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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX ENJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C
IPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh 6 3ET

YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 90
caMocCTOsTebHas paboTa 90
4acoB Ha KOHTPOIb 36

Pacnpezlenelme YacoB IMCHUILVIMHBI IO ceMeCTPpamM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hroro
Henens 13 5/6 16 3/6
Bup zansTuii yon | po | vo | poo| vio | PO
Jlexuun 14 (14 |16 |16 |30 |30
JlaboparopHsbie 14 |14 |16 |16 (30 |30
IIpakruueckue 14 (14 |16 |16 |30 (30
Hroro ayn. 42 142 |48 |48 [90 (90
KonrakrHas pabota |42 |42 (48 [48 |90 |90
Cawm. pabora 30 {30 |60 |60 [90 (90
UYacel Ha KOHTPOIIb 36 |36 36 (36
HUroro 108 [ 108 | 108 | 108 [ 216 | 216
Bumbl KOHTpPONIS B cCeMeCTpax:
3auer 2 ceMecTp
DK3aMeH 1 ceMecTp

PacuerHo-rpaduueckast padbora 1 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOoOX0IMMOM JUISl OCBOSHHUS (PUBMYECKUX, XHMHYECKUX M OMOJIOTMYECKIX OCHOB B 9KOJIOTHHU U NTPUPOOIIOIb30BAHMS;
METOZaMH XUMHYECKOTO aHAJIN3a, 3HAaHUSIMH O COBPEMEHHBIX AMHAMHYECKUX Ipolieccax B IPUPOJE U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0T0Opa U aHaNIN3a Te0JIOTHYECKUX U OMOJIOTHUYECKIX MPo0, a TakKe HaBbIKAMU HICHTH(GUKALIUH U OTIMCAHUS
OMOJIOrNYEeCcKOro pa3sHoo0pasysl, €ro OLEHKN COBPEMEHHBIMU METOJAMH KOJIMYECTBEHHOI 00paboTKi HHpOpMaLK

3. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBanus K NpeABAPUTEIbLHON OAr0TOBKE 00y4aloIerocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ 1 UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucunminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TaHHOMH JUCHHUILIMHBI (MOAYJIs1) HEOOX0AUMO KaK
npejauecTByionee:

3.2.1 | TunporasoauHamMuka

3.2.2 | Metposorus, CTaHAapTH3ANS U cepTUHUKALUS

3.2.3 [ CtpoutenbHbIe MaTePHAIBI

3.2.4 | Teopernyeckas MEXaHUKa

3.2.5 | Okosorus

3.2.6 | DxoHOMMKA

3.2.7 | KommbroTepHas rpaduka B mpodeCCHOHATBHOMN AesITeIbHOCTH

3.2.8 | ConpoTuBieHNE MaTEpUaIOB

3.2.9 | Teopus ropeHus u B3pbIBa

3.2.10 | YueOHast mpaKTHKa: HayYHO-UCCIEI0BaTENbCKas paboTa (II0TydeHHe IePBUYHBIX HABBIKOB HAyYHO-HUCCIIEJ0OBATENbCKOM
paboTs)

3.2.11 | YuebHas TexHOMOTHYECKAS (IPOSKTHO-TEXHOJIIOTHYECKAsT) TPAKTHKA

3.2.12 | [IporHO3MpOBaHKE OMACHBIX (PAKTOPOB MOXKapa

3.2.13 | [IpoekTrpoBaHKE CUCTEM MPOTHBOIOKAPHOTO BOJIOCHAOKCHHS

3.2.14 | [IpoTnBOMIOXKApHOE BOZOCHAOKEHHE

3.2.15 | DnexTpoHHKa U 3TEKTPOTEXHUKA

3.2.16 | 3nanus, COOPYKEHHUS U UX YCTOMIUBOCTH MPH MOXKApe

3.2.17 | HapéxHOCTb TEXHUYECKUX CUCTEM U TEXHOTCHHBII PUCK

3.2.18 | [Toxaprast 6€30MaCHOCTb TEXHOJIOTHYECKIX MPOLIECCOB

3.2.19 | [Toxapras 6€301MacHOCTB AIEKTPOYCTAaHOBOK

3.2.20 | [Tpon3BoaCTBEHHAs SKCITyaTallMOHHAS PaKTUKA

3.2.21 | Ynpasnenue TexHocpepHOi 0€30macHOCTHIO

3.2.22 | KoMnbploTEpHOE MOJICIIMPOBAHUE TIOYKAPa B TOMEIIEHUH

3.2.23 | Hamzop u KOHTpOIIb B chepe 6e30macHOCTH

3.2.24 | OCHOBBI HAYYHBIX UCCIIEAOBAHUN B MPOHECCHOHATIBHOMN eI TeTbHOCTH

3.2.25 | [loxapHast 6e30MaCHOCTD B CTPOUTEIIHCTBE

3.2.26 | [IpousBoacTBEHHAs U MOXKApHAs aBTOMaTHKa

3.2.27 | Ayaut noxxapHoi 6€30macHOCTH

3.2.28 | 3ammTa BEITYCKHOW KBaTH(HKAIIMOHHOH paboTHI, BKIIIOYAs ITOTOTOBKY K IIPOIEype 3allUTHl U IPOLEAYPY 3allUThI

3.2.29 | [Tpon3BoACTBEHHAS MTPEIIUILIOMHAS PAKTHKA

3.2.30 | PaccnenoBaHue U 3KCIEPTH3a [10KAPOB




4. KOMIETEHLUM OBYYAIOIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUTIINHBI
(MOJY.JIST)

OIIK-1 : CrnocoGeH pemarh 3aja4i, OTHOCSIINECS K MPo(decCHOHATBHOI 1eITeTbHOCTH, IPHUMEHSISI METOIbI
MO/IeJTHPOBAHNS], MATEMATHYECKOI0 AHAJIN3Aa, €CTeCTBEeHHOHAYYHbIE U 00IleMHKeHePHbIe 3HAHUSI

OIIK-1.1 : ymeeT UCHONB30BaTh OCHOBHBIE 3aKOHBI AUCIMIUINH HHXEHEPHO-MEXaHNUECKOTO MOTYJIS

OIIK-1.2 : ymeeT HCHONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH, IPABIJIa TOCTPOCHHS TEXHUUECKUX CXEM
U YepTexen

OIIK-1.4 : 3Haer MMPUHIUIINATIBHBIC 0COOEHHOCTH MOACINPOBAHUA MATEMATUICCKUX, (1)I/IBI/I‘ICCKI/IX 1 XUMHUYCCKUX IIPOLECCOB,
npeaHa3HauYCHHBIC AJI1 KOHKPETHBIX TEXHOJIOTNYCCKUX ITPOILECCOB

OIIK-4 : Cnioco0eH npoBOIUTHL H3MepeHHs M HA0II01eHuUsl, 00padaThIBATH U NPEACTABIATh IKCIIePUMEHTAJIbHbIE JaHHbIE

OIIK-4.1 : 3HaeT TEXHOIOTHIO IIPOBEJCHUS THIIOBBIX IKCIICPUMEHTOB Ha CTaHAAPTHOM 000pYIOBaHUH B TaOOpaTOPHH U Ha
MIPOU3BOACTBE

OIIK-4.2 : ymeer 06pabaTbeiBaTh pe3yJIbTaThl HAYYHO-HUCCIIEI0BATEIBCKON ICSITEIEHOCTH, HCIIONIB3YsI CTAHAAPTHOE

o0opynoBaHue, MPUOOPHI M MATEPHAIIBI

OIIK-4.3 : BnaneeT TEXHUKON SKCIIEPUMEHTUPOBAHUSI C UCIIOJIB30BAHUEM TTAKETOB MPOTpamMM

5. CTPYKTYPA U COOEPXKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumeHnoBanue pasjae/ioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | Hurepaxr. Ipumeuyanne
3aHATHSA TeM /BUJ 3aHATHUSI/ Kypc
Pa3znes 1. OcHOBHBIE 3aKOHBI
XHUMHUH
1.1 OmnpeneneHre SKBUBAJICHTHOM 1 2 OIIK-1.1 JI1.1 0 TK-1
Macchl MeTajia o oobemy OIIK-1.2 JI1.2J12.1
BEIJICTIMBIIETOCS Bozoposa. /J1ab/ OIIK-1.4 J12.2712.3
OIlK-4.1 J12.4 J12.5
OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
€|
1.2 KOHCIIEKTUPOBAHUE YIeOHOH 1 2 OIlK-1.1 JI1.1 0 TK-1
U /MM Hay4YHOIl TUTEepaTyphl; OIIK-1.2 J1.2J12.1
OCBOGHHE Pa3JIesIOB, TEM, OIIK-1.4 JI2.2 J12.3
OTPa’KEHHBIX B IPOrpaMMe Kypca OIIK-4.1 J12.4 J12.5
M DK3aMEHALIMOHHBIX BOIIPOCaX, HO OIIK-4.2 JI2.6J13.1
HE PAaCCMOTPEHHBIX B X0JI€ OIIK-4.3 JI3.2J13.3
ayJIUTOPHBIX U IPAKTUYECKUX 21
3aHATHN
/Cp/
Paznen 2. CTpoenue aToma.
Ilepnonnyeckas cucrema
asemenToB /[.M.Menneneesa
2.1 Crpoenue atoma. XuMU4ecKast 1 2 OIIK-1.1 JI1.1 0 [K-1
cBs3b. CTpoeHHE aTOMa U OIIK-1.2 JI1.2J12.1
CHUCTEMAaTHKa XUMHYECKUX OIlK-1.4 J2.2J12.3
a1eMeHToB. [lepuonuyeckas OIIK-4.1 J12.4 J12.5
cUcTeMa dJIeMEHTOB U U3MEHEHUE OIIK-4.2 JI2.6 J12.7
cBoiicTB anemenToB. /IIp/ OIIK-4.3 JI12.8J13.1
JI3.2J13.3
91
2.2 Crpoenue aroma. CoBpeMeHHast 1 2 OIIK-1.1 J1.1 0 [K-1
MOJIEIb COCTOSIHHSI SJIEKTPOHA B OIIK-1.2 JI1.2J12.1
aToMe. DJIeKTPOHHbBIE 000JIOUKH B OIIK-1.4 J2.2J12.3
atome. KBaHToBBIE YMCTA. OIIK-4.1 J12.4 J12.5
ITpunnun [Maymu. [paBuno Xyxna. OIIK-4.2 JI2.6J13.1
Ilepuonnueckuii 3axkon JI.1. OIIK-4.3 JI3.2J13.3
Menneneesa B CBETE COBPEMEHHOU 31
TEOpUH CTpOeHHs aToMa. /JIex/




2.3 MOJITOTOBKA K JICKIIHOHHBIM, OIIK-1.1 JI1.1 I1K-1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-1.4 JI2.2J12.3
CHTYaIHOHHBIX 3a71a4 /Cp/ OIIK-4.1 J12.4 J12.5

OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
€|
Pazgen 3. Xumuyeckasi cBA3b M
CTpOeHHe MOJIEKY.JI

3.1 XuMHUECKas CBSI3b U CTPOCHUE OIIK-1.1 J1.1 [K-1
MOJIEKY L. OIIK-1.2 JI1.2J12.1
THunbl XUMUYECKOM CBSI3U: OIlK-1.4 J2.2J12.3
KOBaJICHTHAsl, HOHHAs, OIIK-4.1 J2.4 J12.5
BOZIOPOJTHAS, METAJITNYECKAs. OIIK-4.2 JI12.6J13.1
Crpoenue mMonekyi. Biausaue tuna OIIK-4.3 JI3.2J13.3
XUMHUYECKOM CBSI3U Ha CBOMCTBA 21
BELIECTB.

