MuHHCTEpPCTBO CeJBbCKOro xo3siicrea Poccuiickoit @enepannu
(denepajsbHOe rocyiapcTBeHHOe OKOIKEeTHOE 00pa30BaTe/ibHOE YUpPeKIeHue
BbICIIEr0 00pa30BaHusA

"BATcKkuii rocyapcTBeHHbIH arpoTexHoornyeckuii yanusepcurer'

YTBEPX/IAIO

Jlexan uHx)eHepHOTO (haKyJIbTeTa
11.H. Beuierskanun

"18" anpens 2023 r.

XumMus

paboyas nmporpaMma JUCHMUILUIMHBI (MOTYJIs)

3akperieHa 3a kadexpoit MO0YBOBeICHH, MEJIHOPALINH, 3¢MJICYCTPOHCTBA M XUMHHU

VYueOHbli an Hampasnenne noarorosku 23.03.01 TexHOMIOTHS TPAaHCTIOPTHBIX MPOIIECCOB
HamnpasneHnHocts (mpoduiip) mporpammbl OakanaBpuara "OpraHuzanus HEPeBO30K Ha
aBTOMOOMJILHOM TpaHcropre"

Kpanuduxanus f0axanaBp
Dopma o0yueHus o4Has
OO6mmast Tpy10eMKOCTb 33ET
Yacos 1o yueOHOMY IJIaHy 108 Bunel koHTpOISI B cemecTpax:
B TOM YHCJIE: SK3aMeHsbI |
ayAUTOPHBIE 3aHIATHUS 72
caMmocCTosITeIbHas paboTa 9
4acoB Ha KOHTPOIIb 27

PaCHPEIJCHEHﬂe YacoB JUCHMIIVIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha| 1 (1.1)

Kypee>) Hroro

Henens 18

Bup 3austuit vir | pn |vo PIT
Jlexuun 36 |36 36|36
JlaGoparopHbie 36 |36 36|36
B ToMm uucie uHT. 14 (14 14(14
Hroro ayn. 72 |72 72|72
KonTakTtHas pabora 72 172 72172
Cawm. pabora 9 9 9 (9
Yacsl Ha KOHTPOJIb 27 |27 |27|27
Uroro 108 |108 |10|108
AOKYMEHT MNOANMNCAH
Battsa | OJIEKTPOHHOWU MOAMNNCBLIO
Kupos 2023

CepTtudmkart: 4285BD6BEB8900EOBFFD5A2C6C4531B6
Bnapeneu: Cumbupckux EneHa CepreeBHa
LevicteuteneH: ¢ 25.05.2023 go 17.08.2024




[Iporpammy cocraBmi(u):

K.X.H., 00yeHm Kagheopsl nougoeedeHUs, MeTUopayuu, 3emieycmpoucmea u xumuu, Bmiopuna Mapuna Huxonaesna

Penensent(br):

0.c.x.H, npogheccop, Konvicos Hearn Hxosnesuu

Paboyas mporpaMma AUCUUTUTHHBI

Xumus
pa3paborana B cootBercTBUH ¢ PI'OC:

OI'OC BO - OakamaBpuar mo HampaeleHH0 NOAroToBKH 23.03.01 TexHONOTHs TPaHCIOPTHBIX MPOIECCOB (TIPHKa3
Muno6pHayku Poccun ot 07.08.2020 1. Ne 911)

COCTaBJIcHa HA OCHOBaHUHM Y4YeOHOTO IIaHa:

Hanpasnenue noarorosku 23.03.01 TexHosorust TpaHCIOPTHBIX MPOLIECCOB
Hanpagsnennocts (poduie) nporpammel OakanaBpuaTa "OpraHu3anus IepeBo30K Ha aBTOMOOMIBHOM TpaHcmopTe"
0/100pEHHOT0 M YTBEP)KACHHOTO YUYEeHBIM cOBETOM yHHBepcuTeTa oT 18.04.2023 npotokon Ne 5.

Paboyas nporpaMma JUCHUILUIMHBI pACCMOTPEHA H 0J00peHa yueOHO-METOANYECKOH KOMHCCUEH
ITporoxon Ne 8 ot "18" anpeins 2023 r.
PaGouas mporpamma JUCIUILTHHBI pACCMOTPEHA U 0JJ00peHa Ha 3aceAaHuu Kadeapsl

IIOYBOBCACHM, MEJIMOpAllUH, SGMHCyCTpOFICTBa n XUMHUHU

IIpotoxon Ne 8 or" 18 " ampenst 2023 r.

3aB. xadenpoit J.C.X.H. , mpodeccop KomnbicoB BaH SkoBneBuy




Buzuposanue PIIJI x5 ucnonHenusi B ouepeHoM yueOHOM rogy

PaGouyas nporpamma repecMoTpeHa, o0CcyxaeHa u ogo0peHa i ucrnonHeHus B 2024-2025 yueOHOM o1y Ha 3aceJaHuu Kadeapbl

IIpotoxomor "_ " 2024 1. Ne

3aB. xadenpoit

Paboyas nporpamma nepecMoTpeHa, 00CykaeHa U o00peHa i ucroynHerus B 2025-2026 yueOHOM ToIy Ha 3aceqaHuu kadeaps

NMOYBOBECACHUSA, MEJIUOPDALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

IIporokomor " " 2025r. Ne

3aB. xadenpoit

Paboyas nporpamma nepecMoTpeHa, 00CykaeHa U o00peHa i ucroynHerus B 2026-2027 yueOHOM TOIy Ha 3aceaHuu kadeaps

NMOYBOBECACHUSA, MEJIUOPALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

ITporokomor " " 2026r. Ne

3aB. kadenpoi

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa 1 o1o0peHa i ucronHenus B 2027-2028 yueOHOM rony Ha 3acegaHuu kadeaps

MOYBOBCICHHUA, MEJIHOPALINH, 3eMneychoﬁCTBa U XMMHUH

[Iporokomor " " 2027 . Ne

3aB. kadenpoi




1. IEJIb (LIEJIM) OCBOEHUSI JUCLIUILIMHBI

1.1|mpuobpecty 3HaHHSA W MPAKTHYECKUEC HABBIKK [0 MOACPKAHUIO M BOCCTAHOBJICHHIO PabOTOCMOCOOHOCTH H pecypca
CEJIbCKOXO3SIMCTBEHHOW TEXHUKH W 000pynoBaHus HauOonee dGQGEKTHBHBIMUA crocobaMH B COOTBETCTBHE C
CYIICCTBYIOLIMMH TEXHUYCCKHMHU TPEOOBAHHUSIMHU.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Lk (paszen) OIOIL: [51.0

3. KOMIETEHIIUY OBYYAIOIIETOCSI, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTIIMHBI
(MOJLYJIST)

OIIK-1 CriocoOeH NIpHMEHSITh €CTECTBEHHOHAYYHBIE U O0IIEHH)KEHEPHBIE 3HAHUS, METO/Ibl MAaTEMaTHYECKOT0 aHAIHN3a U
MOJICIIMPOBaHUs B IPO(GECCHOHAIBHOI AESATEIBHOCTH;

OIIK-1.1 I[CMOHCTPI/IpyeT 3HAHNC OCHOBHLIX 3aKOHOB MAaTEMAaTHYCCKUX U CCTCCTBCHHBIX HAYK, HCO6XOZ[I/IMI)IX JUIA peHICHUs
THUITIOBBIX 3aJ1a4 HpO(i)eCCPIOHaJII)HOP‘I JACATCIBHOCTH

4. CTPYKTYPA U COJAEPKAHUE TUCHUIIJIMHBI (MOLYJIA)

Kon HanmeHoBaHue pa3ie/10B U TeM /BUJ 3aHATHA/ Cemectp / | Yacos Hute IIpnmeyanne
| 3apATHA Kvbpce DAKT.
Pasgen 1.
1.1 OcHoBHBIE 3aKOHBI XuMuH /JIex/ 1 2 2
1.2 Xumnueckas kuHeHHKa Ilepuoguueckuil 3aKOH M IEpHOANYECKas 1 4 0
cucrema snementoB JI.M. Menneneesa /JIex/
1.3 Xumuueckasi TepMouHaMuKa /Jlex/ 1 2 0
1.4 JlucrniepcHble CUCTEMBI, pacTBOpHI /JIek/ 1 2 0
1.5 Teopust crpoenus atoma. Ilepuoauyeckuii 3aKOH B CBETE TEOPHH 1 2 0
CTpOeHHs aToMa. PaoaKTHBHOCTD, H30TOIIBL, H300aps! /JIek/
1.6 Xumuueckas CBsi3b.B3aumoenicTere Mexay Mosiekyiamu /Jlex/ 1 2 0
1.7 OKHUCITUTEIPHO-BOCCTAHOBUTEIbHBIC peakiuuu /Jlex/ 1 4 2
1.8 I"anbBaHKUYECKHE 3IEMEHTBL. DIEKTposu3 conelt /JIex/ 1 2 0
1.9 Koppo3uss meramioB. MeToabl 3allUThl METALIOB OT KOPPO3HUM. 1 4 0
/Jlex/
1.10 CBoiicTBa 2I€MEHTOB U UX coenuHeHnit /JIex/ 1 2 0
1.11 Knaccel opranudeckux coequsenuil /Jlex/ 1 6 0
1.12 IHomumepsl. IInactmaccbl. BBICOKOMOJIEKYJISIDHBIE  COEAMHEHHS 1 2 0
/Jlex/
1.13 Xumuueckas uaeHTrdukanus seuiects /Jlek/ 1 2 0
1.14 Knaccel Heopranmueckux coenuHenuii, OnpeleneHue cocTaBa 1 2 0
XHMHUYECKOro coenrHeHus /J1ad/
1.15 Omnpenenenue Ter1oBoro 3gdexra XuMUIecKon peakiuu /J1a6/ 1 2 0
1.16 Omnpenenenne 3aBUCUMOCTH CKOPOCTHM XHMHYECKOH peakiuu OT 1 2 0
YCIIOBUI IpOoTEeKaHus peaxiuii /J1ad/
1.17 OKHCIUTEIbHO-BOCCTAaHOBUTENbHBIE peakiuu. /J1ad/ 1 4 2
1.18 HanpaBnenne HOHHBIX OOMEHHBIX TMPOIECCOB B  pacTBOpax 2 2
37eKTposInTOB /J1ab/
1.19 pH pactBopos. I'maponus coneii /J1ab/ 1 2 0
1.20 Kommnekcusle coequnenus /J1ab/ 1 2 0
1.21 YrneBogopost /J1a6/ 1 2 0
1.22 Kucnoponconepxanue coequnenus /J1a6/ 1 2 0
1.23 XKupsl, yraesoasl, 6enku /J1ab/ 1 2 0
1.24 KauecTBeHHBIC peaknuy Ha KaTHOHEI /JIab/ 1 4 2
1.25 KauecTBeHHbIe peakiiui Ha aHUOHBI /J1ab/ 1 2 0
1.26 OO0nemHbIii aHanu3. Meron HelTpanuzauu /J1a6/ 1 2 0
1.27 3anmTHEIE TOKPBITHS MeTalioB /J1ab/ 1 2 0
1.28 OXMA /J1a6/ 1 4 4
1.29 OnemenTs! ['MaBHBIX, T060UHBIX OArpym /Cp/ 1 2 0
1.30 BeinonaHeHne JoMalIHuX KOHTPOJIBHBIX padoT /Cp/ 1 4 0
1.31 Knaccer opranuueckux coenunenuit /Cp/ 1 2 0
1.32 IMoBepxHocTHBIE siBIeHUs. A ncopOius /Cp/ 1 1 0
1.33 Ok3aMeH /Ok3aMeH/ 1 27 0




5. ®OHJ OOEHOYHBIX CPEJICTB

Paboyas mporpamma IUCHUILIAHBI oOecriedeHa (HOHIOM OIEHOYHBIX CPEICTB LIS MPOBEOCHUS BXOJHOTO, TEKYIIEr0 KOHTPOJS H
mpoMexyTouHoit arrecranuu. Cozepikanue (OoHIa OIIEHOYHBIX CPEJICTB MPEICTABICHO B pUiIokeHun 1 u 2.

6. YYHEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. PekoMeHyemMas JuTeparypa

6.1.
ABTOpBI, COCTaBUTEIH 3arnaBue H3parenbcTBO,
JI.1 |Cysopos, A. B./ A. B. |O6mas u HeopraHudeckast xumus B 2 T. Tom 1 [DneKTpoHHEIH pecypc]: Mockaa :
CyBopos, A. b. Y4eOHHK IS By30B H3znarenscTBO
Hukonbckuid. Pesxxum nocryna: https://urait.ru/bcode/451817 IOpaiit, 2020
JI.2 |Hukonbckuii, A. b./ A.|O6wwas 1 HeopraHuieckas Xumus B 2 T. Tom 2 [DnekTpoHHbI# pecypc]: Mocksa :
b. Hukonbckuid, A. B.  |yueOHUK 11 By30B N3 nmarenscTBO
CyBopoB. Pexxum mocryna: https://urait.ru/bcode/451818 IOpaiir, 2020
JI.3  [Ileronuxuna H. A., O6mas xumust. JJabopaTopHbIil MpakTUKyM. [ HH)KEHEPHO-TEXHUUECKUX CaHkT-
Mumnaesckas JI. B., HaTpaBJICHHI IOJrOTOBKY U CIIEHUATBHOCTEN: y4eOHO-MeToarueckoe nocodue |[lerepOypr:
Txauésa M. B. Pexxum mocryna: https://e.lanbook.com/book/207029 Jlans, 2022
JI.4  |Koposun H. B., O6mast xumust. Teopus U 3a1auun: yueOHOe ocoOue Uist By30B CaHKT-
Kymnemos H. B., Pexxum nocryna: https://e.lanbook.com/book/291182 ITerepOypr:
I'onuapyxk O. H., Jlans, 2023
Kawmpimosa B. K.,
Jlanckas U. 1.,
MsicankoBa H. B,
Ocuna M. A., Yapuc E.
5., Slmrynos H. A.,
Koposuna H. B.
JI.5 |Burpanenxo 1O. T., XUMHS: METOIUYECKHE YKa3aHUsI U KOHTPOJIbHBIE 3aJaHUs ISl CTYACHTOB CaHkr-
Baiinaxos /1. JI. HanpasieHuii noarorosku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, ITerepOypr:
05.03.06 ouHoii hopmbl 00yUEHUS CIIGIJITY, 2022
Pexum nocryna: https://e.lanbook.com/book/308699
JI.6  [Mopauesckuii A. ., |DneKTpoXUMHUs paCIUIaBICHHBIX COeH: ydeOHOe mocodue Ui By30B CaHKT-
®upcoa E. T. Pexum nocryna: https://e.lanbook.com/book/322559 ITerepOypr:
Jlann, 2023
JI.7 |Pyccasckas H. B., Xumus: yueOHO-METOAuUECcKOoe ocodue Hpxyrck:
Sceko C. B., fIlkumoBa |Pexum mocryna: https://e.lanbook.com/book/342092 NpI'VIIC, 2022
I. A
JI.§  |HIxoneHuxos E. B. OO1mas u Heopranuueckas Xumus. JJabopaTopHbIi NPAKTUKYM 0 00LIeH CaHkT-
XUMHUH: y4eOHOe TT0cOOHe sl HOATOTOBKH OaKalaBpOB MO HAIPABJICHUSIM TerepOypr:
18.03.01 «xumuueckas texnonorus», 18.03.02 «3uepro- u CII6IJITY, 2023
pecypcocheperaroliye mpouecchl B XAMUYECKO# TEXHOIOTHH, HEQTEX UMUK U
OHOTEXHOJIOTUH» BCeX POpM O00yUeHUS
Pexxum mocryna: https://e.lanbook.com/book/348023
6.2. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu "HTepHeT"
91 | Xumuk [DnekTpoHHbId pecype]: CalT 0 XUMHH - DIEKTPOH. IaHHbBIe- peXKKUM JocTymna: http://www.xumuk.ru/.-3ar. ¢
9KpaHa
02  |Hayunas snekTpoHHast OubiaroTeka [ DneKTpoHHbIH pecypc]. - Pexxum nocryna: http:/elibrary.ru/defaultx.asp. - 3ari. ¢
JKpaHa
6.3. Ilepeuens UHGOPMATMOHHBIX TEXHOJIOT Wit
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust
6.3.1.1|Omnepanmonnas cucrema cemeiicrea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2|IIpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3| ArtuBupycHnoe I10 Kaspersky Endpoint Security
6.3.1.4|IBM SPSS Statistics
6.3.1.5|Free Commander 2009/02b
6.3.1.6|/Google Chrome 39/0/21/71/65
6.3.1.7|Opera 26/0/1656/24




