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IIporpammy coctaBuiI(u):

K.X.H., doyenm , Bmwopuna Mapuna Huxonaesna

Penenzent(sl):

K.8.H, doyenm, Yacoeckux Onvea Braoumuposna

Pabouas mporpamMma ANCIUIIIHHEL

pa3paborana B coorBeTcTBHU ¢ PI'OC:

OI'OC BO - cneuumamurer no crnenuanbHoctu 23.05.01 HaseMmHble TpaHCIOPTHO-TEXHOJIOTHUECKUE CPENCTBA (IpUKa3
Muno6pHayku Poccun ot 11.08.2020 . Ne 935)

COCTaBJICHa Ha OCHOBaHHM Y 4eOHOI0 ILIaHa:

CrnenuansHocts 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHOJIOIMYECKHUE CPENICTBA
Crnenuanunzanus "ABTOMOOMWIbHASI TEXHUKA B TPAHCIIOPTHBIX TEXHONOTUsX"

0JI00PEHHOTO ¥ YTBEPKIEHHOTO YUYEeHBIM cOBETOM yHHBepcuTeTa oT 19.01.2026 npoTtokon Ne 1.
Pabouas mporpaMma AUCHUIUIMHBI pAaCCMOTPEHa U 0100peHa yueOHO-MeTOANIEeCKOH KOMUCCHEH

HHCTHTYTa WHXXEHEPHUH U arpOOHOTEXHOJIIOTHI
ITporoxon Ne 5 ot "19" stuBaps 2026 .

Pabouas IporpaMmmMa JUCHUILUIMHBI paCCMOTPEHA U oz[06peHa Ha 3aC€aaHnu Ka(bez[pm

IIporoxon Ne or "19" suBaps 2026 .
3aB. kadenpoii Yacosckux Onbra BnagumupoBHa, u.0.3aB.kadenpoit MMXud
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1. IEJb (LIEJI) OCBOEHUS AN CLHUILINHEI

1.1|mprobpecty 3HAHUS W TPAKTUYECKHE HABBIKM MO TMONIEPKAHWI0O M BOCCTAaHOBJICHHIO PabOTOCHOCOOHOCTH W pecypca

CEJILCKOX03SIUCTBEHHON TEXHUKHU U O60pyﬂ0BaHI/I${ Hanboce 3(1)(1)6KTI/IBHI)IMI/I CII0CO0aMH B COOTBETCTBHE C CymIeCTBYOIIUMHU
TEXHUYCCKUMU TD€6OB3.HI/IHMI/I.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Lukx (pasgen) OITOIL: [B1.0
3. KOMIIETEHIIUX OBYYAIOUIIET'OCs, @ OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JTNUCIIUITJIMHbI
MOOYJIsA)
OIlK-1 CrocoOeH CTaBUTh M PellaTh HHKCHEPHbIC U HAYYHO-TEXHHUUYECKHUE 3a1a4k B cepe cBoei nMpodheCcCHOHAILHON ACATSILHOCTH U
HOBBIX MEKIMCIUIUTHHAPHBIX HAIIPABICHUH C HCIIONB30BAHNEM SCTECTBEHHOHAYIHBIX, MATEMATHYECKUX M TEXHOJIOTHYECKUX
MOJIETIEH;
OIIK-1.1|{3HaeT OCHOBHBIE 3aKOHBI MATEMAaTHUECKHUX, €CTECTBEHHOHAYUHBIX U 00IIENPO(EeCCUOHATIBHBIX JUCIHUIUINH, HEOOXOJUMBIX JJIS
MOCTAHOBKH U PELICHUS TUIIOBBIX HHXCHEPHBIX M HAyYHO-TEXHUYESCKHX 3a/1au B cepe cBOCH MpodeccuoHaIbHOM
JESITENBHOCTH W HOBBIX MEKIMCIMIUTHHAPHBIX HAIIPaBICHAH
OIIK-1.2{YMeer cTaBUTh H pelIaTh HHKCHEPHBIC W HAyYHO-TEXHIMYECKHE 3a1a4 B cepe cBoei mpodeccHoHanbHON NeITeNbHOCTH H
HOBBIX MEXK/IMCLUIUTHHAPHBIX HAIIPABJICHUI C HCIIOJIb30BAHHEM €CTECTBCHHOHAYYHBIX, MATEMATHYCCKHUX M TEXHOJIOTHIECKUX
Mozeen
OIIK-1.3|Brnaseet HaBbIKaMH IOCTAHOBKHU M PEIICHNS HH)KCHEPHBIX U HAyYHO-TEXHUYECKHUX 3a/a4 B cepe cBoer mpodeccnoHaIbHOM
JESITENBHOCTH U HOBBIX MEXXIMCIMIUTHHAPHBIX HAITPABIECHUH C UCIIONB30BAHNEM €CTECTBEHHOHAY THBIX, MATEMAaTHIECKUX H
TEXHOJIOTHIECKHX MOJENeH
4. CTPYKTYPA U COAEPKAHUE JUCLHHUITJIMHBI MOIYJIS)
Kon HanMeHoBaHMe pa3esioB U TeM /B 3aHATHS/ Cemectp /| YacoB | UuTe | [Ipumeuanue
| 3aHATHS Kvbpc DAKT.
Paspen 1.
1.1 OcHoBHBIE 3aKOHBI XUMUH /JIex/ 1 2 2
1.2 Xumuueckas kuHeHHKa [lepromuueckuii 3akOH M MEpUOJUYECKas crcTeMa 1 2 0
anementoB J1.M1. Menneneesa /JIex/
1.3 Xumudeckas TepMoauHaMuka /JIex/ 1 2 0
1.4 JucnepcHble cucteMsl, pacTBopsl /Cp/ 1 0
1.5 Teopus cTpoeHus aroma. Ilepuoauyeckuil 3aK0OH B CBETE€ TEOPUU CTPOCHUS 1 8 0
aroMa. PaioakTHBHOCTE, M30TOMEI, H300ape! /Cp/
1.6 OKHCIHUTENBHO-BOCCTAHOBUTENLHBIC peakuun /JIex/ 1 2 0
1.7 Kopposus MertamioB. MeTo/s!I 3aIIUTEl METAJUIOB OT KOPpO3uH. /JIex/ 1 2 0
1.8 CBOICTBA DJIEMEHTOB U UX coeauHeHuii /JIex/ 1 2 0
1.9 Knaccel opranndeckux coeuneruii /Jlex/ 1 2 0
1.10 Iommepsr. [Inactmaccsl. Beicokomonekynspaelie coequHeHus /JIex/ 1 2 0
1.11 Knaccel Heoprannueckux coequHeHui, OnpeneneHne cocTaBa XMMHUUECKOTO 1 2 0
coenunenus /Cp/
1.12 Ormpenenenue TermroBoro ddexra xummuaeckon peakim /J1ad/ 1 2 0
1.13 OnpezeneHue 3aBUCUMOCTH CKOPOCTH XMMHYECKOH pEakluu OT YCIOBHMA 1 2 0
IpoTeKaHus peakii /J1ab/
1.14 OKHUCIHUTENEHO-BOCCTAHOBHUTENBHBIC peakiun. /J1ab/ 1 4 0
1.15 HanpagieHrne MOHHBIX OOMEHHBIX MPOIIECCOB B PACTBOPAX AIICKTPOJIUTOB / 1 1 0
JIa6/
1.16 pH pactBopoB. ['mnponus coneii /J1ad/ 1 1 0
1.17 VYrieBopopoxns! /J1a6/ 1 2 0
1.18 Kucnopoaconepxanue coequnenus /J1a6/ 1 2 0
1.19 XKupsl, yrnesonst, 6enku /J1ab/ 1 2 0
1.20 KauectBeHHbIe peakiinu Ha KaTHOHBI /J1ab/ 1 4 0
1.21 KauecTBeHHbIE peakuy Ha aHHOHEI /J1a6/ 1 4 0
1.22 OO0bemHbIi aHanu3. Meton HelTpanu3zaiuu /J1a6/ 1 2 0
1.23 3aimuTHBIC TOKPHITHS MeTasuioB /J1ad/ 1 2 0
1.24 OXMA /J1ab/ 1 4 4
1.25 BrinosHeHHe TOMalIHUX KOHTPOJIbHBIX pabot /Cp/ 1 10 0
1.26 Kiaccer oprarndgeckux coenunennuit /Cp/ 1 9 0
1.27 Ok3ameH /Jk3aMen/ 1 27 0

5. ®OHJI OHEHOYHBIX CPEACTB
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Pabouast mporpamMma JUCHHUIUTMHBI oOecriedyeHa ()OHAOM OIIEHOYHBIX CPEICTB JUIS MPOBEACHHS BXOMHOTO, TEKYIIEro KOHTPOJS H
IpOMEXXyTOUHOM artectaru. Conepxanue GOoHIa OLIEHOUHBIX CPEICTB MPEACTABICHO B NPWIIOXKEHUH | 1 2.

6. YYHEBHO-METOJNWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIS)

6.1. PexoMeHyeMas JIMTepaTypa

6.1.1. OcHoBHas IuTEpaTypa

ABTOpBI, COCTAaBUTEIN 3arnaBue W3narenscTBo,
J1.1 |Imuaka H. JI., [TomkoB  |O6mas xumus B 2 T. Tom 1: y4eOHUK 171 By30B Mockaa: IOpaiir,
B. A., ba6kos A. B. Pexxum noctyna: https://urait.ru/bcode/512502 2023
JI1.2 |Tnunka H. JI., TlonkoB  [OOmiast xumus B 2 T. Tom 2: y4eOHHK /1715 By30B Mockaga: FOpaiir,
B. A., babkos A. B. Pexxrm octyma: https://urait.ru/bcode/512503 2023
6.1.2. lonoaHuTe bHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnmaBue WznarenscTBO,
JI2.1 |Tynukun E. U. Xumus. B 2 4. Yacte 1. OOuiast 1 HeopraHuueckas XuMusi: y4eOHUK /ISl By30B Mockaga: FOpaiir,
Pexxum nocryna: https://urait.ru/bcode/513685 2023
JI2.2 |Koposun H. B., ox O0mas Xxumust: 1a00PaTOPHBIH MPAKTHKYM: Y4eOHOe IToco0ue Mocksa:
06w pen., Kopoeun H. [Pexxum noctymna: https://book.ru/book/943190 KuoPyc, 2022
B., Kameimosa B. K.,
VYnpuc E. 4.
6.1.3. Metonquueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue M3narenscTBo,
JI3.1 |Amnapues A. 1., OO61as 1 Heopranuveckast xumus. JlabopatopHblii mpakTHKyM: yueOHoe mocooue  [Mocksa: FOpaidr,
KazaxoBa A. A., JUTSI By30B 2023
IleBuumpina JI. B. Pexxum nocryna: https://urait.ru/bcode/514151
6.2. [Tepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeT"
91  |Xumuk [DnexTpoHHbIH pecypc]: CallT 0 XuMuH - DNEKTPOH.JaHHbIe- peXXuM JocTtymna: http://www.xumuk.ru/.-3ari. ¢ s9kpaHa
D2 |Hayunas snexTpoHHas 6ubnuoreka [IneKTpoHHBIN pecypce]. - Pexxum noctyna: http:/elibrary.ru/defaultx.asp. - 3am. ¢ sxpaHa
33

6.3. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT U

6.3.1 [lepeueHs MPOrpaMMHOro odecneyeHust

6.3.1.1|Onepanmonnas cucrema cemeiictea 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({TTIpunoxenus 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| AutuBupycnoe I10 Kaspersky Endpoint Security

6.3.1.4{IBM SPSS Statistics

6.3.1.5|Free Commander 2009/02b

6.3.1.6(Aunexc

6.3.1.7|Opera 26/0/1656/24

6.3.1.8|Adobe Reader XI 11/0/09

6.3.2 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H COBPEMEHHBIX NPO(ecCHOHATBHBIX 023 JaAHHBIX

6.3.2.1|{Mudopmanmonnas cripaBounas cuctema: "KoncynsrantlLitoc"

6.3.2.2|udopmanrionnas cripaBodynas cuctema: "T'apant Aspo"

6.3.2.3|TIpopeccnonanbuas  0aza  maHHbIX:  HayuHas  ajekrpoHHas — OuOnmoreka  elibraryru  Pexxum  gocryna:

http://elibrary.ru/defaultx.asp

6.3.2.4|lIpopeccuonancHas 0a3a JaHHBIX: OnekTpoHHBIH Katamor OI'BOY BO Bsarckmit TATY Pexum gocryma

http://elib.vgatu.ru/MarcWeb2/Default.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCIUIIJIMHBI (MO YJISA)

7.1|Onncanne MaTepHatbHO-TEXHUIECKOH 0a3bl, HEOOXOMUMOH JUIsl OCYIIECTBICHUs 00pPa30BaTEIFHOTO MPoIIecca M0 TUCIUTLTIHHE

