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Cam. pabora 17 |17 17|17
Yackl Ha KOHTPOJIb 27 |27 |27|27
Uroro 108 |108 (10108
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Buzuposanue PII/] 1151 ucniotHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyx/IeHa 1 oo0peHa st ucroaHeHus B 2024-2025 yueOHOM roxy Ha 3acenaHud Kadeapsl

Ilporokomor " " 2024r. Ne

3aB. kadeapoit

Pabouast mporpamMma nepecMoTpeHa, o0CcyxieHa 1 o100peHa s ucronHeHus B 2025-2026 yuebHOM Toy Ha 3acefanuu Kadeaps

MOYBOBECICHMS, MEJIHOPALINH, 3eMﬂeyCTp0ﬁCTBa U XMMHHU

Iporokom ot " " 2025 . Ne

3aB. kadenpoit

Pabouas nporpamma nepecMoTpeHa, oocyxaeHa u ogo0peHa Juis ucrionHenus B 2026-2027 yueOHOM To1y Ha 3aceaHnuu Kadeapbl

MOYBOBEACHMUSA, MEJIUOPALIUHA, SQMHeyCTPOﬁCTBa U XUMHUHU

IIporokom ot " " 2026 r. Ne

3aB. kadeapoit

Pabouas nporpamma nepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa uis ucroinHenus B 2027-2028 yueOHOM To1y Ha 3aceaHnuu Kadeapbl

MO4YBOBEACHMUSA, MEJIMOPALIUHA, SCMﬂeyCTpoﬁCTBa U XHMHUHU

IIporokom ot " " 2027 . Ne

3aB. kadeapoit




1. EJIb (IIEJIW) OCBOEHUA JUCHUTIINHBI

11 HpI/IOGpCCTI/I 3HAHUSA W NPAKTHUYCCKHUC HABBIKW IO MOAACPIKAHUIO W BOCCTAHOBJICHUIO pa6OTOCHOCO6HOCTI/I H pecypca
CEIIbCKOXO3IMCTBEHHON TEXHUKH U 060py;[013aH1/1$( Haubosee 3(1)(1)6KTI/IBHI)IMI/I crocobaMu B COOTBETCTBHE C
CYIICCTBYIOIIUMHA TCXHUYCCKUMU Tpe60BaHI/I$[MI/I.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIOIT: |Bl .0

3. KOMIIETEHIIMY OBYYAIOLLETOC$l, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI JUCLIUTLJIMHBI
(MOJYJIST)

OIIK-1 Crioco0eH pemiath THIIOBBIC 3a/1a91 TPO(hECCHOHATIBHOM IEATEILHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MaTeMAaTHYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHUEM HH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA

OIlK-1.1 Z[eMOHCTpI/IpyeT 3HAaHHUEC OCHOBHBIX 3aKOHOB MaTEMATHICCKUX, €CTCCTBCHHOHAYYHbBIX U 06H1€Hp0(:l)eCCI/IOHaJ'[BHLIX
JUCIUITIINH, HCO6XOI[I/IMBIX JUIA pCIICHWS TUITOBBIX 3aJa4 B obacTu ArpOMHKCHEPUN

OIlK-1.2 I/ICHOJ'IL3yeT 3HaHUS OCHOBHBIX 3aKOHOB MAaTEMATUYICCKUX U €CTCCTBECHHBIX HAYK JUISI PEIICHUS CTAaHAAPTHBIX 3a/1a4 B
ArpONHKCHEPUN

4. CTPYKTYPA U COJAEPKAHME JUCIUTIIMHBI (MOLY.JIsT)

Kon HaumeHoBaHue pa3ieioB H TeM /BH/L 3aHATHS/ Cemectp / | Yacos HuTe IIpnmeyanue
| 3aHATHSA Kvnc DAKT.
Paspen 1.
11 OcHoBHBIE 3aKOHBI XUMHH /JIek/ 1 2 2
1.2 Xumudeckass KuHeHnKa [lepromuueckuii 3aKOH U TepUOAnIecKast 1 4 2
cuctema aemenToB JI.M1. Menneneea /Jlex/
1.3 XuMmdeckas TepMoguHaMuKa /JIex/ 1 2 0
1.4 JucnepcHble cucTeMBl, pacTBoOphI /JIex/ 1 2 0
15 Teopust crpoeHust aroma. [lepuonuuecKuii 3aKOH B CBETE TECOPHH 2 0
cTpoeHusi atoma. PaaroakTuBHOCTB, H30TONBI, H300apkl /JIek/
1.6 Xumuueckas cBsi3b.B3aumopeiictBue Mexay Monekynamu /JIex/ 1 2 0
1.7 OKHUCITUTENBHO-BOCCTAaHOBUTENbHBIE peakuun  /Jlex/ 1 2 0
1.8 lanpBaHMYECKUE 31€MEHTHI. DNeKTpoau3 coneit  /Jlex/ 1 2 0
1.9 Koppozust merannoB. Merojpl 3aliUThl METAIJIOB OT KOPPO3HUH. 1 2 0
/Jlex/
1.10 CBolicTBa JI€MEHTOB U UX coeanHenui /JIex/ 2 0
111 Kunaccel opranndeckux coenuHenuit  /Jlex/ 1 6 0
1.12 IMonumepsr. [Tnactmaccel. BbICOKOMONIEKYISIpHBIC  COEAUHEHHS 1 2 0
/Jlex/
1.13 Xumnueckas uaeHTudukanus seuiects /JIex/ 1 2 0
1.14 Knaccel Heopranuyeckux coenuHeHuid, OrmnpeneneHne cocTaBa 1 2 0
XUMHYECKOro coequnenus /J1ab/
1.15 Onpenenenue TermioBoro 3pdexra XuMUIeckon peakiuu /J1ad/ 1 2 2
1.16 Onpenenenre 3aBUCUMOCTH CKOPOCTH XUMHYECKOH PEaKIUH OT 1 2 0
yCJI0BUH MpoTeKaHus peakiuii /J1a6/
1.17 OKHCIIUTENEHO-BOCCTAHOBHUTENbHBIE peakitnn. /J1ab/ 1 2 0
1.18 HanpasieHue WOHHBIX OOMEHHBIX TMPOLECCOB B  PacTBOpax 2 2
aekTponuToB /J1ab/
1.19 pH pacrtBopos. 'naponus cosneii /J1a6/ 1 2 0
1.20 Komrutexcusie coequnenust /J1ad/ 1 2 0
1.21 YraeBonoposr /J1a6/ 1 2 0
1.22 Kucnoponconep:xanue coeaunenus /J1a6/ 1 2 0
1.23 JKupsl, yrneBospl, 6enku /J1a6/ 1 2 0
1.24 KauecTBeHHbIe peakiiu Ha kKaTnoHbl  /J1a6/ 1 2 0
1.25 KauectBeHHbIC peakiiii Ha aHUOHBI /J1a6/ 1 2 0
1.26 OO6bemHbIH aHamm3. Merton HelTpanm3army /J1a6/ 1 2 0
1.27 3aniuTHbIe TOKPHITHS MeTauioB /J1ad/ 1 2 0
1.28 OXMA /J1ad/ 1 4 0
1.29 OnemenTs! ['aBHBIX, T0004YHBIX OATpy™H /Cp/ 1 2 0
1.30 BrImonHeHne JOMANTHAX KOHTPOIBHBIX padot /Cp/ 1 4 0
131 Kraccsr oprarnueckux coequaeHui /Cp/ 1 4 0




1.32 Komnonnasle cucteMsl, pactsopsl BMC /Cp/ 4 0
1.33 INoBepxHOCTHEBIE sBICHIS. Ancopouus /Cp/ 3 0
1.34 OK3aMeH /OK3aMeH/ 27 0

S. ®OHJI OHEHOYHbIX CPEACTB

Paboyasi mporpamMma JUCIUIUIHHBL oOecriedeHa (POHIAOM OIEHOYHBIX CPENCTB JJIsl MPOBEISHUS BXOIHOTO, TEKYIIEro KOHTPOJS U
npomMexyTouHoii arrecrauuu. Copepikanue (JOHIA OLIEHOYHBIX CPENICTB MPECTABICHO B MpUiIoKeHnH | u 2.

6. YHAEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)

6.1. PexomeHayemas JiuTepatypa

6.1.
ABTOpBI, COCTABUTENN 3arnaBue Wz parenscTso,
JI.1  |CyBopos, A. B./ A. B. |O61mas u Heoprannueckast xumus B 2 T. Tom 1 [DnekTpoHHsIil pecypc]: yueOHHK [MockBa :
Cysopos, A. b. VIS BYy30B WznarenbcTBO
Hukosbckuid. Pexxum nocryma: https://urait.ru/bcode/451817 FOpaiir, 2020
JI.2  |Huxombckui, A. b. / A.|O0mmas u Heopranndeckast xumus B 2 T. ToMm 2 [DnekTpoHHBIH pecypc]: yueOHHK [MockBa :
b. Hukonbckuii, A. B. |17 By30B Wz pnarenscTBO
CyBOpoOB. Pexxum mocryma:  https://urait.ru/bcode/451818 IOpaiir, 2020
JI.3  |Ideromuxuna H. A., |OO6mas xumust. JlJabopaTopHblil mpakTHUKyM. [l MH)KEHEPHO-TEXHUYECKUX CaHKT-
Mumnaesckas JI. B., HarpaBJICHHI OATOTOBKH U CIIEIMATILHOCTEH: yueOHO-MeToarueckoe nocooue |I[lerepOypr:
Tkauésa M. B. Pexxum nocrymna: https://e.lanbook.com/book/207029 Jlanb, 2022
JI.4  |Koposun H. B., Oomas xumust. Teopus u 3aaun: yaeOHoe ocobue 11 By30B CaHKT-
Kynemos H. B., Pexxum nocryma: https://e.lanbook.com/book/291182 ITerepOypr:
I'onuapyx O. H., Jlans, 2023
Kawmpimosa B. K.,
Jlanckas U. U.,
MscuukoBa H. B.,
Ocuna M. A., Yipuc E.
S, Slrynos H. A.,
Koposuna H. B.
JL5  |Burpanenko 1O. T., XuMus: METOJUUECKHE yKa3aHUsl M KOHTPOJIbHBIE 3aJaHUs I CTYJEHTOB CaHKT-
baiinakos . JI. Harpasienuit noaroroBku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, [erepOypr:
05.03.06 ouHoli popMbI 0OyUCHHS CIIGIJITY, 2022
Pexxum gocryma: https://e.lanbook.com/book/308699
JI.6  |MopaueBckuii A. I'., |DJeKTpOXHMUS pacILIaBICHHBIX COJIe: yueOHOe mocoOue isi By30B CaHkKT-
®upcosa E. T'. Pexxum gocryma: https://e.lanbook.com/book/322559 IMetepOypr:
Jlanp, 2023
JI.7  |Pyccasckas H. B., Xumust: yaeOHO-METOIUYECKOE TT0COOHE UpkyTrck:
SAceko C. B., Sxumosa |Pexxum gocrtyma: https://e.lanbook.com/book/342092 HpI'VIIC, 2022
I.A.
JI.8  |IIxonpuukos E. B. OO61as u HeopraHudeckasi XuMusi. JIabopaTopHbIi IPAKTHKYM 110 00m1eit xumun: | CaHKT-
yueOHOe TocoOue 1S MOArOTOBKU OakaiaBpoB o HamnpasieHusM 18.03.01 [erepOypr:
«XUMHYecKas TexHonorus», 18.03.02 «3nepro- u pecypcocbeperarouiue CIIoIJITY, 2023
IIPOLIECCH B XUMUUYECKOH TEXHOJIOTUH, HeDTEXUMHUH H ONOTEXHOJIIOTHI BCEX
(hopm o0yueHus
Pexxum nocryma: https://e.lanbook.com/book/348023
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOH ceTu "UHTepHeT"
D1  |Xumuk [DnexrponHsiii pecypc]: Caift 0 XuMuu - DIeKTpOH. JaHHbIe- pexkuM poctyma: http://www.xumuk.ru/.-3arm. ¢
9KpaHa
32 |Hayunas smekTpoHHas 6ubiaroreka [DnekTpoHHsIi pecypc]. - Pexxum mpocryma: http://elibrary.ru/defaultx.asp. - 3arm. ¢
9KpaHa
6.3. Ilepeuenb MHQOPMAIIUOHHBIX TEXHOIOT Wil
6.3.1 [lepeyens NporpaMMHOro obecrneqeHust
6.3.1.1{Oneparmmonnas cucrema cemetricrea 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|[Tpunoxxenus 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| AaruBupycaoe 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 X1 11/0/09

6.3.2 IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H COBPEMEHHBIX NPO¢ecCHOHANBHBIX 0a3 JaHHBIX

6.3.2.1|rdopmarmonnas ciupaBodHas cucrema: "KoncynsranTlLroc”

6.3.2.2|rdopmarmonHas cnpaBoyHas cucrema: "["apasT Aspo"”

6.3.2.3|IIpodeccronansrast  6aza  mamHbix: Hay4nas  oiexrpoHHas — OuGimoreka  elibrary.ru  Pexum  mocryna:
http://elibrary.ru/defaultx.asp

6.3.2.4|IIpodeccnonanshas  0a3za maHHBIX: OnekTpoHHBIH Katamor @OIBOY BO Barckuit 'ATY Pexwum pmocryma
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOIYJIS)

7.1)0Onucanne MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIMMOHN ISl OCYIIECTBICHHS 00pa30oBaTeNbHOrO IIpolecca IIo
JMCIUIIINHE (MOAYII0) npencTaBieHo B Ilpunoxenuu 3 PIIL

8. METOANYECKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCIUITIJIMHBI (MOAYJIST)

OcBoeHUE TUCIUILTHHBI IIPOBOJUTCS B (hOpPME ayJUTOPHBIX 3aHATHI U BHEAYIUTOPHON CaMOCTOSITEIIBHON pabOTHI 00yJarOIIHXCSL.
Ilpu mpoBEJCHUH AayAUTOPHBIX 3aHATHH MPEAYCMOTPEHO MPHUMEHEHHE CICAYIOUIMX WHHOBAIMOHHBIX ()OPM YUEOHBIX 3aHATHH,
Pa3BUBAIOIINX Y OOYYAIOIINXCS HABBIKM KOMAaHIHOW pabOThI, MEKIMIHOCTHOW KOMMYHUKAIIMH, TIPUHATHS PEIICHHUH, JTHISPCKHE
KadecTBa: paboTa B MajbIX TpYNIAx; IMCKYCCHS; W3yYCHHEC W 3aKpCIUICHHE HOBOTO MaTepualia Ha HMHTCPAKTHBHOM JICKIWH;
HCIIOJIB30BaHUE OOIICCTBEHHBIX PECYPCOB, COLMANBHBIC MPOEKTHI W JIPYrue BHEAYIUTOPHBIC METOIBI OOYYeHUs; OOCYXKICHHE U
paspeleHue npobieM; Je0BbIe U POJIEBbIE UIPhI; pa300p KOHKPETHBIX CUTYaluil.

KosndecTBO 4acoB 3aHATHI B MHTEPAKTUBHBIX (pOpMax OMPEAEICHO YICOHBIM ITTAHOM.

IlpakTHyeckas IOATOTOBKA TIPH peajM3alid JUCLMIUIMHBl OpPTaHM3yeTCs IIyTeM IPOBEACHUS J1abopaTopHBIX —pador,
NPEeIyCMAaTPUBAIOIINX yJ4acTHE OOYYAIOIIMXCS B BBIIOJHCHHMHM OTHCIBHBIX OSJIEMEHTOB paboT, CBS3aHHBIX C Oymymiei
poecCuOHATIBHON IESITEIbHOCTBIO.

BueaynuropHas camocTosiTelIbHas paboTa OCYIIECTBISIETCS B CIEAYIOMUX hopMax:

— CaMOCTOSATENbHOE U3YUEHUE TEOPETUIECKOro MaTepuaia (TeM JUCLUIUIIHEI);

— MOJTOTOBKA K JIEKLHAM 1 J1a0OpaTOPHBIM 3aHATHSAM;

— BBINOJIHEHHE KOHTPOJIBHOM oMaIlHeH paboThl M MHBIX HHAMBUIYaIbHBIX 3aaHH;

— MOATOTOBKA K MEPONPUITUAM TEKYILLETO KOHTPOJLS;

— MOJTOTOBKA K IIPOMEKYTOUHON aTTECTALIUH.

[Ipu opraHuzanuy caMOCTOSTENbHON paboThl HEOOXOAUMO, TPEXKIE BCEro, OOpaTUTh BHUMAHHME HA KIIOYEBbIE MOHATHS, HECYIHE
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM WJIM HHOM pa3Jielie yaeOHONH AUCIUILTHHBL.

1. CamMoOCTOSITENEHOE N3YYEHUE TEM TUCLIUIIHHBL

Jns paboTel HEOOXOAMMO O3HAKOMUTBHCS C Y4EOHBIM IIAHOM JUCHUIUIMHBI M YCTAHOBHTH, KaKO€ KOJMYECTBO HacCOB OTBEICHO
y4eOHBIM IJTAHOM B LIEJIOM Ha M3y4eHHE TUCLUIUIMHBI, Ha ayJUTOPHYIO PaboTy ¢ MpernoaaBaTeneM Ha JEeKIMOHHBIX U JIAOOpaTOPHbIX
3aHATUSX, @ TakKe Ha CaMOCTOATENbHYI0 paboTy. C LeNnpl0 ONTUMAaJbHOW CaMOOPraHM3aLUKM HEOOXOIUMO COIOCTaBHUThH 3Ty
MHPOPMAIIUIO ¢ TPAPUKOM 3aHATHH U BBISIBUTh HAUOOJIEE 3aTpaTHBIC TI0 BPEMEHH U 00bEMY TEMBbI, YTOOBI 3apaHee OMpPeAeTUTh st
cels1 mepuopl 00beMHBIX 3a1aHuid. [lenecoodpa3Ho HauaTh paboTy ¢ U3yYEHUS TEOPETUYECKOrO MaTepraia, OCHOBHBIX TEPMUHOB U
MIOHSITUH Kypca M C TUCBMEHHBIX OTBETOB Ha MHIMBUAYAIbHBIC U TECTOBBIC 3a1aHHS.

2. [MoaroroBka K JEKIIMOHHBIM U JIJAOOPATOPHBIM 3aHSTHUSIM.

