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(<Kypc>.<Cemectp Ha| 1 (1.1)
Kypce>) Wtoro
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Bup 3anHsaTHI yn | pon |ynm PIT
Jlekuuu 16 |16 16|16
JlabopaTopHbIe 32 |32 32|32
B Tom uucne uHT. 6 6 6 |6
WUroro ayg. 48 |48 48148
KonrakTHast pabota |48 |48 48148
Cam. pabora 33 |33 33|33
Yackl Ha KOHTPOJIb 27 |27 2727
Utoro 108 |108 [10]108
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Bnapeneu: Cumbupckmx EneHa CepreesHa
DenictButeneH: ¢ 25.05.2023 go 17.08.2024




ITporpammy cocTaBuI(u):
K.X.H., 0oyeHm Kacedpbl nougosedeHus, Meauopayuu, 3emaeycmpolicmea u xumuu, Bmwopuna Mapuna HukonaegHa

PerienzeHT(b1):
0.c.x.H, npogpeccop, Konbicos HeaH Skoeneguu

Pabouast mporpamMmMa AWCLUILIAHBIL

Xumus
paspaboraHa B coorBercTBrr ¢ PT'OC:

®I'OC BO - cnemmanuter no crneruasbHoctd 23.05.01 HaseMHble TpaHCIIOPTHO-TEXHOJIOTWYECKHe CpejcTBa (TIpHKa3
Muno6pHayku Poccun ot 11.08.2020 1. Ne 935)

COCTaBJ/IeHAa HAa OCHOBaHWM YueOHOro ryiaHa:

CrnenpansHocTh 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOIOTUYECKUE CPefiCTBa
Crneuyanu3anus "TexHuUecKue Cpe/iCTBa arpoNpOMBILLIIEHHOT0 KOMILieKca"
0/100pEHHOT0 U YTBEP)K/IEHHOTO YUeHbIM COBETOM yHHBepcuTeTa oT 18.04.2023 npotokon Ne 5.

Pabouast mporpaMma AUCLUIUTHBEI PAaCCMOTpPeHa 1 0Zio0peHa yueOHO-MeToqUeCcKON KOMHUCCHel
IMporokosn Ne 8 ot "18" arpensi 2023 T.
Pabouast mporpamMma AUCLIMIUIMHBI PACCMOTPEHa U 0Zj00peHa Ha 3ace/jlaHuM Kadepbl

TIOYBOBEJ€HMS, Me/JIMOpalnu, 3eMHey€TpOﬁCTBa U XUMUHU

IIporokosm Ne 8 or " 18 " ampenst 2023 r.

3aB. Kadepoii npoceccop Korbicor MBaH SIKOB/IEBUU




BusupoBanue PII/] f/is MCrio/IHEHHS B 0UepeJHOM y4eOHOM rofy

Pabouast mporpaMma riepecMoTpeHa, 00Cy>kaeHa 1 0j00peHa [yisi ucrosHeHus: B 2024-2025 yue6HoM rofly Ha 3acefaHuy Kadeapsl

IIporokomor "__ " 2024 1. Ne

3aB. kadepoit

Pabouast iporpaMma riepecMoTpeHa, o6CcyskaeHa 1 ogo0peHa [yist ucrosiHeHus B 2025-2026 yue6HoOM rofy Ha 3acezaHuy Kadeapbl

Mmo4YBOBEA€HHUA, ME€/IUMOPALIUH, 3EMJIeyCTp0ﬁCTBa U XUMHUH

ITpoTtokonm ot "__" 20251, Ne _

3aB. Kadepoii

Pabouast mporpaMma repecMoTpeHa, 06Cy»kieHa 1 0/jo0peHa [ijist ucrosiHeHus B 2026-2027 yue6HOM rofy Ha 3acefaHuu Kadeapbl

IMo4YBOBEA€HHUA, ME€/IMOPALIUH, 3EMJICYCTp0ﬁCTBa U XUMHUHA

IMporokon ot "__" 2026T. Ne

3aB. Kadepoii

Pabouast mporpaMma repecMoTpeHa, 06Cy>KieHa U 0/j00peHa [iist ucrosiHeHus B 2027-2028 yue6HOM rofly Ha 3aceZiaHuy Kadeapbl

MMoYBOBe/IeHHUs, Me/TUOpaLuH, 38MJ'[EyCTp0ﬁCTBa U XUMHUH

IMporokon ot "__" 2027r1. Ne

3aB. kKadepoit




1. IEJIB (IJEJIA) OCBOEHMSA IV CLIATI/IHBI

1.1|mprobpecTy 3HaHUS U TPAKTHUeCKHe HaBBIKM TI0 TOAJEp’KaHHI0 U BOCCTAHOB/IEHWIO PabOTOCIIOCOOHOCTH M pecypca
CeJbCKOXO3MCTBEHHOW TeXHUKHM U o0opyjoBaHus Haubosmee 3(¢eKTHBHBIMH crocobaMld B COOTBETCTBHE C
CYIIECTBYIOUIMMH TEXHUUECKUMH TPeOOBAHUSIMHU.

2. MECTO AU CIAII/INHBI B CTPYKTYPE OIIOIT

Huxkn (pasgen) OITIOTIT: |B1.0

3. KOMIIETEHIIUM OBYYAIOIIET' OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHWS JUCIIUILIAHBI
(MOJIYJIsT)

OIIK-1 Crioco6eH CTaBUTh U pelaTh HHKEHEePHbIE U HayUHO-TeXHHUYECKHe 3a/aur B cepe CBOel nmpodeccroHa bHOM
JeATeIbHOCTY ¥ HOBBIX MEXKIMCLIUTIMHAPHBIX HAITPAB/IEHHH C UCITO/Ib30BAHUEM eCTeCTBeHHOHAYUHBIX,
MaTeMaTUYeCKMX U TeXHOJIOTMUEeCKUX MOJIeJIeH;

OITK-1.1|3HaeT OCHOBHbIE 3aKOHbI MaTeMaTHYeCKHX, ECTECTBEHHOHAYUHBIX 1 0011{erpodeCcCroHaNbHbIX JUCLUTIINH,
HeoOXO0IMMBIX /|15 TOCTAHOBKM U PeLIeHHs] TUTIOBBIX MH)KEHEPHBIX Y HAyUHO-TeXHUUECKHUX 3a/jau B chepe cBoer
1poeccroHaIbHOM [iesTeIbHOCTY U HOBBIX MEXKANCLMIIIMHAPHBIX HarpaB/leHuH

OIIK-1.2|YMeeT cTaBUTh U pellaTh MHXKeHepHbIe U HAyUHO-TeXHHUYeCKue 3aJaur B cepe CBoeil npodeccHoHanbHOM
[IesITeIbHOCTH U HOBBIX MEXXJVCLIMIUIMHAPHBIX HAIpaBJeHUH C UCIIO/Ib30BaHWEM eCTeCTBeHHOHAYYHbIX,
MaTeMaTHYeCKHX 1 TeXHOJIOTMUYeCKIX Moferneit

OIlIK-1.3 Bna,qeeT HABbBIKAMU IMMOCTAHOBKHU U pPEIIeHUA NHXXE€HEPHLIX U HAYUHO-TeXHUUYECKUX 3da/1d4 B Cd)epe cBoel
l'IpO(l)eCCHOHaJ'lI:HOﬁ AeATe/IbHOCTU U HOBBIX MEXINCIUITTIMHAPHBIX HaHpaBHEHI/Iﬁ C MCI10/Ib30BAHUEM
€CTeCTBEHHOHAYUHbIX, MaTeMaTHUEeCKUX U TeXHOJIOTNYEeCKUX MO,E[eerI‘/‘I

4. CTPYKTYPA U COJIEP)KAHUE JVICIMIIIAHBI (MOZYJIST)

Kopg HaunmeHoBaHue pa3fenoB U TeM /BUJ 3aHATHA/ Cemectp / | YUacoB HNnute IIpumeuanue
3aHATUSA Kvnc DAKT.
Pasgen 1.
1.1 OcHOBHbIe 3aKOHbI XUMUH /JIek/ 1 2 2
1.2 Xumnueckasi KWHeHUKa [lepuofuueckuii 3aKOH W TIepUOAUYecKast
cuctema 371emMeHToB JI.V1. MeHieneeBa /Jlek/
1.3 XrMuyeckast TepMOgUHaMUKa /JIek/ 1 2 0
1.4 [uvcnepcHele cucteMsl, pacTBopkl /Cp/ 1 4 0
1.5 Teopus cTpoenust artoma. Ilepuopryeckuil 3akoH B CBeTe TeOpUU 1 8 0
CTPOEHUst aTOMa. PaJM0aKTMBHOCTB, U30TOTIbI, 1300apsl /Cp/
1.6 OKMC/IUTe/ILHO-BOCCTAHOBUTE/IbHBIE peakijuu /Jlex/ 1 2 0
1.7 Kopposuss metannioB. MeTozbl 3allUThl MeTal/IOB OT KOPPO3UM. 1 2 0
/J1ex/
1.8 CRo¥iCTBa 2/IEMEHTOB U UX coefuHeHwH /JIek/ 1 2 0
1.9 Knaccel oprannueckux coeiuHeHuit /Jlek/ 1 2 0
1.10 [Monmumepsl. [InactMaccel. BbiCOKOMOMEKY/SIpHbIE  COeQUHEHUs 1 2 0
/J1ex/
1.11 Krnaccel Heopranuueckux coefuHeHud, OripeiesieHne CoOCTaBa 1 2 0
XUMHUUYeCKoro coearHenusi /Cp/
1.12 OrpeesnieHue TerIoBoro ddexTa XuMuueckoii peakijuu /J1ab/ 1 2 0
1.13 OrnpezeneHye 3aBUCMMOCTA CKOPDOCTH XMMHUYECKOH peakLUu OT 1 2 0
YCJIOBUI TIPOTEKaHUsl peakiyii /J1a6/
1.14 OKMC/TUTE/TEHO-BOCCTAaHOBUTEIbHBIE peakiuy. /JIab/ 1 4 0
1.15 HaripaBnienrie HMOHHBIX OOMEHHBIX IIPOLIECCOB B  PacTBOpax 1 1 0
3/1IEKTPOIUTOB /J1ab/
1.16 pH pactBopos. I'uaposu3 coseti //1ab/ 1 1 0
1.17 YrneBogopoast /J1a6/ 1 2 0
1.18 Kucnopopconepkanue coeauHenus /J1a6/ 1 2 0
1.19 JKupsl, yrieBoabl, 6esku /J1ab/ 1 2 0
1.20 KauecTBeHHBIe peaKljill Ha KaTHOHEI /J1ab/ 1 4 0
1.21 KauecTBeHHbIe peakL[i1 Ha aHUOHBI /J1ab/ 1 4 0
1.22 OO6neMHbIH aHanu3. MeTo/i, HelTpaiu3aiiu /J1ab/ 1 2 0
1.23 3anMTHBIE TOKPHITHS MeTa/uIoB /J1ab/ 1 2 0
1.24 DOXMA /J1ab/ 1 4 4
1.25 BrbInosiHeHKe I0MAaIIHUX KOHTPOJIbHBIX pabot /Cp/ 1 10 0
1.26 Knaccer opranuueckux coeuHenuit /Cp/ 1 9 0
1.27 JK3aMeH /OK3amMeH/ 1 27 0




5. ®OHJ] OIIEHOYHBIX CPE/ICTB

Pabouast mporpaMma JUCLIUIUIMHBI 0becrieueHa (OHAOM OLIEHOYHBIX CPEJCTB [ijisl MPOBeJEeHHUs] BXOJHOTO, TEKYIIEro KOHTPOMS U
MIPOMEXKYTOYHOM aTTecTaLuu. CoziepkaHue GoH/a OLleHOUHBIX CPe/ICTB IpeZCTaB/IeHO B IIPUI0KeHUH 1 1 2.

6. YHEBHO-METOJUYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHUME JUCIUIUIMHBI (MO/YJIfA)

6.1. Pexomenyemas iMTeparypa

6.1.
ABTOpBI, COCTaBUTE/IN 3aryaBue W3parenscTBo,
JI.1 |CyBopos, A. B./ A. B. |O061mast u Heopranndeckast Xumusi B 2 T. Tom 1 [Dy1eKTpoHHBIH pecypc]: Mocksa :
CyBopos, A. b. yueOHUK AJIs By30B N3parenscTBO
HukombCKUiA. Pexxum poctyna: https://urait.ru/bcode/451817 FOpaiir, 2020
JI.2  |Hukosbckub, A. B. / A.|O061ast u Heoprannueckast Xumusi B 2 T. Tom 2 [D/1eKTpoHHBIH pecypc]: Mocksa :
b. Hukonbckuid, A. B. |yueOHUK A7 By30B N3parenscTBO
CyBopoOB. Pexxum poctyna: https://urait.ru/bcode/451818 FOpaiir, 2020
JI.3  |lleromuxuxa H. A., Oo6r11ast xuMusi. JTabopaToOpHBIH MPAKTUKYM. [/ MH)KeHePHO-TEXHUUECKUX CaHKT-
MunaeBckas JI. B., HarpaBJIeHHH MOITOTOBKU U CTIeLMaIbHOCTel: yuebHO-MeToquueckoe ocobue |TletepOypr:
TkauéBa M. B. Pexxum poctyna: https://e.lanbook.com/book/207029 Jlanb, 2022
JI.4  |KoposuHn H. B., Oo6rmast xumus. Teopust 1 3aaun: yuebHoe rocobue [Jist By30B CaHKT-
Kynemos H. B, Pexxum poctyna: https://e.Janbook.com/book/291182 I[Tetepbypr:
I'onuapyk O. H., Jlans, 2023
Kawmsiiosa B. K.,
Jlanckasi U. U.,
MsicaukoBa H. B.,
Ocuna M. A., Yapuc E.
A., Awrrysos H. A,
Koposuna H. B.
JI.5 |Burpanenko FO. T., XUMHUS: METOAUUECKUE YKa3aHWsl U KOHTPOJIbHbIE 3a/JaHusl [J1s1 CTYLeHTOB CaHKT-
Batigakos /1. JI. HarpasyieHui mogroroeku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, IMetepbypr:
05.03.06 ouHO#1 hopmbI 00yUeHHs CIIeIJITY, 2022
Pexxum poctyna: https://e.lanbook.com/book/308699
JI.6  |MopaueBckuit A. T'., DeKTpOXUMMs PacIl/laB/IeHHbIX Cojieli: yuebHoe rmocobue st By30B CaHKT-
@upcoBa E. T. Pexxum pmoctyna: https://e.lanbook.com/book/322559 [Tetepbypr:
Jlanb, 2023
J1.7  |PyccaBckas H. B., Xumusi: yueOHO-MeTOAUIeCKOe TT0cobre WpkyTck:
Slceko C. B., flkumoBa |Pexxum pocrtyna: https://e.lanbook.com/book/342092 UpI'YTIC, 2022
I.A.
JI.8  [IIxonsHukoB E. B. OO61jast ¥ HeopraHUJeckasi XuMusl. JJabopaTOpHEIi MPAKTHKYM I10 0011Ieit CaHKT-
XUMHM: yueOHOe TIocobre fijist IOATOTOBKM OaKamaBpoB 110 HalpaB/IeHUSM Tletrep6ypr:
18.03.01 «xumnueckas TexHosorusi», 18.03.02 «3Hepro- u CII6IJITY, 2023
pecypcocbeperaroriye poLecChl B XUMHUUECKOUW TeXHOJIOTHH, HehTeXUMUU 1
6roTexXHOOrMH» BCex (hopM 0OyueHust
Pexxum pmoctyna: https://e.lanbook.com/book/348023
6.2. IlepeueHb pecypcoB HH(OPMAaIIOHHO-Te/IEKOMMYHHKAIHOHHOH ceTH "VIHTepHeT"
31 | Xumuk [DnekTpoHHbId pecypc]: CaliT 0 XUMHU - DJIeKTPOH.IaHHbIe- PeXXUM foctymna: http://www.xumuk.ru/.-3ar1. ¢
JKpaHa
32 |HayuHas 37eKTpoHHast 6nbmoTeKa [DeKTpoHHBIN pecypc]. - Pexxum goctyma: http://elibrary.ru/defaultx.asp. - 3ars. c
JKpaHa
6.3. [lepeueHb HH(POPMAILUOHHBIX TEXHOIOTUM
6.3.1 TlepeueHb MPOrpaMMHOT0 o0ecreyeHust
6.3.1.1|OnepanyionHas cucteMa cemeiictBa 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|TIpunoxenus 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| AntuBupycHoe 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 IlepeueHnb HHGPOPMALMOHHBIX CIPABOYHBIX CUCTEM U COBPEMEHHBIX NMPo(eCCHOHATBHBIX 0a3 AaHHBIX

6.3.2.1|VindopmarivonHas cripaBouHasi cucteMa: "KoncynbranTlntoc"

6.3.2.2|VIncdopmalivoHHas cripaBouHasi cucreMa: "T'apanT A3po”

6.3.2.3|TIpodeccronanbHast  6asa  fgaHHbIX: HayuHasi — 3/eKTpoHHas  6ub;uoreka  elibrary.ru  Pexxum  Joctyra:
http://elibrary.ru/defaultx.asp

6.3.2.4|TTpodeccroHanbHasi 0a3za JaHHBIX: JneKTpoHHBIM Katajor @®I'BOY BO Bsarckuiit TATY Pexum [gocTyma
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHME JUCIUTIUINHBI (MO/1YJIfA)

7.1|Onucanvie MaTepranbHO-TEXHHUECKOW 0a3bl, HEOOXOAUMOM AJsi OCYIIeCTBAeHUs 00pa3oBaTeNbHOTrO TMpoliecca o
JAVCLUIUIMHE (MOAY/0) ripeficTaBiaeHo B [Ipunoxenuu 3 PIT/I.

8. METOIUYECKUE YKA3AHUSA /11 OBYUYAIOIIINXCSA 110 OCBOEHMIO TUCIIAII/IMHBI (MOY JI51)

OcBoeHHe AUCLIUTUTMHBI IPOBOJUTCS B ()OpPMe ayJUTOPHBIX 3aHATHH U BHEAyUTOPHON CaMOCTOSITe/TbHOM paboThl 00yJaroIXCs.
ITpy TpoBefeHWH ayAUTOPHBIX 3aHATHH IPeJyCMOTPEHO TpPHUMeHeHHe C/lef[yIOLIMX HHHOBAI[UOHHBIX ()OPM y4eOHBIX 3aHSATHI,
Pa3BUBAIOIMX y OOYYArOIMXCSl HAaBBIKK KOMaHJHOM paboThl, MeXX/TMUYHOCTHOM KOMMYHMKAL|MH, NIPUHSTHS PelleHnH, Tujepckue
KauecTBa: paboTa B MasbIX TPyIMIax; AUCKYCCHs; HW3y4eHHe W 3aKpeIUleHHe HOBOTO MaTepyajna Ha WHTEPAaKTUBHOM JIEKIIW;
UCII0/Ib30BaHKe OOIIeCTBEHHBIX PeCypcoB, COLMalbHble TIPOEKThI M Apyrve BHeayJWUTOpHble MeTOAbl 00yueHus; obCyx[eHHe U
paspeluieHHe pobsieM; Jie/IOBbIe U POJIeBbIe UIPbl; Pa300p KOHKPETHBIX CHTYaLIUH.

KomuecTBo 4acoB 3aHATHIA B MIHTePAaKTHUBHBIX ()OpMax OIpefeeHo YIeOHBIM I/TaHOM.

[TpakThueckasi MOATOTOBKA TIPYM peau3alid JUCLUIUIMHBI OpraHW3yeTcss MyTeM MpOBeAeHMs J1abopaTOpHBIX —pabor,
TIpe/[yCMaTpPUBAIOIMX y4yacThe OOyualoIUXCs B BBINIOJIHEHWM OTHAE/NBHBIX 37eMeHTOB paboT, CBf3aHHBIX C Oy#yiei
ripoeCCHOHABHOM AesTebHOCTHIO.