6.3.1.8| Adobe Reader XI 11/0/09

6.3.2 IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M COBPeMEHHBIX NMpodeccuoHaIbHbBIX 023 JaHHBIX

6.3.2.1|1udopmanmonnas cripaBounas cucrema: "KoncynprantlLiroc"

6.3.2.2|IndopmanmonHas cripapoynas cucrema: "I'apant Aspo"

6.3.2.3|IIpodeccuonanbuas  0a3za  paHHblX: Hayunas  snekTpoHHas — OubOnmorexa  elibrary.ru  Pexxum  poctymna:
http://elibrary.ru/defaultx.asp

6.3.2.4|lIpodeccuonanbrass 0aza jgaHHbIX: OnekTpoHHbIH Katamor ®OI'BOY BO Bsarckuit T'ATY Pexum nocryma
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI (MOY JIS)

7.1|Onucanue MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOMUMOHN JUIS OCYIIECTBICHHS O0O0pa30BaTENIBHOTO Mpolecca o
JUcIUIUInHE (MOYI0) mipencTasieHo B [Ipmroxxenun 3 PIT/.

8. METOJAUYECKHUE YKA3ZAHUA 1JIA OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUIIVIMHBI (MOAY JIST)

OcBoeHHE AUCIUIUTHBI IPOBOAUTCS B popMe ayAUTOPHBIX 3aHATHH M BHEAYUTOPHOH CaMOCTOATENbHON pabOThl 00yJarommxcsl.
IIpu mpoBeJeHNH ayIUTOPHBIX 3aHATHH MPEIYCMOTPEHO MPUMEHEHHE CIIENYIONINX WHHOBAIIMOHHBIX (GOpM ydeOHBIX 3aHATHH,
Pa3BHBAIOIINX y OOYYaIOMIMXCSI HABBIKH KOMAaHIHOW pabOTBI, MEXJIMYHOCTHOH KOMMYHHUKALUH, TPHHATUS PELICHHUH, JTHAEPCKUE
KayecTBa: paboTa B MajbIX IpyNNax; AUCKYCCHS; U3y4eHHE U 3aKpellJIeHHe HOBOIO MaTepuala Ha HHTEPAKTUBHOM JIEKIIUM;
UCIIOIb30BaHUE OOIIECTBEHHBIX PECYPCOB, COLMANBHBIE NMPOEKTHl U APYTUe BHEAYIUTOPHbIE METOIbI OOyueHUs; 0OCYXKICHUE U
paspelienue npoodieM; IeTOBbIE U POJIEBLIE UIPHI; pa300p KOHKPETHBIX CUTYaLlUH.

KonnuecTBo yacoB 3aHATHI B MHTEPAKTHBHBIX ()OpMax OIpPeeNIeHO YUEOHbIM IIJIaHOM.

[MpakTHyeckass MOATOTOBKA TIPH pEaNW3aldd TUCHUIUIMHBL OPraHU3YyeTcsl IIyTeM MPOBEICHUs Ja0OpaTOpHBIX pador,
[peAyCMAaTPUBAIOMIMX ydYacTHe OOYYalOIIMXCsl B BBIIOJNHEHWH OTHCIBHBIX JJIEMEHTOB paloT, CBS3aHHBIX C OymyImei
npodeccuoHanbHON AeSITENbHOCTBIO.

BHreaynutopHas caMocTosITeNIbHasl paboTa OCYIIECTBISIETCS B CISAYIOMHX Gopmax:

— CaMOCTOATENIbHOE U3Y4eHHEe TEOPETUIECKOro MaTepuaia (TeM JTUCLUILINHBL);

— MOJrOTOBKA K JICKIUAM U Ta00PaTOPHBIM 3aHITHSIM;

— BBINOJIHEHHE KOHTPOJIBLHOHN JOMAaIIHEH paOoThl M HHBIX MHANBUIYAIBHBIX 3aJaHHUH;

— IOATrOTOBKA K MEPOIIPHUATHSAM TEKYIIETO KOHTPOJIS,

— IOJITOTOBKA K MIPOMEKYTOYHOH aTTeCTallUH.

[Tpu opranm3anuy caMOCTOSTENBbHON paboThl HEOOXOAUMO, TPEXkKIE BCEro, OOpaTUTh BHUMAHHME Ha KIIOYEBBIE MOHATHSA, HECYIINE
OCHOBHYIO CMBICIIOBYIO HArpy3Ky B TOM HII HHOM pazjiene ya9eOHO! NUCIUIIIAHEL.

1. CamocTOsTENEHOE H3YYSHUE TEM TUCIUILIHHEL.

Jlns paboThl HEOOXOIUMO O3HAKOMUTBCS C Y4EOHBIM IJIAHOM AUCLUIUIMHBI U YCTaHOBUTbH, KaKO€ KOJUYECTBO 4YACOB OTBEACHO
y4eOHBIM IUIAHOM B II€JIOM Ha W3y4eHHe AUCIUILIMHBL, HA ay TUTOPHYIO PaboTy ¢ MperojaBaTeseM Ha JICKIIMOHHBIX U J1a00paTOPHBIX
3aHATHSAX, @ TAlOKe Ha CaMOCTOSTENbHYIO0 padory. C Ienplo ONTHMAIBHON caMOOpraHH3aliM HEOOXOAWMO COIOCTaBHThH 3Ty
MHGOPMAIMIO ¢ rpaduKOM 3aHATUH U BBIABUTH HauOoee 3aTpaTHbIE 110 BPEMEHH U 00beMY TEMBbI, YTOObI 3apaHee ONPeNeIUTh AL
ce0s1 mepuoapl 00beMHBIX 3amanuil. LlenecooOpa3Ho HauaTh paboOTy ¢ U3yUEHHS TEOPETUUECKOTO MaTeprala, OCHOBHBIX TEPMHUHOB U
MOHSATHUH Kypca ¥ ¢ MICEMEHHBIX OTBETOB HAa HHAWBUIYalbHBIE U TECTOBBIC 3aJaHUSL.

2. TToAroTOBKa K JISKIIMOHHBIM U JTa0OPATOPHBIM 3aHSTHSIM.

TpamuunonHo# (opMOH mpernojHeceHHs Marepuana sBisieTcs Jiekuus. Kypc Jekumil mo mpeaMery JaeT HeoOXOIUMMYIo
uHGOpPMALMIO 0 M3YYCHUIO 3aKOHOMEPHOCTEH U TEHAEHLUH pa3BUTHA O00bEKTa M IpeAMeTa HCCIENOBAHUS H3ydaeMoi
JMCHUIUIMHEL. JICKIMOHHBIA MaTepHal peKOMEHIyeTCs KOHCHEKTHPOBaTh. KOHCIEKTHI MO3BOJSIIOT OOydaroleMycss HE TOJBKO
HOJTy4YUTh OoJblIe HHGOPMAIMHU Ha JEKLUH, HO U IIPABHIBHO €r0 CTPYKTYPUPOBATh, a B JAJIbHEHIIIEM - JTy4Ille OCBOUTD.

IMoaroToBka kK 7a00paTOPHBIM 3aHATHSM HOCHUT Pa3IMUHbIA XapakTep Kak IO COICP)KAHUIO, TaK U IO CIOXKHOCTU MCIOJHEHUS.
MsHorue 1abopaTopHbIe 3aHATHS TPEOYIOT OOJIBILION HCCIEOBATENBECKON paboThl, H3yIeHHS JOTOIHUTEIbHON HAYYHO! JIUTEPaTypHI.
[Ipexne dYeM MPHUCTYNUTh K BBHIMOJHEHUIO TaKoW paboThl, OOydaromeMycs HEO0O0XOIUMO O3HAKOMHTBCS OOCTOSATEIBHO C
COoZlep KaHUEM 3aJIaHusl, YSICHATH €0, OIICHUTh C TOYKH 3PEHHS BOCIPHATHS U 3aIIOMHHAHUS BCE COCTAaBIAIOIINE €r0 KOMIIOHEHTEL
PesynbraTtel akcnepuMeHTa, TpadUKH M T.J. CIEAYeT CTPEMHTBCS IONYYHTh HEMOCPEJCTBEHHO NP BBINOJIHEHWH DPaOOTHI B
nabopatopun. JlabopaTopHas paboTa cuMTaeTCs BBIINOJHEHHOH TOJIBKO B TOM Cilydyae, KOTAa OT4eT Io Hel mpuHiT. Yem ckopee
COCTaBJIEH OTYET [10CIIE NIPOBEAEHUS PabOThI, TEM MEHbIIE OyJIET 3aTpaueHo TPyla U BpeMEHU Ha ee 0(OpMIICHHE.

3. BeinosHeHHE TOMaIIHEH KOHTPOJIBHOH PabOTHI.

KonTponbHast paboTa sBIsSETCS OAHUM U3 OCHOBHBIX BUIOB CAMOCTOATENIBHOM pabOThl, HAPABJICHHON Ha 3aKpeIUIeHUe, yriyOaeHue
u o0o0umieHNe 3HAHUH 1O JAWCHUIUIHHE. llenbl0 BEIMOMHEHHS KOHTPOJNBHOH paboThl sBIseTCS (GOpPMHPOBaHHE HABBIKOB
CaMOCTOSITETIBHOTO TBOPYECKOTO pPEIIeHHs] Mpo(ecCHOHANBHBIX 334ad. 3aJadaMy BBIIOJHEHUS KOHTPOJIBLHON DPAOOTHI SBISIOTCS
CHCTeMaTH3allMsl, 3aKpelvieHHe, YriayOJeHHe W pacIIMpeHHe NPUOOPETCHHBIX OOYYaIOIIUMCSl 3HAHUMH, YMEHUH M HaBBIKOB II0
qucruuinHe. OOyJaroIiACs BEIIIOTHSIET KOHTPOJIBHYIO paboTy 110 YTBEPKICHHOH TeMe 0]l PYKOBOJICTBOM IIPETIOIaBaTeIs.

4. IToAroToBKa K MEPOIPHUATHIM TEKYLIETO KOHTPOJIS.

B KOHIIe M3y4eHNs KaXKIOH TEMBI MOXKET IIPOBOAUTECS TEMAaTHYECKasi KOHTPOJIBHAS paboTa, KOTOpast SIBIISETCS CPEICTBOM TEKYIIETO
KOHTpOJIA OIleHKH 3HaHWi. [loaroroBka Kk HeH 3akirouaeTcsi B MOBTOPEHHH MPOWIEHHOTO MaTepuala U TOBTOPHOM pEIICHUH
3az[aHm71, KOTOPBIC paCCMAaTPUBAJIIUCh HA 3aHATHAX, @ TAKXKC B BBITIOJITHCHUU 3a;[a1-11/1171 JUIA CaMOCTOSITEJIbHOM pa6OTI)I.

5. [ToaroroBka K MPOMEKyTOTHOMN aTTECTAIIHH.

IMoaroToBka K 3K3aMeHy SIBISIETCSI 3aKIIOYMTENBHBIM STAllOM HM3YYCHHS AUCLUIUIMHBL U SBISETCS CPEICTBOM IIPOMEXYTOUHOTO
KOHTpons. IlonroToBKa K SK3aMeHy IpeNIoiiaraeT H3ydYeHHE KOHCHEKTOB JEKIHi, PeKOMEHIyeMOH IHTepaTypsl M APYTHX
WCTOYHUKOB, MMOBTOPEHHE MaTEPHANIOB JIAOOPATOPHBIX 3aHATHH. B mpolecce MOATOTOBKH K HK3aMEHY BBISBILSIFOTCSI BOIPOCHI, IO
KOTOPBIM HET YBEPEHHOCTHU B OTBETE JINOO OTBET 00yUaroieMycsl He AceH. JJaHHbIe BOIIPOCHI MOXKHO YTOUHHUTD Y NIPENoAaBaTes Ha




IKOHCYJILTaIII/II/I, KOTOpas IpOBOAUTCS IEPE SK3aMCHOM.




ITpunoxenue 1

®OH/] OHEHOYHbBIX CPEJICTB

JUTS TIPOBE/ICHHS IIPOMEKYTOYHON aTTECTallny 10 AUCIUIUINHE
Xumus
23.03.01 TexHONOrHs TPAHCIOPTHBIX MPOLECCOB
[podmnns: Opranuzanus nepeBo30K Ha ABBTOMOOUIBHOM TPaHCIOPTE



1. Onucanne Ha3HAYeHHS U COCTaBa (GOHIA OLIEHOYHBIX CPE/ICTB

Hacrosimuii ¢oua onenounsix cpencte (POC) BXomuT B cocTaB pabouei MporpamMMbl JAUCIUILIHHBI « XHUMHSD» H
TIpeJHa3HaYeH Ui OISHKH IUIAaHUPYEMBIX Pe3yNbTaToB OOYUCHHWS - 3HAHWHA, YMEHHH, HABBIKOB, XapaKTCPH3YIOMIMX STaIlbl
(hopMupoBaHHS KOMITETEHINH (I1.2) B MpoIecce N3yYeHNs JAHHOW AUCIUTLIINHEL.

@®OC BKmOYaeT B ce0sl OLIEHOYHBIE MaTePHAIIbI IS TPOBENICHUS IIPOMEXYTOUHON aTTecTanuy B hopMe 3adera.

®OC pazpaboTaH Ha OCHOBaHUU:

- ®I'OC BO - 6akamaBpuar mo HarparieHuto moarotosku 23.03.01 TexHOMIOrus TpaHCIIOPTHBIX MPOIECCOB (TIPUKa3
Muno6pHayku Poccun ot 07.08.2020 r. Ne 911);

- Ilonoxenus: «O dopmupoBaHuu (OHAA OLEHOYHBIX CPEICTB Ui MPOBEACHUS TEKYLIeH, MPOMEXYTOYHOH |
WTOTOBOI aTTeCTallMi 00YYarOIIMXCsl 0 00pa30BaTeIbHBIM IPOrPaAMMaM BBICILIETO 00Pa30BaHUD».