TpaauimoHHO# (HopMoOii pernoIHECeHUs: MaTepHana sBisercs ekuus. Kypc nekuuii mo npeaMery Aaet HeoOX0auMyro HH(POPMAIIHIO
10 U3YYCHUIO 3aKOHOMEPHOCTEH M TCHJICHIIMI pa3BUTHs 00bEKTA U MPEMETa UCCIICAOBAHHUS U3y4aeMOW AUCIUILIHHEI. JICKIIMOHHBIN
MaTepua peKOMEHTyeTcsl KOHCIIEKTUPOBaTh. KOHCIIEKTHI MO3BOISIOT 00yJaromeMycsl He TOIBKO IMOIyIUTh O0Jblle HHPOpMaIUU Ha
JIEKLIUH, HO U MPABWILHO €r0 CTPYKTYPUPOBATH, & B JAJIbHEHIIIEM - JIYUIIE OCBOHTS.

INoaroroBka K 1a00paTOPHEIM 3aHATUSM HOCHT Pa3JIMUHBII XapaKkTep Kak IO COAEPIKAHUIO, TaK U I10 CIIOKHOCTU HUCIIOTHEHUs. MHOrne
nabopaTopHbIE 3aHATHS TPEOYIOT OONBIION HCCIIEA0BATENbCKON pabOThI, U3YUeHHSs JOIOTHUTELHON HaydHO! TuTeparypsl. [Ipexne
YeM IPUCTYIHTH K BEIMOTHEHHIO TaKOH paboThl, 00ydaromeMycs HEOOXOIUMO O3HAKOMHTBCSI OOCTOSTENIBFHO C COACPKAHUEM 3aaHus,
YSICHUTB €T0, OIIEHUTH C TOYKHU 3PEHUSI BOCIIPUSATHS U 3aIIOMHHAHHS BCE COCTABIISIOIINE €r0 KOMIIOHEHTHI. Pe3ybTaThl SKCIIepUMEHTa,
rpaduKy U T.J. CIEIYeT CTPEMHUTHLCS MOJIYYUTh HETIOCPEICTBEHHO MPH BBITOJHEHUH pa0oThl B TabopaTtopun. JlabopaTopHas pabora
CYMTAEeTCsl BHIMOJIHEHHOW TOJBKO B TOM Ciydae, KOr[a OTYeT IO Hell mpuHAT. YeM CKopee COCTaBJIEH OTYET ITOCHe MPOBEACHUS
paboThI, TEM MEHBIIIE OYET 3aTpaucHo Tpy/a U BpEMEHH Ha ee 0OpMIICHHUE.

3. BeInonHeHue JOMAaIIHEeH KOHTPOIBHOR PaboThI.

KonTponbHast pabota sSBISETCS OAHAM M3 OCHOBHBIX BHJIOB CAMOCTOSITEIBHON PaOOThI, HANPAaBIEHHOW HAa 3aKpeIUIeHUE, YIITyOIeHne U
o0o0mieHre 3HaHWM 1O AWCHMIUTMHE. Llenbio BBIMOMHEHHWs KOHTPONBHOM paboThl sBiseTcss (HOPMUpPOBAHHE HABHIKOB
CaMOCTOSITENBHOTO TBOPYECKOTO pPeIleHHs] MpodecCHOHANBHBIX 33Jad. 3aJadaMy BBIIIONTHEHUS KOHTPONBHOH PaOOThI SIBISIOTCS
cHCTeMaTh3alysl, 3aKpervieHHe, yriayOJeHHe W pacIIMpeHHe MPUOOPETEHHBIX OOYYArOIIMMCS 3HAaHHWH, YMEHHH W HaBBIKOB IIO
qucruruiHe. OOyJaronIuics BBIMONHIET KOHTPOIBHYIO Pa0OTy 110 YTBEPIKICHHOH TeMe O] pyKOBOJICTBOM IIPETIOJaBaTeIsl.

4. IlonroroBKa K MEpONPUATHSAM TEKYILEr0 KOHTPOLS.

B koHIIe N3y4eHNs KaXI0H TeMbI MOXET IPOBOJUTHCS TeMaTHIecKasi KOHTPOJIbHAsI paboTa, KOTopast SIBISETCSl CPEICTBOM TEKYILIETO
KOHTPOJIA OLeHKH 3HaHUH. [10AroTOBKA K Hell 3akiro4aeTcs B IOBTOPEHUH MTPOIIEHHOT0 MaTepyaja U IOBTOPHOM PELICHNH 3a1aH M,
KOTOpPBIE PacCCMATPHBANINCH Ha 3aHATHUSX, & TAKKE B BHITOJTHEHUH 3aJaHUH IS CAMOCTOSI TEITbHON paboTHI.

5. IloaroroBka K MpOMEXYTOYHOM aTTECTALINH.




HOHFOTOBKa K 3K3aMCHY ABJIACTCA 3aKIIIOYUTCIIBHBIM JTAallOM H3YUYCHUSI JUCHUIUIMHBI U SABJISACTCA CPCACTBOM IPOMEKYTOYHOI'O
KOHTPOJIAL. HOI[FOTOBKa K DK3aMCHY IMPpCAINoJara€t HU3y4CHUC KOHCIICKTOB J'IeKIIHfI, peKOMCHJ.'[yCMOﬁ JIMTCPATypbl U APYTUX
HCTOYHHUKOB, IMMOBTOPCHUEC MaTCpHUAIOB J'Ia60paT0prIX 3aHaTu. B Iponecce moAroTOBKM K 5K3aMCHY BBISABIIAKOTCA BOIIPOCHI, IO

KOTOPBIM HET YBEPCHHOCTHU B OTBCTC 100 OTBET 06y‘IaIOIHeMy05I HC SCCH. ﬂaHHI)Ie BOIIPOCHI MOKHO YTOUHHTD Yy MPCIIOAABATEIIS HA
KOHCYJIbTalluH, KOTOpast HPOBOAUTCS NECPEI SIK3aMCHOM.




MuHHCTEPCTBO cebCKoro xo3siiictea Poccuiickoit @exepanuu
(enepanbHoe rocyrapcTBeHHoe 0K0:KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHue

BbICIIECI'O oﬁpasoBa}mﬂ

"BATCKHUI rocy1apcTBeHHbI arpOTeXHOJIOrH4ecKnii yHuBepcurer"

YTBEPXJAIO

JexaH uH>xeHepHOro (aKkyJbTeTa
I1.H. Bouter;xkanux

"18" ampenst 2023 r.

XumMus

paboyas nporpaMma JUCHUMUILIUHBI (MOTYIIs)

3akperuieHa 3a kadenpoit

YueOHbIH 1an

Keanmuduxanms

dopma 00yueHHs

OO61as Tpy10eMKOCTh

Yacos 1o yueOHOMY TUIaHy

B TOM 4YHCJIC:

ayZIUTOPHbIE 3aAHATHS

caMmocCTosITeNnbHas pabora

JacCcoOB Ha KOHTPOJIb

MOYBOBECACHUA, MEJTHOPAIIUHA, 3eMﬂeyCTpOﬁCTBa U XMMHUH

Hanpasienue noarorosku 35.03.06 ArponHxeHepHs
Hamnpasnennocts (mpoduib) nmporpammMel OakaiaBpuaTa "ABTOMOOMIM M TEXHHYECKUE
CHCTEMBI B arpobu3Hece”

dakanaBp
3a04Hast
33ET
108 Bupp! koHTpONS Ha Kypcax:
9K3aMeHsbI 1
14
85
9

Pacnpenenenne YacoB JUCUMILIMHBI 110 KypcaM

Kypc 1
Bun 3?:1”1/1171 yin | pn Hroro

Jleximn 8 8 8 |8
JlaGopaTopHbie 6 6 6 |6

B ToM uucne uHT. 4 4 4
HUroro ayn. 14 |14 14|14
KonrakrHast pabora 14 |14 14|14
Cam. pabora 85 |85 85|85
Yackl Ha KOHTPOJIb 9 9 9 |9
HUroro 108 |108 (10/108

Kupos 2023



IIporpammy cocraBui(u):

K.X.H., O0yeHm Kagheopuvl nou808edeHUs, Meauopayuu, semieycmpoicmea u xumuu, Bmiwopuna Mapuna Huxonaesna

PenienzenT(p1):
d.c.x.H, npogeccop, Konvicoe Hean Arosnesuy

Pabouast nporpamMma JUCHUITIIMHBI

Xumust
paspadorana B cootBercTBUH ¢ PI'OC:

@OI'OC BO - 6GakanaBpuaT Ho HampabieHuto noarotoBku 35.03.06 ArpoumxeHepus (npuka3 MunobpHayku Poccuu or
23.08.2017 r. Ne 813)

COCTaBJIcHa Ha OCHOBAaHUM Y 4eOHOTO IJIaHa:

Hanpasnenue nonrorosku 35.03.06 ArpounxkeHnepus
HanpasneHHoCcTh (Ipodruib) nporpaMMsl OakaxaBpraTta "ABTOMOOWIN U TEXHUYECKHE CUCTEMBI B arpodn3Hece”
0J00PEHHOI'0 U YTBEPXKAECHHOIO YUeHbIM COBETOM yHHBepcuTeTa oT 18.04.2023 npotokon Ne 5.

Pabouyast mporpaMMa JIUCIUIUIMHBI PACCMOTPEHA M 0100peHa yueOHO-MeTOANYECKOH KoMuccueit
IIporokon Ne 8 or "18" anpenst 2023 .
Pabouyas mporpaMma JIMCIUINIMHBI PACCMOTpPEHA M 0100peHa Ha 3acelaHun Kadenps

[IOYBOBEJICHUS, MEJINOPALIMH, 3€MJICYCTPONUCTBA U XUMUU

IMporokon Ne8or" 18" anpens 2023 .

3aB. kadeapoi npodeccop KomnbicoB MBan SIkoBiieBu4




Buzuposanue PII/] 1151 ucniotHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyx/IeHa 1 000peHa Jurs ucronHeHus B 2024-2025 yqeOHOM rogy Ha 3aceraHud Kadeapsl

Ilporokomor " " 2024r. Ne

3aB. kadeapoit

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa u o1o0peHa Juis ucronHeHus B 2025-2026 yueObHOM roy Ha 3aceqaHnu Kadeapbl

MOYBOBECICHMS, MEJIHOPALINH, 3eMneychoﬁCTBa U XMMHUH

Iporokom ot " " 2025 . Ne

3aB. kadenpoit

Pabouas nporpamma nepecMoTpeHa, 00cyxaeHa u o1o0peHa Jyis ucronHeHus B 2026-2027 yueOHOM To1y Ha 3aceqaHuu Kadeapbl

MOYBOBEACHMUSA, MEJIUOPALIUHA, SQMHeyCTPOﬁCTBa U XUMHUHU

IIporokom ot " " 2026 r. Ne

3aB. kadeapoit

Pabouas nporpamma nepecMoTpeHa, 00cyxaeHa 1 oo0peHa Jyis ucroinHeHus B 2027-2028 yueOHOM To1y Ha 3aceJaHuu Kadeapbl

MO4YBOBEACHMUSA, MEJIMOPALIUHA, SCMﬂeyCTpoﬁCTBa U XHMHUHU

IIporokom ot " " 2027 . Ne

3aB. kadeapoit




1. EJIb (IIEJIW) OCBOEHUA JUCHUTIINHBI

11 HpI/IO6p€CTI/I 3HAHUSA W NPAKTHYCCKHUC HABBIKW IO MNOAACPIKAHHUIO W BOCCTAHOBJICHUIO pa60TOCHOCO6HOCTI/I n pecypca

CEJIbCKOXO3SMCTBEHHON TEXHUKH U 00OpynoBaHHsA HamOonee O>()(PEKTHBHBIME CIOCO0aMH B
CYIIECTBYIOIIMMH TEXHHIECKIMH TPeOOBAHUSIMHL.

COOTBETCTBUEC C

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIOIT: |Bl .0

3. KOMIIETEHIIMU OBYYAIOIIET'OCS1, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUILIJINHbI

MOoAaYyJIsl)
OIlK-1 Crioco0eH peniath THIIOBBIC 33/1a41 TPO(HECCHOHATBHOM IESITeIPHOCTH HA OCHOBE 3HAHHMI OCHOBHBIX 3aKOHOB
MAaTEMAaTUYCCKUX U €CTECTBCHHbLIX HAYK C IPUMEHCHUEM I/IHC]Z)OpMaL[I/IOHHO-KOMMyHI/IKaLII/IOHHI)IX TeXHOJ’IOl"Hﬁ;
OIIK-1.1 Z[eMOHCTpI/IpyeT 3HAaHUE OCHOBHBIX 3aKOHOB MAaTEMATUYCCKUX, €CTCCTBEHHOHAYYHbIX 1 O6H_[el'[pOCbeCCI/IOHaJ'IBHBIX
JUCIHUITIINH, HGO6XOZ[I/IMBIX JUIA pEHICHUS TUIIOBBIX 3a1a4 B obJracTi ArpOMHXXCHEPUN
OIIK-1.2 I/Icnom,3yeT 3HaHUS OCHOBHBIX 3aKOHOB MAaTEMATUYICCKUX U €CTCCTBECHHBIX HAYK JUISI PEIICHUS CTAaHAAPTHBIX 3a/1a4 B
ArpONHKCHEPUN
4. CTPYKTYPA U COJEPKAHUE JUCHUILIAHBI (MOIY.JIS)
Kon HaumeHoBaHue pa3ieioB H TeM /BH/L 3aHATHS/ Cemectp / | Yacos HuTe IIpnmeyanue
| 3aHATHSA Kvnc DAKT.
Paspen 1.
11 OcHoBHBIE 3aKOHBI XUMHH /JIek/ 1 2 2
1.2 Xumudeckass KuHeHnKa [lepromuueckuii 3aKOH U TepUOAnIecKast 1 4 0
cucrema siementoB JI.M1. Menneneesa /Cp/
1.3 XuMmudeckas TepMoguHamMuka /Cp/ 1 2 0
1.4 JucnepcHble cucteMsl, pactBopsl /Cp/ 1 2 0
15 Teopust crpoeHust aroma. [lepuonuuecKuii 3aKOH B CBETE TECOPHH 1 2 0
cTpoeHusi atoma. PaaroakTuBHOCTB, H30TONBI, H300apkl /JIek/
1.6 Xumnueckas cBsi3b.B3aumozpeiicteue mexay monekyiaamu /Cp/ 1 2 0
1.7 OKHUCITUTENBHO-BOCCTAaHOBUTENbHBIE peakuun /Cp/ 1 2 0
1.8 lanpBanMYeckue 3neMeHTh. DnekTponus coneit  /Cp/ 1 2 0
1.9 Koppozust merannoB. Merojpl 3aliUThl METAIJIOB OT KOPPO3HUH. 1 2 0
/Jlex/
1.10 CBolicTBa 3JIEMEHTOB U UX coeanHenui /JIex/ 1 2 0
111 Knaccel opranndeckux coenunenuii  /Cp/ 1 6 0
1.12 IMonumepsr. [Tnactmaccel. Beicokomonekynsipasie coenunenus /Cp/ 1 2 0
1.13 Xumnueckas uaentudukanus semiects /Cp/ 1 2 0
1.14 Knaccel Heopranmyeckux coenuHeHuid, OmpeneneHue cocraBa 1 2 0
XHUMHU4YeCKoro coeaunenus /Cp/
1.15 Omnpenenenue TemnoBoro 3¢ dexra xumuaeckoi peakuu /Cp/ 1 2 0
1.16 Onpenenenre 3aBUCUMOCTH CKOPOCTH XUMHYECKOH DPEaKIUH OT 1 2 0
ycioBul nporekanus peakiwii /Cp/
1.17 OKHCIUTENEHO-BOCCTAHOBUTENbHBIE peakuun. /J1ab/ 1 2 0
1.18 Hampasnenne HOHHBIX OOMEHHBIX TIPOLECCOB B  PacTBOpax 1 2 0
anektponuToB /Cp/
1.19 pH pactBopoB. ['maponus coneit /Cp/ 1 2 0
1.20 Kommnekcusie coequnenus /Cp/ 1 2 0
121 Yraesopoponust /Cp/ 1 2 0
1.22 Kucnoponconepxanue coeaunenust /Cp/ 1 2 0
1.23 XKupsl, yrneBojpl, 6enku /Cp/ 1 2 0
1.24 KauecTBeHHbIC peakinu Ha kKaTHOHbl /Cp/ 1 2 0
1.25 KauectBennbie peakiuu Ha annoHb! /Cp/ 1 2 0
1.26 OO0wemusIi aHanmu3. Meron HelTpanusanuu /Cp/ 1 2 0
1.27 3anuTHbIe TOKPHITHS MeTayuioB /J1ad/ 1 4 2
1.28 OXMA /Cp/ 1 14 0
1.29 OnemenTs! ['aBHBIX, T0004YHBIX OATpy™H /Cp/ 1 2 0
1.30 BrImonHeHne JOMANTHAX KOHTPOIBHBIX padot /Cp/ 1 10 0
131 Kraccsr oprarnueckux coequaeHui /Cp/ 1 4 0




1.32 Komnonmaslie cucteMsl, pactBopsl BMC /Cp/ 4 0
1.33 INoBepxHOCTHEBIE sBICHI. Ancopouus /Cp/ 3 0
1.34  |Dk3amen /Dx3amen/ 9 0

S. ®OHJI OHEHOYHbIX CPEACTB

Paboyasi mporpaMma JUCHUIUIMHBL oOecriedeHa (POHIOM OICHOYHBIX CPENCTB JJIsl MPOBEACHHS BXOJHOTO, TEKYIIETO KOHTPOJNS U
npomMexyTouHoii arrecrauuu. Copepikanue (JOHIA OLIEHOYHBIX CPENICTB MPECTABICHO B MpUiIoKeHnH | u 2.

6. YHAEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)

6.1. PexomeHayemas JiuTepatypa

6.1.
ABTOpBI, COCTABUTENN 3arnaBue Wz parenscTso,
JI.1  |CyBopos, A. B./ A. B. |O061mmas u Heopranndeckast xumus B 2 T. Tom 1 [DnekTpoHHsIi pecypc]: yueOHHK [MockBa :
Cysopos, A. b. VIS BYy30B WznarenbcTBO
Hukosbckuid. Pexxum nocryma: https://urait.ru/bcode/451817 FOpaiir, 2020
JI.2  |Huxomsckui, A. b. / A.|O061mmas u Heopranudeckast xumus B 2 T. Tom 2 [DnekTpoHHEIH pecypc]: yueOHHK [MockBa :
b. Hukonbckuii, A. B. |17 By30B Wz pnarenscTBO
CyBOpoOB. Pexxum mocryma:  https://urait.ru/bcode/451818 FOpaiir, 2020
JI.3  |Ieromuxuna H. A., |OO6mas xumust. JlJabopaTopHblil mpakTUKyM. [l HH)KEHEPHO-TEXHUYECKUX CaHKT-
Mumnaesckas JI. B., HarpaBJICHHI OATOTOBKH U CIIEIMATILHOCTEH: yueOHO-MeToarueckoe nocooue |I[lerepOypr:
Tkauésa M. B. Pexxum nocrymna: https://e.lanbook.com/book/207029 Jlanb, 2022
JI.4  |Koposun H. B., Oomas xumust. Teopus u 3aaun: yaeOHoe ocobue 11 By30B CaHkT-
Kynemos H. B., Pexxum nocryma: https://e.lanbook.com/book/291182 ITerepOypr:
I'onuapyx O. H., Jlans, 2023
Kawmpimosa B. K.,
Jlanckas U. U.,
MscuukoBa H. B.,
Ocuna M. A., Yipuc E.
., Awrynos H. A.,
Koposuna H. B.
JL5  |Burpasnenko 1O. T., XuMus: METOAUUECKHE yKa3aHUsl M KOHTPOJIbHBIE 3aaHUS IS CTYJEHTOB CaHKT-
baiinakos . JI. Harpasienuit noaroroBku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, [erepOypr:
05.03.06 ouHoli popMbI 0OyUCHHS CIIGIJITY, 2022
Pexxum gocryma: https://e.lanbook.com/book/308699
JL.6  |MopaueBckuii A. I, |DJeKTpOXUMUS pacIlIaBICHHBIX COJiei: yueOHOe mocoOue isi By30B CaHkKT-
®upcosa E. T'. Pexxum gocryma: https://e.lanbook.com/book/322559 IMetepOypr:
Jlanp, 2023
JI.7  |Pyccasckas H. B., Xumust: yaeOHO-METOIUYECKOE TT0COOHE UpkyTrck:
SAceko C. B., Sxumosa |Pexxum gocrtyma: https://e.lanbook.com/book/342092 HpI'VIIC, 2022
I.A.
JI.8  |IIxomsuukos E. B. OO61as u HeopraHuveckasi XuMusi. JIabopaTopHbIi TPAKTUKYM 110 0011ei Xxumuu: | CaHKT-
yueOHOe TocoOue s MOArOTOBKH OakanaBpoB 1o HanpasieHusM 18.03.01 [erepOypr:
«xuMu4eckas TexHonorus», 18.03.02 «3nepro- u pecypcocbeperarouiue CIIoIJITY, 2023
IIPOLIECCH B XUMUUYECKOH TEXHOJIOTUH, HeDTEXUMHUH H ONOTEXHOJIIOTHI BCEX
(hopm o0yueHus
Pexxum nocryma: https://e.lanbook.com/book/348023
6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAIIUOHHOH ceTu "UHTepHeT"
31  |Xumuk [Dnexrponnsiii pecypc]: Caift 0 XuMuu - DIeKTpOH. JaHHbIe- pexkuM poctyma: http://www.xumuk.ru/.-3arm. ¢
9KpaHa
32 |Hayunas smekrponHas 6ubiaroreka [DnekTpoHHsIi pecypc]. - Pexxum mpocryma: http://elibrary.ru/defaultx.asp. - 3arm. ¢
9KpaHa
6.3. Ilepeuenb MHQOPMAIIUOHHBIX TEXHOIOT Wil
6.3.1 [lepeyens NporpaMMHOro obecrneqeHust
6.3.1.1{Onepannonnas cucrema cemericraa Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7 AOL
NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL, Win Home
10 All Languages Online Product Key License)
6.3.1.2|IIpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3| ArruBupycroe 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 X1 11/0/09

6.3.2 IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H COBPEMEHHBIX NPO¢ecCHOHANBHBIX 0a3 JaHHBIX

6.3.2.1|rdopmarmonnas ciupaBodHas cucrema: "KoncynsranTlLroc”

6.3.2.2|rdopmarmonHas cnpaBoyHas cucrema: "["apasT Aspo"”

6.3.2.3|IIpodeccronansaast  6aza  manHbix: Hayunas  oanektponnas  OuGimoreka  elibrary.ru  Pexum  mocryna:
http://elibrary.ru/defaultx.asp

6.3.2.4|IIpodeccnonansHas  0a3za maHHBIX: OnekTpoHHBIH Katamor OIBOY BO Bsrckmit 'ATY Pexnm nocrymna
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOIYJIS)

7.1)0Onucanne MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIMMOHN ISl OCYIIECTBICHHS 00pa30oBaTeNbHOrO IIpolecca IIo
JMCIUIIINHE (MOAYII0) npencTaBieHo B Ilpunoxenuu 3 PIIL

8. METOANYECKHE YKA3AHUS JJIS1 OBYYAIOIIUXCSI I[10 OCBOEHUIO JTUCIIUMITJIMHBI (MO YJIST)

OcBoeHUE TUCIHILTIHBI TIPOBOIHUTCS B (hOpME ayTUTOPHBIX 3aHATHI W BHEAyMTOPHOH CAMOCTOSTEIILHOIM PaOOTHI 00YJarONTHXCSL.
Ipu mpoBeJCHUH ayAUTOPHBIX 3aHATHH MPEIYCMOTPEHO MPUMEHEHHE CICAYIONMX WHHOBAIMOHHBIX (OPM YUECOHBIX 3aHSITHIA,
Pa3BUBAIOIINX Y OOYYAIOIINXCS HABBIKK KOMAHIHOW pabOThI, MEKJIMIHOCTHONH KOMMYHHKAIIMH, MPUHITHS PEILICHUH, JTUAEPCKUE
KadecTBa: paboTa B MajbIX TpYNIAx; IMCKYCCHS; W3yYCHHEC W 3aKpCIUICHHE HOBOTO MaTepualia Ha HMHTCPAKTHBHOM JICKIWH;
HCIIOJIB30BaHUE OOIIECTBEHHBIX PECYPCOB, CONMAJBHBIC MPOSKTHI M JPYrue BHEAYIUTOPHBIC METOABI OOYYCHUS; OOCYKICHHE M
paspeleHue npobieM; Je0BbIe U POJIEBbIE UIPhI; pa300p KOHKPETHBIX CUTYaluil.

KosndecTBO 4acoB 3aHATHI B MHTEPAKTUBHBIX (pOpMax OMPEAEICHO YICOHBIM ITTAHOM.

IpakTHyeckass IOATOTOBKA TMPH pealu3alidM JUCLMIUIMHBI OpPTaHU3yeTcs IIyTeM IPOBEACHUS J1abopaTopHBIX —pador,
NPEeIyCMAaTPUBAIOIINX yJ4acTHE OOYYAIOIIMXCS B BBIIOJHCHHMHM OTHCIBHBIX OSJIEMEHTOB paboT, CBS3aHHBIX C Oymymiei
poecCuOHATIBHON IESITEIbHOCTBIO.

BueaynuropHas camocTosiTelIbHasi paboTa OCYIIECTBIIIETCS B CIEAYIONIHX (hopMax:

— CaMOCTOSTENBbHOE U3YUEHNE TEOPETUIECKOro MaTepuana (TeM JUCLHUIUINHEL);

— MOJTOTOBKA K JIEKLHAM 1 J1a0OpaTOPHBIM 3aHATHSAM;

— BBINOJIHEHHE KOHTPOJIBHOM oMaIlHeH paboThl M MHBIX HHAMBUIYaIbHBIX 3aaHH;

— MOATOTOBKA K MEPONPUITUAM TEKYILLETO KOHTPOJLS;

— MOJTOTOBKA K IIPOMEKYTOUHON aTTECTALIUH.

Ipu opraHu3zanuy caMOCTOSTENbHON paboThl HEOOXOAMMO, IPEXKAE BCEro, 00paTUTh BHUMaHHE Ha KIIIOUEBbIE MOHSTHS, HECYIHe
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM WJIM HHOM pa3Jielie yaeOHONH AUCIUILTHHBL.

1. CamMOCTOSITENBEHOE N3YYEHUE TEM TUCLUIIIMHBL.

Jns paboTsl HEOOXOAMMO O3HAKOMUTBHCS C Y4eOHBIM IIJIAHOM AMCLUIUIMHBL M YCTaHOBUTH, KaKOE KOJIMYECTBO YAcCOB OTBEACHO
y4eOHBIM IJTAHOM B LIEJIOM Ha M3y4eHHE TUCLUIUIMHBI, Ha ayJUTOPHYIO PaboTy ¢ MpernoaaBaTeneM Ha JEeKIMOHHBIX U JIAOOpaTOPHbIX
3aHATUSX, @ TakKe Ha CaMOCTOSTENbHYIO paboTy. C Lenplo ONTUMAJIbHOW CaMOOPTaHM3alMKM HEOOXOIMMO CONOCTAaBUTH ITY
MHPOPMAIIUIO ¢ TPAPUKOM 3aHATHH U BBISIBUTh HAUOOJIEE 3aTpaTHBIC TI0 BPEMEHH U 00bEMY TEMBbI, YTOOBI 3apaHee OMpPeAeTUTh st
cels1 mepuo/pl 00beMHBIX 3a1aHuid. [lenecooOpa3Ho HauaTh paboTy ¢ M3YUEHHS TEOPETUUECKOTO MaTepHralia, OCHOBHBIX TEPMUHOB 1
MIOHSTUH Kypca U C TUCbMEHHBIX OTBETOB Ha MHIMBUAYAIbHBIC U TECTOBBIE 3aJaHHS.

2. [MoaroroBka K JEKIIMOHHBIM U JIJAOOPATOPHBIM 3aHSTHUSIM.

TpaauimoHHO# (hopMoOii MpernoIHeceHUs: MaTepHana sBisiercs Jiekuus. Kypc nekuuii mo npeaMeTy 1aeT HeoOXOAUMYE0 HHPOPMALIUIO
10 U3YYCHHUIO 3aKOHOMEPHOCTEH M TCHICHIIMH pa3BUTHsI 00BEKTA U MPEIMETa UCCIICAOBAHHUS H3y4aeMOM AUCIUIUTUHBI. JICKIIMOHHBIH
MaTepua peKOMEHTyeTcsl KOHCIIEKTUPOBaTh. KOHCTIEKTHI MO3BOISIOT 00yJaromeMycsl He TOIBKO MOAYIUTh 00JblIe HH(OPMAaIY Ha
JIEKLIUH, HO U MPABWILHO €r0 CTPYKTYPUPOBATH, & B JAJIbHEHIIIEM - JIyUIIE OCBOHTS.

INoaroroBka K 1a00paTOPHEIM 3aHATUSM HOCHT Pa3JIMUHBII XapaKkTep Kak IO COAEPIKAHUIO, TaK U I10 CIIOKHOCTU HUCIIOTHEHUs. MHOrne
nabopaTopHbIC 3aHATHS TPEOYIOT OOJBIION UCCIIEA0BATENbCKOM paO0ThI, U3YYCHHUS TOMOJIHUTEIBHOM Hay4HOH uTepatypbl. [Ipexie
YeM IPUCTYIHTH K BEIMOTHEHHIO TaKOH paboThl, 00ydaromeMycs HEOOXOIUMO O3HAKOMHTBCSI OOCTOSTENIBFHO C COACPKAHUEM 3aaHus,
YSICHUTB €T0, OIIEHUTH C TOYKU 3PEHUSI BOCIIPUATHS U 3aIIOMHHAHHS BCE COCTABIISIOIINE €0 KOMIIOHEHTHL. Pe3yabTaThl SKClIeprMeHTa,
rpaduKy U T.J. CIEIYeT CTPEMHUTHCS MOJYYUTh HEMOCPEACTBEHHO MPH BBIMOJIHEHUH paboThI B TabopaTopuu. JlabopaTopHas pabora
CYMTAETCSl BHINMOJIHEHHOW TOJBKO B TOM Ciydae, KOTr[a OTYeT Mo Hel mpuHAT. YeMm CKopee COCTaBJIeH OTYET IMOCie MPOBEICHUS
paboThI, TEM MEHBIIIE OYET 3aTpaucHo Tpy/a U BpEeMEHH Ha ee 0hopMIICHHE.

3. BeInonHeHue JOMAaIIHEeH KOHTPOIBHOR PaboThI.

KonTponbHast pabota sSBISETCS OAHAM M3 OCHOBHBIX BHJIOB CAMOCTOSITEIBHON PaOOThI, HANPAaBIEHHOW HAa 3aKpeIUIeHUE, YIITyOIeHne U
0o0o0mieHre 3HaHWM MO JAWCHMIUTMHE. Llenmbio BBIMOMHEHHWS KOHTPONBHOH paboThl sBisercss (HopMUpOBaHHME HAaBBIKOB
CaMOCTOSITENBHOTO TBOPYECKOTO pPEIIeHHs] MPOQEeCcCHOHANBHBIX 3a7ad. 3a/JauaMH BBITIOJHEHUS KOHTPOJIBHOW PaOOTHI SIBISIOTCS
cHCTeMaTh3alysl, 3aKpervieHne, yrioyOJeHHe W pacIIipeHHe MpUOOPETEHHBIX O0YJalolMMCs 3HAaHWH, YMEHWH M HAaBBIKOB IO
nqucrurunae. OOyJaronuics BBIMONHIET KOHTPOIBHYIO Pa0oTy 10 YTBEPKICHHOH TEMe 0] PYKOBOICTBOM IPEIoIaBaTesl.

4. IlonroroBKa K MEpONPUATHSAM TEKYILEr0 KOHTPOLS.

B koHIIe N3y4eHNs Ka)XI0H TeMbI MOXET IIPOBOJUTHLCS TeMAaTHIeCKast KOHTPOJIbHAs paboTa, KOTOpast SIBISETCSl CPEACTBOM TEKYIIETO
KOHTPOJIS OLlEHKH 3HaHUH. [1oAroTOBKA K Heil 3akito4yaeTcs B MOBTOPEHUH MPONUIEHHOTO MaTepralla U IIOBTOPHOM peIlleHUH 3a/1aHuil,
KOTOpBIE PaCCMATPHUBANIMCH Ha 3aHSTHUSX, a TAKOKE B BBITOTHEHUH 3aJaHUH JJIsI CAMOCTOSITETEHON PaOOTHI.

5. IloaroroBka K MpOMEXYTOYHOM aTTECTALINH.




HOHFOTOBKa K 3K3aMCHY ABJIACTCA 3aKIIIOYUTCIIBHBIM JTAallOM H3YUYCHUSI JUCHUIUIMHBI U SABJISACTCA CPCACTBOM IPOMEKYTOYHOI'O
KOHTPOJIAL. HOI[FOTOBKa K DK3aMCHY IMPpCAINoJara€t HU3y4CHUC KOHCIICKTOB HeKHHfI, peKOMCHI[yeMOﬁ JIATCpAaTypbl U ApPYTUX
HCTOYHHUKOB, IMMOBTOPCHUEC MaTCpHUAIOB J'Ia60paT0pHLIX 3aHsaTu. B nponecce nmoAroTOBKM K 9K3aMCHY BBISBIIAKOTCA BOIIPOCHI, IO
KOTOPBIM HET YBEPCHHOCTHU B OTBCTC 100 OTBET 06y11a10LueMyC$1 HC SCCH. ﬂaHHI)Ie BOIIPOCHI MOKHO YTOYHHUTD Yy MPCIIOAaBaTEIIA HA
KOHCYJIbTalluH, KOTOpast HPOBOAUTCS NECPEI SIK3aMCHOM.




Ipunoxenue 1

®OHJ] OLITEHOYHBIX CPEJICTB

JUTA TIPOBENICHUS MTPOMEKYTOUHON aTTeCTAllUH 110 TUCIUIUTHHE
Xumus

Hanpasnenue noarorosku 35.03.06 Arpoumkenepus
HamnpaBneHHOCTH (IpOQHIIb) IpOrpaMMsl : « ABTOMOOHIIH U TEXHHYECKHE CUCTEMbI B arpOOH3HECE
Kpanudukarms Oaxanasp



1. Onncanue Ha3HAYEHHUS U COCTaBa ()OHIA OLECHOYHBIX CPEJACTB

Hacrosmnit gonn onenounsix cpenacts (POC) BXomuT B cocTaB pabodeil MporpaMMbl JAUCHUILIMHBL « XUMHUS» U
TIpeiHa3Ha4YeH JUIsl OLEHKU IUIAHUPYEMBIX PE3yJbTaTOB OOYUCHMsS - 3HAHWH, YMEHHH, HaBBIKOB, XapaKTEPHU3YIOLIMX O3TaIlbl
(hopMupoBaHUs KOMITETEHIMH (11.2) B TIpoIiecce N3yIEeHUsI TaHHOH TUCIUIUINHBL.

@®OC BkiIOUaET B ce0s1 OIIEHOYHBIE MaTEPUAIIB U IPOBEICHNS IIPOMEXYTOYHON aTTecTanuy B (hopMe 3adera.

®OC pa3paboTaH Ha OCHOBaHHU:

- @enepanbHBI TOCYIApCTBEHHBIH 00pa30BaTENbHBIA CTaHAApPT BBHICIIEro OOpa3oBaHMA - OakajaBpHaTr II0
HarnpasJieHnto moArotoBku 35.03.06 Arponmxkenepus (npuka3 Munoopaayku Poccun ot 23.08.2017 1. Ne 813);

- [onoxenust «O GpopmupoBaHuy (HOHIA OLIEHOUYHBIX CPENICTB ISl IPOBEACHHUS TEKYIIEH, MPOMEKYTOYHON 1 UTOTOBOH
aTTecTalyy O00yJarouXcs 0 00pa30BaTeNbHBIM IIPOrpaMMaM BBICIIEr0 00pa30BaHMSD).

