlepuonuyeckuii 3akon /{.J11.Menneneena".
CTpyKTypa nepuoan4eckoil cucreMsl. IlepuognyHOCTh H3MEHEHUsI CBOMCTB XUMHUECKUX SIIEMEHTOB U UX COCTUHEHUH.

Jlexmus " Xumuueckas CBS3b".

OcHOBHBIE CBONCTBA XUMHUECKOH cBs13u. KoBanenTHas xummudeckas cBs3b. [lomspHocTs cBs3u. Haceimaemocts. HanpaBineHHOCTS.
Honnas cBsa3b. Kpuctamnsl. Merannndeckas cBsi3b. BogopoaHas cBa3b. Ban-nep-BaanscoBo B3auMoelCcTBUE MOeKyl. Biusaue
THUITa XUMHYECKOH CBSI3M Ha (PU3NUKO-XMMHYECKHE CBOCTBA BEIIIECTB.

Jlexnus "XumMuueckas TepMOAMHAMUKA"

DHepreTHka XMMUYECKUX Iporneccos. [lonsTre TepMoanHamMuieckoii cucreMsl. Buapl cucrem. TepMoauHaMuyecKue napaMeTpal
cucreMsl. Kimaccudukanms TepMoIiHaAMAYECKIX TPOIIECCOB. BHYTpeHH sHeprus U sHTANBINS. TermoBsle 3 GEeKTH  UX
UCTIONB30BaHNE B XUMUYECKOH TeXHOIOTHU. DHTponus. DHeprus [ m66ca. OcCHOBHBIE 3aKOHBI TEPMOIUHAMHKH.

Jlexmus "XumMuueckas KMHEeTHKA"
CkopocTb xumMuuecKkux peakuuii CKopocTh XMMUYECKUX PEAKLUI B TOMO- U T€TEPOTeHHBIX cucTeMax. QakTopbl, BIMAOLINE HA
ckopocth peakimii. Teopust Appenuyca. Karannzatopsl. [oMOreHHbIl 1 reTeporeHHbIi Katanus. 3aKoH JeHCTBYIOMNX Mace AT




HeoOpaTuMseIx peaknuii. [IpaBuna Banr-T'odda. Xumuueckoe u hazoBoe paBHOBECHE
[TonsiTre 06 0OPAaTUMBIX 1 HEOOPATHMBIX PEaKIUAX. XUMUUECKOE paBHOBECHE. 3aKOH JEHCTBYIOIINX Macc IJIsl 00OpaTHMBIX
peakmuii. @axTOpHI, BIHUAOMNE Ha XuMu4Ieckoe paBHoBecue. [Ipuammn Jle larense.

Jlexmus "PacTBOpBI M UX cBoicTBA"

Kitaccnguxanus pactBopoB. CriocoOBI BRIpaKeHHSI KOHIIGHTPALUH PacTBOpa. PACTBOPBI HEAJICKTPOIIUTOB U X KOJUIUTATHBHBIC
cBolicTBa. 3akoH pa3basieHuss OctBaybaa. TeopHs AMEKTPONUTHUECKON auccoranui. CTeneHb 1 KOHCTaHTa TUCCOIHAIINH.
Crabble U cHIIbHBIE IEKTPONUTEL. CBOICTBA PACTBOPOB 3IEKTPOIUTOB.

Jlexmus "MoHHO-00MeHHBIE peakiuu. [ unponns comneit”
HonHoe mpousseneHne Boabl. Bogopoauslii nokasarens. MuankaTopsl. OCHOBHBIE TUIBI THApoOH3a coneil. Onpenenenue pH B
kaxjoM turne. CreneHs rugponnsa. GakTopsl, BIUAIONUE Ha MPOLECcC THAPOIU3a.

Jlexmust "OkuCIATENFHO-BOCCTaHOBHTENBHBIE peakiun (OBP)".

OCHOBHBIE TIOHSTHUS JaHHBIX peakiuii. CTerneHs okucneHus. OKUCINTENFHO-BOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTOB M UX
coenunenuit. [IpaBuito anexkTpoHHOro 6ananca. YpasuuBanus OBP MeTomamMu 3IEKTPOHHOTO U HOHHO-3JIEKTPOHHOTO OaaHca.
PasnosunHoctr OBP. Baxknelime oKUCIUTENIHN U BOCCTAHOBATEIN. OKHUCIUTEIBHO-BOCCTAHOBUTENBHAS IBOHCTBEHHOCTh
XUMHUYECKHUX DJIEMEHTOB.

Jlexuus "OcHOBBI ANIEKTPOXUMHUN"

IloHsTHE 2NEKTPOXUMHUECKON cUCTEMBL. BUbl cucTeM. DNEKTPOAHBIN NOTEHIMA MeTa/lIa. DIEKTPOXUMUIECKUN P
HanpspkeHui. CBolicTBa psga akTUBHOCTH. XUMHUYECKHE HCTOYHUKH JIEKTPHUUECKOro Toka. ['ansBaHndeckuii aneMent. [IpuHnumn
pa6otsl. Pacyer DJIC. DnexTponu3 BOAHBIX paCTBOPOB U €ro 3akoHOMepHOcTH. Kopposus MeTannos. 3amuTa METaLuIoB OT
Koppo3un. AKKyMyasTopsl. Buner. [Ipuammm paboTs!.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

BrlinosHeHbIe U 3alUIIeHHbIE Ta00paToOpHbIE paObOThI
BeImoHEeHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4eT 1o JUCIUIINHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMoTpeHbI y4eOHBIM IIaHOM.