BreayauTopHast camocTosiTe/ibHasi paboTa OCyILeCTBIISIeTCS B C/IeAYIOIUX popMax:

— CaMOCTOSITeIbHOE M3yUeHre TeOPEeTUYEeCKOT0 MaTepHaa (TeM AUCLUILIVHEI);

— MOATOTOBKA K JIeKLWSM U 1ab0paTOPHBIM 3aHATUAM;

— BBITIO/THEHHEe KOHTPOJIBHOM JJoMalliHel paboThl ¥ MHBIX WHVUBH/YaIbHBIX 3aaHU;

— MOJrOTOBKA K MePOIPUSTUSAM TeKYILero KOHTPOJIs;

— MOJrOTOBKA K POME)XXyTOUHOM aTTecTaliu.

ITpy opraHM3ail CaMOCTOSITebHOM paboThl HeoOX0AUMO, TIpeX/e BCcero, 0OpaTUTh BHUMaHMe Ha KJFOUeBble TOHSATHS, HeCyIye
OCHOBHYIO CMBIC/IOBYIO Harpy3Ky B TOM W/IM UHOM paszese yuebHOH JUCIUTUIMHBL.

1. CamocTosiTe/IbHOE U3yUeHre TeM JUCLIUILIVHBL.

st paboTel HEOOXOVIMO O3HAKOMHTBCS C yueOHBIM IVIAHOM /JUCLMIUIMHBI M yCTaHOBUTH, KaKOe KOJHMUECTBO YaCOB OTBEZIEHO
yueGHbIM [/IAHOM B 1ie/I0M Ha M3yYeHHe JUCLMIUIMHBI, Ha ayJUTOPHYIO paboTy ¢ nperno/aBaresieM Ha JeKLIMOHHBIX 1 1ab0paTOpPHBIX
3aHATHSX, @ TAaK)Ke Ha CaMOCTOSTeJbHYI paboTy. C ILe/sbl0 ONTUMAalbHOM CaMOOpraHW3alii HeoOXOAHWMO COTOCTaBHUTH 3TY
vH(popMaLuio ¢ rpadMKOM 3aHSATHI U BBIIBUTH Hanbo/iee 3aTpaTHbIE 110 BpeMeHU U 00beMy TeMbl, UYTOObI 3apaHee OIIpefiesTUTh IS
cebs meprozibl 06beMHBIX 3afaHni. Llenecoobpa3Ho HauaTh paboTy C M3yUeHHsl TEOPeTUYECKOTr0 MaTepHasa, OCHOBHBIX TEPMUHOB U
TIOHATUM Kypca U C IMCbMEeHHBIX OTBETOB Ha MH/IUBU/ya/IbHble U TECTOBbIE 3a/laHMSsl.

2. TIoAroToBKa K JIEKLIMOHHBIM 1 7ab0PaTOPHBLIM 3aHATHSM.

TpapuuonHol ¢opMol IpernojHeceHWst MaTepuana siBisiercss Jeknus. Kypc jekuuii mo mpegMeTy /JjaeT HeoOXOAUMYIO
vH(GOPMALMIO TI0 W3yUeHWIO 3aKOHOMEpDHOCTell U TeHJeHIWH pa3BUTHsS oOBeKTa U TIpefMeTa MWCCIeflOBaHUS H3ydaeMoi
JVCLMIUIMHBL. JIeKIIMOHHBIA MaTrepuas PeKOMeH/yeTCsl KOHCIeKTHpOBaTh. KOHCMEKTHI MO3BOJSIOT 00ydvarollemMycst He TOJIBKO
TIOJTy4YUTD O0bIle MH(GOPMALMK Ha JTeKIAH, HO ¥ TIPABHJIBHO er0 CTPYKTYPUPOBaTh, a B /la/IbHEHIIIeM - JTyUIlle OCBOUTE.

IMTogroToBKa K /1ab0paTOPHBIM 3aHATUSM HOCHT Da3/IMUHBINA XapakTep KaK II0 COZIEeP’KaHHUIO, TaK U MO CIO0KHOCTH WCIIOJIHEHUS.
MHorue nabopatopHsle 3aHATHs TPeOYIOT OO0/IBILION HCC/e/[0BaTeNbCKOM PaboThl, U3yUeHHs! AOMOHUTE/ILHOW HayYHOH JINTepaTyphl.
Ilpexxge YeM TIPUCTYIMTb K BBIOJHEHHIO TakKOW paboTel, oOyuaromjeMycsi HeoOXOAMMO O3HAaKOMHTBCS OOCTOSTENBHO C
Cofiep)KaHueM 3aJjaHus], YSICHUTb ero, OLIeHUTb C TOYKU 3DeHHUs] BOCIIPUATHS U 3allOMUHAHMsI BCe COCTAB/ISIOLINE er0 KOMIIOHEHTHI.
Pe3y/bTaThl 3KCIEpUMeEHTa, TpapuKU U T.J. ClefyeT CTPEMUTHCS MOJIYYUTh HENOCPeCTBEHHO MPH BBINOIHEHUH paboThI B
naboparopun. JlabopaTtopHast paboTa cumMTaeTCsl BBIIIOJHEHHOH TOJBKO B TOM CJIydae, KOTJia OTUeT 10 Hel MpHHAT. YeM cKopee
COCTaBJIEH OTUeT IMOCJIe POBeZieHHst paboThl, TeM MeHbllle Oy/leT 3aTpayeHo Tpy/a U BpeMeHH Ha ee 0(hopMJIEHHE.

3. BrimosiHeHYe JOMalIHe KOHTPOJIBHOM paboThI.

KoHTposbHast pabora sIB/IsieTCsl OHUM U3 OCHOBHBIX BUZIOB CAMOCTOSITeNIbHON paboThl, HAallpaB/IeHHO Ha 3aKpeIuieHye, yriaybsieHue
u o6oOujeHre 3HaHWH MO JAucLMIUIMHe. Llenblo BBITIOJIHEHWS] KOHTPOJIBHOM paboThl siB/sieTcst (OPMHUPOBAaHKWE HABBLIKOB
CaMOCTOSITeNTEHOTO TBOPUYECKOr0 pellleHHsl NMpogeCcCHOHaAbHBIX 3a/au. 3aflauaMi BBIITOJIHEHUs] KOHTPOIBHOM pabOoThl SIB/ISFOTCS
CHCTeMaTH3alys, 3aKkpeluvleHHe, yriyOjieHHMe M paclidpeHHe NpPHOOpeTeHHBIX OOydJarolUMcs 3HaHWM, yMeHMit U HaBBIKOB II0
grcupruiiHe. OOyJaronics BBINOHsIET KOHTPOJIBHY0 paboTy IO yTBEP)K/IeHHOH TeMe I107, PyKOBO/CTBOM ITpero/iaBarelis.

4. IToaroToBKa K MePONPUATHAAM TEKYILero KOHTPOJIA.

B KoHIle U3y4yeHUs! K&XKI0H TeMbl MOXKET TIPOBOUTLCS TeMaTU4ecKasi KOHTpO/IbHas paboTa, KoTopasi SIB/ISeTCs CPeJjCTBOM TeKYIIero
KOHTpOJIs1 OLleHKW 3HaHuiM. IToAroroBka K Heli 3ak/iouaeTcs B NOBTODEHMHU IPOHJEHHOrO Marepuana U IOBTOPHOM pellleHUU
3a/laHNH, KOTOPbIe PACCMaTPUBA/IMCH Ha 3aHATHSIX, a TAKKe B BBITIOJIHEHUH 3a/IaHUM /7S CAMOCTOSITE/IBHOI paboTHI.

5. ITogroroBka K IpOMe)XyTOYHOM aTTeCTaluu.

IMoaroToBka K 5K3aMeHy SIBJISIETCSI 3aK/IFOUMTE/IbHBIM 3TarioM U3Yy4eHUs! AWCLWIVIMHBL U SIB/SETCS. CPeJCTBOM IIPOMEKYTOUHOIO
koHTpossl. IloAroToBKa K SK3aMeHy IIpeArojiaraeT H3ydeHUe KOHCIIEKTOB JIeKL[UM, peKOMeHJyeMOW J/UTepaTypbl U Jpyrux
HCTOUHHMKOB, TIOBTOpEHHE MaTepyasioB JIabOpaTOPHBIX 3aHATHI. B mporlecce MOArOTOBKM K 3K3aMeHY BBISIBJISIOTCS BOIPOCHI, 110
KOTOPBLIM HET YBEePEHHOCTH B OTBeTe MO0 OTBeT o0ydaromjeMycst He siceH. [JaHHBIe BOIIPOCHI MO>KHO YTOUHHTB Y TIperofiaBaTerist Ha
KOHCY/IbTAaLUM, KOTOPasi IPOBOAUTCS Iepef; 5K3aMeHOM.




MuHKCTepCTBO cebCKOro xo3sicrBa Poccuiickoit @eepariun
(enepanbHOe rocyjapcTBeHHOe 010/)KeTHOe 00pa3oBaTe/IbHOE yUpeXX/ieHue
BBICIIIEr0 00pa3oBaHusA

"BATCKMH rocyjapCTBeHHbIN arpoOTeXHO/JI0rHUeCKH YHUBEepCUTeT"

YTBEPXIAIO

HexaHn nHxeHepHOTO (haKybTeTa
I1.H. Breiter>kanu

"18" anpesns 2023 r.

XHUMUA

pabouasi mporpaMma JAUCLIUMIIIMHBI (MOZY/IsT)

3akperuieHa 3a Kadeapoi TMOYBOBE/IeHN S, Me/THOPAI[UH, 3eMJ/IeyCTPOICTBA U XMMHUH

YuebHbIH T1aH CrerjuanbHocTh 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJ/IOTHYECKHe CPe/iCTBa
Criermanu3anys "TexHUUeCKre CpefCTBa arpONPOMBIIIEHHOIO0 KOMITIeKca"

Keanuduxkarys HH)XeHep

dopma 00yueHUsT 3a04Hasn

OO01ast Tpy/J0EMKOCTh 33ET

YacoB 110 yueOHOMY IIaHy 108 Bup! KOHTpOJIA Ha Kypcax:
B TOM UuCIIe: 9K3aMeHBbI 1
ayJUTOpHbIE 3aHATHS 12
caMmocTosiTelbHast paboTta 87
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂue YaCoB JUCIHMIIVIMHBI 110 KypCaM

Kypc 1

Bup ;iﬁmﬁ o PIT Vroro
Jlekuuu 4
JlabopaTopHEIe 8 8 8 |8
B Tom uucrne uHT.
WUroro ayn. 12 |12 12|12
KoHrakTHast paboTta 12 |12 12|12
Cam. pabota 87 |87 87|87
Uacsl Ha KOHTPOJTb 9 9 9 |9
Wtoro 108 |108 (10108

Kupos 2023



ITporpammy cocTaBuI(u):
K.X.H., 0oyeHm Kacedpbl nougosedeHus, Meauopayuu, 3emaeycmpolicmea u xumuu, Bmwopuna Mapuna HukonaegHa

PerienzeHT(b1):
0.c.x.H, npogpeccop, Konbicos HeaH Skoeneguu

Pabouast mporpamMmMa AWCLUILIAHBIL

Xumus
paspaboraHa B coorBercTBrr ¢ PT'OC:

®I'OC BO - cnemmanuter no crneruasbHoctd 23.05.01 HaseMHble TpaHCIIOPTHO-TEXHOJIOTWYECKHe CpejcTBa (TIpHKa3
Muno6pHayku Poccun ot 11.08.2020 1. Ne 935)

COCTaBJ/IeHAa HAa OCHOBaHWM YueOHOro ryiaHa:

CrnenpansHocTh 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOIOTUYECKUE CPefiCTBa
Crneuyanu3anus "TexHuUecKue Cpe/iCTBa arpoNpOMBILLIIEHHOT0 KOMILieKca"
0/100pEHHOT0 U YTBEP)K/IEHHOTO YUeHbIM COBETOM yHHBepcuTeTa oT 18.04.2023 npotokon Ne 5.

Pabouast mporpaMma AUCLUIUTHBEI PAaCCMOTpPeHa 1 0Zio0peHa yueOHO-MeToqUeCcKON KOMHUCCHel
IMporokosn Ne 8 ot "18" arpensi 2023 T.
Pabouast mporpamMma AUCLIMIUIMHBI PACCMOTPEHa U 0Zj00peHa Ha 3ace/jlaHuM Kadepbl

TIOYBOBEJ€HMS, Me/JIMOpalnu, 3eMHey€TpOﬁCTBa U XUMUHU

IIporokosm Ne 8 or " 18 " ampenst 2023 r.

3aB. Kadepoii npoceccop Korbicor MBaH SIKOB/IEBUU




BusupoBanue PII/] f/is MCrio/IHEHHS B 0UepeJHOM y4eOHOM rofy

Pabouast mporpaMma riepecMoTpeHa, 00Cy>kaeHa 1 0j00peHa [yisi ucrosHeHus: B 2024-2025 yue6HoM rofly Ha 3acefaHuy Kadeapsl

IIporokomor "__ " 2024 1. Ne

3aB. kadepoit

Pabouast iporpaMma riepecMoTpeHa, o6CcyskaeHa 1 ogo0peHa [yist ucrosiHeHus B 2025-2026 yue6HoOM rofy Ha 3acezaHuy Kadeapbl

Mmo4YBOBEA€HHUA, ME€/IUMOPALIUH, 3EMJIeyCTp0ﬁCTBa U XUMHUH

ITpoTtokonm ot "__" 20251, Ne _

3aB. Kadepoii

Pabouast mporpaMma repecMoTpeHa, 06Cy»kieHa 1 0/jo0peHa [ijist ucrosiHeHus B 2026-2027 yue6HOM rofy Ha 3acefaHuu Kadeapbl

IMo4YBOBEA€HHUA, ME€/IMOPALIUH, 3EMJICYCTp0ﬁCTBa U XUMHUHA

IMporokon ot "__" 2026T. Ne

3aB. Kadepoii

Pabouast mporpaMma repecMoTpeHa, 06Cy>KieHa U 0/j00peHa [iist ucrosiHeHus B 2027-2028 yue6HOM rofly Ha 3aceZiaHuy Kadeapbl

MMoYBOBe/IeHHUs, Me/TUOpaLuH, 38MJ'[EyCTp0ﬁCTBa U XUMHUH

IMporokon ot "__" 2027r1. Ne

3aB. kKadepoit




1. IEJIB (IJEJIA) OCBOEHMSA IV CLIATI/IHBI

1.1|mpriobpecTy 3HAHUSE U TMPAKTUUECKHe HABBIKK TI0 TIOJIEP’KAHUI0 U BOCCTAHOB/IEHHIO PabOTOCIOCOOHOCTH U pecypca
CebCKOXO3SHCTBEHHOW TeXHUKH W o0opyjoBaHus Haubomee 3¢¢heKTHBHBIMH crocobaMH B COOTBETCTBHE C
CYIIeCTBYIOUIMMH TEXHUYECKUMH TPeOOBAHHUSIMHU.

2. MECTO AU CIAII/INHBI B CTPYKTYPE OIIOIT

Luxkn (pazgen) OITOIT: |Bl.O

3. KOMIIETEHIIUM OBYYAIOIIET' OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHWS JUCIIUILIAHBI
(MOJIYJIsT)

OIIK-1 Crioco6eH CTaBUTh U PeIliaTh WHKEHEPHbIe U HayYHO-TEXHUUECKHe 3a/jaui B cepe CBOer mpodecCroHaIbHOM
JIeTeIbHOCTY ¥ HOBBIX MEXIVCLIMTIMHAPHBIX HAITPaB/IEHHH C UCITO/Ib30BAHUEM €CTeCTBeHHOHAYUHBIX,
MaTeMaTUYeCKMX U TeXHOJIOTHUECKUX MOJIeJIeH;

OIIK-1.1|3HaeT OCHOBHbIE 3aKOHbI MaTeMaTHYeCKHX, ECTECTBEHHOHAYUHBIX 1 0011ernpodecCrOHaNbHbIX AUCLUTUIH,
HeoOXO/[MMbIX /IS TIOCTAaHOBKH 1 pellleHHs] TUIOBbIX MH)KeHePHbBIX U HAyYHO-TEXHUUECKHX 33a4 B cdepe cBoeit
npoecCHOHANBHOM AesiTeNIbHOCTH M HOBBIX MeXX/MCLIMIVIMHAPHBIX HallpaB/aeHUH

OIIK-1.2|YMeeT cTaBUTh U pelllaTb HHKeHepHbIe U HayUHO-TeXHUYeCKHe 3aJaul B cdepe cBoeil nmpodeccroHanibHON
JIeITeIbHOCTH W HOBBIX MeXX/MCLMIUIMHAPHBIX HAMpaB/ieHUH C UCI0/Ib30BaHWEM eCTeCTBeHHOHAYYHbIX,
MaTeMaTUJIeCKHX U TeXHOJIOTHIeCKUX Moziesielt

OIIK-1.3|ByasieeT HaBbIKaMM TIOCTAHOBKY M PellleHust MH)KeHepPHBIX M HayUYHO-TeXHUYeCKHX 3a7jau B cdepe cBoeit
npoeCCHOHANMBEHOM AesITeNTbHOCTH M HOBBIX MeXX/JUCLIMTUIMHAPHBIX HalpaB/IeHUH C CII0/Ib30BaHUeM
eCTeCTBeHHOHayUHbIX, MaTeMaTHUeCKUX U TeXHOIOTHUeCKUX Mojeseit

4. CTPYKTYPA U COJIEP)KAHUE JVICIMIIIAHBI (MOZYJIST)

Kopg HanmeHoBaHue pa3je/noB U TeM /BUJ 3aHATHA/ Cemectp / | YUacoB HNnute IIpumeuanue
3aHATUA Kvbc DAaKT.
Pasgen 1.
1.1 OcHoBHbIe 3aKOHbI XUMMH /JIek/ 1 1 0
1.2 XumMmuueckass KUHeHUKa Ilepuoanveckuil 3akoH U MeprojuvecKast 1 4 0
cucrema snemenToB [I.W1. MenpeneeBa /Cp/
1.3 Xnmuueckast TepmoguHamuka /Cp/ 1 2 0
1.4 JvcnepcHele cucTeMbl, pacTBopkl /Cp/ 0
1.5 Teopusi cTpoenust atoma. Ilepuoarueckuii 3aKOH B CBeTe TEOPHUU 1 1 0
CTpoeHus aToMa. PaiitoaKTUBHOCTh, U30TOMBI, U300aph! /JIek/
1.6 Xumnueckas cBsi3b.B3aumogeiictBue Mexxay Mosekynamu /Cp/ 1 2 0
1.7 OKHC/TUTebHO-BOCCTaHOBUTE/TbHBIE peakiiuu /J1ab/ 1 4 2
1.8 lanbBaHHyYecKUe 571eMeHTbl.DJ1eKTpou3 coseld /Cp/ 1 2 0
1.9 Kopposusi meta/uioB. MeTozpl 3alUThl METa/lJIOB OT KODPO3HUH. 1 2 0
/J1ex/
1.10 CBoiicTBa 371eMeHTOB U UX coepuHeHui /Cp/ 1 2 0
1.11 Knacce! oprannveckux coefHenuii /Cp/ 1 2 0
1.12 ITommepst. [Tnactmaccel. Beicokomonekynspasle coequnenus /Cp/ 1 2 0
1.13 Xumuueckast uaeHTH(UKaus Betects /Cp/ 1 2 0
1.14 Krnaccel HeopraHwueckux coeavHeHud, OripefiesieHre COCTaBa 1 2 0
XAMUUECKOro coeguHeHust /Cp/
1.15 Omnpegenenue TerioBoro s¢dexra xumMuueckoi peakuuu /Cp/ 1 0
1.16 OrnpefiesieHrie 3aBUCUMOCTH CKODOCTHM XUMHUUECKON peakLUu OT 1 2 0
YCJIOBUH MpOTeKaHus peakiwi /Cp/
1.17 OKHC/IMTebHO-BOCCTAaHOBUTE/TBHEIE peakluu. /J1ab/ 1 2 0
1.18 HampaBneHne WOHHBIX OOMEHHBIX TIPOLECCOB B pAaCTBOpax 1 0
371eKTPOoJITOB /Cp/
1.19 pH pactBopos. I'ugponu3s coneii /Cp/ 1 2 0
1.20 Kowmrmnekcnsle coegunenyst /Cp/ 1 2 0
1.21 Yrnesogopogasl /Cp/ 1 2 0
1.22 Kucnopoacozepkanue coefiienust /Cp/ 1 2 0
1.23 JKupsl, yrieBoapl, 6esku /Cp/ 1 2 0
1.24 KauecTBenHble peakijuu Ha KaTHOHBI /Cp/ 1 2 0
1.25 KauecTBeHHbIe peakiuu Ha aHUOHBI /Cp/ 1 2 0
1.26 3alUTHbIE TTOKPHITHS MeTa/UIOB /J1ab/ 1 2 2
1.27 DdXMA /Cp/ 1 2 0
1.28 OnemeHThI ['N1aBHBIX, MO60YHBIX TIOATpyTI /Cp/ 1 2 0




1.29 BrbInosiHeHKe IOMAITHUX KOHTPOJIbHBIX pabot /Cp/ 1 10 0
1.30 Knaccer opranuueckux coepuHenuit /Cp/ 1 11 0
1.31 Konnougueie cucremsl, pactBopel BMC /Cp/ 1 10 0
1.32 IToBepxHOCTHEIE siBjieHuUst. Aficopbuust /Cp/ 1 10 0
1.33 OK3aMeH /DK3aMeH/ 1 9 0

5. ®OH/l OMEHOYHBIX CPE/ICTB

Pabouasi mporpamMma JUCLMILIMHBI obecrieueHa (GOHAOM OLEHOYHBIX CPEJCTB AJIs MPOBEJEHHUs] BXOAHOrO, TEKYIIEro KOHTPOJS U
MpOMeXXyTouHO# arTectarud. Coziep>kanue (hOHJA OLIEHOYHBIX CPE/ICTB MPe/CTaBIeHO B MPUIOKeHUH 1 1 2.