(Mmonyimo) npeacrasieno B [punoxenuu 3 PIT/L

8. METOAUYECKUE YKA3AHMUA /U1 OBYYAIOIUXCSA ITO OCBOEHUIO TUCIUIIIMHBI (MO YJLA)

OcBoeHHE TUCLUIUIUHBI IPOBOAUTCA B (opMe ayAMTOPHBIX 3aHATHH M BHEAYIUTOPHOIH caMOCTOSTENbHON paboThl oOyuaromuxcs. [Ipu
TIPOBEICHNY ayAUTOPHBIX 3aHATHH IIPELyCMOTPEHO IPHMCHEHHE CIIEAYIOINX HHHOBAIIHOHHBIX (JOpM yIeOHBIX 3aHATHH,
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Pa3BUBAIONIMX y OOYYArONIMXCS HABBIKM KOMAaHIHOW pabOThl, MEXJIMYHOCTHOH KOMMYHHKAI[MH, MPUHATHSA PEIICHUH, JUAEPCKUE
KauecTBa: paboTa B MajbIX TpyNmax; AUCKYCCHs; M3yUYeHHME W 3aKpeIyIeHHe HOBOTO MaTepHuala Ha HHTEPaKTUBHOM JIEKLUH;
WCTIONIb30BaHNE OOIIECTBEHHBIX PECYPCOB, COIHMAIbHBIC NPOSKTHl M JAPYTHE BHEAyAUTOPHBIE METONBI OOYyUYSHHsS; OOCYXKICHHE H
paspelieHre mpooieM; JeJIOBbIe U POJICBBIC HIPhI, pa300p KOHKPETHBIX CUTyanuil. KoiaudecTBO 4acoB 3aHITHUH B WHTEPAKTHBHBIX
¢dbopmax ompeneneHo ydeOHbIM IIaHOM. IIpakTHdeckasi HOATOTOBKA MPU PeaU3aluy JUCLUUIUIMHBI OPraHU3yeTcs MyTeM HPOBEACHUS
71abopaTopHBIX paboT, MperycMaTpPHUBAIOIINX ydacTHe OOYYAlOUIMXCsS B BBIMOJHEHHUH OTHEIBHBIX DJIEMEHTOB pPalboT, CBS3aHHBIX C
Oymymmeit nmpodeccHOHAIIBHON NeaTeIbHOCTRI0. BHeayanTopHas caMocTosTeNIbHAS paboTa OCYIISCTBISIETCS B CISAYIOIMX (opMax: —
CaMOCTOSITEJIFHOE M3yYeHHE TEOPETUYECKOro Mareprana (TeM JUCLUIUIMHEI); — MOArOTOBKA K JICKIMAM U Ja00paTOPHBIM 3aHATHIM; —
BBINTOJTHEHUE KOHTPOJIBHOM JOMAIIHEH padOThl M MHBIX HHANBUAYAIbHBIX 3alaHUH; — TIOATOTOBKA K MEPOIPHUATHSM TEKYIIEro KOHTPOJIS;
— TIONTrOTOBKa K MPOMEKYTOUHON arTecTalud. [IpH opraHH3aluy CaMOCTOSTENFHOH paboThl HEOOXOAWMO, MPEXae BCEro, 0OpaTHTh
BHUMaHHE Ha KJIIOYCBBIC TOHSITHS, HECYIUE OCHOBHYIO CMBICIOBYIO HArpy3Ky B TOM WJIM MHOM pasjieie Y4eOHOW AMCIMIUIMHBI. 1.
CamocTosTeNbHOE H3Y4YeHHE TeM OUCHUIUIMHBL. [yt paboTbl HEOOXOOMMO O3HAKOMHUTHCA C YYEOHBIM IUTAHOM JAWCHUIUIMHBI H
YCTaHOBUTH, KaKoe KOJMYECTBO YACOB OTBEACHO y4eOHBIM IIAHOM B IIEJIOM HAa H3YyYeHHE AMCHHUIUIMHBI, Ha ayIUTOPHYIO PaboTy C
MperojaBarejeM Ha JIEKIMOHHBIX M Ja0OpaTOpHBIX 3aHATHUAX, a TaKKe Ha CaMOCTOATEIbHYI pabory. C I1enbl0 ONTHMaIbHOU
CaMOOpPraHM3ali HEOOXOAUMO COMOCTaBUTh 3Ty MHGOPMALHMIO ¢ IpaUKOM 3aHATUH M BBUIBUTH HamOoliee 3aTpaTHbIC IO BPEMEHHU U
0o0beMy TeMBbl, YTOOBI 3apaHee OINMpeAeIHTh Uil ceOs Mmepuoabl o0beMHBIX 3amaHui. LlemecooOpasHo HawaTh pabOTy ¢ H3YUEHHS
TEOPETHYESCKOTO MaTepHaa, OCHOBHBIX TEPMHHOB M TOHSATHH Kypca ¥ C MUCHMEHHBIX OTBETOB HA WHIMBHIYaJIbHBIE U TECTOBEHIC
3amanus. 2. [ToArOTOBKA K JISKIIMOHHBIM M JTA0OPATOPHBIM 3aHATHAM. TpaauiuoHHON (HOpMOH NpenomHeceHus] MaTepraa sBIsIeTCs
nexuust. Kype nekuuit mo npeamery aaeT He0OX0AUMY0 HHPOPMALKIO IO U3YUYEHHIO 3aKOHOMEPHOCTEH U TeHACHIINH pa3BUTHS 00bEKTa
W TpeAMeTa WCCICAOBAHUS U3y4aeMON JMCHMIUIMHBL. JISKIMOHHBIH MaTepuan PpPEeKOMEHIYeTCsl KOHCIEKTHPOBaTh. KOHCHEKTHI
MO3BOJISIIOT O0yYarolieMycsi He TOJIbKO TMOJYYHTh Oosblie WH(GOpMANMK Ha JIEKIUH, HO W IMPaBHWIBHO €ro CTPYKTYpHpOBATh, a B
JanbHEHIIeM - JIydiie OCBOUTh. [10AroToBKa K J1JaOOPaTOPHBIM 3aHATHSAM HOCHT Pa3iIMYHBIA XapaKTep Kak IO COIEpKaHUIO, TaK M IO
CJIOKHOCTH HMCTIOJTHEHUsI. MHOTHE JTabopaTopHbIe 3aHATHS TPEOYIOT OONBIION HCCIeNOBaTENbCKON PaOOThI, H3yUeHHS TOTTOTHUTEIHHOMN
Hay4yHOW JuTeparypbl. [Ipexie 4YeM NPUCTYNUTh K BBIMOMHEHUIO TakoW paboThl, 0O0y4aromeMycs HEOOXOJMMO O3HAKOMHTBCS
00CTOATENBFHO C CONEepKaHUEM 3aTaHusl, YACHUTH €ro, OUCHUTh C TOUYKH 3PEHUSI BOCIPUATHS U 3alIOMMHAHMS BCE COCTABIIOLIME €ro
KOMIIOHEHTHBI. Pe3ybTarsl SKCIIEpUMEHTa, TPaQUKH U T.1. CIEAYET CTPEMUTHCS MOITYINTh HEMOCPEACTBEHHO MPU BBINOIHEHUN PAOOTHI B
naboparopun. JlaboparopHast pabora cuWTaeTcsi BBIIOJHEHHOM TOJIBKO B TOM CIydae, KOTJa OT4YeT 1o Hel mpuHAT. YeMm ckopee
COCTaBJICH OTYeT IIOCiIe NMPOBEeIeHUs pabOoThl, TEM MEHbIE OyAeT 3aTpaueHo TpyAa U BpeMeHH Ha ee odopmieHue. 3. BrimonHenue
JIOMAIITHEH KOHTPOJILHOU paboThl. KoHTpobHas paboTa SBIsSETCS OJHUM U3 OCHOBHBIX BHIOB CAMOCTOSITEILHOM PabOoThI, HApaBICHHON
Ha 3aKpervieHHe, YIIyOJdeHWe W O0O0OOIeHWe 3HAHWA Mo JucHuIUIHHE. L[enblo BBIONHEHHS KOHTPONBHONW paOOThI SIBISETCS
(hopMupoBaHHE HABBIKOB CAMOCTOATEIBHOTO TBOPYECKOTO pPEHICHUs MPOo(eCCHOHANBHBIX 3a/1ad. 3aJadyaMH BBIIIOJHEHUs KOHTPOJIbHOM
paboTHl SBIAIOTCS CHCTEMAaTH3alMs, 3aKpelyieHHe, YIIyOJdeHHe M pacIIMpeHre MPUOOpPETeHHBIX OOyYarolmMMCs 3HaHUH, YMEHUH H
HaBBIKOB 110 TUcHUTUTHHE. OOyJaroIuiicsl BHITIONHSIET KOHTPOIBHYIO PaboTy MO YTBEPKISHHON TeMe O] PYKOBOACTBOM ITPENOIaBaTes.
4. TloAroToBKa K MEPONPHUATHAM TEKYIIEro KOHTPOJs. B KOHIlEe H3ydeHHs KaXIOW TEMbl MOXET MPOBOJHUTHCS TEeMaTHUSCKAas
KOHTpOJIbHAs paboTa, KOTOpast SABISETCS CPEACTBOM TEKYIIEro KOHTPOJISI OLIEHKH 3HaHUH. [ToAroToBKa K HEH 3aKIII0UaeTcsi B IOBTOPEHUH
MIPOIMICHHOTO MaTepHaita M MOBTOPHOM pEIleHHH 3aJlaHHui, KOTOPBIE PacCMaTPUBAICH HA 3aHATUSAX, a TAKKE B BHIMOJHEHUH 3aaHUM
JUISL CaMOCTOATENIbHOM paboThl. 5. IloaroroBka k mpoMexyTodHoil arrecranuu. I1oAroToBka K 3K3aMeHy SBJSETCS 3aKIIOUUTEIbHBIM
ITANOM M3YyYeHHs JAUCIMIUIMHBI M SBISIETCS CPEACTBOM MPOMEXKYTOUHOTO0 KOHTPOJIst. IIOArOTOBKA K 3K3aMeHy MPEaroyiaracT u3ydeHue
KOHCIIEKTOB JIEKIIMH, PEKOMEHIyeMOW IHUTepaTypbl M IPYTMX HCTOYHHUKOB, MOBTOPEHHE MAaTepHalioB JIAOOPAaTOPHBIX 3aHATHHA. B
poIiecce MOATOTOBKH K 9K3aMEHY BBIIBIISIIOTCSI BOIIPOCHI, IT0 KOTOPBIM HET YBEPEHHOCTH B OTBETE JINOO OTBET 00yJaroIeMyCsl He SICEH.
JlaHHbBIE BOIPOCHI MOKHO YTOUHHUTH Y TIPEIOAaBaTelisi Ha KOHCYJIBTAIH, KOTOpast IPOBOAMUTCS MEPe IK3aMEHOM.
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®OHA OUEHOYHLIX CPEACTB

JUISL TIPOBEJICHUS IIPOMEKYTOYHON aTTeCTally M0 AUCIUILUINHE
Xumus
o crenuanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHUECKHE CPEICTBA
[Mpodune: 23.05.01 ABTOMOOHMIIbHAS TEXHUKA B TPAHCHIOPTHBIX TEXHOJIOTHSIX



1. Onucanue Ha3HAYEHMS U COCTaBa (POHIA OLIEHOYHBIX CPEACTB

Hacrostmuii ponx oneHouHsIx cpenactd (POC) BXoauT B cocTaB pabodeii mporpaMMbl TUCITATUTHHEI « X UMHUS» U
TpeHa3HaYeH AJIS OICHKM IUIAHHPYEMBIX Pe3yJIbTaTOB OOYYCHHS - 3HAHWH, YMECHHH, HaBBIKOB, XapaKTePHU3YIOIINX
STansl GopMUPOBaHHS KOMIIETEHINH (11.2) B IIpoIiecce N3ydeHIs JAaHHOW JHCIUTUINHEL.

®OC BrmoyaeT B ce0s OIEHOYHBIE MaTePHAJIBl AJIS IPOBEACHHUS IPOMEKYTOYHON aTTeCTallny B hopMe 3adeTa.

®OC pa3paboTaH Ha OCHOBAaHUH:

- ®I'OC BO - cneunanuret no cnenuanbHoct 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHUYECKUE CPEICTBA
(npukaz Muno6pHayku Poccun ot 11.08.2020 r. Ne 935)

- [lonoxenust «O popmupoBannu GoHIA OLEHOYHBIX CPEJCTB Ul MPOBEACHUS TEKyLIeH, IPOMEKXYTOYHOH U
UTOTOBOMH aTTecTalu 00y4Yaromuxcsi 0 00pa3oBaTeIbHBIM IPOrpaMMaM BBICILIETO 00Pa30BaHUS.

2. IlepeyeHb KoMIeTeHIMH ¢ YKa3aHHeM JTaloB MX

00pa3oBaTe/bLHON NPOrPaMMbI

¢opMupoBaHuS B T1poLecce OCBOEHHS

OIIK-1: CmocobeH cTaBUTh M pemiaTh HWH)XCHEpHBIE W HAayJYHO-TEXHHYECKHE 3amadd B cdepe cBoei

NpopEeCcCCHOHANBHON  JEATENBHOCTH W HOBBIX  MOKINCHUIUTMHAPHBIX ~ HANPABICHHA C  HCIIOJE30BaHHEM
€CTECTBCHHOHAYYHBIX, MATEMATHICCKHAX U TEXHOJIOTHICCKUX MOJICIEH;
Kon Iranbl GopMHUPOBAHMS KOMIIETEHIUH
¢opmupye B IIpoLiecce 0CBOEHHS 00pa30BaTeIbHOM NPOrpaMMBbl
Mol
KOMIIETCH HavajabHblii OcHoBHOM 3ak/104UTeIbHbIH

A
MaremaTHka Teopust MexaHU3MOB U MAIIHH OCHOBBI TEXHOJIOTHH PEMOHTa U
Xumus ComnpoTuBIeHHE MaTEepHUAIOB MOJIEPHU3AIMH Ha3eMHBIX
dusuka OCHOBBI TEOPUH HAJIC)KHOCTU TPAHCHOPTHO-TEXHOJIOTHUECKUI
HaueprarensHas reoMmeTpus Hetanmn MammH ©  OCHOBHI | CHCTEM
WmxenepHas rpaduka KOHCTPYHUPOBAHUS DNEeKTPOTEXHUKA 1
Teoperndeckas MEXaHHKA Tunpasimka ANEKTPOOOOPYIOBAaHIE HA3eMHBIX
MarepuanoBeeHue. TenmorexHuka TPaHCIOPTHO-TEXHOJIOTHIECKUX
TexHonmorust KOHCTPYKIUOHHEIX | KoHCTpyKIms U | cUCTEM
MaTeprajoB JKCILTyaTallUOHHBIE cBoiicTBa | TexHHYecKas SKCIUTyaTalus

OIK-1 Y4ebHas MpakTHKa Ha3EeMHBIX TPAHCHOPTHO- | aBTOMOOMIIEH
(TexHONIOTMYECKAs TIPAKTHKA TEXHOJIOTHYECKUX CHCTEM IIpou3BocTBeHHAS paKTHKA
(ropsiuast u xosoaHas 00pabotka | OCHOBBI TEXHOJIOTUH | (IPeANIIIOMHAS TPAKTHKA)
METaJlJIOB)) MIPOU3BOJICTBA HazeMHbIX | ['ocynapcTBeHHas UTOTOBast
Y4ebHas MpakTHKa TPaHCIOPTHO-TEXHOJOTMYECKUX aTTecTanus
(03HAaKOMHTENEHAS TIPAKTHKA) cHucTeM
[Ipou3BoacTBeHHAS IPAKTHKA TunpaBimyaeckue u
(TexXHOJIOTHYECKas TIPAKTHKA ITHEBMATHICCKHE CUCTEMBI
(3aBojicKas)) Ha3eMHBIX TPaHCIOPTHO-
TEXHOJIOTHYECKUX CHCTEM
DJEeKTPOTEXHUKA M AIEKTPOHUKA

3. Ilnanupyemble pe3yJibTAThl OCBOEHHSI 00pPa30BaTebHOIl MPOrpaMMbl MO TUCIHUIIMHE, BHIPAKEHHbIE
Yyepe3 KOMIETEHIIUH M HHAUKATOPHI UX T0CTHKEHUIi, ONMCaHNe KA OLeHUBAHUS

Haumenona
HaumeHoBaHue
HUe
Koa u HammMeHoBaHue OIIEHOYHOI'0
Koa u HanmMeHoBaHHe HHANMKATOPA J0CTH/KEHHUS KOHTPOJIUP
¢opmupyembix . cpeacrsa
N (dhopmMupyemoii KOMIIeTeHIUH yeMBbIX .
KOMIeTeHIn i MPOMEKYTOYHOI
pa3aesnoB u
aTTecTaluu
TeM
— OIIK-1. Crnocoben 3HaeT OCHOBHbIE SAKOHBL | o 1 TectoBbie
T
CTaBUTb W  pelaTh MaTeMaTHYECKHX, A 3aMaHus u
MHXKEHEPHBIE u €CTECTBEHHOHAYUYHBIX u | COACPKaHWA BOMPOCH! K
HAy4YHO-TEXHUYECKUE o01enpogeccuoHanbHBIX paboueii SK3AMEHY 110
3agaun B cepe cBoeit JUCUUIUIMH,  HEOOXOAMMBIX Ul | IIPOTPAMMBI
podhecCHOHANLHOM OIIK-1.1. TMOCTAHOBKH M PELICHHMSA THIOBBIX | gucuummmin |~ o WITHHE
JEATEIIBHOCTH " MHKCHEPHBIX M HAYYHO-TCXHMYECKHX | 1/
HOBBIX 3a1a4 B cthepe cBoei
MEKANCIUIUTNHAPHBIX npodecCHOHANBHON NESITENbHOCTH U
HaIpaBIeHUH c HOBBIX MEXAUCIUTUINHAPHBIX
UCIIOJIb30BaHUEM HaInpaBICHUH




€CTECTBEHHOHAYUHBIX,
MaTEeMaTHYECKHX u
TEXHOJIOTHYECKUX
MOJCTICH;

OIIK-1.2.