/J1ex/
3.2 Tunbl XUMUYECKUX CBSA3CH U UX OIIK-1.1 JI1.1 [K-1
xapakrepuctuka. CTpoeHue u OIIK-1.2 JI1.2J12.1
cBoiicTBa Moneky /I1p/ OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
33 MOJTOTOBKA K JICKIIMOHHBIM, OIIK-1.1 JI1.1 IIK-1
MIPaKTHIECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHAM, PELIEHUE TUIIOBBIX OIIK-1.4 JI2.2J12.3
CHUTYaI[HOHHBIX 3a1a4 /Cp/ OIIK-4.1 J12.4J12.5
OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
31

Paznen 4. 3akoHoMepHOCTH

NPOTeKAHMS] XUMHYECKHUX

NPOLEeCCOB. JHEPreTUKa

XHMHUYECKHX NMPOIEeCCOB.

CxopocTb XMMHYECKUX peakuuii

U XHMHY€eCKOe paBHOBeCHE

4.1 DHepreTuka XMMUYECKUX OIIK-1.1 JI1.1 [K-1
TpoLeccoB. XUMUYECKas OIIK-1.2 JI1.2J12.1
KUHETHKa DHEPreTU4ecKue OIIK-1.4 J2.2J12.3
3¢ (GEKThI XUMUYECKUX PEAKIIHH. OIIK-4.1 J12.4 J12.5
BuyTpennss sueprus u OIIK-4.2 JI2.6J13.1
sHTaNenuA. TepMoxuMus. 3aK0oH OIIK-4.3 JI3.2J13.3
T'ecca. TemnoTa oOpa3oBaHus 21
XAMHUYECKHX COCITMHECHUH.

[TonsTHe 00 PHTPONTUK U SHEPTHH
I'n66ca. CxopocTh XMMUYECKHX
peaxuuii, BIUsHUE Ha Hee
Ppa3InIHBIX (haKTOPOB.
XUMHUYECKOE PABHOBECHE.
IIpunnun

Jle-1llaTense, cMenieHne
paBHOBecHsl. (AHaNU3 KOHKPETHBIX
CUTYyalui)

/J1ex/

4.2 1. Omnpenenenuie SHTAIBIUN OIIK-1.1 JI1.1 TK-2, ITK-1
peaKkiy HeUTpaaTu3auu OIIK-1.2 JI1.2712.1
2.CKOpOCTh XUMHYECKUX PEaKLnit OIIK-1.4 J2.2J12.3
U XUMHUYECKOE PAaBHOBECHE OIIK-4.1 J12.4 J12.5
/J1ab/ OIIK-4.2 J12.6J13.1

OIIK-4.3 JI3.2J13.3

o1




43 OHepreTuka XUMUYECKUX OIIK-1.1 J1.1 TK-2, [IK-1
npoiieccoB. Pacyer sHTANBIINN OIIK-1.2 JI1.2J12.1
XUMHUYECKUX PEAKIHH. OIIK-1.4 JI2.2J12.3

OIlK-4.1 J12.4 J12.5
Mp/ OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3

€|

4.4 MOJITOTOBKA K JICKIMOHHBIM, OIIK-1.1 JI1.1 IK-1
MIPAKTUUECKUM, JTaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2J12.3
CHUTYaITMOHHBIX 3a/1a4 /Cp/ OIIK-4.1 J12.4 J12.5

OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
Pa3znea 5. O0mas
XapaKTepUCTHKA PacTBOPOB

5.1 OO0m1ast xapakTepuCcTHKa OIIK-1.1 JI1.1 TIK-2
pPacTBOpPOB. OIIK-1.2 JI1.2J12.1
CriocoObI BEIpaKEHHSI COCTaBa OIIK-1.4 J2.2J12.3
pactBopoB. PUBUKO-XUMHYECKHE OIIK-4.1 JI2.4 J12.5
CBOIICTBa pacTBOPOB HE OIIK-4.2 JI2.6J13.1
SJIEKTPOJIUTOB U AJIEKTPOJIUTOB. OIlK-4.3 JI3.2J13.3
3akon Bant-T'odpda u Pays. 21
(AHanmu3 KOHKPETHBIX CUTyanuif)

/T1ex/

5.2 1. OOmast xapakTepuCTHKa OIIK-1.1 JI1.1 TK3
pactBopoB. Pacyer koHLIIEHTpanuu OIIK-1.2 JI1.2J12.1 TIK2
pacTBOpOB. OIIK-1.4 J2.2J12.3
2. CBoiicTBa pacTBOpPOB. OIIK-4.1 J2.4 J12.5
KomnuraruBHeie cBoiicTBa OIlK-4.2 JI2.6J13.1
pacTBoOpoB (perieHue OIIK-4.3 JI3.2J13.3
CUTYallMOHHBIX 3a]a4). 91
Mp/

53 IIpurorosienue pacTBopa OIIK-1.1 JI1.1 TK-3
3aJlaHHO# KOoHIIeHTparuy /J1ab/ OIIK-1.2 JI1.2J12.1

OIIK-1.4 J2.2J12.3

OIIK-4.1 J12.4 J12.5

OIIK-4.2 J12.6J13.1

OIIK-4.3 JI3.2J13.3
21

54 TOATOTOBKA K JICKIIMOHHBIM, OIIK-1.1 JI1.1 TIK1
MIPaKTHYECKUM, JTA0OPaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHSIM, PEILICHUE TUITOBBIX OIIK-1.4 J2.2J12.3
CUTYallMOHHBIX 33724 OIIK-4.1 J12.4 J12.5

OIIK-4.2 JI2.6J13.1
/Cp/ OIIK-4.3 JI3.2J13.3
31
Pa3nen 6. PacTBopbl
3JIeKTPOJINTOB

6.1 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JIL.1 [TK-2
DNEKTPOIUTHYECKAS OIlK-1.2 JI1.2J12.1
mucconmanys. Kinaccugukarms OIIK-1.4 J2.2J12.3
3JIEKTPOIUTOB. Teopusi CUITBHBIX OIIK-4.1 J2.4J12.5
JJIEKTPOJIUTOB. 3aKOH pa30aBICHUs OIlK-4.2 JI2.6J13.1
OctBanbna. ['maponus coneit OIlK-4.3 JI3.2J13.3
/JTex/ 21

6.2 PacTBOpBI 21EKTPOTIUTOB. OIlK-1.1 JI1.1 [K-2
CaolicTBa pacTBOpOB OIIK-1.2 JI1.2J12.1
anexrpoauToB. Pacuer pH OIIK-1.4 J2.2J12.3
pacTBOpoB. 3akoH OCTBaNIBAA. OIIK-4.1 J12.4 J12.5
Mp/ OIIK-4.2 JI2.6J13.1

OIlK-4.3 JI3.2J13.3

Ol




6.3 Peakuuu B pactBopax OIIK-1.1 J1.1 TK-4
3eKTpoauTOB /J1abd/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J12.2J12.3
OIlK-4.1 J12.4 J12.5
OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
21
6.4 MOJITOTOBKA K JICKIMOHHBIM, OIIK-1.1 JI1.1 TIK1
MIPAKTUUECKUM, JTaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2J12.3
CUTYallMOHHBIX 3aJa4 OIIK-4.1 J12.4 J12.5
/Cp/ OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
Paznen 7. JlucnepcHsblie cucTeMbl
U KOJUIOMIHBIE PACTBOPHI
7.1 JucnepcHble CUCTEMBI. OIIK-1.1 JI1.1 TIK-2
Knaccudukanus o creneHu OIIK-1.2 JI1.2J12.1
JCIIEPCHOCTH U arperaTHOMy OIIK-1.4 JI2.2J12.3
cocrosiHuo. Komnonaasie OIlK-4.1 J12.4 J12.5
pacTBOpbL. AncopOuus OIIK-4.2 JI2.6J13.1
KOJIJIOUTHBIX PAacTBOPOB, OIlK-4.3 JI3.2J13.3
o0pa3oBaHHE MUIIEILIHL. 21
Koarynsauus xonnounnos.
/T1ex/
7.2 Konnouaneie pactopsl /J1ad/ OIIK-1.1 JI1.1 TK-6
OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4 J12.5
OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
21
7.3 MOATOTOBKA K JICKIIMOHHBIM, OIIK-1.1 JI1.1 TK2, TIK2
MPaKTHYECKHUM, JTAOOPATOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHUSIM, PEILICHUE TUITOBBIX OIIK-1.4 JI2.2J12.3
CUTYaLMOHHBIX 3a7a4 OIlK-4.1 J2.4 J12.5
OIIK-4.2 JI2.6J13.1
/Cp/ OIIK-4.3 JI3.2J13.3
31
Paznen 8. OxkucnurebHo-
BOCCTAHOBHMTE/bHbIE PeaKIUH.
OcHOBBI YJ1EKTPOXUMHUH
8.1 OCHOBBI AJIEKTPOXUMUH. OIIK-1.1 JI1.1 [1K-2
CraHgapTHBIE IEKTPOJHBIC OIIK-1.2 JI1.2712.1
MOTEHIAJIBI METAJIOB. OIIK-1.4 J12.2 J12.3
DNEKTPOXUMHYECKUH psif OIlK-4.1 J12.4 J12.5
HaIPsHKEHUH METaJJIOB. OIIK-4.2 JI2.6J13.1
T'anpBaHMYECKUE DIIEMEHTBHI. OIIK-4.3 JI3.2J13.3
DJEKTPOJIN3 PaCIIaBOB U 21
PacTBOpOB.
/JTex/
8.2 OCHOBBI AIIEKTPOXUMHUH. OIIK-1.1 JI1.1 TK-5
CocraBiieHHE OKUCIUTEIBHO- OIIK-1.2 JI1.2J12.1
BOCCTAHOBHUTEIIBHBIX OIIK-1.4 J2.2J12.3
peakiuii. DIeKTpoin3 paciiiaBoB OIlK-4.1 J12.4 J12.5
U PacTBOPOB OIIK-4.2 J12.6J13.1
/Mp/ OIIK-4.3 JI3.2J13.3
31
8.3 Peaxumm oxucienms- OIIK-1.1 JI1.1 TK-5
BoccTaHoBJIeHus /J1ab/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3

€]




8.4 OCBOEHUE pa3JiesioB, TEM, 4 OIIK-1.1 JI1.1 TKS5
OTpPaXCHHBIX B MPOrpaMMe Kypca OIIK-1.2 JI1.2J12.1
U 3K3aMEHallMOHHBIX BOIIPOCaX, HO OIIK-1.4 JI2.2J12.3
HE PaCCMOTPEHHBIX B XOJ1€ OIIK-4.1 J12.4 J12.5
ayJUTOPHBIX U MPAKTUUE-CKUX OIIK-4.2 JI2.6J13.1
3aHITHI; COCTaBJICHHUE OIIK-4.3 JI3.2 JI3.3
JUTEPATypPHBIX 0030POB; PEIICHNE 21
TUTIOBBIX CUTYaIIMOHHBIX
3agay /Cp/
Paznen 9. Koppo3usi MeTasioB
9.1 Kopposus u ee Bunbl. 3ammura oT 1 OIIK-1.1 JI1.1 [TK-2
Koppo3uu. /JIex/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4 J12.5
OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
31
9.2 Koppo3us meTasnioB B KUCTION U 2 OIIK-1.1 JI1.1 TK-5
HeuTpanbHOM cpene. CocraBieHHe OIIK-1.2 JI1.2J12.1
3JIEKTPO-XUMUYECKUX MTPOLIECCOB, OIIK-1.4 J2.2J12.3
MIPOTEKAIOMIMX IIPU MOBPEKIECHUN OIIK-4.1 J12.4 J12.5
KaTOJIHbIX U aHOJIHBIX MIOKPBITHIA. OIIK-4.2 JI12.6J13.1
/Mp/ OIIK-4.3 JI3.2J13.3
€|
9.3 MOJITOTOBKA K JICKUMOHHBIM, 4 OIIK-1.1 JI1.1 TK-5
MIPaKTUYECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 JI2.2J12.3
CHUTYaIOHHBIX 3a/1a4 /Cp/ OIIK-4.1 J12.4 J12.5
OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
31
Pa3znen 10. Ctpoenne
OpraHuYyecKux coeJUHeHu .
IIpenenbHble YrieBoa0poabl
10.1 1. Teopust XUMUYECKOTO CTPOCHUS 4 OIIK-1.1 JIL.1 ITK-3
OpPraHUYECKUX COeINHEHUI. OIIK-1.2 JI1.2J12.1
DJEeKTpOHHOE U OIIK-1.4 J2.2J12.3
MPOCTPAHCTBEHHOE CTPOCHHUE OIlK-4.1 2.4
OpPraHUYECKUX COCINHEHUI. OIIK-4.2 JI2.6J13.1
2. IlpenenpHble YIIeBOAOPOIBL. OIIK-4.3 JI3.2J13.3
Crpoenune. 3omepus. CBolicTaa. 31
IIpumenenue.
/J1ex/
10.2 Anxansl. M3omepusi. XapakrepHbie 4 OIlK-1.1 JI1.1 TK-6, I[1K-3
XUMUYECKHE PEAKIIHU. OIIK-1.2 J1.2J12.1
YcranoBneHue OIIK-1.4 J2.2J12.3
DopMyJ1 OpraHUYECKUX BELECTB. OIIK-4.1 J12.4 J12.5
Mp/ OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
91
10.3 N3yueHne cBONCTB npeaenbHbIX 2 OIIK-1.1 JI1.1 TK-6, I1K-3
yriieBo1opooB /J1a6/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
21
10.4 TOATOTOBKA K JICKIIMOHHBIM, 10 OIIK-1.1 JI1.1 TK-6, I1K-3
MIPAKTHYECKHUM, JTA0OpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHAM, PELICHUE THIIOBBIX OIIK-1.4 J2.2J12.3
CUTYallMOHHBIX 3a7au /Cp/ OIIK-4.1 J2.4
OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
31