6. YYEBHO-METONYECKOE U TH®OPMAITMOHHOE OBECIIEYEHUWE JVUCHUILIMHBI (MOYJIS)

6.1. PekomeHAyeMas uTeparypa

6.1.
ABTOpBI, COCTaBUTE/N 3arnaBue W3parenscTBo,
JI.1 |CyBopos, A. B./ A. B. |O61ias u Heoprannueckasi xumust B 2 T. Tom 1 [DeKTpoHHbIi pecypc]: Mockea :
CyBopos, A. b. yueOHUK /11 By30B W3parenscTBO
HukombCKUi. Pexxum fioctyna: https://urait.ru/bcode/451817 FOpaitr, 2020
JI.2 |Hukoneckuii, A. b./ |O6mas u HeopraHuueckast XuMus B 2 T. Tom 2 [D1eKTpOHHBIH pecypcl: Mocksa :
A. B. Hukonbckuit, A. |yueGHUK /171t By30B N3partenbcTBO
B. CyBopos. Pexxum proctymna: https://urait.ru/bcode/451818 FOpaiir, 2020
JI.3 |IerommxwuHa H. A, Oo61mast xumust. JITabopaTopHBIN MPaKTUKYM. [/l HH)KeHEPHO-TEXHUUECKUX CaHKT-
Munaesckas JI. B., HarpaB/IeHui TIOATOTOBKH U CTIel[MaIbHOCTel: yuebHo-MeToqruueckoe mocobre |ITetepOypr:
TkauéBa M. B. Pexxum poctyna: https://e.lanbook.com/book/207029 Jlanb, 2022
JI.4  |KopoBuH H. B., Oo6rmas xumust. Teopust U 3a/jaum: yuebHOe TTocobue J1/1s1 By30B CaHKT-
Kynemos H. B., Pexxum proctyma: https://e.lanbook.com/book/291182 IMetepOypr:
lonuapyk O. H., Jlans, 2023
Kawmsbmmoga B. K.,
Jlanckas U. U.,
MschukoBa H. B.,
Ocuna M. A., ¥Yapuc
E. d., dwrynos H. A,
Koposuna H. B.
JI.5 |Burpanenko FO. T., XvMusi: MeTOAUUeCcKre YKa3aHHUsl U KOHTPOJIbHBIE 3a/laHusl /ISl CTYAeHTOB CaHKT-
Batigakos /1. JI. HanpaB/ieHui nogrorosku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, IMetepOypr:
05.03.06 ouHoti hopMbI 06yUeHMst CII6IJITY, 2022
Pexxum poctyna: https://e.lanbook.com/book/308699
JI.6 |MopaueBckuii A. I'., |DseKTpoXxuMus pacIuiaB/eHHBIX coeli: yueGHOe rocobue /151 By30B CaHKT-
@upcoBa E. T. Pexxum poctyna: https://e.lanbook.com/book/322559 IMetepbypr:
Jlanb, 2023
JI.7  |PyccaBckas H. B., Xumusi: yue6HO-MeTOJUUeCcKoe Tocobue WpkyTck:
flceko C. B., flkumosa |Pexxum goctymna: https://e.Janbook.com/book/342092 UpI'YIIC, 2022
I A
JI.8 |lkonbHukos E. B. OO61mast ¥ HeopraHuueckast XuMusi. JIabopaToOpHbIN MPAKTHUKYM 10 0011iei CaHKT-
XUMUH: yuebHOe Tocobre [1s MOArOTOBKY OaKa/laBpOB M0 HAIlpaBJIeHHUsIM ITetepbypr:
18.03.01 «xumunyeckas TexHonorus», 18.03.02 «3nepro- u CIIGIJITY, 2023
pecypcocOeperaroliiyie MpoLecchl B XMMUUECKOM TeXHOJIOTUH, HeTeXUMUM 1
broTexHOMOrUM» BCeX (OpM 00yuUeHus
Pexxum pocryna: https://e.Janbook.com/book/348023
6.2. [lepeueHs pecypcoB HH(OPMaLMOHHO-TeJIeKOMMYHHKALMOHHOM ceTH "VHTepHeT"
31 |Xumuk [DnekTpoHHBIN pecypc]: CaliT 0 XUMMH - D/IeKTPOH. JaHHble- pexkuM jocTyna: http://www.xumuk.ru/.-3arz. c
JKpaHa
D2 |Hayunas snekTpoHHasi bubnroreka [DeKTpoHHBIN pecypc]. - Pexxum pocrtyna: http:/elibrary.ru/defaultx.asp. - 3ars. ¢
9KpaHa
6.3. IlepeueHb HH(POPMALHOHHBIX TEXHOIOTHH
6.3.1 IlepeueHb MPOrpaMMHOT0 00ecIeYeHHs]
6.3.1.1|OmnepauyionHasi cucteMa cemeiictBa 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|TTpunosxenns 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|AnruupycHoe I1O 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 IlepeueHp HH(OPMALMOHHBIX CHIPABOYHBIX CHCTEM H COBPEMEHHBIX NPo¢eCCHOHATBHBIX 0a3 JaHHBIX

6.3.2.1|1ndopmarmonHas cripaBouHasi cucrema: "KoncynbrantlIntoc”

6.3.2.2 | opmarmonHas cripaBouHasi cuctemMa: "T'apaHT Aspo”

6.3.2.3|TIpodeccronanbHast  6asa  gadHbIX: HayuHas  omekTponHass — 6ubsivoreka  elibrary.ru  Pexxum  goctyra:
http://elibrary.ru/defaultx.asp

6.3.2.4|TlpocdeccuoHanbHast  6a3a JaHHBIX: OJeKTpOHHBIA KaTajor PI'BOY BO Barckuii T'ATY PexuM [ocTyma
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIUVINHBI (MOAYJIS)

7.1|Onucanve MaTepuanbHO-TEXHUYECKOW 0a3bl, HEOOXOAWUMOM AJsi OCYIIecTB/eHUs 00pa3oBaTe/bHOrO MpoLecca Io
JUCIMIUIMHE (MOAY/I0) TipeficTaBeHo B [punoxenvu 3 PTI/I.

8. METO/JUUECKHUE YKA3AHUSA /I/Is1 OBYYAIOIINXCS II0 OCBOEHMIO AVCLIATIIMHBI (MO/1YJIsT)

OcBoeHHe AUCLUTUIMHEI TPOBOJUTCS B (hOpPMe ayJUTOPHBIX 3aHATHH U BHEAyJUTOPHOHW CaMOCTOSITe/TbHOM PaboThl 00yJaroIXCs.
Ilpy TipoBeJieHUM ayAUTOPHBIX 3aHSTUN TPeAYCMOTPEHO IpUMeHeHHe CIeAyHOLUIMX WHHOBALMOHHBIX (OPM YueOHBIX 3aHSTHH,
Pa3BUBAIOIIMX Y OOYJArOLIUXCs HaBBIKM KOMaHJHOW pabOThbl, MEX/IMYHOCTHOM KOMMYHHKALIUH, TIPUHATUS PEILeHUH, JTU/epCKue
KauecTBa: paboTa B MasbIX TPyMIax; JUCKYCCHs; W3y4eHHe W 3aKpelUleHHe HOBOTO MaTepyaja Ha WHTEPAaKTUBHOM JIEKIIN;
WCII0/Ib30BaHre OOILIECTBEHHBIX PECYPCOB, COL[MA/IbHBbIE MPOEKThI U [JPYrHe BHeayAWTOpPHbIE METOAbl 00yueHus; 0O6CyKaeHHe U
paspelueHHe pobsieM; JieJIOBbIe U POJIeBbIe UIPbI; pa300p KOHKPETHBIX CHTYaLIUH.

KomuecTBo 4acoB 3aHATHIA B MIHTEPAaKTHUBHBIX ()OpMax OIpefieeHo YIeOHBIM ITTTaHOM.

[pakTHuecKass TOATOTOBKA TIPU pealu3aluyd [JUCLMIUIMHBI OpPraHu3yeTcss IIyTeM TIPOBeAeHusi J1abopaTopHbIX —pabor,
NpeyCMaTpPUBAIOIMX y4yacTHe OOYYalOIUXCS B BBIIOJHEHWHM OT[EJbHBIX 3/7€MEHTOB paboT, CBs3aHHBIX C OyAyed
TIpodeCCUOHATBHOM AesTeTbHOCTHIO.

BHeayuTOpHast camocTosiTe/ibHas paboTa OCyILeCTB/ISETCS B CeAYIOMUX GopMax:

— CaMOCTOSITe/IbHOe U3yueHNe TeopeTUUeCcKoro MaTepyana (TeM JUCLUIIIUHBL);

— MOJTOTOBKA K JIEKLIMSIM U J1Ta00PaTOPHBIM 3aHSTHSIM;

— BBITIOJIHEHHE KOHTPOJIBHOM JJoMalliHel paboThl ¥ MHBIX WHIWBU/YaJIbHBIX 3aaHU;

— MOAIrOTOBKA K MEPOTIPUSATHSAM TeKYI1L[ero KOHTPOJIS;

— MOJrOTOBKA K MPOMEXXYTOUHOM aTTecTalyy.

ITpy opraHM3alii CaMOCTOSTebHOM paboThl HeoOX0AUMO, TpeXke Bcero, 0OpaTUTh BHUMaHKe Ha KJFOUeBble MOHSTHs, HeCyIlye
OCHOBHYIO CMBICJIOBYIO Harpy3Ky B TOM WJIM MHOM pa3zesie yueOHOM AUCLUTIIHEL

1. CamocTosTe/IbHOe U3yueHNe TeM AUCLUIUIUHEL.

st paboTel HEOOXOVIMO O3HAKOMHTBCS C yUeOHBIM IUIAaHOM JUCLMIUIMHBI M yCTaHOBUTH, KaKOe KOJHMUECTBO YaCOB OTBEZIEHO
yueOGHBIM [IAHOM B 11€/I0M Ha U3yUeHHe AWCLUIUIAHBL, Ha ayAUTOPHYIO paboTy C Mpero/iaBaTesieM Ha JeKLMOHHBIX U 1ab0paToOpHbIX
3aHATUAX, @ TaK)Ke Ha CaMOCTOSTeNbHYI paboTy. C Le/lb0 ONTUMAalbHOM CaMOOpraHW3allii HeoOXOAHMMO COTOCTaBHUTH 3TY
WH(pOPMAaLIUIO € TPadUKOM 3aHATHI U BBIIBUTH HanboOJee 3aTpaTHBIE TI0 BpeMeHH U 00beMy TeMEI, UTOOBI 3apaHee ONpPeeUTh IS
cebst meprozbl 06beMHBIX 3aziaHuit. Llenecoobpa3Ho HauaTh paboOTy C M3yUeHwsl TEOPETUUECKOr0 MaTepHaa, OCHOBHBIX TEPMUHOB U
TIOHSATHH Kypca U C MUCbMEHHBIX OTBETOB Ha MH/MBU/Iya/lbHblE U TECTOBbIE 3a/IaHus.

2. TToATOTOBKA K JIEKIIMOHHBIM U J1a00PaTOPHBIM 3aHSTHSIM.

TpaguiioHHOW (OpMOI TpernojiHeCceHUss MaTepuana SB/sSeTCs JieKuus. Kypc Jekiuil mo mnpeAMeTy [aeT Heo0XOAUMYHO
vH(GOPMaLMI0 TI0 W3yUYeHHWIO 3aKOHOMEpPHOCTeHl U TeHJeHIWH pa3BUTHsS O00BeKTa U TIpeMeTa MWCCIe0BaHHS H3ydaeMoi
JUCLIMTIMHBL. JIEKLIMOHHBIM Marepuan peKOMEHIYeTCs KOHCIIEKTHPOBaTh. KOHCIEKTHI I03BOJISIOT OOY4YaroIIeMyCsi He TOJIBKO
MOJTyYUTh O0rbIle MH(GOPMALMK Ha JIeKIH, HO ¥ TIPABUJIBHO ero CTPYKTYPUPOBaTh, a B Jla/IbHEHIIIEM - JIyUIlle OCBOUTE.

IMTogroToBKa K /1ab0OpaTOPHBIM 3aHATHUSIM HOCHT Da3/IMUHBINA XapakTep KaK II0 COZIeP’KaHHIO, TaK U MO CI0KHOCTU WCIIOJIHEHUSI.
MHorue 1abopaTopHbIe 3aHsATHs TPeOYIOT 6O/IBIION UCC/IeA0BaTeIbCKON PabOThI, M3YUeHHs JOMOTHUTE/HHON HAyUHOW JIMTEPATYPhI.
Ipexxge YeM TIPUCTYIMTb K BBIOJHEHHIO TakOW paboThl, oOyuaromeMycsi HeoOXOAMMO O3HAaKOMHTBCS OOCTOSATENBHO C
cofiep)KaHueM 3aJjaHusl, YSICHUTb ero, OLIeHUTh C TOYKU 3PeHHs] BOCIIPUSITHSL U 3alIOMHUHAHUsI BCEe COCTABJISIIOLINME €T0 KOMITOHEHTEI.
Pe3ysbTaThl 3KCIIEPUMEHTa, TpapuKd U T.J. CJe[yeT CTPEMUTHCS TOIYYHTh HENMOCPeACTBEHHO IIPU BBITIOJHEHHWM paboThl B
naboparopun. JlabopaTtopHast paboTa cuMTaeTCsl BBIIIOJHEHHOM TOMBKO B TOM CJIydae, KOTJa OTUEeT 1O Hel MpHHAT. YeM cKopee
COCTaBJIEH OTYET TI0C/Ie MTPOBeeHust paboThl, TeM MeHbIIIe OyeT 3aTpaueHo TPYy/Ja U BpeMeHH Ha ee 0(pOpMIIEHHE.

3. BrinosiHeHYe JOMalIHeH KOHTPOJIbHOM paboThI.

KoHTposbHast paboTa sIB/IsieTCsl OfJHUM U3 OCHOBHBIX BUZIOB CAMOCTOSITebHON paboThl, HallpaB/IeHHO Ha 3aKperuieHre, yriaybieHue
u 00006uieHre 3HaHMH MO AUCLUIUIMHE. Llefbi0 BBIMOMHEHUS KOHTPOJILHON paboThl sIB/sieTcsi (OPMHUPOBAHHE HABBIKOB
CaMOCTOSITeNIEHOTO TBOPUYECKOr0 pelleHHsl MpogeCcCHOHaAbHBIX 3a/ay. 3afiauaMi BBITOJIHEHUs] KOHTPOIBHOM paboThl SIBJISFOTCS
cUCTeMaTh3alysl, 3akpervieHue, yriayOjeHHe W paclivpeHWe TPHUOOpeTeHHBIX O0YJaroIMMCsl 3HAHUWM, YMEHHH U HaBLIKOB TIO
gucturiviHe. OOyyYaronuiics BBIMOMHSIET KOHTPOJIBHYIO PaboTy 110 yTBepKJeHHOW TeMe M0J, PYKOBOJCTBOM Tpero/iaBaTe/is.

4. TToArOTOBKA K MEPOTNPUSTUSM TeKYIero KOHTPOJIS.




B KoHIJe W3yueHUs K&XX/0l TeMbl MOKeT TIPOBOJUTECS TeMaTHUecKast KOHTPO/IbHAs paboTa, KOTOpasi sIB/ISIETCS] CPeACTBOM TeKYILero
KOHTpOJIs1 OLleHKW 3HaHuM. IToAroToBKa K Hell 3ak/aiouaeTcss B NOBTODEHWMHU IIPOHJEHHOrO Marepuasa U TOBTOPHOM pellleHU!
3aflaHuii, KOTOpBIe PACCMaTPUBA/IMCh Ha 3aHSTHSIX, A TAK)KE B BBITIOJTHEHWH 3alaHUM 7S CAMOCTOSITE/TEHOU pabOoThI.

5. IToaroroBka K MpOMe)XyTOYHOM aTTecTallyu.

IToaroToBKa K 5K3aMeHy SIB/SIeTCSl 3aK/IFOUWTEBHBIM 3TarloM M3yueHHsl AUCLUIUIMHBI U SIBJISETCS CPEeJCTBOM IPOMEXYTOUHOTO
KOHTpoJis. IloAroTOBKAa K 95K3aMeHy IIpejrio/siaraeT M3yuyeHHWe KOHCIIEKTOB JIeKLMH, peKOMeHAyeMOM JuTepaTypel U ApPYrux
HCTOYHMKOB, TIOBTOPEHHE MaTepuasioB 1abopaTOpHBIX 3aHSATHH. B mpolrjecce MOATOTOBKM K 3K3aMeHY BBISIBJISIOTCSI BOIPOCHI, IO
KOTOPBIM HET YBEPEHHOCTH B OTBeTe MO0 OTBET 00ydyaroiiemMycst He siceH. JJaHHbIe BOTIPOCHI MOXKHO YTOUHHTD Y TPeTozaBaTess Ha
KOHCYJ/IbTalll, KOTopasi TPOBOJUTCS T1epe]] 9K3aMeHOM.




ITpunoxenue 1

®OH OIEHOYHBIX CPECTB

[J151 IPOBe/leHNs] [IPOMeKYTOYHOM aTTecTalliy 10 AUCLUIIIHE
Xumus
23.05.01 HazemHble TpaHCIIOPTHO-TEXHO/IOTMYECKUe CPe/ICTBa
Ipodwuns: 23.05.01 TexHuyeckue CpeACTBa arpONPOMBIILITIEHHOT0 KOMILIeKCca



1. OnucaHue Ha3HAYeHNA U cOCTaBa (GoH/|a OL[eHOYHBIX CPEACTB

Hacrosimuii donp oneHounsix cpegctB (POC) BxoguT B cocTtaB paboueil porpamMMbl AUCHUIUIMHBL « XUMUSI» U
npejjHa3HaueH [JIs OL|eHKHM IUIaHUpYeMbIX pe3y/bTaToB OOyUeHHs - 3HAHWH, yMeHUi, HaBbIKOB, XapaKTepU3YIOLIMX ITallbl
(hopMUpOBaHUs KOMITeTeHLIWH (11.2) B MpoLjecce U3yuyeHust JaHHOW AUCLIUIIMHBI.