Ymeer CTaBHUTh u peuiath
WH)KCHEPHBIC ¥ HAYYHO-TCXHHYCCKUC
331291 B cthepe cBoei
npodeCCHOHANBHOM NeSITeNbHOCTH U
HOBBIX MEXAUCIUIUTAHAPHBIX
HAMpaBJICHUH C  HCMOJIb30BAHHEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTHYeCKUX u
TEXHOJIOTHUECKUX MOJIeNeH

Brnageer HaBbIKaMU TOCTaHOBKUA U
pCIlicHUST HMHXCHEPHBIX M HAy4YHO-
TEXHHYECKUX 3a7ad B cdepe cBoer
PO ECCUOHANBHON NEATCIBHOCTH U

OIIK-1.3.

HOBBIX

HarpaBJieHUH C
€CTECTBCHHOHAYYHBIX,
MaTeMaTHIECKUX
TEXHOJIOTHUECKUX MOJIeIei

MEKIUCHTUTITIMHAPHBIX
HCIIOJIb30BAHUEM

Jst orieHKn chOpMUPOBAHHOCTH COOTBETCTBYIOIIMX KOMIETESHINH 110 TUCIUILIMHE «XUMHUSD» MPU IPOBEACHUH
MPOMEXKYTOYHOI aTTecTaluu B hopMe IK3aMeHa NPUMEHSIETCS CIIeAYIOoNast [IKajla OLeHUBAHUS:

[IIxana oreHUBaHUS

HEYIOBJIETBOPUTEI OBJIETBOPUTENHH

Ne Kputepuu oneHuBaHus A LHO p A op XOpOLLO OTJINYHO

[Tokazarenu
Huskuii  yposeHs| IIpencrasiieHsl Teepnoe 3HaHue| Bricokuil ypoBeHb
YCBOCHHUS 3HAHUS TOJIBKO | MaTepuasa YCBOCHHUS
YpoBeHb YCBOCHUS
Martepuana. OCHOBHOTO Marepuana,
obyuaromumes [IponeMoHCTPUPOB | MaTepuana, HO HeE MIPOJIEMOHCTPHUPOBA
TEOPETUYECKUX 3HAHUM H p TpHp p ’ p PP
1 aHo HE3HaHUE | YCBOEHbI ero HO YMEHHUE TECHO
YMEHHUE HCIIOJIb30BaTh MX .
3HAYUTEIIbHOU JleTann CBS3BIBATH TEOPUIO
TS peLeHus N
4acTu C IPAKTUKOM
po¢eCCHOHATBHBIX 3a7ad
TEOPETUYECKOTO
MaTtepuaia
OO0yJatontmiics OOyuarommiics OO0yJatontuiics OO0yJatonruiics
HEYBEPEHHO, C| UCTIBITHIBACT [IpaBUIbHO CBOOOTHO
OOJIBIIUMH 3aTpyIHEHUS TpU| TPUMEHSET CITpaBJIIETCS c
3aTPyAHEHUSIMU BBITIOJITHCHU U TEOPETUIECKUE 3a/la4amH,
BBITTOJTHSIET MPAKTHYECKUX TTOJIOXKEHUS IIpH | BOMPOCaMH u
MIPAKTUIECKHE abot CHICHUHU WMH  BHJIAMH
IIpaBunbHOCTE  pelLIEHUS p P p APYT A

2 paboTsl MPAKTUYECKUX MIPUMEHEHHUS

MIPaKTUYECKOTO 3aJaHUs N
BONPOCOB W 3ajJiady,| 3HAHUH, MpUYeM He
BJIJICET 3aTpyIHSAETCS c
HEOOXOTUMBIMU OTBETOM npu
HaBBIKAMU W | BUJIOU3MECHEHUU
prueMamMu ¥X| 3a7aHui
BBITIOJTHEHUS

3 | JJoruuHOCT®D, Cyl1iecTBeHHbIE HerounocTtu B| I'pamotHoe u mno| McuepnbiBaromie
000CHOBaHHOCTB, OIINOKH, HET| OTBeTax, CYILECTBY IIOCJIEI0BATEIIBHO,
YETKOCTh OTBETa Ha | OTBETOB Ha| HEJOCTATOYHO M3JTI0KEHNE YETKO U JIOTHYECKH
BOIPOCHI JTOTIOJTHUTEILHBIC MIpaBUJIbHBIE TEOPETUIECKOTO CTPOHHO

YTOYHSIOIIUE (hopMyIHpOBKH, Marepuana, He| u3laraercs
BOTIPOCHI HapyIIeHHs! JIOTTyCKast TEOPETUIECKUI
JIOTUYECKOM CYIIECTBEHHBIX MaTrepuan
MOCJIEIOBATENBLHOCT | HETOYHOCTEH B
U B M3JIOXKEHHH| OTBETE Ha BOIMPOC
MIPOTrPaMMHOT0
Marepuaa.

4 | Pabora B TeueHue | Mmerorcs Hmerores AxTuBHas, AxTuBHas,
ceMecTpa, HaJM4yue | MHOTOYMCJICHHBIE | MPOMYCKHU 3aHSATHUH,| 3a10JKEHHOCTH 3a10JKCHHOCTh
3a10JDKEHHOCTH [0 | MPOMYCKHU 3aHATUH,| YaCTHYHAS OTCYTCTBYET OTCYTCTBYET
TEKYyIIEMY KOHTPOJIIO | 3aJ0JKEHHOCTh TI0| 33/I0JDKEHHOCTh T10
YCIIEBaEMOCTH. TEKyIIEMY TEKyIIEMY

KOHTPOJIIO 3HAHUM | KOHTPOJIIO 3HAHUU




4. TunoBble KOHTPOJIbHbIE 32JaHUS WJIM HHbIE MAaTepHUAJIbl, He00X0AUMbIe /IS OLEHKH 3HAHMII, yMeHMH,
HABBIKOB M (MJIM) ONMBITA JIESITEJILHOCTH, XapaKTepU3yIOIIUX 3Tanbl (GOPMHUPOBAHUS KOMIETEHIN B Tpouecce
0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

Bonpocs! 1/l HOATOTOBKH K 3K3aMeHYy M0 JAMCUHMILIHHE
«XuMu»
o cnenuanbHOCcTH 23.05.01 HazemHBIE TPaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTBA
Ipodmns: 23.05.01 ABTroMOOMIIbHASI TEXHUKA B TPAHCIIOPTHBIX TEXHOJIOTHAX

1. Xumus kak mpeaMeT ecTeCTBO3HaHMs. [IpeaMeT XMMHM M ero CBA3b C JAPYTMMH HayKaMH. 3HaueHHE XMMHUH B
U3y4eHUH OPUPOIBI U PA3BUTUU TEXHUKH U CEIBCKOI0 XO35AHCTBA.

2. XuUMHU3alus CelbCKOr0o X03sIHCTBA. XUMHUS M OXpaHa OKpYKarouel cpe/bl.

3. CremeHp BNEKTPOIUTHYECKOH ancconmuanuu. DakToppl, BIMAIOIINAE HAa BEJWYMHY CTENEHHW AWCCOIMAINH.
CuibHBIE U cT1a0bIe IIEKTPOIUTHI.

4. Karomnsle 1 aHOAHBIE TOKPHITHA. KOppo3us XpoMHUpOBAaHHOTO XKeje3a P HApYIIEHNH IETOCTHOCTH OKPBITHS

5. OCHOBHBIC IOHATHS XUMHUH: aTOM, MOJICKY/1a, XUMUYECKHH 3JIEMEHT, MOJIb, MOJIIpHAs Macca.

6. OOmas XapakTepHCTHKA METAIIOB, UX (PU3NYECKHE CBOHCTBA. 3aBUCUMOCTh CBOMCTB METAJUIOB OT UX MOJOKCHHUS
B nepuoaunueckoi cucreme 1. . Menneneena

7. BHyTpeHHee CTpoeHHe MeTalIoB. XUMHUYECKHE CBOICTBA METAJIIOB.

8. Xumuueckoe paBHoBecue, mpuniun Jle Illartense 3amuminuTe KOHCTAHTY XMMHYECKOTO PABHOBECHS PEAKIIMIA:
F8203(K)+3CO(r)—>2Fe(K)+3C02(r); Nz(r)+3H2(r)—>2NH3(r),

9. OcHOBHBIE 3aKOHBI XUMHH: 3aKOH COXpaHeHHs1 Macchl ¥ dHepruu M. B. JIoMoHOCOBa, 3aKOH IIOCTOSIHCTBA COCTaBa
XUMUYECKHX coeanHenui [lpycra.

10. JIérkue KOHCTPYKIIMOHHBIC METaJUIbl. bepriiuii, Marauii, amroMuHnNA. OU3HUECKUE U XUMHYECKHE CBOHCTBA, MX
COEIMHEHUSI, CIIJIaBhI, MCIIOIb30BaHNE B TEXHUKE. AM(OTEPHOCTh OKCHOB ¥ THAPOKCUIOB OCPHIUINS U aTFOMHUHUS

11. Koppo3usi JIy’KEeHOT0 jkeie3a B pa3IMIHON cperie.

12. Knacchl HEOPraHWYECKUX COCIMHEHMH; OKCHABI OCHOBHBIC, KUCIOTHBIE M aMdoTepHble. ONHUIINTE XUMUIECKUE
CBOWCTBa OKCHIA Kanblus M okcuaa cepsl (VI).

13. Tsoxénple KOHCTPYKIIMOHHBIE MeTaiubl, d-3meMeHTH! [-VIII moarpymm.

14. Xumust 37€MEHTOB ceMeicTBa jkene3a, WX CIUIABBl M WX XHMHUYECKHE coequHeHHsA. Hammmure ypaBHEHUS
peaxmui, c MTOMOIIBIO KOTOPBIX MO>KHO OCYILIECTBHUTH CIIEYyIONTHE MIPEBPAICHUS:
Fe(OH);—Fe(OH),Cl—FeOHCl,—FeCls—Fe(SO4)s.

15. KoH1eHTpanusi pacTBOpoB, CrocoObl €e BbIpaxKeHHs. PaccunTaiite mMaccy TMAPOKCHIA HATPUS M Maccy BOJbI,
HeoOxoxumyto Juist ipurotoienust SO0r 5% Motroriero pacTsopa.

16. DKBUBAJICHT, KOJIMYECTBO BEI[ECTBA YKBUBAJICHTA, MOJISIPHAsI Macca IKBUBAJICHTOB. 3aKOH DKBHUBAJICHTOB.

17.00mue TOHATHS O MOJYNPOBOJHHMKAX, HX XHMHUYCCKOH NPHPOJE, IHEPreTHUECKHe 30HbI (BaJICHTHas,
3anpeméHHas U 30Ha MPOBOANMOCTH).

18. IlonsaTHe O mMOHOpHOH M akuenTopHOH Hpumecsix. O030p p-37IeMEHTOB 00IAAIOMNX ITOJYNPOBOIHUKOBBIMHU
cBoiicTBamH (00p, yriepos, KpeMHHUH, repMaHuii 1 1p.). [I[puMeHeHne moiryipoBOJHUKOB B COBPEMEHHOH TEXHHKE.

19. Oxcuapl ¥ THAPOKCUABI MapraHna, UX cBoWCTBa. OKHCINTENbHBIE CBOIMCTBA IEepMaHraHaTa Kallks B Pa3IMIHBIX
cpenax.

20.3akon ABoramapo, ciaeacTeue u3 3akona. [loctosiaHas ABoraapo. [ToHsTHE 0 MOJSIPHOM 00BEME.

21. Ctpoenue, kiaccuuKanus U CBOMCTBA OPraHMYECKUX COSITUHEHH.

22. YTIIeBOJOPOIBI M KX ITPOU3BOIHBIE.

23.CocraB 1 CBOWCTBAa OpraHMYeCcKOro Torumea. TBEpAOe, KUAKOoe U razoodpasHoe TOmwMBo. [loHsATHE 0 Qu3HKO-
XUMHYECKHX IPOIIECCaX TOPEHHS TOILIUBA.

24. KatonHble M aHO/IHBIE TOKPBITHS. KOppo3us XpOMHUPOBAHHOTO JKelie3a MPU HAPYIIEHUH 1IeJIOCTHOCTH MOKPBITHS B
KHCJIOHN 1 HEWTpaIbHOH cpere.

25. Bo3HMKHOBEHHE U pa3BUTHE TIPOOJIEMBI CTPOEHHS aToMa. SaepHas Mozess aroma 1o 3. Pesepdopay.

26. CocraB aTOMHBIX siJiep, npoToHHO-HelWTpoHHas Teopust [1.J1. Urnarenko n E.H. I'anona. M3oTomns!.

27. Xumns nonuMepoB. CrocoObl MoTydeHHs OJIMMEPOB, PEAKIINH TOJIMMEPH3ALIUH U ITOJITMKO HACHCALIUH.

28.3aBUCHMOCTh CBOWCTB TIOJIMMEPOB OT COCTaBa M CTPYKTYpbl. XHMHS MOJIMMEPHBIX KOHCTPYKIIMOHHBIX
MaTepuaioB. IloauMepHbIe MOKPHITHS U KIIEH.

29. MeToq0M 3JIEKTPOHHOrO Oananca mogdepure KO3(QPHUIUEHTHI, YKaXXUTE OKHCIUTEIh M BOCCTAHOBUTEIL B
peakmmsx: Zn+HNO3ouy—Zn(NO3)2+NO,+H,0;

Fe(OH)2+02+H,0—Fe(OH)s;

30. OcuoBubie moctymatel H. Bopa. KopmyckyssipHO-BOJHOBOH ayanu3Mm 31eKTPOHOB. OCHOBHBIC ITOJIOKEHUS
KBaHTOBOH xuMuH. KBaHTOBBIE UnCIIa, 3HEPTETHUCCKHUE YPOBHH, ITOJYPOBHHU, AaTOMHbBIC OPOUTAIIH.