Paznen 11. HenpenebHble
YIJ1€BOIOPOABI




11.1 HenpenenbHble yriieBoaopoabl. 2 OIIK-1.1 JI1.1 I1K-3
Anxenbl, AnkuHbl. CTpoeHHe. OIIK-1.2 JI1.2J12.1
N3omepus. Coiictsa. OIIK-1.4 JI2.2J12.3
IIpumenenue. OIIK-4.1 J12.4 J12.5
/JTex/ OIIK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
€|
11.2 AuxeHsl, ankusbl. M3omepus. 2 OIIK-1.1 J1.1 TK-7
XapakTepHble XUMUYECKHE OIIK-1.2 JI1.2J12.1
peakunu. /T1p/ OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
11.3 N3yudenue cBONWCTB HENPEAEIbHBIX 2 OIIK-1.1 J1.1 TK-7
yrieBogopooB /J1a6/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
11.4 MOJTOTOBKA K JICKIIMOHHBIM, 10 OIIK-1.1 JI1.1 TK-7, TIK-3
MIPaKTHIECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-1.4 JI2.2J12.3
CHTYaI[HOHHBIX 3a1a4 /Cp/ OIIK-4.1 2.4
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
Paznen 12. CiupTbl, abaerugbl
U KeTOHBbI, KAPOOHOBBIE
KHCJIOTBI
12.1 CrnupTsl, albJETUABl U KETOHBI, 2 OIIK-1.1 JI1.1 [1IK-4
KapOOHOBBIE KUCTIOTHL. CTpoeHue. OIIK-1.2 JI1.2J12.1
Mzomepust. OIIK-1.4 JI2.2J12.3
Cgoiictsa. [Ipumenenue OIIK-4.1 J12.4 J12.5
/JTex/ OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
12.2 CrnupTsl, abJETUABI U KETOHBI, 4 OIIK-1.1 JI1.1 TK-8
KapOOHOBBIE KUCIIOTHL. OIIK-1.2 JI1.2J12.1
XapakTepHble XUMH- OIIK-1.4 J2.2J12.3
YECKHE PEaKIINH. OIIK-4.1 J12.4J12.5
Mp/ OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
12.3 M3yueHne cBONCTB CIUPTOB, 4 OIIK-1.1 JI1.1 TK-8, I[IK-4
KETOHOB, KapOOHOBBIX OIIK-1.2 JI1.2J12.1
xucinort /J1a6/ OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4 J12.5
OIlK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
12.4 TOATOTOBKA K JICKIIMOHHBIM, 10 OIlK-1.1 JI1.1 TK-8, I[IK-4
MPAKTHYECKHUM, JTA0OPATOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2J12.3
CUTYallMOHHBIX 3a71a4 /Cp/ OIIK-4.1 J12.4 J12.5
OIIK-4.2 JI2.6J13.1
OIlK-4.3 JI3.2J13.3
91

Paznen 13. ApomaTuueckue
YIJIEBOAOPObI




13.1 ApoMaTHYECKUE YIIIEBOLOPOIBL. 2 OIIK-1.1 J1.1 I1K-4
Ben3ou1b1 1 €ro roMoJIoTH. OIIK-1.2 JI1.2J12.1
®enoubl. /JIex/ OIIK-1.4 J12.2J12.3
OIlK-4.1 J12.4 J12.5
OIlK-4.2 JI2.6J13.1
OIlK-4.3 JI3.2J13.3
21
13.2 Benzomnwr u ero romosoruy. 2 OIIK-1.1 JI1.1 TIK-4, TK-8
®enoubl. XapaKkTepHble OIIK-1.2 JI1.2J12.1
XUMUYeckue peakimu. /I1p/ OIIK-1.4 J2.2J12.3
OIlK-4.1 J12.4 J12.5
OIlK-4.2 J12.6J13.1
OIlK-4.3 JI3.2J13.3
21
13.3 Apomarndeckue 2 OIIK-1.1 JI1.1 [K-4
yrieBonopo sl /J1ab/ OIIK-1.2 JI1.2J12.1
OIlK-1.4 J2.2J12.3
OIIK-4.1 J12.4J12.5
OIIK-4.2 J12.6J13.1
OIlK-4.3 JI3.2J13.3
13.4 H3y4eHHUE TEOPETUIECKOTO 10 OIIK-1.1 JI1.1 [1K-4
Marepuana, MoAroToBka K OIIK-1.2 JI1.2J12.1
JIEKIIMOHHBIM, TIPAKTUYECKUM, OIIK-1.4 JI2.2 J12.3
71a00PaTOPHBIM 3aHATUAM, OIIK-4.1 J12.4 J12.5
pellIeHne TUIIOBBIX CUTYaIIMOHHBIX OIIK-4.2 JI12.6J13.1
3ama4a /Cp/ OIIK-4.3 JI3.2 J13.3
Paznen 14. Cnoxubie 3¢upsl,
SKUPBI. YTJIeBOIbI
14.1 CrnoxHble d(UPHIL, )KUPBHIL. 4 OIIK-1.1 JI1.1 TIK-4
YrneBoabl: MOHOCAXapuIbl, OIIK-1.2 JI1.2J12.1
Jcaxapubl, Kpaxmal, OIIK-1.4 J2.2J12.3
IEJUTI0N03a OIIK-4.1 J12.4 J12.5
/Jex/ OIlK-4.2 JI2.6J13.1
OIlK-4.3 JI3.2J13.3
31
14.2 CrnoxHble SOUPHIL, )KUPHIL. 2 OIIK-1.1 JI1.1 TK-10
XapakrepHble XHMUYECKUE OIIK-1.2 JI1.2J12.1
peakunu /Ip/ OIIK-1.4 JI2.2 J12.3
OIIK-4.1 J12.4 J12.5
OIlK-4.2 J12.6J13.1
OIlK-4.3 JI3.2J13.3
21
14.3 M3yueHne cBONCTB XHUPOB 4 OIIK-1.1 JI1.1 TK-10, TIK-4
M3yueHne cBOMCTB yIieBO10B OIIK-1.2 JI1.2712.1
/J1a6/ OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
21
14.4 MOJTOTOBKA K JICKIIHOHHBIM, 10 OIIK-1.1 JI1.1 [1K-4
MIPaKTHIECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHAM, PELIEHUE TUIIOBBIX OIIK-1.4 JI2.2J12.3
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-4.1 J12.4 J12.5
OIlK-4.2 JI2.6J13.1
OIIK-4.3 JI3.2J13.3
21
Paznen 15. Beaku. [loaumepst
15.1 Benxu. Ctpoenue. 2 OIIK-1.1 J1.1 I1K-4
ITonumepsl, HoTUMEpPHBIE OIIK-1.2 JI1.2J12.1
MaTepuabl, UX [OJy4YeHHUE. OIIK-1.4 JI2.2J12.3
/JTex/ OIlK-4.1 J2.4 J12.5
OIlK-4.2 JI2.6J13.1
OIlK-4.3 JI3.2J13.3

€]




15.2 ITnactmaccel. CHHTETHYECKHE 2 2 OIIK-1.1 JI1.1 0 IK-4
BOJIOKHA. Peakiiun OIIK-1.2 JI1.2J12.1
nomuMepu3anu. /T1p/ OIIK-1.4 J12.2712.3
OIlK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
21
15.3 PacnoznaBanue mactmace u 2 2 OIIK-1.1 JI1.1 0 [1K-4
BoJIOKOH /J1a6/ OIlK-1.2 JI1.2J12.1
OIIK-1.4 J12.2712.3
OIIK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
21
154 MOJITOTOBKA K JIEKIMOHHBIM, 2 10 OIIK-1.1 JI1.1 0 [1K-4
MIPAKTHYECKUM, JTA0OPaTOPHBIM OIIK-1.2 JI1.2712.1
3aHATHUSM, PELIEHUE TUTIOBBIX OIIK-1.4 J2.2J12.3
CUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
31
Paznen 16. KonTpoan
16.1 ITonroroBka k sk3aMeHy /DK3ameH/ 1 36 OIIK-1.1 JI1.1 0
OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2J13.3
21

6. POHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpoJbHbIE BONPOCHI U 32/ IaHUS

Mo mucummmmae Xumus GopMaMy TEKYIIEro KOHTPOJIS SBISIOTCS:

TK1, TK2, TK3, TK4, TK6, TK7, TKS8 - pemenne 3aga4 1o npeacTaBIeHHbIM BapUaHTaM 3aJaHHH.

TKS - Beimnonnenue PI'P.

B teuenue cemectpa npoBozsTes no 2 npomexytounbix kouTpons (ITK1, ITK2, TIK3, [1K4) B Buae KoII0KBHYyMa 10 IPOHAEHHOMY
TEOPETUICCKOMY MaTepUAITy JICKIHIA.

HWrorossrit korTpons (UK) B 1 cemecTpe— sx3amMeH;

BO 2 ceMecTpe — 3ayer.

1 cemectp
TK 1 «3xBuBajeHT. 3aKOH YKBUBAJICHTOBY

Bapuanr 1

1. PaccunTtaTh 3KBUBAJIEHTHYIO MacCy CJEIyIOIINX COEIUHEHUI:

H3BO3, NaH2PO4

2. 1 r IByXBaJEHTHOTO METalsIa BEITECHSET U3 pacTBOpa MeAHOM conu 2,61 r menu. Beruucinre 5KBUBaJIEHTHYIO U aTOMHYIO MacChl
Y Ha30BUTE METAJLI, €CIIM YKBUBaJICHTHAst Macca Menu paBHa 31,8 r/Morb.

BapuanT 2

1. PaccunTaTh 9KBUBaJICHTHYIO MAcCy CIEIYIOIINX COeINHEHU:

P205, CaOHNO3

2. Brraucnure SKBUBAJIEHTHYIO MAaCCy METaJlIa, €CIH eTo OKCUa coaepxut 19,66 % xucnopona.

Bapuant 3

1. PaccunTtaTh SKBUBaJICHTHYIO MACCy CJEIYIOIINX COeIUHEHUI:

Fe(OH)2, Ba(NO3)2

2. 10 r MeTan1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOPOJa, U3MEPEHHOro Ipu H.y. HaliTu sKBHBaNeHTHYIO Maccy MeTasuia.
Bapuant 4

1. PaccunTtaTh 5KBUBaJICHTHYIO MacCy CJIEIYIOIINX COeIUHEHUI:

PbS, CuOHCI

2. OnpenenuTe SKBUBAICHTHYIO MAacCy MeTallia, €ClId ero coenHeHue ¢ GpropoM comepxut 87,5 % Meranna. DKBUBAJICHTHAS
Macca ¢ropa paBHa 19 r/MOnB.