2. [lepeyeHs KOMIETEHIUI ¢ YKa3aHHEM 3TanoB X (opMHUPOBaHHS B Mpolecce 0CBOCHHUSI 00pa30BaTeIbHOI
MPOrpaMmbl

— OIIK-1. CnocobeH mpUMEHSTh €CTeCTBCHHOHAYYHBIC U OOIICHHKCHEPHBIE 3HAHUS, METOIBl MATEMATHIECKOTO
aHaJIM3a ¥ MOJICIMPOBAHMsI B TPOGECCUOHATIBHOM IS TCIbHOCTH

Kon Jtanbl GOpMUPOBAHUS KOMIIETEHIIMH
¢popmupye B Mpoluecce 0CBOeHHUsI 00pa30BaTeIbHON MPOrpaMMbl
Moii
KOMIIETEH HavajabHblii OcHoBHOI1 3akJII0uHTeIbHbIH
HUH
Marematrka CorpoTHBIIeHIE MaTepUaioB [IpousBoacTBEHHAs IPAKTHKA
®duznka Teopust MeXaHN3MOB ¥ MaIlIMH (OxcrutyaranuoHHast MPaKTUKA)
Xumust Jleranu ManivH ¥ OCHOBBI [Ipou3BocTBEHHAs IPAKTUKA
MarepuanoseneHue. KOHCTPYUPOBaHUS (ITpenaumnmoMHas MpakTHKa)
TexHoNOTHA KOHCTPYKIMNOHHBIX | [loIBeMHO-TpaHCHOPTHPYIOIIHE T'ocymapcTBeHHas UTOTOBAs
MaTepHajoB MAaIIuHBI aTTecTanus
Teoperudeckas MEXaHHKA Tunpapnuka u
OIIK-1 YueOnas npaktuka (YueOHas THUAPOITHEBMOTIPHUBO]T
TEXHOJIOTUYEeCcKask NPaKTHKA) Ternorexnuka
VYuebnas npaktuka (YueOHas OO01as 3JIeKTPOTEXHUKA 1
03HAaKOMUTEJIbHAs [TPAKTHKA) AIIEKTPOHHUKA
Mertponorusi, cranaapTu3anus u
cepTudHUKaIHs
[Ipon3BoacTBeHHAS TIPAKTHKA
(TexHONOTMYECKAsI IPAKTHKA)

3. HJIaHI/IpyeM])Ie pe3yJbTaTbl 0CBOCHUSA 06p330BaTeJII:H0ﬁ nporpamMmsl Mo JTUCHUIVIMHE, BBIPAKCHHBIC Y€PE3

KOMIIETCHIMH 1 HHIUKATOPBI UX lIOCTH)KeHHﬁ, OIMMCAaHHE IIKAJ OCHUBAHUSA

HaumenoBa
. HaumenoBanue
Koa u HamMeHoBaHMe OLICHOYHOI'0
Koa n HauMeHOBaHUE HHANKATOPA TOCTHKEHUS KOHTPOJIHUP
¢opmupyembix . cpeacTBa
. (¢popMupyemoii KoMIeTeHIINA yeMbIX .
KOMIETeHIH i MPOMEKYTOYHOM
pa3iesoB u
aTTecTaluu
TeM
— OIIK-1. Criocoben JleMoHCTpUpYyeT 3HaHHE OCHOBHBIX 3aKOHOB
MIPUMEHSTH MaTeMaTHYECKUX ¥ ECTEeCTBEHHBIX HayK,
€CTECTBEHHOHAYYHEIC HEOOXOUMBIX IS PEIICHUS TUTTOBBIX 3a1a4 Paszen 1 TecToBbIC
1 O0IIENH)KEHEPHBIE po(eCCHOHAILHON e TEILHOCTH
3HaHLI/T;[$I MeTO;[LII) OIIK pob ! CconCpIRanuA 3a/iaHus 1
MaTeMa’TI/I‘{eCKOFO 1.1 paborieii BOIPOCHL K
AHAII3A 1 o NporpamMmmabl 9K3aMeHY IO
ANCHHUIUIAH IUACLUILINHE
MO/ICJTUPOBAHIS B bl
npo¢eCCUOHATBHOMN
JIESITELHOCTH

I[J'IH OLCHKH C(I)OpMI/IpOBaHHOCTI/I COOTBETCTBYIOLIUX KOMHCTCHHI/Iﬁ 10 JUCHUIIIINHEC «XHTMUS npyu MpOBCACHUN
HpOMe)KyTO‘IHOﬁ aTTCCTallv B q)OpMC OK3daMCHa NPUMCHACTCS CICAYIOMIAs IKaJId OLUCHUBAHUS:

[IIxaJyia oLleHUBAHHUS
No Kpurepun oneHrBaHus HEYIOBICTEO YAOBJICTBOPH- XOpOUIOo OTJIMYHO
PUTEIBHO TEJILHO
Iokasarenu

1 | Yposens ycBoenus | Huskuit  yposens| IlpencraBiens Tsepnoe 3HaHue| Beicokuii ypoBeHb
o0ydJaromumcst YCBOEHHS 3HaHUs TOJIBKO| MaTepuana YCBOEHHS
TEOpPeTUYEeCKUX 3HAHUN M | MaTepuaia. OCHOBHOT'O MaTepHaa,
yMeHue Hucnoib3oBath ux | IIponemoHCTpH- MaTepuaga, HO He MPOAEMOHCTPHU-




pPOBaHO  HE3HAHHE| YCBOCHBHI €ero POBaHO yMeHue
3HAYUTEIbHON JeTanu TECHO  CBS3BIBAThH
Ui pereHus
9acTH TEOPHIO c
po¢eCCHOHATBHBIX 33124 .
TEOPETHYECKOTO MPaKTHKOH
Marepuaia
OO0yuaromuiics OO0yuaromuiics OOyuaromuiics OO0yuaromuiics
HEYBEPEHHO, C| UCIBITHIBAET MPaBUIBHO cBOOOHO
6OJ'IBHII/IMI/I 3aTPyAHCHUA Ipyu| OTPUMECHACT CITPABJIACTCA C
3aTPyAHCHUAMUA BbIITIOJJHCHUH TCOPCTUYCCKUC 3aga4yaMi,
BBITIOJHSACT MPaKTHYECKUX TIOJIO>KEHHS IIPU| BOIIPOCAMHU "
TpaButbHoCTs  permicHus MPaKTUIECKUE pabor pelIeHun OPYTHMH  BHIAMHU

2 paboTsI MPaKTHYECKUX IIPUMEHEHHUS
MIPAaKTHYECKOTO 3aTaHHS .

BOIIPOCOB M 3ajady,| 3HAHWH, PHYEM HE
BIaJEeeT 3aTpyAHsAeTCS c
HEOOXO0ANMBIMU OTBETOM pu
HaBbIKaMH n| BUOION3MCHCHUU
IpreMaMu UX| 3aJaHui
BBITIOJTHEHHS

3 | Jloru4HOCT®, Cy1mecTBeHHBIE Herounoctu B| I'pamotHoe u no| HcuepneiBarore
000CHOBaHHOCTb, OIMOKH, HET| OTBETax, CYILIECTBY HOCJIE0BATENb-HO,
YEeTKOCTh ~ OTBETa  Ha | OTBETOB Ha| HEZOCTAaTOYHO M3JI0KEHNE YETKO W JIOTHYECKH
BOIPOCHI JIOTIOJTHUTENbHbIE | MpaBHJIBHBIC TEOPETUIECKOTO CTpOHHO

YTOUHSOLIHE (hopMyIHPOBKH, MarepHana, HE| u3/1araercs
BOIIPOCHL HapyleHUs JIOIyCKas TEOPETUUECKUN
JIOTHYECKON CYIIIECTBEHHBIX MaTepHan
MIOCJIEI0BATENLHOCT | HETOYHOCTEH B
U B U3JIOKECHUH| OTBETE HAa BONPOC
MIPOTPaMMHOTO
Marepuaa.

4 | Paborta B teueHue | merorcs Nwmerotcs AKTHBHaH, AKTHBHaA,
ceMecTpa, Halu4yue | MHOTOYHCIEHHBIE | NMPOMYCKU 3aHITUH,| 330JKEHHOCTh 33JJ0JDKEHHOCTb
33JJ0JDKEHHOCTH MO | MPOIYCKH 3aHATHH,| 4acTUYHAs OTCYTCTBYET OTCYTCTBYET
TEKyIIeMy KOHTPOJIIO | 3a/I0JDKCHHOCTh 10| 33J0JDKEHHOCTh TI0
YCIIEBAEMOCTH. TEKyIIEeMy TEKyIIEMY

KOHTPOJIIO 3HAHMM | KOHTPOJIIO 3HAHUU

4. TunoBbie KOHTPOJIbHBIC 3aJaHUsl WX HHbBIEC MaTepHaJbl, HeOﬁXOHl/IMLIe AJs OHEHKH 3Ha]—[ﬂﬁ, yMe]—[Plﬁ,
HAaBBbIKOB M (PIJ'[I/I) ONbITa ACATECJIBHOCTH, XAPAKTCPUIYHOHIMX ITallbl (l)OpMHpOBaHI/IH KOMIIETEHIUH B mpouecce

0CBOEHMSI 06pa30BaTEIBbHOI POrpaMMbl

Bomnpocs! 1151 IOATOTOBKH K IK3aMeHY MO0 AUCIUILINHE

1. XuMus Kak npeaMeT ecTecTBo3HaHus. [IpenMeT XMMHHU U ero CBA3b ¢ APYTUMH HayKaMHd. 3Hau€HHe XUMHU B U3yUCHUU

«XUMU»

23.03.01 TexHOIOrHUS TPAHCIOPTHBIX MPOLIECCOB
IMpodmie: Opranuzanus nepeBo3oK Ha aBBTOMOOMIBHOM TPaHCIIOPTE

MIPHUPOBI M Pa3BUTHU TEXHUKH U CEITLCKOTO XO3SHCTBA.
2. XuMHU3aIs CeNbCKOTO X035iCcTBA. XUMUS U OXpaHa OKPY)KaoImIe Cpepl.

3. Crencub SHCKTPOHHTH‘ISCKOﬁ JUCCOIMAINH. q)aKTOpBI, BJIMAKONIMEC HA BCJIWMYUHY CTCIICHU AWCCOLMALIAU. CuibHEBIC B

cy1a0bIe AIIEKTPOJIUTHI.

4, KaTO}IHLIe 1 aHOJHBIC IMOKPLITHA. KOppO3I/I$I XPOMUPOBAHHOTI'O JK€JI€3a PU HAPYIICHUHN LCJIOCTHOCTH IMMOKPLITUA

5. OCHOBHBIE MOHSATUS XUMHUU: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIpHAsi Macca.

6. OOuias xapakTepuUCTHKa METAJUIOB, UX (pu3nvecKre CBOWCTBA. 3aBUCHMOCTH CBOWCTB METAJUIOB OT MX IOJIOKEHHUS B
nepuoguueckon cucreme 1. . Menneneesa

7. BHyTpeHHEe CTpOECHUE METAIIIOB. XMMUYECKUE CBOWCTBA METAIIIIOB.

8. Xummueckoe paBHoBecue, mpuHIm Jle Illarense 3amummnTe KOHCTAaHTY XMMHYECKOTO paBHOBecus peakuumit: Fe,Os,
+3CO(1-)—>2FC(K)+3COZ(1"); Nz(r)+3H2(r)—>2NH3(r).

9. OcHOBHBIC 3aKOHBI XMMHU: 3aKOH COXpaHEHHs Macchl W 3Heprud M. B. JIoMOHOCOBa, 3aKOH TOCTOSHCTBAa COCTaBa
XUMUYECKUX coenuHenuit [Ipycra.

10. JI€rkue KOHCTPYKLMOHHBbIE MeTaiuibl. bepumiuid, mMaruuii, amromMuHuil. dusnyeckne U XUMUYECKHE CBOMCTBA, HX
COE/IMHEHUSI, CILIaBbl, UCIIOJIb30BaHNE B TEXHUKE. AM(MOTEPHOCTh OKCHIOB U THIPOKCHUIOB OSPUILINS M AJTFOMHHUSI

11. Koppo3us 1y*’eHoro ele3a B pa3IuyHOi cperie.

12. Kitaccpl HEOpraHMYeCKWX COEAWHEHHA; OKCHIBl OCHOBHBIC, KHCIOTHBIE M amdoTepHple. ONHIINTE XUMHUYECKHE
CBOMCTBA OKCcHJIa KaJbIHsa 1 okcuza cepsl (V).

13. Tsoxénple KOHCTPYKIMOHHBIE MeTaILThI, d-31emeHTs! [-VIII moarpyrm.



14. XuMus 31€MEHTOB CEMENCTBaA JKejle3a, UX CIIaBbl U UX XMMUYeCKHe coeArHeHus. Hanummre ypaBHEHUs peaxiui, c
MTOMOIIBIO KOTOPBIX MOJKHO OCYIIIECTBUTH CIIEIYIONIHE MIpeBpaIeHHS:
FC(OH)3—>F€(OH)2Cl—’FeOHCh—’FeCh—>F62(SO4)3

15. KoHneHTpanusi pacTBOpOB, CmocoOBl ee BEIpakeHWs. PaccumraiiTe Maccy THOPOKCHAAa HATPUS M MacCy BOJFI,
HeoOxoanmyto 1t npurorosieHust S00r 5% morommero pacTsopa.

16. DKBUBAJIEHT, KOJIMYECTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHAs Macca SKBUBAJICHTOB. 3aKOH YKBUBAJIECHTOB.

17. O6mme MoHATHS O MOJIYNPOBOJHHUKAX, UX XUMUYECKOH IPHPOJIE, SJHEPreTHIeCKre 30HbI (BaJICHTHAs, 3alpeIéHHas u
30Ha MPOBOJAUMOCTH).

18. TloHaTne o HOHOpPHOHW W akUenTOpHOW mpumecsx. OO030p pP-2JIEMEHTOB OO0JIAIAIOIIUX ITOJIYIPOBOJIHHUKOBBIMH
cBoiicTBamu (60p, yriiepoa, KpeMHUM, repManuii u ap.). [IpuMeHeHne morynpoBOAHUKOB B COBPEMEHHOM TEXHUKE.

19. Oxcuas! ¥ THAPOKCUABI MAapraHIia, uX cBOHCTBAa. OKUCIUTEIbHBIE CBOMCTBA IIEpMaHTaHaTa KaJIUS B PA3IMYHBIX CPEHax.

20.3akon ABorazpo, cuencTBue u3 3akoHa. [loctosauas ABoraapo. [loHsaTHE 0 MONISIPHOM 00BEME.

21. Ctpoenue, knaccu(puKaIys 1 CBOHCTBA OPTaHUIECKUX COSTUHEHU.

22. YrneBoaopoasl U UX IPOU3BOIHEIE.

23.CocraB M CBOWCTBa OPTraHMYECKOro TOIUIMBA. TBEpHOE, JKUAKOE M Ta3000pasHoe TorumBo. [loHsATHe o ¢u3MKO-
XMMHYECKHX Mpoleccax TOPeHUs TOIUINBA.

24.KaronHbele U aHOJHbIE MOKPBITHS. Koppo3us XpoMHpPOBaHHOIO Xeje3a INpU HapyLIEHUH LEIOCTHOCTU IOKPBITHS B
KHUCJION U HEUTpaJIbHOU cpejie.

