MuUHHCTEPCTBO CeJIBLCKOro xo3siiictBa Poccuiickoit @egepanun
(denepajsbHoOe rocyiapcTBeHHOe OIOIKEeTHOE 00pa3oBaTe/IbHOE YUpPeKIeHue
BbICIIEr0 00pa3oBaHUA

"BATCcKHUii rocyiapcTBeHHBIH arpoTexXHoJI0rHYeckuii ynusepcuret'

YTBEPX/IAIO

Jlexan uHx)eHepHOTO (haKyJIbTeTa
11.H. Beuierskanun

"18" anpens 2023 r.

XumMus

paboyas nmporpaMma JUCHMUILUIMHBI (MOTYJIs)

3akperuieHa 3a Kapenpoi TOYBOBeleHN s, MEeJHOPALMH, 3eMJIeyCTPOICTBA U XMMHUU

VY4eOHsblit man Hampasnenne moaroroBkm 23.03.03 DOxcmmyaranusi TPaHCHIOPTHO- TEXHOJIOTHYECKUX
MaIlluH U KOMIUIEKCOB
Hampasnennocts  (mpodmip)  oOpa3oBarenbHOl  mporpamMmbl — "ABTOMOOHIH |
aBTOMOOMIILHOE X0351iCTBO"

Kpanuduxarus O0akajaBp
dopma 00yueHust oYHast
OO611ast TpyI0EeMKOCTh 43ET
YacoB 1o yueOHOMY IUIaHY 144 Bunbr koHTpONSI B cemecTpax:
B TOM YHCJIE: 9K3aMeHsbI |
ay IUTOPHBIE 3aHATHUS 72
caMocTosITeNbHas padoTa 45
4acoB Ha KOHTPOIb 27

Pacnpeneﬂelme YaCoB JUCHMIIJINHBI IO CeMeCTPpam

Cemectp
(<Kypc>.<Cemectp Ha| 1(1.1)
Kypee>) Uroro
Henens 18
Bun 3ansaruii i Pl | VI PII
Jlekun 36 36 36136
JlaGoparopHbie 36 |36 36|36
B tom yucrne uHT. 18 |18 18]18
HUroro ayn. 72 |72 72|72
Konrakthas pabdora |72 |72 72172
Cawm. pabora 45 |45 45145
Yacel Ha KOHTPOJIb 27 |27 27127
HUroro 144 |144 [14(144
OOKYMEHT FOD,HMCAH
QJIEKTPOHHOW MoArnnchebro
Kupos 2023 CepTudumkar: 4285BD6BEB8Y00EOBFFD5A2C6C4531B6
Bnapeneu: Cumbupckunx EneHa CepreesHa
HencteuteneH: ¢ 25.05.2023 go 17.08.2024
.




[Iporpammy cocraBmi(u):

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

Penensent(br):

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

Paboyas mporpaMma AUCUUTUTHHBI

Xumus
pa3paborana B cootBercTBUH ¢ PI'OC:

OI'OC BO - GakanaBpuat 1o HarpasieHHio noaroToBku 23.03.03 Dkcmuiyaraius TPaHCIOPTHO-TEXHOJIOTUYECKHX MAIIHH U
KOMILIEKcOB (Ipuka3 MunoopHayku Poccun ot 07.08.2020 r. Ne 916)

COCTaBJIcHa HA OCHOBaHUHM Y4YeOHOTO IIaHa:

Hanpasnenue noarorosku 23.03.03 Dkcruryaranys TpaHCIIOPTHO-TEXHOJOTMYECKUX MAIIUH ¥ KOMIIJIEKCOB
Hamnpagnennocts (poduiie) 00pa3oBaTebHON MporpaMMbl "ABTOMOOUIIM U aBTOMOOWIIbHOE XO035HCTBO"
0/100pEHHOT0 M YTBEP)KACHHOTO YUYEeHBIM cOBETOM yHHBepcuTeTa oT 18.04.2023 npotokon Ne 5.

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

IIOYBOBCACHM, MEJIMOpAllUH, SGMHCyCTpOFICTBa n XUMHUHU

IIpotoxon Ne 8 or" 18 " ampenst 2023 r.

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




Buzuposanue PIIJI x5 ucnonHenusi B ouepeHoM yueOHOM rogy

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

IIpotoxomor "_ " 2024 1. Ne

3aB. xadenpoit

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

NMOYBOBECACHUSA, MEJIUOPDALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

IIporokomor " " 2025r. Ne

3aB. xadenpoit

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

NMOYBOBECACHUSA, MEJIUOPALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

ITporokomor " " 2026r. Ne

3aB. kadenpoi

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

MOYBOBCICHHUA, MEJIHOPALINH, 3eMneychoﬁCTBa U XMMHUH

[Iporokomor " " 2027 . Ne

3aB. kadenpoi




1. IEJIb (LIEJIM) OCBOEHUSI JUCLIUILIMHBI

1.1|npuobpectn 3HaHHS W TMPAKTHYECCKHE HABBIKK 0 IMOIJCPKAHHIO U BOCCTAHOBICHHIO PabOTOCIOCOOGHOCTH M pecypca
CEJIbCKOXO3SIMCTBEHHOW TEXHUKH W 000pynoBaHHs Hambonee SGQPEKTHBHBIMH CcrnocobaMH B COOTBETCTBHE C
CYIICCTBYIOLIMMH TEXHUYCCKHUMH TPEOOBAHHIMHU.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Lukx (paszen) OIOIL: [51.0

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

OIIK-1 Crnoco0eH NpUMEHSITh €CTECTBEHHOHAYYHBIE U O0IeHH)KCHEPHBIE 3HAHUSL, METOJ(bI MATEMAaTHYECKOT0 aHaIN3a U
MOJICIIMPOBaHUs B PO(GECCHOHAIBHOI AEATEIbHOCTH;

OIIK-1.1 HeMOHCTpI/IpyeT 3HAHNC OCHOBHBIX 3aKOHOB MAaTCMAaTUYCCKUX U €CTCCTBCHHLIX HAYK, HCO6XOZ[I/IMI)IX JUISL pCHICHUs
THIIOBBIX 3aJ1a4 HpO(i)eCCHOHaHLHOfI JACATCIBHOCTH

OIIK-1.2|Hcnonp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTEMaTHUECKUX U €CTECTBEHHBIX HayK JUIS PEICHUsI CTaHJapTHBIX 3a1ad B
00JTaCTH 3KCIUTyaTalliy TPAHCIOPTHBIX U TPAHCTIOPTHO-TEXHOJIOTMYECKUX MAITHH

4. CTPYKTYPA U COJIEP’)KAHME JUCLUIIMHBI (MOLY.JI5T)

Kon HaumenoBanue pa3iesioB U TeM /BU 3aHATHS/ Cemectp / | Yacos Hure [Mpumeuyanue
| 3aHATHA Kvpe DAKT.
Paspgen 1.
1.1 OCHOBHBIE 3aKOHBI XuMuH /JIek/ 1 2 2
1.2 Xumuueckas KuHeHUKa lleproauyeckuil 3aKOH W MEPUOIUYECKAS 1 4 2
cuctema snementoB JI.M. Menneneera /Jlex/
1.3 Xumuueckas TepMoguHamMuka /Jlex/ 1 2 0
14 JlucriepcHbIe CHCTEMEL, pacTBOPEI /JIek/ 1 2 0
1.5 Teopust crpoeHunst atoMma. Ilepuogudecknil 3aKOH B CBETE TEOPUH 2 0
CTpoeHus aToMa. PainoakTHBHOCTh, U30TOIBI, H300apsl /JIek/
1.6 Xumuueckas cBsizb.B3aumoperictBue Mexay Mosiekyiamu /JIex/ 1 2 0
1.7 OKHCITHTENEHO-BOCCTAaHOBUTENBHEIC peaknun /JIex/ 1 4 2
1.8 lanpBaHWYECKHE dJIEMEHTHL. DNEKTPoNu3 coell /Jlek/ 1 2 0
1.9 Koppo3ust meramnos. Merozpl 3amuThl METaUIOB OT KOPPO3HMH. 1 2 0
/J1ex/
1.10 CBOIiCTBa 3JIEMEHTOB ¥ UX coequHeHui /JIek/ 1 2 0
1.11 Knaccel opranuueckux coeuHenuit /Jlex/ 1 6 0
1.12 IMomumepsr. Ilnmactmaccel. BbicoxoMoseKyJsipHBIE COEAMHEHHUS 1 2 0
/J1ex/
1.13 Xumudeckas uneHTHuKanms semects /JIex/ 1 4 0
1.14 Knaccel Heopranmueckux coeamHeHui, OmnpeneneHue cocraBa 1 2 0
XHUMHUYECKOro coeaunenus /J1ad/
1.15 Onpenenenue TemoBoro 3¢ dexra XxuMuIeckoit peakunu /J1a6/ 1 2 2
1.16 OmnpeneneHue 3aBUCHUMOCTH CKOPOCTH XHMMHUUYECKOM peakuuu OT 1 2
YCIIOBHI IPOTEKaHus peakiuii /J1a6/
1.17 OKHCIUTENLHO-BOCCTAHOBUTEIBHBIC peakiuu. /J1ab/ 1 2 0
1.18 HanpapiieHre HMOHHBIX OOMEHHBIX IMpPOIIECCOB B pacTBOpax 1 2 2
9JIEKTPOJINTOB /J1ab/
1.19 pH pactBopos. ['maponus coneii /J1a6/ 1 2 0
1.20 Kommuiexcuere coequnenus /J1ad/ 1 2 0
1.21 YrneBogopoast /J1a6/ 1 2 0
1.22 Kucnoponconepxanue coequnenus /J1a6/ 1 2 0
1.23 Kupsl, yrieBoasl, Oenku /J1ad/ 1 2 0
1.24 KauecTBeHHBIE peakuy Ha KaTHOHBI /JIad/ 1 4 2
1.25 KavecTBeHHbIe peakiiuy Ha aHUOHBI /J]ab/ 1 4 2
1.26 OO0bemHbIH aHamu3. Metoa HewTpanuzanuu /J1a6/ 1 2 0
1.27 3anMTHbIC TOKPBITHS MeTaioB /J1ab/ 1 2 0
1.28 OXMA /J1ab/ 1 4 4
1.29 OnemenTs! ['MaBHbIX, T0004HBIX moArpymn /Cp/ 1 10 0
1.30 BelInosnHeHre JOMAITHUX KOHTPOJIBHBIX padot /Cp/ 1 20 0
1.31 Knaccer oprannueckux coenunenuit /Cp/ 1 8 0




1.32 Kosouansie cuctemsl, pactBopsl BMC /Cp/ 1 4 0
1.33 IToBepxHocTHBIC siBNeHUA. A icopOiust /Cp/ 1 3 0
1.34 Dk3aMmeH /JK3ameH/ 1 27 0

5. ®OHJ OHEHOYHBIX CPEJACTB

Paboyas mporpamma AMCHMILIMHBEL o0ecrieueHa (JOHJOM OIICHOYHBIX CPEACTB Ul MPOBEICHUS BXOJHOTO, TEKYLIETO KOHTPOJS U
npoMexyTouHoit arrecrauuu. Coaepxkanue (oHIa OLIEHOYHBIX CPEJICTB MPEJCTABICHO B MpUiIoKeHnu 1 u 2.

6. YYHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOZAY JI)

6.1. PexoMennyemas aureparypa

6.1.
ABTODBI, COCTABHTEIH 3arnaBue WznarenscTBO,
JI.1 |CyBopos, A. B./ A. B. |O6u1as u Heopranudeckast Xumus B 2 T. Tom 1 [DnekTpoHHBIH pecypc]: Mockaa :
CygBopos, A. b. Y4eOHHUK IJ1s1 By30B W3narenscTBO
Hukonbckuid. Pexum nocryna: https://urait.ru/bcode/451817 IOpaiir, 2020
JI.2  |Hukonwckwuii, A. b./ |OGmmas u Heopranndeckas Xxumust B 2 T. ToM 2 [DnekTpoHHBIN pecypce]: Mockaa :
A. b. Hukonbsckuii, A. |y4eOHUK 1 BY30B WznarenscTBO
B. CyBopos. Pexum nocryna: https://urait.ru/bcode/451818 FOpaiir, 2020
JI.3  |Ierommxuua H. A., O6mast xumusi. JTabopaTtopHbIil MpakTUKyM. J[JIsl HHKEHEPHO-TEXHUYECKUX CaHKT-
Mumnaesckas JI. B., HaTpaBJICHHI TOJITOTOBKH U CIECIUATBHOCTEN: yueOHO-MeTorueckoe nocodue |I[lerepOypr:
Tkauépa M. B. Pexxum ngocryna: https://e.lanbook.com/book/207029 Jlans, 2022
JI.4  |Koporun H. B., O6mas xumusi. Teopus U 3a1auu: yueOHoe rmocobue i By30B CaHkr-
Kymnemos H. B., Pexum nocryna: https://e.lanbook.com/book/291182 [etepOypr:
lNonwapyx O. H., Jlans, 2023
Kawmpimosa B. K.,
Jlanckas U. U.,
MscuukoBa H. B.,
Ocuna M. A., Y apuc
E. 4., Awrynos H. A.,
Koposuna H. B.
JI.5 |Burpanenxo 1O. T., XuMust: METOAUYECKHUE YKa3aHUS U KOHTPOJILHBIE 3a/IaHUS ISl CTYICHTOB CaHkT-
baiinaxos 1. JI. HamnpasneHuit moarorosku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, [etepOypr:
05.03.06 ouHoii hopMBbI OOyHUEHHS CIIGIJITY, 2022
Pexxum nocryma: https://e.lanbook.com/book/308699
JI.6  |MopaueBckuii A. I'., |DneKTpoXuMuUs pacIuIaBICHHBIX COoJeil: yueOHOe ocoOue 1 By30B Cankt-
®upcosa E. . Pexxum nocryma: https://e.lanbook.com/book/322559 [etepOypr:
Jlanb, 2023
JI.7  |PyccaBckas H. B., Xumust: yueOHO-METOINIECKOE OCOOHe UpkyTrck:
Sceko C. B., SIkumoBa |Pexxum nocrtyma: https://e.lanbook.com/book/342092 UpI'VIIC, 2022
I. A
JI.8 |lxonsauKOB E. B. OO6mast 1 Heopranuueckas Xumusi. JlabopaTopHbIi MPAKTHKYM IO 00IIeH CaHKT-
XMMHUH: y4eOHOe ocoOue /ISl IIOATOTOBKH 0aKajJaBpOB MO HANPABICHUAM [erepOypr:
18.03.01 «xmmmueckast TexHomorus», 18.03.02 «3uepro- u CII6IJITY, 2023
pecypcocOeperaroimue mpouecchl B XUMUUECKOH TEXHOIOTHH, HeQTEXUMHUH U
61OTEXHOIOTHMY BCeX GopM 00yueHUs
Pexum noctyna: https://e.lanbook.com/book/348023
6.2. Ilepeyens pecypcoB HHGOPMALHOHHO-TEJEKOMMYHUKAMOHHOI ceTn "UnTepHeT"
D1 | Xumuk [DnexTpoHHBIH pecypc]: CalT 0 XuMHH - DIIEKTPOH. JaHHbBIe- PEXUM IocTyma: http:/www.xumuk.ru/.-3ar. ¢
JKpaHa
D2  |Hayunas 3nekTpoHHas OuOIHOTeKa [ DNeKTpOHHBIH pecypc]. - Pexxum nocryna: http://elibrary.ru/defaultx.asp. - 3aru. ¢
9KpaHa
6.3. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT U
6.3.1 IlepeyeHs NPOrpaMMHOro odecnevyeHus
6.3.1.1|Onepamronnas cucrema cemeiicra 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|TIpunoxenuns 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| AutuBupycHoe [10 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 Hepeqeﬂb an)opMaunonHle CIIPABOYHBIX CHCTEM U COBPEMECHHBIX HpO(l)eCCI(IOHaJ]bHLIX 0a3 JAHHBbIX

6.3.2.1|Madopmanuonnas cnpaBoysas cucrema: "Koncynprantllnoc"

6.3.2.2|ndopmannonHas cnpaBoyHas cucrema: "['apant Aspo"

6.3.2.3|IIpopeccuonanpbHas 0aza  npaHHbIX: HaydHas  onekTtpoHHas  OuOnmoreka  elibrary.ru  Pexum  nmocryma:
http://elibrary.ru/defaultx.asp

6.3.2.4|TIpodeccuonanpias 0a3za jgaHHbIX: OnekTpoHHbIH katamor @®I'BOY BO Bsarckuit T'ATY Pexum pgoctyma
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI (MOIY JIS)

7.1|Onucanne MaTepHaibHO-TEXHHYECKOW 0a3bl, HEOOXOAWMOHM Ui OCYIIECTBICHUS 0Opa30BaTENBHOrO IIpoIecca II0
JcHUIuIMHe (Moayio) npenactasieHo B [Ipunoxenun 3 PI1.

8. METOAUYECKHUE YKA3AHUSA JJIA OBYYAIOIIIUXCS 11O OCBOEHUIO JUCIHIUITJIMHBI (MOAY JIST)

OcBoeHUE AUCUUILTHHBI IPOBOJUTCS B JOpMe ayAUTOPHBIX 3aHATHI U BHEAYJIUTOPHON CaMOCTOATENBHON pabOThl 00yJaroImXcsl.
[Ipu npoBeneHMH ayAWTOPHBIX 3aHITUH MPEIyCMOTPEHO IMPUMEHEHHE CICAYIOUIMX HHHOBAIMOHHBIX ()OPM YYEOHBIX 3aHATHIA,
Pa3BUBAIOIIUX Y OOYYAIOUIMXCSl HABBIKM KOMAaHJHOW PabOThl, MEXIMYHOCTHONH KOMMYHHKALIMU, MPUHSATHSA PELICHUH, JIMAEpPCKHUE
KayecTBa: paboTa B MajbIX TPyNNax; AUCKYCCHS; M3y4YeHHE M 3aKpeljieHHe HOBOTO Marepuaja Ha HHTEPAKTUBHOM JIEKILIUH;
UCIIOJIb30BaHUE OOIIECTBEHHBIX PECYPCOB, COLMANIBHBIE IPOEKTHl M JPyrHe BHEAayJUTOPHBIE METOAbI 00ydeHUs; oOCyXIeHHe U
paspelieHue IpodeM; IeOBbIE H POJIEBEIE UTPHI; pa300p KOHKPETHBIX CUTYaLlHH.