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

DOC g komrerennuu YK-1.3

1)Haubompiee gucno monexyn (t=25°C, p=101kIla)cogepxuTcst B HOPUUU:

a) a30Ta XMKMUYECKHUM KOJIMYECTBOM 3MOJIb;

0) yraekucioro raza maccoi 440r;

B) BOJBI 00BeMOM 36 cM3;

r) 030Ha o0beMoM 400 am3.*

2)Kakoe KonMuecTBO BEIIECTBa COOTBETCTBYIOT 1 MoIt0?

OTBeT: KOJIMYECTBO BEUIECTBA, KOTOPOE COAEPKHUT CTOIBKO aTOMOB, MOJIEKYJI, HOHOB WM JIPYTUX CTPYKTYPHBIX €AWHHUII, CKOJIBKO
conepxurcs B 12r yrinepona 12C.

3) BeiGepute mpaBuibHOe yTBepkaeHHe. I [py 0AMHAKOBBIX YCIOBUSAX B MOPLHSIX KMCIOPOAa U 030HA paBHOT'O 00beMa COACPIKUTCS:
a) OIMHAKOBOE YHCJIO aTOMOB;

0) OTMHAKOBOE YHCIIO MOJIEKYIT;*

B) OJTMHAKOBAs Macca;

T') OIMHAKOBOE YHCJIO 3JIEKTPOHOB.

$)IocrossrHas ABoranpo paBHa NA =6,02-10"23 . UTo mokasbIBaeT 3T0 YHCIIO?

OTBeT: KOJIMYECTBO aTOMOB, MOJICKYII, HOHOB HJIM APYTHX CTPYKTYPHBIX €IMHUI] B OTHOM MOJIC BEIECTBA.
5)OneKkTpoHeUTpaIbHbI aTOM a3oTa coaepkuT 7p u 7e. Mon N-3 conepxur:

a) Tp u 7e;

6) 10p u 7e;

B) 7p u 10e; *

r) 4p u 10e.

6)Kakue ycloBusl B XUMUHM OTHOCSTCSI K HOPMAJIBHBIM YCIIOBHSM (H.Y.)?

Ortset: Temneparypa 0°C wmu 273K, nanenue 1 armocdepa mwmu 101,3 xI1a i 760 MM.pT.CT., KOHIIGHTpanus BEIIECTBA | MOJIB/JI.
7)2nexTpoHeiiTpanbHbli aToM Kadbuus coaepxuT 20p u 20e. Mon Ca2+ cogepkur:

a) 20p u 20e;

6) 18p u 20e;

B) 20p u 18e;*

r) 20p u 22e.