25. BO3HUKHOBEHHE U pa3BUTHE NPOOJIeMbI CTPOCHHUS aToMa. SaepHast Mojenb atoma 1o O. Pesepdopmy.

26. CocTaB aTOMHBIX siziep, IpoToHHO-HeliTporHas Teopus [.Jl. Urnarenko u E.H. I'amona. M3otomsr.

27. Xumns nonuMepoB. CrocoOb! MOIydYeHHs HOINMEPOB, PEAKIIUH MOTUMEPH3ALUH U TTOJHNKOHICHCAINH.

28.3aBUCHMOCTb CBOWCTB MOJMMEPOB OT COCTAaBA M CTPYKTYphl. XUMHs MOJUMEPHBIX KOHCTPYKLIIMOHHBIX MAaTEpUANIOB.
[TomMepHBIE TOKPBITHS U KIIEH.

29. MeTo10M 3JIEKTPOHHOTO OanaHca moadepuTe KO3(DGUIMECHTHI, YKAKUTS OKUCIUTEIb U BOCCTAHOBHUTEID B PCAKIIUAX:
Zn+HNOj3omy—Zn(NO3),+NO>+H,0;

Fe(OH),+0,+H,O0—Fe(OH);;

30. OcuoBnble noctynatsl H. bopa. KopmyckynsipHO-BOTHOBOH ayanu3m 37eKTpoHOB. OCHOBHBIE TOJIO0KEHUS KBAHTOBOM
xuMun. KBaHTOBEIE UMCIIa, SHEPTETHUECKHE YPOBHH, MTOJYPOBHHU, aTOMHbBIE OpOUTANH.

31. bepmmit, amfomuauil. OU3nyeckre ¥ XUMHUYECKHE CBOWCTBA, MX COSAWHEHMS, CIUIABHI, UCIIOJIF30BAHUE B TEXHHUKE.
HanummTe ypaBHeHMs peakiuid, ¢ TOMOHIBIO KOTOPBIX MOXKHO  OCYILIECTBHTH  CIEAYIOIIUE MPEBpALCHHUS:
Be—BeO—BeCl,—Be(OH),—K,BeO,—BeSO,

32. Koppo3ust TeXHUYECKOT0 XkeJe3a B pa3IMYHbIX Cpefax.

33. KoHdurypanus s1eKTpOHHbIX OpOUTael B IPOCTpaHCTBeE: S-, p-, d-, U f — op6uTanu. EMkocTh ypoBHeii 1 moaypoBHeii.
Pacnpenenenune 31eKTPOHOB B aTOMe, IPUHIUIT HAUMEHbIIeH sHepruy, npasmwio B. M.KneukoBckoro. 3anonnenne opouranei
JIEKTPOHAMH B PeaNbHBIX aToMax, npuHiwn [laymm, npasuno ['yuaa.

34. Cioco0s1 n300paskeHus pacipeneneHust eKTpoHoB: 1) meton Koccens; 2) anekTporHbIe (GopMyIIsl; 3) Tpadudeckie
3JICKTPOHHBIE CXEMBbI. XapaKTEPUCTHKA 3JIEMEHTOB UCXOSI U3 CTPOCHUS X aTOMOB.

35. Maruuii. ®u3znueckrue U XUMUYECKUE CBOMCTBA, COSMHEHMS], CIUIABBI, UCIIOIb30BAaHUE B TEXHUKE.

36. CocTaBbTe ypaBHEHUS PEAKLMN AJIS LIEIOYKHU IPEBPAICHUN:

Zn—ZnCl,—Zn(OH),—Na,Zn0,—ZnSO,— Zn(OH),

37. Ilepuonnueckuii 3axoH J[.JM1.MeHnneneeBa - OCHOBHOI 3aKOH XMMHH, €r0 COBpeMeHHasi popMyirpoBka. [lepuoangeckas
cucreMa XuMHUYecKuxX djeMeHToB JI.M.MeHaeneeBa Kak TIpauueckoe H300paKeHHE MEPUOIUYCCKOTO0 3aKOHA, Kak
Kjaccu(uKalys aToMOB [0 CTPOSHHUIO HX AJIEKTPOHHBIX 000JIOUEK.

38. I'pymmsl, mepuoabl ¥ ceMeicTBa s, p, d, f — smeMeHToB.

39. AnromuHUH, ero (u3nYeckne W XUMHYECKHE CBOWMCTBA; COCIUHECHHUS AIOMHUHUS: OKCHA M THAPOKCH, X CBOWCTBA.
CrnaBbl Ha OCHOBE alIOMUHUS, UCIIOIb30BAaHUE B TEXHUKE.

40. Kunienne u 3amep3aHue pacTtBopoB. 3akoHbl Payms. Antndpusel. Ilpm kakol Temmeparype 3amep3aeT pacTBOp,
conepxanuit 1000r rmunepuna CsHs(OH); u 2000r BobI

41. Metanisl 1 HEMETaJIbl, UX MOJ0KEHUE B IEPUOTUIECKON CUCTEME.

42.OcHOBHBIC CBOWMCTBAa DJJIEMEHTOB — AaTOMHBIH paaMyC, OHEPrus HWOHHU3AIMH, CPOJACTBO K DJJIEKTPOHY U
NIEKTPOOTPHULIATEIFHOCTh, BO3MOXKHBIE CTEIICHH OKHUCICHHS, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE CBONCTBA 3JIEMEHTOB.
H3meHeHne CBOMCTB 3JIEMEHTOB B IIeproAax u rpynmnax. OOmeHayqHoe 3Ha4eHHE TEPHOANIECKOT0 3aKOHA U IEPHOANIECKOM
cuctemsl [|.1.Mennaeneena.

43. XuMus METaNIOB MOATPYIIIEl XPOMA, UX COETUHEHNUS, HCIIOIb30BAHNE B TEXHUKE.

44. Peakiun oOMeHa B pacTBOPAx 3JEKTPOIUTOB Ha npumepax peakiwii: Na,CO;+HCl—; Fe(OH);+H,SO,4—.

45. Tumbl XUMAYECKON CBSI3U: KOBAJICHTHAs, NOHHAs, MeTaJutnueckas. Pabotsl JIktouca, ['elitiiepa, Jlonnona, [lonunra u
JIp. B yUEHUH O XUMHUeCcKoH cBs3u. MoHHas cBs3b, €€ npupojia, HOHHBIE KpUCTaLIbl. KpucTtamindyeckue BelecTsa ¢ HOHHOU
pELIETKOM, UX CBOMCTBA.

46. XuMHs TJIATHHOBBIX METAJIOB, CTPOCHHE aTOMOB IUIATHUHBI, MANIagus U PYTEHHs, OKCHUABl W THAPOKCUABI, HX
CBOWCTBA.

47. MetomoM 3IIeKTpoHHOTO Oananca monoepure ko3dduimentsr B ypaBHeHUAX: Zn+HNO3kouy—Zn(NO3),+NO,+H,0;

48. ZH+HNO3(pA35,)—>Zn(NO3)2+NH4NO3+H20

49. KoBaneHTHas CBsI3b, €€ NPUPOJA U MEXaHU3M 00pa30BaHMS.

50.Meron BaJIeHTHBIX CBSI3€H M MOJEKYJSIPHBIX opOuTtaneii. CriocoObl M300pa)keHUs] KOBAJIEHTHBIX CBS3€H, CBOWCTBa
KOB&JIECHTHBIX CBSI3€H: JUIMHA, SHEPIHs, HACHIILIEHHOCTb, HAIIPABJICHHOCTD.

51.TloHsiTie O THOPHOU3AIMKM ATOMHBIX OPOUTANICH. G U T — CBSI3U. Pa3HOBUIHOCTH KOBAJICHTHOMN CBSI3U — HEMOJISIPHA,
MOJISIPHAs, TOHOPHO-AKIIETITOpHAS



52.Menp, cTpoeHHE aTOMa, COSMHEHNSI MEJIM U UX CBOMCTBA, CIUIaBbl HA OCHOBE MeIH. Hamumire ypaBHeHUs peakuuii, ¢
MTOMOIITBI0 KOTOPBIX MOYKHO OCYIIeCTBUTH caenytomue npespamenus: CuO—CuCl,—Cu(OH),—Cu(HSO,4),—CuSOs..

53.3amuTa METAIOB OT KOppo3uH. Pasnuunble BB MOKPHITHH. Koppo3us HUKENHPOBAHHOTO eje3a B BOJHO —
BO3IYILIHOM cperie.

54. MeTannnyeckas CBs3b, €€ 0COOEHHOCTH, XMMUYECKHE CBOICTBA METAJIJIOB.

55. AnmfoMMHHH, €ro aToMHBIE XapaKTepUCTUKH. OTHOILIEHHE alllOMUHHSA K BOJE, KHCIOTaM, IienoyaM. AJIIOMUHUN B
crmaBax. CocraBbTe  YpaBHEHHS  PEAaKLUUH, C  TOMONIbIO  KOTOPBIX  MOXXHO  OCYIIECTBUTH  IPEBPAILCHHUS:
Al—AlL(S504);—Al(OH);—Al(OH),Cl—AICl;. [ns OKHCIMTEIBHO - BOCCTAHOBHTENIBHBIX YPaBHEHUIl  COCTaBbTE
JJIEKTPOHHBIH OajlaHC, K peakusM 0OMEeHa COCTaBbTE€ HOHHBIE YPABHEHUSI.

56.3akoH ABoragpo u ero cieactBus. MomspHblii 00beM raza. Kakas macca, kakoe KOJMYECTBA BEIIECTBA, KaKO€ YHCIIO0
MOJIEKYJI, KAaKO€ KOJMUECTBA DKBUBAJIEHTOB COOTBETCTBYET 00bEMY Kuciopoaa 11,21 (H.y.).

57. KommiekcHole coenuHeHus. Koopaunauuonnas teopus Bepnepa. Metonsl nosyueHusi. BHyTpeHHSsI M BHELIHSS
KOOpAWHAIIMOHHEIE cdepbl KomIuiekcoB. CTpyKTypa BHYTpEHHEH KOOPIMHANIMOHHOW cdeprl. lleHTpanpHBIA aToM -
KOMIUTIEKCO00pa30oBaTelb, JIUTaH/Ibl, KOOPANHAMOHHOE YHCIIO, 3apsil KOMIUIEKCHOTO HOHA.

58. XumMuueckast CBSI3b B KOOPJMHAILMOHHBIX COCIMHEHHSX. THUIBI KOMIUIEKCHBIX COCIMHEHHH. 3HaueHHE KOMIUIEKCHBIX
COE/IMHEHUH B XUMHH, OMOJIOTHH, CETLCKOM X03HCTBE M TEXHUKE.

59. LluHK, cTpOeHHE aTOMa, XUMUYECKHE CBOMCTBA LIMHKA, COETMHEHHS [IMHKA U UX CBOWCTBA.

60. Hanmmute ypaBHEHHSI peakIMif, C MOMONIBI0 KOTOPBIX MOXHO OCYIIECTBHTH CJIEAYIOUINE IPEBpAIlCHUS:
Zn—7ZnS0O4—Zn(OH),—(ZnOH);PO4—Zn3(POs),. K peaximsm oOMeHa COCTaBbTE€ HOHHBIE YPAaBHEHHS, K OKHUCIHUTEIBHO —
BOCCTaHOBUTEIBHBIM PEAKINAM COCTABBTE YPaBHEHHS 3JIEKTPOHHOTO OanaHca.

61. DnexTponu3 pacTBOPOB W paciuiaBoB. [lociemoBaTeIbHOCTh Pa3psSAKH MOHOB Ha 3JIEKTPOAaxX. DIEKTPONU3 pacTBOpa
cynbdara HaTPHsL.

62. O0paTHMOCTh XUMHYECKNX peaKnuii. XMMHYECKOEe paBHOBECHE B TOMOTCHHBIX M T€TEPOTreHHBIX cucteMax. CocrosHue
JMHAMHYECKOTO XMMHUYECKOTO PAaBHOBECHsS, YCIOBHS W IIPU3HAKH PaBHOBECHOTO COCTOSHUS. KOHCTaHTa XHMHYECKOTO
paBHOBECHSI, €€ POJIb B OLIEHKE HAIIPABIEHHOCTH XUMUYECKUX PEaKiuii.

63. CMmeleHre paBHOBECHS IIPH M3MEHEHUH KOHIIGHTPAIIMHU PearipyronX BEIIECTB, TeMIIEpaTypsl U AaBieHus. [IpuHumn
Jle - llarenbe. Ponb mpeacTaBieHuil 0 XMUMUYECKOM PaBHOBECHM B MOHMMAaHHU M OLICHKE XMMHUYECKHX U OHMOJOTMYECKUX
MIPOLIECCOB.

64. TexHUYECKUI TPOTpecc U IKOJIOTWIECKHe MpobiaeMbl. POk XUMHM B PelICHHH SKOJIOTHYECKUX MpobieM. [IpoayKTer
TOpEHHsI TOIUIMBA M 3alMTa BO3AYIIHOTO OacceifHa oT 3arpsisHeHus. Bogoponnas sHeprerrka. I[losydeHne U ucronb3oBaHue
BOJIOPO/IA.

65. OHeprernyeckue d(QQGEKTbl XMMUYECKHX pPEaKIHd. BHYTpeHHssT SHeprusi M SHTAIbNHS 00pa3oBaHUS XUMUYECKUX
coenuHenuii. Tepmoxumus. [lepBoe Hauano TepMOAMHAMUKY, €r0 3HAUYCHHE U IIPUMEHEHHE.

66. TUTIBI  OKUCITUTENHHO — BOCCTAHOBUTEIBHBIX peakiui. BakHeWine OKHWCIWTENH W BOCCTAaHOBHTENH. MeToIIOM
AIIEKTPOHHOT0 Oajianca noabdepute KOdPPpUIHESHTHI:

67.Fet+Cl,—FeCl;;

68. Hg+HN03 (pagﬁl)_)Hg(NO3)2+NO+H20;

69. DeKTpoNIN3 pacTBOPOB, NMPUMEHEHHE €ro Uil IOJIydeHUs W padUHUPOBAHMS METAUIOB (Ha IPUMEPE JJIEKTPOIIH3a
cynbdara MeIy C METHBIM aHOZOM).

70.3akon I'.U. TI'ecca, cieacTBusi M3 HEro, NPUMEHEHUE JUIS PAacUeTOB TEIUIOBBIX 3(P(EKTOB XUMHYECKUX PEaKIHH.
TeroTsl 00pa3oBaHUsl U TEIUIOTHI CrOPaHUS XUMUYECKUX BEIIECTB HAa NPUMEPaX PEeakLUil OKHCIEHHS Pa3IM4YHBIX BHJOB
TOTIJINBA.

71. Kaxue mporeccsl MpOUCXOIAT IIPU KOPPO3UH IIMHKA, IIOKPHITOro cioeM meau? Kakoe 3To mokpeirue?

72. Berancnute mMaccy xiopuna xkenesa (I11), reodoxogumyro ms npurotosienns 300mn 0,011 pactBopa.

73. Bropoe Ha9ano TepMOAWHAMHKH. DHTPONHS U €€ M3MEHEHHe B XUMHUYCSCKUX Mporeccax. DHeprus ['mb0ca. YcimoBue
CaMOIIPOM3BOJIBHO-TO MPOTEKAHWs XUMUYECKMX peakumil. Pacdersl wW3MeHeHW# »HTporuM W dSHeprum I['nmbGbca s
OTIpeIeTICHHUs] HAIIPaBJICHHOCTH POTEKAHUS XMMUYECKHX ITPOIIECCOB.