31. bepunnuii, amomuHuid. ®u3nyecKue M XMMHUYECKHE CBOWCTBA, UX COEAMHEHMS, CIIIaBblI, HCIIOJIB30BAaHHE B
TexHuke. HamumunTe ypaBHEHMs peakuuii, ¢ IOMOILIbI0 KOTOPBIX MOXKHO OCYIIECTBUTH CIEAYIOIIUE MPEBPAILCHUS:
Be—BeO—BeCl,—Be(OH),—K>BeO,—BeSO4

32. Koppo3ust TEXHHYECKOT'0 JKeJie3a B Pa3IMYHbIX Cpelax.

33. Koudurypalus >1eKTpOHHBIX opOuTaieil B mpocTpaHcTse: s-, p-, -, u f — opburamu. EmxocTs yposmeii u
noxypoBHeil. Pacmpenenenue 31eKTpOHOB B aTOMe, INPUHIMI HauMeHbIeH 3Hepruu, npaswio B. M.Kneukosckoro.
3amnoHeHNe opOuTaNeH HIIEKTPOHAMH B PEaNIbHBIX aToMax, npuHiwm [laymm, npasuno ['yHaa.

34.Cnioco0bl  M300paskeHUst pacupencicHus 3aekTpoHoB: 1) meronm Koccens; 2) asnekrponHbie (Gopmyisr;, 3)
rpauIecKue IEKTPOHHBIE CXEMBI. XapaKTEPUCTHKA 3JIEMEHTOB UCXOS N3 CTPOCHUS X aTOMOB.



35. Maruuii. @uznueckue U XMMUYECKHE CBOMCTBA, COSAMHEHUS], CIIIaBbl, HCIIOJIb30BaHNE B TEXHHKE.

36. CocTaBbTe ypaBHEHUS PEaKLUi UIsl EIIOYKH PEeBPAIeHHI:

Zn—»ZnC12—>Zn(OH)2—>NaZZn02—>ZnSO4—> ZH(OH)z

37.Ilepuopnuecknii 3axoH J|.VMI.MeHnmeneeBa - OCHOBHOWM 3aKOH XHMHH, €r0 COBpEeMEHHas (QOPMYIHPOBKA.
Ilepuonndeckast cucteMa XUMHUYECKUX 31eMeHToB J[.J1.MeHnmeneeBa kak rpaduaeckoe H300pakeHHe MEePHOIUIECKOTO
3aKOHA, KaK KIacCH(UKAIHI aTOMOB [0 CTPOCHHUIO UX HIIEKTPOHHBIX 000JI0YEK.

38. I'pymmsl, meprobl U ceMeiicTna s, p, d, f — snmemenTOB.

39. AnmoMuHU, ero QuinYecKkue M XUMHYECKHE CBOWCTBA; COCOMHEHMS AJIOMUHMS: OKCHJ W THIPOKCHI, HX
cBoiicTBa. CIIaBbl Ha OCHOBE aTIOMMHUS, HCIIOIb30BAHUE B TEXHUKE.

40. Kunenne u 3aMep3aHue pacTBOpoB. 3akoHbl Payns. Antudpussl. [lpu xakoil remmneparype 3amep3aeT pacTBop,
conepskantuii 1000r rmunepuna C3Hs(OH)z u 2000r BosI.

41. MeTanibl 1 HEMETaIIbI, UX IOJIOKEHUE B IIEPUOIMYECKOI cCCcTEME.

42.OcHOBHbIE CBOIiCTBa 3JIEMEHTOB — AaTOMHBIM paanyC, SHEPrHs HOHM3AIMM, CPOJICTBO K DSJIEKTPOHY H
3JIEKTPOOTPHULIATEIEHOCTD, BO3MOXKHBIC CTEHICHH OKHCIICHHS, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB.
V3meHeHHE CBOMCTB 3/IE€MEHTOB B Iepuomax W rpymmnax. OOmeHaydyHOe 3Ha4eHHE IIEPHOJMYECKOTO 3aKOHA H
nepuoanueckor cucremsl J[.M.Menneneesa.

43. XuMust METauI0B MOATPYTIIBI XPOMa, HX COSANHEHNS, UCTIOIb30BAaHNE B TEXHHUKE.

44 .Peakrun  oOMeHa B pacTBOpax  JNEKTpoiIMTOB  Ha  mpumepax  peaknuit:  NayCOsz+HCl—;
Fe(OH)3+H2S04—.

45. Tunbl XUMHYECKON CBS3M: KOBAJICHTHAs, WOHHAs, Mertauimuyeckas. Paborter Jlbtomca, [eiitiepa, JlonmoHa,
IlonuHra u np. B y4eHHH O XMMHUecKoi cBs3H. VloHHas cBA3b, €€ MpUpOia, MOHHBIE KpUCTalibsl. Kpucrtamnuueckue
BEILIECTBA C HOHHOM PEIIETKOM, UX CBOMCTBA.

46. XuMus TUIaTHHOBBIX METAJJIOB, CTPOSHHUE aTOMOB IUIATHHBI, NaJUIaaus U PYTEHHs, OKCUABI M THAPOKCHIBI, UX
CBOMCTBA.

47. Metonom AIEKTPOHHOTO Oamanca nogoepure KOX(PHUIHACHTHI B YpaBHCHHSAX:
Zn+HNO}(KOHH‘)HZH(NOQ,)TFN02+H20;

48. Zn+HN03(pA35,)—>Zn(N03)2+NH4N03+H20

49. KoBaneHTHas CBsI3b, €€ IPUPOJIa U MEXaHU3M 00pa30BaHMUS.

50. MeToq BaJIeHTHBIX CBSI3€H M MOJIEKYJSIpHBIX opOuTaneil. CriocoOsl n300pakeHHsT KOBaJICHTHBIX CBSI3€H, CBOICTBa
KOBAJICHTHBIX CBA3€H: JUTMHA, SHEPT U, HACBIIIIEHHOCTh, HAIIPABJICHHOCTb.

51.Tlonsitue o rUOpHUAM3alMM AaTOMHBIX OpOHMTaned. ¢ M T — CBA3M. Pa3sHOBUAHOCTH KOBAJICHTHOM CBA3M —
HETIoNIApHas, IOJIIpHast, JOHOPHO-aKIETITOPHAs

52.Menp, cTpoeHHE aToMa, COSIMHEHHs MeIU M X CBOWCTBA, CIUIaBbl HA OCHOBE Meau. Hamumure ypaBHeHHs
peaxmui, c MTOMOIIBIO KOTOPBIX MO>KHO OCYILIECTBHUTH CIIEYyIONTHE IIpEeBpaILEHHS:
CuO—CuCly—Cu(OH),—Cu(HSO4)>—CuSOa4.

53.3amuTa MeTamIoB OT KOppo3uu. Pasnmunble BUABI MOKPBHITHH. KOppo3ns HUKEIMpOBaHHOTO Kejle3a B BOIHO —
BO3JLyLITHOM cperie.

54. Meraiumyeckast CBs3b, €€ 0COOCHHOCTH, XMMUYECKNE CBOWCTBA METAJLIOB.

55. AioMHHNH, €ro aTOMHbIE XapaKTepucTHKH. OTHOIIEHNE aJIOMUHUS K BOJIE, KUCIIOTaM, IiejxodaM. AJTIOMUHHUN B
crmaBax. CocTaBbT€ ypaBHEHHs pEaknuii, ¢ TOMONIbI0O KOTOPBIX MOXKHO OCYIIECTBHTh HPEBpAILCHUS:
Al—Al(S04)3— Al(OH)3—Al(OH),Cl—AIClz. [l OKUCIMTENBHO - BOCCTAHOBHTENBHBIX YPAaBHEHHI COCTaBbTE
JIEKTPOHHBIN GaaHC, K peaklusiM 0OMeHa COCTaBbTE HOHHBIE yPaBHEHHUS.

56.3akon ABoranupo u ero cieactBus. MomsipHbelli 00beM raza. Kakas Macca, kakoe KOJMUYECTBA BEIECTBA, KaKOe
YHUCJIO MOJIEKYJI, KAKO€ KOJIMIECTBA SKBUBAJICHTOB COOTBETCTBYET 00BhEMY Kucimopoaa 11,21 (H.y.).

57. KommurekcHsle coennueHns. KoopaurannonHas teopust Beprepa. MeToapl monmy4yeHus. BHYTpeHHSS M BHEIIHAA
KOOPAWHAIIMOHHBIE c(epbl KOMIUIEKCOB. CTpyKTypa BHYTPEHHEH KOOpAMHAIMOHHON cdeprl. LleHTpanbHBI aToM -
KOMIIIEKCO00pa30BaTelb, TUraH/Ibl, KOOPAWHAIIMOHHOE YHCIIO, 3apsA]] KOMIUIEKCHOTO HOHA.

58. XuMunueckast CBSI3b B KOOPJMHAIMOHHBIX COCIUHEHUSX. THIBI KOMIUICKCHBIX COEIMHEHHH. 3HaueHHe
KOMIUIEKCHBIX COETMHEHUH B XMMUH, ONOJIOTHH, CETIbCKOM XO35HCTBE U TEXHHUKE.

59. IluHK, cTpoeHHE aTOMa, XUMUYECKHE CBOMCTBA IMHKA, COETMHEHHS [IMHKA M UX CBOMCTBA.

60. Harmmmure ypaBHEHHsI peaknuii, ¢ IMOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH CJEIYIOIINE IPEBPAIICHHUS:
Zn—7ZnS04—Zn(OH);—(ZnOH)3P0s—Zn3(POs4)2. K peakuusiMm oOMEHa COCTaBbTE HWOHHBIC ypPaBHEHHs, K
OKHCIIUTEIHHO — BOCCTAHOBUTEIHHBIM PEAKIIHSIM COCTaBhTE YPaBHEHHUS HIIEKTPOHHOTO OasiaHca.

61. DiekTposu3 pacTBOPOB M paciuiaBoB. IlocienoBaTeIbHOCTh PAa3psiIKK MOHOB Ha JIIEKTPOAAX. OIJIEKTPOIH3
pacTBopa cyibdaTa HATpHSL.

62. O0OpaTUMOCTh XMMHYECKHX peakinid. XHMHYECKOe pPaBHOBECHE B TOMOTEHHBIX M T'eTEPOTEHHBIX CHCTEMax.
CocTosiHMEe AMHAMHYECKOTO XUMHYECKOT'O PAaBHOBECHS, YCJIOBHS M IPHU3HAKKM pPaBHOBECHOTO cocTosHMA. KoHcTaHTa
XMMHUYECKOTO PABHOBECHSI, €€ POJIb B OLICHKE HAIIPABICHHOCTH XUMHIECKUX PEaKINi.

63. CmenieHne paBHOBECHs NPH M3MEHEHHH KOHLCHTPALUHM PEarupyloliuX BEIIECTB, TEMIIEpaTypbl M JaBJICHHMS.
Ipunnun Jle - Hlarense. Ponp mpencraBaeHui 0 XMMUYECKOM PAaBHOBECUM B MOHUMAHHMM U OLEHKE XMMUYECKUX U
OMOJIOTMYECKHX MPOIECCOB.

64. TexHUYeCKUI Tporpecc M JKOJOTHYECKHE MpoOseMbl. Poilb XMMHUM B PEIICHWH HKOJOTHYECKHX MPOOJIEM.
[IpoxyKThl rOpeHUs! TOIUIMBA M 3allMTa BO3YIIHOTO OacceliHa oT 3arps3HeHus. Bonopoanas suepreruka. Ilonyuenue n
UCIIOJIb30BaHUE BOJOPOJA.

65. Dueprerryeckue dPPEKThl XUMHUYCCKUX PeaKMi. BHYTPEHHSS SHEPTUs U SHTAIBINS 00Pa30BaHU XUMHUYCCKHX
coeauHenuit. Tepmoxumus. [lepBoe Hayano TepMOAMHAMHUKH, €T0 3HAUCHUE U IPUMEHEHHUE.



66. THIIBI OKMCIMTEIFHO — BOCCTAHOBHUTEJIBHBIX peakuuil. BaskHelline OKHCINTENM M BOCCTaHOBUTEIH. MeTomoM
AJIEKTPOHHOTO OasaHca moadepute Kod(hGHUITUEHTHI:

67.Fe+Cl,—FeCls;

68. Hg+H NO;3 (pagﬁ,)—>Hg(N03)2+NO+Hzo;

69. DnexTponu3 pacTBOPOB, MPUMEHEHUE €T0 VIS OJXYICHUS U paQHHUPOBAHIS METAJUIOB (HA IPUMEpPE IEKTPONIN3a
cynbdara MeIu ¢ MEIHBIM aHOZIOM).

70.3akon I'.U. T'ecca, cnencTBus U3 HEro, MPUMEHEHNE I PAacueTOB TEIUIOBBIX d(P(PEKTOB XUMHYCCKUAX PEaKIIH.
TemnoTel 00pa3oBaHUsI U TEIUIOTHI CTOPaHHsI XMMHYECKHX BEIIECTB Ha MPUMepax peakiuii OKUCICHHS Pa3IMYHbIX BHJIOB
TOILINBA.

71. Kakue npouecchl IPOUCXOIAT MPU KOPPO3UH IIMHKA, TOKPBITOTo cioeM meau? Kakoe 3To mokpeitue?

72. Beruncnute Maccy xiopuaa sxenesa (111), neooxoaumyto st mpurorosnenunst 300mn 0,011 pactBopa.

73.Bropoe Hauano TepMOAMHAMHUKH. DHTpONHs M e€ M3MEHEHHEe B XMMHYECKMX Iporeccax. JHeprus [ ubbca.
VYcnoBue caMOnpOU3BOIBHOTO MPOTEKAHMSA XUMHUYECKHX peakiuid. PacdeTsl m3MeHeHui >HTporun U »>Heprun [ mboca
JUISL OTIPEJICIICHNS] HAIIPABICHHOCTH MIPOTEKAaHNUS XUMHIECKUX TPOLECCOB.

74. XuMudeckast KOppo3Hs METAJUIOB, €€ NpUIUHbL. Koppo3us amfoMHUHHS B KHCIIBIX U MIEIOYHBIX CpeIax.

75. XKemne3so, ero pusnueckue u xuMuaeckne cpoiictea. CoenmueHns xenes3a. CruraBsl xene3a. UyryH U CTalb.

76. CKOpOCTh XMMHUYECKHX PEAKIUH U €€ 3aBUCHMOCTh OT KOHIICHTPAIIMN U TEMIIEPaTyphl. 3aKOH IEHCTBYIOMNX Macc
K. I'ympn6epra u I1. Baare. KoHCTaHTa CKOPOCTH XUMHUYECKOW peakimu, ee pusmueckuil cMbici. 3akoH Baut-T'odda.
DHeprus akKTUBAIUH.

77.CunpHble DJEKTPONUTHI, UX Aucconuanua. CoCcTOSHME CHJIBHBIX 3JIEKTPOJUTOB B PacTBOpaxX, aKTUBHOCTh U
KO3 PHUIUEHT aKTUBHOCTH HOHOB.

78.MetonoM 3neKTpoHHOTO Gamanca mnoxbepute Koddduuuentsr B ypaBHeHHSIX: CutHNO3(om)—Cu(NO3)2
+NO2+H0; CutHNO3@pasy— Cu(NOz)2 +NO+H,0;

79. BausiHre KaTanu3aTopoB Ha CKOPOCTh XUMHYECKUX peakuuii. [OMOreHHbIH 1 reTeporeHHbli KaTanu3. MexaHu3m
JEWCTBHS KaTalnn3aTOpPOB B TOMOT€HHOM M T€TEPOTCHHOM KaTann3ax. IHrnOuTopsl M MpoMOTOpHI B Katanuse. [lonsaTue o
LETHBIX PEaKIUAX TOPEHHS TOIUINBA.