2. IlepeyeHb KOMIETeHIMI ¢ yKa3aHHeM 3TanoB MX GOpMUPOBAHHSA B Npolecce OCBOeHHs 00pa30BaTeJIbHOI
NPOTrpPaMMBI

— OIIK-1. CnocobeH peliath THIIOBBIC 3a1a49K MPOPECCHOHATBHON JCITEIbHOCTH Ha OCHOBE 3HAHUH OCHOBHBIX
3aKOHOB MAaTEMAaTHYECKUX U €CTCCTBEHHBIX HAYK C IPUMEHEHHUEM WH(POPMAIIMOHHO-KOMMYyHUKAITOHHBIX TEXHOJIOT Hid

Kon ITtansl GOpMHUPOBAHUS KOMIIETEHIIUH
¢opmupye B Npouecce 0CBOeHMsI 00pa30BaTe/IbHON NMPOrpaMMBbl
Mo
KOMIIETCH HavanbHblii OcHoBHOI 3ak/0unTeILHbIIH

U
MaremaTika ConpoTuBieHHEe MaTepUaIoB [TpousBoACTBEHHAs MPaKTHKA
®dusznka I'uppasnuka (HayuHo-uccnenoBaTenbcKast
Xumus TemnorexHuka pabora)
MarepuanoseneHue. ABTOMaTHKa DNEKTPOIPUBOA U
TexHonorust KOHCTPYKIMOHHBIX | JleTanu MalluH, OCHOBbI AIIEKTPOOOOPYIOBAHUE
MaTepHaJIoB KOHCTPYHPOBAHUS U [Ipou3BoACTBEHHAs TIPAKTHKA
Mertpomnorus, craHIapTU3aluus U | IOAbEMHO-TPAHCIIOPTHBIE (ITpenaunuoMHas IpaKkTHKA)
cepTuduKanms MAIIUHBI l'ocynapcTtBeHHast uTOroBast

OIK-1 Teoperndeckas MexaHHKa ONEeKTPOTEeXHUKA M SJICKTPOHUKA | aTTeCTalus

Teopust MEXaHU3MOB U MalllUH TpakTopsl U aBTOMOOWIIN
WNudopmaruka u uudposbie CenbCcKOX035HCTBEHHBIE MAIIUHBI
TEXHOJIOTUH Marmuss! 1 000pyIOBaHHE B
VYueOHast mpakThKa JKUBOTHOBOJICTBE
(O3HakoMuTenBHAS MIPAKTUKA (B
TOM YHCIIE TIONY4YEeHUE
TIEPBUYHBIX HABBIKOB
Hay4HO-HCCIIEN0BATENBCKOM
paboTsl))

3. HJIaHpreMble pe3yjJbTaTbl OCBOCHUS 06pa30BaTeJ’ILH0i7[ nporpaMmsbl Mo AMCUHUIVIMHE, BbIPAKEHHbIEC Yepe3

KOMIIETCHIUMH U HHAMKATOPbI UX Z[OCTI/I)KeHHﬁ, ONMHCAaHHE HIKAJI OLICHUBAaHUA

HaumenoBa
e HaumeHoBaHnue
Kon u HanmeHoBaHue OLIEHOYHOT'0
Kox u HanMeHOBaHMe UHAMKATOPA AOCTUKEHUSI KOHTPOJIUP
(opmupyembIx ., cpencTBa
N (hopmupyemoii KoMneTeHUUH yeMBbIX .
KOMIeTeHIuii MPOME Ky TOY HOif
pa3aesioB u
aTrecTanuu
TeM
E€MOHCTPHPYET 3HAHWUE OCHOBHBIX 3aKOHOB
OIIK-1. Cnocoben A pupy
MAaTeMaTUYECKHX, ECTECTBEHHOHAYYHBIX H
peliath TUTIOBbIC 5 o
o0menpodecCHOHATBHBIX HCIUTUTUH
3aJa4u OIIK-1.1 tenp JHc ?
o HEOOXOAUMBIX ISl PEIICHUS] TUIIOBBIX 3a/1a4
podecCHOHaTHHOM 5
B 00J1aCTH arpOMHXEHEPUH
NESITEIbHOCTH Ha p p Pazzen 1 TecToBbIE
OCHOBE 3HAaHUU COZCPAKAHNSA 3a1aHUs U
OCHOBHBIX 32KOHOB paboueii BOIPOCHI K
Hcnonb3yeT 3HaHMS OCHOBHBIX 3aKOHOB | norpaMMebl
MATEMATHHICCITIX 1 MAaTeMaTUYECKUX M ECTECTBEHHBIX HAYK JIJISI porp DKSAMCHY 110
€CTECTBCHHBIX HAYK C R CTAHIADTHLX sa ag’K . s AUCHHAIITHH JUCTIATUTAHE
MIPUMEHEHHEM OInK-1.2 | P ap A bI
arporHXeHepHU
uH(pOPMAIIMOHHO-KOM
MYHHUKAIHOHHBIX
TEXHOJIOTUH




Z[J'IH OLCHKHU C(l)OpMI/IpOBaHHOCTI/I COOTBCTCTBYIOLIUX KOMHCTCHHI/Iﬁ 10 ITUCHMILIIMHE «XHUMUS Inpu MMpoBEACHUN

HpOMe)KyTO‘IHOﬁ aTTcCTallu B (bOpMe OK3aMCHaA NPUMCHACTCA CJICAYIONIAs IKaJ1d OUCHUBAHMA!

IITkana oueHUBaHUSA
HEYJOBIIETBO-PUTE OBJICTBOPH-TENb
Ne Kpurepun onennBanus A P A P XOpOILIO OTJIIMYHO
JIHO HO
IToxazaTenn

Huskuit  yposens | IlpeacraBneHsl TBepnoe  3HaHue| Beicokuii ypoBeHb

YCBOEHHUS 3HAHUA TOIBKO| MaTepHana YCBOEHHUS
YpoBeHb YCBOEHHUS

Martepuana. OCHOBHOT'O MaTepuana,
obyuaioupmcs IIponeMoHCTpU-POB | MaTepuana, HO He MIPOIEMOHCTPU-POB
TEOPETUYECKUX 3HAHUH U P b p ’ P Thup

1 aHo HE3HaHHE | YCBOEHBI ero aHO YMEHHE TECHO

YMEHHE HCIOJIB30BaTh HX .
3HAYUTENBHON JieTanmn CBS3BIBAaTh TEOPHIO
Ui peteHust .
yacTu C IIPaKTHKON
npoeccoHaNbHBIX 33124
TEOPETUYECKOr0
Marepuana
OOyyaromumiics OOyyaromuiicst OOyyaromuiicst OOyuarommiics
HEYBEPEHHO, ¢| UCHBITBIBAET MIPaBUIBHO CBOOOITHO
OONBIIUMHU 3aTpyAHEHHUS] TpH| NPUMEHSET CIpaBJIsIETCS c
3aTpyJHEHUSIMU BBINOJTHEHUU TeOopeTH4ecKHe 3aa4amu,
BBITIOJTHSIET MPAaKTUYECKUX MOJOXKEHUS IpH | BOIpocaMu u
MpaKTU4YecKue ador SIICHN U UMH  BUJAMHU
[IpaBunpHOCTE  penieHus P p p APYT A

2 pabotsl MPaKTHYECKUX MIPUMEHEHHUS
MIPAKTUYECKOr 0 3aaHuUs .

BONPOCOB M 337ady,| 3HAHWH, IpUUEM HE
BJIa/IeeT 3aTpyAHSAETCS c
HEOOXOIMMBIMH OTBETOM npu
HaBBIKAMH Y| BHJIOM3MEHEHUH
pueMaMu UX| 3aJaHuil
BBINOJIHEHHS

3 | JlornyHoCT®B, Cy1ecTBeHHBIE Hetounoctu B| I'pamotHoe u mno| HcuepnbiBarornie
000CHOBaHHOCTb, YETKOCTh | OIIHOKH, HET | OTBeTax, CYIIIECTBY HIOCJIEI0BATENb-HO,
OTBETa Ha BOIIPOCHI OTBETOB Ha| HEZO0CTaTOYHO U3JI0KEHUE YETKO M JIOTUYECKH

JOTIOJIHUTENIbHBIE | TIpaBHUJIbHBIC TEOPETHYECKOr0 CTPOMHO
YTOUYHSIOIINE (hopMyIupoBKY, MaTepuana, HE| u3jaraercs
BOIIPOCHI HapyIIeHHs JIOITyCKast TEOPETUIECKUI
JIOTUYECKOH CYILECTBEHHBIX MaTepual
MOCJIEI0BATENBHOCT | HETOUHOCTEH B
U B M3JIOKCHHM| OTBETE Ha BOIIPOC
MpOrpaMMHOTO
MaTepuaa.

4 | Pa6ora B TeueHue | Vmerorcs HNmerores AxTHBHas, AXTHBHas,
ceMecTpa, HaJIMYME | MHOTOYUCIICHHBIE | MPOIYCKU 3aHSTHiL,| 33J0JKEHHOCTh 3aJJOJKEHHOCTh
3aJI0JKEHHOCTH 10 | IPOMYCKU 3aHATHUH, | yacTHUHAA OTCYTCTBYET OTCYTCTBYET
TEKyIIeMy KOHTpOJIIO | 33J0JDKEHHOCTh I10| 33J0JKEHHOCTh IO
yCIIEBAEMOCTH. TEKyILEMY TEKYIIEMY

KOHTPOJIIO 3HAHUN | KOHTPOJIIO 3HAHUIL

4. TunoBble KOHTPOJIbHBbIC 3aJaHHUsl WJIM HHbIC MaTepHuaJbl, Heo0X0oaMMbIe IS OLEHKH 3Hal—lﬂﬁ, YMeHHﬁ,
HAaBbIKOB H (HJ'[H) OnbITa JEATEJbHOCTH, XAaPAKTCPU3YIOIIUX I3Talbl (l)OpMHpOBaHl/lﬂ KOMIIeTEeHIIUil B nmpouecce

OCBOEHHUS 00pa30BaTeIBLHON MPOrPaMMBbl

BO]IPOC])I AJI MOATOTOBKH K 3K3aMEHY N0 JUCUHMILJIHHE

«XUMUD)

o HanpaJeHuto 35.03.06 ArpoumkeHepust
HanpasnenunocTs (TIpo¢uite) mporpaMMBI : « ABTOMOOMII M TEXHUYECKHE CHCTEMBI B arpoOHU3HECe»

1. Xumus KaKk mpeaMeT eCTeCTBO3HAHUS. [IpeIMeT XUMIH U €ro CBS3b C IPYTUME HayKaMu. 3HAYCHUE XUMUH B H3yICHUHN
TIPUPOABI ¥ PA3BUTHH TEXHHUKH U CETTLCKOTO XO3SHCTBA.

2. XuMu3anus ceIbCKOro X03UCTBa. XUMUS U OXPaHa OKPYXKAIOIIECH CPE/Ibl.

3. CrerneHb 371eKTPOIUTHYECKON nuccoruanuu. MakTopbl, BAUSIONINEG HA BEIUYUHY CTENeHU auccolmalui. CUIbHBIE U
ci1a0bIe STICKTPOJHTHL.

4. KatomHbIe ¥ aHOTHBIC TOKPHITH. KOppo3us XpOMUPOBAHHOTO XKele3a MpX HapYIICHUH IEIIOCTHOCTH TTOKPBITHS

5. OCHOBHBIC TIOHATHS XUMHH: aTOM, MOJIEKYJa, XUMHYECKUN JJIEMEHT, MOJIb, MOJISIpHAs Macca.

6. OOmas xapaKTepHUCTUKA METAJLIOB, X (M3UICCKHE CBOHCTBA. 3aBUCHIMOCTH CBOWCTB METAJUIOB OT WX IIOJIOKEHHS B
nepuoauueckoit cucreme 1. 1. Menneneesa

7. BHyTpeHHEE CTpOSHHE METAJUIOB. XUMUIECKUE CBOMCTBA METAJIIIOB.

8. Xummueckoe paBHoBecwe, mpuHIun Jle Illatense 3amummTe KOHCTAHTY XWMHYECKOTO pPAaBHOBECHS pPEaKIUii:
FEZO?,(K)+3CO(1")—>2FE(K)+3C02(F); Nz(r)+3H2(r)—>2NH3(r)A



9. OcHOBHBIC 3aKOHBI XMMHH: 3aKOH COXpaHEHMs1 Macchl M 3Heprud M. B. JloMoHOCOBa, 3aKOH ITOCTOSTHCTBA COCTaBa
XUMUYECKUX coequHennit [Ipycra.

10. JIérkue KOHCTPYKIIMOHHBIC MeTasuTel. bepriuimii, MarHwii, amoMuHWA. (DU3NUECKHe W XUMHUYCCKHE CBOWCTBA, WX
COE/IMHEHUSI, CIJIaBbl, NCIIOIF30BaHNE B TeXHUKE. AM(OTEPHOCTh OKCH/I0B ¥ THAPOKCHIOB OCPHILTUS U aJIFOMHHUS

11. Koppo3us myXeHOT0 KeJe3a B pa3iindHoON cpere.

12. Kiraccbl HeOpraHNM4ecKuX COCANHEHNH; OKCHIIBI OCHOBHBIE, KUCTIOTHBIE U aM(oTepHbIie. ONMUIINTE XUMHIECKHE CBOMCTBA
OKCHJIa Kbl u okcuma ceprl (V).

13. Tsoxénble KOHCTPYKIMOHHBIE MeTaiubl, d-anmeMents! 1-VIII noarpymm.

14. Xumust 5IeMEeHTOB ceMelCTBa Kele3a, UX CIUIaBbl M MX XUMHUYECKHe cOoeluHeHUs. Hamummre ypaBHEHUs peakiui, ¢
TIOMOIIIBIO KOTOPBIX MOXHO OCYIIECTBHUTh CIIeAYIOIIHe TIpEeBpaIICHHS:
Fe(OH)s;—Fe(OH).Cl—FeOHCIl,—FeCl;—Fey(SOs)a.

15. KoHuenTpanusi pacTBopoB, CrHocoObl €€ BbIpakeHHs. PaccumWrtaiite Maccy THIPOKCHZIA HAaTpus W Maccy BOJBIL,
HeoOxoaumyto it npurorosienus S00r 5% Motoriero pacTsopa.

16. DxBUBaJIEHT, KOJIMYECTBO BEUIECTBA SKBUBAJICHTA, MOJISIPHAs MAacca SKBHBAJIECHTOB. 3aKOH SKBUBAJICHTOB.

17. O0mue moHATHS O MONYNPOBOAHUKAX, UX XUMHYECKON MPHPOJE, IHEpreTHIecKne 30HbI (BaJeHTHAs, 3alpeluéHHas 1
30Ha MPOBOTUMOCTH).

18. Tlonstne o nOHOpHOW W akuenTopHoW npumecsx. OO030p P-2JIEMEHTOB O0JANAIONIMX ITOIYIPOBOJHUKOBBIMH
cBoiictBamu (60Op, yriepoa, KpeMHHH, TepMaHuii i Ap.). [[piMeHeHe MoIyIPOBOAHIKOB B COBPEMEHHOMH TEXHHKE.

19. Oxcuapl 1 THIPOKCHIBI MapraHiia, ux cBoicTBa. OKHCINTENbHBIE CBOWCTBA MEPMaHraHaTa KaJlusl B Pa3IMYHBIX Cpeiax.

20. 3axkoH ABorazpo, cieacTBre u3 3akoHa. [locrosHuast ABorajpo. [ToHsiTue o MossipHOM 00BEME.

21. Ctpoenue, Ki1acCU(pHKaIMSI U CBOHNCTBA OPraHUYECKUX COSTUHEHHH.

22. YT1eBoJ0po/Ibl U UX POU3BOIHEIE.

23.CoctaB M CBOMCTBa OpraHHYECKOro ToIuIMBA. TBEpAoe, JkuakKoe W razooOpasHoe TomauBo. IloHATHE O
(DU3UKO-XMMHUYECKHX MPOIECCax rOPEHHs TOTUIUBA.

24.KaTtomHble W aHOJHBIE TOKpPBITUS. KOppo3us XpOMHPOBAHHOIO jkelie3a NPH HapyLIEHUH LEIOCTHOCTH TOKPBITHS B
KHCJIOW U HEUTPaAJILHOM Cpene.

25. Bo3HUKHOBEHHUE U Pa3BUTHE MPOOJIEMBI CTPOCHUS aToMa. SaepHast Momels atoma 1o O. Pesepdopay.

26. CocTaB aTOMHBIX siziep, IpoToHHO-HeiTponHas Teopus [.J[. Urnarenko u E.H. I'amona. M3otormsl.

27. Xumus noaumepoB. CrocoObl ONMYyYeHHUs TTOTMMEPOB, PEaKIMU MTOJTUMEPHU3aIK 1 MTOTUKOHICHCALIUH.

28.3aBUCHMOCTb CBOMCTB TOJMMEPOB OT COCTaBa U CTPYKTYPHI. XUMHS MOJMMEPHBIX KOHCTPYKIIMOHHBIX MaTEPHAJIOB.
IlonumepHbIe MOKPBITHS U KIIEU.

29. MeronoM 2JIeKTPOHHOr0 OaniaHca nopdepure KOI(MGUIMEHThI, YKaXKUTE OKUCIUTENb U BOCCTAHOBHUTEIb B PEAKIMUSX:
Zn+HNO3(KoHH)—>ZH(NO3)2+N02+H20;

Fe(OH)2+0,+H,0—Fe(OH)s;

30. OcuoBubie noctynatsl H. bopa. KopryckynsipHO-BOTHOBOM jyanu3M 31eKTpOHOB. OCHOBHBIC MOJIOXKEHUSI KBAHTOBOM
xuMuH. KBaHTOBBIE UnCIIa, 3HEPreTUIECKUE YPOBHH, OAYPOBHHU, aTOMHbIE OpOUTAIIH.

31. bepwui, anmomunauii. OU3Nueckue U XUMHUYECKHE CBOMCTBA, MX COCAMHEHMS, CIUIABBI, HCIIOIb30BAHUE B TEXHUKE.
Hanumure ypaBHeHMs peakuuii, ¢ IOMOLIbIO KOTOPBIX MOXKHO  OCYIIECTBUTH  CIEAYIOIIHE IPEBPALCHUS:
Be—BeO—BeCl,—Be(OH),—K;BeO,—BeS04

32. Koppo3ust TEXHUYECKOT0 XKeJle3a B PA3IMYHbIX CPEaax.

33. Kondurypanus >1eKTpOHHBIX opOuTaneil B mpocTpaHcTBe: S-, P-, d-, u f — op6uramu. EmMkocts ypoBHeit u noxyposHeii.
Pacnpeznenenune »rekTpoOHOB B aToMe, IPUHINI HauMeHbIIel suepru, npasmwio B. M.Kneukosckoro. 3anonHenne opouraneit
3JIEKTPOHAMM B peajibHbIX aToMax, npuHimn Ilaymu, npasuno ['yHna.

34. CriocoOb1 u300paskeHust pacipeneieHust aekTpoHoB: 1) meron Koccensi; 2) anekrponnsie popmynsr; 3) rpaduueckue
JIEKTPOHHBIE CXEMBI. XapaKTepUCTHKA 3JIEMEHTOB UCXOAS U3 CTPOECHUSI UX aTOMOB.