74. XuMuueckasi KOppo3us METAJUIOB, ee MPUYMHBL. Koppo3us amoMHUHUS B KUCIIBIX M IIETOYHBIX Cpeliax.

75.Xene3o, ero ¢pusnueckue u xumudeckue cBoricrea. Coenunenust xenesa. CruiaBsl xkene3a. UyryH u cTais.

76. CKOPOCTh XMMHUYECKHUX PEaKIHi M e€ 3aBUCHUMOCTh OT KOHIICHTPAIMU M TeMIlepaTyphl. 3aKoH AekcTByronmx mace K.
I'ynppoepra u I1. Baare. Koncranra ckopoctn XumMu4eckoi peakuuu, ee ¢usndeckuii cMbici. 3akoH Bant-I'odda. Dueprus
AKTHBAIHH.

77.CuibHBIE 3IEKTPONUTHI, WX ucconuanusi. COCTOSHHME CHIBHBIX 3JIEKTPOJIMTOB B PAacTBOpaxX, aKTHBHOCTb U
KO3 QHUIINEHT aKTUBHOCTH HOHOB.

78. Metonom anekTpoHHOTo Oamanca noxbepute kodhdumpentsr B ypaBHEHIIX: CutHNO;iom)—Cu(NOs), +NO,+H,0;
Cu+HNO3(p335_)—> Cu(NO3)2 +NO+H20;

79. BnusHue KaTaqu3aTOpPOB HAa CKOPOCTh XUMMUYECKMX peakiuil. I'OMOreHHBIi M reTeporeHHbll katanu3. MexaHu3M
JICWCTBHS KaTaln3aTOPOB B TOMOT€HHOM M T'eTEPOTeHHOM Karaiu3ax. VIHrHOUTOpBl M MPOMOTOpPHI B Karanuse. [loHsThe o
LEMHBIX PEAKIHIX TOPEHHS TOILTHBA.

80. Peakiini oOMeHa B pacTBOpax AIIEKTPOIMUTOB Ha IPUMEPAX: Na,COs;+HCl—; Fe(OH);+H,SO4—;

81. 'anpBaHOKOPPO3MS, MPUUMHBI €€ BOZHUKHOBEHUs. Koppo3us critaBa aqrOMUHMS ¥ MEIU B PA3IMIHBIX CPEAaX.

82.TlonsTHe 00 3MEKTpOmaxX M ANIEKTPOAHBIX MOTeHIuanaXx. CTaHIapTHBI BOJOPOIHBIA 3JEKTPOJ. Psm craHmapTHBIX
3JIEKTPOIHBIX MMOTEHIHANOB. Y paBHeHne HepHera. ["anbpBaHnuecKkre 3J€MEeHTHI.

83. Peakiiuu oOMeHa B pacTBOpax AJICKTPOJIMTOB Ha MIPUMEPAX: Na,CO;+HCl—; Fe(OH);+H,S0,—;.

84. Ctpoenue aroma xpoma. OKCHJIBI M THAPOKCUIBI XpoMa, UX xapakrep. OTHOIIEHHE XpOMa K CHIIEHBIM OKHCIIUTEISIM.

85. O0mme cBesieHns 0 pacTBopax. THIbl pacTBOpOB. BojHbIe 1 HEBOIHBIE PACTBOPHL. DHEPreTHKA MPOIIecca PACTBOPEHHSI.
PacTBOpHMOCTB BemiecTB. 3aBUCUMOCTh PACTBOPUMOCTH OT NMPHPOJIBI U CBOICTB PACTBOPHUTENS M PACTBOPEHHOTO BEIIECTRA.



86. AMdotepHbIe BNEKTPONIUTHI, HX aucconuanys. CocTaBbTe HOHHO—MOJIEKYJSIDHBIE YPaBHEHUS B3aHMOJICHCTBHS
ruapokcuaa xpoma (II) ¢ kucnoTamu u meIogaMu.
87.'anpBaHn4ecKue 351eMeHThI. IIpolieccsl, MpoTeKaroIue Ha EKTPoJax. DIEKTPOABUKYILAS CHIIA JJIEMEHTA.

88. IIpoTekTopHas 3aIMTa METALIOB OT KOPPO3HH. DJIeKTpo3amuTa. THTrHOUTOPHI KOPPO3HH.

89. Ctpoenne aroma jxenesza. Pusndeckne M XUMHUYECKHe cBOWcTBAa. Kopposmsi TEXHHYECKOTO JKene3a B PasIMYHbIX
cpenax.

90. KoHLleHTpalysi pacTBOPOB, pa3IM4HBIE CIIOCOOBI €€ BBIPAKEHHS. XapaKTepHble CBOWCTBAa pPacTBOPOB. 3HAa4YECHUE
PacTBOPOB B MPUPOJIE, XUMHH, CEIILCKOM X03SHCTBE M TEXHUKE.

91. CocTaBbTe CXEMBI JIEKTPONIN3A PACIUIABA M PACTBOPA XJIOPUIA KaJIHs

92. Hanmmnte ypaBHEHUSI OJEKTPOJIMTUYECKON JUCCOLMALMM: XJIOpUAA THIPOKCOAIIOMMHMS, CHUJIMKaTa HaTpus,
ruapodocdara xxemnesa (I11), ceprOit KHCTOTHI

93. AToMHO-MOJIEKy IsipHOE ydeHne. ATOMBL. OTHOCHTEIbHAS aTOMHASI U MOJIEKYJIIpHAs Macca. 3aKOH COXPaHEHUS MacChl
BEIECTB, ET0 3HaueHue B XxumuH. ONpeenuTe MacCy KapOoHaTa KablUs, eCJIM KOIHYecTBO Moiiekya 0,6%10%,

94. Teopuss BepHepa KOOPOIMHALMOHHBIX COCAWHEHWH. Hamummure KOOPIMHAIMOHHYIO — (DOPMYIy, VKaKHTE
KOODJMHAIIMOHHOE 4YHCIO U 3apsil KOMIIEKCOoOpas3oBarels, 3apsii BHYTpeHHeH cgepbl M BBIP@KEHHE KOHCTAHTEHI
HecToHKOCTH 115 rekcHuTpokobanbrata (111) xampums

95. OcHoBHBIE CIIOCOOBI BHIPKEHHS KOHIEHTpAIMU pacTBopa. Paccumraiite maccy cynbdara HaTpus, HEOOXOAUMYIO JUIs
npurotosieHus 300 mi 0,1 H pacTBOpa

96. Kitaccuukanusi OKHCIUTENbHO-BOCCTAHOBUTENFHBIX PEAKIIHH.

97. Onexrponus. ['anpBanocrerus. PadhunnpoBanne. CocTaBbTe CXEMBI DJIEKTPOJIN3a pacliaBa U pacTBOPa XJIOpUIA KaJIHs

98. AToMHO-MOJIeKyJIsipHOe yueHne. CoBpeMeHHbIE NPEACTABICHHS O CTPOCHUH aroMa. JlaiTe MOJHYI0 XapaKTePHCTHKY
3JIEMEHTa — KPEMHHH.

99. Kopposust metasuioB. IIporekropHas 3amuTa. Hanummre npouecchl, MpoTeKarolye Mpyu KOPPO3HH JIy>KEHOTO JKeJle3a B
KHCJION U BO3YLIHO-HEHUTpaIbHOU pelie.

100. OcHOBHBIE TIONOXKEHHUS TEOPUU DJICKTPOJUTHYECKON aucconuanuu. Hamumwure ypaBHEHHS AUCCOIUALAN
ANIEKTPOJMUTOB: THIOKcuaa Oapusi, Hurpata xpoma (III), rmapokapOoHara MarHus, XJIOpHAA AWTHAPOKCOATIOMHUHUS,
(hochopHOI KHCITOTHI.

101. KaTtanuTnyeckne peaknny M KaTaln3aToOphl. | OMOTEHHBIN M TeTeporeHHBIN KaTtaius.. Bo CKONBKO pa3 yBeTHUHUTHCS
CKOPOCTB PEAKIIMH TIPH TIOBbIeHnH Temiepatypsl ¢ 20°C mo 100°C, ecnu TemmnepatypHbiit K03 puiuenT papen 22

102. XumMmuueckne cBoiicTBa BOJEl. B3anMoaecTBIE BOABI ¢ METANIAMHU, OKCHIAMM, COJISIMHU.

103. I'maponuz coneid. CremeHb ruaposusa, KOHCTaHTa ruaponuia. CocraBbTe MOJIEKYJSIPHOE M MOHHOE ypaBHEHMs
THIpOJIM3a: a) KapOoHaTa HaTpus , 0) HUTpaTa [MHKA.

TecroBbie 3aganus

1.B moGoYHBIX TOATPYIIIIaX PACTIOI0KEHBI JIIEMEHTHI:

a) B aTOMaX KOTOPBIX BAJICHTHBIE DIIEKTPOHBI HAXOIATCS TOJIBKO HA MPE/IBHEIIHEM HEPTETHIECKOM YPOBHE;
0) TOITBKO YETHBIX PAIOB OOJBIINX MEPHOJIOB;

B) TOJILKO METAJLJIbI, MPOSIBIISIOIINE BAJICHTHOCTD 2;

T) TOJIBKO 3JIeMeHTHI d- U f- cemeiicTs.

2.YKaxwure psal METAJUIOB, B KOTOPOM OHH NEPEUYHCIICHbI B OPSAAKE YMEHBIICHUAX METAJUINYECKUX CBOMCTB:
a) JKeIne30, ATIOMAHU, HATPHIA;

0) HaTpWii, ATFOMUHHM, KEJIe30;

B) HATPHH, JKEIIe30 , ATFOMUHHIA;

T) aTFOMAHUH, HATPHA, )KeJe30.

3.B KaKkoM psiy METaIOB, XHMUYECKUE CHMBOJIBI KOTOPBIX IIPUBEICHBI HIDKE, MCTAIUTMYCCKUE CBONCTBA CIICBa HAIPABO
pactyT:

a) Na, K, Rb;

6) Ca, Be, Mg;

B) Mg, Na, Al;

r) Na, Li, Mg.

4. ANOMUHMI B IPOMBIIIJIEHHOCTH MOJTYYaroT:
a) BOJOPOIOTEPMHUECH;

0) SIEKTPONTM30M pacIliiaBa;

B) DJIGKTPOJIU30M PacTBOPA;

T') METAJUIOTEPMHUEH.

5.Co mienoyaMu B3aUMOAEHCTBYIOT:
a) aM(OTepHBIC METAJLIEI,

0) KOHCTPYKIIMOHHBIE METaJIBI;

B) IET0YHO3EMENbHBIC METAILIBI;

I') IIEJI0YHbIE METAIUIBL.



6.Paz0aBiieHHBIC KUCIIOTHI HE PEarupyrOT

a) ¢ aM(pOTEPHBIMU METAILJIAMU;

0) ¢ MeTayIIamMu, CTOSIIIIUMU B PSIIy HAMPSKEHHsI 10 BOJOPOJIA;

B) C MIETOYHO3EMENFHBIMI METAIIAMU;

T) ¢ METAIUIaMH, CTOSIIIUMHE B PSIy HAIPSDKSHUS TIOCIIE BOIOPOA.

7. Ilpoaykramu peakiuii B3auMOACHCTBUS METAJUIOB C KOHIIEHTPUPOBAHHBIMY KUCIOTAMU SIBIISTFOTCS:
a) COJTb PEearupyrouIero MeTaia, BOJIOPOJI;

0) CcoJib pearupyroIIero MeTauia, MPOAYKT BOCCTAHOBIICHHUS KMCIOTOOPA3yOIIEero 3JeMeHTa, BO/Ia;
B) OKCH/[ PEarHPYIOIIETr0 METAIIA, MPOAYKT BOCCTAHOBIICHUS KHCIIOTOOPA3yIOIIEro 3JIEMEHTa, BOJIA;
T) COJIb PEArHPYIOIIEro METalIa, OKCH/] PEarHpyIOIIero MeTajlia, BOAOPOI.

8.C BOI0¥ B3aNMO/ICHCTBYIOT:

a) ampoTepHbIe METaIITBI;

0) IIETOYHBIEC METAJLIHI;

B) METAJLIBI, CTOSIIIUE B PSITy HATIPSKCHUS JI0 BOJAOPOAA;

T') METaJUIBI, CTOSIINE B PAAY HAIPSDKEHHUS TOCIIE BOJOPOIA.

9.Metasibl B3aUMOJICHCTBYIOT € COJISIMU

a) 0oJyiee aKTHBHBIX METAJIJIOB,;

0) METaIOB, CTOAIINX B Py HAIPSKSHUS A0 BOJOPOAA;

B) MCHEE aKTUBHBIX METAIUIOB;

') METAJUIOB, CTOSIIKMX B PSIY HAMPSKEHHS OCIIE BOJOPO/IA.

10.ITpu B3auMOJIEHCTBUM MeTasl1a C @30THOM KUCJIOTOW BOCCTaHABIMBAETCSI:
a) BOJIOPOTI;

0) azor;

B) KHCIIOPOJ;

T) METaJlI.

11.Bomopo/1 HUKOT1a HE BOCCTAHABIMBACTCSI METAILIIOM:
a) U3 a30THOM KHCJIOTHI;

0) U3 CepHOM KUCIIOTHI ;

B) U3 XJIOPOBOJIOPOJTHOMN KUCIIOTHI,

r) 13 hochopHOIi KUCTOTHI.

12.C xucmopooM He B3aUMOJICHCTBYIOT:

a) ampoTepHbIe METaIITBI;

0) mENoYHO3eMeTbHbIC METAILIBI,

B) METAJIJIBI, CTOSIIIIUE B PSAY HANPSDKEHUS 10 BOJOPO/IA;
r) 6JIaropoiHbIE METAILIBI.

13.K npoMBIIIIEHHBIM CIIOCO0aM TOJIyYEHHUS] METAIJIOB BOCCTAHOBJICHUEM U3 Pyl HE OTHOCSTCSL:
a) MHPOMETAJLTYPTHUs;

0) THaPOMETAILTYPrus;

B) 3JIEKTPOMETAJLTYPTHSL;

T') OTAEJEHHE OT ITyCTHIX TOPOJI.

14.Kaxoii 3JIEMEHT SIBJISICTCS BOCCTAHOBUTEJICM B PEAKIIUSIX METAIUIOB C pa30aBICHHBIMH KUCIOTaMHU, C KOHIICHTPUPOBAHHBIMHU
KHUCIIOTaMH, C a30THOM KUCJIOTON JTFOO0H KOHIICHTPAITHH?

0) KUCIIOTOOOPA3YIOIINI 3JICMEHT;

B) METaJLT,

T') KHCIOPOA.

15.VinenTudukarus BemecTs — 3TO:

a) pa3/IeJICHUE CMECH BCIICCTB;

0) KaYeCTBEHHBIN aHAIN3 ATOMOB, MOJICKYJI, IPOCTHIX M CI0XKHBIX BEIIECTB;
B) KOJIMYECTBEHHBIN aHAIIN3 MPOCTHIX U CIIOKHBIX BEIIECTB;

T') aHaJIM3 U3MEHEHHS KOHIIEHTPAIMHA BEMIECTB B X0/1€ XUMHUECKON peaKIuu.

16. Cnenngpudaeckue peareHTsl — 3TO:

a) peareHThl, B3aMMO/ICHCTBYIOINE C HOHAMH OJJHOM aHATUTHYECKOH TPYIIIIbI;
0) peareHTbl, B3aMO/ICHCTBYIOIIIE C OJHUM CJIOXHBIM BEIICCTBOM;

B) peareHThl, B3aUMO/ICHCTBYIOIINE C OHUM BUJIOM MOHOB;

T') peareHThl, B3aUMOJICHCTBYIOIUE C HECKOIEKUMH HOHAMH.