80. Peakunm oOMeHa B pacTBOpax AJIEKTPOIUTOB Ha MPHMEPAX: Na,CO3+HCl—; Fe(OH)3+H2SO4—;

81. 'anpBaHOKOPPO3HS, MPUIMHBI €€ BOSHUKHOBEHHMS. KOppo3ust CriiaBa allOMUHUS M MEAX B Pa3IMUHbIX Cpeax.

82. IlonsiTne 06 3meKTpoax M 3JMEKTPOAHBIX MoTeHnnanax. CTaHIapTHBIH BOJXOPOIHBIN 3MEKTpoa. Psan cTaHIapTHBIX
3JIEKTPOJHBIX MMOTEHNNANIOB. Y paBHeHNne HepHera. ['anbBaHUYIECKHE SI1EMEHTHI.

83. Peakiuu oOMeHa B pacTBOpPax JIEKTPOJIUTOB Ha MPHUMEpax: Na,CO3+HCl—; Fe(OH)3+H2S04—;

84.Crpoenune aroma xpoma. OKcuabl M THIPOKCHABI XpoMa, HMX Xapakrtep. OTHOLIEHHWE XpOMa K CHIIBHBIM
OKHCIIUTEIISIM.

85.00mme cBeneHust o pactBopax. THmbl pacTBOpoB. BoiHble M HEBOJHBIE pacTBOpbI. DHEPreTHKa Ipoliecca
pacTBopeHHs. PacTBopMMOCTH BemiecTB. 3aBUCHMOCTh PAaCTBOPMMOCTH OT TNPHPOJIBI M CBOWHCTB pPAacTBOPUTENS U
PacTBOPEHHOTO BEIECTBA.

86. AMdoTepHBIE 3IEKTpONINTHI, UX aucconnanusi. CocTaBbTeé MOHHO—MOJIEKYJSIDHBIE YPaBHEHUS B3aMMOJCHCTBHS
runpokcuaa xpoma (I11) ¢ kucnoTamu U memogamu.

87.'anpBannueckue sneMeHThl. [Iponecchl, mpoTekaomue Ha 3JIeKTpoax. DISKTPOABIKYIIAs CHIIA SJIEMEHTA.

88. [IporexTopHast 3aMKTa METAIIOB OT KOPPO3HUH. DIeKTpo3aiuTa. IHruONTOphl KOPPO3UH.

89. Crpoenne aroma sxese3a. Ouzndeckne n XMMHUUECKHe cBOMcTBA. KOppo3ns TeXHMYECKOTO Kene3a B pasIMdHbIX
cpenax.

90. KoHIieHTpanus pacTBOPOB, pa3jiMuHbIe CIIOCOOBI €€ BhIpaKEHHs. XapaKTepHble CBOICTBA pacTBOPOB. 3HAUCHHE
pacTBOPOB B MPHUPOJIE, XUMHH, CETbCKOM XO3SIMCTBE U TEXHUKE.

91. CocraBbTe CXEMBI 3JICKTPOJIM3a paciulaBa U pacTBOpa XJIOpUIa Kaius

92 Hanmumure YpaBHCHUA BHGKTPOHHTHqCCKOﬁ JUccomuanvu: XJjopujaa THUAPOKCOAIIOMHUHUA, CUIIUKATAa HATPUA,
ruapodocdara xenesa (I11), cepHON KUCTOTHI

93. ATOMHO-MOJIEKyJIsIpHOE ydeHHe. AToMbl. OTHOCHTENbHASI aTOMHAs M MOJIEKYJIIpHAas Macca. 3aKOH COXPaHEHUs
MaccChl BEIIECTB, €T0 3HaYeHHE B xumuu. OnpeenuTe Maccy KapboHaTa Kajlblls, €CIIM KOJIUIeCTBO MosekyJ 0,6%10%,

94.Teopust BepHepa KOOpIMHAIIMOHHBIX CcoOeAMHEHWH. Hamummre KoOpAWHAIMOHHYIO (OpMYIy, YKaXHTe
KOOPJMHAIIMOHHOE YHWCIIO M 3apsi]l KOMIUIEKCOOOpa3oBaTels, 3apsyl BHYTpeHHEH cdepbl M BBIpaKEHHE KOHCTAHTBHI
HecToHKocTH Ay rekcHuTpokoOanbraTa (1) xambums

95. OcHOBHBIE CIIOCOOBI BHIPAKEHHSI KOHIIEHTPAILMK pacTBopa. PaccunTaiite Maccy cynbdara HaTpusi, HEOOXOIUMYIO
qutst mpurotosyienust 300 mi 0,1 H pacTBopa

96. Kitaccudukalys OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIUi.

97. Onexrponus. ['anbBaHocTerus. PadunnpoBanue. CocTaBbTe CXEMbl 3JIEKTPOJIM3a paciulaBa M pacTBoOpa XJIOpHIa
KaJiuda

98. AtomHO-MoneKynsipHoe  yueHne. CoBpeMEHHbIE TpeicTaBlIeHHs O CTpoeHHMH artoma. Jladite monHy0
XapaKTEePUCTHKY JJIEMEHTA — KPEMHH.

99. Kopposust MetamnoB. IIporekropHas 3ammTa. Hamummumre npouecchbl, NpOTEKaronKe MPHU KOPPO3HH JIY>KEHOTO
JKele3a B KUCIION U BO3AYIIHO-HEUTpaIbHOH pefe.

100. OcHOBHBIE TIOJIOKEHUSI TEOPUM ODJICKTPOJIMTHYECKOW IucconManuy. Hanummre ypaBHEHHS JUCCOLMALMH
JJIEKTPOJIUTOB: THAOKcHIa Oapus, Hutpara xpoma (lll), ruapoxapOonara MarHus, XJIopuzaa IUTHIPOKCOATIOMHHUS,
(hochopHOI KUCITOTHI.

101. KaTaiuTH4YecKre pEaKIWd W KaTaau3aTopbl. | OMOrEHHBIH M TETEPOTeHHBIM KaTain3.. BO CKOJIBKO pa3
YBEIIMUHUTECA CKOPOCTh PeaKuy npu nosbimennn Temnepatypsl ¢ 20°C 1o 100°C, ecnu TemneparypHsii ko3QpUIeHT
paBen 27



102. Xumudeckue CBOWCTBA BOABI. B3anMoaeicTBrE BOIBI C METAIIAMU, OKCHIAMH, COJISIMH.
103. Tuaponus coneit. CTeneHp TUApONN3a, KOHCTaHTa ruaposin3a. CocTaBbTe MOJIEKYISPHOE U HOHHOE YpaBHEHHUsI
TUApONIN3a: a) kKapboHaTa HaTpwsl, 0) HATpaTa IUHKA.

TecToBrle 3agaHusg

1.B mo6GOYHBIX TOATPYIIAX PACTIONOKEHBI DIEMEHTHI:

a) B aTOMaX KOTOPBIX BaJCHTHBIE DJIEKTPOHBI HAXOATCS TOJILKO Ha NPE/IBHEITHEM SHEPTeTHYECKOM YPOBHE;
0) TOJIBKO YETHBIX PSIOB OOJIBIINX TIEPHOJIOB;

B) TOJIBKO METAJUIBI, ITPOSIBIISIONINE BAJICHTHOCTD 2;

T) TOJIBKO 35ieMeHTHI d- 1 f- cemeiicTs.

2.YKaxwure psg METaJUIOB, B KOTOPOM OHH MIEPEYHCIICHBI B MOPSAKE YMEHBIICHUIX METANTMICCKUX CBOMCTB!
a) JKeIne30, ATIOMUHIH, HATPHIA;
0) HATpWIi, AMOMUHHIA, JKEIIe30;
B) HAaTpHUH, JKeJe30, aTFOMUHIH;
T) aTFOMAHUH, HATPHHA, JKee30.

3.B kakoM psiiy METaIIOB, XUMHUUECKHE CUMBOJIBI KOTOPBIX NPUBEICHBI HIDKE, METAJUINYECKHE CBOMCTBA CJIeBa HAIIPaBO
pactyr:

a) Na, K, Rb;

6) Ca, Be, Mg;

B) Mg, Na, Al;

r) Na, Li, Mg.

4. AnmoMUHUI B IPOMBIIIICHHOCTH TTOJIYYat0T:
a) BOAOPOAOTEPMUEH;

0) PIIEKTPOIN30M pacIlIaBa;

B) BJICKTPOJIM30M PacTBOPA;

T') METAUIOTCPMHUCH.

5.Co menoyamu B3aMMOACHCTBYIOT:
a) am(oTepHbIE METAJLIHI;

0) KOHCTPYKIIMOHHBIE METAILIIBI;

B) IEJI0YHO3EMEIbHbBIE METAILIbI;
T') IIETIOYHBIC METaJUIE.

6.Pa3bapieHHBIC KUCIIOTHI HE PEarupyroT

a) ¢ aM(QOTepHBIMU METAILTAMU;

0) ¢ MeTaUTaMH, CTOSIMMH B Py HANPSDKEHHS 10 BOAOPO/A;

B) CO IETOYHO3EMENBHBIMH METaJJIAMH;

T) C MeTaJIaMH, CTOSILLIUMH B Py HalpsDKEHHs NOCIIe BOIOPO/IA.

7.IIpogykTamMu peaknnii B3aUMOJCHCTBHUS METAJUIOB C KOHIICHTPUPOBAHHBIMH KHCIIOTAMH SIBIISTIOTCS
a) COJIb pearupyromero MeTauia, BOIOPOL;

0) conb pearupyromero MeTaria, IpoIyKT BOCCTAHOBIICHHS KUCIIOTOOPa3yOIIEro 3IeMEHTa, BOIa,
B) OKCH/J] PEarupyIolero MeTauia, IPOAYKT BOCCTAHOBIICHUS KUCIOTOOPA3yIOIIEro 31eMeHTa, BOAa;
T') COJIb pearupyromiero MeTauia, OKCHJI pearupyromiero MeTasuia, BOA0poI.

8.C BOz0i1 B3aUMO/IEHCTBYIOT:

a) aMm(oTepHbIE METAJLIBI;

0) IIeJIOYHbBIE METAJLIbI;

B) METAaJUJIbI, CTOSIIUE B PSY HAMPSDKEHHUS 10 BOJOPO/IA;

T') METAJUIBL, CTOSILIME B PSILy HAIIPSHKEHUSI [IOCIIE BOAOPO/IA.

9.Merasuibl B3aUMOJICHCTBYIOT C COJISIMH

a) 6oJyiee aKTHBHBIX METAJJIOB,

0) MeTaJIOB, CTOSIIINUX B PSALY HANPSHKSHUS 10 BOJAOPOIA,;

B) MCHEC aKTUBHBIX MCTAIUIOB;

T') METAJUIOB, CTOSILIUX B Py HAaNpsDKEHHS MOCIIE BOJOPOAA.

10.I1pu B3aMOACHCTBHM METaJIa C A30THOM KHCIIOTON BOCCTAHABJIMBACTCS:
a) BOAOPOS;

0) asor;

B) KHCJIOPO/T;

T) METaJll.



11.Booposa HUKOTa HE BOCCTAHABIUBAETCS METAILIIOM:
a) U3 a30THOM KUCIJIOTHI;

0) U3 cepHO KHUCIIOTHI;

B) U3 XJIOPOBOIOPOIHOM KUCIOTHI;

r) u3 $pochopHO KUCITOTHI.

12.C xucaopogoM He B3aUMOJCHCTBYIOT:

a) aM(oTepHbIEC METaJLIbI;

6) mEnouno3eMebHbIE METAILIIBL;

B) METAJUIBI, CTOSIINE B Py HAMPSHKEHUS IO BOJOPO/IA;
r) 6JaropoTHBIE METAILIBI.

13.K nmpOMBIIUICHHBIM CIIOCO0aM MOTYYSHHUs METaNIOB BOCCTAHOBIICHUEM M3 Py HE OTHOCATCS:
a) MIPOMETAILTYPTHs;

0) THAPOMETAILTYPTHs;

B) 3JICKTPOMETAIUTYPIHS;

I') OTHEJICHHE OT ITYCTHIX TIOPOJ.

14 Kakoii o2JeMeHT SBISETCS BOCCTAHOBHTENIEM B peEaKkUUsAX METAUIOB C pa30aBIeHHBIMH KHCIOTaMH, C
KOHLIEHTPUPOBaHHBIMH KUCJIOTAMH, C a30THOW KHCIIOTO# J1F000H KOHIIEHTpauuu?

0) KHCIOTOOOPa3YIOIINIA YTIEMEHT;

B) METaJLT;

I') KUCIIOPOJT.

15. M nerTnduKaIys BemecTB — 3TO:

a) pa3JeJIcHUe CMECH BEIIIECTB;

0) KaueCTBEHHBIN aHAJIN3 ATOMOB, MOJIEKYJI, TIPOCTBIX M CIIOKHBIX BEIIECTB;
B) KOJINUECTBEHHBIM aHAIN3 TPOCTHIX U CIIOMKHBIX BEIIECTB;

) aHAJIN3 U3MEHEHHUS KOHIICHTPAIIU# BEIECTB B XOJIe XUMHUYECKOM PEaKiIuu.

16. Cneuuduyeckue peareHTbl — 3TO:

a) peareHThl, B3aUMO/IEHCTBYIOIINE C HOHAMHU OJTHOW aHATUTUYECKON TPYIITIBI;
0) peareHThl, B3aUMOJICHCTBYIOIIUE C OJHUM CIOXKHBIM BEIIECTBOM;

B) peareHThl, B3aMMOJICHCTBYIOIINE C OJHUM BUJIOM HOHOB;

I') peareHThbl, B3aMMOICHCTBYOIIHE C HECKOJIbKUMH HOHAMHU.

17.B kakux ciaydasx NPUMEHSIOT CHCTEMaTHIeCKUH aHaIN3:

a) IpY HAJTMYWH B aHAUTN3UPYEMOH NpoOe MEMIAI0INX HOHOB,;

0) IpH UCTIONB30BAaHNUH TOJBKO CIIEIM(UUECKIX PEareHTOB;

B) IIPY OTCYTCTBHHU B aHAJIM3UPYEMOH MpoOe MEIaroNniX HOHOB;
T') P UCTIOJIL30BAHUH TOJILKO IPYIIIOBBIX PEareHToB?

18. B kakux ciyuasix IpUMEHSIOT IpOOHbIIT aHaI13

a) oOHapy)XeHHE HOHOB IPH HAJMYUH B aHAIM3UPYEMOH po0Oe MEeIaroInX HOHOB M HCTIOJIB30BAHUH TOJIBKO TPYIIIOBBIX
peareHros;

0) oOHapyXeHHe HWOHOB MpPH OTCYTCTBHHM B aHaJU3UPYEeMOH MpoOe MEIalmrdX HOHOB M WCIOIB30BAHUM TOJIHKO
TPYNIIOBBIX PEareHTOB,;

B) OOHapyXeHHE HOHOB B OTHEIbHOW TOPIMM AHAIM3UPYEMOI'O pacTBOpa IIPH HCIMOJIb30BAHWU TPYIIIOBBIX,
crenuQUIecKuX U CEIEKTHBHBIX PEareHToB, IIPOU3BOMMOE B JIFO0OI MOCIIEe10BaTEILHOCTH;

r) oOHapy)keHHe HOHOB B OTAEIHHON IOPLHHM AaHAIM3MPYEMOrO PAacTBOpa HPH HCIOJIB30BAHUM CHEHU(PHUYECKUX WU
CEJIEKTUBHBIX PEAreHTOB, IPOU3BOIUMOE B ONPEAEIEHHON MOCIe10BATENBHOCTU?