®OC Bkmoyaet B cebs1 OLleHOYHbIEe MaTepHaJIbl A/ IIPOBeJieHHs IIPOMeXXyTOYHOH aTTecTaluy B popme 3adeTa.

®OC pa3paboTaH Ha OCHOBAHWU:

- ®I'OC BO - cneyuamuter no crepuanbHocTd 23.05.01 Ha3seMHble TpaHCIOPTHO-TEXHOJIOTMUECKHE CpefiCcTBa
(mpuka3 MuHo6pHayku Poccun ot 11.08.2020 . Ne 935)

- Tlonoxenust «O ¢opmupoBaHruM ¢OH/A OLIEHOUHBIX CPeJCTB [/l NPOBeZeHHs TeKyleld, NMPOMEXyTOUHOU |
WTOTOBOM aTTeCTaLiy 00yJarolIuXCs 1o 00pa3oBaTe/bHbIM MPOrpaMMaM BHICIIIET0 00pPa30BaHMs».

2. IlepeyeHp KOMNETEeHIUH C yKa3aHHeM 3TanoB X (OPMHPOBAHHUA B MpoIecce 0CBOEHHsI 00pa3oBaTeIbHOM
NPOrpamMMeI

— OIIK-1: CriocobeH CTaBUTb U pellaTh WHKEHepHble W HAy4yHO-TeXHUUeCKWe 3afaud B cdepe cCBoeit
rpod)eCCHOHAIBHON esATeTbHOCTH M HOBBIX MeXKIMCLIMTUIMHAPHBIX HalpaB/leHHi C WCTO0/Ib30BaHMEM eCTeCTBeHHOHAyUHBbIX,
MaTeMaTHUeCKUX U TeXHOJIOTUYeCKUX MoJielel;

Kop Itanb! GopMHUPOBaHHA KOMITETEHIUH
(opmupye B MPOI[ecce 0CBOEHHs 00pa3oBaTe/IbHOH MPOrpaMMbl
Mo
KOMIIeTeH HavanbHb1# OcHoBHOIT 3aK/II0YUTe/ILHBIN

11507
MaTtematrka Teopust MEXaHU3MOB ¥ MallH OCHOBBI TEXHOJIOTUH DPEMOHTa U
Xumust ComnpoTHBIeHHE MaTepHaiOB MO/IepHU3AIIN Ha3eMHBIX
Ou3mKa OCHOBBI TEOPUU Ha/IEXKHOCTU TPAHCIIOPTHO-TEXHOJIOTHUECKUH
HauepTarenbHasi reoMeTpus Hetamu MamMH M OCHOBBI | CUCTEM
VnxeHepHas rpaduka KOHCTPYHUPOBaHUsI OneKTpoTeXHUKa u
Teoperuueckasi MexaHHUKa I'ugpaBmvika 3/1eKTP000O0pY/I0BaHNE HA3eMHBIX
MartepuasnoBeeHue. TenoTexHUKa TPAHCIIOPTHO-TeXHOJIOTUUECKUX
TexHosmoruss KOHCTPYKIMOHHBIX | KOHCTpyKUus U | cucTeMm
MaTepHasioB 9KCTUTyaTal[iOHHbIE cBoiictBa | TexAanueckas IKCIUTyaTalust

OIK-1 YuebHast MPAaKTHKA | Ha3eMHBIX TPaHCIIOPTHO- | aBTOMOOM/IEH
(TexHOMOTHYECKAS TIPAKTHKA | TEXHOJIOTHUECKUX CUCTEM ITpou3Bo/ICTBEHHAS TIPAaKTHKA
(ropstuast u xono/iHast 06paboTka | OCHOBBI TeXHOJIOTHH | (TIpeJAUIlsIOMHas MpaKkTHKa)
MeTaJIIoB)) TIPOM3BO/ICTBA HaszeMHbIX | ['ocyapcTBeHHast WTOrOBast
YuebHast TIPAaKTHKa | TPAHCIIOPTHO-TEXHOJIOTMUECKUX aTTecTalus
(o3HaKOMUTE/bHAS TIPAKTHKA) CHUCTEM
IIpon3BoacTBeHHass  TpakTuka | ['mapaBmmueckue u
(TexHOMOTHYECKAS MPAaKTHKA | THEBMaTUUeCKHe CUCTEMBI
(3aBopCKas)) Ha3eMHbIX TPaHCIIOPTHO-
TEXHOJIOTHUECKUX CUCTEM
DNeKTPOTeXHUKA U 371eKTPOHHUKA

3. IllianupyeMble pe3y/IbTaThl 0CBOEHHs 00pa30BaTe/IbHOI NPOrpaMMsl N0 JUCHUIUINHE, BEIPa)XeHHbIe yepes3
KOMITeTeHI|MH U NHAMKATOPbI MX /OCTIKeHUH, ONIHCAaHHe IIKa/I OI{eHHBAHMSA

HaumeHoBa
e HaumeHoBaHue
Ko/ 1 HauMeHOBaHHe OLIEHOYHOT0
Koj 1 HaiMeHOBaHMe HHANKATOPA /JOCTH)KeHUS KOHTPOJ/IUP
(opmupyembix - cpejcTBa
< ¢opmupyemoii KoMneTeHIIUH yeMbIX .
KOMITIeTeHLuM NMPOMe)XXyTOYHOH
pas3/jiesioB U
aTTecTanuu
TeM
— OIIK-1. Cmocoben 3Haet OCHOBHLIE 3aKOHBI Paszen 1 TecToBEIE
CTaBUTb W  pellaTb MaTeMaTHUYeCKHUX, A 3aflaHus U
Co/lep>KaHus
WHKeHepHbIe U eCTeCTBeHHOHayUHbIX U aGoueii BOIIPOCHI K
Hay4HO-TeXHUUYeCKue o0r1ernpoheccUoHaTBHBIX ﬁ OrDAMMEL 9K3aMeHy I10
3ajauu B cepe cBoeit JUCHWIIMH,  HeOOXOAWMBIX /ISt porp JUCLIUTUTUHE
o JUCLIUTUIVH
ripodeccroHaNbEHON OIIK-1.1. [OCTaHOBKM M PpeLIeHUs] TUIOBbIX o
JlesiTeJIbHOCTH u HWH)XEeHEPHBIX U HayYHO-TeXHUYECKUX
HOBBIX 3a/au B chepe cBOeH
MeXXIUCLIMTITMHAPHBIX poheCCUOHATBHON /eATeTbHOCTH U
HaripaBJIeHU C HOBBIX MeXAUCLIUTITMHAPHBIX
HCITI0/Tb30BaHUEM HaripaBJ/ieHUMH
€CTeCTBEHHOHay4HBIX, Ymeer CTaBUTb u pellaThb
MaTeMaTH4eCKUx u OIIK-1.2. WH)XeHepHbIe U HayYHO-TeXHUYeCcKue
TeXHOJIOTHYeCKUX 3aAaqH B C(bepe CBOEP’I




Mo/enew; rpodeCCHOHANMBLHON /IeSITeNTbHOCTH 1
HOBBIX MEXXTUCLIUTITMHAPHBIX
HarpaB/ieHWH C  WCII0JIb30BaHUEM
€CTeCTBeHHOHAyUHBIX,
MaTeMaTU4eCcKuX U
TeXHOJIOTHUECKUX MoJiesiei

Brnajieer HaBbIKaMM TIOCTAHOBKU U
DeLleHNsT WHXEeHepHbIX W Hay4HO-
TeXHUUECKHUX 3aflad B cdepe CBoeit
npod)eCCHOHANMBLHOMN /IeSITeNIBHOCTH 1
HOBBIX ME>KIUCIUTIMHAPHBIX
HarpaB/ieHUHd C  WCI0JIb30BaHUEM
€CTeCTBEHHOHAYUHbIX,
MaTeMaTU4eCKUX u
TeXHOIOTUUECKUX Mo/iesied

OIIK-1.3.

Onst onleHKH C(OPMHUPOBAHHOCTA COOTBETCTBYIOIMX KOMIIETEHL[UH M0 [JUCLUIUIMHE «XWUMHUs» TIPU TPOBeIeHUH
MIPOMEXKYTOYHOM aTTecTalyy B hopMe 3K3aMeHa MIPUMEHSIETCS CIeyIOILasi [IKajla OLeHUBaHUSI:

[ITkana oLleHWBaHUS
HEY/IOBJIETBOPUTET OBJIETBOPUTE/HH
No Kpurepnn orjeHrBaHusA A LHO P A op XOpOLIO OT/IMYHO
ITokasarenu

Huskuii  ypoBenb| IIpefcTaBiieHbl Tepnoe 3HaHue| BbICOKMII ypoBeHb

YCBOEHUSI 3HaHUs TOJIbKO| Marepuana YCBOEHUSI
YpoeeHb YCBOEHUSI

MaTepua’a. OCHOBHOTO MaTepuara,
obyuarorumcst

. IIpopmeMOHCTPUPOB | MaTepuana, HO He TPOZIeMOHCTPUPOBA

TeOpeTUYeCKUx 3HAHUN U

1 aHo He3HaHUe | YCBOEHbI ero HO YyMeHHe TeCHO

yMeHHe WCTOIb30BaTh WX .
3HaYUTEebHOU JeTanm CBSI3bIBaTh TEOPHUIO
I pelleHust o
4yacTu C TIPaKTUKOMU
npodeCcCHOHANBHBIX 3a/1a4
TeopeTHYeCcKoro
MaTepHasa
OOyuatoruics OO0yuatoruiics OO6yuatromuiics OO6yuatorumics
HeyBepeHHO, C| UCTBITHIBAET TIPaBUILHO cB0OO/IHO
GosbIIUMU 3aTPyAHEHUs TIpU| MPUMEHsIeT CTIpaBISIeTCst d
3aTpyJHEHUSIMU BBITIOJIHEHUU TeopeTHYeCcKue 3aja4yamy,
BBITIOJIHSIET MpaKTHUYeCKUX TI0JI0KEeHUSsT NpH| BOIpOCaMu u
TpaKTUYecKue abot eleHuu TUMU  BUJaMHU
IIpaBUMBHOCTL  pellieHus P P P APY A

2 paboTsl TPaKTUYEeCKUX TIpUMEeHeHUs

TIPaKTUYeCKOro 3a/laHust o
BOMNPOCOB U 33flay,| 3HaHUM, IIpUYeM He
BJIafieeT 3aTpyAHSeTCS d
HEOOXOAUMBIMU OTBETOM pu
HaBBIKAMH Y| BUAOU3MEHeHU!
rpuemMamu UX| 3alaHui
BBITIOJIHEHUST

3 | JlornuHOCT®, Cy1ecTBeHHbIE Hetounoctu B| I'pamotHOoe u mno| VcuepneiBatore
000CHOBAHHOCTb, OLIMOKH, HeT| OTBeTax, CYLLeCTBY Tocjie/oBaTebHO,
YEeTKOCTb OoTBeTa  Ha | OTBETOB Ha| HeJ0CTaTOYHO W3JI0)KeHHe YETKO W JIOTUUEeCKH
BOTIPOCHI JIOTIO/THUTE TbHbIE TIpaBUILHbBIE TeopeTUYeCcKoro CTPOMHO

YTOUHSIIOLI[HE (hopMyJTUPOBKHY, MaTepuara, He| u3/araeTcs
BOIIPOCHI HapylleHUs JlonycKas TeopeTUYeCKUn
JIOTUYEeCKOU CYLeCTBEHHBIX MaTepuan
TI0C/1e/]0BaTebHOCT | HETOUHOCTe! B
W B U3/I0KEHUM| OTBETe Ha BOIPOC
MIPOrpaMMHOT0
MaTepHara.

4 | Pabora B TeueHne | Imerotcst NmeroTcs AKTHBHa4, AKTHBHaH,
cemMecTpa, Ha/lMurie | MHOTOUMC/IEHHBIe | TIPOTYCKU 3aHSTHH,| 3a[0/DKEeHHOCTh 3a/10JDKEHHOCTD
3a/]0/DKEHHOCTH M0 | MPOIYCKW 3aHATHH,| YaCcTU4Has OTCYTCTBYeT OTCYTCTBYeT
TeKyleMy KOHTPOJIIO | 33/I0/DKEHHOCTb T0| 3a[0/DKEHHOCTh I10
yCI1IeBaeMOCTH. TeKylleMy TEKYIIeMy

KOHTPOJIIO 3HAHUM | KOHTPOJIFO 3HAHUM

4. TunoBble KOHTPO/IbHbIE 33JaHUA WIM HHbIE MaTepHasibl, HeOOXOAUMbIE AJIsi OLeHKH 3HAHUH, YMeHHMIi,
HaBBIKOB M (WJIH) ONBITA [{eATeJIBHOCTH, XapaKTepU3yHIuX 3Tanbl (opMHpOBaHUS KOMIIETEHIMI B Iporecce
ocBoeHHs 00pa3oBaTe/IbHOI MPOrpaMMbI



Bonpocsl /151 IOArOTOBKH K 3K3aMeHY M0 AUCI{UILINHE
«XUMUSI»
23.03.03 OkcrutyaTalys TPaHCIIOPTHO-TEXHOJ/IOTMUECKUX MAalllMH U KOMIIJIEKCOB
ITpodwunb: 23.03.03 ABTOMOOMIN Y ABTOMOOUITBHOE XO3STUCTBO

1. Xumus Kak npejmeT ecTeCTBO3HaHUs. [IpeMeT XMMHM U ero CBsi3b C APYTMMU HayKaMU. 3HaueHWe XUMUU B U3yUeHUH
TIPUPO/IBI ¥ PA3BUTHH TEXHHKH U CeJIbCKOTO X035 CTBa.

2. XumM3aLus CeIbCKOro X03sKiCTBa. XMMUS U OXpaHa OKpY>Karollel cpefbl.

3. CremneHb 37€KTPOIUTHYECKON Aucconanyy. PakTopsl, BAUAIOLIME Ha BeJIMUMHY CTeleHu Auccouuani. CHbHbIe U
c1abble 3/1eKTPOTUTHI.

4. KatopHble ¥ aHOZIHBIE TOKPBITHS. KOppo3usi XpOMUPOBaHHOTO JKesle3a NPY HapyllleHUH 11e/I0OCTHOCTH MOKPBITUS

5. OcHOBHbIe MOHATHUS XUMUU: aTOM, MOJIEKYJ/1a, XMMUYeCKUH 3/1leMeHT, MOJIb, MOJISIPHasi Macca.

6. OO61jas xapakTepuCTHKa MeTa/luIoB, UX (U3MUecKHe CBOMCTBA. 3aBUCHMOCTb CBOMCTB METal/IOB OT WX IOJIOXKEHUs B
niepuoindeckoit cucreme . V1. MeHeneeBa

7. BHyTpeHHee CTpoeHHe MeTa//IOB. XHMHUeCKHe CBOWCTBA MeTaslIOB.

8. Xwumuueckoe paBHOBecue, npuHLu Jle [llaTenbe 3anuiunTe KOHCTAHTY XMMUUECKOTO paBHOBecHsi peakiuii: Fe,O;k,
+3COr) - 2Few)+3CO0xar); Nary+3Hyr) - 2NHs(r),

9. OcHOBHBIe 3aKOHbl XMMHU: 3aKOH COXpaHeHHsl Macchl U 3Hepruu M. B. JIoMOHOCOBa, 3aKOH MOCTOSIHCTBA COCTaBa
XUMUYeCKUxX coefuHeHni [Ipycra.

10.JIérkue KOHCTPYKLIMOHHble MeTasbl. bepunmii, marauii, amomuHuil. ®usnyecKkue U XUMHYeCKHe CBOMCTBA, UX
CoeJJIHEeHUs], CII/IaBbl, UCII0/Ib30BaHHe B TeXHUKe. AM(OTEPHOCTb OKCH/OB 1 THPOKCH/0B Oepuivs U alOMUHUS

11. Kopposusi /Ty>KeHOT0 >Kejie3a B Pa3/IMuHON cpefie.

12.Kyacchl HeOpraHWYecKMX COeJVHEeHHH; OKCH/bl OCHOBHbIe, KHCJIOTHble U amdoTepHble. OMULIMTE XUMHAYECKHe
CBOMCTBa OKCH/|a KalbLius U oKkcrza cepsl (V).

13. Tspkénble KOHCTPYKLMOHHBIE MeTasuthl, d-3/emenTsl [-VIII moarpymr.

14. XuMus 3/1eMEeHTOB CeMeMCTBa Kese3a, MX CIUIaBbl M UX XMMUUYeCKUe coefuHeHus. Hanuinmre ypaBHeHHUsI peakLuii, C
TIOMOIIIBIO KOTOPBIX MO>KHO OCYIIIeCTBUTh cllefytole TpeBpalLieHHsI:
FQ(OH)g — FE(OH)2C1 — FEOHCIZ — FEC13 — FEz(SO4)3.

15. KoHLIeHTpaLusi pacTBOPOB, CIOCOOBI ee BbIpaKeHWs. PaccuuraiiTe Maccy THAPOKCHIA HATpUs W Maccy BO/BI,
HeobxoauMyto s ipurotosienys: 500r 5% MoroIIero pacteopa.

16. DKBUBaJIEHT, KOJIMUECTBO Bell[eCTBa SKBUBA/IeHTa, MOJISIPHAs Macca 5KBUBA/IeHTOB. 3aKOH 3KBUBA/IEHTOB.

17. O01ye TIOHATHS O TMOJYIPOBOAHUKAX, UX XUMUYECKOW TIPUPO/ie, SHEpreTHUeCcKHe 30HbI (Ba/leHTHas, 3arpeléHHast 1
30Ha MPOBOAUMOCTH).

18. TloHATHMe O [JOHOPDHOW U aKUeNTOpHOW mpumMecsix. O630p p-3neMeHTOB 00/aJAOMIUX TIOTYTIPOBOAHUKOBLIMU
cBoiictBamu (00p, yriiepofi, KpeMHHUH, TepMaHuii U fp.). IIprMeHeHMe 0IyIIPOBOAHUKOB B COBPEMEHHOM TeXHUKe.

19. Okcuzipl ¥ TMPOKCHABI MapraHila, Ux cBoicTea. OKUC/IUTe/IbHbIE CBOMCTBA [lepMaHraHaTa Kaius B pa3/IMuHbIX cpefjax.

20. 3akoH ABOraipo, cieAcTBUe U3 3akoHa. [ToctosiHHas ABorazipo. [ToHsiTHe 0 MOJISIpHOM 0OBEME.

21. Ctpoenue, K1accuUKaIysi U CBONCTBA OPraHUUeCKUX COeAMHEHUM.

22.YrneBoJOpOAbl U UX IPOU3BOJHEIE.

23.CocTaB ¥ CBOKCTBAa OpraHMYeCKOro TOIUIMBA. TBEpAOe, KHAKOe W ra3oobpasHoe TOmMBO. [loHsATHE O (GU3MKO-
XUMHMUECKUX Mpolieccax FOpeHHs TOI/IMBA.

24.KaropHble U aHOZAHBIE MOKPBLITHUA. KOppo3Wsi XpOMHPOBaHHOIO jKeje3a MPU HapyLIeHHH L|eJIOCTHOCTU TOKPHITUS B
KUCJION U HeUTpanbHOMU cpe/ie.

