MuUHHCTEPCTBO CeJIBLCKOro xo3siiictBa Poccuiickoit @egepanun
(denepanbHoe rocyrapcTrpeHHoe 010KeTHOE 00pa30BaTe/ibHOE YUpPeKIeHUe
BbICIIET0 00pa30BaHHUsA

"BATCcKHUii rocyiapcTBeHHBIH arpoTexXHoJI0rHYeckuii ynusepcuret'

XumMus

YTBEPXJIAIO

Jlexan uH)xeHepHOTo (DaKybpTeTa

I11.H. Beuerskanun

"18" anpens 2023 r.

paboyas nmporpaMma JUCHMUILUIMHBI (MOTYJIs)

3akperuieHa 3a Kapenpon

VueOHslii maan

Keanudukarust

Dopma 00yueHHs

OO6mast Tpy10eMKOCTh

YacoB 1o yyeGHOMY IUTaHy

B TOM YHCJIC:

AYIAUTOPHBIC 3aHATHUA

caMmocCTosITeIbHas paboTa

YJacoB Ha KOHTPOJIb

Pacnpene.neﬂne YaCoB JUCHMIIJIMHBI IO ceMecTpam

MOYBOBEACHUA, MEJTHOPAIINH, 3eMJIeyCTp0ﬁCTBa U XUMHHA

Hanpasnenue moarorosku 20.03.01 TexHocdepHas 6e30nacHOCTh

Hanpagnennocts (npo¢uib) nporpammel GakanaBpuata "[loxxapHas 6e30macHOCTD'

O0akajgaBp
o4Hast
73ET
252
122
76
54

'

Bupp! koHTpOIsL B ceMecTpax:

9K3aMeHHI 1, 2

JOKYMEHT MoArnmcAH
QNEKTPOHHOW NOANNCHIO

BATCKHIL
TATY

Cemectp
(<Kypc>.<Cemectp Ha| 1 (1.1) 2(1.2)

Kypee>) Hroro

Henens 18 17

Bup 3asHsTHit vii | pn |vo| pm vl PIT
Jlexuu 36 |36 16|16 52 |52
JlaGoparopHbie 36 |36 34134 70 |70
B tom uucne unT. 12 |12 10110 22 |22
Uroro ayn. 72 72 50150 122 [122
Konrakrhas padora [72 |72 50150 122 122
Cawm. pabora 45 |45 31|31 76 |76
Yacsl Ha KOHTPOJIb 27 |27 27|27 54 |54
Hroro 144 (144 |10]108 252 (252
e
Kupos 2023

CepTudukat: 4285BD6BEB8I00EOBFFD5A2C6C4531B6
Bnapeneu;: Cumbupckmx Enena CepreeBHa
OevicteuteneH: ¢ 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 - OGakamaBpuar mo HampapieHuro moarotoBku 20.03.01 TexHocdepHas Oe3zomacHOCTh (Imprka3 MUHOOpHAYKH
Poccum ot 25.05.2020 1. Ne 680)

COCTaBJIcHa HA OCHOBaHUHM Y4YeOHOTO IIaHa:

Hamnpasnenue nmonroroeku 20.03.01 TexnochepHas 6€30MacHOCTb
Hamnpagsniennocts (po¢uie) nporpammMel 6akanaBpuara "[lokapHast 6€30macHOCTB"
0/100pEHHOT0 M YTBEP)KACHHOTO YUYEeHBIM cOBETOM yHHBepcuTeTa oT 18.04.2023 npotokon Ne 5.

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

IIOYBOBCACHM, MEJIMOpAllUH, SGMHCyCTpOFICTBa n XUMHUHU

IIpotoxon Ne 8 or" 18 " ampenst 2023 r.

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




Buzuposanue PIIJI x5 ucnonHenusi B ouepeHoM yueOHOM rogy

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

IIpotoxomor "_ " 2024 1. Ne

3aB. xadenpoit

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

NMOYBOBECACHUSA, MEJIUOPDALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

IIporokomor " " 2025r. Ne

3aB. xadenpoit

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

NMOYBOBECACHUSA, MEJIUOPALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

ITporokomor " " 2026r. Ne

3aB. kadenpoi

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

MOYBOBCICHHUA, MEJIHOPALINH, 3eMneychoﬁCTBa U XMMHUH

[Iporokomor " " 2027 . Ne

3aB. kadenpoi




1. IEJIb (LIEJIM) OCBOEHUSI JUCLIUILIMHBI

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

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Lk (paszen) OIOIL: [51.0

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

OIIK-1 CriocoOeH yYHTHIBaTh COBPEMEHHBIE TEHICHIIMY Pa3BUTHS TEXHUKHU U TEXHOJIOTHH B 001acTH TexHOCchepHOit
0€30MaCHOCTH, U3MEPUTEIILHOM U BBIYMCIUTEIbHOH TEXHUKH, MHQOPMALIMOHHBIX TEXHOJIOTHH IIPH PELICHUH TUITOBBIX
3a1a4 B o0acTi NpoecCHOHAIBHOM ASSTEIbHOCTH, CBI3aHHOM C 3alUTOI OKpYKarolel cpebl U o0ecredeHreM
0€30I1aCHOCTH YEIOBEKA,

OIIK-1.3|Cnioco6en npuMeHsTs cucteMy (yHIaMEHTaIbHBIX 3HAHUH JUTS PeIIeHHUs TEXHUUECKUX U TEXHOIOTHYECKUX 3aad B
npoeCcCHOHANEHOM AESTENEHOCTH

4. CTPYKTYPA U COJIEPKAHUE JUCHUAIIIMHBI (MOLYJIST)

Kon HanmeHoBaHue pa3e/10B U TeM /BUJ 3aHATHSA/ Cemectp / | Yacos HuTe IIpnmeyanne
| 3aHATHA Kvpe DAKT
Paspen 1.
1.1 OcHoBHbIE 3aKOHBI XUMHH /JIek/ 1 4
1.2 Xumnueckas KuHeHHKa Ilepuoguueckuil 3aKoH M IepHOAMYECKas 1 4
cucrema snementoB JI.M1. Menneneepa /JIex/
1.3 Xumuueckast TepMoiuHaMuKa /JIex/ 1 4 0
1.4 JlucniepcHble CUCTEMBI, pacTBOpHI /JIek/ 1 2 0
1.5 Teopust crpoenus atoma. Ilepuoauyeckuii 3aKOH B CBETE TEOPUU 1 4 0
CTpOeHMsI aToMa. PagroakTHBHOCTD, H30TOMBI, H300aps! /JIex/
1.6 XuMu4aeckas cBsi3b.B3anmMoneiicTBre Mex Iy Mojekyiamu /Jlex/ 1 2 0
1.7 OKHCIUTETbHO-BOCCTAaHOBUTENbHEIE peakuun /JIex/ 1 4 0
1.8 lanpBaHMYECKUE 37€MEHTHL. DNEKTPoIu3 coeit /JIex/ 1 4 0
1.9 Koppo3ust mMeramnoB. MeTonbl 3alIMTHl METAUIOB OT KOPPO3HH. 1 4 0
/Jlex/
1.10 CBolicTBa 2IEMEHTOB U UX coeanHenui /JIex/ 4 0
1.11 Knaccel opranndeckux coequnenuit /Jlex/ 2 6 0
1.12 ITomamepsr.  [lmactMaccel. BBICOKOMONEKYISIpHBIE COEOMHEHUS 2 4 0
/Jlex/
1.13 Xumuueckas uaeHTudukanus semects /JIex/ 2 6
1.14 Knaccel Heopranmueckux coenuHeHui, OrnpeneneHue cocTaBa 1 4
XHMHUYECKOT0 coenrHeHus /J1ad/
1.15 Ormpenernenne TeroBoro 3¢ dexra XuMuaeckoi peakimu /J1ad/ 1 4
1.16 Omnpenenenne 3aBUCUMOCTH CKOPOCTHM XUMHYECKOM peakluu OT 1 4 2
YCJIOBUH NpoTekaHus peaxiuii /J1ad/
1.17 OKHCIHTETEHO-BOCCTAHOBUTEIbHBIC peaknyd. /J1ab/ 1 8 4
1.18 HanpaBnenne HOHHBIX OOMEHHBIX IIPOLECCOB B  pacTBOpax 1 6 2
3J1eKTpoJInTOB /J1ab/
1.19 pH pactBopos. I'maponus coneii /J1a6/ 1 6 2
1.20 Kowmruiekcubie coeunenust /J1ad/ 2 4 0
1.21 VYraeoaopoast /J1a6/ 2 4 0
1.22 Kucnoponconepxxanue coequnenus /J1a6/ 2 8 0
1.23 Kupsl, yrneBosl, Oenku /J1ad/ 2 4 2
1.24 KauecTBeHHbIC peakiinu Ha KaTHOHbI /J1ab/ 2 4 2
1.25 KauecTBeHHbIC peakiini Ha aHUOHBI /J1a6/ 2 2 0
1.26 3amuTHbIE MOKPBITUS MeTallIoB /J1ab/ 1 4 0
1.27 OXMA /J1a6/ 2 8 4
1.28 Onements! [ MaBHBIX, MOO0YHBIX moarpymm /Cp/ 1 25 0
1.29 BeInonHeHre JOMAITHUX KOHTPOJIBHBIX padot /Cp/ 2 12 0
1.30 IToBepxHocTHbIE siBIeHU. A ncopOuus /Cp/ 2 2 0
1.31 Dk3aMeH /Dk3aMeH/ 1 27 0
1.32 BeInonHeHre JOMaTHUX KOHTPOJIBHBIX padot /Cp/ 1 20 0




1.33

BelInosnHeHHe JOMaITHUX KOHTPOJIBHBIX pabot /Cp/ | 2 | 17 | 0

5. ®OHJ OOEHOYHBIX CPEJICTB

Paboyas mporpamma IUCHUILIAHB oOecriedeHa (HOHIOM OIEHOYHBIX CPEICTB VIS MPOBEOCHUS BXOJHOTO, TEKYIIEr0 KOHTPOJS H
nmpoMexyTouHoit arrecranuu. Cozepkanue (OHIa OIIEHOYHBIX CPEJICTB MPEICTABICHO B MpUiIokeHun 1 u 2.

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

6.1. PekoMeHyemMas JuTeparypa

6.1.
ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBo,
JI.1 |CyBopos, A. B./ A. B. |O6mas u Heopranudeckas XuMus B 2 T. Tom 1 [DnekTpoHHBIH pecypc]: Mocksa :
Cysopos, A. b. Y4eOHHK IS By30B W3natenbcTBO
Hukonbckuid. Pexxum nocryna: https://urait.ru/bcode/451817 IOpaiir, 2020
JI.2  |Hukonbckwmii, A. b./  |OOmmas u Heopranudyeckas xumus B 2 T. ToM 2 [DneKTpoHHBIN pecypc]: Mockaa :
A. B. Hukonbckuii, A. |yueOHHK IS By30B W3 pareabpcTBO
B. CyBopos. Pexxum moctyna: https://urait.ru/bcode/451818 IOpaiir, 2020
JI.3  |deromuxuna H. A., O6mas xumusi. JlTaboparopHblii MpakTUKyM. J{J1sl HHKEHEPHO-TEXHUYECKUX CaHkTt-
Mumnaesckas JI. B., HaTpaBJICHHH TOJrOTOBKH U CIIEUAIBHOCTEN: ydeOHO-MeToqrueckoe nocodue |I[lerepOypr:
Tkauésa M. B. Pexxum moctyna: https://e.lanbook.com/book/207029 Jlans, 2022
JI.4  |Koposun H. B., O6mast xumus. Teopus U 3a1aun: yueOHOe mocoOue i By30B CaHKT-
Kynemos H. B., Pexxum nocryna: https://e.lanbook.com/book/291182 [erepOypr:
I'onuapyx O. H., Jlans, 2023
Kawmeimosa B. K.,
Jlanckas U. U.,
MscuukoBa H. B.,
Ocuna M. A., Yapuc
E. A, Awrynos H. A.,
Koposuna H. B.
JI.5 |Burpanenko 1O. T., XuMus: METOIUYECKHE YKa3aHUsI M KOHTPOJIBHBIE 3a/IaHUs JUISl CTYAEHTOB CaHkT-
Baitnakos JI. JI. HanpasieHui noarorosku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, [erepOypr:
05.03.06 o4Hoii (hopMBI OOyUEHUS CIIGIJITY, 2022
Pexxum nocryna: https://e.lanbook.com/book/308699
JI.6  |MopaueBckuit A. I'., |DnexkTpoxumust paciuiaBJIeHHBIX COJIei: yueOHOe TTocoOue sl By30B CaHKT-
®upcosa E. T Pexxum nocryna: https://e.lanbook.com/book/322559 [erepOypr:
Jlans, 2023
JI.7  |Pyccasckas H. B., Xumus: yueOHO-METOIUUECKOE IocoOue HpkyTtck:
Sceko C. B., fIkumoBa |Pexxum nocryna: https://e.lanbook.com/book/342092 UpI'VIIC, 2022
I. A
JI.§  |IxonsHukoB E. B. OOwas 1 Heopranuueckas Xumus. JJabopaTopHbIH NPAKTUKYM IO 00LIeH Cankt-
XAMHH: Y4eOHOE TocoOHe TS TIOATOTOBKH OaKaJlaBpOB 0 HATIPABICHMUSIM [MerepOypr:
18.03.01 «xumuueckas texHonorus», 18.03.02 «3uepro- u CIIGITJITY, 2023
pecypcocOeperarorine mpouecchl B XAMUUECKOI TEXHOIOTHH, HEQTEX MUK U
OHOTEXHOJIOTHU» BCeX PopM 00yUeHUs
Pexxum mocryna: https:/e.lanbook.com/book/348023
6.2. Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu "HTepHeT"
D1 | Xumuk [DnexTpoHHbId pecype]: CallT 0 XUMHH - DIEKTPOH.IaHHbBIe- peXXHUM JocTymna: http://www.xumuk.ru/.-3ar. ¢
9KpaHa
32 |Hayunas snextponHast OubianoTeka [DnekTpoHHbIH pecypc]. - Pexxum nocryna: http:/elibrary.ru/defaultx.asp. - 3aru. ¢
9KpaHa
6.3. Ilepeuens UH(GOPMATMOHHBIX TEXHOJIOT Wit
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust
6.3.1.1|Omneparnronnas cucrema cemeiicrea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2|IIpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3| ArtuBupychnoe I10 Kaspersky Endpoint Security
6.3.1.4|1BM 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 IlepeyeHb HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM U COBPEMEHHBIX IPO(ecCHOHAIbHBIX 023 JaHHBIX

6.3.2.1|Madopmanmonnas cnpaBoynas cucrema: "KoncynprantlImoc"

6.3.2.2|IudopmannonHas cripaBodHas cucreMa: "I'apant Aspo"

6.3.2.3|IIpodeccuonanbas  06a3za  gaHHblx: Hayunas  onekTpoHHas — Oubmuorexa  elibrary.ru  Pexum  mocryna:
http://elibrary.ru/defaultx.asp

6.3.2.4|TIpodeccuonanpHas ©0aza jgaHHbIX: OsekTpoHHbI kKatasor @OI'BOY BO Bsrckuit TATY Pexum gocryna
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOIY JIS)

7.1|Omnucanne MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW Il OCYHIECTBICHHS 00pa30BaTENBLHOrO IMpolecca Mo
JIUCHUIUIMHE (MOAYI0) npescTasiieHo B [Ipunoxenuu 3 PITI.

8. METOAUYECKHUE YKA3ZAHUA 1) OBYYAIOIIIUXCS 11O OCBOEHUIO JUCIHUITIJIMHBI (MOAY JIST)

OcBoeHHUE AUCUUIUTHHBI TPOBOJUTCS B hopMe ayAUTOPHBIX 3aHATHH M BHEAYIUTOPHON CaMOCTOATENBHON pabOTh 00yJaronmxcsl.
[Ipu npoBeneHHMH ayAWTOPHBIX 3aHATUH IMPEIyCMOTPEHO IMPHUMEHEHHE CJIEAYIOUIMX HHHOBAIMOHHBIX ()OPM Y4YEOHBIX 3aHATHIA,
Pa3BUBAIONIMX Y OOYyYalOUIMXCS HaBBIKM KOMAaHIHOW pabOTHI, MEXIMYHOCTHOM KOMMYHMKALMU, NPUHATHS DPELICHHUH, JIUAEpCKHUe
KavyecTBa: paboTa B MallblX TPYIIAX; JAUCKYCCHUS; U3yYEHHME W 3aKpeIUICHHE HOBOTO MaTepuaia Ha WHTEPAKTUBHOW JICKIIWH;
UCIIOIb30BAaHUE OOIIECTBEHHBIX PECYPCOB, COLMANBHBIE NPOEKTHl U APYTUE BHEAYIUTOPHbIE METOJbI OOyueHUs; 0OCYXKJICHUE U
paspenieHre npodIeM; IeOBbIE H POJIEBEIE UTPHI; pa300p KOHKPETHBIX CUTYaLlUH.

KonuecTBo yacoB 3aHATHI B MHTEPAKTHBHBIX ()OpMax OIpeeNIeHO YUEOHbBIM IJIaHOM.

[MpakTHyeckass MOATOTOBKA TIPH pEaNW3aldd TUCHUIDIMHBL OPraHU3YyeTCsl IyTeM MpOBEINCHUs JadOpaTOpHBIX padoT,
NpeyCMAaTPUBAIOMIMX ydYacTHe OOYYalOIIMXCsl B BBIIOJNHEHWH OTHEIBHBIX JJIEMEHTOB paloOT, CBS3aHHBIX C OymyImei
npodeccuoHanbHON ESITENbHOCTBIO.