35. Maruuii. ®u3nueckre U XUMHYECKUE CBOWCTBA, COSTUHEHMSI, CIIJIABEI, UCIIOIB30BAHNE B TEXHHUKE.

36. CocTaBbTe ypaBHEHHS PEAKIMi VIS [ETOYKH MPEBPAIICHHI:

Zn—2ZnCl,—Zn(0OH),—NazZn0;—ZnSOs— Zn(OH);

37. Ilepuonuueckuii 3akon JI.11.MeHn/ieneeBa - OCHOBHOM 3aKOH XMMUH, €r0 cOBpeMeHHas opmynupoka. [lepuonnueckas
cucteMa xumuueckux asemeHToB Jl.M.MenneneeBa kak rpaduueckoe H300pa)kKeHHE IEPHOAMYECKOro 3aKOHa, Kak
KJIacCU(HKALUA ATOMOB 110 CTPOSHUIO X JIEKTPOHHBIX 000IOUEK.

38. T'pymmesl, eproas! U cemeiicTsa S, p, d, f — anemenTos.

39. AnmtomuHuM#, ero u3nveckre U XMMHYECKUE CBOWCTBA; COSMUHCHMS ATIOMHHUS: OKCHIl M THUIPOKCHI, MX CBOWCTBA.
CrutaBel Ha OCHOBE QJIFOMHHUS, NCTIOJh30BAaHUE B TEXHUKE.

40.Kunenue u 3amep3aHue pacTBOpPoB. 3akoHbl Payns. Autudpussl. [lpu kakoll TemmepaType 3amep3aeT pacTBOp,
coxepskammii 1000r rmmepuna CsHs(OH)3 1 2000r Boss!.

41. Metanisl 1 HEMETAIIIbI, UX TOJIOKEHHE B IIEPUOJMIECKON CHCTEME.

42.OcHOBHBIC CBOMCTBa DJEMEHTOB — AaTOMHBIM pajHyc, OHEPrus HMOHU3ALUH, CPOACTBO K OJEKTPOHY U
JIEKTPOOTPUIIATEIEHOCTh, BO3MOXKHBIE CTETIEHH OKHCICHHUS, OKHCIMTEIhHO-BOCCTAHOBHUTEILHBIE CBOWCTBA 3JIEMEHTOB.
V3MeHeHne CBOMCTB 3JEMEHTOB B Meprofax u rpymnmax. OOmeHayqHoe 3Ha4eHHe MepHOANIEeCKOro 3aKOHa 1 MTEPHOINIECKOM
cuctemsl [I.M1.MeHneneesa.

43. XuMust METaJUIOB MOATPYIIIBI XPOMa, HX COSTUHEHHS, CIOIb30BaHNE B TEXHHKE.

44. Peakinu 0OMEHa B paCTBOPAX JIEKTPOIUTOB Ha mpuMepax peakiuii: Na,CO3z+HCl—; Fe(OH)3+H,SOs—.

45, Tursl XUMHUYECKOH CBSI3M: KOBAJICHTHAS, HOHHAS, MeTayutmdeckast. Pabotsr JIptounca, ['eiitnepa, Jlonnona, [lonmuara u mp.
B yYEHHH O XUMHYECKOW cBs3W. MoHHas cBs3b, €€ mpupona, MOHHBIE KpUCTaUIbl. Kpucrayummyeckue BemiecTBa ¢ HOHHOM
PpEIIeTKOM, UX CBOMICTBA.

46. XuMus IIIaTHHOBBIX METAJUIOB, CTPOSHHE aTOMOB TUIATHHBI, AJUTAHS ¥ PyTEHHUS, OKCUIBI M THIPOKCHIBI, X CBOHCTBA.

47. MeTonoM 3JIeKTpOHHOro OanaHca noxdepute ko3hduuueHTs B ypaBHeHUsX: ZN+HNO3wkomi)—ZN(NO3)2+NO2+H,0;



48. Zn+HN03(pA3B,)—>Zn(N03)2+NH4N03+ H,O

49. KoBasnieHTHasI CBSI3b, €€ MPUPOJIa U MEXaHU3M 00pa30BaHUsL.

50. Merox BaJeHTHBIX CBsi3eld M MOJEKYJSPHBIX opOurtaneil. CrnocoOsl M300paXKeHUs] KOBAJICHTHBIX CBs3€H, CBOWMCTBA
KOBAJICHTHBIX CBSI3€H: [UIMHA, SHEPI WS, HACHIIIIEHHOCTh, HAIIPABIEHHOCTb.

51.Tlonstue o TMOpUOM3aNMK aTOMHBIX OpOWTaiel. G M M — CBA3U. Pa3HOBHAHOCTH KOBAJICHTHON CBSI3M — HETOJISIPHAS,
TIOJISIpHAS, TOHOPHO-aKIIENTOpHas

52.Menp, cTpoeHrE aTOMa, COEAMHEHNSI MEJI M MX CBOIMCTBA, CIUIaBBI HAa OCHOBE Meny. Hamummmre ypaBHEHHS peakui, ¢
MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH creayromnue npespainenus: CuUO—CuCl,—Cu(OH),—Cu(HSO4),—CuSOa.

53.3amuTa MeTayuIoB OT KOppo3WH. PasnuuHble BUIBI MOKpBHITHH. KOppo3usi HHKENMpOBaHHOTO jKene3a B BOIHO —
BO3/YIIHON Cpefe.

54. Merayunueckas CBsI3b, €€ 0COOCHHOCTH, XUMHYECKUE CBONCTBA METAJLIOB.

55. AIIIOMUHUH, ero aToMHble XapakTepucTUKH. OTHOIIEHHE AJIOMHUHHUS K BOJE, KHCIOTaM, IierodaM. AJIOMUHHUN B
crmaBax.  CocraBbTe  ypaBHEHHS  peaknuil, C  TOMOIIBIO  KOTOPBIX  MOXHO  OCYIIECTBHTH  IIPEBPAICHUS:
Al—Al>(SO4)3—Al(OH)3—AlI(OH)2Cl—AICls. 15151 OKHCIUTENBHO - BOCCTAHOBHTEIBHBIX YPABHEHHUI COCTABBTE HJICKTPOHHBIN
0aJyaHC, K peakusM oOMeHa COCTaBbTE HOHHBIE YPaBHEHMUSI.

56.3akoH ABoraapo u ero cieacTBus. MossipHbIi 00beM ra3a. Kakas macca, Kakoe KOJIMYECTBa BEIIECTBA, KAKOE YHCIIO
MOJIEKYJI, KaKO€ KOJIMYEeCTBa SKBUBAJICHTOB COOTBETCTBYET 00bEMY Krcimopoaa 11,21 (H.y.).

57. KomrutekcHble coenunenusi. KoopanHanmoHHass teopusi Bephepa. Mertoasl monydeHus. BHyTpeHHss W BHEIIHSS
KOOpJIMHAIIMOHHBIE cepbl KomIuiekcoB. CTpyKTypa BHYTpEeHHEW KoopIuHAanMoHHOW cdepbl. lleHTpanbHbId aTtom -
KOMILTEKC000pa3oBatellb, JUraHAbl, KOOPANHALMOHHOE YHCII0, 3apsi/] KOMIIEKCHOTO HOHA.

58. XuMuueckas CBsi3b B KOOPJMHAIIMOHHBIX COEIMHEHHSAX. THITbl KOMIUIEKCHBIX COEIMHEHHH. 3HaYeHHE KOMIUIEKCHBIX
COE/IMHEHUI B XUMUH, OMOJIOT MM, CEIbCKOM XO3SICTBE M TEXHHKE.

59. LluHK, cTpoeHHe aTOMa, XUMHYECKHE CBOICTBA IMHKA, COSAMHEHHUS IIMHKA U UX CBOWCTBA.

60. Harmmmure ypaBHEHMS peakinui, C TIOMONIbIO KOTOPBIX MOXHO OCYIIECTBUThH CJEAYIOIINE IPEBPALICHHS:
Zn—2ZnSO4—2Zn(OH);—(ZNOH)3P0s—2Zn3(PO4)2. K peakimsiv oO6MeHa COCTaBbTE WOHHBIC YPAaBHEHHS, K OKHUCIMTEIBHO —
BOCCT@HOBHUTENBHBIM PEAKIIMAM COCTABbTE YPaBHEHHS dIIEKTPOHHOTO OajaHca.

61. DnekTponu3 pacTBOpPOB U pacruiaBoB. [locienoBaTenbHOCTh Pa3psIKi MOHOB HA AJIEKTPOAAX. DJIEKTPOIH3 pacTBOpa
cyib(ara HATPHSL.

62. OOpaTUMOCTh XUMHYECKUX peakiuii. XHMHYECKOe PAaBHOBECHE B TOMOTEHHBIX M IeTepPOTeHHBIX cucTeMax. CocrosHue
AUHAMHUYECKOT0 XHWMHYECKOIO pPaBHOBECHUsS, YCIOBUSA H TIPU3HAKKU PABHOBECHOI'O COCTOSHUS. KoncTanta XMMUYeCcKoOro
paBHOBECHS, €€ POJIb B OLICHKE HAIIPABICHHOCTH XMMUYECKHX PeaKluil.

63. CMmeleHne paBHOBECHS NIPU U3MEHEHHN KOHIIEHTPALMU PearnpylonX BEIeCTB, TeMIepaTypsl U faBienus. [Ipunnun
Jle - Hlarenve. Ponp mpencraBieHuit 0 XUMHUYECKOM PAaBHOBECHH B MOHMMAaHUHM M OLIEHKE XMMHUYECKHX M OMOIOrMYECKHX
TIPOLIECCOB.

64. TexHu4eckuii Mporpecc W dKOJIIOTHYeCKre TpodieMbl. Pollb XMUMUK B pellIeHnH KoJorndeckux mpobiem. [Ipoaykrer
rOpeHHs TOIUIMBA M 3aIlUTa BO3AYLIHOro OacceiiHa oT 3arpsi3sHeHus. Bomoposanas sHepretuka. IlomydeHue u UCIOIb30BaHNUE
BOJIOpOJIA.

65. DHepreruueckre 3(GQPeKTs] XUMUUYECKUX PEeaKUH. BHYTpeHHsSS 3HEprus M SHTAJIBINA 00Pa30BaHUS XHMHYECKHX
coenuHenuil. Tepmoxumus. IlepBoe Hauano TepMOAMHAMUKHY, €0 3HAUEHUE U IPUMEHEHUE.

66. TUIIBI OKHCIUTENHHO — BOCCTAHOBUTEIBHBIX peakiui. BakHellline OKHCIMTENd W BOCCTAHOBHTENW. MeTomaom
ANEKTPOHHOr0 Oananca noadepuTe KodQPUIHESHTHI:

67.Fe+Cl,—FeCls;

68. Hg+HN03 (pagﬁ_)—>Hg(N03)2+NO+H20;

69. DneKkTpoaK3 pacTBOPOB, NPUMEHEHUE €ro IS MONYy4eHHs U padUHUPOBAHUS METAJUIOB (Ha MpUMEpEe 3JIEKTPONIU3a
cynb(arta MeI C METHBIM aHOZIOM).

70.3akon I'.1. T'ecca, crneacTBust U3 HETo, MPUMEHEHHE JUIS PACUETOB TEILIOBBIX 3()(EKTOB XMMUUECKUX peakiuii. TeroTs
00pa30BaHus U TEIJIOTHI CrOPaHMs XUMHYECKUX BEIIECTB HA IIPUMEPAX PEAKIMH OKHUCICHHUS Pa3JIMYHbIX BUIOB TOIIIHBA.

71. Kaxue mporeccsl IpOUCXOAST P KOPPO3UH IUHKA, TIOKPHITOTO ciaoeM Menu? Kakoe 3To mokpeitre?

72. Berancnute Maccy xiopua xkenesa (111), Heooxoaumyto amst mpurorosnenust 300mi 0,011 pacTBopa.

73. Bropoe Hadano TepMOJMHAMHKHA. DHTPOMHUS U €€ M3MEHEHHE B XMMHYECKHX mpoleccax. JHeprust ['ub0ca. Ycmosue
CaMOIIPOM3BOJIbHO-TO MPOTEKaHN XUMUIECKUX peaknuil. PacyeTs! m3MeHeHuil sHTponnu 1 3Hepruu [ mb0ca a1t onpeneneHus
HaIpaBJICHHOCTH MPOTEKAHUSI XUMHUYECKHUX ITPOLIECCOB.

74. XuMundeckast KOppO3Hs METAILIOB, ¢ MpUanHbL. Koppo3us amoMIHUS B KUCIIBIX U IIETIOYHBIX Cpenax.

75. XKeneso, ero pusudeckue u xumuieckue cpoiicrsa. CoenuHeHus xenesa. CruraBsl Jkenesa. UyryH u cranib.

76. CKOpOCTh XUMHUYECKUX PEAKIMi 1 €€ 3aBUCUMOCTh OT KOHIIEHTPAI[MU M TeMIIepaTyphl. 3aKoH JeicTByommx mMace K.
I'ympnbepra u I1. Baare. KoncTanTa ckopocTH XHUMHUYECKOW peaknnu, ee GU3NIecKuii cMbIci. 3akoH Baut-I'odda. DHeprus
aKTHBAIHH.

77.CunpHBIE SIEKTPONUTHI, HX auccomuanys. COCTOSHHWE CHIIBHBIX OSJIEKTPOIUTOB B pAacTBOPAX, AaKTUBHOCTh U
K03 PHUIMEHT aKTHBHOCTH HOHOB.

78.Metonom 3nextpoHHOro Oamanca mopdepure koddduuuents: B ypaBHeHUsIX: CUHHNO;3om)—CU(NO3)2 +NO2+H,0;
Cu+HNO3@pasy—  Cu(NOs), +NO+H,0;

79. BimsiHME KaTanm3aToOpoB HAa CKOPOCTh XMMHWYECKHX peakiuil. |'OMOreHHBIN M TreTeporeHHBIH Karanu3. MexaHn3m
JICHCTBHS KAaTaJM3aTOpPOB B TOMOT€HHOM M T'€TEpOreHHOM Kartayim3ax. MHTHOMTOpBI M MpOMOTOpPHI B Katanuie. [loHsTue o
LIETTHBIX PEAKIMAX TOPEHHS TOIINBA.

80. Peakuimy oOMeHa B pacTBOpax 3JIEKTPOJIINTOB Ha MPHMeEpax: Na2CO3+HCIl—; Fe(OH)3+H,S04—;

81. 'anpBaHOKOPPO3MS, IPUYMHBI €€ BOZHUKHOBEHHs. Koppo3wus criraBa amfoMHHIS M MEIU B Pa3IIMYHbIX CPEax.

82.TlonsaTne 00 3yIEKTpOJAax M INMEKTPOAHBIX MoTeHiManax. CTaHOapTHBIH BONOPOAHBIN AIIEKTpoA. Psii craHIapTHBIX
JIEKTPOAHBIX NMOTEHIMANOB. Y paBHeHne HepHera. ["anpBanyueckue S1eMeHTHI.



83. Peakuuu oOMeHa B pacTBOpax 3JIEKTPOJINTOB Ha MPUMeEpax: Na,CO3;+HCIl—; Fe(OH)3+H,SOs—;.

84. Ctpoenne aroma xpoma. OKCH/IBI ¥ THIPOKCHIIBI XpOMa, UX XapakTep. OTHOIIEHHE XpoMa K CHIIBHBIM OKHCIIHTEIISIM.

85. O0mme cBesenus o pacTBopax. THIbl pacTBOpoB. BogHbIe M HEBOJHBIE PACTBOPHI. DHEPreTHKA ITPOIIEcca PACTBOPEHHSI.
PactBoprMOCTh BeliecTB. 3aBUCHMOCTh PACTBOPHMOCTH OT IIPHUPOABI U CBOICTB PAaCTBOPUTENSI M PACTBOPEHHOTO BEIIECTBA.

86. AMdotepHbIe IIEKTPONUTHI, MX aucconmarnmsi. CocTaBbTe HOHHO—MOJEKYISIPHBIE YpPaBHEHHS B3aWMOACHCTBUS
ruapokcuna xpoma (111) ¢ kuciaoramu u menogamu.

87.'anpBanmueckue sneMeHThl. [Iporieccsl, mpoTekaromue Ha IeKTpoIax. DIIEKTPOABIKYIIAs CHiIa SIEMEHTa.

88. [IporexTopHas 3amyTa METAUIOB OT KOPPO3WH. DJeKTpo3amura. IHrHOUTOps! KOppO3UH.

89. Ctpoenue aroma xene3a. Gu3ndeckre 1 XMMUYECKHE CBOHCTBa. KOppo3Hsl TEXHUUECKOTr0 JKee3a B Pa3IniHbIX cpenax.

90. KoHneHTpanusi pacTBOpOB, pa3jiMYHBIE CIIOCOOBI €€ BBIPAKEHHS. XapaKTepHBIE CBOMCTBAa pPacTBOPOB. 3HAuCHHUE
PacTBOPOB B IIPUPOJIE, XUMHH, CEITECKOM XO3SHCTBE U TEXHHUKE.

91. CocTaBbTE CXEMBI 3JIEKTPOIU3a paciulaBa v pacTBOPa XJIOpU/Ia KaJus

92. Harmmmure ypaBHEHUsI DIIEKTPOJIMTHYECKOH JMCCOLMAIMM: XJIOpUIA THIPOKCOATIOMUHMS, CHIIMKaTa HaTpus,
runpodocgara xenesa (I11), cepHoit KUCITOTHI

93. AToMHO-MOIEKy IsIpHOE ydaeHue. ATombl. OTHOCHTENFHASI aTOMHAsI U MOJICKYJISIpHAsi Macca. 3aKOH COXPaHEHHsT MacChI
BEILECTB, €70 3HaueHHe B XuMmuu. ONpeienuTe MacCy KapOoHaTa KaJblus, eClIM KOIUYeCTBO Monekya 0,6%10%,

94.Teopuss BepHepa KOOpJAMHAIMOHHBIX cOeAMHEHMH. Hamummre KOOpAMHALMOHHYIO — (OPMYITY,  YKaXKHTe
KOOP/IMHAIIMOHHOE YHCIIO U 3apsi]i KOMIUIEKCO00pa30BaTelsi, 3apsi/i BHyTpEHHEH cepbl U BhIpaKeHNE KOHCTaHThl HECTOWKOCTH
qutst rekcHuTpokobaneTara (1) kaneims

95. OcHOBHBIE CITOCOOBI BBIpAKEHHsI KOHIIEHTpaluu pactBopa. Paccunraiite maccy cyinbdarta HaTpHs, HEOOXOAUMYIO JIIS
npurotoBieHust 300 mi 0,1 H pacTBOpa

96. Kiraccudukanusi OKUCIUTEbHO-BOCCTAHOBHTENBHBIX PEaKIIUi.

97. Onexrponus. ['anpBaHocTerus. PadmaupoBanue. CocraBbTe CXEMBI AJIEKTPONIN3a paciljlaBa U PacTBOpa XJIOPHIA KaJus

98. AtomMHO-MOMeKysipHOe ydeHue. CoBpeMEHHbIE MPEeCTaBICHNsI O CTPOSHUH atoMa. J[alTe MOJHYI0 XapaKTepUCTHKY
3JIEMEHTA — KPEMHUM.