17.B xakux ciiydasix IpUMEHSIOT CHCTEMaTHUECKUH aHAIIN3:
a) P HAIMYHAW B aHATM3UPYEMON TTpoOe MEIIaroIINX HOHOB,



0) IIpH UCTIOIB30BAHUH TOJIBKO CIIEIM(DUIECKIX PeareHTOB;
B) IIPH OTCYTCTBUH B aHANM3UPYEMOH po0e MEIIaloNNX HOHOB;
I') IPU UCIIOJIb30BaHUU TOJIBKO TPYIIIOBBIX peareHTOB?

18.B xakux cirydasx IpUMEHSIOT JpOOHBIN aHaIH3

a) oOHapy)XeHHE MOHOB NPH HAIMYUKM B aHATU3HUPYEMOH MpoOe MEmarolIuX HOHOB M WCIIOJIB30BAHWU TOJBKO T'PYIIIOBBIX
pEareHTOoB;

0) oOHapy>KeHHne MOHOB IPH OTCYTCTBUH B aHAIN3UPYEMOH MpoOe MEIIAIOINX HOHOB U MCIOJIb30BAHUH TOJIEKO TPYIITOBBIX
pEareHToB;

B) OOHapy’KeHHE HOHOB B OT/ICIbHOM MOPIHH aHAJIM3UPYEMOTO PACTBOPA MPH MCIOJIb30BAHUH TPYIIIOBBIX, CHIEIN(HUECKUX
CEJIEKTHBHBIX PEareHTOB, IPOU3BOAUMOE B JIFOOOH MOCIE0BATEIBHOCTH;

r) OOHapyXeHHE HOHOB B OTICNbHOH IIOPIMH aHAIU3UPYEMOI0 pAcTBOpa IIPH HCHOJNB30BAHUHM CHEHU(DUYECKUX |
CEJIeKTHBHBIX PEareHTOB, IPOU3BOANMOE B ONPEAEIEHHON MTOCIIeIOBAaTEIbHOCTH?

19.06Hapy>kaeMblii MUHIMYM — 3TO:

a) KOJIMYECTBO MOHA, KOTOpOe ynaércst oOHapykuTh B 1 Mi1 IpoOBI;

0) HauMeHbIlIee KOJMUECTBO HOHA, KOTOPOe yIaéTcst 00HApY KUTh C IIOMOIIBIO JAHHOI peakyu B Ipode;
B) MaccoBas JI0Jis MOHA, CoAieprKaIiasicst B 1 M1 mpoOsr;

r) HauOoJIbIlIee KOJMYECTBO HOHA, KOTOPOE yIaéTCs OOHAPYKUTh C MTOMOIIBIO JaHHOH PEeaKIHH.

20.J17151 aHATMTHYECKUX PeaKIuii 0OHapy kaeMblii MUHIMYM (TIOPOT 4yBCTBHTEIHHOCTH) HE MPEBHIIIAET
a) MaKpoaHalIu3;

a) 10 mxr;

0) 50 mxr;

B) 75 MKT;

r) 100 MKT.

21.He sBIsieTcss «CyXUM» CIIOCOOOM BBITIOJTHEHUS aHATTUTUICCKUX PEAKITHIA:
a) OKpalIBaHNe TIAMEHH;

0) moMyYeHUE IBETHBIX CTEKOI;

B) METOJI PaCTUPAHMS aHAIN3UPYEMOT'0 BELIECTBA C PEareHTOM;

T') HOJTy4YeHHUE OcajKa.

22 .Cynbhunnas kiaccuuranms KaTHOHOB BKIIOYACT KOJTMYCCTBO aHATUTHUCCKUX TPYIIIL:
a)3;
0) 4;
B) 5;
r) 6.

23.J171s1 onpeieNIeHAsT KOIMYeCcTBa uccienyeMoro Bemiectsa Maccoit 0,05 — 0,50 r v B 006EMe 1 — 10 M1 HCITONTB3YFOT METO/T
aHaIM3a:

a) MaKpoaHaIn3;

0) MoIyMUKpOAHAIN3;

B) MUKpPOAHAIIN3;

T) YIBTPaMHUKPOAHAJIH3.

24 K onepanusaM KauecTBEHHOTO aHaJIM3a HE OTHOCHTCS:
a) HeHTpU(YTUpOBaHUE;

0) npokanuBaHue;

B) OCaXJICHHUE;

') THTPOBAHHE.

25 K 3purensHbIME 3¢ pekTam aHaTUTHIeCKUX peaKnuii He OTHOCUTCS:
a) BBITIA/ICHHE OCaJIKa;

0) BBIJICIICHHE Ta3a,

B) BBIZICTICHHE TECILIA;

T') U3MEHEHHUE OKPAaCKHU.

26.YKaxXuTe psii METaJUIOB, KATHOHBI KOTOPBIX OTHOCATCS K MEPBOI aHAINTHYECKON TPYIIIE:
a) HaTpUi, XpoM, KaJuni;

0) Kanuii, MarHUN, HATPHI;

B) MarHUIA, HATPHUA, ATFOMITHHN;

T') [IMHK, JTATHA, MarHAH.

27.Kakue U3 HIKETpUBEIEHHBIX HOHOB MEIIAIOT OIPE/ICIICHUIO HOHA HATPus:
a) HMYEero He MEIaeT;

0) MOH KaJIus;

B) HOH Oapwus;



r) cynbhaT-uoH?

28.Kakue u3 HIKenpUBEIEHHBIX HOHOB MEMIAIOT ONPESIICHUIO XJIOPU/I-HOHA!
a) IOH aMMOHMUS,
0) HIYETO HE MEIIacT;
B) HOH MarHus;
r) KapOoHAT-MOH?
[Tpumep Ounera K HK3aMeHy

®I'BOY BO Bsarckuiit TATY
Buner Nel
10 JUCIUTIINHE « XHUMHUSD»
Bormpocst

1. PactBopsl cnabbix anektponuroB. CrymeHuaras auccouuaius. CTeneHb W KOHCTaHTA AUCCOIMAIMU CITa0bIX
aNeKTpoanTOB. OT KakuxX (PaKTOpPOB OHM 3aBHCAT? 3aKOH pazdasieHust OcTBaIbAA.

2. CBoiicTBa KOBaJCHTHOM CBSI3M:. SHEPIUs, JUIMHA, KPATHOCTb, TIOJIIPHOCTD, HAIIPABIEHHOCTh, HACKIIIIAEMOCTb.

3. Tlonstne 00 3HEPrMM MOHHU3AIMM, PHEPTUH CPOJACTBAa K DJEKTPOHY, INEKTpooTpuuaTensHocTH. Kakme cBoiicTBa
ATOMOB OHH XapaKTePHU3YIOT.

5. Metoan4eckue MaTepHaJbl, ONpeeIsomue NPOoueAypPbl OCHUBAHUS 3HAHMI, YMEHHUH, HABLIKOB M (MJIH)
ONBITA 1EATETLHOCTH, XaPAKTEPU3YIOLINX 3Tanbl (OopMUPOBAHHS KOMIETEHIIHIA.

IIponenypa oLeHNBaHUS 3HaHUM, YMEHUH U HABBIKOB MPH MPOBEJCHUU IPOMEKYTOUHON aTTECTAllMU 110 AUCLUIIINHE
«XuMus» B pOpMe IK3aMEHa:

[Mopsiaok opraHu3alvy U MPOBEACHHS TPOMEKYTOUHOM aTTecTaluy o0ydarolerocs, popma npoBeeHus, IPoLeIypa
MOJTyYeHHs 3a4eTa, CPOKH M MHBIE BONPOCHI ONpeeicHb! [1oM0XKEeHNEM O MOPSIKE OPTaHHW3AIMH W MPOBEICHHS TEKYIIETO
KOHTPOJISl YCTIEBAEMOCTH U MPOMEXYTOYHOHN aTTECTAUH 00YJIaI0MINXCS.

IIpouenypa oneHuBaHus 3HaHUH, yMEHUI 1 HaBBIKOB IIPU MPOBEJEHUN 3a4€Ta IPOBOAUTHCS B JBa dTama.

1 stam: [TuceMeHHBIH OTBET Ha OmteT (moaroToBKa B TedeHne 10...15 MUHYT).

2 sran: YcrHblit orBeT 1Mo 6mnety (10...15 munyT + 10...15 MUHYT yTOUHSIONME ¥ JOTOIHUTEIBHBIE BOTIPOCHI).

Hrorosas OIICHKA MMPOCTABJIACTCA Ha OCHOBC IIKAJIbI OLICHUBAaHUA.



IIpunoxenue 2

OOH/I OIEHOYHbBIX CPEJICTB
JUISl TIPOBE/ICHHS] TEKYILIETO KOHTPOJISl yCIIEBAEMOCTH 110 TUCLIUIIIIHE
23.03.01 TexHODOrHUs TPAHCIOPTHBIX MPOLIECCOB
IIpoduns: Opranuzaius NepeBo30K Ha aBTOMOOMIILHOM TPaHCTIOPTE



1. Onucanne Ha3HAYeHHS U COCTaBa (GOHIA OLIEHOYHBIX CPE/ICTB

Hacrosiumit donn ouenounsix cpeacts (POC) Bxoaur B cocraB pabodedl IporpaMmbl JUCHUIUIMHBI XUMHUSI W
MpeAHa3HaYCH IS OLCHKH IIaHUPYEMBIX PE3YIbTaToOB OOY4EHHS - 3HAHWH, YMEHHUH, HABBIKOB B IPOIIECCE M3YUCHUS JaHHOH
JVCLUTIIMHBL

@®OC Brimoyaer B cebs OLEHOYHBIC MaTEpHaNbl JUIS TPOBEICHHS TEKYIIEro KOHTpOJII B (OpME TECTUPOBAHUS W

BBIMTOJIHEHHS JIOMAIIIHEH KOHTPOJIbHOM pabOTHI.
®OC pa3paboTaH Ha OCHOBAHUH:

- ®I'OC BO - 6akamaBpuar mo HarparieHuto moarotoBku 23.03.01 TexHONIOrHs TPaHCIIOPTHBIX MPOIECCOB (TIPUKa3

Muno6pHayku Poccuu ot 07.08.2020 r. Ne 911);
2. I[lepeyeHn KoMIIeTeHIHT, (POPMUPYEMBIX NPHU U3YYEHUH TUCHATLIHHBI:

— OIIK-1: Crioco0OeH MpuMeHSTh eCTeCTBEHHOHAYYHBIE U O0IIeNH)KEHepHBIE 3HAHUS, METO/IBI MAaTEeMaTHIECKOTO
aHaJIM3a ¥ MOJICTIMPOBAHHUS B TPOPECCHOHATIBHON IESTEIbHOCTH

3. bank OLCHOYHBIX CPEACTB

Jnsi OLeHKM 3HAHWH, YMEHWiH, HABBIKOB M OIBITA JESATEINBHOCTH, XapaKTEPU3YIOUIMX OJTanbl (OPMUPOBAHUS

KOMIIETCHIINI B IIpoHeCcCe OCBOCHUA JUCIHUIIIIMHBI «XuUMH» HCIOJIB3YIOTCA CICAYIOMNE OLICHOYHBIC CPEACTBA:

Kon u Kon u HanMeHOBaHME UHIUKATOPa Kpurepun HaumenoBanu | HammeHoBa
HalMEHOBaHUE JOCTHKEHHST (POPMUPYEMON KOMIIETCHIIH OLICHUBaHUS e HUE
(hopMupyeMbIX KOHTPOJHMPYE | OLEHOYHOTO
KOMITETEHIIUH MBIX pa3zesioB cpencTBa
W/WITH TEM B TeKyIIei
COOTBETCTBUH | aTTeCTaIlH
c
coliepKaHuEM
P
— OIIK-1. JleMoHCTpHpyeT 3HaHUE OCHOBHBIX | - [TonHoTa Paznen 1 TECTOBBIE
Criocoben 3aKOHOB ~ MaTE€MaTH4eCKHX W | 3HaHUH COZIepKaHus 3aJlaHus,
MPUMEHSITh €CTECTBEHHBIX HayK, | KOHTpoJiupyeM | paboueid KOHTPOJIbHA
€CTCCTBCHHOHAYYH HeO6XOI[I/IMI)IX JJIA peuicHus oro Mare€puajia IMporpaMmbI s
BIE U THUIIOBBIX 3ama4 JUCHUTUIAHBL | (ZOMamIHssA
. - JlIorn4HOCT®D,
00IIenH)XKeHEPHBIC OIIK- podecCHOHATLHOM e TENIEHOCTH KOHTpPOJIbHA
000CHOBaHHOCT
3HAHUS, METOBI 1.1. s1) paboTa
b, 9Y€TKOCTh
MaTeMaTHIECKOTO
OTBETa Ha
aHanusa u
BOIPOCHI
MOJICTTMPOBAHHUS B
npodeccHoHaNbHO
W NesATeIbHOCTH

Texymuii KOHTPOJIb MPOBOJUTCS B (POPME TECTUPOBAHUS, NPEIHA3HAUYSHHOTO JUIsl ONPEEICHUS YPOBHS IIOATOTOBKH
o0yuJaromierocsi, onpeaeiIeHNs 3HaHUH, YMEHHUI 1 HaBBIKOB, KOTOpPBIE OBUTH MPHOOPETEHBI Ha TEKYIIEM YPOBHE 00pa30BaHus.

[IIxana oneHUBaHHUA:

TecToBble 3aganus
10 OUCLUIUINHE « XUMUA»

Ixaja omeHUBaHUSA

Tloxa3aTesu onleHUBAHUS

3a4TCHO

OLICHKA «3a4YTCHO» BBICTABJIACTCA 06yqa}omeMyC$1, €CJTM OH OTBETHUII OoJiee ueM Ha 2/3

BOIPOCOB IMMPABUIIBHO

He 3aureno

OIICHKA «HE 3aYTCHO» BBICTABIIACTCS 00YYAIONIEMYCs, €CITH He OTBETHII OoJiee ueM Ha 2/3

BOITPOCOB

Tema 1. Knaccosl HeopraHu4ecKHX cOeIMHeHUH
VYKaxxuTe cXeMy peakluu, OCyILIECTBUMYIO B BOJIHOM pacTBOpeE:

a) CaCO; + NaCl —
6) FeCl; + HCIl —
B) NiSO4 + Cu —

r) Zn(NO3); + KOH—

Tema 2. CTexuoMeTpHYecKHe 3aKOHBI
Macca 1 M’ raza (n.y.) pasHa 3,17 xr. Kakoii 510 Ta3?

a) a3oT;
0) KucIopoI;




B) XJ10p;
T') XJIOPOBOOPO/I.

Tema 3. CTpoeHnue aToma
1. Ckonbko B CyMMe TIPOTOHOB, HEHTPOHOB M JJIEKTPOHOB COAEPKHUTCA B m3oTore *17Cl:
a) 37;
0) 52;
B) 17;
r) 69

Tema 4. JHepreTuka U HanpapJieHHe XUMHYECKHX MPOIECCOB
Kakoit paxTop Oymer cmenate BIpaBo paBHOBECHE IpoIiecca:
2S0,(T) + Ox(T) <> 2S05(r); AH<O0:

a) yBesinueHue KoHueHTpauuu SO;;
0) U3MEHEHNE PUPOJTBI KaTATN3aTOPa;
B) TIOHMKEHUE JIaBJICHUS,

T') MOBBIIIEHUE TEMIIEPATYPHI.