BHeaynutopHas caMOCTOsATEeNbHAS Pab0Ta OCYIIECTBISICTCS B CIIEAYIONIHX (hopMax:

— CaMOCTOATENIbHOE U3Y4YEeHHE TEOPETHIECKOro MaTepraa (TeM IUCLUILINHEL);

— MOJTrOTOBKA K JIEKIIUAM U Ja00PAaTOPHBIM 3aHITUSIM;

— BBIIIOJIHEHHE KOHTPOJIBGHOHN JJOMaIIHEeH paOoThl M HHBIX HHAWBHIYAIBHBIX 3aJaHH;

— IOATOTOBKA K MEPOIIPHUATHSAM TEKYILIETO KOHTPOJIS,

— MOJTOTOBKA K MMPOMEXYTOYHOH aTTeCTallUH.

[Tpu opraHm3amuM caMOCTOSITENBEHON paboTHl HEOOXOAUMO, TPEXKIE BCEro, OOpaTUTh BHUMAHHE Ha KIIOYEBBIE TOHATHSA, HECYIINe
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM WJIU HHOM pa3jele y4eOHOH NUCLUIIMHBL

1. CamocTOsTENPHOE H3YYEHHE TEM AUCIUIIIMHBL.

I[J'IH pa6OTl>I HCO6XO,}II/IMO O3HAKOMHUTBLCS C y‘IC6HbIM IUIAaHOM JUCHUIUIMHBI U YCTAaHOBUTH, KaKO€ KOJIMYCCTBO YaCOB OTBEACHO
yueOHBIM IUIAHOM B 1I€JI0M Ha U3ydeHHe AUCLUILIMHBL, HA ay JUTOPHYIO paboTy ¢ IpernojaBaTeaeM Ha JICKIIMOHHBIX U 1a00paTOPHbIX
3aHATHSAX, @ TAlKe Ha CaMOCTOSTENbHYIO padory. C Ienpl0 ONTHMAIBHON CcaMOOpraHU3aldk HEOOXOAUMO COIOCTaBHThH ITY
uH(opMaIHio ¢ rpagKOM 3aHATHI U BELIBUTH HauOoJIee 3aTpaTHBIE 110 BpEMEHH U 00beMy TeMBI, YTOOBI 3apaHee ONPEeNeIUTh I
ce0s mepuoapl 00beMHBIX 3amanuil. LlenecooOpa3Ho HauaTh paboOTy ¢ U3YUEHHS TEOPETUIECKOTO MaTeprala, OCHOBHBIX TEPMHUHOB U
TIOHSTHH Kypca ¥ ¢ MICEMEHHBIX OTBETOB HAa HHAWBUIYalbHBIE U TECTOBBIC 3aJaHUSL.

2. IToaroroBka K JIEKIIMOHHBIM U 1a0OPaTOPHBIM 3aHATHSIM.

TpamuunoHHO# (OpMOW MpernoJHeCeHHs Marepuaia sBisieTcss Jiekuus. Kypc Jeknmid 1o mpeaMeTy JaeT HeoOXOIMMYIo
MHGOPMAIMIO MO HU3YYCHHIO 3aKOHOMEPHOCTEH M TEHICHIMH pa3BUTHA OOBEKTa W IpeIMeTa MCCICIOBaHMS H3ydaeMoil
JUCHUIUIUHBL. JIGKIIMOHHBIA MaTepuanl PEeKOMEHAYETCS KOHCHEKTUPOBaTh. KOHCIEKTHI IO3BOJAIOT OOydaroleMycss HE TOJbKO
MOJTYy4YUTh OoJbIIe HHGOPMAIMH Ha JEKLUH, HO U MIPABIIBHO €r0 CTPYKTYPUPOBATh, & B NAIBHEHIIIEM - JTy4Ille OCBOUTD.

IMoaroToBka kK 7a00PaTOPHBIM 3aHATHSM HOCHT Pa3IHUYHBIA XapakTep Kak IO COINCP)KAHMIO, TaK U IO CIOXKHOCTH MCIOJIHEHUS.
MHorue abopaTopHbIe 3aHATHS TPEOYIOT OOJIBIION HCCIEI0OBATENBECKON paboThl, U3yIeHHS JOTOIHUTEIbHON HAYYHO! JIUTEPaTypHI.
[Ipexae YeM MNPHUCTYNMUTh K BBHIMOJHEHUIO TakoW paboThl, OOydaromeMycs HEO0O0XOIUMO O3HAKOMHTBCS OOCTOSATEIBHO C
COJIep)KaHUEM 3aJIaHusl, YSICHUTh €r0, OLIEHUTh C TOYKH 3PEHUS BOCHPUSATHSA U 3alIOMUHAHUS BCE COCTABISIONINE €0 KOMIIOHEHTHI.
Pesynprartel JkcnepuMeHTta, rpadWKd W T.JO. CIEAYET CTPEMHUTHCS IONYYUTHh HEMOCPEICTBEHHO NPH BBINOJIHEHWH DPaOOTHI B
nabopatopun. JlabopaTopHas paboTa cuMTaeTCs BBIINOJHEHHOM TOJBKO B TOM Cilydyae, KOTAa OT4eT o Hel mpuHiT. Yem ckopee
COCTaBJIEH OTHYET [0CJIE NIPOBEACHUS PaOOThI, TEM MEHblIE OyJIEeT 3aTpaueHo TPya U BpeMEHU Ha ee 0(OpMIICHHE.

3. BeInosiHeHHE TOMAIIHEH KOHTPOJIBHOH PaboTHI.

KonTponbHast paboTa sBIsSETCS OAHUM U3 OCHOBHBIX BUIOB CAMOCTOATENIBHOM paOOThI, HANPABJICHHON Ha 3aKpeIIeHUe, yriayOaeHue
u 0000mIeHWe 3HAHUHA 10 JAWCHUIUIHHE. llenbl0 BEIMOJMHEHHsS KOHTPOJNBHOH paboThl sBIsSeTCS (OPMHPOBAHHE HABBIKOB
CaMOCTOSITETIFHOTO TBOPYECKOTO peIIeHHs] MpoQecCHOHANBHBIX 33/1ad. 3agadaMil BBIIOJHEHUST KOHTPOJIBHON DPAOOTHI SBISIOTCS
CcHUCTEeMaTH3alus, 3aKperuieHne, yriyOleHHe W paciiMpeHHe MPUOOPETEHHBIX OOYYaloUIMMCS 3HAaHHWH, YMEHUH M HaBBIKOB IO
qucuuruinHe. OOyyaromuiicst BBINMOJIHAET KOHTPOJIbHYIO padOTy 1O YTBEPXKIEHHOH TeMe MoJ pyKOBOJICTBOM IPEIIOIaBaTes.

4. IloarotoBka K MEPOIPUATHAM TEKYILETO KOHTPOJIS.

B xoHIEe n3ydyeHus Kax 0! TeMbl MOXKET IIPOBOJUTHCS TEMaTHUECKas KOHTPOJbHAs paboTa, KOTOpas SIBISIETCS CPEACTBOM TEKYILETO
KOHTpPOJII OIeHKH 3HaHWi. [lonroroBka K HeHW 3aKiIiOYaeTcsi B MOBTOPEHUH MPOWISHHOTO MaTepuana M TOBTOPHOM pPEIICHUU
3aﬂaHHﬁ, KOTOPBIC paCCMAaTPUBAJIMCH HA 3aHATHUAX, a TAK)KE B BBIIIOJTHCHUN 3a11aH1/n71 JIA CaMOCTOSITEJIbHOM pa6OTbI.

5. [loaroroBka K NpOMEXYTOYHOM aTTECTALIUHU.

IMoaroToBka K 3K3aMeHy SIBISIETCSI 3aKIIOUMTENBHBIM STAllOM HM3YYSHHS JWCLHUIUIMHBI U SBISIETCS CPEICTBOM IIPOMEXYTOUHOTO
KoHTposs. IlonroroBka K SK3aMeHy NpEAINOJIaraeT HM3Y4YEeHHE KOHCIEKTOB JICKIUH, PEKOMEHIyeMOW JHTEpaTypbl U JPYIUxX
WCTOYHUKOB, IIOBTOPEHUE MAaTePHAIOB JaOOpaTOPHBIX 3aHATHH. B mporecce MOArOTOBKY K 9K3aMEHY BBISIBISIFOTCSI BOIIPOCHL, 10




KOTOPBIM HET YBEPEHHOCTH B OTBETE JINOO OTBET 00yJaronieMycs He siceH. J[aHHbIe BOIPOCH MOYKHO YTOYHUTH Y MIPENojaBarelis Ha
KOHCYJIbTAIlNH, KOTOPasi MPOBOAMTCS MEPE]T IK3aMEHOM.




MuUHHCTEPCTBO CeJIBLCKOro xo3siiictBa Poccuiickoit @egepanun
(denepanbHOe rocyrapcTrpeHHOe 0K0IKeTHOE 00pa30BaTe/ibHOE YUpPeKIeHUe
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 kadeapoit NOYBOBeeHH s, MeJHOPALMH, 3eMJIeyCTPOICTBA U XUMMH



Y4eOnsblii mian Hanpasnenue noarorosku 20.03.01 Texnocdepnas 6e30macHOCTh
Hanpasnennocts (po¢uie) nporpammsl bakanaBpuata "IlokapHas 6e30macHOCTD"

Kpanuduxarus O0axajaBp

Dopma 00yueHUs 3a04Has

OO11ast TPy 1I0EMKOCTh 73ET

YacoB 1o yue6HOMY ILIaHY 252 Bunp! KOHTpOIIS Ha Kypcax:
B TOM 4YHUCJIE! 9K3aMeHsbI 1
ayIUTOpPHBIE 3aHATHUS 20
caMocTosITeNbHas paboTa 214
4acoB Ha KOHTPOIIb 18

Pacnpez[e.ﬂe}me YaCoB JUCUHUIIJIMHBI 110 KypcaM

Kypce 1
Bun 3memﬁ v | po Hroro

Jlexnuu 10 |10 10110
JlaGoparopHbie 10 (10 10110

B ToMm uucre uHT. 6 6 6 |6
HWroro ayn. 20 |20 |20(20
KonraktHasg padora |20 |20 [20]20
Cam. pabora 214 |214 |21)214
Yacel Ha KOHTPOJIb 18 |18 18118
Utoro 252 1252 |25(252

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 - OGakamaBpuar mo HampapieHuro moarotoBku 20.03.01 TexHocdepHas Oe3zomacHOCTh (Imprka3 MUHOOpHAYKH
Poccum ot 25.05.2020 1. Ne 680)

COCTaBJIcHa HA OCHOBaHUHM Y4YeOHOTO IIaHa:

Hamnpasnenue nmonroroeku 20.03.01 TexnochepHas 6€30MacHOCTb
Hamnpagsniennocts (po¢uie) nporpammMel 6akanaBpuara "[lokapHast 6€30macHOCTB"
0/100pEHHOT0 M YTBEP)KACHHOTO YUYEeHBIM cOBETOM yHHBepcuTeTa oT 18.04.2023 npotokon Ne 5.

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

IIOYBOBCACHM, MEJIMOpAllUH, SGMHCyCTpOFICTBa n XUMHUHU

IIpotoxon Ne 8 or" 18 " ampenst 2023 r.

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




Buzuposanue PIIJI x5 ucnonHenusi B ouepeHoM yueOHOM rogy

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

IIpotoxomor "_ " 2024 1. Ne

3aB. xadenpoit

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

NMOYBOBECACHUSA, MEJIUOPDALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

IIporokomor " " 2025r. Ne

3aB. xadenpoit

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

NMOYBOBECACHUSA, MEJIUOPALIUMH, SCMHeyCTpoﬁCTBa U XUMHUHU

ITporokomor " " 2026r. Ne

3aB. kadenpoi

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

MOYBOBCICHHUA, MEJIHOPALINH, 3eMneychoﬁCTBa U XMMHUH

[Iporokomor " " 2027 . Ne

3aB. kadenpoi




1. IEJIb (LIEJIM) OCBOEHUSI JUCLIUILIMHBI

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

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Lk (paszen) OIOIL: [51.0

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

OIIK-1 CriocoOeH yYHTHIBaTh COBPEMEHHBIE TEHICHIIMY Pa3BUTHS TEXHUKHU U TEXHOJIOTHH B 001acTH TexHOCchepHOit
0€30MaCHOCTH, U3MEPUTEIILHOM U BBIYMCIUTEIbHOH TEXHUKH, MHQOPMALIMOHHBIX TEXHOJIOTHH IIPH PELICHUH TUITOBBIX
3a1a4 B o0acTi NpoecCHOHAIBHOM ASSTEIbHOCTH, CBI3aHHOM C 3alUTOI OKpYKarolel cpebl U o0ecredeHreM
0€30I1aCHOCTH YEIOBEKA,

OIIK-1.3|Cnioco6en npuMeHsTs cucteMy (yHIaMEHTaIbHBIX 3HAHUH JUTS PeIIeHHUs TEXHUUECKUX U TEXHOIOTHYECKUX 3aad B
npoeCcCHOHANEHOM AESTENEHOCTH

4. CTPYKTYPA U COJIEPKAHUE JUCHUAIIIMHBI (MOLYJIST)

Kon HanmeHoBaHue pa3e/10B U TeM /BUJ 3aHATHSA/ Cemectp / | Yacos HuTe IIpnmeyanne
|_saHsTHS Kvoc DAKT
Paspen 1.
1.1 OcHoBHbIE 3aKOHBI XUMHH /JIek/ 1 2
1.2 Xumnueckas KuHeHHKa Ilepuoguueckuil 3aKoH M IepHOAMYECKas 1
cucrema snementoB JI.M. Menneneesa /Cp/
1.3 Xumuaeckast TepMoguHamuka /Cp/ 1 4 0
1.4 JucniepcHble cucTeMsl, pactBopsl /Cp/ 1 2 0
1.5 Teopust crpoenus atoma. Ilepuoauyeckuii 3aKOH B CBETE TEOPUU 1 1 0
CTpOeHMsI aToMa. PagroakTHBHOCTD, H30TOMBI, H300aps! /JIex/
1.6 XuMu4eckas CBsi3b.B3anmMoericTBue Mexay Mosekyiaamu /Cp/ 1 2 0
1.7 OKHUCITUTEIBHO-BOCCTAHOBUTEIbHBIC peakuuu /Jlex/ 1 2 0
1.8 lNanbBaHMYECKHE 3TEMEHTHL. DneKkTponu3 conert /Cp/ 1 2 0
1.9 Koppo3ust mMeramnoB. MeTonbl 3alIMTHl METAUIOB OT KOPPO3HH. 1 1 0
/Jlex/
1.10 CBolicTBa 21€MEHTOB U UX coeanHenuii /Cp/ 1 1 0
1.11 Knaccel opranuueckux coennHenuit /Jlex/ 1 2 0
1.12 Tomumepsl. [Tnactmaccel. Beicokomorekynsphbie coeaunenust /Cp/ 1 4 0
1.13 Xumuueckast uaeHTH(uKanus pemiects /JIek/ 1 2 2
1.14 Knaccel Heopranmueckux coenuHeHui, OInpeneneHue cocTaBa 1 4 0

XUMHYECKOro coeauneHust /Cp/

1.15 Omnpenenenue TermioBoro 3¢ dexra XuMuueckon peakiuu /Cp/ 4 0
1.16 Omnpenenenre 3aBUCUMOCTH CKOPOCTH XUMHYECKOH pEakiuu OT 1 4 0
yCJIOBUH npoTekanus peaxiuii /Cp/
1.17 OKHCIUTEIbHO-BOCCTAaHOBUTENbHBIE peakuun. /J1ad/ 1 4 0
1.18 HampaBnenne WOHHBIX OOMEHHBIX IIPOIIECCOB B  pacTBOpax 1 6 0
3eKTposnToB /Cp/
1.19 pH pactBopos. 'maponus coneii /Cp/ 1 6 0
1.20 Kommnekcusle coenunenus /Cp/ 1 4 0
1.21 VYraeogopost /Cp/ 1 9 0
1.22 Kucnoponconepxxanue coequnenus /Cp/ 1 8 0
1.23 XKupsl, yriaesonsl, 6enku /Cp/ 1 4 0
1.24 KauecTBeHHbIE peakiiuy Ha KaTHOHbL /Cp/ 1 20 0
1.25 KauectBennblie peakunu Ha annonsl /Cp/ 1 20 0
1.26 3amuTHbIC TOKPBITHS MeTauIoB /J1ab/ 1 0
1.27 DOXMA /J1ab/ 1 2
1.28 OnemenTs! [ MaBHEIX, MOO0YHEIX ToATpy /Cp/ 1 40 0
1.29 BeInonHeHre JOMaTHUX KOHTPOJIBHBIX padot /Cp/ 1 20 0
1.30 IoBepxHocTHBIE siBIeHUS. A ncopOus /Cp/ 1 6 0
1.31 Dk3ameH /Dk3aMeH/ 1 18 0
1.32 BeInosiHeHHEe JOMAITHUX KOHTPOJIBHBIX pabot /Cp/ 1 20 0




1.33

BelInosnHeHHe JOMaITHUX KOHTPOJIBHBIX pabot /Cp/ | 1 | 20 | 0

5. ®OHJ OOEHOYHBIX CPEJICTB

Paboyas mporpamma IUCHUILIAHB oOecriedeHa (HOHIOM OIEHOYHBIX CPEICTB VIS MPOBEOCHUS BXOJHOTO, TEKYIIEr0 KOHTPOJS H
nmpoMexyTouHoit arrecranuu. Cozepkanue (OHIa OIIEHOYHBIX CPEJICTB MPEICTABICHO B MpUiIokeHun 1 u 2.