KonmyecTBo yacoB 3aHATHI B MHTEPAKTHBHBIX (hOpMax ONpeeNIeHO YIEOHBIM IIIaHOM.

[IpakTuyeckass NOATrOTOBKAa NPU peANIU3alMM TUCHUIUIMHBL OpPraHU3yeTCsl IIyTeM IpOBEAEHHs JIabOpaTOpHBIX paldoT,
MpeTyCMATPUBAIOIIMX ydYacTHe OOYYalOIIUXCsl B BBIIOJNHEHWH OTHEIBHBIX JJIEMEHTOB paloOT, CBS3aHHBIX C OymyIei
npodeccuoHanbHON 1esITENbHOCTRIO.

BHaeayauropHas camocTosiTenbHas paboTa OCyIIECTBISIETCS B CIeAyIOMUX Gopmax:

— CaMOCTOATENBHOE U3YUEeHHE TEOPETHIECKOT0 MaTepraa (TeM ITUCIUIINHEL);

— IOArOTOBKA K JICKIIUAM H HaGOpaTOprIM 3aHATHAM,

— BBINIOJTHEHHE KOHTPOJIGHOHN JJOMalIHeH paOoThl M WHBIX HHAWBHIYAIBHBIX 3aJaHU;

— MOJTrOTOBKA K MEPOTIPUATHSIM TEKYIIETO KOHTPOJIS;

— IOATOTOBKA K IIPOMEXYTOYHOH aTTeCTalllu.

[Tpu opraHm3amuK caMOCTOSTENEHON paboThl HEOOXOJUMO, IPEXKIE BCEro, OOpaTUTh BHUMAHHE Ha KIIOYEBBIC TOHATHS, HECYIINE
OCHOBHYIO CMBICJIOBYIO Harpy3Ky B TOM WJIH HHOM pazjele y4eOHOH NUCIUIIIMHBL

1. CamocCTOSTENIPHOE U3YYEHHE TEM AUCIUILIHHBL.

Jns paboTel HEOOXOIUMO O3HAKOMHUTHCS C YUEOHBIM IJIAHOM AWCHUIUIMHBI U YCTaHOBUTBH, KaKO€ KOJMYECTBO 4YACOB OTBEACHO
y‘IC6HbIM IUTAaHOM B LI€JIOM Ha U3YYCHHUC NUCHUIIINHBI, Ha ay JUTOPHYIO pa60Ty C IpenogaBaTeyieM Ha JICKIITMOHHBIX U na6opaTopH1;1x
3aHATHSX, @ TAKKe Ha CaMOCTOSTENbHYIO padory. C Ienpl0 ONTHMANBHON caMOOpraHW3aldk HEOOXOAWMO COIOCTaBHThH ITY
HHPOPMAIUIO ¢ TPaQUKOM 3aHATHI U BBIIBUTH HauOoJiee 3aTpaTHBIC 10 BPEMEHH M 00bEMY TEMbI, YTOOBI 3apaHee OTPEACIUTh IS
ce0s1 nepuozbl 00beMHBIX 3a1aHuil. IlenecooOpa3Ho HauaTh paboOTy ¢ U3yUEHHs TEOPETUUECKOI0 MaTepuala, OCHOBHBIX TEPMUHOB U
TIOHSTHUI Kypca 1 ¢ MICEMEHHBIX OTBETOB HAa HHAWBUIYalIbHBIE U TECTOBBIC 3aJaHUSL.

2. IToAroToBKa K JIEKIMOHHBIM U J1a00paTOPHBIM 3aHATHSIM.

TpaguuuonHo# ¢GopMOIl mpenoAHeceHUss MaTepuaia sBisercs Jekuusa. Kypc nekuuil mo mnpeaMery JaeT HeoOXOIUMYIO
uHGOpPMALIMIO MO H3YyYCHHIO 3aKOHOMEPHOCTEH W TEHACHLIMH pa3BUTHA O0O0BEeKTa M IpeAMeTa HCCIEAOBAHUS H3ydaeMon
JUCHUIUIMHBL. JIGKIIMOHHBIH MaTepuanl pPeKOMEHAYeTCs KOHCHEKTUpOBaTh. KOHCIEKTH IO3BOJAIOT OOydaromemycss He TOJbKO
MOJTYYUTh O0JbIIe HHGOPMAIIMH Ha JIEKLIUH, HO U MIPABIILHO €r0 CTPYKTYPUPOBATh, a B TAIBHEHINIEM - JIydIlle OCBOUTD.

IMoaroToBka k 7a0OPaTOPHBIM 3aHATHSIM HOCHT PAa3IHYHBIM XapakTep Kak IO COJIECP)KAHMIO, TaK U IO CIOKHOCTH HCIOJHEHUSL.
MHorue nabopaTopHble 3aHATHS TPEOYIOT OOJIBIION HCCIeN0BaTENbCKON pab0Thl, H3yYeHHs JOMOJIHUTEIbHON HAyYHOH JIUTEpaTyphl.
[Ipexxae YeM NPHCTYNHTh K BBIIOJHEHUIO TaKOW padoThL, oOydYaromemycs HEOOXOJMMO O3HAKOMHTBCS OOCTOSTENBHO C
COJIEp>KaHUEM 3aJaHusl, YSCHUTh €r0, OLIEHUTh C TOUYKM 3PEHUS] BOCHPUATUS U 3alIOMHHAHUS BCE COCTABJIAIOIINE €r0 KOMIOHEHTHI.
Pesynbrarel sKcnepuMeHTa, rpaduKd M T.J. CIEAYET CTPEMHTHCS IOJNYYHTh HEMOCPEICTBEHHO IIPH BBHIIOJIHEHUH paboThl B
naboparopuu. JlabopaTopHas pabora cyMTaeTCs BBIMOJHEHHOM TOJNBKO B TOM Cllydyae, KOT/Ia OTYeT Mo Hell mpuHAT. YeM ckopee
COCTaBJIEH OTHYET [10CIIE MIPOBEACHUS PabOThI, TEM MEHbIIe OyeT 3aTpaueHo TPpyAa U BpeMEHH Ha ee 0(OopMIICHHE.

3. BeInosiHeHHE TOMAIIHEH KOHTPOJIBHOW PaboOTHI.

KonTposbpHast paboTa sSBIsSETCS OAHUM U3 OCHOBHBIX BUIOB CAMOCTOATENIBLHON PaOOThI, HANPABICHHON Ha 3aKpeIUIeHUe, YriyOaeHne
u 0000umieHne 3HaHWM 1O AucuMIUIMHE. L[esbl0 BBINOJIHEHUS KOHTPOJBHOM paboThl sBiseTcs (OPMUPOBAHHE HABBIKOB
CaMOCTOSITETIFHOTO TBOPYECKOTO pPeIIeHHs] MpOo(eCcCHOHANBHBIX 3a/ad. 3agadaMi BBIIOJHEHUS KOHTPOJBHON pPAaOOTHI SBISIOTCS
cUcTeMaTH3alys, 3aKkpelyieHue, YriayOJdeHHe U paclIMpeHHe NPHOOPETeHHBIX OOY4YalOIUMCSl 3HAHUM, YMEHUH M HaBBIKOB II0
mucuuruinHe. OOyJaromuiicst BBINOHAET KOHTPOJIbHYIO padOTy IO YTBEPXKIECHHOH TeMe M0J] pYKOBOJICTBOM IPEIIOIaBaTes.

4. TToaroToBka K MEPOIIPHATUIM TEKYIIETO KOHTPOJIA.

B xoHILe u3yueHus Kax 101 TeMbI MOXKET IPOBOJUTHCS TeMaTHYECKasi KOHTPOJIbHAs paboTa, KOTopas SBJISETCS CPEICTBOM TEKYIIEro
KOHTpOJISI OLEHKH 3HaHWU. [ToAroToBKa K HEH 3akiIrodyaeTcs B MOBTOPEHHM IMPOWIEHHOTO MaTrepHaia M IIOBTOPHOM DEIICHHH
3aaHui, KOTOPBIE PACCMATPUBAINCH Ha 3aHSATHSX, a TAKOKE B BHIIOIHEHUH 33IaHUH ISl CAMOCTOSTEIBHON PaOOTHI.

5. IloAroToBKa K NIpOMEXYTOYHOH aTTECTALUU.




IlonroroBka K SK3aMeHy SBJSETCS 3aKIIOUUTEIbHBIM 3TalloM H3Y4YEeHUS AMCLUIUIMHBI U SIBISETCA CPEICTBOM IIPOMEXYTOUHOTO
KoHTposs. IlonroroBka K SK3aMeHy NPEATNOJAraeT M3y4YEeHHE KOHCIEKTOB JIEKIUH, PEKOMEHIyeMOW JMTepaTypbl U APYIHX
HCTOYHHUKOB, TIOBTOPEHHUE MaTEpPHAJIOB JIAOOPATOPHBIX 3aHATHI. B mporecce MoAroToBKM K 3K3aMEHY BBIBISIFOTCS BOIPOCHI, O
KOTOPBIM HET YBEPEHHOCTH B OTBETE JIMOO OTBET 00ydarolmeMycsi He siceH. JJaHHBIe BOIPOCH MOKHO YTOYHUTD y MPEIOAaBaTelis Ha
KOHCYJIbTALIUH, KOTOPasi POBOJIUTCS NEPET IK3aMEHOM.




MuUHHCTEPCTBO CeJIBLCKOro xo3siiictBa Poccuiickoit @egepanun
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BbICIIEr0 00pa30BaHUsA

"BATCcKHUii rocyiapcTBeHHBIH arpoTexXHoJI0rHYeckuii ynusepcuret'

VTBEPX/IAIO

Jlexan urxeHepHOTO (DaKyIbTETa
11.H. Beuterskanuu

"18" anpens 2023 r.

XHUMHus

paboyas nmporpaMma JUCHMUILUIMHBI (MOTYJIs)

3akperuieHa 3a Kapenpoi

VueOHbIi man

Kpanmuduxanus

®dopma oOyueHHs

OO611ast TpyI0EeMKOCTh

YacoB 1o yueOHOMY IUIaHY

B TOM YHCJIC:

ayAUTOPHBIC 3aHATUA

CaMOCTOATCIIbHAsA pa60Ta

YJacoOB Ha KOHTPOJIb

MO4YBOBEICHUS, MEJIHOPAIIUHA, 3eMHGYCTp0ﬁCTBa U XUMHH

Hampasnenne moaroroBkm 23.03.03 DOkcroryaTamwsi TPaHCIIOPTHO- TEXHOJIOTHIECKUX
MallliH U KOMIIJIEKCOB

HampasnenHocts  (npodunb)  oOpa3oBaTenbHOW — mporpamMmbel  "ABTOMOOMIM U
aBTOMOOMIIBHOE XO3HCTBO"

0akanaBp
3204HAasA

4 3ET

144 Bunel KoHTpoUIA Ha Kypcax:
9K3aMeHsHI |
10
125

Pacnpez[eﬂelme YaCoOB JUCHHUIIJINHBI IO KypcaM

Kypce 1

Bun SZ.I})IHTI/Iﬁ vII PIl Hroro
Jlexuun 6 6 6 |6
JlaGoparopHbie 4 4 4
B tom gucne uHT. 4 4 4 |4
B ToMm uncne 4 4
AJIEKTPOH.
Uroro ayn. 10 |10 10110
KonrakrtHast pabora 10 |10 10]10
Cam. pabora 125 125 121125
Yacsl Ha KOHTPOJIb 9 9 919
HUtoro 144 144 |14(144

Kupos 2023



[Iporpammy cocraBmi(u):

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

Penensent(br):

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

Paboyas mporpaMma AUCUUTUTHHBI

Xumus
pa3paborana B cootBercTBUH ¢ PI'OC:

OI'OC BO - GakanaBpuat 1o HarpasieHHio noaroToBku 23.03.03 Dkcmuiyaraius TPaHCIOPTHO-TEXHOJIOTUYECKHX MAIIHH U
KOMILIEKcOB (Ipuka3 MunoopHayku Poccun ot 07.08.2020 r. Ne 916)

COCTaBJIcHa HA OCHOBaHUHM Y4YeOHOTO IIaHa:

Hanpasnenue noarorosku 23.03.03 Dkcruryaranys TpaHCIIOPTHO-TEXHOJOTMYECKUX MAIIUH ¥ KOMIIJIEKCOB
Hamnpagnennocts (poduiie) 00pa3oBaTebHON MporpaMMbl "ABTOMOOUIIM U aBTOMOOWIIbHOE XO035HCTBO"
0/100pEHHOT0 M YTBEP)KACHHOTO YUYEeHBIM cOBETOM yHHBepcuTeTa oT 18.04.2023 npotokon Ne 5.

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

IIOYBOBCACHM, MEJIMOpAllUH, SGMHCyCTpOFICTBa n XUMHUHU

IIpotoxon Ne 8 or" 18 " ampenst 2023 r.

3aB. xadenpoit npodeccop Konbicos MBan SIxoBneBuu




Buzuposanue PIIJI x5 ucnonHenusi B ouepeHoM yueOHOM rogy

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

IIpotoxomor "_ " 2024 1. Ne

3aB. xadenpoit

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

NMOYBOBECACHUSA, MEJIUOPDALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

IIporokomor " " 2025r. Ne

3aB. xadenpoit

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

NMOYBOBECACHUSA, MEJIUOPALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

ITporokomor " " 2026r. Ne

3aB. kadenpoi

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

MOYBOBCICHHUA, MEJIHOPALINH, 3eMneychoﬁCTBa U XMMHUH

[Iporokomor " " 2027 . Ne

3aB. kadenpoi




1. IEJIb (LIEJIM) OCBOEHUSI JUCLIUILIMHBI

1.1|npuobpectn 3HaHHS W TMPAKTHYECCKHE HABBIKK 0 IMOIJCPKAHHIO U BOCCTAHOBICHHIO PabOTOCIOCOOGHOCTH M pecypca
CEJIbCKOXO3SIMCTBEHHOW TEXHUKH W 000pynoBaHHs Hambonee SGQPEKTHBHBIMH CcrnocobaMH B COOTBETCTBHE C
CYIICCTBYIOLIMMH TEXHUYCCKHUMH TPEOOBAHHIMHU.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Lukx (paszen) OIOIL: [51.0

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

OIIK-1 Crnoco0eH NpUMEHSITh €CTECTBEHHOHAYYHBIE U O0IeHH)KCHEPHBIE 3HAHUSL, METOJ(bI MATEMAaTHYECKOT0 aHaIN3a U
MOJICIIMPOBaHUs B PO(GECCHOHAIBHOI AEATEIbHOCTH;

OIIK-1.1 HeMOHCTpI/IpyeT 3HAHNC OCHOBHBIX 3aKOHOB MAaTCMAaTUYCCKUX U €CTCCTBCHHLIX HAYK, HCO6XOZ[I/IMI)IX JUISL pCHICHUs
THIIOBBIX 3aJ1a4 HpO(i)eCCHOHaHLHOfI JACATCIBHOCTH

OIIK-1.2|Hcnonp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTEMaTHUECKUX U €CTECTBEHHBIX HayK JUIS PEICHUsI CTaHJapTHBIX 3a1ad B
00JTaCTH 3KCIUTyaTalliy TPAHCIOPTHBIX U TPAHCTIOPTHO-TEXHOJIOTMYECKUX MAITHH

4. CTPYKTYPA U COJIEP’)KAHME JUCLUIIMHBI (MOLY.JI5T)

Kon HaumenoBanue pa3iesioB U TeM /BU 3aHATHS/ Cemectp / | Yacos Hure [Mpumeuyanue
| 3aHATHA Kvpe DAKT.
Paspgen 1.
1.1 OCHOBHBIE 3aKOHBI XuMuH /JIek/ 1 2 2
1.2 Xumndeckass KHHEHHKa [leproqudeckuil 3aKOH W TEepHOJHYEeCKast 1
cuctema snementoB JI.U1. Menneneera /Cp/
1.3 Xumuueckas TepmoguHamuka /Cp/ 1 2 0
14 JlucriepcHbIe CHCTEMEL, pacTBophI /Cp/ 1 2 0
1.5 Teopust crpoeHunst atoMma. Ilepuogudecknil 3aKOH B CBETE TEOPUH 2 0
CTpoeHus aToMa. PainoakTHBHOCTh, U30TOIBI, H300apsl /JIek/
1.6 Xumuueckas cBsizb.B3aumozericTere Mexay monekynamu /Cp/ 1 2 0
1.7 OKHCIINTENEHO-BOCCTAHOBUTENBHEIE peaknun /Cp/ 1 2 0
1.8 lanpBaHMYECKHE dNIEMEHTBL. DNeKTposu3 coner /Cp/ 1 2 0
1.9 Koppo3ust meramnos. Merozpl 3amuThl METaUIOB OT KOPPO3HMH. 1 2 0
/J1ex/
1.10 CBoiicTBa 31eMEHTOB U UX coequHeHwuit /Cp/ 1 2 0
1.11 Kiaccel opranmdeckux coeauHenuit /Cp/ 1 6 0
1.12 IMonumeps!. [Tnactmaccsl. BeicokoMonekysipable coenunenus /Cp/ 1 2 0
1.13 Xumuueckas uaeHTudukanus sermects /Cp/ 1 2 0
1.14 Knaccel Heopranmueckux coeamHeHuit, OmnpeneneHue cocraBa 1 2 0
XHMHUIECKOro coemaunenus /Cp/
1.15 Onpepenenue Teriooro 3¢ dexra xumudeckoit peakuuu /Cp/ 1 2 0
1.16 OmnpezesnieHue 3aBUCMMOCTH CKOPOCTH XHUMHYECKOH peaklUuu OT 1 2 0
yCI0BUI IpoTeKaHus peakiuii /Cp/
1.17 OKHUCIHTENTHHO-BOCCTAHOBUTENBHBIEC peakuuu. /J1ad/ 1 2 0
1.18 HampaBneHne MOHHBIX OOMEHHBIX IIPOLIECCOB B PAcTBOpax 1 9 0
21eKTposIuTOB /Cp/
1.19 pH pactBopoB. ['maponus coneii /Cp/ 1 2 0
1.20 Kommnekcubie coeauuenus /Cp/ 1 2 0
1.21 Yraesogopoast /Cp/ 1 2 0
1.22 Kucnoponconepxxanue coequnenus /Cp/ 1 2 0
1.23 JKupsl, yriesosl, 6enku /Cp/ 1 2 0
1.24 KavecTBeHHbIe peakiini Ha KaTnoHbl /Cp/ 1 6 0
1.25 KauecTBeHHbIe peakiuy Ha aHuOHbI /Cp/ 1 6 0
1.26 OO0bemublil ananu3. Merop Heltpanuzanuu /Cp/ 1 6 0
1.27 3aluTHbIC TOKPBITHS MeTaIoB /J1ab/ 1 2 2
1.28 OXMA /Cp/ 1 14 0
1.29 OnemenTs! ['MaBHBIX, T000YHBIX noArpymn /Cp/ 1 2 0
1.30 BrInorHeHHe JOMAITHAX KOHTPOJIBHEIX paboT /Cp/ 1 10 0
1.31 Knaccer opranuueckux coenunenuit /Cp/ 1 10 0




1.32 Kosouansie cuctemsl, pactBopsl BMC /Cp/ 1 10 0
1.33 IToBepxHocTHBIC siBNeHUA. A icopOiust /Cp/ 1 10 0
1.34 Dk3aMmeH /JK3ameH/ 1 9 0

5. ®OHJ OHEHOYHBIX CPEJACTB

Paboyas mporpamma AMCHMILIMHBEL o0ecrieueHa (JOHJOM OIICHOYHBIX CPEACTB Ul MPOBEICHUS BXOJHOTO, TEKYLIETO KOHTPOJS U
npoMexyTouHoit arrecrauuu. Coaepxkanue (oHIa OLIEHOYHBIX CPEJICTB MPEJCTABICHO B MpUiIoKeHnu 1 u 2.

6. YYHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOZAY JI)

6.1. PexoMennyemas aureparypa

6.1.
ABTODBI, COCTABHTEIH 3arnaBue WznarenscTBO,
JI.1 |CyBopos, A. B./ A. B. |O6u1as u Heopranudeckast Xumus B 2 T. Tom 1 [DnekTpoHHBIH pecypc]: Mockaa :
CygBopos, A. b. Y4eOHHUK IJ1s1 By30B W3narenscTBO
Hukonbckuid. Pexum nocryna: https://urait.ru/bcode/451817 IOpaiir, 2020
JI.2  |Hukonwckwuii, A. b./ |OGmmas u Heopranndeckas Xxumust B 2 T. ToM 2 [DnekTpoHHBIN pecypce]: Mockaa :
A. b. Hukonbsckuii, A. |y4eOHUK 1 BY30B WznarenscTBO
B. CyBopos. Pexum nocryna: https://urait.ru/bcode/451818 FOpaiir, 2020
JI.3  |Ierommxuua H. A., O6mast xumusi. JTabopaTtopHbIil MpakTUKyM. J[JIsl HHKEHEPHO-TEXHUYECKUX CaHKT-
Mumnaesckas JI. B., HaTpaBJICHHI TOJITOTOBKH U CIECIUATBHOCTEN: yueOHO-MeTorueckoe nocodue |I[lerepOypr:
Tkauépa M. B. Pexxum ngocryna: https://e.lanbook.com/book/207029 Jlans, 2022
JI.4  |Koporun H. B., O6mas xumusi. Teopus U 3a1auu: yueOHoe rmocobue i By30B CaHkr-
Kymnemos H. B., Pexum nocryna: https://e.lanbook.com/book/291182 [etepOypr:
lNonwapyx O. H., Jlans, 2023
Kawmpimosa B. K.,
Jlanckas U. U.,
MscuukoBa H. B.,
Ocuna M. A., Y apuc
E. 4., Awrynos H. A.,
Koposuna H. B.
JI.5 |Burpanenxo 1O. T., XuMust: METOAUYECKHUE YKa3aHUS U KOHTPOJILHBIE 3a/IaHUS ISl CTYICHTOB CaHkT-
baiinaxos 1. JI. HamnpasneHuit moarorosku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, [etepOypr:
05.03.06 ouHoii hopMBbI OOyHUEHHS CIIGIJITY, 2022
Pexxum nocryma: https://e.lanbook.com/book/308699
JI.6  |MopaueBckuii A. I'., |DneKTpoXuMuUs pacIuIaBICHHBIX COoJeil: yueOHOe ocoOue 1 By30B Cankt-
®upcosa E. . Pexxum nocryma: https://e.lanbook.com/book/322559 [etepOypr:
Jlanb, 2023
JI.7  |PyccaBckas H. B., Xumust: yueOHO-METOINIECKOE OCOOHe UpkyTrck:
Sceko C. B., SIkumoBa |Pexxum nocrtyma: https://e.lanbook.com/book/342092 UpI'VIIC, 2022
I. A
JI.8 |lxonsauKOB E. B. OO6mast 1 Heopranuueckas Xumusi. JlabopaTopHbIi MPAKTHKYM IO 00IIeH CaHKT-
XMMHUH: y4eOHOe ocoOue /ISl IIOATOTOBKH 0aKajJaBpOB MO HANPABICHUAM [erepOypr:
18.03.01 «xmmmueckast TexHomorus», 18.03.02 «3uepro- u CII6IJITY, 2023
pecypcocOeperaroimue mpouecchl B XUMUUECKOH TEXHOIOTHH, HeQTEXUMHUH U
61OTEXHOIOTHMY BCeX GopM 00yueHUs
Pexum noctyna: https://e.lanbook.com/book/348023
6.2. Ilepeyens pecypcoB HHGOPMALHOHHO-TEJEKOMMYHUKAMOHHOI ceTn "UnTepHeT"
D1 | Xumuk [DnexTpoHHBIH pecypc]: CalT 0 XuMHH - DIIEKTPOH. JaHHbBIe- PEXUM IocTyma: http:/www.xumuk.ru/.-3ar. ¢
JKpaHa
D2  |Hayunas 3nekTpoHHas OuOIHOTeKa [ DNeKTpOHHBIH pecypc]. - Pexxum nocryna: http://elibrary.ru/defaultx.asp. - 3aru. ¢
9KpaHa
6.3. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT U
6.3.1 IlepeyeHs NPOrpaMMHOro odecnevyeHus
6.3.1.1|Onepamronnas cucrema cemeiicra 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|TIpunoxenuns 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| AutuBupycHoe [10 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 Hepeqeﬂb an)opMaunonHle CIIPABOYHBIX CHCTEM U COBPEMECHHBIX HpO(l)eCCI(IOHaJ]bHLIX 0a3 JAHHBbIX

6.3.2.1|Madopmanuonnas cnpaBoysas cucrema: "Koncynprantllnoc"

6.3.2.2|ndopmannonHas cnpaBoyHas cucrema: "['apant Aspo"

6.3.2.3|IIpopeccuonanpbHas 0aza  npaHHbIX: HaydHas  onekTtpoHHas  OuOnmoreka  elibrary.ru  Pexum  nmocryma:
http://elibrary.ru/defaultx.asp

6.3.2.4|TIpodeccuonanpias 0a3za jgaHHbIX: OnekTpoHHbIH katamor @®I'BOY BO Bsarckuit T'ATY Pexum pgoctyma
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI (MOIY JIS)

7.1|Onucanne MaTepHaibHO-TEXHHYECKOW 0a3bl, HEOOXOAWMOHM Ui OCYIIECTBICHUS 0Opa30BaTENBHOrO IIpoIecca II0
JcHUIuIMHe (Moayio) npenactasieHo B [Ipunoxenun 3 PI1.

8. METOAUYECKHUE YKA3AHUSA JJIA OBYYAIOIIIUXCS 11O OCBOEHUIO JUCIHIUITJIMHBI (MOAY JIST)

OcBoeHUE AUCUUILTHHBI IPOBOJUTCS B JOpMe ayAUTOPHBIX 3aHATHI U BHEAYJIUTOPHON CaMOCTOATENBHON pabOThl 00yJaroImXcsl.
[Ipu npoBeneHMH ayAWTOPHBIX 3aHITUH MPEIyCMOTPEHO IMPUMEHEHHE CICAYIOUIMX HHHOBAIMOHHBIX ()OPM YYEOHBIX 3aHATHIA,
Pa3BUBAIOIIUX Y OOYYAIOUIMXCSl HABBIKM KOMAaHJHOW PabOThl, MEXIMYHOCTHONH KOMMYHHKALIMU, MPUHSATHSA PELICHUH, JIMAEpPCKHUE
KayecTBa: paboTa B MajbIX TPyNNax; AUCKYCCHS; M3y4YeHHE M 3aKpeljieHHe HOBOTO Marepuaja Ha HHTEPAKTUBHOM JIEKILIUH;
UCIIOJIb30BaHUE OOIIECTBEHHBIX PECYPCOB, COLMANIBHBIE IPOEKTHl M JPyrHe BHEAayJUTOPHBIE METOAbI 00ydeHUs; oOCyXIeHHe U
paspelieHue IpodeM; IeOBbIE H POJIEBEIE UTPHI; pa300p KOHKPETHBIX CUTYaLlHH.

KonmyecTBo yacoB 3aHATHI B MHTEPAKTHBHBIX (hOpMax ONpeeNIeHO YIEOHBIM IIIaHOM.

[IpakTuyeckass NOATrOTOBKAa NPU peANIU3alMM TUCHUIUIMHBL OpPraHU3yeTCsl IIyTeM IpOBEAEHHs JIabOpaTOpHBIX paldoT,
MpeTyCMATPUBAIOIIMX ydYacTHe OOYYalOIIUXCsl B BBIIOJNHEHWH OTHEIBHBIX JJIEMEHTOB paloOT, CBS3aHHBIX C OymyIei
npodeccuoHanbHON 1esITENbHOCTRIO.

BHaeayauropHas camocTosiTenbHas paboTa OCyIIECTBISIETCS B CIeAyIOMUX Gopmax:

— CaMOCTOATENBHOE U3YUEeHHE TEOPETHIECKOT0 MaTepraa (TeM ITUCIUIINHEL);

— IOArOTOBKA K JICKIIUAM H HaGOpaTOprIM 3aHATHAM,

— BBINIOJTHEHHE KOHTPOJIGHOHN JJOMalIHeH paOoThl M WHBIX HHAWBHIYAIBHBIX 3aJaHU;

— MOJTrOTOBKA K MEPOTIPUATHSIM TEKYIIETO KOHTPOJIS;

— IOATOTOBKA K IIPOMEXYTOYHOH aTTeCTalllu.

[Tpu opraHm3amuK caMOCTOSTENEHON paboThl HEOOXOJUMO, IPEXKIE BCEro, OOpaTUTh BHUMAHHE Ha KIIOYEBBIC TOHATHS, HECYIINE
OCHOBHYIO CMBICJIOBYIO Harpy3Ky B TOM WJIH HHOM pazjele y4eOHOH NUCIUIIIMHBL

1. CamocCTOSTENIPHOE U3YYEHHE TEM AUCIUILIHHBL.

Jns paboTel HEOOXOIUMO O3HAKOMHUTHCS C YUEOHBIM IJIAHOM AWCHUIUIMHBI U YCTaHOBUTBH, KaKO€ KOJMYECTBO 4YACOB OTBEACHO
y‘IC6HbIM IUTAaHOM B LI€JIOM Ha U3YYCHHUC NUCHUIIINHBI, Ha ay JUTOPHYIO pa60Ty C IpenogaBaTeyieM Ha JICKIITMOHHBIX U na6opaTopH1;1x
3aHATHSX, @ TAKKe Ha CaMOCTOSTENbHYIO padory. C Ienpl0 ONTHMANBHON caMOOpraHW3aldk HEOOXOAWMO COIOCTaBHThH ITY
HHPOPMAIUIO ¢ TPaQUKOM 3aHATHI U BBIIBUTH HauOoJiee 3aTpaTHBIC 10 BPEMEHH M 00bEMY TEMbI, YTOOBI 3apaHee OTPEACIUTh IS
ce0s1 nepuozbl 00beMHBIX 3a1aHuil. IlenecooOpa3Ho HauaTh paboOTy ¢ U3yUEHHs TEOPETUUECKOI0 MaTepuala, OCHOBHBIX TEPMUHOB U
TIOHSTHUI Kypca 1 ¢ MICEMEHHBIX OTBETOB HAa HHAWBUIYalIbHBIE U TECTOBBIC 3aJaHUSL.

2. IToAroToBKa K JIEKIMOHHBIM U J1a00paTOPHBIM 3aHATHSIM.

TpaguuuonHo# ¢GopMOIl mpenoAHeceHUss MaTepuaia sBisercs Jekuusa. Kypc nekuuil mo mnpeaMery JaeT HeoOXOIUMYIO
uHGOpPMALIMIO MO H3YyYCHHIO 3aKOHOMEPHOCTEH W TEHACHLIMH pa3BUTHA O0O0BEeKTa M IpeAMeTa HCCIEAOBAHUS H3ydaeMon
JUCHUIUIMHBL. JIGKIIMOHHBIH MaTepuanl pPeKOMEHAYeTCs KOHCHEKTUpOBaTh. KOHCIEKTH IO3BOJAIOT OOydaromemycss He TOJbKO
MOJTYYUTh O0JbIIe HHGOPMAIIMH Ha JIEKLIUH, HO U MIPABIILHO €r0 CTPYKTYPUPOBATh, a B TAIBHEHINIEM - JIydIlle OCBOUTD.

IMoaroToBka k 7a0OPaTOPHBIM 3aHATHSIM HOCHT PAa3IHYHBIM XapakTep Kak IO COJIECP)KAHMIO, TaK U IO CIOKHOCTH HCIOJHEHUSL.
MHorue nabopaTopHble 3aHATHS TPEOYIOT OOJIBIION HCCIeN0BaTENbCKON pab0Thl, H3yYeHHs JOMOJIHUTEIbHON HAyYHOH JIUTEpaTyphl.
[Ipexxae YeM NPHCTYNHTh K BBIIOJHEHUIO TaKOW padoThL, oOydYaromemycs HEOOXOJMMO O3HAKOMHTBCS OOCTOSTENBHO C
COJIEp>KaHUEM 3aJaHusl, YSCHUTh €r0, OLIEHUTh C TOUYKM 3PEHUS] BOCHPUATUS U 3alIOMHHAHUS BCE COCTABJIAIOIINE €r0 KOMIOHEHTHI.
Pesynbrarel sKcnepuMeHTa, rpaduKd M T.J. CIEAYET CTPEMHTHCS IOJNYYHTh HEMOCPEICTBEHHO IIPH BBHIIOJIHEHUH paboThl B
naboparopuu. JlabopaTopHas pabora cyMTaeTCs BBIMOJHEHHOM TOJNBKO B TOM Cllydyae, KOT/Ia OTYeT Mo Hell mpuHAT. YeM ckopee
COCTaBJIEH OTHYET [10CIIE MIPOBEACHUS PabOThI, TEM MEHbIIe OyeT 3aTpaueHo TPpyAa U BpeMEHH Ha ee 0(OopMIICHHE.

3. BeInosiHeHHE TOMAIIHEH KOHTPOJIBHOW PaboOTHI.

KonTposbpHast paboTa sSBIsSETCS OAHUM U3 OCHOBHBIX BUIOB CAMOCTOATENIBLHON PaOOThI, HANPABICHHON Ha 3aKpeIUIeHUe, YriyOaeHne
u 0000umieHne 3HaHWM 1O AucuMIUIMHE. L[esbl0 BBINOJIHEHUS KOHTPOJBHOM paboThl sBiseTcs (OPMUPOBAHHE HABBIKOB
CaMOCTOSITETIFHOTO TBOPYECKOTO pPeIIeHHs] MpOo(eCcCHOHANBHBIX 3a/ad. 3agadaMi BBIIOJHEHUS KOHTPOJBHON pPAaOOTHI SBISIOTCS
cUcTeMaTH3alys, 3aKkpelyieHue, YriayOJdeHHe U paclIMpeHHe NPHOOPETeHHBIX OOY4YalOIUMCSl 3HAHUM, YMEHUH M HaBBIKOB II0
mucuuruinHe. OOyJaromuiicst BBINOHAET KOHTPOJIbHYIO padOTy IO YTBEPXKIECHHOH TeMe M0J] pYKOBOJICTBOM IPEIIOIaBaTes.

4. TToaroToBka K MEPOIIPHATUIM TEKYIIETO KOHTPOJIA.

B xoHILe u3yueHus Kax 101 TeMbI MOXKET IPOBOJUTHCS TeMaTHYECKasi KOHTPOJIbHAs paboTa, KOTopas SBJISETCS CPEICTBOM TEKYIIEro
KOHTpOJISI OLEHKH 3HaHWU. [ToAroToBKa K HEH 3akiIrodyaeTcs B MOBTOPEHHM IMPOWIEHHOTO MaTrepHaia M IIOBTOPHOM DEIICHHH
3aaHui, KOTOPBIE PACCMATPUBAINCH Ha 3aHSATHSX, a TAKOKE B BHIIOIHEHUH 33IaHUH ISl CAMOCTOSTEIBHON PaOOTHI.

5. IloAroToBKa K NIpOMEXYTOYHOH aTTECTALUU.




IlonroroBka K SK3aMeHy SBJSETCS 3aKIIOUUTEIbHBIM 3TalloM H3Y4YEeHUS AMCLUIUIMHBI U SIBISETCA CPEICTBOM IIPOMEXYTOUHOTO
KoHTposs. IlonroroBka K SK3aMeHy NPEATNOJAraeT M3y4YEeHHE KOHCIEKTOB JIEKIUH, PEKOMEHIyeMOW JMTepaTypbl U APYIHX
HCTOYHHUKOB, TIOBTOPEHHUE MaTEpPHAJIOB JIAOOPATOPHBIX 3aHATHI. B mporecce MoAroToBKM K 3K3aMEHY BBIBISIFOTCS BOIPOCHI, O
KOTOPBIM HET YBEPEHHOCTH B OTBETE JIMOO OTBET 00ydarolmeMycsi He siceH. JJaHHBIe BOIPOCH MOKHO YTOYHUTD y MPEIOAaBaTelis Ha
KOHCYJIbTALIUH, KOTOPasi POBOJIUTCS NEPET IK3aMEHOM.