Bapuanr 5

1. PaccuntaTh S5KBUBAJICHTHYIO Maccy CIEeIyIOLUNX COCTUHEHUI:

Si02, K2HPO4




2. 13 2,4 r merayuia nonydeHo 4,8 r cynbduaa Meramuia. JKBUBaJIEHTHAst Macca cepsl paBHa 16 r/Monb. Halfqure SKBUBaIICHTHYIO
Maccy MeTaa.

Bapuanr 6

1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLUX COCAUHECHUI:

Ca(OH)2, Al12(S0O4)3

2. IIpu pacTBopenuu B kuciote 11,9 r meramna Beenuinocs 2,24 1 BOAOpoAa, U3MEepeHHOro npu H.y. OnpesennTe S5KBUBAJICHTHYO
Maccy MeTaia.

Bapuanr 7

1. PaccunraTh S5KBUBAJIEHTHYIO Maccy CIEeIYyIOLUMX COCTUHEHUI:

HNO3, Fe(NO3)3

2. OnHO ¥ TOXe KOJIMYECTBO MeTajuIa pearupyet 6e3 ocrarka ¢ 0,4 r kuciaopoga u 0,8 ngpyroro snemenra. HalianTte S5KBUBaICHTHYIO
Maccy dJeMeHTa.

Bapwuanr 8

1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CIEIYIOIINX COeTUHEHUI:

NH4Cl, MgOHBr

2. Ha neitrpanuzanuro 19,6 r kucinorsl Tpedyercs 16 r ruapokcuaa Hatpusi. OnpenenuTe SKBUBAICHTHYIO MacCy KHCIOTHI.
Bapuanr 9

1. PaccunrtaTh SKBUBAJICHTHYIO MacCy CJIEIyIOIINX COeTUHEHU:

H2S04, NaHSi03

2. Ilpu cxxuranuu 1,8 r TpexBaJeHTHOIO MeTajula Moiy4deHo 3,4 1 ero okcuaa. Halayure 3KkBUBaJIEHTHYIO U aTOMHYIO MacChl
MeTajuIa.

Bapwuanr 10

1. PaccunrtaTh S5KBUBAJIEHTHYIO Maccy CIEeIYyIOLUMX COCIUHEHUI:

Zn(OH)2, FeSO4

2. Onpeznenurte 3KBUBAJIICHTHYIO0 Maccy MeTaa, 0,12 r KoTOporo BBITECHSIOT U3 KUCIOTHI 112 M1 BoJOpoJa, U3MEPEHHOIO MpH H.Y.
Bapwuanr 11

1. PaccuuraTh S5KBUBAJEHTHYIO Maccy CIEeIYyIOLMX COCAUHEHUI:

Na28Si03, Cr203

2. 4,4 r 1ByXBaJICHTHOTO MeTaJuia pearupyor ¢ 0,56 1 Kiciopoa, H3MEpPEeHHOro npu H.y. YeMy paBHa aTOMHasi Macca MeTasa?
BapuanT 12

1. PaccunTaTh S5KBUBaJIEHTHYIO Maccy CIEIYIOLUIMX COCIUHEHUI:

CaO, Cr2(S04)3

2. CKOJIbKO TUTPOB BOJIOPOJA, U3MEPEHHOT0 MpU H.y. BbiaenuTcs mpu pacTBOPEHUH B KUCIOTE 8 T MeTajlla, SKBUBAJICHTHAs Macca
kotoporo 20 r/MoJb.

Bapuanr 13

1. PaccunrtaTh 3KBUBAJICHTHYIO MacCy CJlEIyIOIINX COeIUHEHUI:

Al, NH4NO3

2. Okcup HeMeTaia cofepxut 27,27 % nemerania. BeraucnuTe S5KBUBaJICHTHYIO MacCy HEMETAJUIA U €r0 OKCHIA.

BapuanTt 14

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEIYIOLNX COCTUHEHUI:

BaBr2, CH3COONa

2. Ha mefitpanmsarurio 9,8 T kuciots! Tpedyeres 11,2 T rugpoxcuna kamus. OnpenennTe S3KBUBATICHTHYIO MacCy KACIIOTHL.
Bapuant 15

1. PaccunraTh S5KBUBAJIEHTHYIO Maccy CIEeIYyIOLIMX COCTUHEHUI:

MnO2, AIPO4

2.21,3 r maraus u 13,8 T HEM3BECTHOTO MeTalIa pearupyroT 0e3 oCTaTKa ¢ OJHAM U TeM e KOJINYeCTBOM Kuciopona. Haifnure
SKBUBAJICHTHYIO MacCy HEU3BECTHOTO MeTaJlIa.

Bapmuanr 16

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:

AlF3, H3PO4

2. Ilpu cxxuranuu 6 T AByXBaJIEHTHOTO MeTajuia OblIo MonydeHo 8,4 r okcuaa metasuia. Haliinte SKBUBaJIeHTHYIO U aTOMHYIO
Macchl 3TOr0 MeTaja.

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABILSIETCS CTYAEHTY, €CIIM OH HaOpain 4 6aiioB

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpan 3 6ayuioB

- OLIEHKA «YyIIOBJICTBOPUTEIEHOY BRICTABIIACTCS CTYCHTY, €CIIH OH Habpai 2,5 6amnos

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 2,5 6aios.

TK 2 «KoHueHTpanuu pacTBOPOB»

BapuanTt Ne 1

1 Omnpenenuts Maccy Na2CO3 B 500 t 10 %-Horo (mmo macce) pactBopa.
2,5
2 Omnpenenutb MaccoByto jgoito HNO3 B 10 H. pacTBope, ¢ mioTHOcThIO 1,29 T/Mmir. 3,5

Bapuant Ne 2




1 B 45 r Bogwl pactBopeHo 6,84 r caxapo3sl C12H22011. Beunciauth MOJIBHBIE JJOJU caxapa U BOJBI.

2,5
2 Beruncnnts HOpMansHOCTE 14,7 %-Horo pactBopa H2SO4, ecnu oTHOCTS pacTBopa paBHa 1,1 r/mi. 3,5
BapuanT Ne 3
1 B xakom o6veme 0,05 M pactBopa Ca(OH)2 conepxurcs 2,8 T BemecTBa?
2,5
2 Beraucimts MonsipaocTh 10 %-Horo pactBopa Na2SO3, mioTHOCTh KoToporo 1,05 r/min. O6beM pacTBopa paBeH 1 1.
3,5
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxogutcst 476 T KOH. KakoBa miuoTHOCTs 3TOTO pactBopa?
2,5
2 Beraucimts MonsipHOCTh 18 %-Horo pactBopa HCI ¢ mmotHOCTRIO 1,09 T/MIL. 3,5
Bapuant Ne 5
1 B kaxoi#t mMacce Bojwl creayet pactBoputh 30 r KBr, 9To0bBI momy4yuTh pacTBOp ¢ MaccoBoit nonerr KBr, paBHo# 6 %.
2,5
2 Beruncnuts HopManisHOCTE 10 %-Horo pactBopa Na2SO3, miotHocTs koToporo 1,05 r/mn. OdbseM pactBopa paBeH 1
I 3,5
Bapuant Ne 6
1 Kakas macca xmopuna 6apust conepxurcs B 0,1 m 0,1 H. pacTBopa?
2,5
2 Brruncnuts MonspaocTh 10 %-HOro pactBopa kapOoHaTa HaTpus, INIOTHOCTE KoToporo 1,08 r/mm. O6wveM pacTtBopa
paBeH 1 . 3,5
Bapuant Ne 7
1 BbruucinuTth HopManpHYIO KOHIEHTpauuio pactopa K2S04, B 0,02 1 kotoporo conepxurcs 1,74 r pacTBOPEHHOTO
BEIIECTBA.
2,5
2 Kakoii 06vem 2 H. pactBopa H2SO4 motpedyercs st mpurotoBienust 500 mi 0,5 H. pactBopa? 3,5

Bapuant Ne 8

1 Omnpenenute MaccoByIo 100 (B %) xmopuna xamust B pactBope, conepxamem 0,053 kr KCI B 0,5 1 pactBopa,

IUIOTHOCTB KOTOpOro paBHa 1,053 r/mi.

2 lz_I’fIOTHOCTB 10 %-noro (mo macce) pactBopa Na2SO4 pasra 1,091 r/mn. PaccunTaTte MOJSUTEHOCTE 3TOTO PacTBOpA.
3,5

Bapuant Ne 9

1 B xaxom o0veme 0,1 H. pacTBopa comepxurcs 8 T CuSO4?

2 IZ<’:K0171 o6bem 0,1 M pactBopa H3PO4 moxxHO mipurotoButh M3 75 mi 0,75 H. pacTBopa? 3,5

BapuanT Ne 10

1 13 400 r 20 %-Horo (0 Macce) pacTBoOpa IIpU OXJIaKAe-HUHU BBLIENMIOCH 50 I pacTBOPEHHOTO BemecTBa. YeMy paBHa
MaccoBasi JOJIS 3TOTO BEIIECTBAa B OCTABIIEMCS pacTBope? 2,5
2 BbrauciimTh MaccoByro o0 Tuapokcuaa Hatpus B 9,28 H. pactBope NaOH, miotaoctero 1,310 /™Mt

3,5

Bapuant Ne 11

1 Cxonpko moneit KOH naxomures B 4 1 25 %-Horo (o macce) pactsopa KOH mnorHOCTSIO 1,24 T/MA?
2,5
2 ITmotHOCTE 15 %-HOTO (10 Macce) pactBopa H2SO4 papra 1,105 r/mi. BEMHCIATS MONSIIBHOCTB 3TOTO

pacTBopa. 3,5




Bapuant Ne 12

1 Haiitu MaccoByro nouo TtoKo3bl B pacTBope, conepskamieM 350 r Boabl U 70 T TIIIOKO3BI.
2,5
2 Kakoii 06vem 6,0 M pactBopa HCl HyxHO B34Th U1t ipurotoBienus 25 mi 2,5 M pactBopa? 3,5

Bapuanr Ne 13

1 Ckonbko rpammoB NaCl morpedyercst aist npurotosienus 450 r 20 %-Horo (mo macce) pactBopa?

2,5
2 K 500 mn 32 %-noit (mo macce) HNO3, mmotHOCcTBIO 1,20 r/™Mn, mpubasmmu 1 1 Bogsl. YeMmy paBHa mMaccoBast ZOJIS
HNO3 B nonyueHnom pactBope? 3,5

Bapuanr Ne 14

1 BbIYHCIUTE MOJISUIBHYIO KOHUEHTPAIUIO PACTBOPA, MPUTOTOBICHHOTO pactBopeHueM 45 T rmoko3sl C6H1206 B 400 r
BOJIBL.

2,5
2 Boruucnuts HopMmansHOCTE 0,2 M pactBopa H2SO4.

3,5

Bapuanr Ne 15

1 BBIMUCIINTS MOJTBHBIE JTOJHM CHUPTA U BOABI B 96 %-HOM (10 Macce) pactBope atmiioBoro crimpra C2HSOH.
2,5
2 CKOJBbKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CONSHON KUCIOTHI, MIOTHOCTBIO 1,19 1/Mmi, copeprkameit 38 % (mo macce)

HCI, Hy>xHO B34Th 1151 ipuroToBiienus 1 i 0,5 H. pacTBopa? 3,5
Bapuant Ne 16

1 Haiitu maccy NaNO3, HeoOxoaumyro st mpurotoBienus 250 mu 0,2 H. pactBopa. 2,5
2 Kakoii o6vem 0,05 1. pactBopa KNO3 moxxHo momyunts u3 100 M 1 H. pactBopa? 3.5

Kpurepuu onenku:

- OLIEHKA «OTJINYHO)» BBICTABIIAETCA CTYJICHTY,eCIIH OH Habpan 6 6anioB

- OLICHKA «XOPOLIO» BBICTABISIETCS CTYACHTY,ECIIN OH Habpan 4,5 Gamios

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISCTCS CTYICHTY,ECIIH OH Habpan 3,5 6ajuioB

- OIICHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABILSICTCS CTYACHTY,ECIIH OH HaOpais MeHee 3,5 Oayios.