99. Koppo3sust meramoB. [IporekropHas 3amura. Hanmiure nporecchl, NpoTeKarolye Npyu KOPPO3HUH JIY)KEHOTO Kejle3a B
KHCJIOW U BO3AYIIHO-HEUTPaAIbHOU peleE.

100. OcHOBHBIE TIOJNOXKEHUsI TEOPUHM DIIEKTPOJIMTHYECKON Juicconuanuy. Hanummre ypaBHEHHS JAHCCOLUALINH
3JIEKTPOJIUTOB: THOOKcuma Oapws, HuTpata xpoma (lll), ruapoxapOoHaTa MarHus, XJIOpUAA IUTHIPOKCOATFOMHHUS,
(dhochopHOI KUCITOTHI.

101. Karanuruueckrue peaknuy W KaTanu3aTopbl. [ OMOreHHbII W TeTepOoreHHbld KaTaiu3.. Bo CKONBKO pa3 yBeTHYUTHCS
CKOPOCTb PEaKIHy IIpH ToBbieHun TeMuepaTypsl ¢ 20°C 1o 100°C, ecnu TeMuepaTypHblii Ko3(pdUUUEHT paBeH 27

102. Xumuueckue cBOMCTBa BOAblL. B3anMoaeicTBIEe BOABI C METAJINIAMH, OKCHIAMH, COJISIMHU.

103. Tuaponus comeil. CremeHbp I'MApONIHM3a, KOHCTAaHTa ruapoim3a. CocTaBbTe MOJEKYISPHOE M HOHHOE YpPaBHEHUS
rHIpONK3a: a) KapOoHaTa HATpHs , 0) HUTPATA IMHKA.

TecroBrie 3amanus

1.B noOoYHBIX TOArPYIIAX PACIONIOKEHBI AIEMEHTHI:

a) B aTOMaX KOTOPBIX BaJICHTHBIE 3JIEKTPOHBI HAXOSTCS TOJIBKO Ha MPEIBHEIIIHEM SHEPTETUYECKOM YPOBHE;
0) TOJILKO YETHBIX PS/IOB OOJIBIIUX TIEPUOIOB;

B) TOJBKO METaJUIBL, IPOSABIISIONINE BAJIEHTHOCTS 2;

r) ToNbKO 3aeMenThl d- u f- cemeiicTs.

2.YKaxxuTe psii METAIUIOB, B KOTOPOM OHU MEPEUMCIICHBI B TIOPS/IKE YMEHBIICHHUSX METANTMYECKUX CBOMCTB!
a) JKeIle30, aTFOMUHIHA, HATPHIA;

0) HATpHIA, AIFOMUHA, JKENe30;

B) HATPHIA, JKEJIE30 , ATFOMHUHUIA,

T) aJIOMHUHUH, HATPUH, KeIe30.

3.B xakoM psiiy MeTaJJIOB, XUMHUUECKAE CUMBOJIBI KOTOPBIX PUBEICHBI HIDKE, METAIIMYECKHE CBOIMCTBA ClieBa HAIMIPABO
pacryr:

a) Na, K, Rb;

0) Ca, Be, Mg;

B) Mg, Na, Al,

r) Na, Li, Mg.

4.AmoMUHHAN B IPOMBIIIUIEHHOCTH TIOTYYalOT:
a) BOIOPOIOTEPMHUEH;

0) DIIEKTPOIU30M PacCIlIaBa;

B) 3JIEKTPOJIM30M PacTBOPA;

T') METAIIOTEPMUEH.

5.Co menoyamMu B3aUMOJEHCTBYIOT:
a) aM{(OTepHBIC METAJIIBI;

0) KOHCTPYKIIIOHHEIE METAJLIBI;

B) IIENOYHO3EMEIbHBIE METAIIIBI;
T') IIEJIOYHBIC METAJUIBL.



6.Pa3baBieHHbBIE KUCITIOTHI HE pEarupyoT

a) ¢ aM(OTEPHBIMU METAJUIAMH;

0) c MeTaIaMu, CTOAIIMMU B Psly HANPSDKEHHS 10 BOJIOPO/IA;

B) C MIEIOYHO3EMENIFHBIMH METAIJIaMU;

T) C METaJUIaMH, CTOSIIIUMHU B PsITy HAIIPSDKEHHS TIOCIIE BOIOPOA.

7.IlponykTamMu peakiuid B3auMOJEHCTBHS METAJUIOB C KOHLIEHTPUPOBAHHBIMU KUCIOTAMU SIBIISIFOTCS:
a) COJTb pearupyroIIEero MeTauia, BOIOPO/;

0) colb pearupyromero MeTania, IPOAYKT BOCCTAHOBIICHHS KUCIIOTOOPa3yIOIIEro IeMeHTa, BOJa;
B) OKCHJ| pearupyromiero MeTania, IpOAYKT BOCCTAHOBJIEHHS KHCIOTOOPa3yIOIIEro AJIeMeHTa, BO/a;
T) COJIb pearrupyromero MeTaua, OKCHJI pearupyIoliero MeTajuia, BOJOpo/l.

8.C BoI0l B3aUMOJEHCTBYIOT:

a) aM(OoTepHBIC METAJUTHI,

0) TIEIOYHBIC METAJLIBI,

B) METaJUIBL, CTOSIINE B PS/Y HAIPSDKCHHS 10 BOAOPOJA;

T') METAJLIbI, CTOSIIME B PS/Y HAMPSHKEHHUS MOCIIE BOAOPO/IA.

9.Mertasuibl B3aMMOJIEHCTBYIOT C COJIIMU

a) 0oJice aKTUBHBIX METAJUIOB;

0) METaJUIOB, CTOSIINX B PSAY HANPSDKEHUS 10 BOAOPO/IA;

B) MEHEe aKTHBHBIX METAJIIOB;

') METAJJIOB, CTOSILIMX B PSIy HANPsDKEHMS T10CIIe BOJOPO/a.

10.ITpu B3aumMoAeHCTBUM MeTaJlIa ¢ a30THOM KHCIOTOW BOCCTAHABINBACTCS:
a) BOIOPO;

0) a3or;

B) KUCJIOPOJ;

T) METaJLL

11.Bogopo/ HUKOTja He BOCCTAHABIMBACTCS] METAJIOM:
a) U3 a30THOM KHUCIIOTHI;

0) 13 CepHOIl KUCIIOTHI ;

B) M3 XJIOPOBOJOPOIHOH KHCIIOTHI;

r) U3 PocHOpHOI KUCTOTHI.

12.C xucnopoaoM He B3aUMOJAEHCTBYIOT:

a) aM(OTepHbIE METAJLIIBL;

0) mEénoyHO3eMeNbHbIE METaIUIBI;

B) METaJUIBL, CTOSIINE B PSLY HAIPSDKEHHS 10 BOLOPOAA;
r) 6JIaropoHbIe METaILIBI.

13.K npoMbIIIIeHHBIM CIIOcO0aM HOMYdeHNs] METAIIOB BOCCTAHOBJIEHHEM U3 PYX HE OTHOCSATCS:
a) MUPOMETAJLTYPTHS;

0) TUIPOMETAILTYPTHS;

B) DIIEKTPOMETAILTYPTHS;

T') OTAENEHHE OT ITYCTHIX MOPO.

14.KaKoii 31IeMeHT SIBIISICTCSI BOCCTAHOBUTEJIEM B PEAKIMSIX METAILIOB C pa30aBIICHHBIMU KHCIOTAMH, C KOHIIEHTPUPOBAHHBIMHU
KHUCIIOTaMH, C a30THOW KHCIOTOH JIF000H KOHIIEHTparmu?

0) KHCIIOTOOOPA3YIOIIN SJIEMEHT;

B) METaJLT;

T') KHCJIOPO]I.

15. M nenTrduKaris BemecTB — 3TO:

a) pa3JieJIcHUe CMECH BEIIIECTB;

0) KaueCTBEHHBI aHAIU3 ATOMOB, MOJICKYJI, TIPOCTBIX U CJIOXHBIX BEIIECTB;
B) KOJIMYECTBEHHBIN aHATH3 MPOCTHIX U CIOKHBIX BEIICCTB;

I') aHAIU3 U3MEHEHHUS KOHIICHTPAIIUI BEIIECTB B X0/ XUMHUYECKOH PEaKIHu.

16. Crienmdudeckue peareHTbl — 3TO:

a) peareHThl, B3aMMO/ICHCTBYIONIME C NOHAMH OJJHOW aHAJIUTHIECKOW TPYIIITBI;
0) peareHTbl, B3aMMO/ICHCTBYIOIINE C OJJHUM CIIO’KHBIM BEIIECTBOM;

B) peareHThl, B3aNMO/ICHCTBYIOIINE C OHUM BHIOM HOHOB;

T') peareHTsl, B3aNMOEHCTBYIONIHE C HECKOIIBKUMH HOHAMHU.

17.B kakux ciaydasix NIpUMEHSIOT CUCTEMaTHUECKUN aHaIIN3:
a) TPY HAIMYHAU B aHATI3UPYEMOH P00 MEIAFOIINX HOHOB;



0) IIpH UCIIONB30BAHNH TOJBKO CHIENN(HUECKUX PEareHTOB;
B) P OTCYTCTBHH B aHAIN3UPYEMOI Mpo0e MeIIaomnX HOHOB;
T') IPH UCTIONIH30BAHUHU TOJIBKO IPYIITOBBIX PEareHToB?

18.B kakux cirydasx NpUMEHSIOT APOOHBIN aHAIN3

a) oOHapy)XKeHHE MOHOB IPU HAJIWYHMU B aHAIM3UPYEMOH NMpo0e MEIIalomnX HOHOB M HMCHOJIB30BAHUM TOJIBKO TI'PYMIIOBBIX
peareHros;

0) oOHapyXeHHe MOHOB IPH OTCYTCTBHH B aHAJIM3UPYEMOH Npo0e MEIIAIOINX HOHOB W HMCIOJIB30BAHUH TOJIBKO I'PYNITOBBIX
pEarecHTOB;

B) OOHapy>KeHHE HOHOB B OTAENHHON MOPIHMH aHAIN3UPYEMOr0 pacTBOPA TPH HUCIIOIb30BAaHUHU TPYIITOBHIX, CIIEHU(UIECKIX U
CEJIEKTHBHBIX PEareHTOB, IPOU3BOIUMOE B JIFOOOH MOCIE0BATENBHOCTH;

') oOHapy>KeHHE HOHOB B OT/IETIHHON OPIIUH aHAJIM3UPYEMOT0 pacTBOPa MPH HCIIOIb30BAHUH CHIENU(HYECKUX U CEIEKTHBHBIX
pEareHToB, IPOU3BOIUMOE B OIPEAEIEHHON MOCIEN0BATEILHOCTH ?

19.06HapykaeMblii MUHUMYM — 3TO:

a) KOJIMYECTBO MOHA, KOTOPOE yHa&Tcs OOHAPYKUTH B 1 MII IPOOBI;

0) HauMeHbIllee KOJIMIECTBO HOHA, KOTOPOE yIaéTcst 0OHAPYKUTH C TIOMOLIBIO JAHHOM peakliy B pooe;
B) MaccoBas J0JI HOHa, colieprkalascs B 1 Mi IpoOs;

r) HauOoJIbIlIee KOIMYECTBO HOHA, KOTOPOE yAa&Tcsi 0OHAPYKUTh € IIOMOILbIO JaHHON PEeaKIUu.

20./151 aHANUTHYECKUX peaknuii oOHapyxaeMblii MUHUMYM (TIOpOT YyBCTBUTEIHHOCTH) HE NIPEBHIIIAET
a) MaKpOaHaJIu3;

a) 10 mxr;

0) 50 mxr;

B) 75 MKT;

r) 100 MKT.

21.He siBnsieTcst «CyXHM» CIIOCOOOM BBITIOJTHEHHS] aHAJTUTHYECKUX PEaKIIUiA:
a) OKpaIlIMBaHUE IJIAMCHHU,;

0) mony4eHue BETHBIX CTEKOI;

B) METOZ PACTUPAHUS aHAIU3UPYEMOT'O BEILIECTBA C PEareHTOM;

T') IOJTy4EeHUE OCaIKa.

22 .CynbbunHas KiaccupuKalys KaTHOHOB BKIIIOYAET KOJIMUECTBO aHATUTUYECKHUX IPYIII:
a)3;
0) 4;
B) 5;
r) 6.

23 Jlns ompeneneHus KonudecTBa ucciaenyemoro Bemectsa maccoit 0,05 — 0,50 T wiu B 066éme 1 — 10 M1 HCTIONB3YIOT METOT
aHaNmM3a:

a) MaKpoaHaJn3;

0) TOyMHUKPOAHAIIH3;

B) MHKpPOaHAJIN3;

T) YABTPAMHUKPOAHAIIN3.

24 K omepanusiM KaueCTBEHHOT'O aHaJII3a He OTHOCHTCS:
a) HEHTPUPYTUPOBAHUE;

0) mpoKaTuBaHUE;

B) OCQKJICHHC;

T') THTPOBaHUE.

25.K 3purenpHbEIME 3G HEKTaM aHATUTHISCKAX PEaKIUii He OTHOCHTCS:
a) BEITIAJICHAE OCAJIKa;

0) BbIZIEIICHIE Ta32;

B) BBIJICJICHHE TEIUIA;

T') U3MEHEHUE OKPACKH.

26.YKakuTe psiI METAJUIOB, KATHOHBI KOTOPBIX OTHOCSTCS K TIEPBOI aHATUTUIECKOU TPYIIIIE:
a) HATPHH, XpOM, KaJInii;

0) kaywii, MarHUN, HATPHL;

B) MarHWii, HATPHUA, ATTFOMUHHL;

T') UUHK, JTUTAN, MarHAH.

27.Kakue U3 HIKEIPHUBEICHHBIX HOHOB MEILIAIOT ONPEICICHUIO HOHA HATPHS:
a) HUYEro He MeIlaeT;

0) MOoH Kanns;

B) MOH Oapus;



T) cynbdar-uon?

28.Kakue 13 HIKENPUBEACHHBIX HOHOB MEIIAIOT OIPE/IEICHHUIO XJIOPHUA-HOHA:
a) NOH aMMOHHUS;
0) HIYETO HE MEIIACT;
B) IOH MarHus;
T) KapOoHaT-HOH?
[Tpumep Ousnera K 3K3aMeHy
OI'BOY BO Bsitckuii TATY
IO TUCLUITIHHE « XUMUSD»
1. PacrBopsl cnabbix anmexTponuToB. CryneHwaras aucconmanus. CTeneHb W KOHCTaHTAa AMCCOIMAIMM  CIa0bIX
anekTponuToB. OT Kakux (akTOpoB OHU 3aBUCAT? 3aKOH pazbaBneHust OcTBaib/IA.
CBolicTBa KOBaJIGHTHON CBSI3M:. SHEPIUs, [UIMHA, KPATHOCTD, IMOSIPHOCTD, HAIIPABIEHHOCTD, HACKIIIAEMOCTb.
3. TlonsTue 00 sHEprUM MOHU3ALMH, SHEPTUH CPOACTBA K AJIEKTPOHY, JIIEKTPOOTpULaTeIbHOCTH. Kakue cBoiicTBa aTOMOB
OHH XapaKTEepU3YIOT.

N

5. Metonuyeckue MaTepuaJbl, onpee/siomye NpoueAypbl OCHUBAHUS 3HAHWMN, yMEHU, HABBIKOB M (WJIH)
ONBITA JeATEeJHbHOCTH, XapaKTePHU3YIOLIUX ITAaNbI (JopMUPOBAHNS KOMIIETCHIUI.

IIpouenypa ornieHUBaHUS 3HAHUI, yMEHUI ¥ HABBIKOB IIPH MIPOBEICHUM IIPOMEKYTOUHOMN aTTECTAllMU MO JUCIUIUINHE
«Xumus» B popMe dK3aMeHa:

INopsnok opranu3anuy U NPOBEAEHUS IIPOMEXKYTOUHOM aTTecTaluu odydaromerocs, popma MpoBeeHHs, IPoLeaypa
TIOJIyYEeHHUs 3a4eTa, CPOKU U MHBIE BONPOCHI onpeseieHsl [lomoxkeHneM o Mopsiike OpraHU3allid ¥ MPOBEACHHs TEKYIIEro
KOHTPOJIsl yCIIEBAEMOCTH U IIPOMEXYTOUHOM aTTeCTallui 00yJaromHXCs.

I[Npouenypa olleHNBaHUS 3HAHUH, yMEHUI U HABBIKOB NIPH IPOBEICHUH 3a4€Ta IIPOBOJMUTECS B JBa 3Tala.

1 oram: [IuceMeHHbIN OTBET Ha OueT (noaroroka B tedenue 10...15 munyT).

2 stam: YcrHbIi otBeT no Ounery (10...15 MunyT + 10...15 MUHYT YTOYHSIOIIME U AOMOTHUTEIbHbBIE BOIPOCHI).

Hrorosas OIICHKa MPOCTaBJIACTCA Ha OCHOBE HIKAJIbl OLICHUBAHUA.



[Ipunoxenue 2

OOHA OHEHOYHBIX CPEJICTB
JUIA IPOBENICHUS TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH 110 TUCIUILUIMHE
Hanpasnenue noarorosku 35.03.06 Arponnxenepus
HanpaBneHHoCTh (MTpOQHiIb) TPOrpaMMBbI : « ABTOMOOHIIM M TEXHHYECKHE CUCTEMBI B arpoOH3HECe»



1. Onucanue Ha3HAYEHUS M COCTABA (DOH/IA OLIEHOYHBIX CPEJCTB

Hacrosmnit gonn oumenounsix cpencts (POC) Bxomur B cocTaB pabodeid MporpaMMbl JTUCHUIUIMHBL XUMUS 1
TIpeiHa3Ha4YeH ISl OLEHKH IUIAaHUPYEMBIX Pe3y/IbTaToB 00y4eHHs - 3HaHUH, YMEHHH, HABBIKOB B IPOLIECCE N3YUEHHS JaHHOMN
JCIUTUIAHEL.