ITpunoxenue 1

®OH/] OHEHOYHbBIX CPEJICTB

JUTS TIPOBE/ICHHS IIPOMEKYTOYHON aTTECTallny 10 AUCIUIUINHE
Xumus
23.03.03 OkcrunyaTanust TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH 1 KOMILIEKCOB
podwis: 23.03.03 ABTOMOOHIIN 1 aBTOMOOMIIEHOE XO3SHCTBO



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

Hacrosimuii ¢oua onenounsix cpencte (POC) BXomuT B cocTaB pabouei MporpamMMbl JAUCIUILIHHBI « XHUMHSD» H
MpeAHa3Ha4YeH U OLECHKU ITJIaHUPYEMBIX PE3yJIbTaTOB OOydYEHHWS - 3HAHWH, YMEHHH, HaBBIKOB, XapaKTEPHU3YIOIINX STaIlbl
(hopMupoBaHHS KOMITETEHINH (I1.2) B MpoIecce N3yYeHNs JAHHOW AUCIUTLIINHEL.

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

®OC pazpaboTaH Ha OCHOBaHUU:

- ®I'OC BO - 6akanaBpuar mo HamparJieHHI0 moarotoBku 23.03.03 Dkcrutyartaiusi TpaHCIOPTHO-TEXHOIOTHUSCKUX
MaIllMH ¥ KOMIUIEKCOB (1pruka3 MuHoOpHayku Poccun ot 07.08.2020 1. Ne 916)

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

2. llepeyeHs KOMIETEHIUI ¢ YKa3aHHEM 3TanoB X (opMHUPOBaHHS B Mpouecce 0CBOCHHUSI 00pa30BaTeIbHOI
NPOrpaMMblI

— OIIK-1. CnocobeH mpUMEHSTh ECTECTBCHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUS, METOJIbl MATEMATUICCKOTO
aHaJIM3a ¥ MOJICJIMPOBAHMsI B TPOGECCUOHATIBHOM IS TEIbHOCTH
Kopn tanbl GopMUPOBAHUS KOMIIETEHIIUH
¢opmupye B Npoliecce 0CBOEHHs1 00pPa30BaTeIbHOI MPOrpaMMbl
MO
KOMIIeTEeH HavanbHbIid OcHoBHOI1 3aKaI09uTeIbHBIH
197074

Maremaruka Teoperndeckas MexaHHKa [TpousBosacTBEHHAS TPAKTHKA
duszuka ConpoTuBJIeHNE MaTEPUAIOB (OkcruryaTaiioHHAs IPaKTHUKA)
Xumus Teopust MEXaHU3MOB U MalIUH IIpousBoaCTBEHHAS IPAKTHKA
YueOHas TeXHOIOTHYECKAs Jetanu MamuH 1 OCHOBBI (ITpenoummoMHast IpaKTHKA)
MpaKTHKa KOHCTPYHPOBaHHUS I'ocynapcTBeHHas uTorosas
YueOHast 03HAKOMUTEIbHAS I'mapasnuka u aTTecTanus

MIPaKTHKa THPOITHEBMOIIPUBOT
TennorexHuka

OIIK-1 Martepuanosenenue. TexHomorus
KOHCTPYKLIMOHHBIX MaTepHUAJIOB
OO1mast 31eKTpOTeXHUKA U
JIEKTPOHHUKA

Mertposorus, CTaHIapTU3ALMS U
CepTUDUKAIIHS

OCHOBBI HayYHBIX UCCIIEJOBAaHUN
IIpousBoacTBeHHAs MpaKTUKA
(TexHonorMuecKas NPaKkTHKa)

3. [lnanupyemble pe3yabTaThl 0CBOCHUSI 00pPa30BaTeJILHON MPOrpaMMbl MO JMCHUIIJIMHE, BBIPaKeHHbIE Yepe3
KOMIeTeHIIUU ¥ MHAUKATOPbI UX AOCTHKEHMIi, OTIMCaHNe KA OlleHUBAHUS

HaumenoBa
e HaunmenoBanue
Konx u HammeHoBaHHue OIIEHOYHOI'0
Kon v HauMeHOBaHWEe MHANKATOPA TOCTHKEHUSI KOHTPOJIHP
hopvmpyemnIx (opMupyemoii KoMIeTeHIINA eMBIX cpeacrsa
KOMIIEeTEeHI U pMupy ! y NPOMEKYTOYHOM
pasieiaos u aTTecTalui
TeM
— OIIK-1. Crocoben JleMOHCTpHPYET 3HAHHE OCHOBHBIX
HPUMEHATD 3aKOHOB MaTEMaTHYECKUX u
C€CTCCTBCHHOHAYYHBIC OIIK-1.1. CCTECTBCHHBIX HAyK, HEOOXOIUMBIX
U OOIICHHKCHEPHBIC JUIS  PCHICHHUS  THIOBBIX  3a1ad Pasen 1 TecToBbIC
SHaHMs, METOIBI podeCCHOHAIbHOM IESTENLHOCTH
MAaTeMaTHIeCKOro COACPaHIA 3ajanus 1
AHAI3A 1 Hcnonp3yer  3HaHHMA  OCHOBHBIX paboueit BOIIPOCHI K
MOZICTAPOBAHES B 3aKOHOB MaTeMaTHYECKUX U | TpOrpamMMbl SK3aMeHy 110
. €CTECTBEHHBIX HAyK IS DPEIICHUS HACLIMILIAH
npodeccroHaNbHON yK Ui p et JUCLHUILINHE
OIIK-1.1. CTaHAAPTHBIX 3a7a4 B  o0yacTu Bl
LIEATELHOCTH
OKCIUTyaTalldd  TPAHCIOPTHBIX U
TPaHCIIOPTHO-TEXHOJIOTHYECKUX
MallliH

Jnst oueHKH c(OPMUPOBAHHOCTH COOTBETCTBYIOIIMX KOMIIETCHIMH MO IUCLUUILIMHE «XWUMHS» IMpPU NPOBEICHUU
MIPOMEXXYTOYHOH aTTecTanuy B (popme 3K3aMeHa MPUMEHSIETCS CIEAYIOIast IIKajla OLleHNBaHMS:



[IlxaJyia oLleHUBAHHUS
HEYIOBJIETBO- OBIIETBOPH-
Ne Kputepun oneHuBaHus YA A p XOpOLLO OTJINYHO
PUTEIBHO TEJILHO
INoxka3zarenu
Huszkuit  yposens| IIpencraBineHsl Tsepnoe 3HaHue| BrIcokuil ypoBeHb
YCBOGHHS 3HaHUS TOJIBKO| MaTepuana YCBOGHHS
YpoBeHs YCBOEHHS
MaTepHaa. OCHOBHOT'O MaTepHana,
00yJaroImuMCcst
. ITponemoncTpH- Marepuana, HO He MPOJEMOHCTPH-
TEOPETUYECKUX 3HAHUH U
1 pOBaHO  HE3HAaHHUE| YCBOCHBHI ero pOBaHO yMeHue
YMEHHE HCIIONIb30BaTh HX .
3HAYUTEITbHON JieTanu TECHO  CBS3BIBAThH
IS perieHust
JacTH TEOPHIO c
poeCCHOHANBHBIX 33134 .
TEOPETUYECKOTO MPaKTHKOH
Marepuaia
OO0yuaronuiics OO0yuaromuiics OO0yuaromuiics OO0yuaromnuiics
HEYBEPEHHO, C| UCIIBITHIBAET MIPaBUIIBHO cBOOOJIHO
GonpmmmMu 3aTpyJHEHHUS] TIpH| IPUMEHSET CIpaBIAETCS c
3aTpyJHEHHSIMU BBINTOJTHEHUN TEOPETHUYECKNE 3aJadamu,
BBITIOJHSET MPAaKTHYECKUX TIOJIO>KEHHS IIPU | BOIIPOCAMH u
MPaKTHYECKNE aboT CIICHUT TUMH  BHIAaMH
[IpaBwiIbHOCTE  peleHHs p P p APy A

2 paboTsl MPaKTUYECKUX MIPUMEHEHUs
MIPAaKTHYECKOTO 3aTaHHs .

BOIIPOCOB M 3ajad,| 3HAHUH, IpHUUEM HE
BIajeeT 3aTpyaHSETCS c
HEOOXOIMMBIMU OTBETOM npu
HaBBIKAMHU 1| BUIOW3MCHEHUH
pueMaMu UX| 3amaHui
BBITIOJTHEHHS

3 | Jlorn4HOCTS, Cy1ecTBeHHBIE Hetounoctu B| I'pamotHoe u mo| McuepnsiBaronie
000CHOBaHHOCTb, OIIMOKH, HET| OTBETax, CYIIECTBY MOCJIEe0BATENb-HO,
YETKOCTb ~ OTBETa  Ha | OTBETOB Ha| HEIOCTaTOYHO U3JI0XKEHUe YEeTKO U JIOTMYECKU
BOTIPOCHI JIOTIONTHUTEIBHBIC | TPaBIJIBHBIC TEOPETUIECKOTO CTpOMHO

YTOYHSIOIIHE (hopMyIHPOBKH, MaTepuania, HE| u3/Iaraercs
BOIIPOCHI HapyIICHHUS JIOTyCKast TEOPETHUYECKNH
JIOTHYIECKON CYIIECTBEHHBIX Marepuan
MOCJE0BATENBHOCT | HETOYHOCTEN B
U B U3JIOKCHUH| OTBETE Ha BONPOC
IIPOrPaMMHOTO
MaTepHaa.

4 | Pabora B teuenue | merorcs Hmerorcs AxTHUBHas, AxTtuBHas,
ceMecTpa, HalW4YMe | MHOTOYHCIICHHBIE | MPOIMYCKH 3aHATHH,| 3aJ0IDKEHHOCTh 3a/10JKEHHOCTh
3aJJ0JDKEHHOCTH MO | MPOIYCKH 3aHATHH,| 4acTU9HAs OTCYTCTBYET OTCYTCTBYET
TEKyILIEMY KOHTPOJIIO | 3a[JOJDKEHHOCTh TI10| 3aJ0JDKCHHOCTh MO
yCIIEBAE€MOCTH. TEKyILEMY TEKyILeMy

KOHTPOJIO 3HAHUN | KOHTPOJIIO 3HAHHUI

4. TunoBble KOHTPOJIbHBbIE 3a/laHUS WJIU HHbIe MaTepUAJIbl, HEOOXOAUMBbIe 1151 OLUEHKU 3HAHUMN, yMeHMIi,
HABBIKOB M (WJIM) ONbITA [eATeJbHOCTH, XapaKTepU3YIOIIUX 3Tanbl (OPMHPOBAHHS KOMIIETEHLIMII B mpouecce

0CBOeHHsI 00pa30BaTeIbHOI NPOrpaMMbl

BOIIpOCl)I JJIA MMOATOTOBKH K 3K3aMEHY IO TUCHUILINHE

«XUMU»

23.03.03 Dkcmnyaranys TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIlIMH U KOMILIEKCOB
Ipodwis: 23.03.03 ABTOMOOHIN 1 ABTOMOOMIIEHOE XO35HCTBO

1. Xumus Kak npeaMeT ecTecTBO3HaHus. [IpeaMeT XMMUH 1 €TO CBsI3b C APYTUMH HayKaMH. 3HAUYCHUE XUMUH B N3yUCHUH
MPUPOJIBI M PA3BUTHN TEXHUKH U CEIBCKOT0 XO3SHCTBA.

2. XuMu3alus CebCKOro X03siiicTBa. XMMHUS U OXpaHa OKPYKaroIIel CpeJibl.

3. Crenenb 371eKTpoIUTHYECKOM nuccoruanuu. MakTopsl, BIUAONINE HA BEIUYUHY CTeNeHu aucconuanuu. CHUIIbHBIE U
cy1a0bIe AIIEKTPOJIUTHI.

4. Katomnsle 1 aHOAHBIE TOKPHITUSA. KOppo3us XxpoMHpOBaHHOTO JKelle3a IPU HapYLICHUH IETIOCTHOCTH MOKPBITUS

5. OCHOBHBIE OHATHS XMMHHU: aTOM, MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT, MOJIb, MOJIIpHAas Macca.

6. OOmas xapakTephUCTHKa METAJUIOB, MX (PH3MUYECKHE CBOMCTBA. 3aBHCHMOCTH CBOWCTB METAJUIOB OT MX IMOJOXCHUS B
nepuoanueckoit cucreme J[. . Menneneena

7. BHyTpeHHee CTpoeHHE METAIJIOB. XUMUYECKUE CBOWCTBA METAILJIOB.

8. Xwummueckoe paBHoBecue, npuHnun Jle [llarense 3anummTe KOHCTAHTY XHUMHUYECKOTO paBHOBecHs peakiui: Fe,Osk)
+3C0(r)—>2Fe(K)+3C02(r); Nz(r)+3H2(r)—>2NH3(F).



9. OcHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXpaHEeHHs Macchl U 3Hepruu M. B. JloMoHOCOBa, 3aKOH IOCTOSHCTBAa COCTaBa
XUMHYECKHX coennHennit Ipycra.

10. JIérkue KOHCTPYKIIMOHHBIE MeTaJUlbl. bepuiumid, marauii, agroMuHuil. du3ndeckne W XUMUYECKHE CBOWMCTBA, WX
COEIMHEHUSI, CIIJIaBhI, ICTIOIh30BaHNE B TEXHUKE. AM(POTEPHOCTh OKCHJIOB ¥ THAPOKCHAOB OCPHILTHS U aTFOMUHUS

11. Koppo3wus 1yXeHOT0 Kele3a B pa3IndHOH cpere.

12. Knaccel HEOpraHW4YEeCKMX COEIMHEHHWH; OKCHABI OCHOBHBIC, KHCIOTHBIE M amdorepusle. OnummTe XUMHYECKHE
CBOWCTBA OKCHAA Kaidblus U okcunaa cepsl (VI).

13. Tsokénble KOHCTPYKIMOHHBIE MeTaibl, d-amemenTs! [-VIII moarpynm.

14. XuMus 31€MEHTOB CEMENCTBaA JKesle3a, X CIIaBbl U UX XMMUYeCKHe coeArHeHus. Hanummre ypaBHEeHUs peakiui, c
MTOMOIIBIO KOTOPBIX MOJKHO OCYIIIECTBUTH CIIEeIYIOITHE MIpeBpaIeHS:
FC(OH)3—>F€(OH)2Cl—’FeOHCh—’FeCh—>F62(SO4)3

15. KoHneHTpanusi pacTBOpOB, cmocoOBl ee BEIpakeHHs. PaccumraiiTe Maccy THOpPOKCHAAa HATPUS M MacCy BOJFI,
HeoOxoanmyto 1t npurorosieHust S00r 5% morommero pacTsopa.

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

17. O6mme MoHATHS O MOJIYNPOBOJHHUKAX, UX XUMUUYECKOH IPHPOJIE, SJHEPreTHUeCKre 30HbI (BaJICHTHAs, 3alpeIléHHas u
30Ha MPOBOJAUMOCTH).

18. TloHaTHe o HOHOpPHOHW W akKUenTOpHOW mpumecsx. OO030p p-2JIEMEHTOB OO0JIAIAIOIUX ITOJIYIPOBOJIHHUKOBBIMH
cBoiicTBamu (60p, yriiepoa, KpeMHUM, repManuii u ap.). [IpuMeHeHne morynpoBOAHUKOB B COBPEMEHHO TEXHHUKE.

19. Oxcuas! ¥ THAPOKCUABI MapraHIia, uX cBOHCTBAa. OKUCIUTEIbHBIE CBOMICTBA IIEpMaHTaHaTa KU B Pa3IMYHBIX CPEaax.

20.3akon ABorazpo, cnencTBue u3 3akoHa. [locrosauas ABoraapo. [loHsATHE 0 MOTSIPHOM 00BEME.

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

22. YrneBoaopoasl U UX IPOU3BOIHEIE.

23.CocTaB M CBOWCTBa OPTraHMYECKOro TOIUIMBA. TBEpHOE, JKUAKOE M Ta3000pasHoe TorumBo. [loHsATHe o (u3MKO-
XMMUYECKHX Mpoleccax TOPeHUs TOIUINBA.

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

25. BO3HUKHOBEHHE U pa3BUTHE POOJIEeMbI CTPOCHHUS aToMma. S aepHast Mozenb atoma 1o O. Pesepdopmy.

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

27. Xumns nonuMepoB. CrocoObl MOIydYeHHs HOINMEPOB, PEAKIIUH MOTUMEPH3ALNH U TTOJHUKOHICHCAINH.

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

29. MeTo10M 3JIEKTPOHHOTO OanaHca moadepuTe Ko3(D(GUIMECHTHI, YKAKUTS OKUCIUTEIb U BOCCTAHOBHUTEID B PCAKIIUAX:
Zn+HNOj3omy—Zn(NO3),+NO>+H,0;

Fe(OH),+0,+H,O0—Fe(OH)s;

30. OcuoBnble noctynatsl H. bopa. KopmyckynsipHO-BOTHOBOH ayanu3M 37eKTpoHOB. OCHOBHBIE TOJO0XKEHUS KBAHTOBOM
xuMun. KBaHTOBEIE UnCIIa, SHEPTETHUECKHE YPOBHH, MTOJYPOBHHU, aTOMHbBIE OpOUTANH.