8)Kakoe BemecTBo B XkMUH HA3bIBAIOT MPOCTHIM?
OTBeT: BEILECTBO, COCTOSIIIEE U3 OJHOTO THIIA ATOMOB.
9)VkakuTe NEeKTPOHHYI0 KOHPHUTYPAIHIO aToMa IIEMEHTa C MPOTOHHBIM YHCIOM 15:
a) 1s2 252 2p6 3s2;
6) 1s2 252 2p6 3s2 3pl;
B) 152 252 2p6 3s2 3p2;
T) 1522522p63s23p3*
10)B 4em mposiBIsieTcs ABOMCTBEHHAs IPHPOIA IEKTPOHA e- 7
OTBeT: 3MeKTPOH 00JIaJaeT KaKk CBOMCTBAMU YacTUIBI — UMEET MACCy, 3apsijl, TaK U BOJHOBBIMHU CBOMCTBAaMM — JUIMHA BOJIHBI,
CTIOCOOHOCTP K AU(PAKIMN U HHTEPHEPESHITHH.
11)OHOOCHOBHBIM KHCIIOTaM OTBEYAIOT BCE KUCIOTHBIE OCTATKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.
12)Kakue (pyHKIUH B TEPMOJMHAMUKE, XapaKTEPH3YIOT COCTOSHHE M CBOMCTBA CHCTEMBI.
OtBeT: BHYTpeHHSS SHEPTHS, SHTAIBINS, SHTPOIHS, YHeprus [ ndoca.
13)Vkaxkute ypaBHCHHE PEaKIIH,B pe3yabTaTe KOTOPOIl CTENeHb OKUCIICHNS aTOMOB a30Ta MOHMXkaetcs ¢ 0 go-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+.
14)YTo xapakTepu3upyeT NOHATHE IEKTPOOTPUIIATEIILHOCTH?
OTBeT: 3TO CIOCOOHOCTH aTOMa B COSANHECHUSX MPUTATHBATH K ce0€ AIEKTPOHEL.
15) Peakmyu, uaymmue ¢ BhIIEIEHHEM TETIOTH Ha3bIBAIOTCS:
a) SHIOTEPMUIECKUMHU;
0) KaTaTUTHYCCKUMH;
B) 9K30TEPMHIECCKUMH; ¥
T') HeOOPaTHUMBIMH.
16)4ro xapakTepu3yeT GYHKIHs Ha3bIBaeMasi SHTPOITUCH?
OTBeT: PHTPOIHS XapaKTEPH3YeT Mepy HEYIIOPATOUCHHOCTH COCTOSIHUSI CHCTEMBI.
17) Ilporece, naymuii Ipu MOCTOSHHOM 00beMe, Ha3bIBACTCS:
a) n300apHbIif;
0) NU30TEPMUICCKHIA;
B) ara0aTHBIN;
T') U30XOPHBIN. *
18)I1pu kKakOM yCJIOBUM B XUMHYECKOW KHHETHKE HACTYIAeT paBHOBECHE?
Ortgert: [Ipu ycnoBum, 9T0 CKOPOCTH MPSIMON pEakIN paBHA CKOPOCTH 0OpPaTHOH peakIWy M IIPOU3BEICHNE KOHIICHTPAITHHA
HCXOJHBIX BEIIECTB PaBHBI IPON3BEACHHUIO KOHIIEHTPANUi IPOTYKTOB PEAKITHH.
19)¥YBenuuuth BBIX0J NPOAYKTOB 00paTiuMoil peakuuu N2(r)+3H2(r)=2NH3(r) +Q moxHo:
a) TOBBIIIAS JaBJcHUE; ™
0) UCTIONB3YS KaTaIn3aTop;
B) yMEHbIIIAsi KOHLIEHTPAIHIO BOAOPO/a;
T) OBBIIIAS TEMIEpPaTypy.
20)B gem cyrp npunanuna Jle - [llatense?
Ortser: Ecniu Ha cucTeMy, HaXOAAIIYIOCS B COCTOSHIUM XMMHUYECKOTO PAaBHOBECHS OKa3aTh BHEIIHEE BO3JCHCTBUE B BHEC U3MECHCHHUS
TeMIIepaTyphl, JaBICHHUs WIK KOHLIEHTPALMY, pABHOBECHE CMECTUTBCS B CTOPOHY TOHM peakiMu, KOTopasi OclabuT NPOM3BEIEHHOE
BO3/ICICTBHE.
21) Boanble pacTBOPHI AIEKTPOIUTOB IIPOBOAAT NMEKTPHUCSCKHIN TOK 32 CUET:
a)TOJBKO JNIEKTPOHOB,;
0)KaTHMOHOB U AJIEKTPOHOB;
B)aHHOHOB H 3JIEKTPOHOB;
T')KaTHOHOB U aHHOHOB. *
22)Kakue cucteMbl B XMMUH HA3bIBAIOT T€TEPOTeHHBIMU?
OtBeT: CHCTEMBI, COCTOSIIIE M3 BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUAX ((pazax).
23)Oxpackanakmyca OyzeT CHHEeH B:
a)BoJIe;
6)BoxHoM pactBope NaCl;
B)BostHOM pactBope HCI;
r)BogHOM pactBope KOH.*
24)Kak BnusieT TeMIepaTypa Ha CKOPOCTh XMMUUECKOH peakuuu 1o npasuiy Bant-T'odda?
Ortget: [Ipu moBEIIICHUH TeMIEpaTyphl Ha Kaxpie 10 rpaxycoB CKOPOCTh y OOJBIIMHCTBA XUMHYESCKUX PEAKIUA BO3PACTET OT 2 10
4 pas.
25) OnuHAKOBYIO CTENIEHb OKUCICHHS KeJIe30 MPOSIBISET B COSANHEHHSIX:
a) FeO u FeCO3;*
0) Fe(OH)3 u FeClI2;
B) Fe203 u Fe(NO3)2;
r) FeO u FePO4.




26)Kakue peakiui B XMMHUH Ha3bIBAIOTCS KATATUTHUECKUMHU?

OrtBeT: Peakuuu ¢ UCIONIB30BaHUEM KAaTAIM3aTOPOB, KOTOPBIE MEHSIOT CKOPOCTh PEaKIMHU, CAMHU IIPH 3TOM HE PaCXOIYIOTCS.
27) Xummdeckas CBA3b B MoJiekyae Opoma Br2:

a) HOHHAS,;

0) MeTatnyeckas;

B) KOBaJICHTHAs HEmoJsipHast; ™

T') KOBaJICHTHAs MOJIAPHAS.

28)B uem 0cOOEHHOCTh TOMOTEHHOTO KaTanu3a?

Ortgert: KaTtanuzaTop 1 pearupyroie BeecTBa HaXoaaTCs B OTHOM arperaTHOM COCTOSTHHU.
29) Beibepure onpeieNieHne XapakTepu3yroliee Mpolece KUIKocTHoU auddy3uu:

a) B3aMHOE TepeMelInBaHie KOMIIOHEHTOB, IPUBOISINEE K BEIPABHUBAHUIO KOHIICHTPALINH; *
0) mpotiecc pacTBOPEHHsI HNIEKTPOIUTOB IO ACHCTBHEM BOJBL;

B) IIPOLIECC IPHCOCIMHCHHUS BOJIBI K MOJICKYJIaM, aTOMaM WJTH HOHAM;

T) IpOoIIecC paCTBOPEHUS IMEKTPOIUTOB O] ISHCTBUEM AIIEKTPUIECKOTO TOKA.