19. OGHapyxaeMblii MUHUMYM — 3TO:

a) KOJIMYECTBO MOHA, KOTOpoe yAaércst 0OOHapykuTh B 1 M1 TIpoOBI;

0) HauMeHbIIIee KOJTMYECTBO HOHA, KOTOpOe YAaéTcss 0OHAPYKUTH C TIOMOIIBIO TAHHOW PEAKITUH B po0de;
B) MaccoBasi JI0Jisl HOHA, CoAiepIKaIiasics B 1 M1 IpoObI;

T') HanOOoJIbIIIee KOJTMYECTBO HOHA, KOTOPOe YAa€Tcs 0OHAPYKUTH C TIOMOIIBIO0 JAHHOW PEaKITHH.

20. JIys aHATMTHYECKHUX Peakuuii OOHApY)KaeMblii MUHUMYM (IIOPOT 4yBCTBUTENBHOCTH) HE MPEBHIIIACT
a) MaKpoaHajus3;

a) 10 mkr;

0) 50 MkT;

B) 75 MKT;

r) 100 mkr.

21.He siBisieTcst «CyXUM» CHOCOOOM BBIITOJIHEHHS aHATMTHYECKUX PEAKIIHIA:
a) OKpaIlMBaHKe MJIAMCHH;



0) mOJyYeHHUE IBETHBIX CTEKOI,;
B) METO/I paCTUPAHHs AaHAIM3UPYEMOT0 BELIECTBA C PEarcHTOM;
T) MOJIyICHHE OCaJIKa.

22.CynpdunHas kraccuUKanus KaTHOHOB BKITFOYAET KOJIMYECTBO AaHATUTHYECKUX TPYIIIL:
a) 3;
0) 4;
B) 5;
r) 6.

23.J1ns1 onpenesieHus KOJIMYeCTBa uccieayeMoro BeriectBa Maccoit 0,05 — 0,50 r wiu B 006éMe 1 — 10 MIT HCTIONB3YIOT
METOJI aHAIIN3a!

a) MaKpOoaHaJu3;

0) IOTyMUKpOaHaJIH3;

B) MUKpOAHAIIN3;

T) yIBTPAMHUKPOAHAIIH3.

24 K omnepanysiM Ka4ecTBEHHOTO aHaIH3a HE OTHOCHUTCS:
a) HEHTPU(YrHUPOBaHUE;

6) npoxanuBaHUE;

B) OCXJICHUE;

') TUTPOBaHHE.

25.K 3purtensHbIM 3 dextamM aHATUTHUECKUX PEAKIM He OTHOCHUTCSL:
a) BBIITAJICHAC OCAJIKA;

0) BBIZICTICHUE Ta3a;

B) BBIICIICHUE TEILIA;

I') ©I3MCHCHUE OKPACKH.

26.YKaXuTe psill METAUIOB, KATHOHBI KOTOPBIX OTHOCSTCA K MEPBOM aHAIMTHYECKON TPYIITIE:
a) HaTpHil, XpOM, KaJIHii;

0) xanuii, MarHui, HaTPUii;

B) MarHuii, HATpUH, aTIOMUHUH;

T') UMHK, JINTUH, MarHui.

27.Kaxue U3 HIKSNIPHUBEICHHBIX HOHOB MEIIAIOT ONPEACICHHUIO HOHA HATPHSL:
a) HAYEero He MeIlaeT;

0) MOH KaJHns;

B) HOH Oapus;

T) cynbdar-uon?

28.Kakue 13 HIKeTpHUBeIEHHBIX HOHOB MEIIAIOT ONPEIEICHHIO XJIOPHUA-HOHA:
a) MOH aMMOHHUS;

0) HUYEro He MEIIaeT;

B) MOH MarHus;

) KapOoHaT-HOH?

[Tpumep Ouiera K SK3aMeHyY

OI'bOY BO Bsarckuii TATY

Buner Nel
10 JUCLUITIAHE «XUMHUI»

Bompocst

1. PacrtBopsI c1abbIx dekTponToB. CTynenyaTtas aquccoruamnusa. CTeneHb 1 KOHCTaHTa AUCCOIHAIMH CITa0BIX

31eKTpouToB. OT KakuX (HakTOpOB OHU 3aBUCAT? 3akoH pazbaBneHus OcTBaIbA.

CBoiicTBa KOBaJICHTHOW CBS3H: SHEPTHUs, [UIMHA, KPATHOCTb, TOISIPHOCTh, HAIPABJICHHOCTh, HACHIIIIAEMOCTb.

3. TlomsaTHe 00 HSHEprHMM HMOHM3ALUHU, YHEPTUU CPOACTBA K IJIEKTPOHY, INIEKTPOOTpHIATENbHOCTH. Kakue
CBOWCTBAa aTOMOB OHU XapaKTEPU3YIOT.

>

3aB. kadeapoii / /




5. Meronuyeckne MaTepHajbl, ONpeae/siONINe MPOUEAYPhl OLeHNBAHUSI 3HAHMI, YMEHMI, HABBIKOB 1
(W1M) ONMBITA IEATETLHOCTH, XapaKTEPU3YIOUINX 3Tanbl (JOPMUPOBAHHS KOMIIETEHIHIA.

[Ipouenypa oueHUBaHUS 3HAHUI, YMEHMA W HABBIKOB IPU IPOBEACHUM IPOMEXYTOUHOM aTTeCTaluH IO
JUCLUIUIHHE «XUMHS» B (POpME 3K3aMeHa:

IMopsimok opraHmM3anMé W IPOBEACHUS MPOMEXYTOYHOH aTrectanmmu oOydaromerocs, ¢opma MpOBEICHUS,
Ipouenypa IOIy4eHHs 3a4eTa, CPOKM M HHBIE BONPOCH ompenesieHbl [lolokeHHEM O NOpsAAKEe OpraHW3alud M
MPOBEICHUS TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTanny 00y4aronuxcs.

IIponenypa orieHUBaHUs 3HAHUHN, YMEHUI U HAaBBIKOB IPH NIPOBEJCHUY 3aueTa MPOBOJUTHCA B /IBa ATaIla.

1 stam: [TucbMeHHBIN OTBET Ha OWeT (MOAroToBKa B TeueHue 10...15 MuUHyT).

2 sram: Ycrubiid orBet 1o 6mtery (10...15 munyT + 10...15 MUHYT YTOYHSIOIINE U IONIOJTHATEIbHBIE BOIPOCHI).

HroroBas orieHka TIPOCTABJIIETCS HA OCHOBE IIKAJIBI OIICHUBAHUA.



[Ipunoxenue 2

®OHA OLIEHOYHBIX CPECTB
JUIS TIPOBEJICHUS TEKYLIIETO KOHTPOJIS YCIEBAEMOCTH I10 JUCUHUIUTMHE «XHUMUSDY
o crnenuanbHocTy 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHUE CPEICTBA
IMpodmne: 23.05.01 ABToMOOMIIbHASI TEXHUKA B TPAHCIIOPTHBIX TEXHOJIOTHSIX



1. Onucanue HA3HAYEHHUS M COCTABA (l)OH}.'[a OLICHOYHBIX CPE/ICTB

Hacrosmmuit ¢porz onerounsix cpeacts (POC) BxomuT B coctaB pabodeil mporpaMMbl AUCIHUILIHHE XUMUS H
MpeHa3HaYeH IS OLEHKH IUTAHUPYEMBIX pe3ylbTaToB OOydeHHS - 3HAHHWM, YMCHHH, HABBIKOB B IPOIECCE M3yUCHHS
JAHHOM TUCIIATUIAHEL

®OC BxroUaeT B ceOsl OIIEHOYHBIE MaTEPHAJIBI IS MTPOBEACHUS TEKYIIETO0 KOHTPOJS B (hopMe TECTUPOBAHUS U
BBIMOJIHEHHS JOMAIITHEH KOHTPOJIBLHON paOOTHI.

®OC pa3paboTaH Ha OCHOBAHUH:

- ®I'OC BO - cneunanuret no cnenuanbHoct 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPECTBA

(npukaz Muno6pHayku Poccun ot 11.08.2020 r. Ne 935)
2. [lepevyenn KoMIeTeHIHIA, POPMUPYEMBIX NPH H3YYeHUN TUCHUTIIUHBI:

— OIIK-1: CmocobeH cTaBUTh H pemiaTh HWH)XCHEPHBIE W HAayJIHO-TEXHHYECKHE 3amadd B cdepe cBoei

npodecCHOHANBHON ~ IESTEIBHOCTH

HOBBIX MEXIUCIUITIINHAPHBIX

€CTECTBEHHOHAYYHBIX, MATEMATUICCKNX U TEXHOJIOTHICCKUX Moz[eneﬁ;

3. BaHk OLIEHOYHBIX CpeaCcTB

HalpaBJIEHUH

HCIIOJIb30BAHUEM

Jlnst OUEeHKM 3HAHWM, YMEHHI, HaBBIKOB M ONBITA JEATEIBHOCTH, XapaKTEPU3YIOUIUX 3Tambl (pOpMUPOBaHUS
KOMIIETCHIIUH B IIPOLIECCE OCBOEHUS NUCLUIUIMHBI « XHUMHUSD) UCTIOIb3YIOTCS CIEAYIOLIUE OLIEHOUHBIE CPENCTBA:

HaumenoBa
HaumenoBanue
HHe
Koa u HamMeHOBaHHE OLIEHOYHOI'0
Kon n HamMeHOBaHHE HHIUKATOPA IOCTHKEHUS KOHTPOJIHP
¢opmupyemsbix . cpencrsa
N ¢popMupyemoii KoMneTeHIINH yeMbIX .
KOMIIeTeH il TMPOMEKYTOUHOI
pa3nesioB u
aTTecTanuu
TeM
— OIIK-1. Cnocoben 3Haer OCHOBHBIC 3aKOHBI Pasten | TecToBEIe
CTaBUTh W  peIIaTh MaTeMaTUYECKUX, A 3a/aHKs U
UHKEHEPHbIE u €CTECTBEHHOHAYYHBIX u | COACPKaHUA BOTPOCH K
Hay4YHO-TEXHUUYECKUE o0rIenpogeccHoHaIbHBIX paboucii SK3AMEHY TIO
3amadu B cdepe cBoe IUCLMIUIMH,  HEOOXOJUMBIX IS | IPOrpamMMbl
npoeCcCUOHATLHON OIIK-1.1. [IOCTAaHOBKH U PEIICHHS] THIOBBIX | NUCIMILIUH AUCHHILTHE
JIEATEIHHOCTH u HHKEHEPHBIX M HAYUHO-TEXHHYECKHUX | ¢
HOBBIX 3amau B chepe cBoeH
MEXKTUCIIUTUTHHAPHBIX npoeCCUOHATBHOMN NEATSILHOCTH U
HaIpaBJICHUH c HOBBIX MEX TUCIIUTUTHHAPHBIX
HCIIOJIb30BaHUEM HalpasJICHUI
€CTECTBCHHOHAYYHBIX, YmMmeer CTaBUTH u pemiaTh
MaTeMaTHYECKUX u WH)KEHEPHBIC M HAyYHO-TCXHIUCCKUC
TEXHOJIOTHYECKUX 3a/1a9n B chepe cBoeit
MoOJIeNIeH; npoeCCUOHATBHOMN NEATSIFHOCTH U
OIIK-1.2. HOBBIX MEXKIUCIUIUTMHAPHBIX
HANpaBICHUH C  HCIOJH30BAHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTHYECKHX u
TEXHOJIOTHIECKUX MOJIeIeH
BrnageeTr HaBBIKAMHM ITOCTAHOBKHM H
peIlleHUsT MHXXCHEPHBIX M HAy4YHO-
TeXHUYECKHX 3a7ad B cdepe CBOe
npodeccnoHamTb,HON NeATEeIbHOCTH U
OIIK-1.3. HOBBIX MEKTUCITUTLTANHAPHBIX
HANpaBJICHUH C HCIOJBb30BaHUECM
€CTECTBCHHOHAYYHBIX,
MaTeMaTHYECKHX u
TEXHOJOTHYECKHX MOJIENIeH




TecToBbIE 3agaHuS
10 JUCIUIUTMHE «XHUMHS»

Texkymuil KOHTpOJIb TMPOBOAUTCS B (hopMe TeCTHPOBaHWSA, NMPETHA3HAUYECHHOTO ISl ONIPEICICHUS YPOBHA
MOATOTOBKM OOY4YalOIIerocs, ONpPEACICHUs 3HAaHWH, YMEHUH M HaBBIKOB, KOTOPBIE OBLIM MPHOOPETEHBI HA TEKYILEM

ypoBHE 00pa30BaHUs.

IIIxana ornieHUBAHUS:

IIkana oueHUBaHUS Iloka3aTenn oueHUBaAHUS

OIICHKA «3a4YTCHO» BBICTABJIACTCA 06yqa10meMyc;1, €CJId OH OTBETU] 00Jjee ueM Ha 2/3
BOIPOCOB IMPAaBUJIbLHO

3a4TCHO

OLIEHKA «HE 3aYTE€HO» BHICTABISIETCS 00YJAOIIEMYCsI, €CJTH HE OTBETHJI Oosee yeM Ha 2/3
BOIPOCOB

He 3auteno

Tema 1. Knaccbl Heopranmyeckux coeIuHeHHit
YKaxxuTe cxeMy peakiiuu, OCyIIECTBUMYIO B BOJHOM PacTBOpeE:
a) CaCO3z + NaCl —
6) FeCl; + HCI —
B) NiSO4 + Cu —
r) Zn(NOs)2 + KOH—

Tema 2. CrexuomMeTrprnuyeckme 3aKOHbI
Macca 1 m® rasa (n.y.) pasna 3,17 kr. Kakoii 510 ras?
a) a3oT;
0) KUCIIOpOT;
B) XJI0p;
T') XJIOPOBOJOPO/I.

Tema 3. CTpoeHue aToma
1. CxosbKo B CyMMe POTOHOB, HEHTPOHOB U 3JIEKTPOHOB COIEPKUTCA B u3oToNeE *217Cl:
a) 37,
0) 52;
B) 17,
r) 69

TeMma 4. JHepreTuKa U HanmpaBJeHHe XMMHYECKHX MIPOLeCCOB
Kaxkoii axtop Oyzer cMemaTe BIpaBo paBHOBECHE MpoIiecca:
2S0x(r) + O2(T) <> 2S03(r); AH <0:

a) yBesinueHue koHuenTpauuu SO2;
0) M3MeHeHNe IPUPO/IBI KaTalIn3aTopa;
B) NOHIKEHHE JIaBIICHNS;

T') TIOBBIIICHHUE TEMIIEPATYPHI.