31. bepmumit, amfomuauil. OU3nyeckre ¥ XUMHUYECKHE CBOWCTBA, X COSAWHEHMS, CIUIABHI, UCIIOJF30BAHUE B TEXHHUKE.
HanummTe ypaBHeHMs peakiuid, ¢ IOMOHIBIO KOTOPBIX MOXKHO  OCYILECTBHTH CIEAYIOIIUE MPEBpALCHHUS:
Be—BeO—BeCl,—Be(OH),—K,BeO,—BeSO,

32. Koppo3ust TeXHUYECKOT0 Xkele3a B pa3IMYHbIX Cpefax.

33. KoHdurypanus s1eKTpOHHBIX OpOUTaell B IPOCTpaHCTBeE: S-, p-, d-, U f — op6uTanu. EMkocTh ypoBHeii 1 moaypoBHeii.
Pacnpesnenenune 31eKTPOHOB B aTOMe, IPHUHIUIT HAUMEHbIIeH sHepruy, npasmwio B. M.KneukoBckoro. 3anonnenne opouranei
JIEKTPOHAMH B PeaNbHBIX aToMax, npuHiun [laymm, npasuno ['yuaa.

34. Cioco0s1 n300pakeHus pachpeneneHus eKTpoHoB: 1) meton Koccens; 2) anexTporHbIe (GopMyIIsl; 3) Tpadudeckie
3JIEKTPOHHBIE CXEMBbI. XapaKTEPUCTHKA 3JIEMEHTOB UCXOSI U3 CTPOCHUS NX aTOMOB.

35. Maruuil. ®u3nuecKue U XUMUYECKHE CBOMCTBA, COEANHEHHS], CIIIAaBbI, HCIOIb30BAHNE B TEXHUKE.

36. CocTaBbTe ypaBHEHUS PEAKLMN AJIS LIEIOYKHU IPEBPaICHUN:

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

37. Ilepuonnueckuii 3axkoH J[.JM1.MeHnneneeBa - OCHOBHOI 3aKOH XMMHH, €r0 COBpeMeHHasi popMyirpoBka. [lepuoandeckas
cucreMa XuMHUYeckux djeMeHToB JI.M.MeHaeneeBa Kak TIpauueckoe H300paKeHHE MEPUOIUYCCKOTO0 3aKOHA, Kak
Kjaccu(uKalys aToMOB 10 CTPOSHHUIO HX AJIEKTPOHHBIX 000JIOUEK.

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

39. AnromuHUH, ero (u3nYeckne W XUMHUYECKHE CBOMCTBA; COCIUHECHHUS AIOMHUHUS: OKCHA M THAPOKCH, X CBOWCTBA.
CrnaBbl Ha OCHOBE aTIOMUHUS, UCIIOTb30BAaHUE B TEXHUKE.

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

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

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

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

44. Peakiun oOMeHa B pacTBOPAx JEKTPOIUTOB Ha mpumepax peakiuii: Na,CO;+HCl—; Fe(OH);+H,SO4—.

45. Tumbl XUMAYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, MeTaJutmueckas. Pabotsl JIktouca, ['elitinepa, Jlonnona, [lonunra u
JIp. B yUEHUH O XUMHUeCcKoi cBs3u. MoHHas cBsA3b, €€ npupojia, HOHHBIE KpUCTaLIbL. KpucTtamindyeckue BemecTsa ¢ HOHHOU
pELIETKOM, UX CBOMCTBA.

46. XuMHs TJIATHHOBBIX METANJIOB, CTPOCHHE aTOMOB IUIATHUHBI, MAlIagus U PYTEHHs, OKCHUABI WU THAPOKCUABI, HX
CBOJCTBA.



47. MertoioM 3IeKTpoHHOTO OastaHca monoepure ko3dduimentsr B ypaBHeHusAX: ZntHNO;kouy—Zn(NO3),+NO,+H,0;

48 ZH+HNO3(pA3]5,)—>ZH(NO3)2+NH4NO3+H20

49. KoBasnieHTHas CBsI3b, €€ NIPUPOJA U MEXaHU3M 00pa30BaHMSI.

50. MeTox BaJEHTHBIX CBsS3€il W MONEKYISIpHBIX opOutaneid. CrocoOBl M300pakeHUs] KOBAJICHTHBIX CBS3€H, CBOHCTBa
KOBAJICHTHBIX CBA3€H: [UITMHA, SHEPT U, HACBIIIIEHHOCTD, HAIIPABICHHOCTD.

51.TlonsiTne 0 TMOpHIM3ALMK aTOMHBIX OpOMTaNel. G M M — CBS3U. Pa3HOBMAHOCTH KOBAJICHTHOH CBS3WM — HEMOJSpHA,
MOJISIPHAS, TOHOPHO-aKIIENTOpHAs

52.Menp, CTpoeHHE aToMa, COSMHEHNSI MEJIM U MX CBOMCTBA, CIUIaBbl HA OCHOBE MeIH. Hamumire ypaBHeHUs peakuuii, ¢
MOMOIIBI0 KOTOPBIX MOXKHO oCymiecTBUTh cienyronue npespamenus: CuO—CuCl,—Cu(OH),—Cu(HSO,),—CuSO..

53.3amuTa METAJIOB OT KOppO3uH. Pasnuunble BHIABI MOKPHITHH. Kopposms HUKENHPOBAHHOTO eje3a B BOJHO —
BO3JYLIHOM cpefe.

54. MeTtannnyeckas CBsI3b, €€ 0COOEHHOCTH, XMMUYECKHE CBOICTBA METAJIJIOB.

55. ATroMHHUH, €ro aTOMHBIe XapaKTepucTUKH. OTHOIIEHWE aTIOMHHHUSA K BOZE, KUCIIOTaM, meodaM. AJFOMHHHHA B
crmaBax.  CocraBbTe  ypaBHEHHS  pEAaKLMi, C  TOMONIbIO  KOTOPBIX  MOXXHO  OCYIIECTBUTH  IPEBPAILCHHUS:
Al—Al(S04);—AI(OH);—AI(OH),Cl—AICl;.  [Ins  OKHCIMTENFHO - BOCCTAHOBHUTEIBHBIX  YpaBHEHHWH  COCTaBBTE
AIIEKTPOHHBIH OanaHC, K peakuusM oOMeHa COCTaBbTE HOHHBIC YPAaBHEHUSL.

56.3akoH ABoraapo u ero cieacTBus. MossipHblid 00beM rasza. Kakas macca, kakoe KOJINYecTBa BELIECTBa, KaKOe YHCIIO0
MOJIEKYJI, KAaKO€ KOJMUECTBA DKBUBAJIEHTOB COOTBETCTBYET 00bEMY Kuciopoaa 11,21 (H.y.).

57. KommiekcHele coenuHenus. KoopaunanmonHas Teopus Beprepa. Mertonsl momydeHus. BHYTpeHHSS M BHEIIHSAA
KOOpAWHAIIMOHHEIE cdepbl KomruiekcoB. CTpyKTypa BHYTpPEHHEH KOOPIMHANMOHHOW cdeprl. lleHTpanbHBIA aToM -
KOMIUIEKCO00Pa30BaTeNb, TUTaH/bl, KOOPANHALMOHHOE YHCIIO, 3apsi KOMIUIEKCHOTO HOHA.

58. XumMuueckast CBSI3b B KOOPJMHAIIMOHHBIX COCITUHEHHSX. THIBI KOMIUIEKCHBIX COCIMHEHHH. 3HauCHHE KOMIUIEKCHBIX
COEIMHEHUH B XUMHH, OMOJIOTHH, CETLCKOM XO03SHCTBE M TEXHUKE.

59. LluHK, cTpOeHHE aTOMa, XUMHUYECKHE CBOMCTBA IMHKA, COETMHEHHS IIMHKA U UX CBOWCTBA.

60. Harmmire ypaBHEHHS peakuui, C IIOMOIIbI0 KOTOPBIX MOMKHO OCYIIECTBUTH CIEAYIOIIUE IPEBPAILCHHUS:
Zn—7ZnS0O4—Zn(OH),—(ZnOH);PO4s—Zn3(POs),. K peaxrmsm oOMeHa COCTaBbTE€ HOHHBIC YPaBHEHHS, K OKHUCIHUTEIBHO —
BOCCTaHOBUTEJIbHBIM PEAKIIMSM COCTaBbTE yPaBHEHHS dJIEKTPOHHOTO OanaHca.

61. DmeKTpomu3 pacTBOPOB M paciuiaBoB. [lociemoBaTeIbHOCTh Pa3psSAKH MOHOB Ha JIIEKTPOAaX. DIEKTPOIU3 pacTBOpa
cynbdara HATPHSL.

62. O0paTHMOCTh XUMHYECKNX peaKnuii. XMMUYECKOEe paBHOBECHE B TOMOTCHHBIX M T€TEPOTreHHBIX cucTeMax. CocrosHue
JUHAMHYECKOTO XWMHYECKOTO PAaBHOBECHS, YCIOBHS W IIPU3HAKHM PaBHOBECHOTO COCTOSHUS. KOHCTaHTa XHMHUYECKOTO
paBHOBECHSI, €€ POJIb B OLIEHKE HAITPABIEHHOCTH XUMUYECKUX PeaKiunii.

63. CMmeleHre paBHOBECHUS IIPH M3MEHEHNH KOHIIEHTPALMY PearipyronX BEIIEeCTB, TEMIIEpaTypsl U AaBieHus. [IpuHunn
Jle - Iatense. Ponp mpeacraBneHnit 0 XUMUYECKOM PaBHOBECHH B TIOHMMAHUHU U OIICHKE XMMHYECKHX M OHOIOTHYECKUX
MIPOIIECCOB.

64. TexHUYECKUH TPOTpecc M SKOJIOTWIECKHE MPoOIeMbl. POk XMMHM B PEIICHUH SKOMOTHYECKUX MpobieM. [IpomayKkTer
TOPEHHsI TOIUIMBA W 3alHTa BO3AYIIHOTO OacceifHa OT 3arpsisHeHus. Bogoponnas sHepretuka. IlosydeHne U UCTIONb30BaHNE
BOJOPOJIA.

65. OHeprerndeckue 3(QGEKTbl XMMUYECKHX pPEakIWd. BHyTpeHHssI SHeprust M SHTAIBNHUS O00pa3oBaHUS XUMHUYECKUX
coenuHenuit. Tepmoxumus. [lepBoe Havano TepMOAMHAMUKY, €r0 3HAUYCHHE W IPUMEHEHHE.

66. TUmbl OKUCIUTEIBHO — BOCCTAHOBUTENBHBIX peakiuil. BakHelne okucnuTeNIn M BOCCTaHOBHUTENU. MeTonoM
AIIEKTPOHHOT0 Oajanca noabdepuTe KOdPPUIHESHTHI:

67.Fe+Cl,—FeCl;;

68. Hg+HNOz (pagﬁl)_)Hg(NO3)2+NO+HZO;

69. DneKTponu3 pacTBOPOB, MPHUMEHEHHWE €ro IS TONyYeHHUS M paQUHUPOBAHHUS METAUIOB (Ha NPHMEpE SJIEKTPOIH3a
cyibdaTa Meau ¢ MEHBIM aHOJIOM).

70.3akon I'M. I'ecca, cienctBusi W3 HEro, NPUMEHEHHE JUIS PACUETOB TEIUIOBBIX 3(P(EKTOB XUMHUYECKHX PEAKIHH.
TernoTsl 00pa3oBaHUsl M TEIUIOTHI CrOPaHUS XUMHUYECKUX BEIIECTB HAa NMPUMEPaX PEaklUi OKHCIEHHS Pa3IM4YHbIX BHJOB
TOILINBA.

71. Kakue mporeccsl MpOUCXOAT MIPHU KOPPO3UH IIMHKA, IIOKPHITOTO ciioeM meau? Kakoe 3To mokpeitre?

72. Beraucnute Maccy xiopuaa xenesa (I11), Heooxoaumyto st npurorosienust 300mi 0,011 pacTBopa.

73. Bropoe Ha9ano TepMOAWHAMHKH. DHTPONHS M €€ M3MEHEHHE B XUMHUYCCKUX Mporeccax. DHeprus ['mb0ca. YcimoBue
CaMONPOM3BOJIBHO-TO TPOTEKAaHWS XHMHYECKHX peaknuid. PacueTsl W3MEHEHWH OSHTPONUM H HHepruum [ mbOca s
OTIpe/IeTICHUS] HAIPaBJICHHOCTH POTEKAHUS XMMUYECKHX ITPOIIECCOB.

74. XuMuueckast KOppo3us METaJUIOB, e MpUInHBL. Koppo3us amoMuHNS B KUCIIBIX M IIETOYHBIX Cpeliax.

75.Xene3o, ero ¢pusnueckue u xumuyeckue cBoricrea. Coenunenust xenesa. CrutaBsl xkene3a. UyryH u cTais.

76. CKOpOCTh XMMHUYECKHUX pEeaKIUi U e€ 3aBUCUMOCTb OT KOHIEHTpAaLUU U TeMIepaTypsl. 3aKoH AelcTByrommx mace K.
I'ynppoepra u I1. Baare. KoHcranra ckopocTn XMMHYECKO# peakiuu, ee ¢usndeckuii cMbici. 3akoH Bant-I'odda. Dueprus
AKTHUBAIIUU.

77.CunbHBIE 3IEKTPONUTHI, WX ucconuanusi. COCTOSHHME CHIBHBIX O3JEKTPOJIMTOB B PacTBOpaxX, aKTHBHOCTh U
KO3 PHUIINEHT aKTUBHOCTH HOHOB.

78. MetooM anekTpoHHOTO Oananca mogoepure kodddumuertsr B ypaBHeHUX: Cu+HNOs0m)—Cu(NO;), +NO,+H,0;
CU+HNO3(pav;6A)—> Cu(N03)2 +NO+H,0;

79. BnusiHMe KaTain3aTopoB Ha CKOPOCTh XMMHYECKHX pEaklid. ['OMOTEHHBIH M TeTepOreHHbIH KaTanu3. MexaHusm
JISWCTBHS KaTaln3aTOpOB B TOMOI'€HHOM W I'eTE€POreHHOM Karayim3ax. VIHrHOMTOpsl M mpoMoTopbl B Karanu3se. [loHsTue o
LECMHBIX PCAKIUAX T'OPEHUA TOIIJIUBA.

80. Peakiiuu oOMeHa B pacTBOpax 3JICKTPOJIMTOB Ha MPUMEPAX: Na,COs;+HCl—; Fe(OH);+H,SOs4—;

81. 'annpBaHOKOPPO3MS, MPUUNHBI €€ BO3ZHUKHOBEHUs. Koppo3us critaBa aqfOMHHHS ¥ MEITU B PA3IHIHBIX CPEAaX.



82.IloHsTHE 00 BJIEKTPOAAX W AIIEKTPOJAHBIX NoTeHnuaidax. CTaHAapTHBIM BOJOPOIHBIM 3JeKTpoa. Psan craHmapTHBIX
9NEKTPOAHBIX IOTEHIMAN0B. YpaBHeHue HepHera. ['anbBaHUYECKUE 2TIEMEHTBI.

83. Peakiiuu 0OMeHa B pacTBOpax 3JICKTPOJIMTOB Ha MPUMEPAX: Na,CO;+HCl—; Fe(OH);+H,SOs—;.

84. Ctpoenne atoma xpoma. OKCHIBI ¥ THAPOKCHIBI XpOMa, HX XapakTep. OTHOIIECHHE XpOMa K CHIIBHBIM OKHUCITUTEIISIM.

85. O6mmue cBeneHus o pacTBopax. THIIBI pacTBOPOB. BogHBIE M HEBOJHBIE PaCTBOPHL. JHEPTeTHKA IPOIIECCa PACTBOPEHIS.
PacTBOpuMOCTS BeniecTB. 3aBUCHMOCTD PACTBOPUMOCTH OT MIPUPOJIBI M CBOHCTB PACTBOPHUTEISI 1 PACTBOPEHHOTO BEIIIECTBA.

86. AMpotepHbIe BNMEKTpONINTH, MX aucconnanysa. CocTaBbTe HOHHO—MOJICKYJSIDHBIE YPaBHEHHS B3aHMMOJICHCTBHA
runapokcuaa xpoma (II) ¢ kucnoramu u menogamu.

87. 'anpBaHn4ecKue dy1eMeHTHI. [Ipoliecchl, MpoTeKaromne Ha AJIEeKTpoax. DIEKTPOABIKYILAS CHIIa JJIEMEHTA.

88. [IporekTopHas 3alIMTa METAIUIOB OT KOPPO3HH. DJeKTpo3anura. THrHOUTOpsl KOPPO3HH.

89. Ctpoenne aroma jxenesza. duznyeckue M XUMHYECKUE CBOWCTBA. KOppo3usi TEXHHUUECKOTO jKelie3a B PaziIMYHBIX
cpenax.

90. KoHmieHTpanuss pacTBOPOB, pPa3iIMYHBIE CIIOCOOBI €€ BBIpaKEHWS. XapaKTepHBIE CBOICTBa pacTBOPOB. 3HAUECHHE
PacTBOPOB B MPUPOJIE, XUMHH, CEIILCKOM X03SHCTBE M TEXHUKE.

91. CocraBbTe CXEMBI HJIEKTPOJIN3a paciulaBa U pacTBOpa XJIOPUAA KU

92. HanmmmTe ypaBHEHUSI OJEKTPOJIMTUYECKON JUCCOLHMALMM: XJIOpWAA THIPOKCOAIIOMHMHHS, CHIMKaTa HaTpus,
runpodocdara xenesa (I11), cepHoii KUCIOTHI

93. ATOMHO-MOJIEKy IsipHOE ydeHre. ATOMBI. OTHOCHTEIbHAS aTOMHAS U MOJIEKYJIIpHAs Macca. 3aKOH COXPaHEHUS MacChl
BELIECTB, €ro 3HaYcHue B XuMuu. Onpenenure Maccy KapOOHaTa KalbLMs, €CII KOJIUYeCTBO MojeKy 0,6%10%.