TK 3 «Peaxuuu nonnoro oomMena. ['uaponnsy

Bapuant Ne 1

1. Hanmmure ypaBHEHHs peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOI (hopme:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Hanmmmre ypaBHeHHs peakiyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYJISIPHOI (hopMme. YKaxkure cpery pactBopa u pH:
a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hanmmure ypaBHEHHS peaKiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOH (hopme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCIl —

2. Hanumure ypaBHEHMsI PEAKIHiA B MOJIEKYISIPHOW U HOHHO-MOJICKYJIApHO# hopMme. YkakuTe cpeny pactBopa u pH:
a) CH3COOK + HOH —

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

apuant Ne 3

1. Hanmmure ypaBHEHHS peaKiiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hanmmwure ypaBHEHHsI PEaKIHii B MOJIEKYJISIPHOW M HIOHHO-MOJIEKYJISIpHOH hopMme. Ykaxkute cpeny pactBopa u pH:




a) KCN + HOH —

6) Fe(NO3)3 + HOH —
B) K2SO4 + HOH —
Bapuanr Ne 4

1. Hannimre ypaBHEHHs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) CaCI2 + K2CO3 —
6) HBr + Ba(OH)2 —
B) NaF + HCI —

2. Hanmmmmre ypaBHEHHS peaKiiiii B MOJICKYJISIPHOM M HOHHO-MOJIEKYJIIpHOI hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

Bapuanr Ne 5

. Ykaxwure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHs peaKiiii B MOJIECKYIIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) Na2SO4 + BaCI2 —
6) KCN + HCl —
B) (NH4)2S0O4 + KOH —

2. Hanmmmre ypaBHeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIpHOH (hopme
a) NH4F + HOH —

0) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuanr Ne 6

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peaKiuii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) FeCl2 + Na2S —
6) CH3COOK + H2S04 —
B) CaCO3 + HNO3 —

2. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH U HOHHO-MOJICKYJIIpHO#T hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

. Ykaxure cpeny pactBopa u pH:

1. HanmmwTe ypaBHEHHS peaKiiiii B MOJIEKYIISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) NH4Cl + AgNO3 —
6) Na2CO3 + H2S04 —
B) H2S + KOH —

2. Hannmmre ypaBHEHHsI peakfii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K25+ HOH —

Bapuant Ne 8

. Ykaxure cpeny pactBopa u pH:

1. HanmmmTe ypaBHEHNS peakyii B MOJIEKYISIPHOH  HOHHO-MOJIEKYJIIPHOH (opMe:

a) H2SO4 + BaCl2 —
6) Ba(OH)2 + HNO3 —
B) HI + AgNO3 —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOiT hopme
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

. Ykaxure cpeny pacrsopa u pH:

1. Hanmmure ypaBHEHHS peakiuii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJLIpHO# (hopme:

a) CuSO4 + NaOH —
0) NaOH + H2SO4 —
B) CaCO3 + HBr —

2. Harmummre ypaBHEHHS Peakifii B MOJIEKYJISIPHOIM U HOHHO-MOJIEKYJISIpHOI (hopme
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

. Yxaxkute cpexny pactsopa u pH:

1. Hannmure ypaBHEHHS peakiidi B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO#T (hopme:

a) Na2CO3 + Ca(NO3)2 —
6) (NH4)2S0O4 + NaOH —
B) HI + KOH —




2. Hanumure ypaBHEHMsI PEAKIHid B MOJICKYISIPHOW M HOHHO-MOJICKYJIApHO# hopMme. Ykakute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

Bapuant Ne 11

1. Hanmmwre ypaBHEHHS peaKiiiii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJISIpHOI (hopme:

a) CrCI3 + NaOH —

6) K2CO3 + HCI —

B) CH3COONa + H2S04 —

2. Hanummre ypaBHEHHsI PEaKIHii B MOJIEKYJSIPHOW M HOHHO-MOJIEKYJISIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) CH3COONH4 + HOH —

6) Zn(NO3)2 + HOH —

B) Na3PO4 + HOH —

BapuanT Ne 12

1. Hanmmure ypaBHEHHS peaKiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:
a) AgNO3 + MgBr2 —

6) CaCO3 + HNO3 —

B) NH4Cl + NaOH —

2. Hanumure ypaBHEHMsI PEAKIHii B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# opMme. YkakuTe cpeny pactBopa u pH:
a) KNO3 + HOH —

6) CuBr2 + HOH —

B) Na2SiO3 + HOH —

BapuanT Ne 13

1. Hanmmwre ypaBHEHHS peaKiiii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJISIpHOI (hopme:

a) ZnCI2 + H2S —

6) CH3COOK + H2S04 —

B) NaCN + HCIl —

2. Hanummre ypaBHEHHsI PEaKIHii B MOJIEKYJSIPHOW M HIOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) Nal + HOH —

6) Mn(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 14

1. HanmmmTe ypaBHEHUS peakyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIIPHOH (opMe:

a) FeCI2 + KOH —

6) CH3COONH4 + NaOH —

B) K2SiO3 + HCl —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH M HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpexy pacTsopa u pH:
a) NaCN + HOH —

6) SnI2 + HOH —

B) K2SO4 + HOH —

Kpurepuu oneHku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYCHTY, €CIIH OH Habpan 9 6aimioB

- OLIEHKA «XOPOIL0» BBICTABIAETCA CTYJICHTY, €CIIU OH HaOpan 7 Gaimios

- OLICHKA «YJOBJICTBOPUTEILHO» BBICTABISETCS CTYACHTY, €CIIU OH Habpan 5,5 6amios

- OLICHKA «HEYIOBJICTBOPUTEILHOY» BBICTABIISCTCS CTYICHTY, €CIIU OH Habpas MeHee 5,5 6asios.

TK 4 «OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUI

Bapuanr 1
Ha ocHOBaHHM 3J€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINUCHTEHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) NaBr + PbO2 + H2S04 —PbSO4 + Na2SO4 + Br2 + H20
6) C12 + KOH — KCI + KCIO3 + H20

Ormpezenure THIT IPUBEICHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKINii
Bapuanr 2
Ha ocHOBaHHM 3J€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUIUCHTEI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2S03 — K2S04 + K28




OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
BapuanT 3
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KO3 (PUITUEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
6) 12 + KOH — KIO3 + KI + H20

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapuant 4
Ha ocHOBaHHHM 3JIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KO3 PUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) KCrO2 + KOH + Br2 — K2CrO4 + KBr + H20
6) H3PO3 —PH3 + P205 + H20

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
Bapuant 5
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PAcCTaBUTh KO3 (PUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) AsH3 + 02 — As203 + H20
6) CI2 + KOH —KCIO + KCI + H20

OnpeznenuTte THIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
Bapuant 6
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3(D(PUITUEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIh

a) H2S + HIO3 — S + 12 + H20
6) KCI103 + HCI — CI2 + KC1 + H20

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
Bapuant 7
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUI PACCTaBUTh KO3 (DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) H202 + KMnO4 — MnO2 + KOH + O2 + H20

6) KNO3 — KNO2 + 02

OHpeIIeJ'II/ITe THUI IPUBEICHHBIX BBIIIEC OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX peaKuHﬁ

Bapuanr 8

Ha ocHoBanuu QJICKTPOHHBIX ypaBHeHI/IfI pacCTaBUTh K03(1)(1)I/IL[I/IGHTLI, YKa3aB OKHUCJIMTECIIb U BOCCTAHOBUTEJIb

a) PbO2 + HCI — PbCI2 + CI2 + H20
6) HIO3 + HI — 12 + H20

OmpenenuTe THI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapuanr 9
Ha ocHOBaHNM 3JIEKTPOHHBIX yPABHEHUH PaccTaBUTh KOI(QQPUIIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) KMnO4 + HCl — CI2 + MnC12 + KCl1 + H20
6) HC103 —ClO2 + HCIO4 + H20

Omnpenenure THI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapwuanrt 10
Ha ocHOBaHNY 3JIEKTPOHHBIX YPABHEHHUH PaccTaBUTh KOI(PQPUIMCHTBI, YKa3aB OKICINTENb U BOCCTAHOBHTEb

a) H202 + CrCI13 + KOH — K2CrO4 + KCl + H20
0) Cul2 — Cul + 12

Onpeznenure TUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIUI
BapuanT 11
Ha ocHOBaHNY 3JIEKTPOHHBIX yPABHEHHUH PaccTaBUTh KOIPQPUIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) Cu + H2SO4 — CuSO4 + SO2 + H20
6) S + KOH — K2S03 + K28 + H20

Omnpenenure THI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapwuanr 12
Ha ocHOBaHNM 3JIEKTPOHHBIX yPABHEHHUH PaccTaBUTh KOI(QQPUIIMCHTBI, YKa3aB OKHCINTENb U BOCCTAHOBHTEb

a) I2 + C12 + H20 — HIO3 + HCI
6) KC103 — KCI + 02




Omnpenenure TUM MPUBEJCHHBIX BBIIIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHH
Bapuanr 13
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHEHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) FeCI3 + SnCl12 — FeCI2 + SnCl4
6) H2S + 02 — SO2 + H20

OmpezesuTte THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii
Bapuant 14
Ha ocHOBaHHM 3JIE€KTPOHHBIX yPaBHEHUI PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

a) KMnO4 + KI + H2SO4 — K2504 + MnSO4 + 12 + H20
6) KCIO3 — KCl04 + KCl

Omnpenenure TUM MPUBEJCHHBIX BBIIIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMH
BapuanT 15
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOG (GHUIIUCHTEI, yKa3aB OKUCIIHTENb U BOCCTAHOBHTEIb

a) KCIO3 + FeSO4 + H2S04 — KCl + Fe2(S04)3 + H20
6) H202 — H20 + 02

Omnpenenure TUM MPUBEJCHHBIX BBIIIE OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH
BapuanT 16
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOG (GHUIINCHTHI, yKa3aB OKUCIIHTENb U BOCCTAHOBHTEIb

a) H2S + CI2 + H20 — HCI + H2S04
6) NH4NO2 — N2 + H20
Omnpenenure TUI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH

Kpurepuu onenku:

- OIIEHKA «OTJINYHO)» BBICTABIIACTCS CTYJICHTY,eCIIH OH Habpan 6 6amioB

- OLICHKA «XOPOLIO» BBICTABIISETCS CTYICHTY,eClid OH Habpan 4,5 6amioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY,ECIIH OH Habpain 3,5 6ajuioB

- OLICHKA «HEY/0BIECTBOPUTEIILHOY» BBICTABILIETCSA CTYACHTY,ECIIH OH Habpas MeHee 3,5 6amos.

TK 5 PI'P Ha Temy «XUMHYECKHE PACUETHI

PacuetHo-rpadudeckas paboTa cTyIeHTOB 09HOH (hopMbI 00yUdeHNUS

PacuerHo-rpaduueckas padora (PI'P) Ha Temy «Xumuueckue pacueTs». Llenbio Bemmonnenus PI'P sBnsieTcs 3akperuienue
TEOPETHUYECKHX 3HAHUI, BBIHOCHMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTYIEHTOB, TO3BOJISIOIINX OCBOUTH CIIELUAIbHBIE Pa3/AEIb
JVCITUTIIAHEL.