30) Ot uero 3aBUCAT KOJIMTATHBHBIE CBOUCTBA PaCTBOPOB?

OTBeT: KOJUIUTaTHBHBIC CBOMCTBA 3aBUCST OT KOHLICHTPAI[HH PacTBOPA.

DOCH! gua komnerenuun OITK-3.2

1)JIerue ocTanbHBIX IEPEUNCICHHBIX JIEKTPOH TEPSIET aTOM:

a) Na;*

0) Mg;

B) Al;

r) Si.

2)4Yto perimaMeHTHPYeT MPAaBUIIO AIEKTPOHHOTO Oananca?

Ortser: [1o npaBuTy 31€KTPOHHOTO OanaHca YHUCIIO AIEKTPOHOB OTJAHHBIX BOCCTAHOBHUTEIEM PABHO YUCITY 3JIEKTPOHOB IPHHSITHIX
OKHCITUTEIIEM.

3) Cxopocts peaknun N2(r) + 3H2(r) <> 2NH3(r)Q>0 MOXHOYBEITHYHTS,

a) IOBBICUTh TEMIIEPATYypY;

0) UCIIOIb30BaTh KaTalIM3aTop;

B) YMCHBIIUT JIABIICHNE;

T) HOHU3UTH TeMIIeparypy.*

4)ITo xakoMy MpaBUIy MOXKHO PacCUMTATh CTETIEHb OKHUCIICHUS 2IEMEHTa, €CJIM OHA He MOCTOSHHA?

Ortser: CymMMa BCeX CTENICHEH OKUCIEHHS BCEX aTOMOB B MOJIEKYJIE PaBHA HYIIIO.

5)K oKHCIHUTETEHO-BOCCTAHOBUTEILHOM PEaKIIMN HE OTHOCUTCS:

a) NaOH+HCI = NaCI+H20;*

6) 6HCI+2Al = 2AICI3+3H2;

B) 2KMnO4 = K2MnO4+Mn0O2+02;

r) 2H2+02 =2H20.

6)[lepeunciauTh HEJOCTATKHU KUCIOTHBIX aKKYMYJISITOPOB.

OrtBet: HeOONbIIAsK yeIbHAS SHEPTHsL, CAMOPA3Ps]] IPH XPaHEHNH, HCIIOIb30BaHHE TOKCHYHOTOTSDKEJIOT0 MEeTalIa Ipr
M3TOTOBJICHUH — CBHHEII, I HCIOJIB30BaHIE CEPHON KHCIIOTEI.

7)I1pu noBsIIeHNH TeMIepaTypsl Ha 20° CKOPOCTh peakIuu BeIpocia B 16 pa3. TemmepaTypHbli K03 UIIMEHT peakIuu paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakue moKphITHS HCIONB3YIOT IPU XUMUYECKON 3al[UTe METAJLIOB OT KOppo3unu?

Ortset: Kpacku, sMaiu, CMOITBI, OKCHIHEIE, (pochaTHBIE, HUTPUIHBIE TIOKPHITHL.

9)MonspHast KOHIIEHTPAIHs YUCICHHO paBHA XUMHUYECKOMY KOJTHYIECTBY PACTBOPEHHOT'O BEIleCTBA (MOJIb) B!

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpUTEIIS;

B) | KT pacTBOpAa;

r) 1 nutpe pactBopa.*

10)Kaxkoii nporiecc Ha3bIBaeTCS OCMOCOM?

OtBet: OcMoOC - 3TO TpoIIecC OAHOCTOPOHHEH AN HY3HH MOJICKYIT paCTBOPHUTEN depe3 MOITYIPOHUIIAEMYIO MEMOpaHy B
PacTBOPEHHOE BEILIECTBO.

11)I1pu yBenrueHuu naBiaeHus B 2 pa3a CKOpocTh Xumuueckoi peakiuu 2H2(T) + O2(r) = 2H20 Bo3pacrer B:

a) 2 paza;

0) 4 pasa;

B) 6 pa3z;

r) 8 pas.*

12)Yro BBIpa’kaeT KOHCTAHTA JIEKTPOIUTHIECKOH AUCCOIMAIIAN?

OtBeT: OTHOILIEHUE YHCIIA MOJIEKYI MIEKTPOIHUTA HOABEPTIIHXCS JUCCOLUALUH K 00ILIeMy YHCITY PACTBOPCHHBIX MOJICKYII.
13)I1p1 HOpMAJIBHBIX YCIIOBHUSIX TEMIIEpaTypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;




r) 273°C.

14)Uem xapakTepuzyeTcst IpoLecCc BOCCTAHOBIEHHS HIEMEHTa B OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiun?