94. Teopuss BepHepa KOOPOIMHAIMOHHBIX COCAWHEHWH. Hamummure KOOPIWHAIMOHHYIO  (DOPMYIy, VKaKHTE
KOOPJWHAIIMOHHOE 4YHCIO W 3apsl KOMIIIEKCOOOpas3oBarTess, 3apsii BHYTpPEHHEH c(epsl W BBIPAKEHHE KOHCTAHTEHI
HecToHKoCTH 1S rekcHuTpokobanbrata (111) xamprms

95. OcHOBHBIE CTIOCOOB! BBIPKEHHS KOHIIEHTpAllMU pacTBopa. Paccumraiite maccy cynbdara HaTpus, HEOOXOAUMYIO JUIS
npurotosieHus 300 mi 0,1 H pacTBOpa

96. Kinaccudukaryst OKHCIUTENEHO-BOCCTAHOBUTEIBHBIX PEaKIn.

97. Onexrponus. 'ansBanocrerus. PapunupoBanne. CocTaBbTe CXEMBI AJIEKTPOJIN3a pacIliiaBa U pacTBOpa XJIOpUAA Kalus

98. AToMHO-MOJIeKyIsipHOe yueHrne. CoBpeMeHHbIe MPECTaBICHUS O CTPOEHUHU aToma. JlaiiTe MOJTHYI0 XapaKTepPUCTUKY
3JIEMEHTA — KPEMHHUH.

99. Kopposust metainos. IIporekropHas 3amuTa. Hanmmmre mponeccsl, MpOoTEKaroye Mpyu KOPPO3HUHU JIy>KEHOTO JKEJe3a B
KHCJION U BO3YILIHO-HEHUTpaIbHOU pelie.

100. OcHOBHBIE TOJIOXKEHHS TEOPHU 3JEKTPOIUTUYECKON Jucconmanuy. Hamummre ypaBHEHHS IUCCOLMALUH
QNIEKTPOJIUTOB: THIOKcuaa Oapus, Hurpata Xxpoma (III), rmapokapOoHara MarHus, XJIOpHOa AWTHAPOKCOATIOMHUHUS,
hochopHOI KHCIOTHI.

101. KaTtanuTHyeckne peakldy M KaTaln3aTopbl. | OMOTEHHBIN M TeTeporeHHbIN KaTtaiuus.. Bo CcKONbKO pa3 yBETHUHUTHCS
CKOPOCTB PEAKIUHM NPH TTOBBIIIEHNH Temmeparypsl ¢ 20°C mo 100°C, ecnu TemmepaTypHbIi Ko3dGuuuenT pasen 2?

102. XumMmndeckue CBOKMCTBA BOABI. B3anMoaelicTBrE BOABI C METAUIAMU, OKCHIAMHM, COJISIMH.

103. I'maponm3 coneii. CtemeHs TUApPONM3a, KOHCTaHTa TuApoim3a. COCTaBbTEe MOJEKYSIPHOE M HOHHOE YPaBHEHUS
THIpOJM3a: a) KapOoHaTa HaTpHs , 0) HUTpaTa IMHKA.

TectoBbie 3aganus

1.B mo6GOYHBIX MOATPYMIAX PACIOI0KEHBI JIEMEHTHI:

a) B aTOMaX KOTOPBIX BAJICHTHBIC 3JIEKTPOHBI HAXOIATCS TOJIBKO HA MPEABHEIIHEM SHEPreTHISCKOM YPOBHE;
0) TOITBKO YETHBIX PAIOB OOJBIINX MIEPHOJIOB;

B) TOJIEKO METAJLIBI, IPOSBIISIONINE BAJICHTHOCTD 2;

T) TOJIBKO AJIeMEHTHI d- 1 f- ceMelCTB.

2.YKaxuTe psiJi METAIJIOB, B KOTOPOM OHU MEPEUUCIEHBI B TTOPSAIKE YMEHBIIEHUSX METANTNYECKUX CBOMCTB:
a) XKele30, ATFOMUHUI, HATPHIA,

0) HaTpWii, ATFOMUHUM, KEJIe30;

B) HATPUH, JKeJe30 , ATFOMUHUIA;

T) aJTFOMAHUH, HATPHHA, )Kee30.

3.B xaKkoM psijiy METAIJIOB, XUMHUYECKHE CUMBOJIBI KOTOPBIX MPUBEICHBI HUKE, METAITMYECKUE CBOMCTBA CJIEBa HAIIPABO
pactyT:

a) Na, K, Rb;

0) Ca, Be, Mg;

B) Mg, Na, Al;

r) Na, Li, Mg.

4. AmOMUHHN B IPOMBIIIUIEHHOCTH ITOTyYaroT:
a) BOJOPOIOTEPMHUCH;

0) AIIEKTPOIIN30M pacIlIaBa;

B) DIIEKTPOJIM30M PacTBOpa;

T') METaJUIOTEPMHUEH.

5.Co menoyamu B3aUMOAEHCTBYIOT:
a) aMm(pOTepHBIC METAJLIEI,



0) KOHCTPYKIMOHHBIC METAJLIBI;
B) MIETOYHO3EMENIbHBIE METAJLIbI;
I') IIEJI0YHbIE METAJUIBL.

6.Paz0aBieHHBIE KUCIIOTHI HE pEarupyroT

a) ¢ aM(pOTEpHBIMU METAJUIAMH;

0) ¢ MeTaUTaMH, CTOSIILIMMH B PSIy HAIPSDKSHHS 10 BOAOPOAA;

B) ¢ IENOYHO3EMENBbHBIMHI METAIIIAMH;

T) C METaJJIaMH, CTOSIIIUMY B sy HANPsDKEHUS 110CIIe BOJOPOIa.

7.1IpoaykTamMu peakiii B3auMOI€UCTBUS METAJUIOB C KOHIIEHTPUPOBAHHBIMU KUCJIOTAMU SBJISIOTCSA:
a) COJTb pearupyromiero MeTasia, BOAOPOI;

0) conb pearupyroIero MeTaria, IpOIyKT BOCCTAHOBIICHHUS KHCIOTOOPAa3yOIIEro SJIeMEHTa, BOJIa;
B) OKCHJ] pEarnpyIomero MeTajuia, MpoayKT BOCCTAHOBIEHHSI KHCIOTOOPA3yIOIIEro 3JIeMEHTa, BOAA;
T) COIIb pearupyromiero MeTamia, OKCH]I pearupykoero MeTamia, BOAOPOI.

8.C Boz10M B3aUMOJICHCTBYIOT:

a) aMm(OTEepHBIC METAJLIbI,

0) IIENOYHbIE METAJLTBI;

B) METAJUIbI, CTOSIIUE B PSAY HAMPSDKEHHUS 10 BOJOPO/IA;

') METAJUIBI, CTOSIIIKE B PSILy HAMPSHKSHUS [IOCIIE BOAOPO/IA.

9.Mertanibl B3aUMOJIEHCTBYIOT C COJIIMU

a) boJice aKTUBHBIX METAJUIOR;

0) METaIOB, CTOSAIIMX B PSIY HANIPSHKCHUS 10 BOJOPOA;

B) MEHEE aKTUBHBIX METAJIIOB;

') METaJJIOB, CTOSIIIUX B PSATY HAIMPsDKEHUS TTOCIE BOJIOPOAA.

10.IIpu B3anMOAEHCTBIM METAJIa C A30THOM KHCIOTONH BOCCTAHABIMBACTCS:
a) BOAOPOT;

0) a3or;

B) KUCJIOPO/I;

T') MeTaJll.

11.Bogopos HUKOTJa HEe BOCCTAHABIMBACTCSI METAJIIOM:
a) M3 a30THOH KUCIIOTHI,

0) U3 cepHOM KUCIIOTHI ;

B) W3 XJIOPOBOJOPOJHOM KHUCIIOTHI;

r) 13 ochopHOI KUCITOTHI.

12.C xucnopooM He B3aUMOJICHCTBYIOT:

a) aMm(OTEepHBIC METAJLIbI,

0) mEnoYHO3eMeTbHbIC METAILIIBI;

B) METAJIIBI, CTOSIIINE B PSITy HATIPSDKCHUS 10 BOAOPOAA;
T) GJIarOPOIHBIE METAJLTBL.

13.K npOoMBIIIIEHHBIM COCO0AM ITOJYYEHHSI METAIIOB BOCCTAHOBJICHHEM M3 Pyl HE OTHOCSTCS:
a) MTUPOMETAILTYPIHsT;

0) TupoMeTaIITyprus;

B) DJICKTPOMETAJLTY PTHS;

T) OTJIEJIEHHE OT ITyCTHIX MOPOI.

14 Kaxoii 311eMeHT SBISIETCS BOCCTAHOBUTEJIEM B PEAKIMIX METAIUIOB C pa30aBICHHBIMH KHCIOTaMH, C KOHIICHTPUPOBAaHHBIMHU
KHCJIOTaMH, C a30THOM KHCIOTOH JIF000H KOHIICHTPAIHN?

0) KHCIOTOOOPA3YIOMINI 3JICMEHT;

B) METaLT;

T') KUCIOPOA.

15.nenTudukanms BemeCTB — 3T0:

a) pa3/ielicHue CMECH BEIIECTB;

0) Ka4eCTBEHHBII1 aHAJIU3 aTOMOB, MOJIEKYJI, IPOCTHIX M CJIOXKHBIX BEIIECTB;
B) KOJIMUECTBEHHBINH aHAIN3 TIPOCTHIX U CIIOKHBIX BEIIECTB;

I') aHaJIM3 U3MEHEHHs KOHLCHTPALM BEIECTB B X0JI¢ XUMHUYECKOH PEakLH.

16. Cneunguueckne peareHTsl — 3TO:

a) peareHThl, B3aUMO/JICHCTBYIOIINE C HOHAMHU OJTHOM aHATUTUYECKOUN TPYIIIIHL;
0) peareHThl, B3aMMOJICHCTBYIONINE C OJHIM CJIOKHBIM BEIIECTBOM;

B) peareHThl, B3aNMOICHCTBYIOIINE C OJHAM BHIOM HOHOB;



F) pCarcHThl, BSaHMOﬂeﬁCTBonmHe C HCCKOJIBKMMH MOHAMU.

17.B xakux ciiydasix IpUMEHSIOT CHCTEMAaTHUECKUH aHAIIN3:

a) TP HAIMYHAW B aHATM3UPYEMOW TpoOe MEIIaroInX HOHOB,

0) TIpY MCTIOIF30BaHUHN TOJNBKO CIIEIU(UIECKUX PEareHTOB;

B) IIPX OTCYTCTBHH B aHAITM3UPYEMOIl MpoOe MEIIArONINX HOHOB;
T') P UCTIOJIB30BAHUHU TOJIBKO I'PYNIIOBBIX PEeareHToB?

18.B kakux ciy4asx NIpUMEHSIOT IPOOHBIN aHaIN3

a) oOHapy)XeHHE MOHOB NPH HAIMYWK B aHAIM3UPYEMOW IpoOe MEIIAoNMX HMOHOB M HCIOJIB30BAHHWU TOJIBKO T'PYIIIOBBIX
pEareHToB;

6) oOHapy>KeHNE MOHOB IPH OTCYTCTBHH B aHAIM3UPYEMOH NMpoOe MEIIAIOIINX HOHOB M HCIIOJIb30BAHUH TOJBKO TPYIITOBBIX
pEareHToB;

B) OOHapy>KeHNE HOHOB B OT/ICIBHOH TOPIMH aHAJTM3UPYEMOTO PACTBOPA MPH MCIOIb30BaHNH TPYIIIOBBIX, CIICIN(HUECKAX U
CENIeKTHBHBIX PEareHTOB, IPON3BOJMMOE B JIFO0O0M NOCIIEe10BAaTEIHbHOCTH;

r) oOHapy)XeHHE HOHOB B OTJENbHOW IOPIMU aHAIN3UPYEMOTrO pPacTBOpa INPH HCHONb30BAHUHM CIEIU(UUECKHX |
CEJIEKTUBHBIX PEareHTOB, IPOU3BOIUMOE B OIIPEAEIEHHOI oCIe10BaTeNbHOCTU ?

19.06Hapy>kaeMblii MUHUMYM — 3TO:

a) KOJIMYECTBO MOHA, KOTOpOoe yaaércss OOHapY HUTh B 1 MiI TIpoOEI;

0) HanmMeHBIIIee KOJIMYECTBO HOHA, KOTOpoe YAa&TCst 0OHAPYKUTH C TOMOIIBIO TaHHOH peakIiy B mpode;
B) MaccoBasl J0JIsl HOHA, coJieprkaasics B 1 M1 mpoOsr;

r) HauboJbIIee KOJINYSCTBO HOHA, KOTOPOe yIaéTcs OOHAPYKUTh C IIOMOLIBIO TAHHOH PEaKLH.

20./15151 aHATUTHYECKUX peaKLnii 0OHapyKaeMblii MUHUMYM (TIOpOT YyBCTBUTEILHOCTH ) HE PEBBIIIAET
a) MaKpoaHaIn3;

a) 10 mxr;

6) 50 MKT;

B) 75 MKT;

r) 100 ™MKT.

21.He siBnsieTcst «CyXUM» CIIOCOOOM BBITIOJTHEHHS aHAJTUTHYECKUX PEaKIHH:
a) OKpalrBaHKe IIaMeHH;

0) moy4YeHne BETHBIX CTEKOT,;

B) METO/I paCTUPaHMs aHAIM3UPYEMOT'0 BELIECTBA C PEareHTOM;

T) TTONyYeHHE OCa/IKa.

22.CynphunHas knaccupuKalys KATHOHOB BKIIIOYAET KOJHYECTBO aHATUTUYCCKHUX TPYIIIL:
a) 3;
0) 4;
B) 5;
r) 6.

23.J171s1 onpeeneHns KonrdecTBa ucciemxyemoro Bemectsa Maccoit 0,05 — 0,50 T wmn B 00béme 1 — 10 M1 HCITONTB3YIOT METO
aHaIM3a:

a) MaKpoaHalIu3;

0) MOTYMUKpOaHAJIH3;

B) MUKpOAHaJIN3;

T) yJIBTPaMUKPOAHAIIN3.

24 K omepanusM KayeCTBEHHOT'O aHAJIN3a HE OTHOCUTCSI:
a) HeHTPU(PYTHPOBAHUE;

0) mpoKaNuBaHMUE;

B) OCaX/ICHNE;

T) THTPOBAHUE.

25.K 3purensHbiMu 3 dexTaM aHaATUTHYECKUX PEAKIMH HE OTHOCHUTCSL:
a) BBINTaJICHUE OCA/IKA,;

0) BBIJIENICHUE Ta34,

B) BBIJICJICHHE TEILIA;

T') I3MEHEHHE OKPACKH.

26.YKaXuTe PsI METALIOB, KATHOHBI KOTOPBIX OTHOCATCS K MEPBOM aHAIIMTHYECKON TPYIITE:
a) HaTpUH, XpOM, KaJIui;

0) Kanuii, MarHuii, HATPUI;

B) MarHuii, HaTpUH, ATIOMUHU;

T') UMHK, TUTANA, MarHuu.



27.Kakue 13 HIKENpHUBEIEHHBIX HOHOB MEIIAIOT ONPE/ICIICHUIO HOHA HATPus:
a) HMYEero He MEIaeT;

0) MOH KU,

B) HOH Oapwus;

T) cynbdar-uon?

28.Kakue U3 HIKENPUBEACHHBIX HOHOB MEIIAIOT OMPEICICHHIO XJIOPU/I-HOHA:
a) NOH aMMOHHUS,;

0) HUYETO HE MEIIIACT;

B) HOH MarHus;

r) KapOOHAT-HOH?

[Ipumep OmiieTa K IK3aMEHyY

®I'bOY BO Bsrckuii TATY
Buner Nel
10 JUCIUTUIMHE « X UMHS
Bormpocst

1. PactBopel cmabpix snekTponuToB. CrymeHdaras nuccoruanvsa. CTeneHb W KOHCTAaHTAa IHCCOLHMAINH  CIIa0BIX
anmekTpouToB. OT Kakux (GakTOPOB OHU 3aBHCAT? 3akoH pa3baBieHns OcTBaiba.

2. CpoiicTBa KOBaJCHTHOM CBSI3M:. SHEPTHs, [UIMHA, KPATHOCTb, TIOJIIPHOCTD, HAIIPABICHHOCTh, HACKIIIIAEMOCTb.

3. TloHsatHe 00 SHEPrUM HMOHW3ALUH, SHEPTHH CPOACTBA K DJIICKTPOHY, AJIEKTPOOTpULaTeIbHOCTH. Kakue cBoiicTBa
aTOMOB OHM XapaKTepU3yIOT.

5. Metoanyeckue MaTepuabl, onpeesonue NpoueAypbl OLeHUBAHUS 3HAHUI, YMeHUi, HABLIKOB M (MJIH)
OMNbITA 1eATETbHOCTH, XapaKTePU3YIOLIUX 3Tanbl GopMUPOBAHMS KOMIIeTeHIIHIA.

[Ipouenypa orieHnBaHUs 3HAHUH, yMEHUI ¥ HABBIKOB TIPH MIPOBEJCHUH NTPOMEXYTOUHOHN aTTecTalnuy MO AUCIHUIUINHE
«Xumus» B popme sK3ameHa:

[Mopsaok opraHu3aIvy U MPOBEAEHHS TPOMEKYTOUHON aTTecTaluy 00ydaromerocs, popma npoBeeHHs, IIPOLeIypa
MOJy4eHHsI 3a4eTa, CPOKH M MHBIE BOINPOCHI ompeseseHbl [looxkeHneM o Mopsiike OpraHu3alliyd U MPOBEIEHHS TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOYHOMN aTTECTAIlNH 00YJaIOIINXCSL.

Hpouez[ypa OLICHUBAHUA 3HaHI/II\/II, yMeHI/Iﬁ 1 HAaBBIKOB ITPU NPOBCACHNUHU 3a4€Ta IIPOBOAUTHCA B JIBa dTaria.

1 stam: [TiceMeHHBIH OTBET Ha OmteT (moAroToBKa B Tedenne 10...15 MUHYT).

2 stam: Ycrabid otBeT 1o Omrety (10...15 muayT + 10...15 MUHYT yTOYHSIOMNE W JONOTHUTEIEHBIE BOTIPOCHI).

Hroropas OILICHKA NPOCTABJIACTCA Ha OCHOBC IIKAJIbl OLICHUBAHUS.