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

6.1. PekoMeHyemMas JuTeparypa

6.1.
ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBo,
JI.1 |CyBopos, A. B./ A. B. |O6mas u Heopranudeckas XuMus B 2 T. Tom 1 [DnekTpoHHBIH pecypc]: Mocksa :
Cysopos, A. b. Y4eOHHK IS By30B W3natenbcTBO
Hukonbckuid. Pexxum nocryna: https://urait.ru/bcode/451817 IOpaiir, 2020
JI.2  |Hukonbckwmii, A. b./  |OOmmas u Heopranudyeckas xumus B 2 T. ToM 2 [DneKTpoHHBIN pecypc]: Mockaa :
A. B. Hukonbckuii, A. |yueOHHK IS By30B W3 pareabpcTBO
B. CyBopos. Pexxum moctyna: https://urait.ru/bcode/451818 IOpaiir, 2020
JI.3  |deromuxuna H. A., O6mas xumusi. JlTaboparopHblii MpakTUKyM. J{J1sl HHKEHEPHO-TEXHUYECKUX CaHkTt-
Mumnaesckas JI. B., HaTpaBJICHHH TOJrOTOBKH U CIIEUAIBHOCTEN: ydeOHO-MeToqrueckoe nocodue |I[lerepOypr:
Tkauésa M. B. Pexxum moctyna: https://e.lanbook.com/book/207029 Jlans, 2022
JI.4  |Koposun H. B., O6mast xumus. Teopus U 3a1aun: yueOHOe mocoOue i By30B CaHKT-
Kynemos H. B., Pexxum nocryna: https://e.lanbook.com/book/291182 [erepOypr:
I'onuapyx O. H., Jlans, 2023
Kawmeimosa B. K.,
Jlanckas U. U.,
MscuukoBa H. B.,
Ocuna M. A., Yapuc
E. A, Awrynos H. A.,
Koposuna H. B.
JI.5 |Burpanenko 1O. T., XuMus: METOIUYECKHE YKa3aHUsI M KOHTPOJIBHBIE 3a/IaHUs JUISl CTYAEHTOB CaHkT-
Baitnakos JI. JI. HanpasieHui noarorosku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, [erepOypr:
05.03.06 o4Hoii (hopMBI OOyUEHUS CIIGIJITY, 2022
Pexxum nocryna: https://e.lanbook.com/book/308699
JI.6  |MopaueBckuit A. I'., |DnexkTpoxumust paciuiaBJIeHHBIX COJIei: yueOHOe TTocoOue sl By30B CaHKT-
®upcosa E. T Pexxum nocryna: https://e.lanbook.com/book/322559 [erepOypr:
Jlans, 2023
JI.7  |Pyccasckas H. B., Xumus: yueOHO-METOIUUECKOE IocoOue HpkyTtck:
Sceko C. B., fIkumoBa |Pexxum nocryna: https://e.lanbook.com/book/342092 UpI'VIIC, 2022
I. A
JI.§  |IxonsHukoB E. B. OOwas 1 Heopranuueckas Xumus. JJabopaTopHbIH NPAKTUKYM IO 00LIeH Cankt-
XAMHH: Y4eOHOE TocoOHe TS TIOATOTOBKH OaKaJlaBpOB 0 HATIPABICHMUSIM [MerepOypr:
18.03.01 «xumuueckas texHonorus», 18.03.02 «3uepro- u CIIGITJITY, 2023
pecypcocOeperarorine mpouecchl B XAMUUECKOI TEXHOIOTHH, HEQTEX MUK U
OHOTEXHOJIOTHU» BCeX PopM 00yUeHUs
Pexxum mocryna: https:/e.lanbook.com/book/348023
6.2. Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu "HTepHeT"
D1 | Xumuk [DnexTpoHHbId pecype]: CallT 0 XUMHH - DIEKTPOH.IaHHbBIe- peXXHUM JocTymna: http://www.xumuk.ru/.-3ar. ¢
9KpaHa
32 |Hayunas snextponHast OubianoTeka [DnekTpoHHbIH pecypc]. - Pexxum nocryna: http:/elibrary.ru/defaultx.asp. - 3aru. ¢
9KpaHa
6.3. Ilepeuens UH(GOPMATMOHHBIX TEXHOJIOT Wit
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust
6.3.1.1|Omneparnronnas cucrema cemeiicrea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2|IIpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3| ArtuBupychnoe I10 Kaspersky Endpoint Security
6.3.1.4|1BM 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 IlepeyeHb HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM U COBPEMEHHBIX IPO(ecCHOHAIbHBIX 023 JaHHBIX

6.3.2.1|Madopmanmonnas cnpaBoynas cucrema: "KoncynprantlImoc"

6.3.2.2|IudopmannonHas cripaBodHas cucreMa: "I'apant Aspo"

6.3.2.3|IIpodeccuonanbas  06a3za  gaHHblx: Hayunas  onekTpoHHas — Oubmuorexa  elibrary.ru  Pexum  mocryna:
http://elibrary.ru/defaultx.asp

6.3.2.4|TIpodeccuonanpHas ©0aza jgaHHbIX: OsekTpoHHbI kKatasor @OI'BOY BO Bsrckuit TATY Pexum gocryna
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOIY JIS)

7.1|Omnucanne MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW Il OCYHIECTBICHHS 00pa30BaTENBLHOrO IMpolecca Mo
JIUCHUIUIMHE (MOAYI0) npescTasiieHo B [Ipunoxenuu 3 PITI.

8. METOAUYECKHUE YKA3ZAHUA 1) OBYYAIOIIIUXCS 11O OCBOEHUIO JUCIHUITIJIMHBI (MOAY JIST)

OcBoeHHUE AUCUUIUTHHBI TPOBOJUTCS B hopMe ayAUTOPHBIX 3aHATHH M BHEAYIUTOPHON CaMOCTOATENBHON pabOTh 00yJaronmxcsl.
[Ipu npoBeneHHMH ayAWTOPHBIX 3aHATUH IMPEIyCMOTPEHO IMPHUMEHEHHE CJIEAYIOUIMX HHHOBAIMOHHBIX ()OPM Y4YEOHBIX 3aHATHIA,
Pa3BUBAIONIMX Y OOYyYalOUIMXCS HaBBIKM KOMAaHIHOW pabOTHI, MEXIMYHOCTHOM KOMMYHMKALMU, NPUHATHS DPELICHHUH, JIUAEpCKHUe
KavyecTBa: paboTa B MallblX TPYIIAX; JAUCKYCCHUS; U3yYEHHME W 3aKpeIUICHHE HOBOTO MaTepuaia Ha WHTEPAKTUBHOW JICKIIWH;
UCIIOIb30BAaHUE OOIIECTBEHHBIX PECYPCOB, COLMANBHBIE NPOEKTHl U APYTUE BHEAYIUTOPHbIE METOJbI OOyueHUs; 0OCYXKJICHUE U
paspenieHre npodIeM; IeOBbIE H POJIEBEIE UTPHI; pa300p KOHKPETHBIX CUTYaLlUH.

KonuecTBo yacoB 3aHATHI B MHTEPAKTHBHBIX ()OpMax OIpeeNIeHO YUEOHbBIM IJIaHOM.

[MpakTHyeckass MOATOTOBKA TIPH pEaNW3aldd TUCHUIDIMHBL OPraHU3YyeTCsl IyTeM MpOBEINCHUs JadOpaTOpHBIX padoT,
NpeyCMAaTPUBAIOMIMX ydYacTHe OOYYalOIIMXCsl B BBIIOJNHEHWH OTHEIBHBIX JJIEMEHTOB paloOT, CBS3aHHBIX C OymyImei
npodeccuoHanbHON ESITENbHOCTBIO.

BHeaynutopHas caMOCTOsATEeNbHAS Pab0Ta OCYIIECTBISICTCS B CIIEAYIONIHX (hopMax:

— CaMOCTOATENIbHOE U3Y4YEeHHE TEOPETHIECKOro MaTepraa (TeM IUCLUILINHEL);

— MOJTrOTOBKA K JIEKIIUAM U Ja00PAaTOPHBIM 3aHITUSIM;

— BBIIIOJIHEHHE KOHTPOJIBGHOHN JJOMaIIHEeH paOoThl M HHBIX HHAWBHIYAIBHBIX 3aJaHH;

— IOATOTOBKA K MEPOIIPHUATHSAM TEKYILIETO KOHTPOJIS,

— MOJTOTOBKA K MMPOMEXYTOYHOH aTTeCTallUH.

[Tpu opraHm3amuM caMOCTOSITENBEHON paboTHl HEOOXOAUMO, TPEXKIE BCEro, OOpaTUTh BHUMAHHE Ha KIIOYEBBIE TOHATHSA, HECYIINe
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM WJIU HHOM pa3jele y4eOHOH NUCLUIIMHBL

1. CamocTOsTENPHOE H3YYEHHE TEM AUCIUIIIMHBL.

I[J'IH pa6OTl>I HCO6XO,}II/IMO O3HAKOMHUTBLCS C y‘IC6HbIM IUIAaHOM JUCHUIUIMHBI U YCTAaHOBUTH, KaKO€ KOJIMYCCTBO YaCOB OTBEACHO
yueOHBIM IUIAHOM B 1I€JI0M Ha U3ydeHHe AUCLUILIMHBL, HA ay JUTOPHYIO paboTy ¢ IpernojaBaTeaeM Ha JICKIIMOHHBIX U 1a00paTOPHbIX
3aHATHSAX, @ TAlKe Ha CaMOCTOSTENbHYIO padory. C Ienpl0 ONTHMAIBHON CcaMOOpraHU3aldk HEOOXOAUMO COIOCTaBHThH ITY
uH(opMaIHio ¢ rpagKOM 3aHATHI U BELIBUTH HauOoJIee 3aTpaTHBIE 110 BpEMEHH U 00beMy TeMBI, YTOOBI 3apaHee ONPEeNeIUTh I
ce0s mepuoapl 00beMHBIX 3amanuil. LlenecooOpa3Ho HauaTh paboOTy ¢ U3YUEHHS TEOPETUIECKOTO MaTeprala, OCHOBHBIX TEPMHUHOB U
TIOHSTHH Kypca ¥ ¢ MICEMEHHBIX OTBETOB HAa HHAWBUIYalbHBIE U TECTOBBIC 3aJaHUSL.

2. IToaroroBka K JIEKIIMOHHBIM U 1a0OPaTOPHBIM 3aHATHSIM.

TpamuunoHHO# (OpMOW MpernoJHeCeHHs Marepuaia sBisieTcss Jiekuus. Kypc Jeknmid 1o mpeaMeTy JaeT HeoOXOIMMYIo
MHGOPMAIMIO MO HU3YYCHHIO 3aKOHOMEPHOCTEH M TEHICHIMH pa3BUTHA OOBEKTa W IpeIMeTa MCCICIOBaHMS H3ydaeMoil
JUCHUIUIUHBL. JIGKIIMOHHBIA MaTepuanl PEeKOMEHAYETCS KOHCHEKTUPOBaTh. KOHCIEKTHI IO3BOJAIOT OOydaroleMycss HE TOJbKO
MOJTYy4YUTh OoJbIIe HHGOPMAIMH Ha JEKLUH, HO U MIPABIIBHO €r0 CTPYKTYPUPOBATh, & B NAIBHEHIIIEM - JTy4Ille OCBOUTD.

IMoaroToBka kK 7a00PaTOPHBIM 3aHATHSM HOCHT Pa3IHUYHBIA XapakTep Kak IO COINCP)KAHMIO, TaK U IO CIOXKHOCTH MCIOJIHEHUS.
MHorue abopaTopHbIe 3aHATHS TPEOYIOT OOJIBIION HCCIEI0OBATENBECKON paboThl, U3yIeHHS JOTOIHUTEIbHON HAYYHO! JIUTEPaTypHI.
[Ipexae YeM MNPHUCTYNMUTh K BBHIMOJHEHUIO TakoW paboThl, OOydaromeMycs HEO0O0XOIUMO O3HAKOMHTBCS OOCTOSATEIBHO C
COJIep)KaHUEM 3aJIaHusl, YSICHUTh €r0, OLIEHUTh C TOYKH 3PEHUS BOCHPUSATHSA U 3alIOMUHAHUS BCE COCTABISIONINE €0 KOMIIOHEHTHI.
Pesynprartel JkcnepuMeHTta, rpadWKd W T.JO. CIEAYET CTPEMHUTHCS IONYYUTHh HEMOCPEICTBEHHO NPH BBINOJIHEHWH DPaOOTHI B
nabopatopun. JlabopaTopHas paboTa cuMTaeTCs BBIINOJHEHHOM TOJBKO B TOM Cilydyae, KOTAa OT4eT o Hel mpuHiT. Yem ckopee
COCTaBJIEH OTHYET [0CJIE NIPOBEACHUS PaOOThI, TEM MEHblIE OyJIEeT 3aTpaueHo TPya U BpeMEHU Ha ee 0(OpMIICHHE.

3. BeInosiHeHHE TOMAIIHEH KOHTPOJIBHOH PaboTHI.

KonTponbHast paboTa sBIsSETCS OAHUM U3 OCHOBHBIX BUIOB CAMOCTOATENIBHOM paOOThI, HANPABJICHHON Ha 3aKpeIIeHUe, yriayOaeHue
u 0000mIeHWe 3HAHUHA 10 JAWCHUIUIHHE. llenbl0 BEIMOJMHEHHsS KOHTPOJNBHOH paboThl sBIsSeTCS (OPMHPOBAHHE HABBIKOB
CaMOCTOSITETIFHOTO TBOPYECKOTO peIIeHHs] MpoQecCHOHANBHBIX 33/1ad. 3agadaMil BBIIOJHEHUST KOHTPOJIBHON DPAOOTHI SBISIOTCS
CcHUCTEeMaTH3alus, 3aKperuieHne, yriyOleHHe W paciiMpeHHe MPUOOPETEHHBIX OOYYaloUIMMCS 3HAaHHWH, YMEHUH M HaBBIKOB IO
qucuuruinHe. OOyyaromuiicst BBINMOJIHAET KOHTPOJIbHYIO padOTy 1O YTBEPXKIEHHOH TeMe MoJ pyKOBOJICTBOM IPEIIOIaBaTes.

4. IloarotoBka K MEPOIPUATHAM TEKYILETO KOHTPOJIS.

B xoHIEe n3ydyeHus Kax 0! TeMbl MOXKET IIPOBOJUTHCS TEMaTHUECKas KOHTPOJbHAs paboTa, KOTOpas SIBISIETCS CPEACTBOM TEKYILETO
KOHTpPOJII OIeHKH 3HaHWi. [lonroroBka K HeHW 3aKiIiOYaeTcsi B MOBTOPEHUH MPOWISHHOTO MaTepuana M TOBTOPHOM pPEIICHUU
3aﬂaHHﬁ, KOTOPBIC paCCMAaTPUBAJIMCH HA 3aHATHUAX, a TAK)KE B BBIIIOJTHCHUN 3a11aH1/n71 JIA CaMOCTOSITEJIbHOM pa6OTbI.

5. [loaroroBka K NpOMEXYTOYHOM aTTECTALIUHU.

IMoaroToBka K 3K3aMeHy SIBISIETCSI 3aKIIOUMTENBHBIM STAllOM HM3YYSHHS JWCLHUIUIMHBI U SBISIETCS CPEICTBOM IIPOMEXYTOUHOTO
KoHTposs. IlonroroBka K SK3aMeHy NpEAINOJIaraeT HM3Y4YEeHHE KOHCIEKTOB JICKIUH, PEKOMEHIyeMOW JHTEpaTypbl U JPYIUxX
WCTOYHUKOB, IIOBTOPEHUE MAaTePHAIOB JaOOpaTOPHBIX 3aHATHH. B mporecce MOArOTOBKY K 9K3aMEHY BBISIBISIFOTCSI BOIIPOCHL, 10




KOTOPBIM HET YBEPEHHOCTH B OTBETE JINOO OTBET 00yJaronieMycs He siceH. J[aHHbIe BOIPOCH MOYKHO YTOYHUTH Y MIPENojaBarelis Ha
KOHCYJIbTAIlNH, KOTOPasi MPOBOAMTCS MEPE]T IK3aMEHOM.




ITpunoxenue 1

OOH/JI OIEHOYHBIX CPEJICTB
JUIS IPOBENCHUS TPOMEKYTOYHOM aTTECTAllMK 1O AUCLUIIINHE

Hamnpasnenue noarorosku 20.03.01 TexnocdepHas 6e30macHOCTh
Hanpasnennocts (rmpodmis) nporpammel OakanaBpuara "TloxxapHas 6e30macHOCTE"



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

Hacrosimuii ¢oua onenounsix cpencte (POC) BXomuT B cocTaB pabouei MporpamMMbl JAUCIUILIHHBI « XHUMHSD» H
TIpeJHa3HaYeH Ui OISHKH IUIAaHUPYEMBIX Pe3yNbTaToB OOYUCHHWS - 3HAHWHA, YMEHHH, HABBIKOB, XapaKTCPH3YIOMIMX STaIlbl

(hopMupoBaHHS KOMITETEHINH (I1.2) B MpoIecce N3yYeHNs JAHHOW AUCIUTLIINHEL.
@®OC BKmOYaeT B ce0sl OLIEHOYHBIE MaTePHAIIbI IS TPOBENICHUS IIPOMEXYTOUHON aTTecTanuy B hopMe 3adera.
®OC pazpaboTaH Ha OCHOBaHUU:

- ®I'OC BO - oOakamaBpuar mo HamparieHuro mnoaroroBku 20.03.01 TexnocdepHas Oe3onmacHOCTh (IpUKa3

Muno6pHayku Poccun ot 25.05.2020 1. Ne 680)

- Ilonoxenus: «O dopmupoBaHuu (OHAA OLEHOYHBIX CPEICTB Ui MPOBEACHUS TEKYLIeH, MPOMEXYTOYHOH |

HTOTOBOM aTTECTAIlMU 00YYArOIIUXCs 10 00pa30BaTeIbHBIM IIPOrPAMMaM BBICIIETO 00pa30BaHMS».