@®OC Bximoyaer B ce0sl OIEHOYHBIE MaTepHajbl JUIS MPOBEACHHS TEKYIIEro KOHTpOJsL B ()OpME TECTHPOBAHUS H
BBINOJTHEHHS TOMAITHEH KOHTPOJIBHONW PaOOTHI.

®OC pa3paboTaH Ha OCHOBaHHU:

- @enepanbHbI TOCYIApCTBEHHBIH 00pa3oBaTENbHBIA CTaHAApPT BBHICIIEro OOpa3oBaHMs - OakajaBpHaTr 10
HampaBJIeHUI0 ToAroToBKH 35.03.06 Arponmxenepus (npuka3 MunoopHayku Poccun ot 23.08.2017 1. Ne 813);

2. [lepeyeHs KOMIIeTeHIUI, P OPMHPYEMBIX NPH H3YyYeHUH TUCIHUILTHHBI:
— OIIK-1: CriocobeH pemaTh TUIIOBBIC 331a9d MPOeCCHOHATBHON EITEIPHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX
3aKOHOB MaTEMaTHYECKHX M €CTECTBEHHBIX HayK C PUMEHEHNEM HH(OPMalMOHHO-KOMMYHHKAIIHOHHBIX TEXHOIOTHH

3. BaHK OLICHOYHBIX CPEACTB

I[J'IH OLCHKH 3HaHPII>i, yMeHHﬁ, HaBBIKOB M OIIbITa JACATCIIBHOCTU, XapPAaKTCPUIYIOIIUX OSTallbl (l)OpMI/IpOBaHI/IH

KOMIICTCHIUH B ponecce OCBOCHUA NUCHUTIIIMHBL «XUAMHSI» HCTIOJIB3YIOTCA CJIICAYIOIHUE OLICHOYHBIC CPE/ICTBA:

Kog Hu Kon 1 HanMeHoBaHMe UHUKATOPA Kputepun HaumenoBanu | HammenoBa
HaWMEHOBaHH JOCTIDKEHUS (DOPMUPYEMOI KOMIICTCHIUH OILICHUBaHMS e HHUE
e KOHTPOJIMPYE | OICHOYHOTO
dhopMHUpyeMBbI MBIX pa3JieioB cpezcTBa
X W/WIN TEM B TeKyIei
KOMIIETEHIINH COOTBETCTBUHU | aTTECTALUU
c
coJiepKaHueM
PIIT

OIIK-1. HemoHcTpupyer 3HaHue | - [lomHoTa Paznen 1 TECTOBBIE
Crniocoben OCHOBHBIX 3aKOHOB | 3HAHMH coJiepKaHUsA 3aJaHus,
pemaThb MaTeMaTHUYECKHX, KOHTpOJHMpYyeM | paboueid KOHTPOJIbHA
THUIIOBBIC OIK-1.1. | CCTCCTBEHHOHAYUHBIX U | Oro Marepuaiga | HPOrpaMMBI ST (TOMaIHss
3a7a49u o01IenpodecCHOHaTbHBIX - TToraHOCTS JUCLHIUIMHBL | KOHTPOJbHA

)

HpO(I)f!CCI/IOHa JIUCLHIUIAH, HEOOXOMUMBIX IS 060CHOBAHHOCT 1) pabora
JIBHOM pelieHus THUIOBBIX 3a7ad B
JIeATEILHOCTH 00JIaCTH arpOUHXCHEPHUU b, HCTKOCTE
Ha OCHOBE Hcnonp3yer 3HaHUA OCHOBHBIX gzi?:c;a
3HAHUH 3aKOHOB ~MaTEMaTHYECKUX U
OCHOBHBIX €CTECTBEHHBIX HayK TUTSt
3aKOHOB pelieHus CTaHAApTHHIX 3a7ad B
MaTeMaTHYECK arpouHXeHepuHn
HX U
CCTECTBEHHBIX | (o g o
HayK ¢
TIPUMEHEHUEM
nHpOPMALIIO
HHO-KOMMYHH
KaIlMOHHBIX
TEXHOJIOTHH

TecToBbIC 3a7aHUA
M0 IUCIHUIIINHE « XUMHU»

Texymmmii KOHTPOIIb TPOBOAUTCS B ()OPME TECTUPOBAHUS, MMPEIHASHAUYCHHOTO ISl OIPENEICHUS YPOBHS ITOATOTOBKH
o0OyJaromierocsi, onpene’IeHus 3HaHMH, YMEHHAN 1 HaBBIKOB, KOTOPBIE OBLTH IMPHOOPETEHBI HA TEKYIIEM YPOBHE 00pa30BaHUSI.
IIIkasa orleHUBaHUA:

Ikana oneHUBaAHUSA IToxa3zaTeu oLleHUBAHUS

OIICHKA «3a4YTCHO» BBICTABJIACTCA 06yqa}0meMycx, €CJIM OH OTBETUII Ooee ueM Ha 2/3
BOINPOCOB IMMPABUIIBHO

3a4TCHO

OlIEHKA «HE 3aYTEHO» BBICTABIIAETCS O0YYAIOIIEMYCsI, €CITU He OTBETHI Oosee yeMm Ha 2/3
BOIPOCOB

He 3aureno

Tema 1. Kitaccbl HeOpranm4eckux coeJuHeHui
VYKaxkure cxemy peakiuuu, OCyLECTBUMYIO B BOJTHOM pacTBOpE:
a) CaCOs + NaCl —
6) FeCl; + HCl —



B) NiSOs + Cu —
r) Zn(NO3): + KOH—

Tema 2. CTexuomeTpu4ecKne 3aKOHBI
Macca 1 m® raza (1.y.) pasna 3,17 xr. Kakoii 310 raz?
a) a3orT;
0) KuCIOpO;
B) XJ10p;
T') XJIOPOBOJIOPO/I.

Tema 3. CTpoeHue aToma
1. Cxonbko B cyMMe IPOTOHOB, HEHTPOHOB U 3IEKTPOHOB COAEpKUTCA B M3otomne 17Cl:
a) 37;
0) 52;
B) 17;
r) 69

Tema 4. DHepreTnka U HanpaBJieHHe XUMUYECKHX MPOILIECCOB
Kakoii axrop Oyzner cMemars BpaBo paBHOBECHE Mpoliecca:
2S02(r) + Oo(1) <= 2S0s(1); AH<0:

a) yeeauueHne KouneaTpamuu SO2;
0) M3MEHEHUE PUPO/IbI KaTaIN3aTopa;
B) MOHM)XEHHUE JaBJICHUS;

T') IOBBILIIEHUE TEMIIEPATYPHI.

Tema 5. XuMuueckasi KHHETHKA M PABHOBeCHe
1. B KaKkux eIMHHIIAX MOXET BBIPAXKAThCA CKOPOCTh XUMHUECKOHN PEeaKIHH:
a) mostb - a - ¢
0) ¢ - Mo},
B) 11 - MOJIb
r) MOnb - 11 - ¢ L,

Tema 6. PacTBopbI
KucnorHOCTS (OCHOBHOCTH) PacTBOPOB MPUHATO BRIpaXKaTh Yepe3 BOAOPOIHBIN Moka3aTens (pH), paccunTriBaeMbIii 1o

¢bopmymne:

a) pH = - Ig [OHT];
6)pH=Ig [H"];
B)pH=-Ig[H"];
r)pH=-In[H"].

Tema 7. DinekTpoaAHbIE MOTEHIHANBI. XUMUYECKHE HCTOYHUKH TOKA
YV Kakoro raJpBaHHYECKOro 3jaeMenTa HanbombIas J/C:

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

Tema 8. OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE NMPOLECCHl. DJIEKTPOIHN3
1. KakoBbI BaJIEHTHOCTB U CTENIEHD OKHCIEHMS a30Ta B a30THOH kucinore HNO3:
a) lll u-3;
0)Vu+s;
B) IVu+5;
r)IVu+4.

Tema. 9. MeTamibl. CiiiaBbl
1. VYkaxure psa METaIIOB, B KOTOPOM OHH ITEPEUYHCIICHBI B MTOPSAKE YMEHBIIICHUSIX METAJUTMIECKAX CBOMCTB!
a) JKeIe30, ATFOMAHUHA, HATPHIA,
0) HATpHii, aJTIOMHHUI, JKeJ1e30;
B) HATPHIA, )KEJIE30 , ATFOMHUHUIA,
T') QIIOMHHHUM, HATPUii, )KEeNe30.

Tema 10. Koppo3usi MeTa1;10B
1. B xakoMm U3 IPUBEICHHBIX CIyIaeB NPH IMOBPEKACHUN 3aIUTHOIO CIIOS OyIeT KOPPOANPOBATh 3aIIMINAEMbIH METaT
(>xene3o0):
a) XKeJe30, HOKPHITOE IIMHKOM
0) 2keJ1e30, IOKPBITOE MeIbI0
B) JK€JI€30, TIOKPBITOE ATFOMUHHEM



F) KCJIC30, NOKPBITOC MArHuemM

Tema 11. UnenTHduKanus BemecTs
Kakne 13 HIDKeTIprUBeIEeHHBIX HOHOB MEIIAIOT ONPEJIeNICHNIO XJIOpU/I-HOHA!
a) NOH aMMOHHS;
0) HUYero He MelIaeT;
B) IOH MarHus;
) KapOoHaT-HOH?

MeTtoanyeckue MaTepHalbl, oNpeneasOlde MPoueAypbl OLCHWBAHUSA 3HAHWMN, YMEHHUI, HABBIKOB M (WIH)
ONBITA JeATEJBbHOCTH, XapaKTePU3YIOLIMX 3Tanbl (JOPMHUPOBAHUSA KOMIIETECHIMIA.

IIpouenypa olieHUBaHUSI 3HAHUNA, YMEHUN U HABBIKOB IMPHU MPOBEIECHUU TEKYIIErOo KOHTPOJS MYTeM MUCbMEHHOTO
TECTUPOBaHHS 00YJaIOIINXCS:

- TIpH TIOJITOTOBKE K TECTHPOBAHMIO 00y4aronieMycsi TOMUMO OOpaIeHus K MaTepHraaM JIEKIIMOHHBIX 1 JJA0OPaTOPHBIX
3aHATUIA PEKOMEHIyeTCS BOCIOIb30BAThCS JINTEPATYPHBIMU M MIHBIMU UCTOUHUKAMHU, TipeacTaBiaeHHbIMU B PITJL;

- Tpolenypa OLEHMBAHUS NPOBOAMTCS B ayAUTOPHM aKaJeMHMH BO BpeMs 3aHATUS. B cioydae oTCyTCTBHUSA
00ydJaronierocs o yBaKUTENbHON MPUYMHE TECTUPOBAHUE IPOBOJIUTCS BO BPEMSI CIIEAYIOLIETO 3aHATHS WIIN KOHCYbTAINHN;

- 00yUarONIMICS MONTyYaeT TUIIOBBIC TECTOBBIC 3a/IaHUS, HA BBITIOIHEHUE 3a1aHuil oTBoaUTCs 15 — 20 MUHYT;

- pe3yabTaThl TEKYLIEro KOHTposisi B (opMe TecTa OLEHMBAIOTCS IIOCPEICTBOM HWHTErpajibHOW  (ILIEIOCTHOM)
YeThIPEXYPOBHEBOH IIKAIIBI, PECTABICHHON B TAOJIHIIE.

KonTpoabhasi (1oMalmHsAs KOHTPOJILHAs) padoTa
10 JUCHUMITINHE « XUMUS)

3anaHus Ha JOMAIIHIOW KOHTPOJIbHYIO paboTy MpeHa3HAueHBI JUIsl OLIEHKH 3HaHUW, YMEHU, HAaBBIKOB U WIIM ONbBITa
JIeATENILHOCTH, XapaKTEePU3YIOIINX ITaIbl (JOPMUPOBAHHSI KOMIIETEHIIUH B TIPOI[ECCE OCBOCHUs 00pa30BaTelIbHOM MPOrpaMMBbl.
Pe3ynbTaThl TEKyIIero KOHTpOJsi B (opMe KOHTPOJIbHOW (JoMallHeil KOHTPOJIbHONH) padoThbl OICHUBAIOTCS
HIOCPENICTBOM MHTETPajbHOMN (LIEIOCTHOI) IBYXYPOBHEBOM IIKAJIbI.
I1IxaJyia OLICHUBAHUS:

Ml xana
IToxka3aTejin oneHNBaHUSA
OLleHMBAHUS
OOyyvaromuiicst OBIIAJIEN DJIEMEHTaMHU TMPOQPECCHOHANBHBIX KOMIIETCHIIMH B paMKax OMpeIeIeHHOro
YPOBHSL:
3auTero - 3HaHHs TEOPETUUECKOr0 MaTepHaa 1o TeMe Hayd4HOT'O MCCIIeIOBAHHSI YCBOCHBI B MIOJIHOM 00bEME;

- TIOKa3aJ 3HaHUS HAYYHOH JIUTEPATypHI IO N3ydaeMoi MpodieMaTHKe

- KOPPEKTHO U MPAaBUILHO O OPMHIIT IIPE3EHTALIHS;

- JaBaJl BEPHBIC OTBETHI HA YTOUHSIOLIME JONOIHHUTEIbHbIE BOPOCH NPENOAaBaTENsl M 00yJaroIIHXCsl.
OOyuaroniuiics He OBNIaJie] IeMEHTaMU NMPOo(eCCHOHANBHBIX KOMIIETEHIMH B paMKax OIpPEAEIEHHOIO
YPOBHSI:

- OOHapYXWJ CYIIECTBEHHbIE NpOOeNbl B 3HAHWUHM TEOPETHYECKOro MaTepuaia II0 TeMe Hay4dHOro
He 3aureno | mccienoBaHus;

- IPEeNCTaBHII IPE3EHTALNIO, HE YIOBJIETBOPSIOLIYIO TPEOOBAHUAM K €€ BHIIIOIHEHUIO;

- HE OPUEHTHPYETCS B OMyOIMKOBAaHHBIX MaTepHaaX HAydHbBIX CTaTel 1o TeMe JOKIaa;

- HE OTBEYaJ Ha YTOYHSIOIINE JIOMOIHUTENbHBIE BOIPOCH MPETOIaBaTeNs U CTYICHTOB

TunoBoii OuJeT A KOHTPOJIbHOI padoThl Nel

[

. CkonbKo TeruioTsl Beiaeautcs npu cropanuu 0,5 monst CH4?
. Borunciure A G%gs u A S0 1151 peakLyy FopeHys aleTUIIeHA:
CHory + 2,501y —2COxry + H200xk)
B03MOXHO JT1 TP CTAaHAAPTHBIX YCIOBHAX CaMOIPOH3BOIBHOE MMPOTEKAHHE STOH peaKuun?
. B cTropony npsimoit miu 00paTHOM peakIii CMECTUTCSI PABHOBECHE CHCTEMBI:
CHyr) + 4Sk)<©> CSyry + 2H2S(r)
IIpH: a) YMEHBIICHUH IaBieHus; 0) yBennaenun kournenTpannu CHa. OTBeT mosicHuTe.

[\

W

4. Nust mpurorosienust 0,51 2M pactBopa paccunraiite Heooxonumblii 00beM pactBopa Be(NOs), ¢ @ =28% u p = 1,199r/mu1.
5. CocTaBbTe MOJIEKYIISIPHOE, TIOJTHOE U COKPAIIEHHOE HOHHO-MOJIEKYIIIPHBIC YpaBHEHNS peakuunit Bzaumoeiictsus ZnS u HCI.
6. Onpenenute xKoHnenTpamuio noaos OH, H* u pH 0,011 pacteopa KOH.

TumnoBoii Ou1eT 1151 KOHTPOJbLHOW padoThl Ne2
. [IpuBenuTe onpeneneHne 3MEKTPOIHOTO MOTEHINATIA.
CocTaBbTe 3JEKTPOXMMHUYECKHE CXEMBI, HAITMIINTE 3JCKTPOHHBIC YPAaBHEHUS 3JIEKTPOIHBIX MPOLECCOB, BBIYHCINTE
cranmaptHble BennmunHbl DJIC MBYX rajapBaHHMYECKHX 3JIEMEHTOB, B OJHOM M3 KOTOPBIX KOOAIBTOBBIN 3JIEKTPOJ SIBJISETCS
aHOJZIOM, a B IPYTOM KaTOJIOM.
2. CocTaBbTe CXEMY AJIEKTPOJIN3a pacTBOPa Cyab(aTa MEAN ¢ MEAHBIM aHOAOM. 3a Kakoe BpeMs MOXKHO roiryduts 10,00 r menn
pu cuite Toka 4A?

—_—



3. B cocraBe KakuX COSAMHEHUN Kaiuil BcTpedaercd B npupoae? CocTaBbTe ypaBHEHUS PEAKLMN MOTYYEHUs Kalusl BCEMU
BO3MOXKHBIMH CIIOCO0aMH. YKaXHTe MPEHMMYIIECTBAa U HEAOCTATKH KaXI0ro crocooa.

4. CocTaBbTE YpaBHEHHsI PEAKIINHN, XapaKTEPU3YIOIIUX XUMHIECKHAE CBOMCTBA KeENe3a.

5. CocraBbTe AJIEKTPOHHBIE YpaBHEHUSI 3JIEKTPOIHBIX PEaKkni, MPOTEKAIOMINX TP KOHTAaKTHOM KOPPO3UH JKelie3a ¢ cepedpoM B
KHCJION U HEUTpaJIbHOH cpenax.

6. ITonOepure MpOTEKTOP /IS 3AIIUTHI OT KOPPO3UH CBHHIIA M COCTABBTE AIEKTPOHHBIE YPaBHEHHNSI KOPPO3UOHHOTO pa3pyLICHUS
B KHCJIOM U HEUTpaJIbHOH cpenax.

TunoBoi OWIeT 1Jisi KOHTPOJILHOH padoThl Ne3
. UTo Ha3bIBalOT KOMILTEKcooOpa3oBaTenem? [Ipumepsi.
. Onpezenute 3apsiji 1 KOOPIAUHAIIMOHHOE YUCIO KOMILIEKCOOOpa3oBaTes:
[Cu(NHs)4] SOs, Ks3[Co(SCN)s], [Co(NHs)s(NO2)] SOs, Fes[Fe(CN)s]2.
. HazoBute comu: K [CO(NO2)s], [CO(NH3)5]SOs, Ko[Hg(CN)4].
. CocraBbte hopmynsr: xiopua rekcaammut-kobanesta (Ill), rekcapomgano-(Il) kobansrat HaTpHs.
5. CocTaBbTe YpaBHEHHS IEKTPOTUTHICCKOMN HCCOIUAIIUH:
K2[Co(NO2)s], [Co(NH3)4]SO4, K2[HG(CN).].