Tema 5. Xumunyeckasi KHHeTHKa 1 paBHOBecHe
1. B Kakux eIMHHUIAX MOXET BBIPAXKATHCSI CKOPOCTh XMMUUECKON PEaKIIMH:
a)Moab - at- ¢
0) c - Momb L,
B) 1+ MOIIb
I) MOJIb - 1 - ¢,

Tema 6. PacTBopbI
KuciaoTHOCTE (OCHOBHOCTB) PACTBOPOB MPUHSATO BBIPAXKATh Yepe3 BOAOPOIHBIN mokasaress (pH),
paccuuThIBaeMblIii 10 hopmyIie:
a) pH = - Ig [OHT];
6)pH=1g[H"];
B)pH=-Ig[H"];
r)pH=-In[H*].

Tema 7. DJIeKTPOAHBbIE MOTEHIHATbI. XUMHYECKHE HCTOYHHUKH TOKA
V Kakoro rajabBaHUYECKOTro 3jieMeHTa Hanbonbias I/C:

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

Tema 8. OxkHncIUTETbHO-BOCCTAHOBUTEIbHBIE IPOLECCHI. DJIEeKTPOIU3




1. KakoBEI BaIeHTHOCTb U CTEIICHb OKUCJICHMS a30Ta B a30THOM kuciore HNOs:
a) [l u -3;
0)Vu+5;
B)IVu+5;
r)IVu+4.

Tema. 9. MeTaninl. CiiiaBbl
1. VYkaxwure psg METaJUIOB, B KOTOPOM OHU MEPEYUCIICHEI B MOPSAIKES YMEHBIIICHUAX METAJUIMICCKUX CBOMCTB:
a) JKene30, AMIOMUHUN, HATPUH;
0) HATpUIi, ATIOMUHNI, Ke1e30;
B) HATpUH, KeJe30, AIOMUHUH;
T') aIIOMUHHH, HAaTPHH, JKeJe30.

Tema 10. Koppo3ust MeTa10B
1. B KakoM W3 IPUBEICHHBIX CIIy4acB IIPU MOBPEXKICHUH 3aLIUTHOTO cJ0s1 OyAeT KOPpOIMPOBATh 3aIIMINACMbINA
MeTa (JKene3o):
a) JKeNe30, MOKPHITOE IIMHKOM
0) »kes1e30, HOKPbITOE MeAbIO
B) JKeJe30, MOKPHITOE aTIOMUHUEM
T') ’&KeJe30, IOKPHITOe MarHueM

Tema 11. UaenTH(UKANNA BelleCTB
Kakue n3 HHKenpuBeICHHBIX HOHOB MELIAIOT OTPEIENICHUIO XJIOPH/I-HOHA!
a) MIOH aMMOHHUS;
0) HUYero He MeLlAeT;
B) HOH MarHusI;
r) KapOOHAT-HOH?

MeTtoauyeckne MaTepualibl, ONMpele/sioline NpoleIypbl OLEeHWBAHUS 3HAHUIN, YMEHMil, HABBIKOB W
(MJIM) ONBITA JESITeIbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl GOPMUPOBAHMS KOMIIETEHIIUM.

[Ipouenypa oOlleHWBaHWS 3HAHWWA, YMEHWH W HABBIKOB TPU TPOBEJCHUM TEKYIIETO KOHTPOJIA IyTeM
MUCbMEHHOTO TECTUPOBAHUS 00YUaIOIUXCS:

- TIpY TMOJATOTOBKE K TECTHPOBAHHIO, oOydaromemMycss TMOMHUMO oOpalieHusi K MarepuajiaM JIeKIIMOHHBIX H
abopaTOPHBIX 3aHATUH PEKOMEHIYETCSI BOCTIONB30BAThHCS TUTEPATyPHBIMU M UHBIMHU UCTOYHHKAMHU, MTPEJICTABICHHBIMU
B PI1/;

- TpoIexypa OINCHHBAHUS IPOBOAWTCS B AYIUTOPHH aKaIeMHUU BO BpeMs 3aHATHSA. B ciydae oTCyTCTBHS
o0yJaromerocss MO YBaXUTEIbHOW TNPHUYMHE TECTUPOBAHHE IIPOBOAUTCS BO BpEeMs CICIYIOIIETO 3aHATHS WA
KOHCYJIbTAIIHH;

- 00yUaIOIIHICS TTOyYaeT TUIIOBEIC TECTOBBIC 3aIaHU, HA BBITIOJTHEHUE 3aJaHuid oTBOAUTCS 15 — 20 MUHYT;

- pe3yNbTaThl TEKYIIero KOHTPOJIS B (popMe TecTa OIEHHBAIOTCS IOCPEACTBOM HHTETPATBHON (I[EOCTHOM)
YEeTHIPEXyPOBHEBOM IITKAJIbI, IPECTABICHHON B TaOnHIIe.

KoHTposbHas (1oManIHssl KOHTPOJIbHAsT) padoTa

110 JUCLHUIIINHE « X UMM

3amaHus Ha TOMAIIHIOI KOHTPOJBHYIO paboTy mpenHa3HaueHB! I ONEHKH 3HAHUI, yMEHUi, HABBIKOB M WIIN
OTIBITA JIESTEIFHOCTH, XapaKTePU3YIOMUX 3Tanbl (OopMUPOBaHHS KOMIIETEHITHI B MPOIECCEe OCBOSHUS 00pa30BaTEIBHOMN
MpPOTPaMMBI.

PesynbraThl TeKymiero KOHTpois B (OpMe KOHTPOJIbHOW (JOMalIHeil KOHTPOJBLHOI) PadoThl OIEHHBAIOTCS
MOCPE/ICTBOM MHTEIPajIbHOM (1I€IIOCTHOI) IByXYPOBHEBOH ILIKAJIBI.

[IIkana olleHUBaHUS:

Mxana
Iloka3aTenu oueHMBaHUS
OlICHHBAHMS
OO6yyaronuiicss OBIafeNl dJIEeMEHTaMU MPO(HEeCCHOHATBLHBIX KOMIIETEHIIMA B paMKaX OMNPEIEICHHOTO
YPOBHSL:
3auTeno - 3HAHUS TEOPETHUYECKOr0 MaTepHaa 1o TeME HayYHOTrO MCCIICJOBAHUS YCBOCHBI B IIOJHOM 00BEME;

- TTOKa3aJI 3HAHWS HAyYHOH JTUTepaTyphl [0 N3ydaeMol IMpoOIeMaTHKe
- KOPPEKTHO ¥ MPAaBHIHHO 0(OPMUIT IIPE3CHTAIINS;
- TaBaJI BEPHBIC OTBETHI Ha YTOUHSIOIINE JOTIOIHUTENFHBIC BOIIPOCH IIPENOAABATENS M 00YJIarOITIXCSl.

OOyJarommiicss He OBIAZEI 3JIEMEHTaMH MPO(ECCHOHATIBHBIX KOMIIETCHIIMK B paMKax OIPEAEICHHOTO
YpOBHSL:

- OOHApYKWJI CYIICCTBCHHBIC MPOOEIHI B 3HAHUM TCOPETUYCCKOTO MarepHajia 10 TEeME HAyYHOTrO
He 3auteno | uccienoBaHus;

- IPEJICTABHJI MPE3CHTAINIO, HE YAOBJICTBOPSIOIIYIO TPEOOBAHUIM K €€ BBHIIIOJTHCHUIO;

- HC OPHCHTUPYETCS B ONYOJIIMKOBAHHBIX MAaTEPUAIaX HAYYHBIX CTATEH IO TEME TOKJIANA;

- HE OTBeYaJl Ha YTOUHSIOUIME JIOTOJIHUTEIbHbIE BONPOCH! IPENOAaBaTeisi U CTYACHTOB




N —

~ w

Tunosoii Ouiier A1 KOHTPOJBLHOI padoTsl Nel

. CKOJIBKO TeIUIOTHI BhIACIUTCs nipu cropaduu 0,5 momst CHa?
. Borunciure A G%gg 11 A S%gg 11151 peakiuy ropeHus aleTuiIeHa:

CoHary + 2,5 Oxr) = 2 COxry + H2Opx)
BO3MO3KHO JIH IPM CTAHAAPTHAIX YCIOBHAX CAMOIIPOM3BOILHOE IIPOTEKAHUE STOH PeaKiuu?

. B cTopony npsimotii mimu 00paTHOHM peakny CMECTUTCS PABHOBECHE CHCTEMBI:

CHyr) + 4Sx) <> CSyry + 2HoS(r)
TIpH: a) YMEHBIICHUH JaBJIeHNs; 0) yBennueHun koHnenTpannd CHs.. OTBeT mosicHuTe.

. Mot mpurotoBnenus 0,51 2M pactBopa paccumraiite HeobxomaumMbiii o6beM pactBopa Be(NO3), ¢ @ = 28% u p =

1,199r/mu1.

. CocTaBbTe MOJIEKYJSIPHOE, TTOJTHOE U COKPALIEHHOE HOHHO-MOJIEKYJISIPHBIC YPABHEHMS PEAaKIMH B3aUMOIEHCTBUS ZnS

n HCI.

. Onpenenure konuentpaiuo nonos OH', H* u pH 0,011 pacreopa KOH.

Tunosoii OuJieT 119 KOHTPOJbLHOI padoThl Ne2

. HpI/IBeIlI/ITe OIPCACIICHUE DJICKTPOAHOIO MMOTCHIUAIA.

CocTaBbTe JJICKTPOXUMHUYCCKUC CXEMbI, HAITUIIUTC DJICKTPOHHBIC YPABHCHHS 3JICKTPOAHBIX MPOLCCCOB, BBIYUCIIUTEC
CTaHAAPTHBIC BCINMYUHBI QI[C ABYX T'aJIbBAHUYCCKUX JJICMCHTOB, B OJHOM H3 KOTOPBLIX K00aIbTOBBII QJICKTPOA
SABJIACTCSA aHOJAOM, a B IPYIrOM KaTOJAOM.

. CocraBpTe CXEMy 3JIEKTPOJIN3a pacTBOpa CyIb(aTa MEIN C MEAHBIM aHOIOM. 3a Kakoe BpeMst MOKHO mosryauts 10,00

I MEeU IpHu cuje Toka 4A?

. B cocraBe kakux coequHEHHMH Kanui BcTpedaeTcs B mpupone? CocTaBbTe ypaBHEHHS PEaKIMH MOMYYECHHS Kaus

BCEMH BO3MOJKHBIMH CITOCOOaMH. YKaXKUTE MpeuMyHIe€CTBa U HEAOCTATKU KaXKA0I0 crocoba.

. CocTaBbTe ypaBHEHHs PeaKIUi, XapaKTepU3YIOIHUX XUMHUIECKHE CBOHCTBA XKeJle3a.
. CocTaBbTe 3JICKTPOHHBIE YPAaBHEHMS JIEKTPOIHBIX peakluil, MPOTEKAalOMUX MPH KOHTAKTHOW KOPPO3MHU JKejles3a ¢

cepeOpOM B KHCJIOH 1 HEHTpaJIbHOW cpenax.

. IlogGepute mpoOTEKTOp A 3AIUTHl OT KOPPO3HM CBHUHIIA M COCTAaBbTE AJICKTPOHHbBIE YPABHEHHS KOPPO3UOHHOIO

pa3pylieHus: B KUCJIOW U HEUTpaIbHOU cpenax.

TunoBoii OuJ1eT 111 KOHTPOJIbLHOH padoThl Ne3

. Uto Ha3pIBaloT KOMILTeKcooOpazoBarenem? [Ipumepsl.
. Onpenenure 3apsi ¥ KOOPAMHALMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTes:

[CU(NH3)4] SOy, K3[CO(SCN)3], [CO(NH3)5(N02)] SOy, F63[FG(CN)5]2,

. Hazosure comu: Kz [CO(NO2)s], [CO(NH3)s5]SO4, K2[HG(CN)4].
. CocraBbre hopmyinbl: xaopuz rekcaaMmun-kobansTa (111), rekcaponano-(1l) kobanbraT HaTpHsL.
. CocraBbTe ypaBHEHHS JJIEKTPOJIUTHYECKOM AUCCOLMALINN:

K2[Co(NO2)s], [Co(NH3)4]SO4, Ko[HJ(CN)a4].
TumnoBoii Ou1eT 111 KOHTPOJIbLHOH padoThl Ne 4
Kakue snemMeHTHl Ha3bIBalOT LIEIOYHBIMM MeTallaMu U nodemy? Hamumure JJIEKTPOHHBIE (DOPMYJIBI JIBYX

LIEJIOYHBIX METANIOB, YKa)KUTE€ K KAaKOMYy CEMEWCTBY OHM OTHOCATCS, KaKyl0 CTENeHb OKHUCIEHHS HMEIT B
COeTUHEHUIX?

. B xakoMm Bue s-3yeMeHTHI BCTpeuaroTcsi B npupoje? OxapakrepusyiliTe (U3MUECKHE CBOMCTBA, TOKCHKOJIOTHIO U

IMPUMEHCHUEC S-DJIECMEHTOB.

. CocraBbTe ypaBHEHUsSI PEAKIMH TOJydEeHHUS IET0YHO3EMENBHOTO METANINIA, €0 OKCH/A U THIPOKCHIA.
. Hanumure ypaBHeHus ruiposu3a cojieil MarHus OJJHOM 110 KaTUOHY, BTOPOH -II0 aHUOHY.

TumnoBoii OMIeT A1 KOHTPOJILHOM padoThl Ne 5

. Kax nasesaror snementsr VIIA IpyImIibl, K KAKOMY CeMeﬁCTBy OHH OTHOCATCsA, KaKHUC CTCIICHU OKHCJICHHUA MMCHKOT B

COeTUHEHUIX?
Hanwmure snekrponHyro (opmyny aroma ximopa. CocTaBbTe YpaBHCHHS PEaKIMd B3aMMOJCHCTBHS XJopa C
METaJJIOM, C BOJIOPOAOM, C BOJOU. YKaXKUTE, BOCCTAHOBUTEJIEM WIIM OKUCIIUTEIIEM SIBIISIETCS XJIOP.

. CocraBbTe ypaBHEHUs KaUeCTBEHHBIX peaklunii Ha HOH Topa, yKaxxute HaOmoaemMble (P PEKTHI.
. CocraBbTe ypaBHEHUs peaklfii NPOMBIIIJICHHOTO Mojy4eHus Opoma. IIpuMeHeHne M TOKCHKOJIOTHs Opoma U ero

COEIMHEHU.

TumnoBoii OMIET A1 KOHTPOJILHOM padoThl Ne 6

. CocTaBpTe 37EKTPOHHYIO (opMyiny atoMma cepsl. Hammmmre GopMynsl u Ha3BaHUS COSAWHEHHWH CEpbl B BBICIICH

CTCIICHU OKHUCJICHUSA C KUCIOPOAOM, B HM3IICH CTETICHU OKUCJICHUS C BOAOPOAOM.