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

OIIK-1: CriocoOeH y4nThIBaTh COBpEMEHHBIE TEHACHIIMN Pa3BUTHSI TEXHUKH U TEXHOJIOTHI B 00J1acTH TeXHOChepHOU

6e3OHaCHOCTI/I, H3MepI/ITeﬂLHOﬁ Y BBIYMCIIUTEILHOM TCXHHUKHU, I/IHqJOPMaHI/IOHHI)IX TEXHOJIOTUI Ipy pCUICHUHN THUIIOBBIX 3a/1a4 B

00sacTH MpoheCCHOHATBHOMN ACATSILHOCTH, CBI3aHHOM C 3aIIUTON OKPY KAIOIIeH Cpeibl U 00ecIedeHneM 0e30MacHOCTH

4eJI0BEKa;
Kon Jtansl GOPMHPOBAHHS KOMIETEHIIUH
¢opmupye B IIpoLiecce 0CBOEHHs 00pPa30BaTeIbHOM NPOrpaMMBbl
Mo
KOMIIETEH HavaabHblii OcHoBHoI1 3aKII0YHTeNbHBIH
HUH
Xumus I'mpporaszonnHaMuka OKkcIutyaTanus CIIacaTeNIbHOM
HauepratensHast reomerpus u | Temmodusuka TEXHUKHU
WHKCHEpHas rpaduka OJeKTPOHUKA U 3IEKTpOTeXHUKa | [Ipom3BoacTBeHHAs MPaKTHKa
MarepuarnoBeneHue. Mertposorust, crangaptuzammsa u | (IIpexmuniomaas npakTuka)
TexHonOrns KOHCTPYKIMOHHBIX | cepTH(UKAnUs Tl'ocynapcTBenHas UTOTOBAs
MaTepHasoB ConpoTuBjIeHNE MaTEPUAIOB aTTecTanus
Teoperuueckas MEXaHHKa CnacaTenbHasi TEXHHKA
OIIK-1 CoBpeMeHHbIE MaTepHaIIbI OCHOBBI HayYHBIX UCCIIEIOBAaHUN
Wndopmaruka OCHOBBI TEOpPHM CHACATEIBHOU
YueOHas MPaKTUKA | TEXHUKH
(O3HakOMUTENbHAS MTPAKTUKA) [TpousBoacTBeHHAs TIPaKTHKa
(OxcryaraioHHast IPAKTHKA)
IIpousBoacTBeHHAS MIPaKTHKa
(TexHoNOrNYECKAas IPAKTUKA)

3. [lnanupyemble pe3yabTaThl 0CBOCHUSI 00pPa30BaTeJILHON MPOrpaMMbl MO JMCHUIIJIMHE, BBIPaKeHHbIE Yepe3

KOMIIETCHIMH 1 HHAUKATOPBI UX Z[OCTPI)KCHHF[, OIMMCAaHHE HIKAJ OLICHUBAHUA

HaumenoBa
e HaumeHoBaHnue
Konx u HammeHoBaHHue OIIEHOYHOI'0
Koa n HauMeHOBaHUE HHANKATOPA JOCTHKEHUS KOHTPOJIUP
(popMupyembIx . CpeAcTBa
N (hopMupyemoii koMneTeHINN yeMBbIX N
KOMMeTeHIUii NMPOMEKYTOYHOM
pa3aesoB U
aTTecTaluu
TeM
OIIK-1. CniocobeH pe- CriocoOeH PUMEHSTh CUCTEMY
IIaTh THITOBBIE 32/1a91 (hyHIaMEHTAIBHBIX 3HAHUH IS PEILICHAS
npodeccroHaNbHON TEXHUYECKUX U TEXHOJIOTMYECKUX 3a/1a4 B
€ATeIbHOCTH Ha npo¢eCcCUOHANBHOM AesITeNbHOCTU
a . pod A Paszien 1 TecroBbie
OCHOBE 3HaHUI1 cojlepIKaHHs SAAHIA 1
OCHOBHBIX 3aKOHOB o
MATEMATHICCKHX 1 OIIK-1.3 paboueit BOIIPOCHI K
[IpOrpaMMbl 9K3aMeHy IO
€CTECTBEHHBIX HayK C
Y AUCTIHTUTAH JIMCIIUTIINHE
MIpUMEHCHHEM -
HHPOPMALTNOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI

21.]'[51 OLCHKH C(i)OpMI/IpOBaHHOCTI/I COOTBETCTBYIOLIUX KOMHeTeHHHﬁ 10 JUCHUIIIINHC «XUMHUSDY IIpyu IIPOBCACHUN

MIPOMEXXYTOYHOH aTTecTanuy B (popMe 3K3aMeHa MPUMEHSIETCS CIEAYIOIast IIKala OLeHNBAHMS:

Ne |

KpuTepuH OleHHBAHHS |

[IIkaja oreHUBaHUs




HEYJIOBJIETBO- YOBJIETBOPH-
XOPOIIIO OTIIMYHO
PHUTEIHHO TEINBHO
IToka3zarenu
Huszkuit  yposens| IIpencraBineHsl Tsepnoe 3HaHue| BrIcokuil ypoBeHBb
YCBOCHUS 3HaHUA TONBKO | MaTepuana YCBOCHHUS
YpoBeHs YCBOEHHS
MaTepHaa. OCHOBHOT'O MaTepHana,
obyuaionpmes IIponemoncTpu MaTepuaga, HO He IIPOAEMOHCTPU
TEOPETUYECKUX 3HAHUK U p P P ’ p ™
pOBaHO  HE3HAaHHUE| YCBOCHBHI ero pOBaHO yMeHue
yYMEHHE HCHOIb30BaTh UX .
3HAYUTENbHON JleTanu TECHO  CBA3BIBAThH
TUTS pereHns
9acTH TEOPHIO c
npodeCcCHOHANBHBIX 33134 N
TEOPETUIECKOTO MIPaKTUKOH
MaTepuaia
OO6yuaromuiics OO0yuaromuiicst OOyuaromuiics OO0yuaronuiics
HEYBEPEHHO, C| UCIIBITHIBAET MIPaBUIIBHO cBOOOJIHO
0OIBIITUMH 3aTPyAHEHHUS  IpU| NPUMEHSET CIIpaBIIsSIETCS c
3aTpyAHEHISIMA BBITTOTHEHIH TEOpEeTUIECKHe 3a/1auamu,
BBITIONTHSIET MIPaKTHYECKHUX MTOJIOKEHUS IpH| BOIIpPOCaMHU u
MPaKTHIEeCKUE a0oT CIICHUH TUMH  BHIAMH
IlpaBuiibHOCTD  pelIeHUS p p p APy A
paboThI MIPaKTHIECKAX TIPUMEHECHHUS
MPAKTAIECKOTO 3aIaHU .
BOIIPOCOB M 3ajady,| 3HAHW, npuyeM He
BIIaJICET 3aTpyAHseTCA c
HEOOXOIMMBIMU OTBETOM npu
HaBbIKaMU Y| BUJOU3MEHEHUU
pueMaMu UX| 3amaHui
BBITIOJTHEHUST
Jloru4HoCTB, Cy1iecTBeHHbIE Herounoctu B| 'pamotHoe u mno| HcuepneiBarorie
000CHOBAaHHOCTS, OIIMOKH, HET| OTBETax, CyIIECTBY MOCJIEI0BATENb-HO,
YETKOCTb oTBETa Ha | OTBETOB Ha| HEIOCTaTOYHO U3JI0XKEHUe YEeTKO U JIOTMYECKU
BOIIPOCHI JIOTIOJTHUTENbHBIE [paBUJIbHbIE TEOPETUYIECKOT O CTpOHHO
YTOUYHSIOIINE (hopMyIHPOBKH, MaTepuania, HE| u3/Iaraercs
BOTIPOCHI HapyIIeHUs JIoITy cKast TEOpPeTUYECKUI
JIOTHYECKON CYIIeCTBEHHBIX MaTepHai
MTOCTIEIOBATEIBHOCT | HETOYHOCTEH B
U B U3IOXKEHUH| OTBETE HAa BOIPOC
MIPOTPaAaMMHOTO
MaTepHaa.
Pabota B TeueHnue | Mmerorcs Hmerorcs AKTHBHaA, AxTHBHaA,
ceMecTpa, HalW4YMe | MHOTOYHCIICHHBIE | MPOIMYCKH 3aHATHH,| 3aJ0IDKEHHOCTh 3a/10JKEHHOCTh
3a/10JDKEHHOCTH MO | MPOIYCKH 3aHATHH,| YacTUYHAs OTCYTCTBYET OTCYTCTBYET
TEKyIIeMy KOHTPOJIO | 3aI0JDKCHHOCTh TI0| 33J0JDKEHHOCTH TI0
yCIIEBa€MOCTH. TEKyIeMy TEKyIEeMY
KOHTPOJIIO 3HAHUHM | KOHTPOJIIO 3HAHUHN

4. TunoBble KOHTPOJbHBIC 3aJaHMs WJIH HHble MaTepHalbl, HeOOXOAMMBbIe [IJsl OLNEHKH 3HAHWIl, YMeHMIi,
HABBIKOB M (WJIM) ONbITA [eATeJbHOCTH, XapaKTepU3YIOIIUX 3Tanbl (OPMHPOBAHHS KOMIIETEHLIMII B mpouecce
O0CBOEHHS 00pa3oBaTe/ILHOI MPOrpaMMbl

Bonpocs! 1/ NOATOTOBKH K 3K3aMeHY M0 JHCHHUIIIMHE
«Xumus»
Hanpasnenne nmoarorosku 20.03.01 TexnochepHas 6e30macHOCTh
Hamnpasnennocts (mpoduiis) nporpammel bakanaspuara "[loxapHast 6e30macHOCTD"

1. Xumus Kak npeaMeT ecTecTBO3HaHus. [IpeaMeT XMMUH 1 €TO CBsI3b C APYTUMH HayKaMH. 3HAUYCHUE XUMUH B N3yUCHUH
MPUPOIBI ¥ Pa3BUTHU TEXHUKH U CETILCKOTO XO3SHCTBA.

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

3. Cremnenp 3MEKTPOIUTHUECKON auccoruaniy. PakTopsl, BIMSIONNE HA BENWUINHY CTEHEHU aucconnanni. CUiIbHBIE U
cy1a0bIe AIIEKTPOJIUTHI.

4. Katogusle 1 aHOAHBIE NOKpBITUS. KOppo3us XpoOMUPOBAaHHOTO JKeNle3a IPU HAPYLIIEHUHU LETOCTHOCTH MOKPBITUS

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

6. OOmias xapakTeprCTHKa METaJUIOB, UX (PU3NYECKHe CBOWCTBA. 3aBUCHMOCTH CBOWCTB METAJUIOB OT MX IOJIOKEHHUS B
nepuoaunueckoit cucreme J[. . Menneneena

7. BHyTpeHHEe CTpoeHHE METaIIOB. XUMHUECKHE CBOIICTBAa METAJIIOB.

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

9. OcHOBHBIE 3aKOHBI XMMUU: 3aKOH COXpaHEHUs Macchl U 3Hepruu M. B. JloMoHOCOBa, 3aKOH MOCTOSHCTBA COCTaBa
XUMHYECKHX coennHenui [pycra.



10. JI€rkue KOHCTPYKLMOHHBbIE MeTaiuibl. bepusunid, maruuii, amromMuHuil. dusnyeckrue U XUMUYECKHE CBOMCTBA, HX
COE/IMHEHUSI, CILIaBbI, UCTIOJIb30BAaHNE B TEXHUKE. AM(MOTEPHOCTh OKCHIOB U THIPOKCHUIOB OSPUILINS M AITFOMHHUSI

11. Koppo3us 1yKeHoro ele3a B pa3IHnyHOi cpesie.

12. Kitaccel HEOpraHMYeCKHX COSAWHEHWA; OKCHIBI OCHOBHBIC, KHCIOTHBIE W amdoTepHble. ONHIINTE XUMHUYECKHE
CBOICTBA OKCHAA Kaubpus U okcuaa cepsl (VI).

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

14. XuMust 3IeMEHTOB CEMEWCTBA JKelle3a, X CIUIaBBl M UX XMMUYECKHe COeAnHeHMs. Hamummure ypaBHEHUS peakiluid, C
MOMOIIBIO KOTOPBIX MOJKHO OCYILIECTBUTh CIeyIolHe MIpeBpalleHHs:
Fe(OH)3—>Fe(OH)2C1—>FeOHClz—>FeC13—»Fez(SO4)3.

15. KoHnieHTpanuss pacTBOpOB, cHmocoObl ee BbIpakeHHs. Paccumraiite Maccy THOpOKCHAAa HATpUsl M MacCy BOJBI,
HeoOxoaumyto i purotosienus S00r 5% motrorero pacTsopa.

16. DKBUBAICHT, KOJIMYECTBO BEIIECTBA SKBUBAJICHTA, MOJIIPHAS Macca SKBHBAJICHTOB. 3aKOH SKBUBAJICHTOB.

17. O0mue MOHATHS O MOJYIPOBOJHUKAX, UX XMMHUYECKOH NMPHPOJE, SHEpreTHIeCKHe 30HbBI (BAICHTHAA, 3allpelIéHHas U
30Ha TIPOBOJIMOCTH).

18. TloHaTHEe O HOHOpHOW W aKHenTOpHOW mnpuMmecsx. OO030p pP-37IEMEHTOB OOJIAAIOIUX ITOIYIPOBOIHUKOBBIMH
cBoiicTBamu (00op, yriiepoJ, KpeMHHH, repMaHuii ¥ 1p.). [IprMeHeHe nomynpoBOJHUKOB B COBPEMEHHON TEXHHKE.

19. Oxcuas! ¥ THAPOKCUABI MapraHia, ux cBoMcTBa. OKUCIUTEIbHBIE CBOMICTBA IIEpMaHTaHaTa KaJlus B pa3IMYHbIX CPEAax.

20. 3akoH ABorajpo, ciefcTBre u3 3akoHa. [locTosHHas ABoranapo. [lonsaTue o MomsspHOM 00BEME.

21. Ctpoenue, kiaccupuKaIus 1 CBOUCTBA OPraHUIECKUX COCTUHCHUH.

22. YTI1eBOIOPOIBI M HX TIPOU3BOIHEIC.

23.CoctaB M CBOHCTBa OpraHMYECKOrO TOIUIMBA. TBEpIOe, >Xuakoe W Tra3oo0pasHoe TormmBo. [loHATHE O (U3HKO-
XMUMHYECKHX MPOIIECCax TOPEHHs TOILTHBA.

24.KatonHble W aHOJHBIC TOKPHITHSI. KOppo3us XpOMHpPOBaHHOIO Kelie3a NPU HApPYIICHHH IEIIOCTHOCTH TOKPBITHS B
KHUCIION 1 HENUTpaIbHOU cpefe.

25. BO3HUKHOBCHHE U pa3BUTHE NPOOJIEMBI CTPOCHHUS aToMa. S nepHast Mosienb atoma 1o 3. Pesepdopmy.

26. CocTaB aTOMHBIX sijiep, MpoToHHO-HelTpoHHas Teopust [1.J1. Urnarenko u E.H. 'anona. 3oTome!.

27. Xumus nonumMepoB. CriocoObl MoTydeHHs TOTUMEPOB, PEAKIIUH TOJTUMEPU3AINY U TOJIMKOHICHCALIUH.

28.3aBUCHMOCTb CBOWCTB ITOJIMMEPOB OT COCTaBa M CTPYKTYPHI. XUMHS MOJUMEPHBIX KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.
[TonmMepHbIe TOKPHITHS U KIIEH.

29. MeTooM 3IeKTPOHHOTO OanaHca moadepute KOI(hPHUIUESHTH, YKKUTE OKHCIUTENIh M BOCCTAHOBHUTENb B PEAKIUIX:
Zn+HNOsomy—Zn(NO3),+NO,+H,0;

FC(OH)2+02+H20—>FG(OH)3;

30. OcnoBnble noctynatel H. bopa. KopmyckynsipHo-BOIHOBO# ayanu3m 37eKTpOoHOB. OCHOBHBIE MOJO0XKEHUS KBAHTOBOM
xumud. KBaHTOBBIE UnCIia, SHEPreTHYEeCKEe YPOBHH, [TOlypOBHHU, aTOMHBIE OpOUTAIH.

31. bepumii, amomuanid. Ouznyeckue U XMMHUYECKHE CBOWMCTBA, MX COCIUHEHMsI, CIUIaBhI, UCMOJIb30BaHNE B TEXHHKE.
Hanmmmmre ypaBHeHMs peakmuid, C IIOMOMIBI0 KOTOPBIX MOXXHO OCYIIECTBHTH  CICAYIOIIHE  IPEBPAICHHS:
Be—BeO—BeCl,—Be(OH),—K,BeO,—BeSO,

32. Koppo3ust TEXHUYECKOT0 JKeJle3a B Pa3IniHbIX Cpefiax.

33. Kondurypanus >1eKTpOHHBIX OpOuTaleii B IPOCTPaHCTBE: S-, P-, d-, u f — op6uTamu. EMKocTs ypoBHeii 1 moIypOBHEiH.
Pacripezniesienue 251eKTPOHOB B aTOMe, MPUHIIMIT HAMMEHBIIEH sHepriH, npasuwio B. M.Kieukosckoro. 3anomHenue opouTaitei
JJIEKTPOHAMH B peajbHBIX aToMax, npuHuun [laymu, npasuio ['ynaa.

34. Cnoco0Obl n3obpakeHust pacnpeaeneHust 3nekTpoHoB: 1) meron Koccenst; 2) anexktponHbie hopmyisl; 3) rpadudeckue
JIEKTPOHHBIE CXEMBI. XapaKTEePHUCTHKA 3IEMEHTOB UCXO/ U3 CTPOCHHUS UX aTOMOB.