B 3amauu PI'P BxoauT:

. HAy4UTBCS 3alUCHIBATH YPABHEHHS PEaKUMH B MOJICKYJSIPHON W HOHHOH dopmax;
. BECTH pacdeTsl 1Mo (GopMyJaM M YPaBHCHUSAM XUMHUYECKAX DPEaKIIHid;

. paboTaTh CaMOCTOSITENIBHO;

. HAYYHUTHCS MACHTU(UIIMPOBATH BELIECTBA

Crpykrypa pacueTHO-rpaduIecKoil paboThl U ee OPUSHTUPOBOYHEIN 00BEM
3amanmne (1 c.)

JucnepcHble cUCTEMBI.

KoMruiekcHbIe COeTUHEHUSI.

OCHOBBI UACHTU(DHUKAIIMA HEOPTAHHYECKUX COEIUHEHHU.
lanpBannueckue 3aeMeHTh. DJIC raJpBaHMYECKHUX JIEMEHTOB.
. DEeKTpoJIN3 paciiiaBoB M pacTBopoB. 3akoH Papanes

CIucoK HCIOTb30BaHHBIX UCTOUYHUKOB (0,5¢.)

DA =

Bemonnsiercs PI'P cTyqeHTOM HHAMBHYaNbHO 10 PYKOBOJCTBOM IIPENOJaBaTeNsl BO BHEAY JUTOPHOE BPEMSI, CAMOCTOSTEIBHO.
Cpok c1aun 3aKOHYEHHOM paboThI Ha MPOBEPKY PYKOBOTHUTEINIO YKa3bIBaeTCS B 3aaHUH. [locie mpoBepKu U TOPaOOTKU yKa3aHHBIX
3aMeuaHui, paboTa 3ammmiaercs. [Ipy moIoKUTETFHON OLICHKE BEITOTHEHHOH CTyICHTOM paboTe Ha TUTYJIBHOM JINCTE pabOTHI
CTaBUTCA - "3a4TeHO".

Kpurepuu onenku:

- OLIEHKA «OTJINYHO)» BBICTABIIACTCA CTYCHTY ,eClIi OH Habpan 15 6amnoB

- OLIEHKa «XOPOILO» BBICTABIAETCA CTYJEHTY, €ClIU OH Habpan 12 6annos

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan 9 Oaymuios

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIIETCS CTYACHTY ,eCIIH OH Habpax MeHee 9 6aioB.




HaunmMenoBanue 1a60paTopHBIX paboT

OmnpeneneHue SKBUBAJICHTHOI Macchl MeTallla 110 00beMY BBIAEIUBILETOCS BOJOPOA.
OmnpeneneHne YHTATBIAN PEAKIMN HEHTpaTn3aIin

CKOPOCTh XUMHYECKHIX PEAKIUH U XUMHIECKOE PABHOBECHE

IIpuroTroBneHue pacTBopa 3a1aHHOM KOHIIEHTpAIU1

Peakuuu B pacTBOpax 3JIEKTPOJIUTOB

Konnonanslie pactBopsl

Peaxiiu okuCIeHHA-BOCCTaHOBICHUS

IIK 1 ra Temy «OcHOBHBIE 3aKOHBI U onpeaeneHus xuMmun. Ctpoerue atoma. Ilepuogmaeckas cucrema JI.I1. Menneneesa.
Xumudeckas CBA3b U CTPOSHHE MOJIEKyJI. DHepreTuka XMMHUUECKUX IIPOLECCOB. XUMHUUECKast KHHETHKa

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (hopMyiy 3nementa Ne 85. HazoBuTe 3TOT 3/leMEHT U yKaXHTe, B KaKOM IHEpHOJE,
TpyIMIe ¥ NOATPYIIE OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSX U MOLYPOBHSAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpuyeckyio cxemy obpazoBanHus mMoiekyn H2 m N2. Ckoibko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

3. TemnoBoit addexr peakimu C(x) + 2 N20(r) — CO2(r) + 2 N2(1) paBen + 560 k/I)k. BEIUUCIUTDH CTaHIAPTHYIO
sHTaNBNUI0 o0pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Monb.

4. Kak cnenyer n3MeHHUTH AaBJIeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHMUUTH CKOPOCTh PEAKLIUU 2802 (1) + O2 (1)
— 2S03 () B 27 pa3?

5. Beranennts TeMnepatypHbIi K03 GUINEHT CKOPOCTH PEaKIWH, €CIIH MPH MOBBINICHUH TeMueparypsl Ha 40 °C peakuust
yckopsercs B 16 pas.

6 Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (1)[] 2NO2 (1) — 184,6 x/Ix?
Bapuant Ne 2
1. CocTaBbTe MOJNHYIO 3IEKTPOHHYIO (opMyiTy Homa U rpaMUECKyI0 CXeMy PACIIPEACNICHUS €TO JIEKTPOHOB I10

SHEPreTHUECKUM SUeiikaM B HOPMAIEHOM U BO30YKIEHHOM COCTOsTHHAX. Kak BiuseT creneHb BO30YKICHHUS dJICKTPOHOB Hoga Ha
€ro BaJe€HTHOE COCTOSHUE?

2. Kakue THITBI XUMHYECKOH CBsI3W MMEIOT MecTo B MoJiekyinax CO2, C12? M300pa3uTh reOMETPHYECKOE CTPOCHHE MOJICKYIT
¥ CXEMBI MIePEKPHIBAHMUS HICKTPOHHBIX 00JIAKOB.
3. Paccuntats sHTansmmo obpasosanus HCI, ucxoas u3 TepMOXUMHUYIECKOTO YPABHEHUS

4 HCI (r)+ O2(r) = 2 H20(1) + 2 CI2(1),
ecimt AHx.p. = -114,2 x/I)x, AHH20(1) = -241,8 x/I>x/Monb
4. Kak m3mennrcst ckopocts obpatroi peakimu N2 (r) + O2 (r)[] 2NO (), ecnu yBenn4uTh AaBIEHHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTH MOCTOSIHHOMN?
5. Kax u3meHuTCSI cCKkOpoCTh peakiy npu noHmwkeHun temmeparypsl ¢ 80 °C no 50 °C, ecnu TemnepaTypHbId
KO3 PUIIEHT CKOPOCTH PeaKiy paBeH 27
6. B kakoM HampaBIeHHUH CMECTHUTCS PAaBHOBECHE PEAKLIUH
2CO (r) + 02 (r)[12CO2 (1) — 566 xIx
a) TIpH TTOHIDKCHUH TeMITepaTypHI;
0) py MTOHVKEHUHN JTaBIICHUS?
Hanumure Bblpa)keHre KOHCTaHThI paBHOBECHS ATOW PEAKLIUU.

Bapuant Ne 3

1. Kax n3MeHsI0TCsl CBOIMCTBA - 3JEMEHTOB C YBEIMYEHHEM 3apsIOB sSAep HX aTOMOB:

a) B IpeJieTiax JaHHOTO Ieproja; 0) B peaenax JaHHO! rpymsl. OTBET MPOMILTIOCTPUPOBATE IPUMEPaMH.

2. Kaxk ob6pasyercs nonHas cBa3p? Kakue ameMeHTHI clIocOOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuMepsl.

3. CKOJIBKO TEIUIOTHI BBIACTUTCS MpH OKucieHun 103 1 aMMHaka, U3MEPEHHOTO MPHU HOPMAJIbHBIX YCIOBHSX, 10 PEAKLHH:
4NH3 (1) + 502 (r) = 4NO (1) + 6H20 (1), AH° =-904,8 xJ[x

4. Kak m3mennrcst ckopocts npsmoit peakiu 2CO (1) + O2 (1)) 2CO2 (T), ecnu JaBleHNE B CHCTEME YBEINYUTH B 4 paza?

5. BeruncnuTs TeMneparypHbIi K03(G(GUIUEHT CKOPOCTH PEaKIMH, eCNU MIPU MOBbIIeHu:n TeMneparypst ¢ 10 °C mo 70 °C

CKOPOCTb peaKiuu Bo3pocia B 729 pas.

6. KaxuMy M3MEHEHUSIMH TEMITepaTyphl, JaBJICHUS W KOHIICHTPAIMH IPOAYKTOB PEaKIIMH MOKHO CMECTHUTH PaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + O2 (r)[1 2H20 (r) + 483,6 kJlx

Bapuant Ne 4

1. Kakue >nmeMeHThl MepHOANYECKOH CUCTEMBI MIPEICTABISIIOT COOON caMblif aKTUBHBIN METasl U caMblil aKTHBHBIN
HemeTau? Jlath 0OBSICHEHHS ¥ COCTABHUTH MOJIHBIC 3JICKTPOHHBIC (POPMYITBI ATHX 3JIEMEHTOB.

2. Nzobpaszuts crpykrypabie Gopmyisl coeauaennii K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTETIEHH OKHACIEHHOCTH
9JIEMEHTOB B 9THX coeauHeHUsX? Kakue TUIBI XUMUYECKUX CBA3EeH MMEIOT MECTO B UX MOJIEKYIax?




3. BbruncnuTh, CKOIBKO TEIUIOTHI BBLACIUTCA MpH o0xkure | kr cynbduaa MUHKA 10 PeaKluu:
27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 ]k

4. Bo ckompko pa3 3amemmurces mpamas peakuus  3H2 (t) + N2 (1)) 2NH3 (1) €CJIU JIaBJICHUE B CUCTEME yNajeT B 2
paza?

5. Ha ckonbko rpajycoB Hajo YBEIMYUTH TEMIIEpPaTypy, YTOObI CKOPOCTh PEAaKLUK BO3pocia B 27 pas, eciiu
TeMIepaTypHbIH KO3 (OUINEHT CKOPOCTH PeaKinuy paBeH 37

6. B xakoM HamnpaBIEHUM CMECTUTCSI PABHOBECUE PEAKLIUU

2CO (1)1 CO2 (r) + C (1) — 172,5 x/Ix
a) TIPY TTOBBILICHUY 1aBJICHUS;

0) IpH NOHIKCHUH TEMIIEPaTyPHI;

B) IIpU MOBBIMIEHNH KoHIeHTpanun CO2?

BapuanT Ne 5

L. N3006pa3uts pacipeneneHune 3IeKTPOHOB MO KBAaHTOBBIM s4YeHkaM B aTOMax aproHa, Kamblws, docdopa.

2. [TpuBecTy npuMep MOJICKYJIbI C Sp2- THOPUIU3ALMEH 3IEKTPOHHBIX 001akoB. Kakol yron Mexzmy cBA3sSMU B 3TOM
Mostekyie? M300pa3uThb ee IpOCTPaHCTBEHHYIO CXeMy

3. Omnpenenuts SHTANBINIO 00pa3zoBanusa CS2, ucxons M3 ypaBHEHHS

CS2+302— CO2+ 2S02 + 1100 xJIx,
eciiu AH CO2 (r) = - 393 kJI»x/ monb, AH SO2 (1) = - 297 xJ]x/ Mmonb

4. Kak u3MeHuTCS CKOPOCTh pEaKIUu 2NO (1) + CI2 (1) 2NOCI (1) pu yBenuueHUu KoHneHTpauuu NO B 2 paza?
5. Kak u3MeHHTCSI CKOPOCTh peaknuu IpH noBsimeHnn temmepaTtypsl ¢ 0 °C o 50 °C, ecnu TemmepaTypHBI
K03()(HUILMEHT CKOPOCTH PEAKLUH paBeH 37

6. B xakoM HampaBJIeHHHM CMECTHUTCS PAaBHOBECHE PEAKIIIH

N2 (r) + O2 (r)[] 2NO (1), AH° >0
a) TIpH MOBBIIIEHHH TEMIIEPATYPBI;
0) pY MOHKESHUH TaBJICHUS?
Hanummre BeIpa’keHHE KOHCTAHTBI pAaBHOBECHSI 9TON PEAKLUHU.