Tema 5. Xumuyeckasi KHHETHKA U paBHOBecHe
1. B kakux equHHMIIaX MOKET BBIPAXaTbCs CKOPOCTh XUMUYECKOW PEAKLIUU:
a) MoJIb - a1 - ¢
0) ¢ - Monb
B) JT* MOJIb
r) Momb - 71 - ¢ L.

Tema 6. PacTBOpBI
KucnoTHOCTh (OCHOBHOCTE) pacTBOPOB NMPHHATO BBIpAXKaTh UYepe3 BOJAOPOAHBIN MokazaTens (pH), paccunTrIBaeMBbIit
o hopmyIe:
a)pH=-1g [OH;
6)pH=I1g[H"];
B)pH=-Ig [H[;
r)pH=-In[H"].

Tema 7. DJIeKTPOAHBbIE MOTEHIHATbI. XUMHYECKHE HCTOYHUKH TOKA
'V Kakoro rajgbBaHUUYECKOTro 3JIeMeHTa Hanbombimas 3/C:

a) Fe | Fe*'|| Cd**| Cd;
6) Fe | Fe*|| Pb>*| Pb;
B) Fe | Fe’'|| Ag’| Ag;
r) Fe | Fe** || Ni*| Ni.

Tema 8. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE MPOIECCHI. DJIEKTPOJIN3
1. KakoBbI BaJICHTHOCTh M CTETIICHb OKHUCJICHUS a30Ta B a30THOU kuciore HNO;:
a) Il u-3;
0)Vu+ts;
B)[Vu+5;
r)IVu+4.

Tema. 9. Meta/uibl. CriaBbl
1. VYkaxuTe psI METAIJIOB, B KOTOPOM OHHU IIEPEUNCIICHBI B TIOPAIKE YMEHBIICHUIX METAUTMYECKIX CBONCTB!
a) JKeJe30, ATFIOMUHUMA, HATPU;
0) HATpUii, ATIOMUHMI, KeJ1e30;
B) HAaTpHUH, JKEJIe30 , ATFOMUHUIA;
T) aIIOMUHUM, HATPHH, JKkene30.

Tema 10. Koppo3usi MeTaj1i10B
1. B KakoMm W3 IPUBEJCHHBIX CIIy4aeB NP MOBPEKACHUH 3aIIUTHOTO CJIOS OYAET KOPPOAUPOBATH 3allUIAEMBbIH METasll
(kene30):
a) JKeJe30, MOKPHITOE TIUHKOM
0) ’keJ1e30, NOKPbITOE MEAbIO
B) JKeIIe30, MTOKPHITOE ATFOMIHUEM
T) ’KeJe30, TOKPHITOe MarHueM

Tema 11. UaeHTHGUKANMSA BelleCTB
Kakue u3 HIKenpuBeIeHHBIX HOHOB MEIIAIOT OMPEEICHHUIO XJIOPH/I-HOHA!
a) IOH aMMOHHUS;
0) HUYEro He MelIAeT;



B) NOH MarHusi;
) KapOoHaT-HOH?

Mertoauyeckue MaTepuaJibl, onpelesilOlMe Npouelypbl OEHMBAHUSI 3HAHMI, YMeHHUIl, HABBIKOB U (HJIH)
ONBITA 1eITETbHOCTH, XaPaKTePU3YIOLIUX 3Tanbl GopMUPOBaHMS KOMIETEHIHIA.

[Iponienypa orneHWBaHUS 3HAHWH, YMEHHH W HABBIKOB IIPH MPOBEACHUHM TEKYIIETO KOHTPOJS IMyTeM IHCEMEHHOTO
TECTHPOBAHUS 00YYAFOIIUXCS:

- TpU TOATOTOBKE K TECTHPOBAHUIO OOydYaIONIEMyCs IOMHMO OOpalleHuss K MaTepuaiaM JICKIMOHHBIX U
abOPaTOPHBIX 3aHATHI PEKOMEHIYETCS BOCIOJIB30BATHCA JIMTEPATYPHBIMU M WHBIMH HCTOYHHKAMHM, TPEACTABICHHBIMA B
PILL;

- TpolleAypa OICHWBAHUS TIPOBOAWTCS B AayAWTOPHH aKaIeMHHW BO BpeMs 3aHATHI. B ciiygae OTCyTCTBHA
00yJaromerocs 1o yBa)XUTEIbHOW NIPUYHHE TECTHPOBAHNE IIPOBOAUTCS BO BPEMS CIIEIYIOIIETO 3aHITHS FITH KOHCYIIHTAIUH;

- 00yYaIOIIHIACS TOTy9aeT TUIIOBEIC TECTOBBIC 33/IaHUs, HA BRIIOJTHECHUE 3a1aHuii 0TBOAUTCS 15 — 20 MUHYT;

- pe3ympTaThl TEKYHero KOHTPOIsS B (opMe TecTa OICHHWBAIOTCS IIOCPEACTBOM HWHTETPANBHOW (IIETOCTHOM)
YETHIPEXYPOBHEBOM MIKANBI, IPEJCTABICHHON B Ta0IHIIE.

KoHTpoJibHasi (10MalIHsAsI KOHTPOJIbHAas1) padoTa
0 JUCHUIUTHHE « XHMUSD

3amaHus Ha JOMAIIHIOK KOHTPOJIBbHYIO paboTy IperHa3HAYEHb! ISl OLCHKH 3HAHWH, YMEHHUH, HABBIKOB M MJIH OIIBITa
JIeSITEIIFHOCTH, XapaKTEePU3YIOLINX Tanbl OPMUPOBAHHS KOMIIETCHIIMH B TIpOIIecCe OCBOCHHUST 00pPa30BaTEIIbHOM MTPOTrpaMMEL.

PesynbraThl Tekymiero KOHTpoNs B (opMe KOHTPOJIBHOW (IOMAIIHell KOHTPOJILHOI) PadoThl OIICHUBAIOTCS
MOCPE/ICTBOM MHTETPAJIbHOM (LI€IOCTHOI) ABYXYPOBHEBOM IIKAJbI.

IIxana orneHUBaHUS:

Ikana
Iloxa3aTenu olleHUBAHHUS
ONleHMBAHUS
OOy4atoniuiicss OBIaAeN 3JIEMEHTaMU MPOQPECCHOHATBHBIX KOMIICTCHIIMH B PaMKaxX OMNpEAeICHHOTO
YPOBHS:
3auTeHo - 3HaHUS TEOPETHUUCCKOTO MaTepraia Mo TeMe HayYHOTO HCCIICJOBAaHUS YCBOCHBI B TIOJTHOM 00BEME;

- TI0Ka3aJI 3HaHMUs HAyYHOH JINTepaTyphl 110 U3ydaeMoi polieMaTHKe

- KOPPEKTHO M NPaBUIBHO OOPMHUIT TPE3CHTALIHSE;

- JaBaJI BEPHBIE OTBETHI HA YTOUHSIOIINE JOTIOJIHUTEIFHBIE BOIPOCHI IPENOAABATENS M 00yJarOIIIXCSL.
OOyuaronuiicsi He OBJIAAEN EMEHTaMH NMPOQPECCHOHATIBHBIX KOMIIETEHIIMH B paMKax ONpPEIEICHHOTO
YpOBHSL:

- OOHapyXWJl CyIIECTBEHHBIE NPOOENbl B 3HAHWM TEOPETHYECKOr0 Marepuaja II0 TeMe HaydHOro
He 3aureno | uccnenosaHus;

- IPEACTAaBUII MIPE3EHTALIHNIO, HE YAOBICTBOPSIOILYIO0 TPEOOBaHUSIM K €€ BBIIIOJIHEHUIO;

- HE OPHEHTHUPYETCS B OMyOJIMKOBAHHBIX MaTepHaiax HayyHBIX cTaTel 1o TeMe JI0KIafa;

- He OTBEYAJI Ha YTOYHSIOIIHME JIOTIOJIHUTEIbHBIE BOIPOCHI NIPEToIaBaTelsl i CTYJICHTOB

TunoBoii OuJIeT A8 KOHTPOJIbHOI padoThl Nel

1. Cxonbko TemnoTs! Beraenutcsa npu cropanuu 0,5 monst CH,?
. Borunciure A G905 1 A S5 U181 PEaKIMU FOPEHHS alleTUIIEHA:
Csz(rA) + 2,5 02(1"‘) -2 COz(r,) + HzO()K_)

B03MOKHO 11 TIpU CTaHAAPTHBIX YCIOBHIX CAMOIIPOU3BOJIBHOE MIPOTEKAHNE 3TOW PeaKkuu?

3. B cropoHy npsiMoii 1k 00paTHOW peakiMi CMECTUTCSI PABHOBECHE CHCTEMBI:
CH4(1"4) + 4S(K_) <> CSz(r,) + 2st(r,)

MIpU: a) YMEHBIIIEHUH JaBiieHus; 0) yBenuueHun KoHeHTpauuud CH,. OTBeT moscHUTe.
. Mot mpurorosnenns 0,51 2M pactBopa paccunTaiite HeoOxoaumslii 00beM pactBopa Be(NOz), c @ =28% u p = 1,199/ M.
. CocTtaBbTE MOJIEKYJSIDHOE, TTOJIHOE M COKPALIEHHOE MOHHO-MOJIEKYJISIPHBIE yPaBHEHHS PEAKLIUM B3aMMOJCHCTBHS ZnS H

HCL.
6. Onpenenute konuenrpanuto nonos OH, H' u pH 0,011 pactBopa KOH.

N

W

Tunosoii OuJier A1 KOHTPOJIbLHOI padoThl Ne2

1. IlpuBeaute onpeaeneHue IEKTPOAHOTO MNOTEHIHAAA.
CocraBbTe 3JIEKTPOXMMHUYECKUE CXEMBI, HANMIINTE 3JIEKTPOHHBIC YPAaBHEHUS 3JIEKTPOTHBIX MPOIECCOB, BBIYUCINTE
cranpaptHble BenuauHbl DJ(C ABYyX raabBaHUYECKHX 3JIEMEHTOB, B OJHOM M3 KOTOPBIX KOOAIBTOBBIM 3JIEKTPOA SIBISACTCS
aHOJIOM, a B APYTOM KaTOJOM.

2. CocraBpTe CXeMy 3JIEKTPOJIM3a pacTBOpa Cyib(aTa Menu ¢ MEAHBIM aHOJIOM. 3a Kakoe Bpems MoxkHO momyuuts 10,00 T
MeIH TpH cujie Toka 4A?

3. B cocTtaBe kakux coequHeHuUil kanuii BcTpedaercs B mpupoae? CocTaBbTe ypaBHEHUs PEAKUMH MOIY4YEHUs Kajlksl BCEMU
BO3MOXXHBIMH CIIOCO0aMH. YKa)KHUTE MPEHMYIIECTBA U HEAOCTATKH KaX0ro Crocooa.

4. CocTaBbTe YpaBHEHUS PEaKIMi, XapaKTePU3YIOIINX XUMUYECKIE CBOWCTBA JKeJle3a.



5. CocTaBbTe DIIEKTPOHHBIE YPaBHEHHS JIEKTPOAHBIX PEAKIUi, IPOTEKAIOLIUX ITPU KOHTAKTHON KOPPO3UH Kele3a ¢ cepedpoM
B KUCJIOW U HEUTpaIbHOU cpenax.

6. Ilopbepute TPOTEKTOp /MJs 3alIMTHl OT KOPPO3WM CBUHIIA M COCTaBbTE OJJICKTPOHHBIE YPAaBHEHHS KOPPO3MOHHOIO
pa3pyLIeHUs B KUCION U HEUTpaJIbHOM cpenax.

Tunosoii OuJieT A1 KOHTPOJIbHOI padoThl Ne3

. Yto HazpIBalOT KOoMILIeKcooOpasoBatenem? [Ipumeps.
. Onpenenure 3apsi1 ¥ KOOPIHMHALIMOHHOE YUCIIO0 KOMILIEKCOOOpa3oBaTes:
[CU(NH3)4] SO4, K3[CO(SCN)3], [CO(NH3)5(N02)] SO4, Fe;[Fe(CN)(,]z,
. Hazoure conu: K, [Co(NO,)s], [Co(NH3)5]SOs, K [Hg(CN)4].
. CoctaBpTe GopmyIsl: xopua rekcaammua-koo6ansTa (111), rekcapomano-(1l) kobanprar HaTpHSL.
5. CocTaBbTe ypaBHEHHUS 3ICKTPOIUTHIECKON TUCCONNALINH:
Kz[CO(NOz)s], [CO(NH3)4]SO4, Kz[Hg(CN)4]

N —

RS

Tunosoii 6uJieT A1 KOHTPOJILHOI padoThl Ne 4

1. Kakue aneMeHThl Ha3bIBAIOT LIEJIOYHBIME MeTaIaMd U nodemy? Hamummre — 3ieKTpoHHbIE (GOPMYJIBI ABYX IENOYHBIX
METaJUIOB, YKQKUTE K KAKOMY CEMEUCTBY OHHM OTHOCATCS, KAKYIO CTEIIEHb OKUCIICHHS UMEIOT B COSTUHEHUAX ?

2. B kakoM BHUIE S-3JIEMEHTHI BcTpedarorcs B mpupoxae? OxapakrepusyiiTe (u3ndeckne CBOWCTBA, TOKCHKOIOTHIO H
IIPUMEHEHNE S-JIEMEHTOB.

3. CocTaBbTe ypaBHEHHS PEaKIMi IMOJyIEHHs [IETOYHO3EMEIBHOTO METAJlIA, €0 OKCH/A U THIPOKCHIA.

4. HanuiuTe ypaBHEHUsI TUAPOIIM3A COJIEH MarHus OJHOM 1O KaTUOHY, BTOPOU -TI0 aHUOHY .

Tunosoii 6uJieT A1 KOHTPOJILHOM padoTnl Ne 5

1. Kak Ha3biBaroT aementsl VIIA rpynmbl, K KakoMy CeMEHCTBY OHU OTHOCSTCS, KaKWE€ CTENEHHM OKHUCICHUS UMEIOT B
coequHeHnsX?

2. Hanmmmre snekTpoHHyI0 opMyrty atroma xiopa. COCTaBbTe YpaBHEHHUS PEakIUil B3aMMOACHCTBHS XJIOpa C METAJIOM, C
BOJIOPOJIOM, C BOAOH. YKa)XHTE, BOCCTAHOBUTEIIEM FUTH OKHUCITUTEIIEM SIBIISICTCS XIIOP.

3. CocTaBbTe ypaBHEHHsI KAUYECTBEHHBIX PEaKIUi Ha MOH (PTOPa, YKaxuTe HabmromaeMblie 3 (HEKThI.

4. CocTaBbTC YpaBHCHHUS pEaKIUil MPOMBIIUICHHOTO MONy4eHUs Opoma. [IpuMeHeHHWEe W TOKCHKOJOTHS OpomMa U ero
COEIMHCHUM.

TunoBoii 6uy1eT A KOHTPOJILHOIH padoThl Ne 6

1. CocraBbTe 3EKTPOHHYIO (hopMyiy aToMa cepbl. Hammmmmre ¢hopMyisl 1 Ha3BaHUS COCTUHEHUH CEephl B BBICIICH CTENeHU
OKHUCJIEHHS C KUCIIOPOJIOM, B HU3ILEH CTENIEHN OKUCIIEHUS C BOJOPOIOM.