35. Maruuii. Dusndeckre ¥ XMMUYECKHE CBOICTBA, COEAUHEHMS, CIIJIaBBI, MCIIOJIL30BaHNE B TEXHHUKE.

36. CocTaBbTe YpaBHEHUS PEAKIIMA IS METIOYKH IPEBPAIICHUH:

Zn—7ZnCl,—Zn(OH),—Na,Zn0,—ZnSOs— Zn(OH),

37. llepuonnueckuii 3akon [.M1.MeHeneeBa - OCHOBHOH 3aKOH XUMHUH, €r0 COBpeMeHHas opmynupoka. [lepnomndeckas
cucreMa xumudeckux oanemeHToB JI.M.MenneneeBa kak rpaduueckoe H300paKeHUE MEPUOANYECKOrO 3aKOHA, Kak
KJaccu(UKaIys aTOMOB 10 CTPOSHHUIO HX JIEKTPOHHBIX 000JIOUEK.

38. I'pymmsl, mepuoabl U CeMeicTBa s, p, d, f — ameMeHTOoB.

39. AmomuHuii, ero (GU3MUECKHe U XMMHUYECKHE CBOWCTBA; COCJMHEHMs AJTIOMUHHUS: OKCHJ M TMAPOKCHUI, UX CBOWCTBA.
CIi1aBel Ha OCHOBE aTFOMUHUS, NCTIOIh30BaHUE B TEXHUKE.

40.Kunenne u 3amep3aHue pacTBOpoB. 3akoHbl Paymsa. Amtudpmssl. Ilpm kakoil Temmeparype 3amep3aeT pacTBOD,
conepskanuii 1000r rmunepuna C;Hs(OH)s u 2000r Boss!.

41. MeTanibl 1 HEMETAJUIb, UX TOJI0KEHUE B IEPUOINYECKON CUCTEME.

42.OcHOBHBIE CBOMCTBAa JJIEMEHTOB — aTOMHBIH paauyC, DJHEpPrus HOHU3AIMH, CPOACTBO K DJJIEKTPOHY U
3JEKTPOOTPHLIATEIBHOCTh, BO3MOXKHBIE CTEINEHH OKUCIIEHHS, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA 3JIEMEHTOB.
V3meHeHHe CBOMCTB AJIEMEHTOB B IepuoAax u rpynnax. O0ueHayqHoe 3Ha4eHHe MePUONIECKOr0 3aKOHA U IEPHONIECKOM
cucremsl JI.11.Menaeneena.

43. X¥MHS METaIIOB MTOATPYIIITEL XPOMa, HX COCTUHEHNUS, HCIIOJIB30BAHNE B TEXHUKE.

44. Peaknny oOMeHa B paCTBOPAx 3JIEKTPOIUTOB Ha puMepax peakuuii: Na,COs+HCl—; Fe(OH);+H,SO4—.

45. Turmel XUMAYECKOHN CBSI3U: KOBaJCHTHAs, NOHHAs, MeTaiutmueckas. PaGotsl JIbtouca, ['elitinepa, Jlonnona, [lonuara n
JIp. B YUYCHUH O XUMHUYECKOU cBsi3u. MloHHas cBs3b, €€ mprpo/ia, HOHHBIE KPUCTALTEL. KpucTaluimyeckne BemecTBa ¢ MOHHOU
pemeTKo’, UX CBOMCTRa.

46. XuMHsl TUTaTHHOBBIX METAJIOB, CTPOCHHE aTOMOB IUIATWHBI, NMaUIagusi M PYTEHUS, OKCHUABI M THIPOKCHUIBI, HX
CBOICTBa.

47. MeTtomoM 3IIeKTpOHHOT0 Oastanca moadepure ko3dduimentsr B ypaBHeHusax: ZntHNO;kouy—Zn(NO3),+NO,+H,0;

48 ZH+HNO3(pA33,)—>ZH(NO3)2+NH4N03+H20



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

50. MeTo/ BaJCHTHBIX CBSI3€ii M MOJICKYJSIPHBIX opOutajiei. CrocoObl M300pakeHUS KOBAICHTHBIX CBS3€i, CBOHCTBa
KOB&JICHTHBIX CBSI3€H: [UIMHA, SHEPT U, HACKIIIIEHHOCTb, HAIIPABJICHHOCTD.

51.TlonsTHe O THOPHIU3AIMHM ATOMHBIX OpOWTaNlell. G M T — CBSI3U. Pa3HOBHIHOCTH KOBAJICHTHOH CBSI3U — HETIOJISPHAS,
MOJISIPHAS, JOHOPHO-aKIIENTOPHAS

52.Menp, CTpOEHUE aTOMa, COSAVHEHNS MEN U UX CBOMCTBA, CIUIaBbl HA OCHOBE MeAu. Hamumute ypaBHEHUs peakuui, ¢
MIOMOIIBIO0 KOTOPBIX MOXKHO OcymiecTBuTh cieayrone npespamenus: CuO—CuCl,—Cu(OH),—Cu(HSO4),—CuSO..

53.3amura MeTaIOB OT KOppo3uH. Pasnuunble BBl MOKpHITHH. Kopposus HUKENHPOBAHHOIO Xejle3a B BOAHO —
BO3JIYIIIHOM cpejie.

54. MeTannuyeckas CBsA3b, €€ 0COOCHHOCTH, XMMUYECKHE CBOICTBA METAJIJIOB.

55. AnmroMUHUMN, €ro aTOMHBbIE XapakTepucTUKH. OTHOIIEHWE alFOMHUHHUSA K BOJE, KHCIOTaM, IenodaM. AJOMUHUN B
crmaBax.  CocraBpTe  ypaBHEHHS  PEAaKIMH, C  TOMONIBIO  KOTOPBIX  MOXHO  OCYIIECTBHUTH  IPEBPAILCHHUS:
Al—Al(S04);—AI(OH);—AI(OH),Cl—AICl;.  [Ins OKHCIHUTENFHO - BOCCTAaHOBHUTENBHBIX YpaBHEHHWH COCTaBBTE
JJIEKTPOHHBIHN OajlaHC, K peakIusM 0OMEHa COCTaBbTE HOHHBIC YPABHEHUSI.

56.3akoH ABoranpo u ero ciuenctBus. MomsapHbIi 00beM raza. Kakas macca, kakoe KOJIMYECTBa BEIIECTBA, KaKOE YHCIIO
MOJIEKYJI, KAKOE KOJIMUECTBAa SKBUBAJICHTOB COOTBETCTBYET 00bEMY KHciopona 11,2 (H.y.).

57. KommnekcHble coequHeHus. KoopaunanumoHHas Teopus Bepnepa. Mertonsl momydeHus. BHYTpeHHSST U BHeIIHsA
KOOp/AWHAIIMOHHbBIE c¢epbl KoMmIuiekcoB. CTpyKTypa BHYTpEHHEH KOOPIMHAIMOHHOW cdeprl. lleHTpanbHbBIA aToM -
KOMIUIEKCO00pa30BaTellb, JIUTaH/Ibl, KOOPANHALMOHHOE YHCIIO, 3apsi/l KOMIUIEKCHOTO HOHA.

58. XumMuueckas CBSI3b B KOOPAMHAIIMOHHBIX COCTMHEHHSX. THIBI KOMIUIEKCHBIX COCIMHEHHH. 3HauCHNE KOMIUIEKCHBIX
COEIMHEHUH B XUMHH, OMOJIOTHH, CETBCKOM X03SHCTBE M TEXHUKE.

59.luHk, cTpoeHHe aTOMa, XMMUYECKHE CBOMCTBA IUHKA, COEJMHEHUS [INHKA U UX CBOMCTBA.

60. Hammmmre ypaBHEHMSI peaknui, C IIOMOIIBI0 KOTOPBIX MOMKHO OCYIIECTBUTH CIEAYIOIIUE IPEBPAILCHHUS:
Zn—ZnSO4—Zn(OH),—(ZnOH);PO4—Zn3(PO,),. K peakiuusiM oOMeHa cOCTaBbTE MOHHBIC YPaBHEHUsS, K OKHCIUTEIBHO —
BOCCTaHOBUTEJBHBIM PEAKIMSIM COCTaBbTE yPaBHEHHS dJIEKTPOHHOTO OanaHca.

61. DnexTponn3 pacTBOPOB M paciuiaBoB. [lociaenoBaTeIbHOCTh pa3psaAKH MOHOB Ha 3JIEKTpoAax. DIEKTPOJIU3 pacTBOpa
cyibdara HaTpusl.

62. O0paTIMOCTDh XUMIUECKUX PEAKIHA. XUMIUECKOE paBHOBECHE B TOMOTEHHBIX U T€TEPOTCHHBIX cucteMaX. COCTOsSHIE
JUHAMHYECKOTO XHMHYECKOTO PAaBHOBECHS, YCJIOBHS M IIPU3HAKH PABHOBECHOTO COCTOSHHUS. KOHCTaHTa XHMHYECKOTO
paBHOBECHS], €€ POJIb B OLICHKE HANPaBICHHOCTH XUMUYECKUX PEaKIUH.

63. CmenieHne paBHOBECHS IIPH M3MEHEHUH KOHIIEHTPAMH PearrpyronX BEIIeCTB, TEMIIepaTypsl U AaBieHus. [IpuHonn
Jle - lllarenbe. Ponmp mpeacTaBieHuil 0 XUMUYECKOM PaBHOBECHHM B MOHMMAaHHM M OICHKE XMMHUYECKHX U OMOJIOTMYECKHX
MIPOLIECCOB.

64. TexHU4eCKHid MPOrpecc U 3KOJOTHYeCKHue TpodieMbl. Pojb XMMUK B PELICHUH SKOJOTHYeCKUX npodsieM. [IpoaykTs
ropeHHs TOIIMBA U 3alluTa BO3LYLIHOro OacceiiHa oT 3arps3HeHus. BomopoaHas sHepreruka. [lonydeHune u MCIOIb30BaHUE
BOJIOPO/IA.

65. DHepretnueckne 3()(HEKTHl XUMHUSCKHUX PEaKIWH. BHYTpPEHHSS SHEPrus W DHTAIBINSA 00pa3oBaHUS XUMHYECKHX
coequnenuil. Tepmoxumus. IlepBoe Hauano TepMOANHAMUKY, €70 3HAYEHHE U IPUMEHEHHE.

66. Tunbl OKUCIMTENBLHO — BOCCTAaHOBUTENIbHBIX peakuuid. BakHeWlue OKUCIMTENM W BOCCTAaHOBHUTENW. Metomom
AIIEKTPOHHOTO Oajanca noabdepuTe KO3 PUIHEHTHI:

67.Fe+Cl,—FeCl;;

68 Hg+HNO3 (pazﬁ)_)Hg(NO3)2+NO+H20,

69. DeKTpoar3 pacTBOPOB, NMPUMEHEHHE €ro Ui IOJIydeHUs M padUHHPOBAHUS METAJUIOB (Ha IPUMEpE IJIEKTPOJIH3a
cynbdara MeIu ¢ MEIHBIM aHOZOM).

70.3akon I'.U. T'ecca, creacTBusi M3 HEro, MPHMEHEHHE IS PACUETOB TEIUIOBHIX 3(P(PEKTOB XUMHUYECKHX PEaKIHii.
TeroTsl 00pa3oBaHuUsl W TEIUIOTHI CrOPaHWS XUMUYECKHX BEIIECTB HA NMPUMEPaX PEaKlUi OKHUCIECHWS Pa3IM4YHBIX BHJOB
TOILINBA.

71. Kakue mpomeccsl MPOUCXOAAT IPU KOPPO3UH IIMHKA, TOKPHITOro cioeM meau? Kaxoe 3to nokpsrrue?

72. Beraucnute Maccy xiopuaa xkenesa (I11), Heooxoaumyto s npurorosienust 300mi 0,011 pactBopa.

73. BTopoe Hauano TepMOIWHAMHKU. DHTPOIHUSA U €€ M3MEHEHHEe B XMMHYECKHX Mpolieccax. JHeprus ['m66ca. Ycnosue
CaMOIPOM3BOJIBHO-TO IPOTEKaHWS XHMHUYECKHX peakiuid. PacueTsl W3MEHEHHMM OSHTponuM H »Hepruum [ubbca s
OTIpEZICTICHHUS HAalPaBICHHOCTH MPOTEKAHUS XUMHUYECKHX ITPOIIECCOB.

74. XuMudeckast KOppo3Hs METAJIOB, €€ MPUInHbBL. Koppo3us amoMHUHIS B KUCIBIX M IMIETOYHBIX Cpeax.

75.Xene3o, ero ¢pusnueckrne u xumudeckue cBorictsa. Coenuaenust xenesa. CrutaBsl kene3a. YyryH u cTais.

76. CKOpOCTh XMMHUYECKHUX PEAKIUHA U €€ 3aBUCHMOCTb OT KOHIEHTPALMU U TEMIEpaTyphl. 3aKoH AekcTByromux mace K.
I'ynenbepra u I1. Baare. Koncranra ckopoctn XuMu4eckoi peakiuu, ee ¢usndeckuil cMbicn. 3akoH Bant-I'odda. Dneprus
AKTUBAIUU.

77.CunbHBIE AJIEKTPONUTHL, WX aAuccoruanug. COCTOSHHE CHIBHBIX DJICKTPOIUTOB B pPACcTBOpaxX, AaKTUBHOCTh U
KO3 PHUIUEHT AKTUBHOCTH HOHOB.

78.MetonoM anekTponHoro Oananca nojbdepute kod3h¢unuentsr B ypaBHeHHIX: CutHNOsom)—Cu(NO;), +NO,+H,0;
Cu+HN03(pa35,)—> CU(NO3)2 +NO+H20;

79. BnusiHMe KaTanu3aTOpPOB HAa CKOPOCTh XUMHMYECKHX peakiuil. ['OMOreHHBII M TeTeporeHHbIl Katanu3. MexaHus3m
JIEWCTBHS KaTaJIn3aTOpOB B TOMOT'€HHOM M T'eTE€POreHHOM Karayim3ax. VIHrHOMTOpHl M mpoMoTOpbl B Karanuse. IloHsTne o
LEMHBIX PEAKIUAX TOPEHUS TOIJINBA.

80. Peakiiuu oOMeHa B pacTBOpax AJICKTPOJIMTOB Ha MIPUMEPAX: Na,COs;+HCl—; Fe(OH);+H,SO4—;

81. 'ampBaHOKOPPO3MS, MPHUMHBI €€ BOSHUKHOBEHHs. Koppo3us criaBa aIOMUHUS M MEAH B Pa3IHMUHBIX Cpeaax.

82.IlonsiTne 00 2IIEKTPOAAX W AIIEKTPOJHBIX NoTeHiuaidax. CTaHAapTHBIA BOJOPOIHBIM dieKTpoa. Psan craHmapTHBIX
3JIEKTPOAHBIX MOTEHIMANIOB. Y paBHeHNe HepHeTa. ['anbBaHUYECKUE STIEMEHTBI.



83. Peakiiun oOMeHa B pacTBOpax AJICKTPOJIMTOB Ha MIPUMEPAX: Na,COs;+HCl—; Fe(OH);+H,SOs—;.

84. Ctpoenne atoma xpoma. OKCHIBI ¥ THAPOKCHIBI XpOMa, UX XapakTep. OTHOIICHHE XpOMa K CUIIbHBIM OKHUCIUTEIISIM.

85. O0ume cBeeHus 0 pacTBopax. THIibl pacTBOpoB. BojiHbIe 1 HEBOIHBIE PACTBOPBL. DHEPreTHKA MPOLecca PACTBOPEHHUSI.
PacTBOpuMOCTS BemecTB. 3aBUCHMOCTD PACTBOPUMOCTH OT MIPUPOJIBI M CBOMCTB PACTBOPHUTEIIS 1 PACTBOPEHHOTO BEIIIECTBA.

86. AMpotepHbIe BMEKTpONIUTH, HX aAucconuanysa. CocTaBbTEe HOHHO—MOJIEKYJSIPHBIE YPaBHEHHS B3aMMOJCHCTBHA
ruapokcuaa xpoma (I11) ¢ kucaoTamu U menoYamMu.

87. 'anpBaHn4ecKue 311eMeHTHI. [Iporieccsl, mpoTeKarommue Ha JIEeKTpoax. DIEKTPOABIKYILAs CHIIa HJIEMEHTA.

88. [IpoTekTopHas 3alMTa METAJUIOB OT KOPPO3HH. DJIeKTpo3amura. I HrHOUTOpsl KOPpO3HH.

89. Ctpoenne aroma jxeneza. duznyeckne M XuMHUYeCKue cBoWcTBAa. KOpposusi TEXHHYECKOTO jKene3a B PasiIMYHbIX
cpenax.

90. KoHuleHTpalyisi pacTBOPOB, pa3jM4HbIE CIIOCOOBI €€ BBIPAKEHHS. XapaKkTepHble CBOWCTBA pPacTBOPOB. 3HAa4YCHUE
PacTBOPOB B MPUPOJIE, XUMHH, CEIICKOM XO03SHCTBE M TEXHUKE.