Bapuant Ne 6
1. BaneHTHBIC JIEKTPOHBI ATOMOB 3JIEMEHTOB ONHCHIBAIOTCA (popMymnamu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH 37IEMEHTHI U COCTABLTE MOJHBIE 3JIEKTPOHHBIE (POPMYJIBI HX ATOMOB.
2. ITpuBecTy mpUMEPBI MOJICKYJI BEIIECTB, B KOTOPBIX aTOMBI COCIMHSIINCH Obl KOBAJICHTHON MOJSPHOM M HEHNOJISIPHOM
cBs13610. M300pa3uTh CXeMBI CTPOCHUS ITUX MOJIEKYJL.
3. Beruncnuts sHTanbNN0 00pazoBanus mponana C3H8 ucxons u3 ypaBHEHHUS €ro CrOpaHHs

C3HS(r) + 502(r) = 3CO2(r) + 4H20(r), AHx.p. = -2043,9 Ik,
eciim AHCO2(r) = -393, 5 x/Ix/monb, AHH20(t) = -241,8 x/[)/MOIb:
4. Paccuuraiite ckopocts xummdeckoir peakmmu  2NO (1) + O2 (1) — 2NO2 (1), eciu KOHIEHTPAIlH BEIIeCTB
cocrapisitotr: [NO] = 0,02 mons/it; [O2] = 0,03 mMomb/i;
[NO2]=0,01 moan/n

5. BoruamenuTs TeMnepatypHbId KO3 (GUINEHT CKOPOCTH PEaKIHH, €CJIU MPH MOBBIMICHUH TeMnepatypsl Ha 30 °C
CKOpPOCTH pPeakLuy Bo3pocia B 64 pasa.
6. KakuMu M3MeHEeHUsIMU TeMIepaTypsbl, JaBIeHUS U KOHIEHTpanuu [O2] MOXKHO CMECTUTh BIIPAaBO PaBHOBECHE PEAKLUH

2802 (r) + 02 (r)[1 2803 (r) + Q ?

Kpurepuu oneHku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYCHTY,eCIH OH Habpan 15 6amioB

- OIIEHKA «XOPOILIO» BBICTABIAETCA CTYICHTY,CCIIH OH Habpai He MeHee 12 6annoB

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY,ECJIN OH Habpal He MeHee 9 6aiioB
- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCSA CTYACHTY, €CIIM OH HaOpain MeHee 9 Gaios.

IIK 2 Boga. O011as xapakreprcTiuKa pacTBOPOB. PacTBOPHI 37€KTPOIUTOB.

Bapuant Ne 1

L. JlaiiTe ompezeneHue pacTBOpa, paCTBOPUTENs, paCTBOPEHHOro BemecTBa. Onpenenure pacTBOPUTENb U PACTBOPEHHOE
BEII[ECTBO B pacTBOpE, ITOIyIeHHOM IIpH cMenmBanuy: a) 100 T Boasr u 200 T caxapa; 6) 200 r Bogs! n 100 1 arneToHa.

2. Kak obecrieunts ycioBus, 3amemnstomue ruaponn3? Kak yckoputs ruaponu3?

3. Omnpenenuts pH u pOH pactBopa, comepxkaruero 6,75¢10-10 mons/n OH™.

4. PactBop, B 200 M1 koTOporo Haxoautcs 3 T Heanekrponura, obnanaer npu 20 0C ocmorndeckuMm nasienueM 500 klla.
Omnpenenure MOJIEKYISIPHYIO MacCy BEIIeCTBa.

5. Ha ckonmbko rpagycoB HOBBICUTCS TeMIepaTypa KureHus Bogbl, eca B 300 T Boasl pacTBOpuTh 27 T mimtoko3sl COH12067?
DOymmnockonuieckas koHcTanta Boabl E = 0,52 °C.

6. PactBop, cogepxxamuii 0,265 r Na2CO3 B 100r Boas!, kpucramiausyercs npu temneparype -0,13 °C. Beruncnurs

Kaxylyocs crenens gucconnanuu Na2CO3 B atoMm pactBope. Kpuockonuueckas koHctanra Boasl K = 1,86 °C.




Bapuant Ne 2

1. Kak u3MensieTcs pacCTBOPUMOCTh Ta30B B KUIKOCTSAX C MOBBIIMICHHEM TeMItepaTypbl? C MOBBIIICHIEM JTaBICHUS?

2. Uro Takoe AIEKTPOIUTUYECKAas AUCCOLMAIMSA U KaK 3aBHCUT JTOT MPOIECC OT HOHU3UPYIOUIEH CHIIBI PACTBOPHUTENS U
Xapakrepa XMMHUYECKON CBS3U B MOJICKYJIC 3JIeKTpouTa?

3. Yemy paBHbI KoHIIeHTparuu HoHOB H+ u OH™ B pacTBopax, pH koropsix paseH: a) 2,0; 6) 7,0; B) 11,0?

4. Brruncnute ocMoTHUYECKOE aBI€HHE PacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3slt C6H1206 npu 0 °C.

5. BeruncnuTs TeMneparypy KpUCTALIH3alUK pacTBopa, comepskamero 20 r caxapa C12H22011 B 400 r BosI.
Kpunockonuueckast koncranta Boasl K = 1,86 °C.

6. PactBop, conepsxkammii 2,5 r NaOH B 200 r Boxs! kunut nipu temneparype 100,31 0C. Haiigute nyst sToro pactsopa

n3oToHnueckui ko3dpunuent. EH20=0,52.

BapuanT Ne 3

1. Kak mpupoaa pacTBOpuTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA paCTBOPUMOCTH? B KakoMm pacTBOpuTele — BOJAE WU
OeH30I1e — OyAyT JydIllle pacTBOPATHCS aMMHak U cepoyriepon CS2?

2. JlaiiTe onpeaencHus CIEAYIONMAM TEPMUHAM: JJICKTPOTUTHYCCKAs TUCCOIHAITHS, IIEKTPOIHUTHI, HEIICKTPOIIHTHI,
KaTHOHBI, aHNOHBI. [IprBeuTe IPpUMEpPBI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts KoHIeHTpauio noHoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.
4. Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O3, mpu 27 °C.

5. Beruuciute Temneparypy 3amep3aHusi pactBopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BrrancnnTh Kaxyulyrocs crenenb auccouuanuu ximopuna kanus KCl B pactBope, cogepxamem 4,47 r KC1 B 100 r BoasI,

€CJIM 3TOT pacTBOp kpucramumsyercs npu -2 °C. Kpuockonuueckas konctanta Bojasl K = 1,86 °C.

Bapuanr Ne 4

1. Yro Ttakoe auarpamma cocTosiHus BOJpl? KakoBO arperatHoe cocTosiHME BOABI MpHU cienyromux ycnoBusx: a) T = 293 K,
P =100 xIIa; 6) t =50 °C, P =200 IIa?

2. Uro Takoe KOHCTaHTa qucconuanun? Kax cBsi3aHa KOHCTAaHTa AMCCOIMAIMU CIA0BIX 3IEKTPOIUTOB CO CTENEHBIO HX
aucconuanun?

3. Haiitu crenens aucconuanyy cepoBOLOPOJIHON KUCIOTH! IO nepBoi crynenu B 0,1 M pacTtBope, ecinu KOHCTaHTa
JIUCCOLIMALIMY AJIs 3TOM cTyneHu paBHa 1,1¢10-7.

4. ITpu 0 °C ocmotuueckoe nasneHue pactBopa caxapa C12H22011 paao 3,55¢105 ITa. Cxonbko rpaMMOB caxapa
conepxkurcs B 1 1 pactBopa?

5. Ipu xaxoit mpubmM3uTENsEHO TeMmmeparype Oyner xkumners 40 %-HbIil pacTBop 3THIIOBOTO criupta C2HS50H B Bome?
O0yanuockonuueckas KoHcTanTta Boasl E = 0,52.

6. PactBop, conepxkammii 4 r K2CO3 B 250 r Boasl, 3amep3aet npu -0,520C. Haiiaure ass 3Toro pactBopa M30TOHUYECKUN

ko3 durment. KH20=1,86

Bapuant Ne 5

1. ITpn omMHAKOBBIX JIM TeMIeEpaTypax KHIAT W KPHCTAJUIN3YIOTCS pacTBOpHUTENh U pactBop? Chopmymnupyiite
COOTBETCTBYIOIINE 3aKOHBI.

2. Yro Takoe M30TOHHYECKHH KO3(P(UIMEHT U KaK OH CBSA3aH CO CTENEHBIO AMCCOIMAIIMU AJIEKTPOJIUTA U YHCIOM HOHOB, Ha
KOTOpBIE PacaaeTcsi B BOJHOM PAaCTBOPE €ro MoJIeKyia?

3. KoncranTa aucconnanuu oprodocdopHoii kucaorst H3PO4 no nepsoit crynenn pasra 7,11+10-3. IIpeneOperas
JUCCOIMAlUel 0 APYTUM CTYIEHSM, BBIYMCINUTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

4. [Ipu kakoii Temmeparype 0OCMOTHYECKOE JaBleHHE pacTBopa, coaepkaimero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?

5. KakoBa TemmepaTypa KUIIEHHUsI pacTBOpa HEAIEKTPOIHTa, cojaepxamero 3,01¢1023 mMonekyn B JIUTpe BOIbI?
DOymnockonuieckas KoHcTanta ol E = 0,52 °C.

6. IIpu xakoii Temmeparype Oyzaer kumeth 1 m pactBop NaCl, ecnm crenenp aucconunarmu NaCl pasaa 84%?. EH20=0,52
Bapuant Ne 6

1. [epeuncnure Gusnueckne CBOWCTBA BOJBL. Kakwe M3 3THX CBOWCTB aHOMAaJbHBI? B WeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa poJIb aHOMAIHUK BOJBI B IpUpoe?

2. Uro Takoe CTereHb JUCCOLMAIMM U KaK OHA 3aBUCHT OT KOHLIEHTpPALMM pacTBopa’?

3. Bo ckonbko pa3 xoHneHTpanus woHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbie, yem B 1 H. pactBope H2S04 (a0 =
51 %)?

4. Paccuntate MOJNEKYJSPHYIO MacCy HEdJIEKTPOJIUTa, €CIU B 5 J1 pacTBOpa COAEPKUTCS 2,5 T HEdJEKTPOINTA, a
ocMoTudeckoe nasieHune 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ymnmnockonuieckas kouctanta soasl E = 0,52 °C.

6. PactBop, coxepskarmii 1,7 T xnopuaa nuaka ZnCl2 B 250 r Boabl, KpUcTauIu3yeTcs: npu temmepatype -0,230C.

Omnpenenure KaXyIIyocs cTeneHs qucconuanun ZnCl2 B sTom pactBope. KH20=1,86

Kpurepuu onenku:




- OLIEHKA «OTJIMYHOY» BBICTABIIACTCA CTYCHTY,eCI OH Habpan 15 6annoB

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY,ECIIN OH HabpaJ He MeHee 12 OayuioB

- OLICHKA «YIOBJIECTBOPUTEIILHOY» BHICTABILSIETCS CTYICHTY,ECIIN OH Habpal He MeHee 9 6aiioB
- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BEICTABIISCTCS CTYACHTY, €CIH OH Habpax MeHee 9 6aioB.

Bomnpock! mist ipoBeeHnsT IPOMEXYTOYHOH aTTecTaiu B popme dx3ameHa (1 cemectp):

L. OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAaHEHUS MAcCChl U SHEPIHH, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOIIEHUH, 3aKOH SKBUBAJICHTOB.

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH OOBEMHBIX OTHOIICHUH, 3aKOH ABOTaJIpo W €T0 CIEIACTBHUSL. METOIBI ONpereIeHHs
MOJIEKYJIIPHBIX MACC Ta30B.

3. [leproauueckuii 3axkoH U nepuoauueckas cucrema /. YI. Menneneesa. [leproapl, Tpynnel U NOATPYIIIBI IEPUOINYECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C MOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOM CHCTEME.