Ortgert: [Ipomecc BOCCTaHOBIICHHUS - 3TO IIPOIIECC MPUHATHS JEKTPOHOB, ITPU KOTOPOM CTEIICHb OKUCIICHHS JIEMEHTa IIOHMKASTCS.
15)Kaxkoit 13 nepeyrncIeHHbIX HIDKE aTOMOB UMEET HaHOONBIINI paguyc:

a) H;

0) K;*

B) Li;

r) F.

16)[Iponomkure (hopMyIHpOBKY 3akoHA ABoraapo: «B paBHBIX 00bEMax JTIOOBIX a30B, B3ATHIX IPU OJAWHAKOBOI TeMIiepaType u
JIaBJICHUH. ..»

OTBeT: COAEPKUTCS ONUHAKOBOE YHCIIO MOJIEKYIL.

17)Hau6omnbiiee 4ucio aTOMHBIXOpOUTAIeH COIep KUTCS Ha!

a) p — MOJIYPOBHE;

0) s — mOypOBHE;

B) f — mogyposHe; *

r) d — moxypoBHe.

18)Kakue coeHEHNS B XUMHU Ha3bIBAIOT OKCHIAMHU?

OtBet: OKCHABI — 3TO COETUHEHUSI, COJIEpIKalle B COCTABE XUMUYECKUH 3JIEMEHT U KUCIOPO/.

19)B kakux cOEAUHEHUSIX XJIOP MOXKET MPOSBIATH TOJIBKO OKHCIUTENbHBIE CBOHCTBA:

a) NaClO4; *

6) KCI1O3;

B) CI120;

r) HCL

20) UTo mpouCXOAUT C TEIUIOTOH B BHIOTEPMUYECKON peakuuu?

Ortser: Tennora B X04€ XUMUYECKOHN PEAKLIUU MTOTJIOIIAETCS.

21)PacTBOpUMOCTB — 3TO MaKCUMaJIbHasl Macca BEeIEeCTBa, KOTOPYIO MOKHO PACTBOPHUTH MPH JTaHHOH TeMIeparype B:

a) 100 r pactBopa;

6) 100 T pactBopuTES;*

B) | T pacTBOpa;

r) 100 mut pactBopa.

22)[IepeuncanTh YCIOBHS, OTHOCSIINECS K CTAHAAPTHBIM YCIIOBHSIM B TEPMOJMHAMUKE.

Ortgert: Temmieparypa 25°C(298K , napnenne 1 at™. (101,3 kIla; 760 Mm.pT.CT.).

23) [pu sneKTpoau3e KaKoro BOJHOIO pacTBOpa Ha KaTojie OyIeT BBIAEIATHCS TOJIBKO BOAOPOa?

a) CuSO4;

6) SnCl2;

B) K2S;*

r) ZnBr2.

24)Ha 9to pacxomyeTcs SHEpIHs aKTUBAILIMH MOJIEKYJIAMH, BCTYIIAIOIINMH B XUMHYIECKYIO PEaKIIHIO 110 TeOpHH AppeHnyca?
Otget: Ha mpeomonieHre OTTAIKUBAHUS AJIEKTPOHHBIX 000JI0UEK MOJIEKY, Ha pa3phIB CTAPhIX XHMUUECKUX CBS3eH, 00pa3oBaHuUs
AKTUBHPOBAHHOT'O KOMIUIEKCa M 00pa30BaHNE HOBBIX XUMHUUECKUX CBS3EH.

25) Ilpu aHoaHOI 3amIMTE METaJlIa OT KOPPO3UH, 3aLMIIAEMbI METAILT IOKPHIBAIOT:

a) MEHee XUMHUYIECKH aKTHBHBIM METAJIIOM;

0) MeTaIoM, 3JIEKTPOIHBIN MOTEHIMAT KOTOPOTro HUXKeE; ™

B) METAJIOM, 3JIEKTPOIHBIA HOTSHIHAT KOTOPOro OOJbIIIE;

T') METaJUIOM, KOTOPBI CTOUT B sy HANPSDKEHHS TOCIIE BOJIOPO/IA.

26)Kakue peakny Ha3bIBAIOTCS OOpaTHMBIMU?

OtBet: OOpaTUMBbIe 3TO TaKHE PEAKLINH, IPOAYKTHI KOTOPHIX, B3aUMOJCHCTBYS MEXI1y COO0H, 00pa3yroT HCXOHbIE BEIIECTRa,
MPOTEKAIOT KakK B IPSMOM, TaK U B 0OpaTHOM HaIpaBJICHUH.

27) B ransBaHmuecKkoM dIeMeHTe Skoou-/laHmams:

a) MeJlb SBJISETCS aHOJ/IOM;

0) LMHK SIBIISIETCS KaTOJIOM;

B) JIEKTPOHBI TIEPEXOSIT OT IIMHKA K Meau; *

T') MeJb PACTBOPSAETCS B Ipoliecce padoTHI.

28) Uro BbIpakaeT MOJISIpHAsl KOHLEHTpaLus pacTBopa’?
OrtseT: KonuyecTBo MoJiel paCTBOPEHHOI'0 BEILIECTBA B OJJHOM JIMTPE PACTBOPA.
29) OTMeThTE ypaBHEHHE peakiMM, B PE3yJbTaTe KOTOPOM CTENEHb OKUCIEHUS aTOMOB XJIopa nosblmaercsa ¢ 0 xo +7:

a) HC1 + 2H20 = CIO2 + 5H+;

6) CI2 + 6H20 = 2C103- + 12H+;

B) C12 + 8H20 = 2CI04- + 16H+;*

r) 2HC1 + H20 = CI120 + 4H+.