91. CocTaBbTe CXEMBI AIIEKTPOIIN3A PACIyIaBa H PACTBOPA XJIOPUAA KaTHs

92. HammmmTe ypaBHEHHSI 3JIEKTPOJIMTHYECKON JUCCOIMALMM: XJIOpHAA THIPOKCOATIOMHUHHS, CHIMKaTa HaTpus,
ruapodocdara xxemnesa (I11), cepHOit KHCTOTHI

93. AToMHO-MOJIEKyIsipHOE ydeHue. AToMBl. OTHOCUTEIbHAs aTOMHAs U MOJIEKYJIIpHasl Macca. 3aKOH COXPaHEHUS MacChl
BEILECTB, ET0 3HaueHue B XuMuH. ONpe/enuTe Maccy KapOoHaTa Kasbliis, eCJI KOJnuecTBo Moiekya 0,6%10%,

94.Teopusi BepHepa KOOpPIMHAIMOHHBIX CcoeqMHEHMH. Hanummre KOOpAWHALMOHHYIO — (GOPMYIY, YKaXKHTE
KOODJMHAIIMOHHOE 4YHCJIO W 3apsili KOMILIEKCOOOpas3oBarels, 3apsii BHYTpeHHeH cdepbl H BBIP@KEHHE KOHCTAHTHI
HEeCTOMKOCTH [t TeKcHuTpokoOansTara (111) kanpmus

95. OcHoBHBIE crTOCOOBI BEIpaKEHUS KOHIICHTPALUU pacTBopa. Paccumraiite maccy cynbhaTta HaATpHs, HEOOXOAUMYIO ISt
npurorosnerns 300 mn 0,1 H pacTBOpa

96. Kitaccudukanust OKHCIUTENbHO-BOCCTAHOBUTEIFHBIX PEAKIIHH.

97. Onexrponus. ['anpBaHocterus. Paduuuposanue. CocTaBbTe CXEMBI AJIEKTPOJIM3a PaciijlaBa M pacTBOpa XJIOpH/Ia Kalus

98. AToMHO-MOJIeKyJIsipHOe ydeHue. CoBpeMeHHbIE IPECTABICHHsI O CTPOCHUH aroMa. JlaiTe MOJHYI0 XapaKTePHCTHKY
9JIEMEHTa — KPEMHUH.

99. Koppo3sus meramios. [IpotexTopHas 3ammra. HanumuTe mpoueccs, NpOTEKAaoLIie PH KOPPO3UH JIy>KEHOT0 JKeje3a B
KHCJION 1 BO3YILIHO-HENTPaIbHOU pelie.

100. OcHOBHBIE TIONOXKEHUS TEOPHUH DJIEKTPOIUTHYESCKON JAWCcONManuy. Hamumwre ypaBHEHHS AWUCCOIHAINAN
JJIEKTPOJIMUTOB: THAOKcHAa Oapusi, Hurpara xpoma (III), rmnpokapOonara MarHus, XJIOpHIa AWTHAPOKCOATIOMHHUS,
(hocdopHOI KHCITOTHI.

101. Karanutnueckue peakMy M KaTaau3aTopbl. [ OMOTeHHBIH M T€TepPOreHHbIH KaTainu3.. Bo CKONbKO pa3 yBENWYHUTHCS
CKOPOCTb PEAKIIMH TIPH TIOBbIIeHUH TemiepaTypsl ¢ 20°C mo 100°C, ecnu TemmnepaTypHbiii K03 QUIMENT paBeH 22

102. XumMmudeckue CBOKMCTBA BOAbI. B3auMoelicTBrEe BOABI C METAIaMU, OKCHUIAMHM, COJIIMU.

103. I'maponu3 coneif. CteneHs TuUApoiN3a, KOHCTaHTa ruapoimn3a. COCTaBbTE MOJEKYSIpHOE M HOHHOE YPaBHEHUS
THApOJIH3a: a) KapOoHaTa HaTpws , 0) HUTpaTa IUHKA.

Buners! no qpucnunianne «XuMus» A1 NPOMEKYTOYHOM aTTecTalluH B (hopMe IK3aMeHa
IlepBblii cemecTp
Tunosoii Ouiier Ne 1 1151 MpoMeKyTOUHOM aTTecTalnu (epBbIii ceMecTp)

1. DnexkTponuTryueckas nucconuaiis. CTeneHb 1 KOHCTAaHTa TUCCOLHAINH.
2. Cepebpo. IlonoxeHue B HMEPHOIMUYECKON CHCTEME, MONyYEHHE. YPaBHEHUS PEaKIMi, XapaKTepHU3YIOIIUX XHMUYECKHe
CBOWCTBA.
3. Hanmummre 31MeKTPOHHBIE YPaBHEHHS 3JIEKTPOJHBIX PEaKIHi, MPOTEKAIOIMX MPH TPAaBMUPOBAHUH ITOKPBHITOTO 30JI0TOM
cepeOpa B HEHTpaIbHON M KUCIION cpenax.

Tunosoii 6msier Nel 1718 IPOMEKYTOYHOM ATTECTAIMM 110 NPAKTHYECKOIl padoTe (IepBblii cemMecTp).

Tema: MeTa/LIbI:

1. B noGoYHBIX MOATPYIIIAX PACIIONOKEHEI DJIEMEHTHI:

a) B aToOMax KOTOpBIX BaAJICHTHBIC BHGKTpOHBI Haxo4sATCs TOJIBKO Ha Hpe)IBHeHIHeM BHCPFCTI/I‘ICCKOM ypOBHe;
0) TOITBKO YETHBIX PAIOB OOJBIINX MIEPHOJIOB;

B) TOJIEKO METAJIIBI, IPOSBIISIONINE BaJICHTHOCTD 2;

I') TOJAbKO JieMeHThI d- u f- cemeiicTB.

2. YKaXuTe ps METAILIOB, B KOTOPOM OHM IIEPEYUCIIEHB] B OPAIKE YMEHBIIEHUAX METALIMYECKUX CBOMCTB:
3. a) xene30, AMIOMUHUI, HATPHIA;

0) HaTpHii, A TIOMUHMI, HXKeJ1e30;

B) HATPHH, JKeIle30 , ATFOMUHHIA;

T) aJJFOMAHUH, HATPHIA, )KeJe30.

4. B xakoM psy METAUIOB, XUMHYECKHE CUMBOIIBI KOTOPBIX IIPUBEICHBI HIDKE, METAILINYECKHME CBOMCTBA CJIEBA HAIIPABO
pactyT:

5. a) Na, K, Rb;

6) Ca, Be, Mg;

B) Mg, Na, Al;

r) Na, Li, Mg.



6. AIOMUHMI B IPOMBINIEHHOCTH MOJYYaIoT:
a) BOJIOPOIOTEPMHUEH;

0) 2JIeKTPO/IM30M pPacIliaBa;

B) 3JIEKTPOIIM30M PACTBOPA;

T') METAUIOTEPMHUEH.

7. Co menoyamu B3auMOJIEUCTBYIOT:
a) amdoTepHbIe METAJLIBI;

0) KOHCTPYKIIMOHHBIE METAILIBI;

B) IIENIOYHO3EMENbHBIE METaJlIbI;

I) IEJI0YHbIe METaJLIbIL.

8. Pas0apseHHble KMCIOTBI HE PEATHPYIOT

a) ¢ aM(pOTEPHBIMU METAILIIAMHU;

0) ¢ MeTaJIaMH, CTOSIIIIMMU B PSIY HAIPSDKEHHS 10 BOJOPO/A;

B) C MEIOYHO3EMENbHBIMHA METaIIAMU;

r) ¢ MeTAJJIAMH, CTOSIIIMMH B PSIIY HANPSI’KEHHUS 1OC/Ie BOAOPOA.

9. TlpomyKTamu peakimii B3aMMOJIEHCTBUS METAILIOB ¢ KOHIIEHTPUPOBAHHBIMU KHCIOTAMH SABJISIOTCS:

a) COJIb Pearupyroniero MeTajuia, BOJIOPO;

0) coJIb pearnpyonIero MeTajlia, MPoAYKT BOCCTAHOBJIEHNUS KHCJI0TOOPA3yIOIIEero 3JieMeHTa, BO/ia;
B) OKCHJ] pearnpyIolero MeTajuia, MpoayKT BOCCTaHOBJICHHS KHCIIOTOOPa3yIOIIEro JIeMEHTa, BOAA;

T') COJIb pEarupyroIero MeTana, OKCHJI pearupyroIiero MeTania, BOA0POI.

10. C BOMIO} B3aMMOIENCTBYIOT:

a) aM(OTepHBIC METAJLIEI,

0) 1IeJI0YHbIEe METAJLIIbI;

B) METAJLIBI, CTOSIIUE B PSY HAMPSHKEHHUS 10 BOJOPO/IA;

I') METAJUIBI, CTOSIINE B PSILY HANPSKEHHsI [IOCIIE BOJOPO/IA.

11. MeTauibl B3aUMOJIEHCTBYIOT € COAMU

a) O6oJyiee aKTHBHBIX METAJIIOB,;

0) MeTa/uIoB, CTOSIIMX B PSAY HAPSDKEHHS 0 BOJIOPOAA;

B) MeHee AKTUBHBIX METAJLIOB;

T') METAJUIOB, CTOSIIMX B PSAY HAPSDKEHHUS TTOCTIE BOJIOPO/a.

12. [Tpu B3aMMOIEICTBIM MeTaJlIa ¢ a30THON KUCIOTOM BOCCTAHABIMBAETCS:
a) BOJIOPOTI;

0) a3orT;

B) KHCIIOPOJ;

T') METaJI.

13. Bonopox HEKOT]a HE BOCCTaHABIMBAETCS METAIIIOM:
a) U3 a30THOM KHUCJIOTHI;

0) U3 cepHOM KUCIIOTHI ;

B) U3 XJIOPOBOJOPOJHON KHCIIOTHI;

r) 13 hochopHOI KUCITOTHI.

14. C KHCIIOpOIOM HE B3aHMOJICHCTBYIOT:

a) ampoTepHbIe METaJIIBI;

0) mEnoYHO3eMeTbHbIC METAIIIIBI;

B) METAILJIBI, CTOSIIME B PAY HAPSHKEHUS 10 BOJOPOA;
r) 0JIarOpoAHbIe MeTAJJIbI.

15. K npoMbIIIeHHBIM crioco0aM HOJTy4eHH s METAJUIOB BOCCTAHOBJICHHEM U3 Pyl HE OTHOCSTCS:
a) TUPOMETAILTYPIHS;

6) rugpoMeTaNITyprus;

B) 2JIEKTPOMETAJLTYPTHs;

I) OT/eIeHHe OT MYCTHIX MOPO.

16. Kakoii 3jeMeHT sBISIETCS BOCCTAaHOBUTEIEM B pEakIMsiX METAUIOB C pa30aBICHHBIMH KHCIOTaMH, C
KOHIIEHTPUPOBAHHBIMH KHUCIIOTAMH, C 230THOM KUCIOTOH 000 KOHIIEHTpauu?

0) KUCIOTOOOPA3YIOIINI 3JICMEHT;

B) METAJLI;

T') KHCJIOPOJI.



Bropoii cemecTp
Tunosoii Ouer Ne 1 1151 NpoMeKyTOYHOM aTTecTannu (BTOPOii ceMecTp)
Bonpocer:
1. Harpwii. [TonoxeHne B mepruoANYIecKoil cucTeMe, OIydIeHIe, XHMIIEeCKHEe CBOMCTBA.
2. Bpom. PacmpocTtpanéHHOCTs B mpHupone, (HU3NUIEeCKHe CBOMCTBA, MOJYYCHHE, COSAWHEHHs OpoMa, MpUMEHEHHe Opoma,
TOKCHKOJIOTHSI.
Tunosoii 6usier Nel 1718 NPOMEKYTOYHOM ATTECTAIMM 110 IPAKTHYECKOIl padoTe (BTOpOii cemecTp).

1. Wnentnduxanus BemecTs — 3T0:

a) pa3zieJIeHHe CMECH BEIIECTB;

0) KaueCTBEHHBII aHAIN3 aTOMOB, MOJIEKYJI, POCTHIX U CIIOKHBIX BELIECTB;
B) KOJINYECTBEHHBIH aHAIN3 TIPOCTHIX M CIIOKHBIX BEIIECTB;

T) aHAIN3 U3MEHEHNS KOHIIEHTPANUii BEIIECTB B X0J€ XUMHUECKOM PEaKIHH.

2. Creunn¢uuecknue peareHTsl — 3TO:

a) peareHThl, B3aMMOJICHCTBYIOINE C HOHAMH OJJHOM aHATUTHYECKOH TPYIIIIbI;
0) peareHTbI, B3aUMOICHCTBYIOIIME C OJTHUM CJIOXKHBIM BELIECTBOM;

B) peareHThl, B3aMMO/ICHCTBYIOIINE C OJTHUM BHOM HOHOB;

T') peareHThl, B3aNMOACHCTBYIOIHE C HECKOJIBKUMHU HOHAMU.

3. B kaxux cirydasx IpUMEHSIOT CHCTEMaTHYeCKUIA aHaJIH3:

a) IpY HUINYUH B aHAIN3UPYEMOH NpoOe MEMIaomuX HOHOB,;

0) TIpH UCTIONB30BAHUH TOJIBKO CIICLM(UIECKIX PeareHTOB;

B) IIPX OTCYTCTBHHU B aHAITM3UPYEMOi MpoOe MEIIaroNiX HOHOB;
T') IIPYU UCIIONB30BAaHUU TOJIBKO I'PYMIIOBBIX PEAreHTOB?

4. B kakux ciyyasx OpUMEHSIOT IPOOHBIN aHAIN3

a) oOHapy>X€HHE WOHOB NPH HAIMYUK B aHAIU3HPYEMOH MpoOe MEMIAfoNINX MOHOB M WCIIOJIB30BAaHWU TOJBKO I'PYMIOBBIX
pEareHToB;

6) oOHapy>KeHne MOHOB IPH OTCYTCTBHH B aHAIN3UPYEMOH NMpoOe MEIIAIOIINX HOHOB W MCIOJIB30BAHUH TOJIBKO TPYIITOBBIX
peareHToB;

B) OOHapy>KeHHE HOHOB B OT/ICIBEHOMN MOPIMH aHAJIM3UPYEMOTO PaCcTBOPa MPH MCIOIb30BAaHUY TPYIIIOBBIX, CIIEIN(HUECKUX U
CENIeKTHBHBIX PEAreHTOB, IPOU3BOMMOE B JIO0O0I NOCIIEI0BAaTEILHOCTH;

r) oOHapy)XeHHE HOHOB B OTJECIBHOW TOPIUH aHAJIM3HPYEMOTO pacTBOpPa MpPH HCIOIB30BAaHUM CIEIU(PUUECKUX U
CENICKTUBHBIX PEAareHTOB, IPOU3BOJUMOE B ONPENEIEHHON MOCIEI0BATEIbHOCTH?

5. OOGHapyx)aeMblii MUHIMYM — 3TO:

a) KOJIMYECTBO MOHA, KOTOpOe ynaércst oOHapyXuTh B 1 Mi1 Ipo0BI;

0) HaMMeHbIIIee KOJIMYECTBO HOHA, KOTOPOE yIaéTcsi 00HAPYKUTH C MOMOIIBIO JAHHOH peakiuu B mpode;
B) MaccoBasl JIOJIsl MOHA, COJIepIKaInascs B 1 Mi1 mpoObI;

) HanOoJIbIIIee KOJIMUECTBO HOHA, KOTOPOE yIaéTcsi 0OHAPYKUTh C IIOMOILBIO JAHHON PEaKLIUH.

6. Jlng aHamuTHYECKUX peakiuil oOHapy)kaeMblii MUHUMYM (TIOPOT 4yBCTBUTEIBHOCTH) HE PEBHIIIAET
7. a) MakpoaHaNu3;

a) 10 Mkr;

6) 50 mxr;

B) 75 MKT;

r) 100 MmKr.

8. He sBiseTcst «CyXum» CItocoOOM BBIMOIHCHHSI aHATUTHYCCKUX PEAKITHii:
9. a) okpalmMBaHHE TUIAMEHU;

0) moy4YeHNe IBETHBIX CTEKOI;

B) METO/I pACTUPAHHS AaHAIM3UPYEMOTO BEILIECTBA C PEareHTOM;

T') TOJyYCHHE OCAIKa.

10. Cynbduanas xnaccupukanys KaTHOHOB BKJIIOYAET KOJMYECTBO aHATUTHYECKUX TPYIIIL:
11.a) 3;

0) 4;

B) 5;

r) 6.

12. nst onpenenieHnst KOJIMYIECTBa uccieayemMoro Bemecrsa Maccoit 0,05 — 0,50 r wmu B 006éMe 1 — 10 MiT HCTIONB3YIOT METOT
aHaJIM3a:

a) MaKkpoaHalu3;

0) ToJlyMUKpOaHaIIu3;

B) MUKpOAHaIIN3;

T) yITPaMHUKPOAHAIIHN3.



13. K onepanusim Ka4eCTBEHHOI'O aHaJIn3a He OTHOCHUTCS:
a) HeHTpU(YTUpOoBaHUE;

6) mpoKaNrBaHUE;

B) OCXKJICHHC;

T) THTPOBAHUE.

14. K 3putensHpIME 3 (heKkTaM aHATHTHISCKAX PEaKIUi He OTHOCUTCS:
a) BBITMIAJICHHUE 0CAJIKa;

0) BBIIEIICHHE Ta33;

B) BBIJICJICHHE TEILIA;

') U3BMEHEHHE OKPACKH.

15. Ykaxute psa METaIJIOB, KATHOHBI KOTOPBIX OTHOCSTCS K IEPBOM aHATMTHYECKOH TPYIIIIE:
a) HaTpuH, XpoM, KaJuii;

0) Kanuii, MarHui, HATPHI;

B) MarHuii, HaTpUH, aTIOMUHUH;

') IMHK, JTUTHIA, MarHUN.

16. Kakue u3 HIKepUBEeIeHHBIX HOHOB MEIIAIOT ONPEICIICHUIO HOHA HATPHSL:
a) HMYETo He MEIacT;,

0) MOH KaJIns;

B) MOH Oapus;

T) cynbdar-uon?

17. Kaxue U3 HWKENPUBEICHHBIX HOHOB MEIIAIOT ONPEETICHUIO XJIOPHI-NOHA:
a) MOH aMMOHHUS;

0) HUYETO HE MEeNIaeT;

B) MOH MarHus,

r) KapOoHAT-MOH?

5. MeTroan4eckne MaTepHaJibl, ONpeae/Isiomue NpoueaAypbl OeHUBAHUS 3HAHUI, YMEHUI, HABLIKOB M (HJIH) ONbITA

AesITeJbHOCTH, XaPAKTePH3YIOIIHX 3Tanbl OPMHPOBAHUS KOMINETEHIMIi.