IIpunoxenue 2

®OH/J] OHEHOYHbBIX CPEJICTB
JUTS TIPOBE/ICHUS TEKYIIEr0 KOHTPOJIS YCIICBAEMOCTH TI0 TUCITUILIIHE
23.03.03 Dkcmyaranus TpaHCIIOPTHO-TEXHOJIOTMUYECKUX MAIlIMH U KOMILIEKCOB
Ipoduis: 23.03.03 ABTOMOOHIH 1 aBTOMOOHIIEHOE XO35HCTBO



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

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

@®OC Brimoyaer B cebs OLEHOYHBIC MaTEpHaNbl JUIS TPOBEICHHS TEKYIIEro KOHTpOJII B (OpME TECTUPOBAHUS W
BBITIOJTHEHHS JOMAIIHEH KOHTPOJIBHOM PaboTEhI.

®OC pa3paboTaH Ha OCHOBAHUH:

- ®I'OC BO - 6akanaBpuar 1o HarpasieHH0 noarotoBku 23.03.03 Dkcruryatanusi TpaHCIIOPTHO-TEXHOJIOTHYECKUX
MaIlIMH ¥ KOMIUIEKCOB (rpruka3 MuHoopHayku Poccun ot 07.08.2020 r. Ne 916)

2. IlepeyeHb KOMMNETEH U, (POPMHUPYEMBIX PH U3YYeHHH TUCHUILINHDI:

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

3. bank OLCHOYHBIX CPEACTB

Jnsi OLeHKM 3HAHWH, YMEHWiH, HABBIKOB M OIBITA JESATEINBHOCTH, XapaKTEPU3YIOUIMX OJTanbl (OPMUPOBAHUS
KOMIIETEHIIU B IIPOLIECCE OCBOEHUS AUCLUIIIMHBL «XUMHUSD» UCIOIb3YHTCS CIEAYIOLME OLIEHOUHBIE CPEICTBA:

Kon " Kon 1 HanMeHoBaHME MHAMKATOPA AOCTHXKEHHUS Kpurepun HaumenoBanu | HammeHoBa
HaMMEHOBAHU (hopMHEpyeMOii KOMIIETCHIIHA OILICHUBAHUS e HHE
e KOHTPOJHPYE | OIECHOYHOTO
hopMHUpyEeMBI MBIX pa3ziesioB cperncTBa
X W/WIIA TEM B TeKyIIei
KOMITETEHIIUH COOTBETCTBMH | aTTeCTaIluU
c
coliepKaHuEM
PII
— OIIK-1. - Ilonnora Pazgen 1 TECTOBLIC
Cnocoben 3HAHUI COJIepKaHUS 3a1aHMS,
JleMOHCTpHpYEeT  3HAaHHE  OCHOBHBIX N
MIPUMEHSTh KOHTpOJMpyeM | paboueit KOHTPOJIbHA
3aKOHOB MaTeMaTHYECKUX u
€CTECTBEHHOH OIIK- Oro MaTepuajga | IpOTrpaMMBI o
©CTECTBCHHBIX HAyK, HCOOXOIUMBIX IS
ay4JHbIe I 1.1. TUCLMITIIAHEI (momanrHsist
pelieHus THUITOBBIX 3a1a4 | - JIoru4HOCTb,
00IIENHKEHE o KOHTpPOJIbHA
po¢eCCHOHATBHON EATETPHOCTH 000CHOBaHHOCT
pHBIE 3HAHUS, s1) paboTa
b, YETKOCTD
METOIBI
OTBETA Ha
MaTeMaTHiec
BOIIPOCHI
KOro aHaju3a
Hcnonp3yeT 3HAHUS OCHOBHBIX 3aKOHOB
u
MaTEeMAaTHYECKUX M €CTECTBEHHBIX HAYK
MO/ICITUPOBAH
OIIK- JUIS pEICHUs] CTAaHAAPTHBIX 3aJad B
ns B
1.1. 00JaCTH AKCIUTyaTaIlii TPAHCIIOPTHBIX
npodeccrona
. u TPaHCIIOPTHO-TEXHOIOTHYECKUX
JIBHOM
MalluH
eI TENLHOCTH

TecTroBble 3aganusa
0 JUCHHUILUIMHE « XUMHUSI»

Texymuii KOHTPOIb MPOBOJUTCS B (hOPME TECTUPOBAHUS, IPEIHA3HAUYCHHOTO VISl ONPENEICHUS] YPOBHS IOATOTOBKH
o0ydarorerocs, onpeieeHus 3HaHNH, YMEHII 1 HABBIKOB, KOTOPBIE OBLIM MPHOOPETEHBI HAa TEKYIIEM yPOBHE 00pa30BaHMUsL.

IIIxana orneHUBaHUS:

Il kana oneHUBaAHUSA Iloka3aTenu oneHUBaAHUS

OILIEHKA «3aYTEHOY» BBICTABIAETCSA 00ydaromeMycs, €CIIi OH OTBETHII Oosee ueM Ha 2/3
BOIIPOCOB MPABHJIBHO

3a4TCHO

OIICHKA «HE 3a4YTCHO» BBICTABJIACTCA 06yan0meMyc;1, eclu He OTBeTuI Oosee ueM Ha 2/3
BOIIPOCOB

He 3aureno

Tema 1. Knnaccbl Heopranmyeckux coeMHeHuii
YKaxuTe cXeMy peakilii, OCYIIECTBIMYIO B BOJHOM PacTBOpE:
a) CaCO; + NaCl —
6) FeCl; + HCl —
B) NiSO; + Cu —
r) Zn(NQO3), + KOH—



Tema 2. CTexnuomeTrpu4eckue 3aKOHBI
Macca 1 M’ rasa (n.y.) pasna 3,17 kr. Kakoii 310 Ta3z?
a) a3oT;
0) KuCIOpOI;
B) XJIOP;
T') XJIOPOBOJIOPO/I.

Tema 3. CTpoeHue aToma
1. Cxonbko B cyMMe IIPOTOHOB, HEHTPOHOB M JIEKTPOHOB COAEPKHUTCA B u3oToIe *17Cl:
a) 37,
0) 52;
B) 17;
r) 69

Tema 4. JHepreTHKa U HaNpaBJeHHEe XMMHYECKHX IIPOIECCOB
Kakoii akrop Oyaer cMemars BIpaBo paBHOBECHE IpoLIecca:
2S0;,(r) + Ox(T) <> 2S0s(r); AH<O0:

a) yBejuyeHne KoHuenTpauuu SO,;
0) U3MEHEHNE IPHPOJIBI KaTalIu3aTopa;
B) MOHIDKEHUE JIaBJICHNUS;

T) IOBBIIIEHUE TEMIIEPATYPHI.

Tema S. Xumu4eckass KHHeTHKAa U paBHOBecHe
1. B Kakux eIMHHIAX MOYKET BRIPAKATHCS CKOPOCTh XHMHUCCKON PEaAKIIHH:
a)Moab - ' - ¢y
6) ¢ - Monb '
B) Il * MOJIb
r) MOJb 7T - C .

Tema 6. PacTBopnl
KucnoTHOCTE (OCHOBHOCTB) PacTBOPOB MPUHATO BBIPaXKaTh Yepe3 BOIOPOIHBIN mokasatens (pH), paccunThiBaeMbIi
o hopmyie:
a)pH=-1g [OHT;
6)pH=I1g[H"];
B)pH=-Ig [H"];
r)pH=-In[H"].

Tema 7. DjieKTPOIHbIE OTEHUHAJIbI. XUMHYECKHE HCTOYHUKH TOKA
V kaKkoro raJJbBaHHYECKOTO dJieMeHTa HanbombImas DJ[C:

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

Tema 8. OkHCIUTETbHO-BOCCTAHOBUTEIbHDbIE MPOLECCHI. JJIEKTPOJIN3
1. KakoBEI BaICHTHOCTP M CTCIICHh OKHCIICHHUS a30Ta B a30THOM kuciaore HNOs:
a)lllu-3;
0)Vu+5;
B)IVu+5;
r)Ivu+4.

Tema. 9. Metaibl. CiiiaBbl
1.  VYkaxute psig METaNIOB, B KOTOPOM OHU MEPEUUCIICHBI B OPSAKE YMEHBIICHUSX METAJUIMUECKUX CBOWCTB:
a) ’KeJe30, aATOMUHUN, HATPH;
0) HATpUIi, ATIOMUHMI, KeJ1e30;
B) HATPUH, JKeJIe30 , ATFOMUHUIA;
T') aTIOMUHUHN, HATPHUH, KEIE30.

Tema 10. Koppo3usi MeTa10oB
1. B xakom W3 NPHUBEICHHBIX CIIyYaeB MPH MOBPESKACHNH 3AIIUTHOTO CIIOS OyIeT KOPPOIUPOBATD 3alIUIACMbIA METaIlT
(>xene3o):
a) ’KeJe30, HOKPHITOE IIMHKOM
0) skeJ1e30, MOKPBITOE MENbIO
B) XKeJIe30, TOKPHITOE ATIOMUHUEM
T) XKeJe30, TOKPBITOE MarHeM



Tema 11. UnenTHGUKANNSA BelIeCTB
Kakue u3 HmKeNnpuBEeICHHBIX HOHOB MEIIAIOT ONPECICHUIO XJIOPHI-NOHA!
a) MOH aMMOHHUS;
0) HUYero He MeLlIaeT;
B) MOH Marxus,
) KapOoHaT-noH?

MeTtoanveckne MaTepHAJbI, ONpeAe/sdIoNIe NMPOLHeAYPbl OLCHHBAHMS 3HAHWIA, YMeHHi, HABBIKOB M (MJIN)
ONBITA e TeJbHOCTH, XaPAKTEPHU3YIOIIUX 3TaN bl (OpMUPOBAHNA KOMIIETEHLIMIA.

IIponienypa orneHWBaHUS 3HAHUI, YMEHHI W HABBIKOB IIPHU IPOBEICHHM TEKYIIETO0 KOHTPOJS MyTEM MHCBMEHHOTO
TECTHPOBAHUS 00YJAIOITIXCS:

- TpU TIOATOTOBKE K TECTHPOBAHUIO oOydalomeMycs IIOMHMO OOpameHus K MaTepuajaM JEeKIHOHHBIX H
7a0OpaTOPHBIX 3aHATHH PEKOMEHIyeTCs BOCIIONBb30BAThCS JINTEPATYPHBIMH M WHBIMH HCTOYHHKAMH, NPEACTaBICHHBIMH B
PILJ;

- TpoleAypa OLEHMBAHUSA IIPOBOAMTCS B AayAWTOPHM aKaJeMUU BO BpeMs 3aHATHSI. B ciyuae oTcyTcTBHA
o0yyarolierocs 1o yBa)XUTeIbHOW IPHYMHE TECTUPOBAHUE MPOBOAUTCS BO BPEMs CIICAYIOLIETO 3aHATHS WM KOHCYJIbTALlUH;

- 00y4aronIuiicst MoTyv4aeT TUIIOBBIE TECTOBBIC 3a/IaHNsI, Ha BBIMTOJIHEHUE 3aJaHui OTBOIUTCS 15 — 20 MUHYT;

- pe3ysibTaThl TEKYyLIEro KOHTPOJIss B (opMe TecTa OLEHMBAIOTCS IOCPEICTBOM HMHTETPalbHOM (I[EJIOCTHOM)
YEeTHIPEXyPOBHEBOH IIKAEI, TPECTaBICHHON B Ta0IHIIE.

KonTponbHas (noMaliHssi KOHTPOIbHas) paéoTa
[0 TUCUUIUINHE « XUMHSD
3agaHusl Ha JJOMAIIHIO KOHTPOJIBHYIO PadOTy IpeIHa3HaueHb! JUIsl OLEHKN 3HAHWH, YMEHHH, HABBIKOB M WIIM OITbITa
JIeSITEIIbHOCTH, XapaKTEePU3YIOLIMX 3Tanbl OPMUPOBAHHS KOMIIETEHIIMI B IIPOLIECCE OCBOSHUSI 00Pa30BaTEIIbHOM ITPOrpaMMBl.
PesynbpTaThl TeKymiero KOHTPOJA B (opMe KOHTPOJbLHOW (IoMalliHeill KOHTPOJILHOI) padoThl OICHUBAIOTCS
MOCPEJICTBOM HMHTEIpaJIbHOM (1I€TIOCTHO) ABYXYPOBHEBOH IIKAbI.

IIIxana oneHUBaHHUS:

M kana
Iloxa3aTesn onleHUBAHUSA
OLlEHNBAHUS
OOyuaromiuiicss OBiIaaea 3JEMEHTaMU NPOQPECCHOHATBHBIX KOMIIETCHIIUMH B PaMKax OMPEACICHHOrO
YPOBHSL:
3aurero - 3HaHUS TEOPETHUECKOTO MaTepraia Mo TeMe HayYHOTO HCCIIEOBaHUS YCBOCHHI B TIOJTHOM 00BEME;

- TIOKA3aJI 3HAHWS HAyYHOH JINTEpaTyphl 110 U3y4aeMoi poOIeMaTHKe

- KOPPEKTHO ¥ MPAaBHIBHO O()OPMIT TIPE3CHTALIHS;

- TaBaJI BEPHBIC OTBETHI Ha YTOUHSIOIINE JOTIOTHUATEIBFHBIC BOIIPOCHI IIPETOAABATEINSI M 00YJIAFOITIXCSl.
OOyuaronuiics He OBJAJICI AJIEMEHTaAMH NMPO(ECCHOHATBHBIX KOMIICTCHIIMN B PaMKax OMPEACICHHOTO
YPOBHS:

- OOHApPYKXWJI CYIICCTBCHHBIC MPOOEIbI B 3HAHHH TCOPETHUECKOTO MaTepuana MO0 TeME Hay4HOTO
He 3auteno | uccrnemoBaHus;

- TIPENICTaBUJI TIPE3CHTAITNIO, HE YIOBJICTBOPSIONIYIO TPEOOBAHHUAM K €€ BBITIOITHEHHIO;

- HE OPHEHTHUPYETCS B OMYOJIMKOBAHHBIX MaTepHalaXx HaydYHBIX CTaTel 10 TeMe OKIafa;

- HE OTBEYAJ Ha YTOYHSIOIINE JIOTIOIHUTEIHHBIC BOIPOCHI MPETIOIaBaTelNsl M CTYJICHTOB

Tunosoii OuJieT A1 KOHTPOJIBLHOI pa6oThl Nel

1. CxonbKo TeTIOTH BeIenuTcs mpu cropanuu 0,5 Moyt CH4?
2. Beruncnure A G%os 11 A S%g JJI8 pEaKLIUK FOPEHHs aleTHIICHA:
CHyry + 2,5 Oyry = 2 COxry + HaOx)

B03MOXHO JI1 IpH CTAaHIAPTHBIX YCIOBUSIX CAaMOIPOU3BOJIBHOE IPOTEKAHNE 3TOH peakiun?

. B cropony npsimoit ninm oO6paTHOl peakiy CMECTUTCSI pAaBHOBECHE CHCTEMBI:
CH4(r4) + 4S(]<,) <> CSz(r,) + 2HzS(r,)

IIpU: a) YMEHBILICHNH JaBiieHus]; 0) yBennueHnn Konentpanuu CHy. OTBer nosicHuTe.
4. st npurorosnenus 0,51 2M pacTtBopa paccuntaiite HeoOxoanmblii 00beM pactBopa Be(NOs), ¢ 0 = 28% u p = 1,1991/mi.
5. CocTaBbTe MOJIEKYJIIPHOE, IIOJHOE U COKpPAIIEHHOE MOHHO-MOJIEKYJIIPHBIC YpaBHEHUs peakiuil BaumonecTBus ZnS u

HCL

6. Onpenenute kounentpamnuio nosos OH', H* u pH 0,011 pactopa KOH.

W

TunoBoii OuJIeT A1 KOHTPOJILHOIT padoThl No2

—_—

. IlpuBeauTe onpeneneHre 3IEKTPOTHOrO MOTEHIIMANA.
CocTraBbTe 3JIEKTPOXUMUYECKUE CXEMBbI, HAMNMILUTE 3JIEKTPOHHBIE YpPABHEHUS 3JEKTPOAHBIX MPOLIECCOB, BBHIYUCIUTE
crangaptHbie BeanuuHbl DJC AByX raJbBaHMYCCKHX 3JIEMCHTOB, B OJTHOM M3 KOTOPBIX KOOATBTOBBIN 3JEKTPOJ] SIBISCTCS
aHOJZIOM, a B IPYTOM KaTOJIOM.

. CocraBbTe cXeMy DJICKTPOJIM3a PacTBOpa Cyib(ara Mead ¢ MEIHBIM aHOAOM. 3a Kakoe BpeMs MOKHO moiayduth 10,00 T
MeIH TIpH cujie Toka 4A?

N



3. B cocTtaBe kakux coequHeHuUil kanuii BcTpedaercs B mpupoae? CocTaBbTe ypaBHEHUs PEAKUMN MOIY4YEHUs KaJlksl BCEMU
BO3MOXHBIMH CIIOCO0aMHU. YKaXHTe IPEUMYIIECTBA H HEAOCTATKH KaXKA0T0 crocoda.

4. CocTaBbTe YpaBHEHUS PEaKIMi, XapaKTePU3YIOIINX XUMHYECKIE CBOWCTBA JKeJle3a.

5. CocTaBbTe NIEKTPOHHBIE YPAaBHEHHS JIEKTPOAHBIX PEAKIINH, TPOTEKAIONINX TP KOHTAKTHON KOPPO3UH JKeles3a ¢ cepedpom
B KHMCJION U HEUTpaJIbHOU cpelax.

6. Ilombepure TPOTEKTOp AN 3alMTHl OT KOPPO3WM CBHHIA M COCTaBbTE O3JICKTPOHHBIC YPABHEHHS KOPPO3MOHHOTO
pa3pyLIeHus B KUCION U HEUTpaJIbHOM cpenax.