30)Kak BnusieT 1aBlIeHUE HAa pACTBOPUMOCTD ra30B B )KUIKOCTAX?
Ortger: [Ipu yBenmuueHUH AaBICHUS PACTBOPUMOCTh ra30B BO3PACTAcT.

TuroBsle BOIPOCH! K MOATOTOBKE 3aIlIUTHI JAOOPATOPHBIX PaOOT IO JUCIUILINHE

L. OCHOBHBIE 3aKOHBI XUMHHU. 3aKOH COXPaHEHHUs] MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajipo U €ro
CleACTBUs. 3aKOH 3KBUBalIEHTOB. OIpeieieHNe SKBUBAJICHTHBIX MacC IIPOCTBIX U CJIOKHBIX BELECTB.
2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENBHAS aTOMHAsI Macca JIEMEHTa.

3. KsanrtoBrie yncia.




4. Pacripeniesienne 2J1€KTPOHOB IO 3HEPreTUYECKUM YpOBHAM U noAypoBHsaM. Ilpunnun ITaynu. IIpasuno Xynpa. IlpaBuio
KneukoBsckoro.

5. ITonsatue 06 s-, p- ,d- ,f- snemenrax. XapakTep COeAMHEHUH MMH 00pa3yeMBbIX.

6. Ieproanaeckuit 3akoH. CTPyKTypa meprogmdeckoi cucteMsl. [IoHsATHE 0 TpyNIax, MOATPYNHax M IEePHOIaX.
[epuoandeckoe U3MEHEHUE CBOMCTB XUMUYECKUX IEMEHTOB B TPYIIIAaX U NepHOAAX: 3apsi 4Apa; paJlyc aToMa; SHEePrus
MOHM3ALUH; SHEPTUS CPOJCTBA K NEKTPOHY; NEKTPOOTPULATENIBHOCT; OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA.

7. Ilonsatue o BHyTpeHHeH sHepruu cucteMsl. IlepBrlii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
1300apHBIX IPOLECCOB.

8. IMonstue 06 sHTaNnbNMU. 3akoH ['ecca u ero cnexcteus. [IoHsTHE O TerutoTax 00pa3oBaHMs CIOXKHBIX BellecTB. Pacuer
W3MCHEHHS SHTAIBIINH TIPH XUMUYECKUX PEAKIHSX.

9. IMonstue 06 suTponMu. BTopoii u TpeTunii 3akoHEI TepMoauHamMuky. CTaHIapTHAS SHTpONUS BemecTsa. Pacuer
U3MEHEHHUS SHTPOIIMU CUCTEMBI.

10. [MonsTe 00 M300apHO - N30TEPMUUYECKOM NoTeHnuane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. YCIOBHS BO3MOXHOCTH
MpOTEeKaHus npornecca. Pacuer m3meHeHns cBoboaHoMH sHeprun [ 'ndoca.

1. Xumudeckas: kuHeTHKa. CKOPOCTh XUMHUYECKOH peaki[ii B TOMOTEHHOH M TeTepOreHHOH cucTeMax. 3aBUCHMOCTD
CKOPOCTU XMMHUECKOH peakuu OT KOHLEeHTpauu. OU3N4ecKuil CMBICT KOHCTAHTBI CKOPOCTH XMMUYECKOH pEeaKIiH.

12. BnusiHre TemmepaTypsl Ha CKOPOCTh Xumudeckor peaknuu. [Ipaswio Baat odda u TemmeparypHbiid kodpummeHt.
Teopust Appenuyca. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIMH OT SHEPTUU aKTHUBALIUH.

13. Karanus. OcHOBHbIE NONOXKEHUS TEOPUH KaTaau3a. MexaHH3M FOMOTE€HHOTO M TeTepOreHHOro KaTalu3a.

14. INonsTHe 00 OOpaTUMBIX PEAKIUAX M XUMHIECKOM PAaBHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUIECCKIMH (DYHKITHSIMH.

15. [punuun Jle-lllarense. BnusHue usmeHeHust TeMneparypsl, JaBlIeHUs, KOHIIEHTPAllMM BELIECTB HAa CMEIlEHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTHKa pacTBOpoB. CIIOCOOB!I BEIpaKEHHS KOHIICHTPAIUi PacTBOPOB.

17. TepMmoauHaMuKa NpoOLECCOB pacTBOpeHUsl. BausHue TemmnepaTypsl U JaBlIeHUsI HA paCTBOPUMOCTb BELIECCTB.

18. KonnuratuBHble CBOMCTBa MaeanbHBIX pacTBOpoB. 3akoH Bant-T'odda. 3axon Payns u ero cnenctus. CriocoOsl
oIpezeneH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsatne 06 amexTponuTax. Teopust MeKTpONIUTHIECKON nucconuanuy. OO PUHIAIT TUCCOMUAINH. DISKTPOJIUTEL.