25. Bo3HMKHOBEHMe 1 pa3BUTHe MPobJieMbl CTPOeHHs aToMa. SiepHasi Moziesib atoMa 1o 3. Pesepdopay.

26. CocTaB aTOMHBIX si7iep, MPOTOHHO-HelTpoHHas Teopus [I.[1. Urnarenko u E.H. I'ariona. M3oTorbl.

27. Xumus nosMepoB. CriocoObl MoyueHus TIOJIMMEPOB, Peaki|y MOJIMMePU3aliiu U MOJIMKOH/IeHC ALK,

28. 3aBUCMOCTb CBOMCTB TIOJIMMEPOB OT COCTaBa U CTPYKTYPbl. XUMMsI TIOJIMMEPHBIX KOHCTPYKLIMOHHBIX MaTepHasoB.
ITosmMmepHBIe OKPBITHSA U KJIEU.

29. MeToioM 3/1eKTPOHHOTO bOanaHca moadepuTe KO3GhUIMEHTH], YKa)KUTe OKUC/IUTENTb ¥ BOCCTAHOBUTE/b B PeaklysX:
ZH+HNO3(K0H]_‘) — ZH(NO3)2+N02+HQO;

FE(OH)2+02+H20 — Fe(OH)g,

30. OcHoBHBIe miocTy/athl H. Bopa. Koprycky/sipHO-BOJTHOBOM iyanu3M 371eKTpOHOB. OCHOBHBIE TIOJIOXKeHHsI KBaHTOBOU
xumud. KBaHTOBBIe UMC/Ia, SHEpreTHUYecKre YPOBHH, [TOJYPOBHH, aTOMHbIe OpOUTasH.

31. bepunnuii, amomuHuid. Pu3nveckue U XUMUYeCKHe CBOMCTBA, UX COeJUHEHMs], CIUVIaBbl, MCIIO/Ib30BaHUEe B TeXHHKeE.
HamumuTte ypaBHeHWs peakLuii, C TIOMOIIbI0O KOTOPbIX MOXKHO OCYIECTBUTb C/AeAyHOIjude  TIpeBpalljeHus:
Be -~ BeO - BEC12 — BQ(OH)Z — KzBEOz — BESO4

32. Koppo3us TeXHUYeCKOro ykejies3a B pas3/IMuHbIX Cpefiax.

33. KoHdurypanys 371eKTpOHHBIX OpbuTaseii B MpoCTpaHCTBe: s-, p-, d-, u f — opbuTanu. EMKOCTL ypoBHel 1 Mo/lypOBHeiA.
PacnipesiesieHyie 571eKTPOHOB B aTOMe, IIPUHLUI HauMeHbllel SHepruy, rnpasuio B. M.KieukoBckoro. 3anonHeHne opouTaseit
3/1IeKTPOHAMU B peasbHbIX aToMax, NpuHLun Ilaymy, npasuno I'yHza.

34. Criocobbl n30bpakeHust pacripeziesieHust 37eKTpoHoB: 1) metoz Koccessi; 2) 3eKTpoHHble (opMyibl; 3) rpaduueckrie
3/IeKTPOHHbIE CXeMbl. XapaKTepHCTHKa 3/IeMEHTOB UCXO/sl U3 CTPOEHUsI X aTOMOB.

35. Marnwuii. ®r3nveckre 1 XMMHUUECKUe CBOMCTBA, COeJUHEHMs], CII/IaBbl, NCIO/Ib30BaHUE B TEXHHUKE.

36. CocTaBbTe ypaBHeHUs peakLMi AJIs1 LIe[IOUKY IpeBpalljeHu:

/n - ZHCIZ — ZH(OH)Z — NEIzZIlOz — ZHSO4 — ZH(OH)z



37. Iepuopnuecknii 3akoH [J.J1.MeHzieneeBa - OCHOBHOW 3aKOH XMMMUH, €T0 COBpeMeHHasi popMyMpoBKa. [Tleproarnyeckas
CHCTeEMa XUMHUUYECKUX 3j7eMeHTOB [I.M.MeHzeneea Kak rpaduueckoe wu300pakeHHe TepUOAMYECKOTO 3aKOHa, Kak
K/1accr(rKalyst aTOMOB 10 CTPOEHHIO MX IeKTPOHHBIX 000/I0UeK.

38. I'pyrIbl, MEPUOALI U CEMENCTRA S, P, d, f — 3meMeHTOB.

39. AntoMuHMH, ero ¢usuueckve M XMMHUUYeCKHe CBOWCTBA; COeJVHEHUsl allOMUHHUS: OKCHUJ, M TUAPOKCH[, UX CBOWCTBA.
Cru1aBbl Ha OCHOBE a/llOMHUHUS, UCII0/Ib30BaHNE B TeXHUKeE.

40. KurieHre u 3amMep3aHve pacTBOpPOB. 3akoHbl Payms. Antudpusbl. IIpym Kakoil TemriepaTrype 3amep3aeT pacTBOpP,
cogepxauguii 1000r riumepuda C;Hs(OH); u 2000r BogbIL.

41. MeTasnbl U HeMeTasllbl, UX MOJI0XKeHWe B epUoJuUeCcKor CUCTeMe.

42. OCHOBHBIE CBOMCTBa 53/IeMEHTOB — aTOMHBIM paflyC, >SHEpPrusl MOHMU3alU{, CPOJCTBO K 3JIEKTPOHY U
3/1eKTPOOTPULIATE/IEHOCTh, BO3MOXKHBIE CTeleHH OKUC/IeHWs, OKUC/IMTE/bHO-BOCCTAHOBUTEIbHbIE CBOWCTBA 3JIEMEHTOB.
V3MeHeHMe CBOMCTB 3/1eMEHTOB B Nepuoax u rpynmnax. ObmieHayyHoe 3HaueHe TIepUoArUecKoro 3aKoHa 1 IIeproudecKoi
cucremsl [I.1.MeHpeneeBa.

43. X1MHs MeTas/IOB TIOArPYIIbI XPOMa, UX COeIMHeHMs], UCII0/Ib30BaHKe B TEXHUKE.

44. Peakiiyu oOMeHa B pacTBOPAax 3JIeKTPO/IUTOB Ha npuMepax peakiuii: Na,CO3;+HCl - ; Fe(OH);+H,SO, - .

45. Turbl XMMUUECKOM CBSI3W: KOBa/IeHTHasl, MOHHAs, MeTajnyeckas. Paboter JIbtouca, Telitiepa, JIoHgoHa, [TomuHra u
[ip- B YUEHUH O XUMHUUECKOW CBs3U. VloHHas CBsI3b, eé MPUPO/ja, MOHHbIE KPUCTA/UIBL. KpHcTa/uinyeckre BelljecTBa C MOHHOU
peLLeTKOH, UX CBOMCTBA.

46. X¥MUsl TJIaTUHOBBIX METAa/l/IOB, CTPOEHHWEe aTOMOB IJIaTUHBI, Naanajus U PyTeHUs, OKCHAbI U THJPOKCUABL, HUX
CBOICTBa.

47. MeTo/10M 371eKTPOHHOTO OanaHca nogoepute Ko3hduuyenTtsl B ypaBHeHUsX: Zn+HNOskou) — Zn(NO3),+NO,+H,0;

48. ZH+HNO3(pA35,) — ZH(NO3)2+NH4N03+H20

49. KoBasieHTHasi CBsI3b, ee TIPUPOZA U MeXaHW3M 00pa30BaHusl.

50. Metoj, BajeHTHBIX CBsi3eld U MOJeKy/isipHbIX opburanell. CriocoObl M300pakeHHs] KOBaJEHTHBIX CBf3ei, CBOMCTBa
KOBaJIeHTHBIX CBfI3el: /I/IMHA, SHeprus, HaChIILeHHOCTh, HAlPaB/JIeHHOCTb.

51.TloHsiTHe O rUOpUM3ALMK aTOMHBIX OpOUTaneil. G U T — CBsI3W. Pa3HOBUAHOCTH KOBAJIEHTHOMN CBS3U — HETIOJISIPHAS,
TOJIsIPHAs, JOHOPHO-aKLeNTOpHast

52.Megp, CTpoeHre aToMa, COe[JMHEHUsI MeJJU U UX CBOMCTBA, CI/IaBbl HA OCHOBe MeJy. Hamuiire ypaBHeHUs peaklyii, ¢
TIOMOIL[bI0 KOTOPBIX MOXXHO OCYILeCTBUTH crenytoiue npespaieHus: CuO — CuCl, — Cu(OH), - Cu(HSO4), - CuSO..

53.3aiuTa MeTa//IoB OT KOppPO3uM. Pa3nuuHble BUbBI MOKPLITUNA. KOppo3Wsi HUKeNMWPOBAaHHOTO Kejie3a B BOJHO —
BO3/YIIHOM cpejie.

54. Metaiiueckasi CBsi3b, ee 0COOeHHOCTH, XIMHUUeCKHe CBOWCTBA METaJIJIOB.

55. A/IFOMUHUI, €ro aTOMHble XapakTepuCTUKW. OTHOLLeHWe allOMUHUS K BOJe, KUC/I0TaM, IlesouaM. AJIFOMUHUANA B
cruiaBax.  CocTaBbTe  ypaBHEHHsI  peaklyid, C  IIOMOLbK0  KOTOPBIX  MOXKHO  OCYLIeCTBUTh  IpeBpalljeHus:
Al - Al (SO4); - AI(OH); - AI(OH),Cl - AICl;. [Ins  OKMCIMTEeNbHO - BOCCTAHOBUTE/BHBIX  YPaBHEHHH  COCTaBbTe
3J/IeKTPOHHBIH OasaHc, K peakljusiM 0OMeHa COCTaBbTe MOHHbIE YPaBHEHMUSI.

56.3akoH ABOrajjpo u ero ciaefcTBUs. MossipHbIil 00beM rasa. Kakas mMacca, Kakoe KOJIMUeCTBa BellleCTBa, Kakoe UMc/Io
MOJIEKYJI, KAKOe KOJIMUEeCTBa SKBUBAJIEHTOB COOTBETCTBYET 00béMY Kuciaopoga 11,21 (H.y.).

57.KommnekcHble coenvHeHusi. KooppuHauuoHHasi Teopuss BepHepa. Metogbl mosiyueHusi. BHYTpeHHsISI M BHeLLUHSis
KOOpJHWHALMOHHbIe cdeprbl KomryiekcoB. CTPYKTypa BHYTpPeHHel KOOpJWHAlMOHHOW cdeprl. lleHTpanbHBI aTOM -
KOMIIEKCO00pa30BaTesib, TUraH b, KOOPAMHALIMOHHOE YKCIIO, 3apsifi KOMIIEKCHOTO HOHa.

58. Xumuueckasi CBA3b B KOOPJUHALMOHHBIX COeAUHEHUSAX. TUMbl KOMIUIEKCHBIX COeJUHEHUI. 3HaueHue KOMIUIEKCHBIX
CoeIMHEHUI B XUMUH, OMOJ/IOTHH, CETbCKOM X03HCTBE U TeXHHUKE.

59. LIMHK, cTpoeHHe aTOMa, XMMUYeCKHe CBOMCTBA LIMHKA, COeJUHeHNsI [JUHKa U UX CBOMCTBA.

60. Harummte ypaBHeHHsI peakldil, C TIOMOILbIO KOTOPBIX MOXKHO OCYIIeCTBUTh Cje[ylolliue [peBpallleHUs:
Zn - ZnS04 - Zn(OH), - (ZnOH);PO4 — Zn3(PO4),. K peakiusm obMeHa COCTaBbTe WOHHbIE YPABHEHUS, K OKUC/IUTETBHO —
BOCCTaHOBUTE/IbHBIM PeakLUsIM COCTaBbTe YPaBHEHHS 3/1eKTPOHHOT0 OanaHca.

61. DyleKTpo/IU3 pacTBOPOB U pacmiaBoB. Iloc/iefoBaTe/IbHOCTE pa3psiIKM MOHOB Ha 3JIEKTPOJax. OJIEKTPOJIU3 pacTBopa
cynbaTa HaTpusl.

62. O6paTUMOCTb XUMHYECKHX peaklyid. XUMHUUeCKOe PaBHOBECHE B TOMOTeHHBIX U TeTePOreHHbIX cructeMax. CocTosiHue
JMHAMWYeCKOT0 XMMHUUECKOTO0 paBHOBECHs, YCJIOBUS W IIPHU3HAaKW DABHOBECHOTO COCTOSHUS. KOHCTaHTa XMMMUECKOro
paBHOBeCHs], ee POJIb B OL|eHKe HallpaBJIeHHOCTH XUMUYeCKUX peaKLvil.

63. CMmellieHre paBHOBeCHUs TIPU U3MeHeHUU KOHIIeHTpallMy pearypyrollvX BelllecTB, TeMIlepaTyphbl U AasaeHus. [IpuHiyn
Jle - Ilarenbe. Posb mpejcTaB/ieHHi 0 XUMHAYECKOM DaBHOBECHMM B TIOHMMaHWM M OLieHKe XUMUUECKUX W OMOIOrHUeCcKuX
TIpPOLIeCCOB.

64. TexHUYeCKUI MPOrpecc W 3Kosiorudeckue npobsieMel. Posib XMMWHK B pellleHUH KOJI0rHueckux mpobsiem. ITpoayKTel
TOpEeHHs TOTI/IMBA W 3alljiTa BO3AYLIHOrO OacceiiHa OT 3arpsi3HeHust. BogopogHas sHepreTrka. [ToyyeHre U UCIIOb30BaHUE
BOZOpOZa.

65. DHepreTrueckue 3GQeKThl XUMUUECKUX peaklyy. BHYTpeHHsiss 3HEprus W SHTalblus 00pa30BaHUs XUMHUECKHX
coepuHeHul. Tepmoxumust. [TepBoe Hauano TepMOAVHAMUKY, €T0 3HaUeHHe U [IpUMeHeHue.

66. Tumbl OKHUCINUTENBHO — BOCCTAHOBUTENbHBIX peaklyil. BakHeillllMe OKUCIUTENM W BOCCTaHOBUTeNU. MeTonom
3JIeKTPOHHOTr0 OajiaHca nogbepute KO3QQUIUEHTHI:

67. Fe+C12 — Fecl3,

68. Hg+HNO3 (pas6.) — Hg(NO3)2+NO+HzO,

69. DeKTpoM3 pacTBOPOB, NPUMEHEHHe ero [JJisi TOo/yueHus ¥ padUHUPOBAHMSI MeTa/UIOB (Ha TNpHMepe 3/1eKTpOJIH3a
cynbdaTa MeJu ¢ MeIHBIM aHOZIOM).



70.3akoH I'.M1. T'ecca, cneacTBusi W3 Hero, TIpUMeHeHHe [Jifi PacueTOB TeIUIOBHIX 3((eKTOB XUMUYEeCKHX peakHH.
TernoTel 006pa30BaHUsl U TETUIOTHI CrOPAaHHs XUMHUECKUX BEIIECTB Ha MPUMepax PeakUWid OKUC/IEeHHs pPa3THuYHbIX BU/IOB
TOIIMBA.

71. Kakue mpoLecchl TPOUCXOAST NPU KOPPO3UH LIMHKA, MOKPLITOrO c10eM Meau? Kakoe 3T0 NoKpbITHE?

72. Beruncnute mMaccy xsiopuza xene3sa (I11), Heobxoaumyto st npurotosienus 300mn 0,011 pactBopa.

73. BTopoe Haua/io TepMOAWHAMUKU. DHTPOIUS U eé U3MeHeHWe B XUMUUECKUX mpoieccax. JHeprusi ['ubbca. YcioBue
CaMOTIPOM3BO/ILHO-TO TIPOTEKaHUsl XUMMYeCKMX PpeakUuuid. PacyeThl u3MeHeHMH 5>HTponMM W 3Hepruu ['ubbca ans
OTIpe/ie/ieHus] HarpaB/IeHHOCTH MPOTeKaH!UsI XMMHUUEeCKHUX MTPOLIeCCOB.

74. X¥Muueckast KOppo3usi MeTaljIoB, ee [IpUYUHbL. Koppo3us alrtoMUHUSA B KUC/BIX U Le/I0UHBIX Cpejax.

75.Kene3o, ero ¢pusnueckre 1 xumudeckue cBoicta. CoeiiHeHMst >kene3a. CriiaBel >kesie3a. UyryH v cTasb.

76. CKOpPOCTb XUMHYeCKHX peakLdi U e 3aBUCHMOCTb OT KOHLIeHTpaLMl 1 TeMIlepaTypbl. 3aKOH JelcTByromux Macc K.
I'ynbabepra u I1. Baare. KoHCTaHTa CKOPOCTH XHMHMUECKOW peaki[uy, ee (pu3nueckuii cMbICI. 3akoH BauT-TI'odda. DHeprus
aKTUBaLUH.

77.CuibHble 371€KTPOJUTHL, UX Juccouuanus. COCTOssHUEe CUJbHBIX S/eKTPOJIMTOB B pacTBopax, aKTMBHOCTb MU
K03 PULIMEeHT aKTUBHOCTH OHOB.

78. MeTtozoM 3sieKTpoHHOrO Oananca rogbepure Ko3dduimenTtsl B ypaBHeHUsX: CutHNOsxom) — Cu(NOs3), +NO»+H,0;
Cu+HN03(pa36,) — CU(N03)2 +NO+H20;

79. BnusHre KaTaau3aTOpoOB Ha CKOPOCTb XMMHYECKUX peaklUid. ['OMOreHHBIM M reTeporeHHbId KaTaau3. MexaHU3M
JIleWCTBUsI KaTalM3aTOPOB B TOMOTeHHOM U reTepPOreHHOM Karaiu3axX. VIHrMOMTOpEI ¥ MpOMOTOpPHI B Katanu3se. [ToHsTHe O
LIelTHbIX PeaKLUsIX FOpeHus TOI/IMBa.

80. Peakiiiu o6MeHa B pacTBOpax 3JIeKTPOIMTOB Ha MPUMepax: Na,CO3+HCI - ; Fe(OH)3+H,SO4— ;

81. "'abBaHOKOPPO3Usl, IPUUKHBI ee BOSHUKHOBeHUs. Koppo3us CIljlaBa a/lfOMUHUS YU MeIU B Pa3/IMUHbIX Cpefiax.

82.TlonsiTvie 006 3/1€KTPOJAX W 3MEKTPOJHBIX mNoTeHIManax. CTaHAAPTHBIA BOJOPOAHBINA 3/€KTPOA. Psij CcTaHAapTHBIX
3/IeKTPO/HBIX [TOTeHLMaIoB. Y pasHeHnue HepHcra. ['aibBaHUYecKue 3/1eMeHTHhI.

83. Peakiiiu 06MeHa B pacTBOpax 3JIeKTPOJIUTOB Ha MPUMepax: Na,CO;+HCI - ; Fe(OH);+H,SO0, - ;.

84. CtpoeHue aroma xpoMa. OKCHZBI YU THIPOKCHU/BI XPOMa, UX XapakTep. OTHOLIeHNe XpoMa K CU/IbHBIM OKUC/IUTESISIM.

85. O61mue cBefieHNst 0 pacTBOpax. TUITbI PaCTBOPOB. Bo/IHbIE ¥ HEBO/[HBIE PaCTBOPHI. DHEPreTHUKA ITPOIiecca paCTBOPEHUS.
PacTBOpUMOCTB BellleCTB. 3aBUCUMOCTb PAaCTBOPUMOCTH OT IIPUPO/BI U CBOMCTB pAaCTBOPUTE/ISI U PACTBOPEHHOIO BelljecTBa.

86. AM(oTepHble 371€KTPOINTBl, MX Aucconuanus. CocTaBbTe HOHHO-MOJEKY/ISIpHblE YpaBHEHUs B3auUMOJeNCTBUA
rugpokcuza xpoma (II) ¢ kucnoTamu U Ijesiouamu.

87.T'anbBaHuyeckue 31emMeHThl. [Iporiecchl, npoTeKarolye Ha 3/1eKTpojax. DJIeKTPOJBIKYILLAsl CHJla 3J1eMeHTa.