N —
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TunoBoii OnJ1eT A1 KOHTPOJIBHOI padoThl Ne 4
1. Kakue anmeMeHThl Ha3bIBaIOT LIEIOYHBIMHM MeTaJlaMu U nodemy? Hamummre — snexTpoHHBIE (POPMYIIBI ABYX IIEIOYHBIX
METAJIJIOB, YKQ)KUTE K KAKOMY CEMEHCTBY OHU OTHOCATCS, KaKyl0 CTE€II€Hb OKUCIICHHUS UMEIOT B COSTUHEHUSX ?
2. B kakoM BuIe S-35IieMEHTHI BcTpeuatoTcsi B mpupoze? OxapakrepusyiiTe (H3MYECKHE CBOWCTBA, TOKCHKOJIOTHIO W
IIPUMEHEHHE S-JIEMEHTOB.
3. CoctaBbTe ypaBHEHUS peakluil MOTy4eHHs IETOYHO3EMETIBHOI0 METAIlIA, €0 OKCUA U THIPOKCUAA.
4. Hanunre ypaBHEHUS THAPOIN3A COJIEH MarHus OJHOM 10 KaTHOHY, BTOPOM -TI0 aHHUOHY.

TunoBoii OWJIeT VIt KOHTPOJIbLHOM padoThl Ne 5
1. Kak naswiBaror smeMentsl VIIA Tpymmel, K KakOMy CEMEHCTBY OHM OTHOCSTCsI, KaKHE CTENCHH OKHCICHHUS HUMEIOT B
COEMHEHUAX?
2. Hanmmmre anexkrponnyo ¢opmyny atoma xjopa. CocraBbTe ypaBHEHHUS! peaKluili B3aUMOJICHCTBHS XJIOpa C METalioM, C
BOJIOPOAOM, C BOROH. YKa)KHUTE, BOCCTAHOBUTEIEM WMIIM OKHUCIIHUTEIIEM SIBIIIETCS XJIOP.
. CocraBbTe ypaBHEHHs Ka4eCTBEHHBIX peakinii Ha MOH Topa, ykaxkuTe HaboaaemMbie (P PEKThI.
4. CocraBpTe ypaBHEHHUS peakIfil NPOMBIIUICHHOTO MoxydeHus Opoma. [IpumeHeHwe M TOKCHKOJOrHs OpomMa M €ro
COEMHEHUN.

W

TunoBoii On1eT A1 KOHTPOJIBbHOI padoThl Ne 6

1. CocraBbTe >IEKTpOHHYIO (opMyly aroma cepbl. Hanmmure GopMynbl U Ha3BaHUA COSAMHEHHMH cepbl B BHICIIEH CTEHNEHH
OKHUCIIEHUS C KUCIOPOJOM, B HU3IIEH CTEHIEHH OKUCIEHHS C BOJOPOIOM.

2. CocraBbTe ypaBHEHHUsS MAWCCOLMAIIMH CEPOBOMOPOMHON KHCIOTH, CHJIBHBIM WM CIa0bIM 3JIEKTPOJIMTOM SIBJISETCS
cepoBogopoaHas kuciaora? OKUCIUTENIeM WIH BOCCTAHOBUTEJIEM SIBIISIETCS CEPOBOIOPO?

3. CocTaBbTe YpaBHEHHS peaKLnii B3aMMOIEHCTBHS MarHus ¢ pa30aBICHHON M KOHIIEHTPHPOBAHHOM CEPHOI KHCIOTOH, B 00erX
PEaKIMAX YKaKUTE OKUCIHUTETD U BOCCTAHOBHUTENb.

4. IlpuMeHeHre 1 TOKCUKOJIOTHS 030Ha U MIEPOKCHIA BOIOPOLIA.

TunoBoii OMIeT A1 KOHTPOJIbHOI paGoThl Ne 7

1. CocraBbTe 2neKTpoHHYIO popMmyiny aroma (ocdopa. Hamummmre dhopMysbl u HazBaHus coequHeHui docopa B BhICIICH
CTEIIEHH OKHCIICHUSI C KHCIOPOAOM, B HHU3IIEH CTeNeHH OKUCIEeHHs ¢ BoJopomoM. Tokcukomorus ¢ocdopa u ero
COEIMHEHUM.

2. CoctaBbT€ ypaBHEHHS PEAKLIMM MOIYYECHHUS M JUCCOLMAIMK a30THOM KHCIOTHI, CHJIBHBIM HIIM CIa0BIM 3JIEKTPOIUTOM
SIBIISIETCS a30THAs Kucnora? OKUCINTENIEM HIIH BOCCTAHOBUTEIIEM SIBIIACTCS a30THAS KHCIIOTa?

3. CocraBpTe ypaBHEHUS pEaKIMi B3aWMMOICHCTBHS Kele3a ¢ pa30aBICHHONW M KOHIIGHTPHUPOBAHHOM a30THOW KHCIOTOH, B
00enX peakusIX YKaKUTe OKUCIUTENb 1 BOCCTAHOBUTENb.

4. Harmmmre ypaBHEHUs! peakKIfid, MPOTEKAIOIINX IPH PACTBOPEHUH B BOZIE€ HUTpaTa Kanus; (ocdara Kamus.

MeToauyeckue MaTepuasbl, ONpeessiioue NPoueaAypy oueHuBaHUus

[Iponemypa oneHUBaHMS 3HAHWHA, YMEHUI W HaBBHIKOB TP MPOBEICHUH TEKYIIEH aTTecTald B (pOpMe KOHTPOIHHOM
(omamrHe KOHTPOIBHOMN) pabOTHI ONMPEEISIETCS CIEAYIONUMH METOANIECKUMHA YKa3aHUAMHU:

® [10CII€ M3YYEHHS TEOPETHYECKMX BOMPOCOB WM AHAIN3A, MOMYYECHHBIX PE3yabTAaTOB MO paboTaM 00ydaroluics
MIPE/ICTABISET B BUE KOHTPOIBHON pabOThI B TIEYaTHOM BapHaHTE;

® [IpM TOATOTOBKE KOHTPOJIBHOW pabOTHl 00ydJalomeMycss IIOMHMO OOpalleHHs] K JIEKIMOHHOMY MaTepHalry
PEKOMEHAYETCS BOCIIONb30BAThCS JIMTEPATYPHBIMH UCTOUHUKAMHU U 3JIEKTPOHHBIMU PECYPCaMU.

e paboTa HaJx KOHTPOIBHOH pPabOTOM NPOBOAWTCS B ayAWTOPHSAX, OTBEICHHBIX MIJISI CaMOCTOSATENBHOM pPabOTHI
o0ydJaromuxcs, MO0 B IOMAITHUX YCIOBHSIX;

® OIICHKA TIPEJCTaBJICHHOW KOHTPOJIbHOM paboThl IPOBOMUTCS MOCPENCTBOM HMHTETPalbHON  (LIETOCTHOMN)
JBYXYPOBHEBOH ILIKAJIBI;

® CPOKH MOATOTOBKU B TEUEHUU CECCHH.



IIpunoxenue 3

OIMUCAHUE MATEPUAJILHO-TEXHUYECKOM BA3BI 1O JAUCHUTIJIMHE
«XUMUD)

HanmenoBanue

o OCHaIHeHHOCTI) CIICIIHAJIbHBIX HOMGHIGHI/IfI
CIICIMAJIBHBIX ITIOMCIICHHUHN

yqe6HLIe AyaIuTOpUU IJId B-203 I[ocxa, pa6oqee MCCTO IIpenoAaBaTeyisl, KOMIUICKT CTOJOB H CTYJIbEB IS
pOBEACHUA 3aHATHI OGy‘iaIOHlI/IXCH, nepuoanvcCKas Ta6n1/1ua XUMHUYECKHUX DJJICMCHTOB UM. MeHz(eneeBa,
JICKIIMOHHOI'O THUIIa KOMIIJIEKT MYHBTHMeﬂHﬁHOFO O60pyI[OBaHI/I$I C OKpaHOM.

Croucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBo6ogHO
pacmpocTpaHsIeMOe MPOrpaMMHOE 00eCIIeUcHHE.

B-316 Jlocka, pabodee MECTO TMpPEIONABATENSA, KOMIUICKT CTOJOB M CTYJIBEB IS
OGy‘iaIOHlI/IXCH, KOMILJICKT MYHLTHMCHHﬁHOFO O60py,)IOBaHI/IH C DKpaHOM.

Croucok ITIO: Windows, Microsoft Office, Kaspersky Antivirus u cBo6ogHO
pacrnpocTpaHsIieMOe MPOrpaMMHOE 00eCIIeUeHHE.

y4aeOHble aynuTopun it | b-203  Jlocka, pabouee MecTO MpemogaBaTess, KOMIUIEKT CTOJOB W CTYIbEB Ui

IpOBEACHUA 3aHITHI 06yqa}01u1/1xca, nepuoanvcCKas Ta6m/ma XUMHYCCKHX JJICMCHTOB WM. MeHneneeBa,
CECMHHApPCKOro TuIa, KOMIIJICKT MyHBTHMeﬂHﬁHOFO O60pyI[OBaHI/I$I C DKpaHOM.
naboparopuu Coucok TIO: Windows, Microsoft Office, Kaspersky Antivirus u cBoboaHo

pacrpocTpaHseMoe MporpaMMHoe o0ecTieueHHe.

Bb-331XumMunueckas abopaTopust

Hocka, pabodee MecTo npernozaasates, 17 1a00paTOpHBIX CTOIOB, CTOJ KEPAMHYECKHH JUIs
BECOB, 2 cTola JIaDOpaTOPHBIX KepaMHYECKHX, 2 BBITSDKHBIX Inkada, 8 JBOHHBIX
MHCTUWIAINOHHBIX MPUCTABOK

b-325 Xwumunueckas nadopatopusi (BecoBas ) Jlocka, pabouee MeCTO IMpEromaBaTes,
KOMIUIEKT CTOJIOB M CTYJNbeB JUIs oOydarommxcs, (OTOKOIOpuMerp-3,2 BecoB
AHAJIIUTUYCCKUX, BEChI, BECbl MUKPOAHAJIUTUYCCKUEC, BECbI MUKPOAHAJIUTUYCCKHEC, 4 LuKa(ba
METaJTMYECKUX

b-332 Xumwnveckas naboparopus

Jlocka MarHUTHO-MapKepHas, IOCKa MarHWTHO-menoBasg, 21 mabopaTopHbIX croia, 9
JBOWHBIX MHCTWUIALIMOHHBIX MPUCTABOK, MKA() CYLIIMIBHBIH, 2 BBITKHBIX IIKada, CTON
JUIL TUTPOBaHHs 2 JaOOPaTOPHBIX KepaMHYECKHX CToja, 2 JabopaTopHbIX Inkada, 2
ueHTpudyru, 28 mratuBoB, PH-MeTp, MEKPOCKOII, 2 HUTpAaTOMepa, 2 BECOB

TIOMEIIECHUE IS b-202 6ubnuoreka, 3ai1 3IEKTPOHHBIX PECYPCOB

CaMOCTOSTENIbHOM paboThl | Pabodee MecTo agMHUHUCTpaTOpa, KOMIBIOTEpHAsE MeOelb, KOMIIBIOTED aIMHHUCTPATOPA,
11 mepcoHanbHBIX KOMIIBIOTEPOB, 3 MPHUHTEPA, BUIECOYBEIHUNTEND.

Croucok I10: Windows, Microsoft Office, Kaspersky Antivirusu cBoOOJHO
pacrpocTpaHseMoe IPOrpaMMHOE 00ECIICUCHHE.

C BO3MOXHOCTBIO MOIKIIOUeHUsT K ceTH «VHTepHeT» u olecredeHus J0CTyna B
ANEKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTEIbHYIO CPEly OpraHH3aluH

yueOHble aynutopun s | b-203 Jlocka, pabodee MecTo mnpemnopaBaTens, KOMIUIEKT CTOJIOB W CTYIbEB IS

TPYIIIOBBIX H 00y4arommxcs, NepuoauvecKas TaONuIa XUMHYECKMX OSJIEeMEHTOB WM. MeHeneeBa,
HHAUBUIYaJIbHBIX KOMIUIEKT MYJIbTUMETUHHOTO 000PYIOBAHHUS C IKPAHOM.
KOHCY/IbTaIHit Coucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBoGoIHO

pacnpocTpaHseMoe IIPOrpaMMHOe 00eCIIeUeHHE.

b-331Xumuueckas abopaTopust

Hocka, pabouee MecTo npernogaBatens, 17 1ab0paTOPHBIX CTOJIOB, CTOJ KEPAMIYECKHUN s
BECOB, 2 CTONa JIa0OpPaTOPHBIX KEepaMUYECKHMX, 2 BBITSDKHBIX InKada, 8 IBOWHBIX
HMHCTHUISILIOHHBIX PUCTABOK

b-325 Xumugeckas nmabopatopust (BecoBas ) Jlocka, pabodee MeCTO TpemoaaBaTens,
KOMIUIEKT CTOJIOB U CTYIIBEB ISl OOydarommxcsi, (porokomopumerp-3,2 BECOB
AQHAJIMTUYECKUX, BECHI, BECHl MUKPOAHAIUTHYECKUE, BECHl MUKPOaHATUTHYECKIE, 4 mKada
METAJUTHIECKUX

Bb-332 Xummueckas mabopaTtopus

Jlocka MarHUTHO-MapKepHas, IOCKa MarHWTHO-menoBasg, 21 mabopaTopHBIX crona, 9
JBOWHBIX MHCTHUJUIAIIMOHHBIX MPUCTABOK, MIKAa() CYLIIMIBHBIA, 2 BBITKHBIX IIKada, CTON
JUI TATPOBaHUS 2 JAa0OpaTOPHBIX KEPaMHYECKHX CTONa, 2 JabopaTOpHBIX MmKada, 2
neHTpudyrn, 28 mratuBos, PH-MeTp, MEKpOCKOM, 2 HUTpaToMepa, 2 BECOB

Y‘IG6HBIC AyAUTOPUUN IJIA B-203 I[OCK&, pa60qee MCCTO IIpenoAaBaTeysl, KOMIUICKT CTOJOB W CTYJIbEB IS

TEKYIIEro KOHTPOJIS 00yJaromuxcs, MeprUoOIUUecKass TabaWIla XHMHYECKHX DJIEMEHTOB WM. MeHjeneeBa,
TIPOMEXKYTOTHOM KOMIUIEKT MYJIBTHMETUMHOrO 000PYIOBAHUS C SKPAHOM.
aTTecTaluu Cromcox IT1O: Windows, Microsoft Office, Kaspersky Antivirus u cBoGomHo

pacIpocTpaHseMoe MPorpaMMHoe 00ecieueHHE.

Bb-331XumMunueckas mabopaTopust

Hocka, pabouee mecto npenozaasatess, |7 1a60paTOpHBIX CTOIOB, CTOJI KePaMHUIECKUH JUTS
BECOB, 2 crona JabOpaTOpHBIX KEpPaMHUYECKHX, 2 BBITSDKHBIX miKada, 8 aBOWHBIX




MHCTUJJIAIMOHHBIX IMTPUCTABOK

b-325 Xumuyeckas nabopatopus (BecoBas ) Jlocka, pabodee MecTO pernoaaBaTens,
KOMIUIEKT CTOJIOB U CTYJIBEB IS 00yJaromxcs, poTokomopumerp-3,2 BECOB
AQHAJIMTUYECKUX, BECHI, BECHI MUKPOAHAJIUTHUECKIE, BECHI MUKPOaHAIUTHIECKHE, 4 mIKada
METaJUTHYECKUX

B-332 Xummueckas nmadboparopus

Jlocka MarHWTHO-MapKepHasi, IOCKa MarHMTHO-MenoBasi, 21 maGoparopHbeIx cTona, 9
JBOMHBIX MHCTWILIIMOHHBIX MPUCTABOK, KA CyMIMIBHBIN, 2 BBITSDKHBIX IIKaga, cTol
JUIL TUTPOBaHHS 2 JaOOpPaTOPHBIX KepaMHYECKHX CTojia, 2 J1abopaTopHbIX Imkada, 2
ueHTpudyry, 28 mraruBos, pPH-MeTp, MUKpOCKOI, 2 HUTpaToMepa, 2 BECOB.

ITomemenue amns
XpaHeHUs U
po(HIIaKTHYECKOTO
00CITy)KMBaHHs yI€OHOTO
000pyTOBaHUS

Bb-333 AxBamucTunnsATOp, IITATUB, BOJOHATPEBATEIh




[Ipunoxenue 4

Ilepeuens
TIEPUOANIECKUX M3/IaHUH, PEKOMEHTYEMBIH 110 IHUCIHUIIINHE

«XUMUD)

HanmenoBanue

Hanuuue noctyna

Bectunk  MockoBckoro  yumBepcutera.  Cepust  2:  Xumusa

[Onextponnsiit pecypce]: UznatensctBo MI'Y

Haydnas snextpoHHas 6nbiaroreka
Pexxum noctyma:
https://www.elibrary.ru/contents.asp?titleid=3141

Kypran oOuieit xumuu [DIeKTpOHHBIH pecypc]: Poccuiickas
aKaJieMus HayK

Hayunast anexTpoHHas 6ubiaroreka
Pexxum noctyma:
https://www.elibrary.ru/contents.asp?titleid=7796

KypHan pusudeckoil XUMUH [ DIESKTPOHHBINA pecypc]:
Poccuiickas akanemust Hayk

Hayunast snexTpoHHas 6ubiaroreka
Pexxum noctyma:
https://www.elibrary.ru/contents.asp?titleid=7802

Konnouansnii xkypHan [OnekTpoHHbIN pecypc]: Poccuiickas
aKa/ieMus HayK

HayuHast anexTpoHHast 6nbiaroreka
Pexxum poctymna:
https://www.elibrary.ru/contents.asp?titleid=7853

XUMHUS U TEXHOJIOTHSI OPTaHUYECKUX BEIIECTB [ DIEKTPOHHBIH
pecypc]: ®I'VII

HayuHast anexTpoHHas 6ubiaroreka
Pexum nocryna:
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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