Hpouez[ypa OLCHHUBAHUA 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB IIPpH NPOBCACHUN HpOMe)KyTO‘IHOﬁ arTeCTaluu 110 JUCLHHMIIIMHE

«XuMus» B GOpMe IK3aMEHA:

[Mopsiaok opraHu3ay U MPOBEACHHS TPOMEKYTOUHON aTTecTaluy o0ydarolerocs, popma npoBeeHus, IPoLeIypa
MOJTyYEHHs 3a4eTa, CPOKH M MHBIE BONPOCHI ONpereicHb! [1oMoXKeHneEM O MOpPSIKE OPTaHW3AlMH W MPOBEICHHS TEKYIIETo

KOHTPOJISl YCTIEBAEMOCTH U MPOMEXYTOYHOHN aTTECTALUH 00YJIaIOMINXCS.

Hpouezxypa OLICHHUBAaHUA 3HaHHI>'I, yMGHI/Iﬁ 1 HABBIKOB MPHU NPOBCACHNHN 3a4CTa IIPOBOAUTHCA B /IBA 3Talia.

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

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

Hrorosas OIICHKA MMPOCTABJIACTCA Ha OCHOBC IIKAJIbI OLICHUBAaHUA.



[punoxenune 2

OOH/J] OIEHOYHLBIX CPEJICTB
JUISl IPOBEACHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH TI0 AUCLUIIINHE

Hanpasienune moarorosku 20.03.01 TexuochepHas 0e30macHOCTh

Hanpasnennocts (npodmns) mporpammsel 6akanaspuara "[loxxapras 6e3omacHOCTS"



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

Hacrosimuii ¢poua onenounsix cpencte (POC) BXOAUT B cocTaB paboyel MpOrpaMMbl TUCIHUIUIMHBI XUMHS W
TIpeJHa3Ha4YeH /IS OLIEHKHU IUTAHUPYEMBIX pe3ylbTaToOB OOydYeHHS - 3HAHWH, YMEHH, HABBIKOB B MIPOIIECCe M3yUEHIS JaHHON
JUCTIATUTAHBL

@®OC BrirouaetT B ceOsi OICHOYHBIC MAaTEepPHabl I MPOBEICHHS TEKYIIEro KOHTPOJA B (opMe TECTUPOBAHUSA U
BBITTOJTHEHUSI IOMAIITHEH KOHTPOJIBHOH paOoTHI.

®OC pa3paboTaH Ha OCHOBAHUH:

- ®I'OC BO - oOakamaBpumar mo HamparieHuro noaroroBku 20.03.01 TexnocdepHas Oe3onacHOCTh (IpUKa3
Muno6pHayku Poccun ot 25.05.2020 1. Ne 680)

2. [lepeyens KoMIeTeHUHH, GOPMUPYEMBIX MPU U3YUEHUH AUCHUILTHHBI:

OIIK-1: CriocobeH y4nThIBaTh COBPEMEHHBIE TeHACHIIMN Pa3BUTHS TEXHUKH U TEXHOJIOTHH B 001acTH TeXHOChepHOH
6€301acHOCTH, N3MEPUTENBEHON U BBIYUCIUTENbHON TEXHUKH, MH)OPMAIIMOHHBIX TEXHOJIOTHH IPH PEICHNH THITOBBIX 3a1a4 B
o0nacTy IpodeccuoHaIbHOM JeATeNbHOCTH, CBA3aHHOH € 3alUTON OKpy Kalollel cpeibl U obecredeHreM 0e30MacHOCTH
4eJoBeKa

3. BaHK O1IeHOYHBIX CpPE/ICTB

Jlns OueHKW 3HAHWH, YMEHHWH, HaBBIKOB M OIBITA JESATEINBHOCTH, XapaKTEPU3YIOUNIMX OATamlbl (OPMUPOBAHHUS
KOMITETEHIINH B IIPOLIECCE OCBOSHMS AUCIUILTHHBI « XUMHSD» UCIIONB3YIOTCS CIELYONINE OLIEHOYHbIE CPEICTBA!

Kon wu mnanmenosanue | Ko n HauMeHOBaHHME HHANKATOPA JTOCTHKEHUS Kpurepun HaumenoBann | Hanmen
(hopmupyeMbIX (hopmupyeMoli KOMIETEHIIUH OLICHUBAHMS e OBaHUE
KOMITETEHIINH KOHTPOJIPYE | OLIEHOYH
MBIX Pa3/eNoB oro
W/WIN TEM B CpElCTB
COOTBETCTBUH a
C TEKyLIEH
COJICp)KaHHUEM | aTTecTar]
PII]], un
OIIK-1. Cnocoben OIIK- Crnoco0eH NPUMEHSTh CUCTEMY - [lomHOTA Paznen 1 TECTOBBI
YYUTBIBATH COBPEMEHHBIC 1.3 (byHIaMEHTATBHBIX 3HAHUN /115 3HAHUU COZIEPIKaHUS e
TEHJICHIINH Pa3BUTHSA pELICHUS] TEXHUYECKUX U KOHTpOJIpyeM | pabouei 3aJaHus,
TEXHHUKH U TEXHOIOTUH B TEXHOJIOTUYECKHX 3a/a4 B Oro Marepuanga | MPOTrpaMMBbl KOHTPOI
obactu TexHochepHOi poeCCHOHANBHOM e TEIbHOCTH JUCHUIUIMHBL | bHAs
- JIoru4HOCTB,
0€e30IacHOCTH, (momanra
. 000CHOBaHHOCT
W3MEPHUTENILHOM 1 sist
. b, YETKOCTh
BBIYHMCIIUTEILHON KOHTPOJI
OTBETa Ha
TEXHUKHY, bHast)
BOIIPOCHI
nH(pOPMALMOHHBIX pabora
TEXHOJIOTUH NpU pELIEHUH
THUIIOBBIX 33/1a4 B 00JIaCTH
npodeccrnoHaIbHOM
JIESITENBHOCTH, CBSI3aHHON
C 3aILUTON OKpYy Karolei
cpelbl 1 o0ecrieucHIEM
0e30I1aCHOCTH YeJIOBeKa

TecTroBbIe 3a7aHuA
10 TUCLUIIINHE « XHUMHI»
Texymuii KOHTPOJIb TIPOBOAUTCS B JOPME TECTHPOBAHUS, IPEAHASHAYCHHOTO /IS ONIPEICIICHUS YPOBHS MTOATOTOBKH
o0yuJaromierocs, onpeeiIcHNs 3HaHUH, YMCHHUN M HaBBIKOB, KOTOpPBIE OBLTH IIPHOOPETCHEI HA TEKYIIEM YPOBHE 00pa30BaHUS.

[IIxaa oreHUBaHMUs:

IlIxaja oneHnBaHuA Tloxa3aTesu oleHUBAHUS

OILIEHKA «3aYTEHOY» BBICTABIAETCA 00ydaromeMycs, €CJIi OH OTBETHII Oolee ueM Ha 2/3
BOIIPOCOB MPABUIILHO

3a4TCHO

OLICHKA «HE 3a4TEHO» BBICTABIISETCS 00Y4YAIOIIEMYCsl, €CIIM He OTBETUII OoJiee yeM Ha 2/3
BOITPOCOB

He 3aureno

Tema 1. Knaccbl Heopranmyeckux coelmHeHuii
VYKaxuTe CXeMy peakilii, OCyIEeCTBUMYIO B BOJIHOM PacTBOpE:
a) CaCO; + NaCl —
6) FeCl; + HCl —
B) NiSO4 + Cu —
r) Zn(NO3), + KOH—




Tema 2. CTexuoMeTpuyeckue 3aKOHbBI
Macca 1 M’ rasa (a.y.) pasna 3,17 xr. Kaxoii 10 ras?
a) a3oT;
0) KucIopoI;
B) XJ10P;
T') XJIOPOBOJIOPO/I.

Tema 3. CTpoeHue aToma
17.Ckonbko B CyMMe IIPOTOHOB, HEUTPOHOB M DIIEKTPOHOB COAEPXKHUTCS B nzotone *°;Cl:
a) 37,
6) 52;
B) 17;
r) 69

Tema 4. JHepreTuka U HanpapJieHHe XMMHYECKHX MPOLECCOB
Kaxkoii akrop Oyaer cMemars BIpaBo paBHOBECHE ITpoLIecca:
2S0,(r) + Ox(r) «> 2S0s(r); AH<O0:

a) yBeJinueHue KoHueHTpauuu SO;;
0) U3MEHEHNE TIPHPOJIBI KaTaIN3aToPa;
B) TIOHIDKEHHE JABIICHHS,

T') MIOBBIILIEHUE TEMIIEPATYPBI.

Tema 5. Xumuyeckasi KHHETHKA U paBHOBecCHe
18. B kakux eIUHHIIAX MOXKET BBIPAXKAThCS CKOPOCTh XUMUYECKOW PEaKIUU:
a) MOJIb - I - ¢
6) ¢ - Monb
B) IT - MOJIb ;
r) MOJIb - T - C .

Tema 6. PacTBopnl
KucnoTHoCTh (OCHOBHOCTB) pacTBOPOB NMPHHATO BBIPAXKaTh Yepe3 BOAOPOAHBIN nokaszarens (pH), paccunTeiBaeMblit
o hopmyie:
a)pH=-1g [OH;
6)pH=Ig [H"];
B) pH=-1g [H"];
r)pH=-In[H"].

Tema 7. DjieKTPOAHbIE OTEHUHAJIBI. XUMHYECKHEe HCTOYHUKH TOKA
V¥ kakoro rajibBaHu4ecKoro 3jaeMenTa Haubonbmas J/C:

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

Tema 8. OKHCJINTETbHO-BOCCTAHOBUTEIbHBIE PO ECChI. DIEKTPOIN3
1. KakoBbI BalleHTHOCTH U CTENIEHb OKUCIICHUS a30Ta B a30THOU kuciore HNOs:
a)lllu-3;
0)Vu+s;
B)[Vu+5;
rIvVvu+4.

Tema. 9. Merasuibl. CIIaBbI
1.  VYkaxuTte ps METALIOB, B KOTOPOM OHHU TIEPEUUCIICHBI B TIOPSIKE YMEHBIICHUSIX METAIUTHYCCKIX CBOUCTB!
a) JKese30, ATFIOMUHUMA, HATPUK;
0) HATpUIi, ATIOMUHMI, KeJ1e30;
B) HATPHH, JKeJIe30 , ATFOMUHHIA,
T) aTIOMUHUH, HATPHH, JKeme30.

Tema 10. Koppo3usi MeTajiioB
1. B KakoMm u3 IpUBEICHHBIX CIIyYaeB P MOBPEKACHUH 3aIIUTHOTO CJIOS OYAET KOPPOANPOBATH 3alUIAEMBII METasll
(>xene30):
a) JKeJe30, MOKPHITOE IMHKOM
0) skeJ1e30, IOKPHITOE MEIbIO
B) JKeJIe30, IOKPHITOE aTIOMHHHEM
T) XKeJe30, TOKPBITOE MarHUEeM



Tema 11. Unentudukamnus BelecTs
Kakue 13 HKenprBeICHHBIX HOHOB MEIIAIOT OMPEACICHHIO XJIOPH/I-HOHA!
a) MOH aMMOHHST;
0) HHYEero He MelIAET;
B) NOH MarHus;
) KapOoHAT-HOH?

MeTtoanyeckne MaTepHAJbl, ONpeAe/sIoNie NMPoLHeAYPbl OLCHHBAHMS 3HAHWI, YMeHHi, HABBIKOB M (MJIN)
ONBbITA 1eATEeJbHOCTH, XapaKTePHU3YIOUIUX 3Tanbl (opMUPOBaHUA KOMIeTEHIMIA.

IIpomnenypa orneHnBaHus 3HAHWH, YMEHHH W HABBIKOB ITIPH MPOBEACHUM TEKYIIETO KOHTPOJS IyTEM MHCEMEHHOTO
TECTHPOBAHUS 00YJAIOLTIXCS:

- TP TIOATOTOBKE K TECTHPOBAHHWIO 0OydaromieMycsi MOMHMO OOpamieHus K MarepuajaM JICKIMOHHBIX H
ma00paTOPHBIX 3aHATHA PEKOMEHAYETCS BOCIIONB30BaTHCS JIUTEPATYPHBIMA W WHBIMH MCTOYHUKAMH, IMPEICTABICHHBEIMH B
PILJT;

- TpoueAypa OLEHMBAHUS IPOBOAMTCA B AayAUTOPHM aKaJeMUU BO BpeMs 3aHATHs. B ciyuae oTcyTcTBHA
00yJaromerocs 1o yBaXUTEIbHONW MPUYNHE TECTHPOBAHNE IIPOBOAUTCS BO BPEMS CIICIYIOIIETO 3aHIATHS MU KOHCYJIbTAIUH;

- 00yyaronuiicst moryv4aeT TUIIOBBIE TECTOBBIE 3a/IaHNsI, HA BBINIOJIHEHUE 3aJaHUi OTBOIUTCS 15 — 20 MUHYT;

- pe3ynmbTaThl TEKYIIeT0 KOHTPOJsS B (opMe TecTa OICHWBAIOTCS TIOCPEICTBOM WHTETPANBHONW (IIETTOCTHOM)
YeTHIPEeXypOBHEBO IIKAbI, TPEICTaBICHHON B Ta0IHIIE.

KouTtposabHas (10oMalIHsisi KOHTPOJIbHAN) padoTa
M0 JUCHUIUINHE «XUMUSD)

3amaHus Ha JOMAITHIO KOHTPOJLHYIO paboTy MpeaHa3HaYeHBI JJIs OIICHKH 3HAHWH, YMEHUH, HAaBBIKOB M HJIH OTIBITA
JIESITeIbHOCTH, XapaKTEPHU3YIOIIMX TAlbl (OPMUPOBAHKSI KOMIICTCHIIMIA B IPOILIECCE OCBOCHHS 00pa30BaTe/IbHON IPOTrPaAMMBL.

PesynbraTel Tekymero KOHTpONs B (opMe KOHTPOJIBHOW (IOMAallHell KOHTPOJILHOI) padoThl OIICHUBAIOTCS
MTOCPENICTBOM HMHTEIPAIbHON (LIETOCTHOH) ABYXYPOBHEBOH IIIKAIEI.

[IIxana onleHUBaHHUA:

Ikana
Iloxa3aTesn onleHHBAHUS
OLICHUBAaHUS
OOyyatomuiicss OBIaAEN 3JEMEHTaMH NPOQPECCHOHATBHBIX KOMIIETCHIMH B PaMKax ONPEAEICHHOTO
YPOBHS:
3auTero - 3HaHUS TEOPETHUUECKOTO MaTepraia Mo TeMe HAyYHOTO HCCIIeJOBaHUS YCBOCHBI B TIOJTHOM 00BEME;

- TIOKa3aJI 3HaHWU HAyYHOH JINTepaTyphl 10 H3y4aeMol poOIeMaTHKe

- KOPPEKTHO ¥ MPaBHIBHO 0(OPMUIT IIPE3CHTALUS;

- TaBaJI BEPHBIC OTBETHI HA YTOYHSIONINE JOTIOTHUATEIHHBIC BOIIPOCHI IIPEMOAABATEIIS U 00YYAIOLIIXCS.
OOyuaromuiics He OBJIAJC dIEMEHTaMH MPO(ECCHOHAIBHBIX KOMIIETCHIIMH B paMKax OMPEACICHHOTO
YPOBHSL:

- OoOHaApyXWJI CYIIECTBCHHBIC TPOOENBI B 3HAHHUH TEOPETHUECKOTO MaTeprana IO TeMe HayIHOTO
He 3aureno | wmccienoBaHus;

- IIPENICTaBHJI TPE3CHTAITNIO, HE YIOBJICTBOPSIONIYIO TPEOOBAHHUSM K €€ BBITIOTHCHHIO;

- HE OPHECHTHUPYETCS B OMYOIIMKOBAaHHBIX MaTepHalaX HayYHBIX CTaTel 0 TeMe IOKIaja;

- He OTBEYaJ Ha YTOYHSIOUIME JIOMOJHUTEIbHBIC BONPOCH! MPENoAaBaTes U CTYACHTOB

TunoBoii 6uIeT I KOHTPOJILHOH padoThl Nel

—_—

. CKOJIBKO TEIUIOTHI BEIAEnuTcs mpu cropanmu 0,5 Moyt CH,?
2. Borancimre A G5 11 A S5 IS peaKkIMy TOPEHHS alleTHIICHA:

CHyry + 2,5 Oyry > 2 COxry + HoOpx)
B03MOKHO I IIPH CTAHAAPTHBIX YCIOBHAX CAMOIIPOM3BOIBHOE IIPOTEKAHNE ITON PEAKIIUN?

3. B cropony npsiMoii 1k 00paTHOW peaKkIMy CMECTUTCSI PABHOBECHE CHCTEMBI:
CHury + 4S«) © CSyry + 2HoSqr)
NIPU: a) YMEHBILIEHNH JaBiieHus]; 0) yBennueHnn konentpaiuu CHy. OTBer nosicHuTe.
4. st npurorosnenus 0,51 2M pacTtBopa paccuntaiite HeoOxoanmblii 00beM pactBopa Be(NOs), ¢ @ = 28% u p = 1,199r/m.
5. CocraBbTe MOJIEKYJISIPHOE, TIOJIHOE W COKPAIEHHOE MOHHO-MOJEKYJISIPHBIC YPaBHEHHs peakliui B3auMojeiicTBus ZnS u

HCL
6. Onpenenure kKounenrpamnuio noaos OH', H* u pH 0,011 pacteopa KOH.