OCHOBHBIE TTOJIOKEHHSI TEOPHUU HICKTPOIUTHIECKOH qucconuanun. Jucconuanus KUcaoT (0AHO- U MHOTOOCHOBHBIX), OCHOBAaHHIA
(0ITHO- ¥ MHOTOKHCIIOTHBIX), COJICH (CPETHUX, KUCIBIX, OCHOBHBIX).

20. KomnmuratuBHbIE CBOHCTBAa PACTBOPOB IEKTPOIUTOB. M30TOHMUecKUit koadduuent. Ctenenp qucconnanyu. [loHsTHE O
CHIIBHBIX U CJIa0BIX DIIEKTPOIUTAX.

21. CnaObie snexTponuthl. KoHcranta auccouuanuu. 3akoH pazbasineHus OcTBajibla.

22. CuJIbHBIE ANEKTPOJUTHI. AKTUBHOCTh HOHOB. [IoHATHE 0 KaXKylleiicsl cTeneHn AUCCOLUaLuy.

23. Nonnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIC PeaKkIMU B PaCTBOpPAaX EKTPOIUTOB. YCIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIIHH.

25. Kectkocth Boapl. BpemenHnast u noctosiaHas. CocoObl yCTpaHCHUS .

26. T'unponus coneii. O6paTuMocTh Tuaponn3a. CteneHs ruapoin3a. KoHcTaHTa ruposn3a. YCIOBUS YCHIICHUS THIPOJIU3a.
T'unponus pa3nIuyuHBIX TUIIOB COJEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHn OKHCICHHUS, OKUCIUTENIX U

BOCCTaHOBUTENSAX. BaxkHelne OKUCIUTENN U BOCCTAHOBUTEH.

28. MeToabl cocTaBlIeHUsI YPAaBHEHUM OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopus >MeKTPOIHBIX MOTEHIMAIOB. YpaBHeHHe HepHcra. OmpeneneHne CTaHIAPTHBIX 3JIEKTPOJHBIX MOTEHIIMAIOB.
YcTpoiicTBO BOIOPOIHOTO AEKTpoaa. Pin HanpspkeHuid MeTasioB.

30. lanpBaHWYECKHE 3JIEMEHTHI. YCTPOWCTBO M MpHHIMN padoThl. Pacuer DJIC.

31. OJeKTponu3 B pacillaBaXx U pacTBOpPax IEKTPOIUTOB. IlocienoBaTeabHOCTh NPOLIECCOB IPOTEKAOMINX HA aHOAE U
karogne. 3akoHbl @apanes. Pacuer 00beMa 1 Macchl BELIECTB, BBIICIUBUIMXCS IPH IEeKTpoin3e. I[puMeHenune aeKkTponusa.

32. Koppo3sus meramuioB. Xumudeckas ,3JIeKTpoxuMudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynstopel. Kucnorusie. [lenounsie. [TpuaImm paGoTsI.

TunoBsle 3a1aHUs MO JUCIUILINHE:

1. PaccunrtaTh SKkBHBaNeHTHBIE Macchl cienyrommx coeaunennit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincatb 3NEKTPOHHYIO KOH(UIYpalWIoO aToMa MapraHiia. YKa3aTh BO3MOKHBIE BAICHTHOCTH M XMMHYECKHE CBOMCTBA.
OmnucaTb KBAHTOBBIMH YHCJIaMH BaJICHTHBIE JICKTPOHBI aTOMA.

3. Paccunrtath TemnoBoit addekT peakiuy ropeHus aneTHieHa (H.y.)

4. PaccunTath, BO CKOJBKO pa3 M3MEHHUTHCS CKOPOCTb XMMHUECKOH peakIiy , eClIH yBeIHIUTh Temmeparypy ¢ 50 mo 80
rpanycos 1o Llenbcuto, TemneparypHblid K03 GHUIEeHT paBeH 3.

5. Kynma cmectuthcst XuMudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecimn

- YBEJIUYUTh TEMIIEPaTypy

- MIOHU3UTh KOHLIEHTPALIMIO BelecTBa B

- MOHU3UTH JABJICHHE B CUCTEME

HaIucaTh BBIPAYKEHHUE JIJIs1 KOHCTAHThI PAaBHOBECHUS JAHHOM peaklnu.

6. Paccuntars MomspHyro koHueHTpanuio 200 r 20% pactBopa xiopuaa kameius ([1=1,015 r/mm).

7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmroxossl B 150 r Boxsl. Jlapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(TIpH TOH e Temreparype) paBHo 26 klla.

8. Hammcars peakim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B KaXaoM cirydae THIPOIIH3a.

9. YPOBHITH METOAOM BIIEKTPOHHOro OanaHca




Na2S03 + KMnO4 + H25S04 = Na2S04 + MnSO4 + K2S04 + H20

10.

Paccuurath SHC TaJIbBAHUYCCKOI'0 3JICMCHTA, COCTOALICTO U3 IJIACTHH OJI0OBa U MEAM, IIPHU UX KOHLUCHTpPALUWU B

pactBopax cooTBeTCTBEHHO [ 1] Monb/nm 1 [0,01] Mob/1. YKa3aTh HalpaBJICHUE JIBIDKSHHE dJICKTPOHOB.