88. ITpoTeKTOpHas 3alMTa META/JIOB OT KOPPO3UH. D/IeKTpo3aliuTa. VIHrHOUTOpEl KOPPO3HH.

89. CtpoeHue atoma xxesesa. PusnMyeckre M XUMHUECKHe CBOMCTBa. KOppo3usi TeXHMUECKOrO JKeje3a B pasIMYHbIX
cpefiax.

90. KoHLIeHTpaLysi PacTBOPOB, pa3/iMuHble CrOCOObI ee BbIPaKEHUs. XapaKTepHble CBOMCTBA pPacTBOPOB. 3HaueHHe
pacTBOPOB B NPUPO/ie, XUMUH, CEILCKOM XO035HCTBe U TEXHUKE.

91. CocTraBbTe CxeMbl 3/1eKTPOJIM3a paciylaBa v pacTBOpa XJIOpHZa Kanusi

92. HanummTe ypaBHEHUSI 3/1€KTPOJUTHUYECKON [UCCOLMALMM: XJIOpuja THPOKCOANIOMUHMS, CH/IMKaTa HaTpus,
ruzapocdocdara >xenesa (I11), cepHO#t KUCIOTHI

93. ATOMHO-MOJIeKy/IIpHOe yueHre. AToMbl. OTHOCUTe/IbHASL aTOMHAsI U MOJIeKYJISIpHasl Macca. 3aKOH COXpaHeHUs] MacChl
BeLLeCTB, ero 3HaueHue B XxuMuu. Onpeenure Maccy KapOoHaTa KalbLysi, €C/Id KOJIMUeCcTBO MoJieky: 0,6%10%,

94.Teopusi BepHepa KOOpJMHALMOHHBIX COeJMHeHWH. Hammimre KOOpAWHALMOHHYIO — GOPMYJIy, YKaXWTe
KOODJVHAIIMOHHOe YKCIO0 W 3aps, KoMIuiekcooOpa3oBartessi, 3apsiy, BHYTpeHHed cdepbl W BbIpaKeHHe KOHCTAHTHI
HeCTOMKOCTH /i1 reKcHUTpoKobanbTaTa (II1) Kanbuus

95. OcHoBHBIe crIocoOb! BhIPa&KEHUsI KOHL|EHTpaL pacTBopa. Paccunraiite Maccy cysbdaTa HaTpusi, HeOOXOAUMYIO AJIs
npurotossieHust 300 mn 0,1 H pacTBOpa

96. Kinaccudukaiyisi OKUCIUTeTbHO-BOCCTaHOBUTE/IBHBIX PeaKIUi.

97. Dnekrponus. ['anbBaHocTerysi. Padmuuposanue. CocTaBbTe CXeMbl 3/I€KTPO/IM3a pPacrjiaBa M pacTBopa XJI0pH/ja Kamus

98. AToMHO-MOJIeKy/IsIpHOe yuyeHre. CoBpeMeHHBbIe NpeJiCTaB/lIeHns O CTPOeHWH aToMa. [laliTe MOJIHYI0 XapaKTepUCTUKY
J71eMeHTa — KpeMHHH.

99. Koppo3sus metamios. [IpoTekTopHas 3amura. Hanuimuyre npolieccsl, IpoTeKarolye Py KOPPO3UH JIy>KEHOT'0 JKejie3a B
KUCJION U BO3AYLIIHO-HeHTpaibHOU pejie.

100. OcHOBHBlE TMOJIOKEHUsT TEeOpUM 3JIeKTPOMTHUYECKOW Auccondanu. HamumuiTe ypaBHeHUsl [ucCOLMalN
3JIEKTPOJIUTOB: THAOKcuza Oapust, Hutpata xpoma (III), rugpokapboHaTta MarHus, X/IOpHA [JUTHPOKCOATFOMUHUS,
dhocdopHOM KUCTOTHI.

101. Karanutrueckrie peakL{iM M KaTaju3aTopbl. ['OMOTeHHBIN M reTeporeHHbl KaTaaus.. Bo CKOMbKO pa3 yBeJMUUTHCS
CKOPOCTh PeaKIvu My MoBbiieHud Temreparypsi ¢ 20°C g0 100°C, eciu TemriepaTypHbIid KO3 QULIMEHT paBeH 2?

102. Xumuueckre CBOMCTBA BO/bl. B3auMoielicTBHe BOZbI C MeTasl/laMH, OKCUIAMH, COJISIMU.

103. I'maponus coneil. CrerneHb T'MAposv3a, KOHCTaHTa rujposmsa. CocTaBbTe MOJIEKY/ISIPHOe M MOHHOE YpaBHEHUs
ryUziposin3a: a) KapooHaTa HaTpus , 6) HUTpaTa LIMHKA.

TectoBble 3ajaHus

1.B no6OYHBIX MOATPYMIaxX PacrooXKeHbl 37IEMEHThI:

a) B aTOMaXxX KOTOPBIX BajJIeHTHBIE 3JIEKTPOHBI HAXOZASATCS TOJIBKO Ha Mpe/BHEIIHEM SHePreTHYeCKOM ypPOBHE;
0) TOJILKO UETHBIX Psi/IOB OOJIBILINX MIEPUO/IOB;

B) TOJIBKO MeTaJl/Ibl, TIPOSIBISIFOLIYE BaJIeHTHOCTE 2;

T') TOJIBKO 3J/ieMeHTHI d- U f- ceMeicTB.



2.YKaxuTe psifi METa/I/IOB, B KOTOPOM OHH TT€PEUNC/IeHH] B TTOPSiIKE YMEHBIIIEHUSIX MeTa/UTMUeCKUX CBOMCTB:
a) »kesne30, allOMUHUM, HaTPU;

0) HaTpHii, aTFOMUHHH, KeJie30;

B) HaTpUH, >Ke/e30 , aJTlOMUHUM;

T') a/IFOMUHUM, HaTpUH, >Kesie30.

3.B KakoM psifly MeTa/l/ioB, XUMHUECKHEe CUMBOJIbI KOTOPBIX TIPUBE/IEHbI HIDKe, META/UTMUECKHe CBOMCTBA C/IeBa HATlpaBo
pactyT:

a) Na, K, Rb;

0) Ca, Be, Mg;

B) Mg, Na, Al;

r) Na, Li, Mg.

4. ATTOMUHUN B IPOMBILLIIEHHOCTH T10/TyYatoT:
a) BofopoioTepMuel;

0) 3/71eKTPOJIU30M pacIi/iaBa;

B) 3/7IeKTPOJIM30M PacTBOPa;

') MeTa/UIOTepMUEN.

5.Co 11e/10uaMyl B3aUMOZEUCTBYIOT:
a) am¢oTepHble MeTaJlIbI;

0) KOHCTPYKIIMOHHbBIE METAaJITbI;

B) ILIE/I0YHO3€eMeJTbHbIe MeTaJllbl;

T) IieJI0YHbIe MeTaJlIbL.

6.Pa36aB/ieHHbIE KUC/IOTHI HE PearupyroT

a) ¢ ampoTepHBIMU MeTa/lIaMH;

0) ¢ MeTanIaMy, CTOSILIMMU B Py HaNpsDKeHUs [J0 BOJOPO/a;

B) C 1|€/I0YHO3eMe/IbHbIMY MeTal/laMy;

I) C MeTa/lJlaMH, CTOSILLUMU B PsiZly HarnpsDKeHMs IToc/ie BO0poJa.

7.IIpoAyKTaMu peakiiyii B3auMO/IeMCTBHUSI META/IJIOB C KOHI[EHTPUPOBAHHBIMU KUCIOTAMU SIBJISIFOTCS:
a) COJTb Pearvpyoliero MeTauia, BOJOPOZ;

0) Co/b pearupyoLIero MeTasuia, MpOAYKT BOCCTAHOBJIEHHSI KMCIOTOOPA3yHOLIero 3jieMeHTa, BOJia;
B) OKCH/] pearupyIoILero MeTaa, MPoAYKT BOCCTAHOB/IEHUSI KUC/IIOTOOPA3yIOIIEero 3/1eMeHTa, BOJa;
T') COJIb pearvpyollero MeTasia, OKCH/| pearrpyollero Metasia, BOZOpPo/.

8.C Boz0I1 B3aMO/IeHCTBYIOT:

a) am¢oTepHble MeTaJlIbI;

0) L[e/I0UHbIE METAJUIBI;

B) MeTaJUIb, CTOSIIIIME B PSAY HAPSDKEHHUS /10 BOJOPO/a;

T') MeTaJl/Ibl, CTOSILIME B PsiZly HAIIPsDKeHUs [I0C/Ie BOAOPO/a.

9.MeTasuibl B3aUMO/IEMICTBYIOT C COMSIMU

a) bosiee aKTMBHBIX METAJJIOB,;

0) MeTasIOB, CTOAIIVX B Psijly HAMpPsDKEHUs1 10 BOJOPO/a;

B) MeHee aKTUBHBIX MeTaJljIoB;

') METaJIJIOB, CTOSIIVX B PSAY HAIIPsDKEHUs TTOC/Ie BOAOPO/a.

10.ITpu B3aMMopeHCTBUM MeTaia C a30THON KMCIOTOM BOCCTaHAB/IUBAETCS:
a) BoJIOpOJi;

0) a3or;

B) KMCJIOPOJ;

') MeTasll.

11.Bozopon HUKOrla He BOCCTaHaB/IUBAETCSI MeTaslJIOM:
a) U3 a30THOM KHMCJIOTHI;

0) 13 CepHO KUCJIOTHI ;

B) U3 XJIOPOBOZIOPOAHOM KUCTIOTHI,

r) u3 GhochOpHOH KUC/IOTHI.

12.C K1CI0pPOIOM He B3aUMOJIefCTBYIOT:

a) am¢poTepHble MeTaJlIbI;

0) 11€10YHO3eMe IbHBIE MeTaslbl;

B) MeTaJulbl, CTOSILL{UE B Psily HaNpsDKeHUs 10 BOAOPOAa;
r) 6/1aropo/{HbIe MeTaslIbL.

13.K MPOMBILJIEHHBIM criocobam MoJIyuyeHHrs MeTa/IJIOB BOCCTaHOBJ/IEHWEM U3 Py HE OTHOCATCA:



a) MUpoMeTaslTyprus;

0) rugpoMeTasTyprusi;

B) 3/1eKTPOMETaTyprusi;

I') OT/ie/ieHHe OT IyCThIX NOPOJ,.

14.Kako¥i 371eMeHT SIB/ISIETCS] BOCCTAHOBUTEJIEM B PEAKIUAX META/JIOB C pa36aB/ieHHbIMU KUC/IOTaMU, C KOHL|EHTPUPOBAHHBIMU
KUC/I0TaMM, C a30THOM KUC/IOTOM JI0O0M KOHI|eHTpaLn?

0) KMCI0TOOOPA3YIOIHI 3/IEMEHT;

B) MeTasl;

T') KUCJIOPOZ,

15.iaeHTU(UKALIYS BEILECTB — 3TO:

a) pasjiesieHue CMecH BelllecTB;

0) KauecTBeHHBIH aHa/IM3 aTOMOB, MOJIEKY/I, IIPOCTHIX U CJIOXKHBIX BEIL{eCTB;
B) KOJIMYeCTBEHHbIM aHa/IM3 MPOCTHIX U CI0’KHBIX BEI|eCTB;

T') aHa/M3 U3MeHeHHs KOHIIeHTPAaLMi BeIleCTB B X0/ XUMHUECKON peakLiy.

16. Crierpriueckrie peareHThI — 3TO:

a) peareHTbl, B3aUMO/IeHCTBYIOILIMe C MOHAMU OJJHOW aHa/IUTUUYECKOU IPYIITIbI;
0) peareHTbl, B3aUMO/IEHCTBYIOLIME C OJHUM CJI0’KHBIM BeIlleCTBOM;

B) peareHTbl, B3aMO/IefiCTBYIOIIIMEe C OIHUM BU/IOM HOHOB;

T') peareHThl, B3aUMOZeHCTBYIOLIIe C HeCKOJIbKUMU NOHAMHU.

17.B Kakux Ciaydasix IpUMEHSIIOT CCTeMaTHIeCKUH aHamn3:

a) TIpY Ha/TMUWK B aHAM3UpyeMoi nMpobe MelIaroliX HOHOB;

0) Mpu MCI0/IH30BaHNH TOJIBKO CITe[U()UIeCKIX peareHTOoB;

B) IPY OTCYTCTBUY B aHA/TM3UPYEMOii 1Tpobe MeIaronix NOHOB;
T') IPY UCTI0/Ib30BaHUH TOJILKO IPYIIOBBIX PeareHToB?

18. B Kakux cjiyyasix MPUMEHSIIOT APOOHBINA aHamn3

a) oOHapy)keHHe FIOHOB IIPU HaJIMUMM B aHA/IM3UPyeMOM Tpobe MeIIarIiX MOHOB U HCIIOIb30BaHUM TOJIBKO IPYIIOBBIX
peareHTOB;

0) obHapy)KeHHe WOHOB IPH OTCYTCTBUM B aHAJIM3WUPYEMOM Mpobe MeLIalIuX HOHOB U MCIO/Ib30BaHUM TOTBKO TPYTITOBBIX
peareHTOB;

B) 0OHapy’KeHVe MOHOB B OT/Ie/IbHOM TIOPLIMY aHaIM3UPYyeMOro pacTBOpa MpH MCIO/b30BaHWH TPYTIIOBLIX, CIielU(HUUecKUX 1
CeJIeKTUBHBIX peareHToB, [IPOM3BO/KMOe B JIt000ii Moc/iejoBaTe/IbHOCTY;

r) obHapy)keHHe HOHOB B OT[e/bHOM IOpPLMM aHaJIu3MPyeMOro pacTBOpa IIPH MHCIIO/b30BAaHUM CIELUGUUECKUX U
CeJIeKTHBHBIX PeareHTOB, [IPOM3BOJMMOe B OIpe/ie/IEHHOM 10C/Ie/|0BaTeIbHOCTH?

19. O6Hapy>kaeMbliif MUHUMYM — 3TO:

a) KOJIMYeCTBO UOHA, KOTOPOe YAAETCss 00HAPY>KUTE B 1 M1 poObI;

0) HanMeHbIIIee KOMMUECTBO HOHA, KOTOPOe YIAéTcst 00HAPY KUTH C ITOMOLILIO JAHHOH PeakKIjuH B Ipobe;
B) MaccoBasl JJ0Jis1 MOHA, COoJiepyKalliasicst B 1 Myt mpoObr;

r) HauboiblIee KOJIMUECTBO HOHA, KOTOpOe yJaéTcsi 00HapyKUTh C IIOMOILbIO JAHHOW peakLiu.

20. [Is1sl aHAIMTUUECKUX Peakiuii 00Hapy>KaeMblli MUHUMYM (TIOPOT YyBCTBUTEIBHOCTH) He TIPEBbILLIAeT
a) MakpoaHaJIus;

a) 10 mkr;

06) 50 MmKT;

B) 75 MKT;

r) 100 mxr.

21.He siByIsieTCsl «CyXUM» CIIOCOOOM BBITIOJHEHUS aHATUTUUECKUX peakLyii:
a) OKpallliBaHKe IJlaMeHU;

0) rmoyuyeHHe [IBETHBIX CTEKOJT;

B) METO/] PaCTUPaHHs aHaTM3MPYEeMOro BeIL|eCTBa C PeareHTOM;

T') TIO/TyYeHre ocajKa.

22 .CynbdhugHas KiaccuUKalys KaTUOHOB BK/TFOUAeT KOJMUECTBO aHAIUTHUECKUX TPYIIIT:
a) 3;
0) 4;
B) 5;
r) 6.

23.[15151 oripe/iesieHust KOJTIMUECTBA MCCIeflyeMoro BeijectBa maccoit 0,05 — 0,50 r uiu B 06béme 1 — 10 MJT UCIOB3YIOT METO,
aHasm3a:

a) MaKpoaHasus;

0) moysyMUKpOaHasu3;



B) MUKpOAaHa/us;
T) y/IbTpaMUKpOaHa/IN3.

24.K onepanysM KauecTBeHHOIO aHa/IM3a He OTHOCHTCS:
a) LeHTpu(yTrupoBaHue;

0) mpokasuBaHue;

B) OCaKJEeHHE;

') TUTPOBAHUE.

25.K 3purebHbIMU 3¢ deKTaM aHaTMTHUeCKUX Peakuid He OTHOCUTCS:
a) BbIMaJieHue 0cafKa;

0) BBIJE/IEHME Ta3a;

B) Bbljle/ieHUe Terla;

T) U3MeHeHHe OKPacKU.

26.YKaxkuTe psifi METa//IOB, KATUOHBI KOTOPBIX OTHOCSITCS K ME€PBOM aHA/IMTHUECKOU TPYIIIIe:
a) HaTpu, XpOM, Kasuii;

0) Kauii, MarHuH, HaTPUH;

B) MarHWii, HaTpUi, aTFOMUHU;

T') UMHK, JIUTAN, MarHuu.

27.Kakue 13 HIKelpUBeleHHbIX MOHOB MeLIalT OIpe/ie/IeHH0 HOHA HaTpUsL:
a) HUUero He MellaeT;

0) voH Kaus;

B) HOH bapusi;

r) cynbdaT-uoH?

28.Kakue 13 HIKelprBe/IeHHbIX MOHOB MELIalT OTpe/ie/IeHHI0 X/I0pUA-UoHa:
a) MOH aMMOHHUSI;
0) HMUEro He MeIIlaeT;
B) MOH MarHus,
r) KapboHaT-1oH?
IMpumep 6usieTa K 3K3aMeHy

®I'BOY BO Barckuii TATY
M0 AUCLUTIIMHE « XUMUSI»

1. PacrtBopbl c1abbix 3sekTponuToB. CryneHvarass paucconyarius. CrerneHb M KOHCTAHTA [JUCCOLIMALIM  CJ1abbIX
371eKTpouTOB. OT Kakux (JaKTOPOB OHM 3aBUCAT? 3aKOH pa3basienust OcTBaibAa.

2. CaoiicTBa KOBaJIeHTHOM CBSI3U:. SHEPIUs, /I/IMHA, KPaTHOCTb, TIOJISIPHOCTD, HAaIIPaB/IeHHOCTh, HACHIII[AeMOCTb.

3. Tlousite 00 >HEpruM WMOHW3ALMH, HEPTHUM CPOJACTBA K 3JIEKTPOHY, 3JeKTPOOTpHLaTeNbHOCTH. Kakue cBoHCTBa
aTOMOB OHU XapaKTepU3YIOT.

5. MeToanyecKye MaTepyasIbl, Onpe/e/iA0IIHe IPoleypPbl OL[eHUBAaHHUsA 3HAHUN, YMEeHHI, HaBBIKOB U (W/IH)
ONbITA JesITe/IbHOCTH, XapaKTepU3y KX 3Tanbl (opMUPOBaHHUA KOMITETeHIIHIA.

ITpotiesypa orjeHMBaHUs 3HAHMH, YMEHWI W HaBBIKOB I1pY IIPOBEZIeHNH NTPOMEXXYTOUHOM aTTeCTalyy 10 AVUCLUAIUINHE
«Xumusi» B (hopMe 3K3aMeHa:

[MopsiIOK OpraHU3aLyK U MPOBeJEHHs IPOMEXXYTOYHOM aTTecTaluu obyyJarolerocs, ¢opMa MpoBe/ieHus, TpoLieypa
TIOJIyUeHHsl 3aueTa, CPOKM U MHbIe BOIPOCH! ompeZesieHsl [Toso)keHreM O MOpsiAKe OpraHM3aliii U NpOBeZeHUsl TEKYILero
KOHTPOJIS YCIIeBaeMOCTH ¥ IIPOMEXYTOUHOH aTTecTalid 00yUaroIyxcsl.

ITporiesiypa olleHMBaHUs 3HAHWH, yMeHUI U HaBbIKOB IPY NIPOBeZleHUH 3aueTa IIPOBOJUTHLCS B iBa STara.