Tunosoii OuJieT A1 KOHTPOJIbLHOI padoThl Ne2

—_

. [IpuBenute onpeneneHne MMEKTPOAHOTO OTEHIIHATIA.
CocTaBbTe JJIEKTPOXMMUYECKUE CXEMBI, HAMMIIUTE JJIEKTPOHHBIE YPAaBHEHUS JJIEKTPOAHBIX IMPOIECCOB, BBIYUCIUTE
cragaapTHbie BenmmuuHbl D/[C ABYX rajqbBaHUYECKHX 3JIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAJIbTOBBIN JIEKTPOJ SBIIAETCS
aHOJIOM, a B APYTOM KaTOJIOM.
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. CocraBbTe cXeMy 3JICKTPOJIM3a PacTBOpa Cyib(ara MeIu ¢ MEIHBIM aHOJOM. 3a Kakoe BpeMs MOKHO monyduts 10,00 T

Meau TpH cuie Toka 4A?

. B cocraBe xakux coenuHeHHi Kanmid BcTpedaercss B mpupoje? CocTaBbTe YpaBHEHHS PEaKIMi MONyUeHHs KA BCEMH

BO3MOKHBIMH CITOCOOaMU. YKa)KHUTe MPEHMYIIECTBA U HEJOCTATKH KaXKI0TO crrocoda.

. CocraBbTe ypaBHEHUs PEaKIMi, XapaKTePU3YIONINX XUMHUIECKHIE CBOMCTBA KeTe3a.
. CocraBbTe 3JIEKTPOHHBIE YPABHEHMS 3JIEKTPOIHBIX PEAKINHA, ITPOTEKAIOMNX MPH KOHTAKTHOH KOPPO3HUH XKeje3a ¢ cepedpom

B KHCJION U HEUTpaJIbHOU cpelax.
[TonGepure mpOTEKTOp A 3alIMTHl OT KOPPO3MM CBHMHIIA W COCTaBbTE OJJICKTPOHHBIE YpaBHEHHS KOPPO3HOHHOTO
pa3pylIeHus B KUCION U HEUTpaJIbHOM cpeax.

TunoBoii OuIeT 1JIs1 KOHTPOJILHOMH padoThl N3

. Uro Ha3pIBalOT KoMILIEKcooOpazoBarenem? [Ipumepsr.
. Onpenenure 3apsi ¥ KOOPIHMHALIMOHHOE YUCIIO0 KOMILIEKCOOOpa30BaTes:

[CU(NH3)4] SO4, K3[CO(SCN)3], [CO(NH3)5(N02)] SO4, F€3[F6(CN)6]2,

. Hazosure comu: K, [Co(NO»)s], [Co(NH3)s]SO4, K [Hg(CN)4].
. CocraBbTe opMyInbl: Xjopuj rekcaaMMut-kobansTa (111), rekcaponano-(1l) kobanbrat HaTpHSL.
. CocraBbTe ypaBHEHUsI JJIEKTPOIUTHYECKOH AUCCOIMAIINN:

Kz[CO(NOz)(,], [CO(NH3)4]SO4, Kz[Hg(CN)4]
TunoBoii 6uJieT A1 KOHTPOJILHOI padoThI Ne 4

. Kakne sneMeHTB Ha3bIBAIOT IIENOYHBIMU METaulaMH U modeMmy? Hamummmre — 3mekTpoHHBIE (GOPMyNBI OBYX MIETOYHBIX

METAJUIOB, YKQKUTE K KAKOMY CEMEUCTBY OHHM OTHOCATCSI, KAKYIO CTENIEHb OKUCIIEHHS UMEIOT B COEAUHEHUAX ?
B kakoM BHIe s-3€MEHTH BcTpedaroTcss B mpupoae? OxapakTepusyiTe (H3MUYECKHe CBOWCTBA, TOKCHKOJIOTHIO M
MIPUMEHEHHE S-3JIEMEHTOB.

. CocTaBbTe YpaBHEHUS peakIUi MOIy4YEeHNUs IEI0YHO3EMEIbHOI0 MEeTallIa, €ro OKCUAA U THIPOKCUAA.
. Hannmmre ypaBHeHHs rMAPOIU3a COJIEH MarHus OJHOM 110 KaTUOHY, BTOPOH -1I0 aHUOHY.

Tunosoii 6uy1eT A1 KOHTPOJILHOMH padoThl Ne 5

. Kak naswBarot smements VIIA TpymIibl, K KaKOMY CeMefICTBy OHHU OTHOCATCA, KaKH€ CTCIICHHM OKHCJICHHSA HMCIOT B

COeIMHEHUAX?

. Hammmmre anexrponnyio dgopmyny atoma xiopa. CoCcTaBbTe YpaBHEHHS PEaKLUi B3aUMOACHCTBHS XJIOpA C METaIOM, C

BOJAOPOJAOM, C BOﬂOﬁ. YKEDKI/ITC, BOCCTAHOBUTCIIEM UJIM OKUCIUTEIIEM SABJIACTCA XJI0P.

. CocraBbTe ypaBHEHUs Ka4eCTBEHHBIX Peakilnii Ha HOH (Topa, yKaxuTe HalmoqaemMbie (P PEKTHL.

CocraBbTe ypaBHEHHsI peaklHii MPOMBIIUIEHHOTO Mojy4eHus Opoma. [IpuMeHeHue W TOKcUKoJorusi Opoma M ero
COEIMHEHUH.

Tunosoii 0uJieT 118 KOHTPOJbLHOM padoTsl Ne 6

. CocTaBbTe eKTPOHHYIO (hopMyny aToMa cepbl. HamummTe GopMysibl U Ha3BaHUS COCIUHCHHUN CEpPhl B BBICIICH CTCIICHU

OKHCIICHHS C KUCIIOPOJIOM, B HU3IICH CTEIICHH OKUCIICHHSI C BOJJOPOIOM.
CocTaBbTe ypaBHEHHS JUCCOIMAIMA CEPOBOJAOPOJHOW KHCIOTHI, CHIBHBIM WM CJIA0BIM DIIEKTPOJIUTOM SIBIISETCS
cepoBogopoHas kucinoTa? OKUCIUTENEM U BOCCTAHOBHUTEIIEM SIBIISIETCS CEPOBOAOPO?

. CocTaBpTe ypaBHEHHUS pEakIii B3aMMOJEHCTBHS MarHus ¢ pa30aBIeHHOW W KOHIICHTPHPOBAHHOW CEpHON KHCIIOTOH, B

obeunx PeaAKOUAX YKAXKUTE OKHUCIUTEIb U BOCCTAHOBUTEIb.

. HpI/IMeHeHI/IC 1 TOKCHUKOJIOT'U: 030HA U IIEPOKCHUIa BOAOPOAA.

Tunooii OuJIeT 1)1 KOHTPOJIbLHOW padoThI Ne 7

. CocraBbTe 37€KTpOHHYI0 (Qopmysy atroma (ocdopa. Hamumure GopMyiibl 1 Ha3BaHUS COSAMHEHUH (Gochopa B BhICIICH

CTCIIEHU OKHCICHHS C KHCJIOPOIOM, B HH3IICH CTEIMEHU OKHCICHHS ¢ BogopoioMm. Tokcukosorusi ¢ochopa u ero
COEIMHEHUH.

. CocraBbTe YPaBHECHUS pCaKHI/Iﬁ TIOJTYYCHUSA W AUCCOLMauN a30THOM KHCJIIOThI, CHUJIbHBIM HJIN cnabbIM QJIEKTPOJIUTOM

SIBIIACTCS a30THas Kruciiota? OKHCIUTEIEM HIH BOCCTAHOBUTEIEM SIBJISICTCS a30THAs KUCIoTa?

. CocTaBbTe ypaBHEHHMs pEeaKLUUi B3aMMOJICHCTBHSA jkelie3a ¢ pa30aBlICeHHONW M KOHIEHTPHPOBAHHOW a30THOW KHCIIOTOMW, B

00eunx pCakuAX YKaAXKXKUTC OKUCIUTCIIb U BOCCTAHOBUTCIIb.

. Hanmmmmmre YpaBHCHUA peaKuHﬁ, MIPOTCKAOIUX IPU PACTBOPCHNUHU B BOAC HUTPATA KaJInd; (bOCd)aTa KaJiys.

MeToanyecKkue MaTepuaJibl, ONpeesiiolye NPoueaypy oOeHUBaAHUS
[Iponenypa oneHWBaHMs 3HAHWH, YMCHUH W HAaBBIKOB TP MPOBEICHUH TEKYyIIeH aTTecTai B hopMe KOHTPOIBHOIM

(momanTtHel KOHTPOJIBHOM) pabOTHI OIpenessieTcs CIeAYIONMMA METOANIECKIMHI YKa3aHUIMH:

® [10CJIC U3YYCHHSA TCOPETUYCCKHUX BOMNPOCOB M aHAJIN34d, IMOJYYCHHBIX PE3YJIbTATOB IIO pa60TaM 06y‘1310H.[PIﬁCFI

MNpeACTaBJIsACT B BUAC KOHTpOJ'IBHOﬁ pa60TH B IICYATHOM BApHUAHTC,

® [IpM TOATOTOBKE KOHTPOJBHOM padOTHl 0O0y4YaromeMmycss MOMHUMO OOpalleHUs] K JIEKIHOHHOMY MaTepHaiy

PCKOMCHAYCTCS BOCHOJIB30BATHCA JINTCPATYPHBIMU UCTOUYHUKAMU U IJICKTPOHHBIMHU PECYPCAMU.

e paboTa HaJ KOHTPOJBHOW pPabOTONW TPOBOJAUTCS B ayAUTOPHSX, OTBEICHHBIX MJISI CAMOCTOSTEIBHOW pPabOTHI

06yanOIlII/IXC5I, 160 B JAOMAIIHUX YCJIOBUAX,



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

IIpunoxenue 3

OIMUCAHUE MATEPUAJILHO-TEXHUUECKOM BA3bI 1O JNCHUITJIMHE
«XUMHUA»

HaumenoBanue

o OCHAIIIEHHOCTD CITEIHAABHBIX TOMEILEHUI
CIIELIMAJIBHBIX ITOMEILEHHI

y4eOHbIe ayTUTOPHU IS B-203 J[locka, pabGouee MecTo NpenojaBaTeis, KOMIUIEKT CTOJIOB W CTYIbEB JUIS
NPOBENICHUS 3aHATHI o0ydaronmxcs, MepUoAnYecKas TaOimula XUMHYECKHX SJIEMEHTOB HM. MeHeneesa,
JIEKMOHHOTO THIIA KOMIUIEKT MYJIbTHMEIUHHOTO 000PYAOBaHHS C IKPAHOM.

Cmucok I1O: Windows, Microsoft Office, Kaspersky Antivirus u cB0OOIHO
pacnpocTpaHsieMoe porpaMMHoe o0ecIieueHue.

B-316 J[locka, pabGouee MecTo mpenojaBaTeis, KOMIUIEKT CTOJIOB M CTYNIbEB [UIA
00yJaromuxcs, KOMIIEKT MyJIbTUMEAUHHOTO 000PYJOBAHHUS C SKPAHOM.

Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBoOOIHO
pacnpocTpaHseMoe IPOrpaMMHOe 00eCIIeUCHHUE.

y4eOHBIC ayTUTOPHU JIJIS b-203 J[locka, pabGouee MecTO TNpenojaBareis, KOMIUIEKT CTOJIOB M CTYJbEB IS

NPOBEICHUS 3aHATHI O0ydaromMxcs, MepUOANYEeCKas TaOiMMla XUMHYECKHX SJIEMEHTOB HM. MeHeneesa,
CEMHHAPCKOIo THUIIA, KOMIUIEKT MYJIbTUMEIUIHOTO 000pyI0BaHNS C SKPAHOM.
nabopaTopun Crmucox IIO: Windows, Microsoft Office, Kaspersky Antivirus u cBo60OIHO

pacnpocTpaHsieMoe nporpaMmMHaoe obecrieueHue.

B-331Xummnaeckas mabopatopus

[Hocka, pabouee mecTo mpenogasaTens, 17 mabopaToOpHBIX CTOJNOB, CTOJ KEepaMHUYECKHI
JUIL BECOB, 2 CTOJIa JabOPAaTOPHBIX KEPaMHYECKHX, 2 BBITSDKHBIX InKada, 8 JBOHHBIX
WHCTHJUISIIIMOHHBIX IIPUCTABOK

Bb-325 Xwumuueckas nabopatopus (BecoBas ) [locka, paboyee MeCTO MperoaaBaTels,
KOMIUIEKT CTOJIOB M CTyJNbeB Ui oOydaromuxcs, (OTOKOoIOpuMeTp-3,2 BECOB
AHAJTUTHUYCCKUX, BECBI, BECbI MUKPOAHAJIUTUICCKUEC, BEChI MUKPOAHAIITUTUYCCKUC, 4 I_HKa(ba
METATHISCKUX

B-332 Xumudeckas mabopaTopust

Jlocka MarHMTHO-MapKepHas, J0oCka MarHUTHO-MenoBas, 21 nabopaTopHbIX croia, 9
JBOMHBIX MHCTUIUIALMOHHBIX MPUCTABOK, MIKA() CYLIMIBHBIA, 2 BBITSKHBIX IIKada, cTon
JUIs THTPOBaHMs 2 J1abOpaTOPHBIX KepaMUYeCKHX CTojia, 2 jabopaTopHbIX mikada, 2
ueHtpudyry, 28 mwraruBoB, pH-MeTp, MUKpocKoI, 2 HUTpaToMepa, 2 BECOB

TTOMEIIICHUE IS B-202 6ubnmoteka, 3a11 AIEKTPOHHBIX PECYPCOB

CaMOCTOATENBHON paboTEl | Pabodee MecTo agMUHUCTpATOpa, KOMIIBIOTEpHAs MeOesb, KOMIBIOTEP aAMHHUCTPATOPA,
11 mepcoHanbHBIX KOMITBIOTEPOB, 3 IPUHTEPA, BUCOYBEIUIUTENb.

Cmucox I1O: Windows, Microsoft Office, Kaspersky Antivirusu cBoOogHO
pacmpocTpaHseMoe IPorpaMMHOe 00ECIIeUeHHUE.

C BO3MOXXHOCTBIO NOAKIIOUEHHsT K ceTh «VMHTepHeT» M oOecredeHus aocTyna B
3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENbHYIO Cpelly OpraHH3aIHuu

y4eOHbIe ayAUTOPUU IS b-203 J[locka, pabodee MecTo TMpemnojaBaTelisd, KOMIUIEKT CTOJOB U CTYJIbEB IS

TPYIIOBBIX U oOydarommxcsi, IepHoanYecKas Tabiuila XAMHYECKHX SJIEMEHTOB WM. MeHeneesa,
HHIMBH Y ATbHBIX KOMIUIEKT MYJIbTHMEIHIHOTO 000PYI0BaHHS C SKPAHOM.
KOHCYJIbTaIHA Cmucok TIO: Windows, Microsoft Office, Kaspersky Antivirus u cB0OOIHO

pacnpocTpaHseMoe IPorpaMMHoe o0ecTicueHHE.

B-331Xumnueckas nabopatopus

Hocka, pabodyee MecTo mpenojaBareins, 17 1a0OpaTOPHBIX CTOJOB, CTOJI KePaMHUYECKHI
JUIS BECOB, 2 cTojla JaOOpaTOPHBIX KepaMHYECKUX, 2 BBITSDKHBIX MKada, 8 HBOHHBIX
WHCTHJUILIMOHHBIX IPUCTABOK

B-325 Xumnueckas naboparopus (Becoas ) Jlocka, pabodee MeCTO IpenoaaBaTeds,
KOMIUIEKT CTOJIOB M CTYyJIbEB IJIs 0Oyyaronmxcs, poTokonopumerp-3,2 BecoB
AHAJIMTHYECKUX, BECHI, BECHI MUKPOAHAJUTHUECKHE, BEChl MUKpOaHaIuTHYeCKue, 4 mkada
METUIHYECKUX

b-332 Xumudeckas maboparopust

Jlocka MarHMTHO-MapKepHas, J0cka MarHWTHO-MenoBas, 21 xabopaTopHbIX crona, 9
JBOMHBIX MHCTHJULALIMOHHBIX MPUCTABOK, MIKa() CYMIMIBHBIN, 2 BBITSDKHBIX IIKada, CTOJ
JUTS TUTPOBaHWSA 2 JTaOOpaTOPHBIX KEepaMHUYECKHX CTona, 2 jabopaTopHbIX mKkada, 2
neHTpudyry, 28 mraruBoB, pH-MeTp, MUKpOcKoI, 2 HUTpaToMepa, 2 BECOB

yueOHBIE ayTUTOPHHU JIIS B-203 Jlocka, pabouee MeCTO TperojaBaTelsi, KOMIUIEKT CTOJOB M CTYJbEB [UIs
TEKYLIEr0 KOHTPOJIA U oOydJaromuxcsi, INepuoAnYeckas TalbnuIa XUMHYECKUX O3JEMEHTOB MM. MeHJeneeBa,
IPOMEXKYTOUYHOHI KOMIIJIEKT MYJIbTUMEIUIHOTO 060pyI0BaHUS C SKPAHOM.




aTTeCTaluu

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

Bb-33 1 Xumudeckas nadopatopust

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

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

B-332 Xummaeckast mabopatopus

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

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

Bb-333 AxBagucTHILIATOD, IITATUB, BOJOHATPEBATENb




IIpunoxenue 4

Ilepeuens
NEPUOJNYECKUX U3JaHUM, PEKOMEHIyEMbIH 0 AUCLUIIIINHE

«XHUMHUS»

HammenoBanne

Hanuuue nocrymna

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

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

KypHan obmeit xumuu [DnekTpoHHBIH pecypc]: Poccuiickas
aKasieMusl HayK

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

KypHan ¢pusngeckoi XUMUH [ DIEKTPOHHBIA pecypc]:

Poccuiickas akanemus Hayk

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

Konnonanslii xypHan [DnekTpoHHBIN pecypc]: Poccuiickas
aKajzieMus HayK

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

XUMUS U TEXHOJIOTHS OPraHUYECKUX BEIIECTB [ DIEKTPOHHBIH

pecypc]: ®I'VIT

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



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