I/IHHI/IBI/IZ[yaJ'ILHBIe 3aJlaHusA:

"OcHoBHBIE 3aKOHBI XUMuH. CTpoeHHEe aToMa. XUMUYeCKas CBsI3b"
"DHepreTrka XUMHUECKHX IIPEeBpaIeHHiH"

"KuHeTnka XMUMHUYECKUX peakiuid. XMMHYecKoe paBHOBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnm norHOTO 0OMeHa. ['maponus conei”
"OKHCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIIH. DICKTPOXUMUS"

6.4. Meronmueckune MaTepuaJibl, ONpeaesonue npoueaypbl OHeHUBaHUuA

Pemienue THMOBBIX 3a1aHUM, TECTOB, 3alMTa TEOPETUIECKOI0 MaTepHana Ha 1JaDOpaTOPHBIX 3aHITHSIX.
JlaGoparopHast pab0OTa CYNTACTCS CAAHHOM, IIPH BHIITOIHEHUH CIEAYIOIINX YCIOBUH:CTYACHT HA HEH IIPUCYTCTBOBAI, BBITIOIHHI,
3aIIUTHI TEOPETHUIECKUIT MaTepual 1o JaHHoi Teme. KoHTpombHas paboTa cauTaeTCs BEIOJTHEHHON, TPH PEIICHNH CTYCHTOM
70% 3amaHuil COmepKAIIUXCS B BAPHAHTE.

3auer 10 AUCLUUILIMHE CTABUTCS MO HTOTaM paboThl 00Yy4aIOIIEerocs B TEYEHHE CEMECTPA, BHIPAKEHHBIM B BUIE BBIIIOIHEHUS
KOHTPOJIBHBIX PaboT, pabOTH Ha KOJUIOKBHYMaX, BEITOJHEHHS U 3aIUTHI Ta00paTOPHBIX paboT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, rOJ
JI1.1 |Pocun U. B., Tomuna | OOmias u Heopranuueckas xuMusi. CoBpeMeHHBIH Kypc: YaeOHoe Mocksa: U3naTenbecTBo
JIL . nocobue Juis 6akaiaBpoB IOpaiir, 2016
JI1.2 |I'muaka Hukomait 3amaun ¥ ynpakHeHUs 1o o0Iel XUMHUH: yaeb. mocobue Mocksa: UaTeTpan-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoTHUTeILHAS JIUTepaTypa
ABTOpBI, COCTaBUTETH 3arnaBue W3naTensbcTBO, TOI
JI2.1 |SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Tlepeuenn pecypcoB HH(POPMAINMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UnTepHeT"
21 Koncrekr nexiuii mo oomein XumMun
32 | O6pazoBarensublii nopran CI'YBT. DnektponHslii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHHUE JAUCHUIIJIMHBI (MOAY JIsI)
Haznauenue ObopynoBanue
YuebHas ayIUTOPHs quist | AynutopHas pocka; Kommiext yge6Hoi Mebenu; KoMmmekTs! XUMUYeCKOH MOCYIBl U PEaKTUBOB
MPOBEICHHS IPYIIIOBBIX U | IUTs IPOBENICHUS] XUMHYECKOT0 IPaKTHKyMa; BITshKHO#M mikad
WH/INBUTYaTbHBIX KOHCYIbTAUI
YaeOHast AyIUTOPHS Ui | AyoutopHasi mocka; Komruiekt ydeOHON mebenn; 6 KOMIUIEKTOB Uil JIAOOpaTOpHOH paboThl 1o

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCcTalun

OIIPEAEIECHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHpPKaMu, HAOOp XMMHUYECKHX PEareHToB); 6
KOMIUIEKTOB JJIs JIJaOOpaTOpHOH paboThl IO ONPENEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJEH
(IIK-2mT., WMCTOYHMK TOKa-3 1INT., IITaTHBEI C TPOOMpPKAaMH, 3JIEKTPOIBl H3MEpUTEIbHEIE,
SNEKTPOABI CPaBHEHUs); O KOMIIIEKTOB M J1a0opaToOpHOil paboTBl MO  OIPENeNICHHIO
MOHOOOMEHHBIX peakUuuil (ITaTUBBI ¢ MpoOMpKamH, HAO0Op peakTHBOB, pH-meTpbl); BBITSOKHOM
mkadg

YaebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS TPYyHNIOBBIX ¥ | (CTaIlOHAPHEIN), 3KpaH (cTarmoHapHsIi), ITK (mepeHocHoi)

WHJIMBHIYaJIbHBIX KOHCYJIbTAIMI

ITomemenne s | Kommaekr  yueOno#t wmebenn; I[IK — 10 mT., mnogkiroueHHbIX K cetd "HuTepHer' w
CaMOCTOSITEITLHOM paboTHI | 00eCTIeYNBAIOIINX ~ JOCTYI B BJCKTPOHHYI0  HH(OPMAIIMOHHO-00pa30BaTENFHYI0  Cpexy
00yJaroNIXCs YHuBepcurera.