1 stamn: [TucbMeHHbIHM OTBET Ha buset (moaroroBka B TeueHue 10...15 MUHYT).

2 stan: YcrHbiid otBeT 1o 6unety (10...15 munyT + 10...15 MUHYT YTOUHSIFOLL[ME U JOTIOJTHUTE/IbHBIE BOTIPOCHI).

Utorosas OLI€HKA IMPOCTAaBJ/IAETCA Ha OCHOBE IIKaJ/Ibl OLleHUBAHWA.



ITpunoxenue 2

©OH/] OJEHOYHBIX CPEJJCTB
[J151 TIPOBe/leHNs] TeKYIL|ero KOHTPOJIs yCIieBaeMOCTH 110 JUCLIUIIIIMHE
23.05.01 HazemHble TpaHCIIOPTHO-TEXHO/IOTMYECKUe CPe/ICTBa
Ipodwuns: 23.05.01 TexHuyeckue CpeACTBa arpONPOMBIILITIEHHOT0 KOMILIeKCca



1. OnucaHue Ha3HAYeHNA U cOCTaBa (GoH/|a OL[eHOYHBIX CPEACTB

Hacrosimmuii donp oneHounsix cpeactB (POC) BXxoauT B cocTaB paboyeldd MpoOrpaMmbl JUCLIMIUIMHBL XWMHUSI U
npe/jHa3HaueH /s OLIeHKH IUIaHUpYyeMBIX pe3y/bTaToB 00yueHUs - 3HAaHUH, YMeHUH, HaBBbIKOB B IpoLjecce W3y4yeHUs JaHHOU
JUCLIUTIVHEL

®OC Bkmoyaer B cebsi OIjeHOUHBIe MaTepuasbl [jisl MPOBeZieHUs] TeKYIero KOHTPosisi B (OopMe TeCTUPOBaHUS U
BBINOJTHEHUS JIOMAIIIHeH KOHTPOJIbHOM PaboThl.

@®OC pa3paboTaH Ha OCHOBaHUU:

- ®I'OC BO - cneuuanurter mno crenuanbHOCTU 23.05.01 HaseMHble TpaHCHIOPTHO-TEXHOJIOTUYECKHEe Cpe/CTBa
(npuka3z Muno6pHayku Poccuu ot 11.08.2020 . Ne 935)

2. IlepeueHb KoMIeTeHI{UH, (P OPMHUPYeMBbIX IPH U3yYeHHH JUCLUIITHHBI:

— OIIK-1: CriocobeH CcTaBUTh U pellaTh HHKEHepHble M HAy4HO-TEXHWUeCKWe 3aZaud B cdepe CBoeil
npoeCCHOHANBHOM ZesTeNMbHOCTH U HOBBIX MEXIWUCLMIIMHAPHBIX HAllpaB/ieHUuH C MCI0JIb30BaHUEM eCTeCTBeHHOHAYUHBbIX,
MaTeMaTHUeCKHUX M TeXHOTOTMUYeCKIX MOZesiel;

3. BaHK OLIeHOYHBIX CPe/iCTB

IIist OLIEHKM 3HAHUM, YMEHHWM, HaABBIKOB M OIbITA /[eSTE/bHOCTH, XapaKTePU3YIOIMX 3Tamnbl (HOPMHUPOBAHUS
KOMITETEHIIUH B MPOLIECCe OCBOEHMUST TUCLMTUTUHBI « XUMMUsT» UCTIOJB3YIOTCS C/Ie/IyOLIVe OLleHOUHbIe CPe/ICTBa:

HaunmenoBa
Me HaumenoBaHue
Ko/ 1 HauMeHOBaHMe OLIEHOYHOT'0
Kopa v HauMeHOBaHMe HHAUKATOPaA A0CTH)KeHUA KOHTPOJIUP
¢opmupyembix . cpeacTBa
< ¢opMupyemoii KoMIeTeHIIUH yeMbIX o
KOMIIeTeHIUi NMPOMe)XyTOUYHOM
pa3jiesioB 1
aTTeCcTanuu
TeM
— OIIK-1. Crocoben 3HaeT OCHOBHbLIE 3aKOHBI Paszen 1 TecToBble
CTaBUTb U  pellaTh MaTeMaTHUYeCKHX, A 3a/laHus U
coJiepyKaHus
WHXeHepHbIe U eCTeCTBeHHOHAYUYHBIX U aGoueii BOTIPOCHI K
HayYHO-TeXHUUeCKUe o611ernpodecCHoHaTBHBIX ﬁ OrDAMMI 3K3aMeHy 10
3ajaun B cepe cBoel JUCLMIVIMH, HeOOXOAUMBIX ISt porp JUCLUTUTHE
o JUCLUTUTH
rpoeccroHaTBEHON OIIK-1.1. IIOCTAHOBKYM M pelleHus1 TUIIOBbIX o
JlesITe/IbHOCTH U WHKeHEePHBIX U HayYHO-TeXHUUYeCKUX
HOBBIX 3a/1au B cthepe cBOel
MEXJUCLIATITMHAPHBIX rpodeccroHaNbHON JeATeNIbHOCTH U
HarpaB/ieHu! C HOBBIX MeXJUCLIUTITMHAPHBIX
HCII0/Ib30BaHUEM HampaBJIeHu
eCTeCTBeHHOHAayUHbIX, Ywmeer CTaBUTh u pelaThb
MaTeMaTHUYeCKHX u WH)KeHepHble U HayuHO-TeXHUUecKue
TeXHOJIOTUUeCKUX 3ajlauu B chepe cBoel
MO/Iesien; NpoheCcCUOHAIBHON /IeATEIbHOCTH U
OIIK-1.2. HOBBIX MeXAUCLIUIIIMHAPHBIX
HampaB/eHH! C  HCI0/b30BaHHUEM
€CTeCTBeHHOHAYUHBIX,
MaTeMaTHUYeCKUX U

TeXHOJIOTHUECKHUX MOJiesien

BriafieeT HaBbIKaMU TIOCTAaHOBKUA U
pellleHNsT WHXeHEPHbIX U Hay4yHO-
TeXHUUeCKUx 3ajau B cdepe cBoeit
rpodeccoHaNbHON JeATeNIbHOCTH U
OIIK-1.3. HOBBIX MeXXAUCLIUIIJIMHAPHBIX
HampaB/ieHHH C  HCIOJb30BaHHUEM
€CTeCTBeHHOHAYUHBIX,
MaTeMaTHUIeCKUX u
TeXHOJIOTHUECKUX MOJieiel

TecToBbIe 3afaHuA
T0 JUCLIUIUIMHE « XUMUSD»

Teky1muii KOHTPO/Ib TPOBOJUTCS B (hOPMe TeCTHPOBAHUS, IPejHa3HaueHHOr0 JJIsl OTpe/ie/ieHus] YPOBHS TIOATOTOBKH
00yJaroIIerocs, onpe/ie/ieHus 3HaHUH, yMeHHH 1 HABBIKOB, KOTOPbIe ObI/IM MPUOOpeTeHbl Ha TEKYILEM YPOBHe 00pa30BaHUs.

[IIkana orjeHHUBaHUS:

IIIkana oneHMBaHUA IToka3arenu onieHUBaAHUS

OLIEHKA «3aUTEHO» BBICTAB/ISIETCS 00YyUaroIIeMycsl, eC/I OH OTBeTH/1 Oosiee uem Ha 2/3
BOIPOCOB MPaBUIbHO

3a4TeHO




OLIeHKa «He 3auTeHO» BBICTAB/ISIETCS 00yJaroIeMycsi, eCii He OTBeTH/ Gosee ueM Ha 2/3
BOIIPOCOB

He 3auTteHo

Tema 1. Knaccpl HeopraHu4ecKux coenHeHui
YKaKuTe CXeMy peakljuu, OCyL[eCTBUMYIO B BOJJHOM pacTBOpe:
a) CaCO; + NaCl -
6) FeCl; + HCI -
B) NISO4 + CU —
F) ZH(N03)2 + KOH -

Tema 2. CTexuomerpuyecKue 3aKOHBI
Macca 1 m* rasa (4.y.) paBHa 3,17 kr. Kakoii 310 ras?
a) a3or;
6) kucnopo;
B) XJI0p;
T') XJIOPOBOZIOPO/,.

Tema 3. CTpoeHue aToma
1. CKO/ILKO B CyMMe IIPOTOHOB, HEHTPOHOB U 3/IEKTPOHOB COAEePKUTCA B usoTone *;;Cl:
a) 37;
0) 52;
B) 17;
r) 69

Tema 4. DHepreTuka U HalpaBJ/ieHHe XUMHUYeCKHUX NPOLeCcCcoB
Kakoii daktop OyeT cMmeliaTh BIIpaBO paBHOBeCHe IIpoLiecca:
2S0;,(r) + Ox(r) < 2SOs(r); AH<O0:

a) yBeinueHne KoHHeHTpanuu SO»;
6) “3MeHeHe TIPUPO/BI KaTaIu3aTopa;
B) MTOHIDKEHME [1aB/IeHNS;

T') NOBBIILIEHNE TeMIIepaTyphl.

Tema 5. XumHnuecKkass KUHeTHKa M paBHOBecHe
1. B Kakux eJUHUIIAX MOXKET BbIpaXKaThCsl CKOPOCTb XUMUUECKOM peaKLuu:
a)mMoab - At ¢l
6) ¢ - Monb;
B) /1 - MOJIb
) MO/Ib * J1* C .

Tema 6. PacTBOpBI
KucotTHOCTH (OCHOBHOCTB) pacTBOPOB TPHUHSTO BBIP@KATh Yepe3 BOJOPO/IHBIN roka3aresb (pH), paccunThiBaeMbIi
o opmy.ie:
a) pH = - Ig [OH;
6)pH=1g[H"];
B)pH=-Ig[H"];
r)pH=-In[H"].

Tema 7. J1eKTpoOAHbIe MOTeHHa/Ibl. XUMHYeCKHe HCTOUHUKYU TOKa
¥ Kakoro rajibBaHMUYeCcKOro sjeMeHTa Haubosbias 3C:

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

Tema 8. OKuc/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE NIPOLeCcChl. J/IEKTPOJIU3
1. KakoBbI BaJIeHTHOCTB 1 CTeeHb OKHC/IeHHS a30Ta B a30THOM Kuciaore HNOs:
a) [l u -3;
0)Vu+b5;
B)IVu+5;
rivu+4.

Tema. 9. Meranisl. CriuiaBbl
1. VYxaxure psifi META/UIOB, B KOTOPOM OHHM TI€PEUKC/IEHB] B TIOPSI/IKE YMEHBIIIEHUSIX METa/UTHUeCKUX CBOUCTB:
a) »kesne30, aTlOMUHUM, HaTPU;
0) HaTpHid, A/IIOMHHHH, JKeJIe30;
B) HAaTpUii, >Kese30 , aTlOMUHUM;



T') a/IFOMUHWMI, HATPUH, JKeme30.

Tema 10. Koppo3us meTa/njioB
1. B KaxoM u3 NpyBe/ieHHbIX CIyyaeB IIPY TIOBPeXX/JeHUU 3al{UTHOrO ¢JIosi OyZeT KOppoArpoBaTh 3alljUillaeMblii MeTasl
(kene30):
a) KeJie30, TIOKPBITOe LITHKOM
0) >ke/1e30, MOKPHITOE MEABI0
B) JKeJie30, TOKPBITOe alFOMUHUEM
T) KeJie30, IOKPbITOe MarHueM

Tema 11. UpenTudukanus BelecTs
Kakue u3 HikenpuBejeHHbIX MOHOB MeIlaloT OIpe/ie/IeHUIO X/I0pH/I-MOoHa:
a) MOH aMMOHHUST;
0) HUUYero He MeIlIaeT;
B) MOH MarHus;
r) KapboHaT-HoH?

MetoguuecKkne mMaTepuasbl, ONpejesioNye MPONeAyPhbl OLeHMBAaHUsA 3HAHWH, YMeHMI, HaBBIKOB M (M/IM)
OmnbITa AesITeTbHOCTH, XapaKTepU3yIIUX 3Tanbl GopMUpPOBaHNA KOMIIETEeHI[UN.

I[Tponienypa oljeHMBaHUS 3HaHWM, YMEHUI M HaBBIKOB TIPY NPOBEJEHUN TEeKYIL|ero KOHTPOJIsl MyTeM MHUCbMEeHHOro
TECTUPOBaHUsI 00yUaroIuXCs:

- IIpU TIOATOTOBKE K TECTUPOBAHWIO o0OydaromeMycsi TIOMHMO oOpaljeHuss K MaTepuajgaM JIeKLMOHHBIX U
71ab0paTOPHBIX 3aHATHH PEKOMEHYeTCsl BOCIIOb30BaThCs JINTEPATYPHBIMA M WHBIMH WCTOYHHKAMH, MpEJCTaB/ieHHBIMU B
PIIJL;

- TIpollefiypa OLIEHWBAHHs TIPOBOJUTCS B ayJWTOPHM aKaJeMuW BO BpeMsi 3aHATHs. B ciydyae oTcyTCTBUSA
o0yyaroIerocs 1o yBaKUTeTbHOW TIPUUMHE TeCTUPOBAHKEe TIPOBOIUTCS BO BpPeMs CJIe/IyIOLIEro 3aHsTHS WM KOHCY/IbTaL[|Y;

- 00yuaroLIMiics 1oJIyJaeT TUIIOBbIE TECTOBBIE 3a/laHNs, Ha BBINOJIHEHKe 3alaHrii 0TBoANTCS 15 — 20 MUHYT;

- pe3y/nbTaThl TeKyLero KOHTPO/ls B (oOpMe TecTa OL|EHHBAIOTCS IOCPEJCTBOM MHTerpajbHON (1ie/I0CTHO)
YyeTbIpeXypOBHEBOH IIKaJIbl, IPeACTaBIeHHOMN B Tab/uLie.

KonTtpo/ibHas (goMainHsiss KOHTPOJ/IbHas) padora
T0 JUCLUTUTHHE «XUMHUS»

3a/iaHuMs Ha JOMALITHIOK KOHTPOJIbHYIO paboTy MpeAHa3HaueHbI il OLJEHKY 3HaHUM, YMeHHH, HaBLIKOB W WK OMBITA
JlesITe/IbHOCTH, XapaKTepU3YIOLIHUX 3Tarbl JOPMHUPOBaHKsI KOMITETEHLIMH B TIPOL{ecCce OCBOeHHs1 00pa30BaTe/bHOM ITPOrpaMMmBl.

Pe3ynbTaThl TeKyllero KOHTPO/S B ¢oOpMe KOHTPOJIbHOH (J0MaliHell KOHTPOJIbHOH) paboThI OLieHMBAIOTCS
TOCpe/ICTBOM UHTeTpa/ibHOM (1Ie/I0CTHOI) ABYXYPOBHEBOH 1LIKaIbI.

IIlkana olieHUBaHUS:

MIkana
IToka3aTenu orjeHUBAHUA
OLleHMBaHUsA
OOyuaroluiicss OBJIafiesT 37eMeHTaMU TPOGEeCCHOHABHBIX KOMIIETEHIIUN B PaMKax OIpPeZie/IeHHOTO
YPOBHSL:
3auTeHo - 3HaHWsI TEOPETUYECKOT0 MaTepHasa 1o TeMe HayuyHOT0 UCC/Ie/JOBaHUsl YCBOEHBI B TIOJTHOM 00beMe;

- TIOKa3aJ/1 3HaHUsI HayYHOM JINTepaTypsbl 110 H3ydaeMoi npobiemMaTrke

- KOPPEeKTHO U NIPaBUILHO 0(OPMUIT ITpe3eHTaLus;

- laBaJl BepHbIe OTBEThl Ha YTOUHSIFOLIYE [OTI0JTHATEIbHbIe BOMPOCHI MPEno/iaBaTesisi U 00yJaromuxcs.
OOyuaroumiicsi He OB/aZien 371eMeHTaMH Mpod)eCCHOHATbHBIX KOMITETeHIIUH B paMKax OIpe/ie/IeHHOTO
YPOBHSI:

- oOHapy>u1 cyljecTBeHHble 1pobesbl B 3HAaHWM TeOpPeTHMYeCKOro MaTepuana IO TeMe Hay4HOro
He 3aureHo | uccnefoBaHus;

- TIpeICTaBUJI TIpe3eHTalllIo, He YZOBJIeTBOPSIOLIYIO TpeOOBaHHUSM K e€ BBIIIOHEHHIO;

- He OPHMEHTHPYeTCs B OMy0/IMKOBaHHBIX MaTepranaxX Hay4HbIX CTaTel 1o TeMe AOK/Iaja;

- He OTBeYasI Ha yTOYHSIOLIYE [I0TIOJIHHTe/IbHbIe BOIPOCHI IIPEIo/aBaTesisi ¥ CTY/IeHTOB

TunoBoii 6U/IeT A/Isk KOHTPOIBHOMH PadoTnl Nel

1. CKoJIbKO TeryioThl BeifjenuTcst mpu cropanuu 0,5 mossg CH4?
2. Borunciure A G0 11 A S%9g [/11 peakiyy TOpeHys aLjeTHIeHa:
CoHyry + 2,5 Oyry — 2 COyry + HoOpx,y

B03MO>KHO /T TIpY CTaHAAPTHBIX YCIOBHUSIX CAMOIIPOU3BO/IBHOE MPOTeKaHNe 3TOW peakLyu?

3. B cTOpoHy npsiMoii WK 0OpaTHOM peakiii CMECTUTCSI pABHOBECHE CUCTEMBI:
CHury + 4Sk) <> CSyry + 2H,Sr)

TIPU: a) YMEHBIIIEHUH JlaBieHus; 0) yBesmueHun KoHleHTpauyu CH,. OTBeT MosiCHUTe.
4, s npuroTosenus 0,51 2M pacTBopa paccuuTaiite HeobXoauMbIH 06beM pactBopa Be(NOs), ¢ w = 28% u p = 1,199r/mi1.
5. CocTaBbTe MOJEKy/sIpHOe, TIOJTHOE U COKpallleHHOe MOHHO-MOJIeKY/IsipHble ypaBHeHHsl peakluil B3auMogelcTBusi ZnS U

HCL



—_

W

. Onpepenure KoHLeHTpauuio nonoe OH', H* u pH 0,011 pacteopa KOH.

TunoBo OUIeT /il KOHTPOJILHOH paboThl Ne2

. [IpuBeguTe oripesiesieHue 31€KTPOAHOTO MOTEHIMAA.

CocTaBbTe 37EKTPOXUMUUYECKHE CXeMbl, HalWIIUTe 31eKTPOHHbIE YPABHEHUS 3JIEKTPOJHBIX TIPOLIECCOB, BBHIUMCIUTE
cTaHzaptHeie BemunHbl D[IC ABYX rajbBaHUUECKUX 37IEMEHTOB, B OZJHOM M3 KOTOPhIX KOOA/ILTOBBIM 3/IEKTPOJ, SIB/ISETCS
aHOoJ0M, a B IDYTOM KaTOZ0M.

. CocTaBbTe CxeMy 3JIEKTPOJIM3a pPacTBopa Cy/b(dara Megu ¢ MeJHBIM aHOZOM. 3a Kakoe BpeMsi MOKHO Tosyunts 10,00 T

MeIu TIpu cuiie ToKa 4A7?

. B cocraBe kakux COE,ILI/IHEHI/Iﬁ KaJIMi BCTpeyaeTcs B an/Ipo,u,e? CocTaBbTe YPaBHeHUs peaKuHﬁ ToJIyuyeHus Ka/ivsi BCeMU

BO3MOXKHBIMM CIIOCO0aMK. YKaXKUTe MPEeUMYIIeCTBa U HeIOCTaTKU KaXK0ro crocoba.