. CocraBbTe YpaBHCHUA AUCCOLALINN CepOBO,HOpOI[HOﬁ KUCJI0TBI, CHJIbBHBIM WJIA caabbIM QJICKTPOJIUTOM ABJIACTCA

cepoBOAOpOAHAA kucioTta? OKHCIMTEIEM WX BOCCTAHOBUTEIEM SIBJISIETCS cepOBonopo,u‘?



3. CocTaBbTe ypaBHEHHS PCaKIMK B3aUMOJICHCTBUS MarHus ¢ pa30aBIICHHON M KOHIICHTPUPOBAHHOMN CEPHOI KHCIOTOM, B
00enx peakuusix YKaKUTE OKHCIUTENb U BOCCTAHOBUTEIT.
4. TIpuMeHeHe U TOKCUKOJIOTHS 030Ha U TIEPOKCHIA BOJIOPOIA.

Tunosoii 6uJieT 115 KOHTPOJIBLHOM padoTsl Ne 7

1. CocraBpTe 3MeKTpoHHYIO (hopmymy atoma ¢ochopa. Hanwmmmre dopmynsl n HazBaHUS coequHeHHH (ocdopa B
BBICIIICH CTETICHH OKMCIICHHS C KHCIOPOJIOM, B HU3IIEH CTENIEHN OKUCIIeHNUs ¢ BojopoaoM. Tokcukoorus gpocdopa u
€ro COCIUHCHUM.

2. CocTaBbTe ypaBHEHUsI peakluil TOIyYSHHUS ¥ IUCCOLMAIINI a30THOM KUCIOTBI, CHIBHBIM WM CIa0BbIM DIIEKTPOIUTOM
ABJIsIeTCS a30THasA KucinoTa? OKHCIUTENIEM MM BOCCTAHOBUTEIIEM SIBJISICTCS a30THAS KHCJI0Ta?

3. CocraBbTe ypaBHEHHS PEaKIMii B3aMMOJEHUCTBHUS XKeje3a ¢ pa30aBIeHHON U KOHIICHTPUPOBAHHOM a30THOH KHCIIOTOH,
B 00€nX PeakIusAX yKaKHUTE OKHCIUTEIb U BOCCTAHOBHUTEIb.

4. Hanmmire ypaBHEHHUS pEaKLUi, IPOTEKAIOIINX IIPH PACTBOPEHUH B BOJI€ HATpaTa Kanus; pochaTa Kamus.

MeTtoanveckue MaTepHalibl, ONpeae/siolne Npoueaypy OLeHHBAHUS

[Mpouenypa omeHMBaHWsS 3HAHWH, YMEHHH M HaBBIKOB IIPHM TIPOBEACHHM TEKyIIeH arrectanuu B (hopme
KOHTPOJILHOM (JIOMaIHeH KOHTPOIBHON) paboThl ONpenessieTcs CaeIy0INMH METOJMYECKUMHE YKa3aHUSIMU:

® [10CJIe U3Y4EHHs TEOPETUUECKUX BOIPOCOB M aHAIIU3a, ITOJYYSHHBIX Pe3yJIbTaToOB M0 paboTaM oOydaromuiics
NPE/ICTABISIET B BU/IE KOHTPOJIBHON paboThl B IEYaTHOM BapHaHTE;

® [IpU TOJTOTOBKE KOHTPOJBbHOH paboThl OOyuaromeMmycs IOMHMO OOpalleHHs K JEKIHOHHOMY MaTepualy
PEKOMEHAyeTCs BOCIOIB30BAThCA JINTEPATYPHBIMU HCTOUHHUKAMHU U JJIEKTPOHHBIMH pecypcaMi.

e paboTa HaJ KOHTPOJBHOW pabOTON MPOBOIUTCS B ayJUTOPHSX, OTBEJCHHBIX JUISi CAMOCTOSTENIHHOH paboThI
00ydJaromuxcs, 1100 B JOMAITHNX YCIOBHSAX;

® OIICHKA IPEACTABICHHOW KOHTPOIBHONH pabOTHl INPOBOIMTCS MOCPEACTBOM WHTETPAIBHON (LIEIIOCTHOM)
JIByXypPOBHEBOW IIKAJIBL;

® CPOKH IOJTOTOBKH B TEUEHHU CECCUMU.



IIpunoxenue 3

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKO! BA3BI 10 JUCIIATIJIMHE

«XHUMHUI

HanmenoBanue
CHENUAIbHBIX TOMEIEHNIA

OCHAaIIEHHOCTH CIIENHMAIBHBIX ITOMEIEHUI

yaeOHbIe ayTUTOPHUHN IS
MIPOBECHUS 3aHATUI
JIEKITMOHHOTO THUIIA

B-203 (36) [locka, pabodee MecTo TperojaBaTeNs, KOMILIEKT CTOJOB M CTYJIBEB JUI OOYdarOIIIXCH,
HepHoIMuecKas TaONUI[a XMMHYECKHX 3JICMEHTOB WM. MeH/eneeBa, KOMIUICKT MyJIBTHMEIUHHOTO
000pYIOBaHUA C 3KPAHOM.

Crucok IIO: Omeparpionnast cucrema, OducHoe I1O, AHTHBHpYC M CBOOOJHO paclpoCTpaHsIeMoe
porpamMMHoe o0ecreucHue

Bb-316 (32) Jlocka, pabodee MECTO MpEMoOjaaBaTeisi, KOMILIEKT CTOJOB M CTYJbEB IS
00y4aroIIuXCsl, KOMIDIEKT MYJIbTHMEUAHOTO 060PYIOBAHHUS C SKPAHOM.
Coucox ITIO: Windows, Microsoft Office, Kaspersky Antivirus u
pacmpocTpaHseMoe TPOTPaMMHOE 00ecTIeUeHHE.

CBOOOIHO

y4eOHBIE ayIUTOPUH JUTS
NPOBENICHUS 3aHATHI
CEMHHAPCKOT0 THUIIA,
nabopaTopun

B-203 (36) [locka, pabouee MecTo NpernojaBaTensi, KOMILIEKT CTOJOB H CTYNbEB I 00YyJarolTiXcs,
MepHOMYecKasl TaONula XHMHYECKHX 3JIeMEHTOB WM. MeHeneeBa, KOMIUIEKT MYJIBTUMEIUITHOTO
000py/IOBAaHUA C IKPAHOM.

Crmcok [1O: Omnepammonnas cuctema, Oducroe 10, AHTHBHpPYC W CBOOOIHO PACIPOCTPAHACMOE
porpaMMHoOe o0ecIeueHne

b-331 (20) Xumuueckas mabopatopus
Jlocka, pabouee MecTo TpemnojaBatels, 17 JadopaTOPHBIX CTOJIOB, CTOJ KEpPaMHUUYCCKHU UISI BECOB, 2
CTOJIa J'[a60paTOpHI>IX KEpaMHYCCKUX, 2 BBITSDKHBIX Imca(ba, 8 ﬂBOfIHI)IX WMHCTUUIAIUOHHBIX ITPUCTABOK

b-325 (23) Xumuueckast maboparopusi (Becoasi) Jlocka, pabouee MECTO MpernoaaBaTels,
KOMIUIEKT CTOJIOB ¥ CTyIbeB Juid oOydaromuxcsd, (oTokogopuMerp-3,2 BecoB
AQHAJMTHUYECKHX, BEChI, BECHl MUKPOAHAIIMTHYECKUE, BECHI MUKpOaHaIuTH4Yeckue, 4 mkada
METAUTMYECKUX

b-332 (13) Xumnueckas naboparopus

Jlocka MarHuTHO-MapKepHas, J0CKa MarHMTHO-MenoBas, 21 nabopaTopHbeIx cTona, 9
JIBOMHBIX WHCTHJUISILIMOHHBIX MPUCTABOK, MIKAa() CYNIMIBHBIN, 2 BBITSHKHBIX IIKada, CTOJ
JUIL THTPOBaHUs 2 J1abOpaTOpPHBIX KepaMHYECKHX CTojla, 2 JabopaTopHBIX mKada, 2
neHTpudyrH, 28 mrratuBoB, PH-MeTp, MUKpOCKOTI, 2 HUTpaToMepa, 2 BECOB.

[IOMEIEHNE JIIS
CaMOCTOSTEIEHON pabOTHI

B-202 (40) Bubmuoreka. UnTanbHbIi 3a71.

PaGodvee MecTO aIMUHHCTPATOPA, KOMITBIOTEPHAST MEOEIThb, KOMITHIOTEP aIMHHHUCTPATOPA, 5
MEePCOHABHBIX KOMITBIOTEPOB, 3 IPUHTEPA, BUICOYBEITUUHUTEINb.

Crcok T1O: Omeparnmionnas cuctema, Oducroe 10, AHTHBHpPYC W CBOOOIHO PACIIPOCTPaHAEMOE
HporpaMMHoOe oOecIeueHne

C BO3MOXHOCTBIO TIOAKTIOUECHMSI K ceTd «lHTepHeT» M oOecneueHHeM J0CTyIa B 3JIEKTPOHHYIO
HHGOPMAIIOHHO-00Pa30BATENBHYIO CPELy OpraHM3aII

y4eOHbIC ayTUTOPUH JIJIS
TPYIIOBBIX U
WHJWMBHUYaTbHBIX
KOHCYJbTalui

B-203 (36) [locka, paGodee MeCTO IIPENoAaBaTelis, KOMILIEKT CTOJIOB M CTYJIbEB I 00YYarOIIMXC,
HepHoIMIecKas TaOlUI[a XUMHYECKHX 3JIEMEHTOB HM. MeH/eneeBa, KOMIUICKT MyJIBTHMEIUHHOTO
000py/IOBAaHUS C KPAHOM.

Crmcok [1O: OmnepammonHas cuctema, Oducroe 10, AHTHBHpYC W CBOOOJHO PacIpOCTPaHSEMOE
nmporpamMMHoe obecreueHne

b-331 (20) Xumuueckas maboparopus

Jocka, pabodyee MecTo mperofaBatens, 17 1a00paTOPHBIX CTOJIOB, CTOJI KEPAMUUECKHN ISt
BECOB, 2 crona JIA0OpAaTOPHBIX KEpAMHUYECKHX, 2 BBITSDKHBIX InKada, 8 JIBOWHBIX
MHCTHUJUBIIHOHHBIX PUCTABOK

b-325 (23) locka, pabouee MECTO MpENoAaBaTeNst, KOMIUIEKT CTOJIOB U CTYJIBEB JUIS
oOyuatormuxcsi, GoTokonopuMeTp-3,2 BECOB aHATUTHUECKHX, BECHI, BECHI
MHUKpPOaHAJIMTHUECKHE, BEChl MUKpOaHAINTHYECKHUE, 4 mKada MEeTAUTMYECKUX

b-332 (13) Xumuueckas nabopaTopus

Jlocka MarHWTHO-MapKepHas, IO0CKa MarHWTHO-MesoBas, 21 maboparopHbIX cTona, 9
JIBOWHBIX MHCTWIISIIIMOHHBIX MPHUCTABOK, MIKa() CYMIMIBHBIA, 2 BBITSDKHBIX IIKada, CTON
JUIA TUTpOBaHWA 2 5abOpaTOPHBIX KepaMHYeCKWX cTona, 2 jabopaTopHbIX mKada, 2
neHTpudyry, 28 mratuBos, PH-mMeTp, MUKpOCKOTI, 2 HUTpaToMepa, 2 BECOB.

yaeOHbIe ayTUTOPHUHN IS
TEKYIIETO KOHTPOJIS 1
MIPOMEXYTOUHON
aTTeCTalnuu

B-203 (36) [locka, pabouee MecTo TpernojaBaTensi, KOMILIEKT CTOJIOB M CTYJBEB I 00ydaroluXcs,
HepUoIMYecKas TaONUl[a XUMHYECKHX 3JIEMEHTOB MM. MeHueneeBa, KOMIUICKT MyJIbTHMEIUHHOTO
000pyI0BaHUA C 3KPAHOM.

Crmcok [1O: OmnepamonHas cuctema, Oducroe 10, AHTHBHpYC W CBOOOIHO PacIpOCTPaHSEMOE
HporpaMMHoOe oOecreueHne

b-331 (20) Xumuueckas 1abopatopus

Hocka, pabouyee MecTo mpemnogaBatens, 17 nabOpaTOPHBIX CTOJOB, CTOJ KepaMHUYESCKHM
JUISL BECOB, 2 CTOJa JabOpaTOPHBIX KEPaMHYECKHX, 2 BBITSDKHBIX Inkada, 8 mBOIHBIX
MHCTWUIALHMOHHBIX MPUCTABOK

b-325 (23) [locka, pabouee MecTO TNpernojaBaTeisi, KOMIUIEKT CTOJIOB M CTYJIBEB JUIS
obydaromuxcs,  (QOTOKOIOpUMETP-3,2  BECOB  AHAIMTUYSCKUX,  BECBHI,  BECHI
MHKPOaHAJIUTHYECKHE, BECHl MUKPOaHATUTHYECKHE, 4 MmKa(a METAIMIECKHUX




b-332 (13) Xumuueckas nabopatopus

Jlocka MarHuTHO-MapKepHas, I0CKa MarHWTHO-MenoBas, 21 naboparopHbeix crona, 9
JBOMHBIX WHCTHIUILIMOHHBIX MPUCTABOK, MKA() CYMIMIBHBIN, 2 BBITSKHBIX IIKada, CTOJ
JUIL TUTPOBaHWA 2 NaOOpaTOPHBIX KepaMHYeCKWX cTona, 2 jabopaTopHbIXx mKkada, 2
neHTpudyru, 28 mratuBoB, PH-MeTp, MUKPOCKOII, 2 HUTpaToOMepa, 2 BECOB.

ITomemenue gusa
XpaHeHUs U
POPUIAKTHIECKOTO
o0CITyXKHBaHUS YIeOHOTO
000pyI0BaHUS

b-333 (19) AkBagHCTIILIATOD, IITATHB, BOJIOHATPEBATEIH




IIpunoxenue 4

[Tepeuens
MIEPUOANIECKUX U3JaHNH, PEKOMEHIYEMBI 110 AUCIUIUINHE
«XUMHS»
HaumenoBanue Hanuuue gocryna
Bectank  MockoBckoro yHuBepcutera. Cepust  2: Xwumus | Haywnas snextponHas 6ubimoreka

[DnexTponnsIit pecypc]: U3znarensctBo MI'Y

Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=3141

KypHan obuieid xumuu [DnekTpoHHBIH pecypc]: Poccuiickas
aKazeMus HayK

Hayunast anexTpoHHast Oubianoreka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=7796

KypHan Gusrueckoit XMMUU [ DICKTPOHHBINA pecypc]:
Poccuiickas akagemust HayK

Hayunast anexTpoHHast Oubianoreka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=7802

Komnouansii xypHan [OnekTpoHHbIH pecype]: Poccuiickas
axKaJeMHus HayK

HayuHast anexTpoHHast Oubianoreka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=7853

XUMUS U TEXHOJIOTHS OPTaHUYECKUX BEIIECTB [ DIeKTPOHHBIN
pecypc]: ®I'VII

HayuHast anexTpoHHast Oubianoreka
Pexxum noctyna:
https://www.elibrary.ru/contents.asp?titleid=68219



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