Tunosoii OuJieT A1 KOHTPOJIbHOI padoThl Ne3

1. Yro Ha3BIBaIOT KOMIUIeKcooOpa3oBareneM? IIpumeps.
2. Onpenenute 3apa1 ¥ KOOPAWHAIIMOHHOE YHCIIO KOMITIIEKCOO0pa30BaTeNs:
[CU(NH3)4] SO4, K3[CO(SCN)3], [CO(NH3)5(N02)] SO4, Fe3[Fe(CN)6]2,
. HazoBure comm: K; [Co(NO,)s], [Co(NH3)s5]SOs, K;[Hg(CN)4].
. CocraBbTe opMyInbl: XJIopua rekcaaMMuH-kobansTa (111), rexkcaponano-(1l) kobanbraT HaTpHSL.
5. CocTaBbTe ypaBHEHHsI DJEKTPOIUTUYECKON TUCCOLIUAIUU:
K5[Co(NO»)s], [Co(NH3)4]SOs, Ko[Hg(CN)4).

W

Tunosoii 6uJieT A1 KOHTPOJILHOI padoThl Ne 4

1. Kakue 35meMeHThl Ha3bIBAIOT LIETOYHBIME METaIaMu U nodeMy? Hamummre — 3neKTpOHHBIE (POPMYIIBI ABYX IIEIOYHBIX
METAJUIOB, YKQKUTE K KAKOMY CEMEUCTBY OHHM OTHOCATCSI, KAKYIO CTENIEHb OKUCIIEHHS UMEIOT B COEAUHEHUAX ?

2. B kakoM BuAe S-3JEMEHTHI BCTpedaroTcsi B mpupone? OxapakTepusyire (usndeckue CBOHCTBA, TOKCHKOJOTUIO H
IIPUMEHEHHE S-2JIEMEHTOB.

3. CocTaBbTe ypaBHEHMsI PEaKLUi MOIy4eHUs [EI0YHO3EMENBHOI0 MeTallla, €ro OKCHa U THAPOKCHUIA.

4. Hanmmute ypaBHEHHS THAPOJIN3a COJIeH MarHUs OHON 10 KaTHOHY, BTOPOH -TI0 aHHOHY .

Tunosoii 6uy1eT A1 KOHTPOJILHOMH padoThl Ne 5

1. Kak nasbiBaror anementsl VIIA Tpynmbl, K KakoMy CeMEHCTBY OHH OTHOCSITCS, KaKWe€ CTENCHHM OKHCICHUS HMEIOT B
COeIMHEHUAX?

2. Hammumire aekTpoHHyo ¢opmyiy atoma xjopa. CocraBbTe YpaBHEHHUsS! peaklnil B3aMMOAEHCTBHUS XJIopa ¢ METaJLIOM, C
BOJIOPO/IOM, C BOJIOH. YKa)KHTE, BOCCTAHOBUTEJIEM HIIM OKHCIIUTEIIEM SIBIISICTCS XJIOP.

3. CocTaBbTe ypaBHEHHs KaUeCTBEHHBIX PEakKlnii Ha MOH (ropa, ykaxxuTe HabmoaaeMble 2P QeKTsI.

4. CocraBbTe ypaBHEHHs peaKlHii IPOMBIIUIEHHOrO Mojy4eHus Opoma. [IpuMeHeHHMe W TOKCUKoJOrusi Opoma M ero
COEIMHEHUH.

Tunosoii 0uJieT 118 KOHTPOJbLHOM padoTsl Ne 6

1. CocraBbTe 2eKTpOHHYIO popMyry aTtoma cepbl. HanmimTe ¢hopMyibl 1 Ha3BaHUS COSAMHEHUI cepbl B BBICHIEH CTEIIEHH
OKHCJICHHS ¢ KUCIIOPOJOM, B HU3IIEH CTENEHH OKUCIIEHUSI C BOJOPOIOM.

2. CocraBbTe ypaBHEHHUS IWCCOITMAIIMM CEPOBOJOPOIHON KHUCIOTHI, CHJIBHBIM WJIW CJIa0BIM DJIEKTPOJHUTOM SIBISIETCS
cepoBogopoHas kucinoTa? OKUCIUTENEM U BOCCTAHOBHUTEIIEM SIBIISIETCS CEPOBOAOPO?

3. CocraBbTe ypaBHEHHs peaKIHUil B3aWMOJCHCTBUS MarHHWs ¢ pa30aBIIeHHON M KOHIICHTPHPOBAHHOH CEpPHOI KHCIOTOW, B
00eHX peakusIX YKa)KUTE OKUCIUTENb i BOCCTAHOBUTEb.

4. IlpuMeHeHne ¥ TOKCHKOJIOTHS 030HA M NIEPOKCHU/IA BOIOPO/IA.

Tunooii OuJIeT 1)1 KOHTPOJIbLHOW padoThI Ne 7

1. CocraBbTe 25eKTpoHHYIO (hopmyay aroma dochopa. Hamummre Gopmyisl u HazBaHUs coeanHeHud (Gocdopa B BBICIICH
CTENIEHN OKHCJICHHMsI C KHCJIOPOJOM, B HH3IIEH CTEeleHH OKHCIeHUs ¢ BopopojoM. Toxcukosorus dochopa u ero
COEIMHEHUH.

2. CocraBbTe ypaBHEHHS PEaKLUH IMOIYYEHHS M JUCCOLHUALNHM a30THOW KHCJIOTHI, CHJIBHBIM WM CJIA0OBIM 3JIEKTPOIUTOM
SBIsIeTCst a30THas Kucnora? OKHCIUTENeM MM BOCCTAHOBUTEIIEM SIBJISICTCS a30THAS KHCIIOTa?

3. CocraBbTe ypaBHEHHUS peakiii B3aHMMOICHCTBHUS XeJe3a ¢ pa30aBIeHHON M KOHLEHTPUPOBAHHON a30THOM KHCIIOTOH, B
00eHX peakysIX YKOKUTE OKUCITUTENb U BOCCTAHOBUTEIb.

4. Hanmiure ypaBHEHUs peakLUid, IPOTEKAIOINX PU PACTBOPEHUH B BOJI€ HUTpaTa Kauus; ocdara Kamusl.

MeToanyecKkue MaTepuaJibl, ONpeesiiolye NPoueaypy oOeHUBaAHUS

[Iponenypa oneHWBaHMs 3HAHWH, YMCHUH W HAaBBIKOB TP MPOBEICHUH TEKYyIIeH aTTecTai B hopMe KOHTPOIBHOIM
(moMamrHel KOHTPOIBHON) pabOTHI OMPENENAETCS CIEAYIOIUMH METOIUIECKUMH YKa3aHUSAMU:

e [1ociie M3Y4YEHHs] TEOPETHMYECKMX BOIPOCOB M AHAIM3a, IMOJYYEHHBIX pPE3yJbTaToB IO paboTaM 0O0ydaroImics
MIPE/CTABISIET B BUAE KOHTPOJIBbHON pabOTHI B I€YaTHOM BapHaHTE;

® [IpM TOATOTOBKE KOHTPOJBHOM padOTHl 0O0y4YaromeMmycss MOMHUMO OOpalleHUs] K JIEKIHOHHOMY MaTepHaiy
PEKOMEHAYETCS BOCIOIB30BaThCS JINTEPATYPHBIMHA UCTOUHUKAMH M AJIEKTPOHHBIMH PECYPCaMH.

e paboTa HaJl KOHTPOJILHOH pPabOTOIl MpPOBOAWTCS B ayJUTOPHAX, OTBEACHHBIX MJISI CAMOCTOSTEIBHOW pPabOTHI
o0yyJaromuxcsi, 1100 B TOMAIIHUX yCIOBHSIX;



® OIICHKA TMPEJCTABJICHHOM KOHTPOJIBHOM pabOTBl TPOBOMUTCSA IOCPEICTBOM HMHTErPabHOM  (IIETOCTHOM)
JIBYXYPOBHEBOH 1LIKaJIbI;
® CPOKU IIOJITOTOBKU B TEUEHUU CECCHU.

[Ipunoxenne 3

OIMMCAHHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI 110 JUCLAIIJIMHE

«XHUMHUS»

HanmenoBanne

. OCHAIIIEHHOCTD CITEAAILHBIX TOMEILIEHUI
CIIELMAJIBHBIX TTOMEILIEHHI

yueOHble ayqutopun ;i1 | b-203  Jlocka, pabodee MeCTO MpenomaBaTeis, KOMIUIEKT CTOJIOB M CTYJBEB IS
MPOBECHUS 3aHATHI 00y4Jarouxcs, MepUoAnYecKas TabNuIa XUMHYECKUX O3JIEMEHTOB HM. MeH/eneeBa,
JICKIIMOHHOTO THIIA KOMIUIEKT MYJIbTUMEIUHHOTO 000PYIOBAHHUS C IKPAHOM.

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

b-316 Jlocka, pabGodee MecTO MpemnojaBaTeNisd, KOMIUIEKT CTOJOB W CTYJNbEB IS
00y4aroInXCsl, KOMIIEKT MYJIbTUMEIUIHHOTO 000pYIOBAHHS C SKPAHOM.

Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBoOOIHO
pacnpocTpaHseMoe porpaMMHoe o0ecTicueHHE.

y‘-Ie6HLIC AyaAuTOPpUUN IJId Bb-203 I[ocxa, pa60qee MECTO IpenoAaBaTeiisd, KOMIUICKT CTOJIOB U CTYJIbEB JIA

MPOBEJICHUS 3aHSATUI oOydJaromuxcsi, INepuoAnvecKkas TalOnuia XUMHYECKUX O3JEMEHTOB WM. MeHJeneesa,
CEMHHApCKOIo THIIA, KOMIIJIEKT MYJIbTUMEIUIHOTO 000pyI0BaHUS C SKPAHOM.
nmabopaTopun Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBoOoIHO

pacmpocTpaHsieMoe porpaMMHOE obecreueHue.

B-331Xumnueckas nabopaTopust

Jocka, pabodee MecTo mpemomaBarelsi, 17 1abopaTOpHBIX CTOJOB, CTON KepaMHUYECCKHHA
JUIL BECOB, 2 CTOJIa JJaOOPAaTOPHBIX KEPaMHYECKHX, 2 BBITSDKHBIX InKaga, 8 JBOHHBIX
MHCTHJUISIIMOHHBIX IPUCTABOK

b-325 Xwumunueckas nmaboparopusi (BecoBas ) Jlocka, pabodee MECTO IpenoJiaBaTels,
KOMIUIEKT CTOJIOB MW CTyJbeB sl oOydarommxcsi, (HOTOKOJIOpUMETp-3,2 BECOB
AHATMTHYECKIX, BECHI, BECHI MUKPOAHAITUTHYCCKIE, BECHl MUKpOaHATHTHIeCKHe, 4 mKada
METAJUTMIECKUX

b-332 Xumnyeckas naboparopus

Jlocka MarHMTHO-MapKepHas, J0CKa MarHUTHO-MenoBas, 21 nxabopaTopHbIX croia, 9
JIBOMHBIX WHCTHJUILIMOHHBIX MPUCTABOK, MIKa() CYNIMIBbHBIN, 2 BBITSHKHBIX IIKaga, CTOJ
JUIl THTPOBaHMs 2 51abOpaTOPHBIX KepaMUYECKHX cTojia, 2 jadopaTopHbIX mikada, 2
neHTpudyru, 28 mratnBoB, pH-MeTp, MUKPOCKOII, 2 HUTpaToMepa, 2 BECOB

MTOMEIIICHUE IS B-202 6ubnnoteka, 3a11 AIEKTPOHHBIX PECYPCOB

CaMOCTOATEIBHON paboThl | Pabodee MecTO agAMHHUCTPATOpa, KOMIBIOTEPHAsT MeOelb, KOMIBIOTEP aAMHHUCTPATOPA,
11 mepcoHaNbHBIX KOMITBIOTEPOB, 3 MPUHTEPA, BUICOYBEIUUUTEb.

Cmucok I10: Windows, Microsoft Office, Kaspersky Antivirusu cBoOOaHO
pacmpocTpaHseMoe IPOrpaMMHOe 00eCIIeUeHHE.

C BO3MOXXHOCTBIO TOAKTIOUCHHS K ceTd «VHTepHeT» H obecmeueHHs IOCTyna B
AIICKTPOHHYIO HH(HDOPMAIHOHHO-00Pa30BaTENBHYIO CPely OpraHHU3aINH

yueOnble ayaurtopun st | b-203  Jlocka, pabodee MecTO mpenomaBaTens, KOMIUIEKT CTOJOB W CTYJIbEB JUIA

TPYIIOBBIX U o0yJarommxcsi, IepUoANYecKas Tabiuila XAMHYECKHX SJIEMEHTOB WM. MeHeneesa,
WHIUBHYJTbHBIX KOMIUIEKT MYyJIbTUMETHIHHOTO 000PYIOBAHUS C IKPAHOM.
KOHCYJIbTaIHA Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cB0oOOIHO

pacnpocTpaHsieMoe porpaMMHoe obecrieueHue.

b-331Xumnueckas nabopatopus

JHocka, pabodee mMecTo mpemomaBatelsi, 17 1abopaTOpHBIX CTOJOB, CTOJ KepaMHUYECKHH
IUIS. BECOB, 2 CTOJIa JIaDOPATOPHBIX KepaMUYeCKUX, 2 BBITSDKHBIX IKada, 8 IBOWHBIX
MHCTHJUILIMOHHBIX IIPUCTABOK

B-325 Xumudeckas mabopatopust (Becoas ) Jlocka, pabodee MECTO IpenoaBaTes,
KOMIUIEKT CTOJIOB M CTYJIbEB ISl 00y4aronuxcs, poTokonopumerp-3,2 BECOB
AQHAJMTHYECKUX, BECHI, BECHI MUKPOAHAJIMTHUECKHE, BEChl MUKpOaHanuTHYeckue, 4 mkaga
METAUTHYECKUX

b-332 Xumuueckas naboparopus

Jlocka MarHMTHO-MapKepHas, JOCKa MarHWTHO-MenoBas, 21 mabopaTopHbIX cTona, 9
JBOMHBIX WHCTHJUIALIMOHHBIX MPUCTABOK, MIKa() CYMIMIBbHBIN, 2 BBITSDKHBIX IIKada, CTOJ
JUIl TUTpOBaHMs 2 1abOpaTOPHBIX KepaMHUYeCKHX cTojia, 2 jadopaTopHbIX mikada, 2
neHTpudyry, 28 mrartusoB, pH-MeTp, MUKpOcKoM, 2 HUTpaToMepa, 2 BECOB

y4eOHbIe ayAUTOPUU IS b-203 [locka, pabGodee MecTo MpemnojaBaTelisi, KOMIUIEKT CTOJOB M CTYJIbEB IS
TEKYIIEro KOHTPOJIS U 00yJaroIuxcs, MepHOJMYCSCKas TaOMWIda XMMHYECKHX JJIEMEHTOB HM. MeHeneeBa,




MIPOMEKYTOUHON
aTTecTayuu

KOMILIEKT MYJIbTUMETUIHOTO 000pYIOBaHUS C SKPAHOM.
Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBoboxHO
pacIpoCTpaHsIeMOe MPOrPaMMHOE 00ECIICUCHHE.

B-33 1 Xumunueckas taboparopust

[Hocka, pabouee mMecTo mpenogaBaTens, 17 mabopaTOpPHBIX CTOJNOB, CTON KEPaMHUYECKUI
JUIl BECOB, 2 CTOJIa JJaDOPAaTOPHBIX KEPaMHYECKHX, 2 BBITSDKHBIX InKaga, 8 JBOHHBIX
UHCTUJUIIIUOHHBIX IPUCTABOK

b-325 Xumuueckast madbopatopus (BecoBast ) Jlocka, pabouee MECTO MPeroaaBaTels,
KOMILIEKT CTOJIOB U CTYJIBEB JJIs 00yJaroIHMXCsi, POTOKOIOPUMETP-3,2 BECOB
aHAJMTHYECKUX, BEChI, BECHI MUKPOAHATMTHYECKHE, BEChl MUKpOaHANUTHYECKHUE, 4 miKada
METAUTHYECKUX

B-332 Xumuueckas naboparopus

Jlocka MarHMTHO-MapKepHas, JO0CKa MarHMTHO-MenoBas, 21 abopaTopHbIX croia, 9
JIBOMHBIX WHCTHJUISLIMOHHBIX MPUCTABOK, MIKa() CYNIMIBHBIN, 2 BBITSHKHBIX IIKada, CTOJ
JUIl THTpOBaHUs 2 51abOpaTOPHBIX KepaMUYECKHX CTojia, 2 jJadopaTopHbIX miKada, 2
nenTpudyru, 28 mraruBoB, pH-MeTp, MUKpPOCKOII, 2 HUTPaTOMEpa, 2 BECOB.

ITomemenune nisa
XpaHeHUs U
NpoHIAKTHYECKOTO
o0cmyXHuBaHHs y4eOHOTO
000pyIOBaHUS

Bb-333 AxBagucTHILIATOD, IITATHB, BOJOHATPEBATEh




ITpunoxenue 4

Ilepeuens
NEPUOJNYECKUX U3JaHUM, PEKOMEHyeMbIH 110 AUCLIUIIIIMHE

«XUMU»

HanmenoBanune

Hanuuue nocryna

Bectuuk MockoBekoro yHuBepcutera.  Cepust  2:  Xumwus
[Dnexktponnslit pecypc]: U3narensctBo MI'Y

Hayunas snextponHas 6nbaroreka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=3141

KypHan obme#t xumum [OnekTpoHHBIH pecype]: Poccuiickas
aKajgeMus HayK

Hayunast snekrponHast 6nbimorexa
Pexxum pgocryna:
https://www.elibrary.ru/contents.asp?titleid=7796

KypHan ¢pusngeckoit XUMUH [ DIEKTPOHHBIA pecypc]:

Poccuiickas akagemust Hayk

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

Konnouansnii xypHan [OnekTpoHHbIH pecypc]: Poccuiickas
aKaJileMusi HayK

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

XUMHS 1 TEXHOJIOTHS OPTaHUYECKUX BELIECTB [ DIIEKTPOHHbIH
pecypc]: ®I'VIT

Hayunas snextponHas 6ubimorexa
Pexxum gocryna:
https://www.elibrary.ru/contents.asp?titleid=68219



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