. CocraBbTe ypaBHeHHsI peakLjiii, XapakTepH3yHoLMX XUMUUecKe CBOMCTBa JKese3a.
. CocTaBbTe 37I€KTPOHHBIE YPaBHEHHs 3/1eKTPOJHBIX peaklyi, MPOTeKArOLUX MPH KOHTAKTHOW KOPPO3HH >KeJie3a ¢ cepedpom

B KHC/IOM U HEUTpa/IbHOU Cpefiax.
IMopbepuTe TIPOTEKTOpP /i 3alUTBl OT KOPPO3WM CBUHLIA U COCTaBbTE 3JIEKTPOHHBIE YPaBHEHUS KOPPO3MOHHOTO
paspylleHus B KUC/ION U HeWTpabHOU cpefiax.

TunoBo¥ 0uIeT /isi KOHTPOJILHOH paboTsl Ne3

. YTo Ha3bIBalOT KOMILIeKcoobpasoBaresiem? I1pumepbi.
. Oripezienute 3apsif ¥ KOOPAWHALMOHHOE YKC/IO KOMIUIEKCOOOpa3oBareis:

[CU(NH3)4] SO4, K3[CO(SCN)3], [CO(NH3)5(N02)] SO4, FE3[FE(CN)G]2A

. HazoBute coma: K, [Co(NO»)s], [Co(NH3)s]SO4, K [Hg(CN)4].
. CoctaBbTe hopMyJibl: X0pH rekcaammun-kKobanbTa (111), rekcaponano-(11) kobanbTar HaTpusi.
. CocTaBbTe ypaBHEHUs 3/1eKTPOJIMTHUECKOHN JUCCOLIMAL{UU:

Kz[CO(NOz)e], [CO(NH3)4] 504, Kz[Hg(CN)4]

TunoBo# OU/IeT /isi KOHTPO/ILHOM padoTsl Ne 4

. Kakue 3nemeHThbl Ha3bIBalOT eJIOYHBIMHU MeTa/l/laMU U HOHEMY? Hanuiure JJIEKTPOHHbIE ¢)OpMyHLI ABYX HI€/IOYHbIX

METa/lJIOB, YK)KUTE K KAKOMY CeMeHCTBY OHM OTHOCATCSI, KaKyIO CTerleHb OKUC/IEHHS] UMEIOT B COeAMHEeHUSIX?
B kakoM BH/e S-7IeMeHTBl BCTpeuaroTcs B rnpupofe? OxapakTepu3yiiTe ¢u3nuecKde CBOWCTBA, TOKCHUKOJIOTUIO U
TIPUMeHEeHUe S-3JIEMEHTOB.

. CocTaBbTe ypaBHEHUs! PeakLivii TI0/Iy4eHus LI1e/I0YH03eMe/IbHOT0 MeTaslla, ero OKCH/la ¥ THAPOKCHTA.
. Harmmiimre ypaBHeHUs1 TUAPO/IH3a COieli MarHust OHOM 110 KaTHOHY, BTOPO# -TI0 aHUOHY .

THUNOBOW OU/IeT AJIsi KOHTPO/ILHOM PadoTsl Ne 5

. Kak HaswiBaroT s/meMmeHTHl V1A rpyIribl, K KdKOMY CEMeﬁCTBy OHHU OTHOCATCHA, KaKHe CTeIlleHWM OKUHC/IeHHsa HMEeKT B

coeMHeHUsX?

. Harmmure snektpoHHyto dopmyny atroMa xjiopa. CocTaBbTe ypaBHEHUs peakLidil B3aMMOZEICTBUS XjIopa C MeTajlioM, C

BOJOpPOAOM, C BO,E[OP'I. YKEI)KI/ITE, BOCCTaHOBUTeEJ/IEM W/IM OKHUC/IUTEJIEM ABJIAETCS XJI0P.

. CocTaBbTe ypaBHEeHHUs] KAUeCTBEHHBIX PeaKLMi Ha UOH Topa, yKakuTte HabmojaemMble 3QeKThL.

CocraBbTe ypaBHEHHWsI DeaKLUi TMPOMBIIIIEHHOrO MoaydeHUss Opoma. IlpriMeHeHHe M TOKCHUKOJOTHsS OpoMa U ero
CcoeZIMHEHUH.

TunoBo¥ OKU/IeT /I KOHTPO/ILHOM padoTnl Ne 6

. CocraBbTe 3/1eKTPOHHYI0 (hOpMy/1y aToma cepbl. HanuimTe opmysibl M Ha3BaHUsL COeJHEHUI Cephl B BhICLIEH CTereHH

OKMCJIeHUsI C KUC/IOPO/OM, B HU3IIel CTelleH! OKUC/IeHUs C BOJIOPOZIOM.
CocTaBbTe ypaBHEeHHs [JUCCOLMALIMM CEePOBOJOPOJHOM KHCJIOTHI, CHIBHBIM WU C/1abbIM 3/IeKTPOIUTOM  SIBJISI€TCS
cepoBoJopoAHas KUe1oTa? OKUC/IUTe1eM WA BOCCTAHOBUTEJIEM SIBJISIETCSI CEPOBOZAOPOA?

. CocTaBbTe ypaBHeHUs peakLWi B3aWMOJEMCTBUSI MarHWsi ¢ pa30aB/eHHOW U KOHLIEHTPUPOBAaHHOM CEpPHOW KUC/IOTOH, B

0benx peakUAX YKaXKUTe OKUC/IUTE/Ib U BOCCTAHOBUTE/Ib.

. HpI/IMEHEHI/Ie 1 TOKCHKOJIOTHA 030Ha U IIepOoKCHuad BOAOPOAd.

TunoBo# OWIeT /ISl KOHTPOJIbHOH padoTsl Ne 7

. CocTaBbTe 371eKTPOHHYI0 Gopmyny atoma ¢ocdopa. Hamummre Gopmysisl ¥ Ha3BaHUsl coeuHeHUM ¢ocdopa B BhICIIeH

CTereHW OKWC/IEHHWS C KHCIOpOJOM, B HM3LIeH CTeleHW OKHC/IeHus C BogopogoM. Toxcukosorusi ochopa u ero
CcoeZIMHEHUH.

CocTaBbTe YPaBHEHUA peaKL[I/Iﬁ ToJiyyeHuda v Aguccogruainn a30THOM KHWUCJ/IOTBhI, CU/IbHBIM WJ/IU CJ'[EI6I>IM 3JIEKTPOJ/IMTOM
SIB/IsSIeTCS a30THasi KucioTa? OKUC/IMTeIeM WU BOCCTaHOBUTEJIEM SIBJISIETCSI a30THasi KUC/I0Ta?



3. CocTaBbTe ypaBHEHHsI peakiiii B3aUMOJIEHCTBUs >keje3a C pa30aB/eHHOW M KOHIIEHTPUPOBAHHOM a30THOM KUC/IOTOH, B
00enx peakUsIX YKaKUTe OKUC/TUTETh U BOCCTAaHOBUTEJTh.
4, HanuiuTe ypaBHeHUs PeakI[|i, TIPOTEKAIOIUX TIPH PaCTBOPEHUH B BOJle HUTPATa Kaius; dpocdaTa Kaws.

MeToguuecKre MaTepHasibl, ONpeje/sIoNiie NpoueAypy oLeHHBaHUsA

Iponiesypa oLleHMBaHUsI 3HAHWM, YMEHUM U HaBBIKOB TPU MPOBeJIeHUH TeKyllleil aTTecTaliid B ¢opMe KOHTPOJIbHOM
(momariiHeli KOHTPOJIbHOM) PabOThI OTIpe/eNISIeTCs CAeAYOIUMA METOAUYECKUMU YKa3aHUSIMU:

® 1I0C/Ie U3YyUeHHsl TeOPETUUYEeCKWX BOIMPOCOB M aHa/IW3a, MOJYYEHHBIX pe3y/bTaToOB M0 paboTaM oOyuaroluiics
TIpe/ICTaB/IsieT B BU/e KOHTPOILHOM paboThI B TIeYaTHOM BapHaHTe;

® IpK TIOATOTOBKE KOHTPOJIbHOW paboThl 0OydYaromjeMycsi MOMHMO OOpalleHuss K JIEKLMOHHOMY MaTepuany
PeKOMeHZyeTCsT BOCIIO/Ib30BaThCsl IMTePATyPHBIMU UCTOUHUKAMH U 3JIEKTPOHHBIMU peCypCaMHu.

® paboTa HajJ KOHTPOJILHOM pPabOTOM TPOBOAUTCS B ayAUTOPUSX, OTBEJEHHBIX /s CaMOCTOSITeJIbHOW paboThl
o0yyaromuxcsi, MO0 B JOMALIHUX yCIOBUSX;

® OLIEHKA TIPeJCTaB/lIeHHOW KOHTPOJIbHOW PabOThl TPOBOJUTCS TOCPEJCTBOM WHTErpajbHONU  (LIeJIOCTHOK)
JIBYXYPOBHEBOH IIIKaJIbI;

® CPOKY MIOATOTOBKY B TEUEHUU CECCHU.



[Tpunoxenue 3

OIMICAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI [10O OUCHUITINHE
«XUMUSI»

HaumeHoBaHue

o OcCHallleHHOCTh ClieldaabHbIX OMellleHu
CrielMa/ibHbIX TTOMelleHUI

yuebOHble ayguropuu st | B-203  [Tocka, paboyee MecTo TiperiofiaBatesis, KOMIUIEKT CTOJIOB U CTYJIbeB [iIsi
TIPOBe/IeHUs 3aHSATUH o0yuaromuxcsi, mepuoAuyeckass Tab/iuIja XUMUYECKUX 37eMEHTOB WM. MeH/eneeBa,
JIEKLIMOHHOTO THIA KOMILJIEKT MYJIbTUMEIUIHOTO 000Dy /[0BaHUSI C IKPAHOM.

Crmcok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBob6ogHO
pacmpocTpaHseMoe MporpaMMHoe obecrieueHue.

B-316 [Jocka, pabouee MeCTO TperoJaBaTresisi, KOMIUIEKT CTOJIOB W CTY/JbeB [Jisi
00yyYaroIIXCsi, KOMIIEKT MyJIbTUMEIUMHOr0 000Dy [OBaHKSI C SKPAHOM.

Crucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBob6ogHO
pacmpocTpaHsieMoe NMPOrpaMMHOe 0becrieyeHue.

yueOHbIe ayJUTOPHUU JIIsI B-203 /[locka, pabouee MecTO TMperojaBaresnsi, KOMIUIEKT CTOJIOB WM CTY/beB JJisi

TIPOBeZIeHusT 3aHITUH o0ydaroIMXcsi, Tepuofipueckasi TabiHija XUMHUECKHX 3/1eMeHTOB WM. MeH/JerneeBa,
CeMUHapPCKOr0 TUIIa, KOMIUIEKT MYJIbTUMEIUIHOTO 000Dy JOBAHUS C SKPaHOM.
naboparopuu Crucok TIO: Windows, Microsoft Office, Kaspersky Antivirus u cBo6ogHO

pAacrpoCcTpaHseMOoe MPOrpaMMHOe 00ecreueHue.

b-331Xumuueckas 1abopaTopus

Hocka, pabouee mecTo mperofaBaresns, 17 1abopaTOpPHBIX CTOOB, CTOJI KepaMHUUeCKHUit
JJIs1 BeCOB, 2 cTosa 7abopaTOpHBIX KepaMMYeCKHX, 2 BBITSDKHBIX LKada, 8 ABOMHBIX
MHCTWUIALIMOHHBIX PUCTABOK

B-325 Xumuueckas sabopatopusi (BecoBasi ) [locka, pabouee MecTo TIiperofiaBaTelis,
KOMIUIEKT CTOJIOB W CTy/lbeB [y OOydaromuxcs, (OTOKOJOpUMETP-3,2 BECOB
aHa/IMTHUUECKUX, BEChl, BeCbl MUKPOAHA/IUTUYeCKHe, BeCbl MUKPOaHA/IUTHYeCKue, 4 mKada
MeTa/UIM4eCKUX

B-332 Xumuueckas aboparopust

Iocka MarHWTHO-MapKepHasi, JI0CKa MarHuTHO-MesioBasi, 21 smabopaTopHbIX CToOJa, 9
JBOMHBIX MHCTU/ISILIMOHHBIX TIPUCTABOK, ITKad CYIIWIBHBIM, 2 BBITSDKHBIX IIKada, CTO
JJIs1 TUTpOBaHMsI 2 /1abOpaTOpPHBIX KepaMHUYecKHWX CToja, 2 JiabopaTOpHBIX IKada, 2
teHTpudyry, 28 mratueos, pH-MeTp, MUKPOCKOII, 2 HUTPaToMepa, 2 BeCOB

TIoMelLeHre JJ1s B-202 6ubnmoTeka, 3a1 37IeKTPOHHBIX PeCYPCOB

CaMoCTosATe/TbHOM paboThl | Pabouee MecTo aJMUHHMCTpaTOpa, KOMITbIOTEpHAast Mebesib, KOMITBIOTED aZIMUHUCTpPAaTopa,
11 nepcoHanbHBIX KOMITBIOTEPOB, 3 IIPUHTEPA, BU/Ie0YBeIUUNTeb.

Crucok I10: Windows, Microsoft Office, Kaspersky Antivirusu cBobogHO
pacnpocTpaHseMoe NMporpaMmMHoe obecrieueHue.

C BO3MOXXHOCTHIO TIOAIK/TIOUEHUsT K ceTu «VIHTepHeT» U obecreueHust AOCTyna B
3JIEKTPOHHYI0 HH(OPMaLMOHHO-00pPa30BaTebHYIO Cpe/ly OpraHM3alud

yuebHble ayautopun s | B-203 Jocka, pabouee MeCTO TMperojaBaTess, KOMIUIEKT CTOJIOB W CTY/bEB AJis

TDYIIIOBLIX U 00yuaronuxcs, Nepuojuyeckast Tabnula XUMHYeCKUX 3JeMEHTOB WM. MeHferneeRa,
UHJUBU/IY aJTbHBIX KOMIT/IEKT MY/IbTUMEJUAHOr0 000pYA0BaHUs C SKPAHOM.
KOHCY/IbTaL[|i Crucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBo60ogHO

pacrpocTpaHsieMOe IIPorpaMMHoe o0ecrieueHue.

B-331Xwumuueckast 1abopaTtopust

Hocka, pabouee mecTo mpernofiaBatesis, 17 abopaTOPHBIX CTOJIOB, CTO/ Ke€paMHUeCKUH
JUISl BeCOB, 2 CTOsIa 71abOpaTOPHBIX KepaMH4eCKWX, 2 BBITSDKHBIX IIKada, 8 JBOWHBIX
WHCTWUISALIMOHHBIX TPUCTaBOK

B-325 Xumuueckas saboparopusi (BecoBasi ) [Jocka, pabouee MeCTo TiperiojiaBareris,
KOMIUIEKT CTOJIOB U CTYJIbeB 151 00yJaromuxcs, GOTOKOJOpHUMETpP-3,2 BeCOB
aHa/IMTHUEeCKUX, BEChl, BeCbl MMKpOaHa/IUTHUeCKHe, BeCbl MUKPOAHa/IUTHYecKue, 4 mmKada
MeTalsINYeCKUX

b-332 Xumnueckasi jaboparopust

Jocka MarHWTHO-MapKepHasi, /J0CKa MarHWTHO-MesioBasi, 21 mabopaTopHbIX cTosa, 9
[BOMHBIX MHCTW/IIALMOHHBIX IPUCTABOK, IMKa( CYLIMIbHBIM, 2 BBITSDKHBIX IIKada, cTon
[JIs1 TUTpOBaHMsl 2 /1abOpaTOpPHBIX KepaMHUYecKHWX CToja, 2 JlabopaTOpHBIX IKada, 2
ueHTpudyry, 28 wratiBoB, pH-MeTp, MUKPOCKOI, 2 HUTpaTOMepa, 2 BECOB

yuebHbIe ayJUTOPUH IS B-203 [ocka, pabouee MecTO TIperiofjaBaTess, KOMIUIEKT CTOJIOB M CTY/beB JJIs

TEKYIIero KOHTPOJIS U obyuaroIiuxcsi, mepuoAivueckasl Tab/iuIla XUMUYECKUX 3JEMEHTOB WM. MeH/eneeBa,
TIPOMEXXYTOUHOMH KOMIJIEKT MYJ/IbTUMEITUIAHOTO 000PY/[0BaHUsI C SKPAHOM.
aTTecTaryn Crmucok IT1O: Windows, Microsoft Office, Kaspersky Antivirus u cBo6ogHO

PAaCIpOCTpaHseMOe MPOrpaMMHOe 00ecrieueHue.




B-331Xwumuueckast 1abopaTtopust

Iocka, pabouee mecTo mpernofiaBatesis, 17 abopaTOpPHBIX CTOJIOB, CTOJ KepaMHUeCKUi
IUIs. BECOB, 2 CToJjla J1abopaTOPHBIX KepaMHUeCKWX, 2 BBITSDKHBIX IIKada, 8 ABOMHBIX
WHCTWISILIMOHHBIX TPUCTaBOK

B-325 Xumuueckas saboparopusi (BecoBasi ) [locka, pabouee MeCTo TiperojiaBareis,
KOMIUIEKT CTOJIOB U CTYJIbeB /151 00yJaroImuxcsi, GOTOKOIOpHUMETpP-3,2 BeCOB
aHa/IMTHUEeCKUX, BEChI, BECbl MUKpOaHaIUTHUECKHe, BeCbl MUKPOaHa/IUTUYecKue, 4 mKkada
MeTa/UTMYeCKUX

b-332 Xumunueckas jaboparopust

[Jocka MarHWTHO-MapKepHasi, JOCKAa MarHWTHO-MesioBas, 21 jabopaTopHbIX crosa, 9
[BOMHBIX MHCTWUISILMOHHBIX MPUCTABOK, IIKa( CYIIW/IbHBIN, 2 BBITSDKHBIX IIKada, CTOJ
[UIl TUTPOBaHUs 2 /1abOpaTOpPHBIX KepaMUYeCcKuX CTosa, 2 JabopaTopHbIX wHiKada, 2
ueHTpudyry, 28 mwratiBoB, pH-MeTp, MUKPOCKOM, 2 HUTpaTOMepa, 2 BECOB.

ITomelnenue aiis
XpaHeHus U
MPOUIAKTUIECKOTO
obcykuBaHus yue6HOTO
o0b6opyjoBaHust

b-333 AKBagUCTHWIIATOD, IITAaTUB, BOJOHArpeBare/b




[Ipunoxenue 4

[Tepeuenn
TepUOANYeCKHX U3/laHNH, peKOMeHAYeMbIi 110 UCLUIIIHE
«XuMUSI»
HaumeHoBaHue Hanuuue gocryna
BectHuk MockoBckoro yHuBepcuTera. Cepust 2: Xwumus | HayuHasi aneKkTpoHHasi 6ubmuoTeka

[DnexTponHbIit pecypc]: U3natenscteo MI'Y

Pexxum pocryna:
https://www.elibrary.ru/contents.asp?titleid=3141

XKyphan obiieli xumuu [nekTpoHHbIA pecypc]: Poccuiickas
aKazieMust HayK

HayuHas 3/1ekTpoHHas 6ubroreka
Pexxum poctyna:
https://www.elibrary.ru/contents.asp?titleid=7796

JKypHan ¢usnueckoit xumuu [DJ1eKTPOHHBIN pecypcl:
Poccuiickasi akaieMusi HayK

HayuHas s1ekTpoHHast 6uboTeka
Pexxum pocrymna:
https://www .elibrary.ru/contents.asp?titleid=7802

Konnouzaneiii xxypHan [ 3neKTpoHHbIN pecypc]: Poccuiickas
aKazieMust HayK

HayuHas 3/1eKTpoHHast 6ubroreka
Pexxum pocryna:
https://www.elibrary.ru/contents.asp?titleid=7853

XUMUS ¥ TEXHOJIOTHSI OPTaHUYeCKUX BeITeCcTB [ D/1eKTPOHHBIN
pecypc]: ®I'YII

HayuHnasi 3neKTpoHHast 6ubnroTeka
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