2. CocraBbTe ypaBHEHHS IUCCOLHAINH CEPOBOJIOPOIHON KHCIOTHI, CHIBHBIM WIJIH CIA0BIM 3JIEKTPOJIUTOM SIBISCTCS
cepoBoiopogHast kucinoTa? OKUCIUTENEM UM BOCCTAHOBUTENEM SIBIISIETCS CEPOBOAOPO?

3. CocTaBbTe ypaBHEHHs pEaKIMi B3aUMOJCHCTBUS MarHWs C pa30aBIICHHOW M KOHIICHTPUPOBAHHON CEPHOM KHCIOTOW, B
00erx peakiusIX YKOKATE OKUCIUTENb U BOCCTAHOBUTEID.

4. [IpuMeHeHne U TOKCUKOJIOTHSI 030Ha U ITEPOKCHJIa BOJIOPOA.

TunoBoii 6uJieT 111 KOHTPOJIbHOI padoThl Ne 7

1. CocraBbTe 31EeKTpOHHYIO (GopMyiny aroma ¢ocdopa. Hamummre dopMyisl 1 Ha3BaHHUS coeanHeHnH ¢ocdopa B BhICIIEH
CTENICHN OKHCJIEHHsI C KHCJIOpOJOM, B HH3IIEH CTENEHH OKHCIEeHUs ¢ BopoponoM. Toxcukomorus ¢ochopa u ero
COEMHEHUH.

2. CocraBbTe YpaBHCHUA peaxunﬁ TMOJYUYCHUA W JUCCOIUalun a30THOM KHUCJIOTHI, CHJIbBHBIM HJIN cJ1a0BIM OJICKTPOJIUTOM
sBIIsIeTCA a30THas Kucinora? OKHUCIUTENeM I BOCCTAHOBHUTEIEM SBJISIETCS a30THAsI KUCIO0Ta?

3. CocraBpTe ypaBHCHHUS pEaKIii B3aWMOJCHCTBHUS JKelle3a ¢ pa30aBIeHHONW M KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTOH, B
00enX peakusIX YKa)KUTE OKUCIUTENb 1 BOCCTAHOBUTEb.

4. Harmmmmre ypaBHEHHUS peakLUi, IIPOTEKAIOMINX PU paCTBOPEHUH B BOJIE HUTpaTa Kanus; ocdara Kamus.

MeTtoauveckue MaTepuabl, ONpeaessonie Npoueaypy oueHuBaHus

Ipouenypa oreHUBaHKsI 3HAHW, YMCHUN W HABBIKOB TP MPOBEICHUH TEKYIIEH aTrTecTaliu B GopMe KOHTPOIBHOM
(moMarnrHel KOHTPOIBHON) padOThI ONPEAENSIETCS CSIYIOIIMMHI METOINYECKUMHU YKa3aHUSMU:

e [0cjie U3Y4YEHHs] TEOPETHMYECKUX BOIMPOCOB M aHAIM3a, MOJYYEHHBIX pPEe3yJbTaToB 1O paboram oOydYarolmics
MPEICTaBISIET B BU/IE KOHTPOIBGHONW PaOOTH B ICYaTHOM BAapHAHTE;

® P TOATOTOBKE KOHTPOJBHOW paboOThl oOydaromeMycs TOMHUMO OOpalieHdus K JEeKIIMOHHOMY MaTepuaity
PEKOMEHAYETCSI BOCIIONB30BATHCS JINTEPATYPHBIMH UCTOYHUKAMH H AJIEKTPOHHBIMH PECypCaMH.

e paboTa HaJ KOHTPOJBHOW pPabOTOW MTPOBOIAWTCS B ayAWTOPHSX, OTBEISHHBIX OIS CaMOCTOATENBHOW pPabOTHI
o0yJaromuxcs, JIN00 B IOMAITHAX YCIIOBHSX;

® OIICHKA TIPE/ICTaBICHHONH KOHTPOJBHON pPa0OTBI TMPOBOIUTCS TIOCPEACTBOM HHTETpalbHON  (IIEIOCTHOH)
JIByXYpPOBHEBOH ILIKAJIbI;

® CPOKM NOJITOTOBKU B TEUEHUHU CECCHUU.



IIpunoxenne 3

OIMUCAHUE MATEPUAJILHO-TEXHUUYECKOM BA3bI I1O JANCHUITJIMHE
«XUMHU»

HaumenoBanue

o OCHaH.[eHHOCTL CIICIIUATIBHBIX TOMEIICHUN
CIICMAJIBHBIX TOMCIICHHUHN

yueOHble ayauropun aist | b-203  Jlocka, pabodee MeCTO MpENoAaBaTeis, KOMIUIEKT CTOJOB M CTYIbEB JUIs
MPOBENICHUSI 3aHATHI O0ydaromMxcsi, MepUoANYecKasl TaOiMHMla XUMHYECKHX OJIEMEHTOB HM. MeH/eneesa,
JICKLHOHHOTO THIIA KOMIIICKT MYJIbTHMEIUHHOTO 000PYAOBAHHS C IKPAHOM.

Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cB0OOIHO
pacnpocTpaHsieMoe nporpaMMHoe obecrieueHue.

B-316 [locka, pabodee MeCTO TMperomaBaTels, KOMIUICKT CTOJIOB W CTYJIBbEB IS
00y4aroInXCsl, KOMILICKT MYJIbTUMEIUIHHOTO 000pYI0BaHHS C SKPAHOM.

Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cB0oOOIHO
pacnpocTpaHseMoe NPorpaMMHoe o0ecIieueHue.

y4eOHbIe ayAUTOPUHU IS b-203 [ocka, pabGouee MecTo IMpernojaBaTelisd, KOMIUIEKT CTOJOB M CTYJIbEB IS

MPOBENICHUSI 3aHATHI o0ydarommxcsi, MepUoANYecKas TabiHMila XHMHYECKHX OJIEMEHTOB HM. MeHeneesa,
CEMHHAPCKOTO THII, KOMIUTEKT MYJIbTUMEINHHOTO 000PYA0BAHHS C IKPAHOM.
naboparopuu Crmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cB0OOIHO

pacnpocTpaHseMoe IPOrpaMMHOe 00ecTICUeHHE.

B-33 1 Xumunueckas tabopaTopust

[Hocka, pabouyee mecto mpenogasatens, 17 mabopaTopHBIX CTOJOB, CTOJ KEpaMHUYECKUI
JUIL BECOB, 2 CTOJIa JJaOOPAaTOPHBIX KEPaMHYECKHX, 2 BBITSDKHBIX IIKada, 8 JBOHHBIX
MHCTHJIJIAIMOHHBIX ITPUCTABOK

b-325 Xumuueckas nabopatopus (BecoBas ) Jlocka, pabodyee MeCTO MperoaaBaTels,
KOMIUIEKT CTOJIOB M CTYJNbeB Ui oOydaromuxcs, (OTOKOIOpUMETp-3,2 BECOB
AHAJTMTHYECKUX, BECHI, BECHl MUKPOAHAIUTHIECKUE, BECHI MUKPOAHAUTHIECKHE, 4 mKada
METAUTHIECKUX

B-332 Xumuueckas naboparopus

Jlocka MarHMTHO-MapKepHas, J0CKa MarHWTHO-MenoBas, 21 nabopaTopHbIX crona, 9
JIBOMHBIX WHCTHJULILIMOHHBIX MPUCTABOK, MIKa() CYNIMIBHBIN, 2 BBITSHKHBIX IIKaga, CTOJ
JUIS TATPOBaHUS 2 JTa0OpaTOpPHBIX KEePaMHUYECKHX CToJia, 2 JabopaTopHbIX Imkada, 2
ueHtpudyru, 28 mraruBoB, pH-MeTp, MUKpOCKOI, 2 HUTpaTOMepa, 2 BECOB

MOMEILEHUE IS B-202 6ubnmoTeka, 3ai AMEKTPOHHBIX PECYpPCOB

CaMOCTOATENBHON paboThl | Pabodee mMecTo agMuHHCTpaTOpa, KOMIIBIOTEpHAsT MeOEIb, KOMITBIOTED aIMUHHUCTPATOPa,
11 nepcoHanbHBIX KOMIIBIOTEPOB, 3 IPUHTEPA, BUJCOYBEINUUTENb.

Cmucok I10: Windows, Microsoft Office, Kaspersky Antivirusu cBoO0OaHO
pacnpocTpaHsieMoe porpaMMHoe obecrieueHue.

C BO3MOXXHOCTBIO TOAKIIOUeHHsT K ceTH «MHTepHeT» M oOecredeHus AoCTyna B
3JEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPely OPTaHU3ALNH

y4eOHbIe ayTUTOPHU IS B-203 J[locka, pabGouee MecTo NpenojaBaTeis, KOMIUIEKT CTOJIOB W CTYIbEB JUIS

TPYMIOBBIX U 00y4Jarouxcs, MepUOANYecKas TabNuIa XUMHYECKHX OJJIEMEHTOB HM. MeH/elneeBa,
HHIIMBHU Y TbHBIX KOMIUIEKT MYJIBTHMETHNIHOTO 000PYIOBAaHHS C SKPAHOM.
KOHCYJIbTaIHA Cmucok T10: Windows, Microsoft Office, Kaspersky Antivirus u cB0OOIHO

pacnpocTpaHsieMoe porpaMMHoe o0ecrieueHue.

b-33 1 Xumudeckas nadopatopust

Hocka, pabouee mecTo mpenogasatens, 17 n1abopaToOpHBIX CTOJNOB, CTOJ KEepaMHUYECKUI
JUIS BECOB, 2 cTojla JTaOOpaTOPHBIX KEpaMHUYECKUX, 2 BBITSDKHBIX MIKada, 8 IBOHHBIX
WHCTHJUIAIIMOHHBIX TPUCTABOK

b-325 Xumuueckast naboparopus (BecoBast ) Jlocka, pabouee MECTO MPEroaaBaTels,
KOMILIIEKT CTOJIOB U CTYJIBEB JIJIS 00yJaronuxcs, GOTOKoIopuMeTp-3,2 BECOB
AHAJIUTHUYCCKUX, BECbI, BECbl MUKPOAHATIUTUYCCKHUE, BECbl MUKPOAHAJIUTUICCKUC, 4 HIKa(ba
METAJUTMICCKUX

B-332 Xummaeckast mabopatopus

Jlocka MarHWUTHO-MapKepHas, AOCKa MarHHTHO-MenoBas, 21 mabopaTopHBIX croiya, 9
JIBOMHBIX WHCTWUISIIMOHHBIX MPUCTABOK, IIKa() CYMIMIBHEIA, 2 BBITSDKHBIX IIKada, cTox
JUIS TUTPOBaHWS 2 JAaOOPaTOPHBIX KEepaMHUYECKHX CTona, 2 jabopaTopHbIX mmikada, 2
neHTpudyru, 28 mrratuBos, pH-MeTp, MUKpocKoI, 2 HUTpaTomMepa, 2 BECOB

yueOHble aynuropun a1t | b-203  Jlocka, pabodee MecTo mpenoaaBaTens, KOMIUIEKT CTOJIOB W CTYJBbEB JUIs
TEKYIIEro KOHTPOJIS 1 o0ydJaromuxcsi, Mepuoanveckas TaOnuia XUMHYECKHX O3JEMEHTOB WM. MeH/eneesa,
IPOMEXYTOYHOMN KOMIIJIEKT MYJIbTUMEIHUIHHOTO 060pyI0BaHUS C SKPAHOM.




aTTeCTaluu

Cmucok IT1O: Windows, Microsoft Office, Kaspersky Antivirus u cB0OOIHO
pacIpocTpaHseMoe POTPaMMHOE 00eCIICUEHHUE.

Bb-33 1 Xumudeckas nadopatopust

JHocka, pabouee mMecTo mpemnojgasatess, 17 1abopaToOpHBIX CTOJNOB, CTOJ KEPAMHUYECKUUN
JUIL BECOB, 2 CTOJIa TabOPAaTOPHBIX KEPaMHYECKHX, 2 BBITSHKHBIX InKada, 8 JBOHHBIX
WHCTHUIAIIMOHHBIX TPUCTABOK

b-325 Xumnyeckas naboparopust (Becosast ) Jlocka, pabodee MecTo npernoaaBares,
KOMIUJIEKT CTOJIOB U CTYJIBEB JIJIsl 00ydaroniuxcs, GOTOKOIOpUMETP-3,2 BECOB
AHAJIUTUYCCKUX, BECbI, BECbl MUKPOAHATIUTUYCCKNUE, BECbl MUKPOAHAJIUTUICCKUC, 4 mKa(ba
METAUTHIESCKUX

B-332 Xummaeckast mabopatopus

Jlocka MarHMTHO-MapKepHas, J0CKa MarHUTHO-MenoBas, 21 nxabopaTopHbIX croia, 9
JIBOMHBIX MHCTHJULILIMOHHBIX MPUCTABOK, MIKa() CYMIMIBHBIN, 2 BBITSDKHBIX IIKada, CTOJ
JUIl THTPOBaHMs 2 51a0OpaTOPHBIX KepaMUYECKHX cTojia, 2 jabopaTopHbIX mikada, 2
neHTpudyry, 28 mraruBoB, pH-MeTp, MUKpocKom, 2 HUTpaToMepa, 2 BECOB.

ITomemienue s
XpaHeHUs U
npodHIAKTHYECKOTO
o0ciTy>)XKnBaHUS YIeOHOTO
000pyTOBaHUs

Bb-333 AxBagucTHILIATOD, IITATUB, BOJOHATPEBATENb
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Ilepeuens
NEPUOJNYECKUX U3JaHUM, PEKOMEHIyEMbIH 0 AUCLUIIIINHE

«XHUMHUS»

HammenoBanne

Hanuuue nocrymna

Bectuuk MockoBckoro yHuBepcutera.  Cepust  2:  XuMus
[Dnextponnslii pecypc]: U3narensctBo MI'Y

HayuHast anexTpoHHast Oubianoreka
Pexxum gocryna:
https://www.elibrary.ru/contents.asp?titleid=3141

KypHan obmeit xumuu [DnekTpoHHBIH pecypc]: Poccuiickas
aKasieMusl HayK

HayuHast anekTpoHHast Oubianoreka
Pexxum pgocryna:
https://www.elibrary.ru/contents.asp?titleid=7796

KypHan ¢pusngeckoi XUMUH [ DIEKTPOHHBIA pecypc]:

Poccuiickas akanemus Hayk

Hayunas snextponHas 6nbaroTeka
Pexxum gocryna:
https://www.elibrary.ru/contents.asp?titleid=7802

Konnonanslii xypHan [DnekTpoHHBIN pecypc]: Poccuiickas
aKajzieMus HayK

Hayunast snekrponHast 6nbnroTeka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=7853

XUMUS U TEXHOJIOTHS OPraHUYECKUX BEIIECTB [ DIEKTPOHHBIH

pecypc]: ®I'VIT

Hayunas snextponnas 6ubimorexa
Pexum nocrymna:
https://www.elibrary.ru/contents.asp?titleid=68219



https://www.elibrary.ru/contents.asp?titleid=7794
https://www.elibrary.ru/contents.asp?titleid=7794
https://www.elibrary.ru/publisher_titles.asp?publishid=48
https://www.elibrary.ru/contents.asp?titleid=3141
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