4. Crtpoenune atoma. [loctynatsr bopa.

5. KBanToBbIC uncna, ux GU3NUECKUIl CMBICI.

6. DeKTpOHHAsE OpOHUTaNh U «KBaHTOBas stueiikay. [Ipuniun [Maymu. Tpasumo XyHza.

7. CemelicTBa s-, p-, d- i f- 377eMEHTOB B MEPHOANIECKON CHCTEME 3JIEMEHTOB. DJIEKTPOHHBIE (OPMYIBI HIEMEHTOB.
8. 3aBHCHMOCTH CBOIICTB aTOMOB OT CTPOCHHMS MX JICKTPOHHBIX 000J0YeK. DHEpPrusi HOHU3AINHN U CPOJICTBO aTOMa K
9JIEKTPOHY.

9. THITBI XUMUYECKON CBS3M, UX OCOOCHHOCTH.

10. Xumuueckasi CBA3b U €€ OCHOBHBIE XapaKTEePUCTUKH.

11. KoBanentHas xuMuyeckas cBs3b, €€ pa3HOBUIHOCTH. MeTONl BaJIEHTHBIX CBSI3EH.

12. Crioco0ObI 00pa30BaHKs KOBAJCHTHONH XHMHUYECKOH CBA3M.

13. I'mOpran3anys aTOMHBIX 3JIEKTPOHHBIX OpOWTaNeil u e€ BHUIBIL.

14. IonsipHOCTh XMMUYECKOU CBSA3H. DIEKTPUUYECKUH MOMEHT OMIIOJNSA MOJIEKYJIBL.

15. Honnas cBs3b, €€ ocodennoctH. CTeneHs HOHHOCTH CBS3H.

16. Bopoponnas cBs3b, €€ 0COOEHHOCTH U BIUSHHE HAa CBOWCTBA BEIIECTB.

17. TepMoxumusi, ee OCHOBHBIE OlpefeneHus. 3akoH ['ecca u ero cieacTBue.

18. BHyTpeHHss SHeprus U SHTANbNHA. DHepreTudeckue dPQPeKTsl XMMUUECKUX MPOIECCOB.

19. Makpo- ¥ MUKPOCOCTOSIHHE BellecTBa. BeposSTHOCTb COCTOSIHUSL CUCTEMBI U SHTPOIHSI.

20. HarnpaBiieHHOCTh caMOITPOU3BOJIBHOTO MPOTEKAHUS XUMHUYCSCKUX peakiuid. JHeprus [mdOca.

21. Xumuueckas KuHETHKA. CKOpOCTh XMMMUYECKAX PEAKIUi B TOMOI€HHOH U FeTEpPOreHHOM CHUCTEME.

22. BnusiHue npupoIpl pearupyromux BEIIeCTB U TEMIIEPATyphl HA CKOPOCTh XUMHUYECKOH PEeaKiuu.

23. BnusHue xatanuzaTopa Ha CKOPOCTh XUMHUYECKOH peakuuu. MexaHu3M JOecTBUS KaTalu3aTopa.

24. OO6parnMble 1 HEOOpATUMBIE XUMHIECKHE PEAKINH. XUMHIECKOe PaBHOBECHE.

25. Cwmemnenne xumudeckoro pasHoBecus. Ilpuniun Jle Ilarense.

26. Bona, eé ¢usuueckrue cBoicTBa. JlMarpaMma COCTOSIHUSI BOJIBI.

27. AHOMallbHBIE CBOMCTBA BOJIbI, X IPUYUHA U POJIb B MIPUPOJIE.

28. PactBopsl. 'mapatraas teopus J[.J1. Menneneesa. TemnoBeie 3(h(eKTsl pacTBOpEHUS.

29. PacTBOpuMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpuMOCTb ra3oB B KHMIKOCTSIX.

31. KoHueHTpanus pactBopos, €€ BUABL.

32. OcMoc, ocMOTHUECKOe JaBIeHHe pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIUTOB U ITEKTPOIUTOB.
33. [ToHnmxeHue naBiieHHUs] HACHIIEHHOTO Mapa PacTBOPUTENS HaJl pacTBOpoM. 3akoH Payns mist pacTBOPOB HEDIEKTPOIMUTOB
1 DJIEKTPOJIUTOB.

34. IoBblIeHNE TEMIIEPAaTypbl KUIIEHUs paCTBOPOB. 3aKOH Payiis nist pacTBOPOB HERIEKTPOIUTOB U AIIEKTPOIUTOB.
35. [TonmxeHue Temmneparypsl KpUCTaJUIM3AMH pacTBOpa. 3aKoH Payis A pacTBOPOB HEXNEKTPOIUTOB M AIIEKTPOJHUTOB.
36. Teopus 3IEKTPONUTUUECKON TUCCOLMALIUHU.

37. IMpumennmocts 3akoHOB BanTt — ['odda u Payns x pacTBopam 35I€KTpOIHTOB.

38. CnaOble dIEKTPONUTHI, UX AUCcoUManus. 3akoH pazbasieHuss OcTBaibaa.

39. CuJIbHBIE DJIEKTPOJIMTHL, UX AUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peaknimu MOHHOTO OOMEHA B pacTBOpPax DJICKTPOIMTOB. Y CIIOBHUS HEOOPATHMOCTH PEAKIIHK.

41. OnexrponuTHuecKkas Aucconuanys Bogsl. HelTpaibHble, KUCIIBIE U IEIOYHBIE PACTBOPHI.

42. Bopoponnsiit mokazarens. [lkana pH, metons! onpenenenus pH.

43. I'maponus, ero KoJIN4eCTBEHHbIE XapaKTePUCTHKU. 3aBUCHUMOCTH T'MAPOJIM3a OT KOHLUEHTpALUU U TeMIEepaTypbl pacTBOpa.
44. I'maponu3 conelt u ero BUABI (Ha MPUMEPE YPaBHEHUH THIAPOIN3a COOTBETCTBYIOIIUX COJIEH).

45. JlucniepcHble CUCTEMBI, UX KIacCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JlucniepcHbIe CUCTEMBI, UX KIacCH(UKAIMS 110 CTCIEHH TUcrepcHOCTH. CBOOOIHO- M CBS3HOJHUCIICPCHBIC CUCTEMBI.
47. Y CTONYMBOCTh TUCTIEPCHBIX cHCTeM. DaKTOphl CTaOMITU3AIMH JUCTICPCHBIX CHCTEM.

48. CopOmust 1 €€ BUIIBL.

49. Komnouansie pactBopsl. CTpoeHHE KOMIOUAHON MHLEIJIBL.

50. Koarynsmnus KOJUIOHMIHBIX pPAaCTBOPOB H (haKTOPHI, €€ BBI3BIBAIOIIHC.

51. Tunel OKMCIUTENEHO-BOCCTAHOBUTENBHBIX PEAKIUi.

52. Peakiuu oxucnenus. BaxHeine BoccTaHOBUTENH.

53. Peakiimu BoccTaHoBiIeHMs. BakHenIne OKUCIUTEIH.

54. OKHCIUTENbHO-BOCCTAHOBUTEbHASL IBOMCTBEHHOCTD.

55. ONEKTPOXUMHYECKUE CUCTEMBI. DICKTPOAHBIC MOTEHUUAIBL U PSI HANPSKEHUH METaJIOB.

56. [onsatue xumuueckoil naeHTudukanuu. KayecTBeHHbIE peakuuy Ha UOHBI.




57. KommnekcHele coequnenus. Teopus crpoenus Bepuepa. Homenknarypa. IlepBuuHas u BTOpu4Has AUCCOLUALIUS.

2 cemectp

TK 6 Ankenbl. ANKUHBI. ApeHBI

Kpurepnu onenku:

- OIIEHKA «OTJIMYHO» BBICTABIIACTCS CTYICHTY, €ClI OH Habpan 12 6amioB

- OIIEHKA «XOPOIIO» BRICTABIAETCA CTYJICHTY, €CIIM OH Habpas He MeHee 9,5 6amioB

- OLIEHKa «YyJIOBJIETBOPUTENBHOY» BBICTABIAETCA CTYICHTY, €CIIM OH HaOpas He MeHee 7 O6anioB
- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpain MeHee 7 Galuios.

TK 8 CriupThl, anbaeruabl U KeTOHBI, KAPOOHOBBIE KUCIOTHI

Kpurepuu onenku:

- OIIEHKA «OTJINYHO)» BBICTABIIACTCS CTYCHTY, €CJI OH Habpan 12 6amioB

- OLICHKA «XOPOLIO» BBICTaBJISETCS CTYJCHTY, €CIIM OH Habpaln He MeHee 9,5 6amioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 7 OayioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH Habpain MeHee 7 6asos.

Tetpanp 1a60paTOPHBIX pabOT

HammMenoBanmne 1a60paTopHBIX paboT

M3yuenune cBONCTB NpeiebHbIX YITIEBOJOPOIOB
H3y4enue cBOICTB HENPEIEIbHBIX YITIEBOJI0OPOIOB
H3y4enue CBOIMCTB CITIPTOB, KETOHOB, KAPOOHOBBIX KICIOT
H3yueHue cBOUCTB KUPOB

N3yueHne cBOWCTB yIJIEBOJOB

PacnoznaBanue miuacTMacc U BOJIOKOH

Kpurepuu oneHku:

- OIIEHKA «OTJIMIHOY» BBICTABIIACTCS CTYCHTY, €CJI OH HaOpan 5 0aioB

- OLIEHKA «XOPOII0Y» BBICTABIAETCA CTYICHTY, €CIIM OH HabOpais He MeHee 3,5 6anioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 2,5 0ajuioB
- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABILSIETCS CTY/ICHTY, €CIIM OH Habpai MeHee 2,5 6aios.

IIK 3 «Ankanbl, AnkeHbl. AJIKHHBI. APEHBI)

1. Anxaner. O6mas gopmyna. JlaliTe Ha3BaHUS MEPBHIM JECATH MPEICTABUTENSM aTKAHOB.

2. Ilepeuncnure OCHOBHBIE METO/BI IOJIy4Y€HHs alKaHOB. IIpuBeauTE COOTBETCTBYIOIUE PEAKIUH.

3. VKaxXuTe OCHOBHOE OTIMYHE XMMHUUECKUX CBOWCTB alIKaHOB OT APYTHX OpraHMYecKHX coeauHeHui. [Ipu momomru
YpaBHEHMH XMMHUYECKUX PEAKLUI TOKaXUTE, KAaK B3aUMOJIEHCTBYIOT aJIKaHbI C FaJlOr€HAMHU.

4. Kaxue peakuuu xapakTepHbl Ui alkaHoB. Kak alkaHbl B3aUMOAEUCTBYIOT ¢ kucinoramu? [Ipusenure ypaBHeHUs
peakuuii HuTpoBaHus o KoHoBanosy.

5. Kak npoTekaroT peakuuu OKMcCIeHHs y ankaHoB? Hamummire ypaBHEHHS COOTBETCTBYIOLIMX PEaKLUil.

6. Anxensl. Obmas gopmyna. JlaiiTe Ha3BaHHS IEPBBIM YSTHIPEM IIPEICTABBINTEIIIMATIKEHOB.

7. Ilepeuncanure OCHOBHBIE METO/bI IONYy4YEHUs alKeHOB. IIpUBenUTE COOTBETCTBYIOIUE YPABHEHHS PEAKLMMU.

8. B uem 3axmrouaercss 0COOCHHOCTh PEAKIIMOHHOH CIIOCOOHOCTH ankeHOB. CpaBHHUTE TX PEaKIMIO CIIOCOOHOCTH €
aJIKaHaMU.

9. Kaxne peaknum Hamboiee XapaKTepHBI Ul alKeHOB. Hanmmmrte peakuuu rmapupoBaHHsS M OpPOMHPOBAHHS.

10. [IpaBuno MapkoBHuKoBa. HamumuTe peaxiyio B3auMOACHCTBHS MIPOIeHa ¢ OPOMOBOJOPOAOM U PEAKUHUIO THAPATAIHUIO,
11. Kak ankeHbl B3aUMOJIEHCTBYIOT C OKUCIUTEISIMU?

12. Anxunel. Obmas ¢opmyna. JlaliTe Ha3BaHWUS IEPBEIM YETHIPEM IIPEIICTABUTEISAM AIKIHHOB.

13. Ilepeuncnure OCHOBHBIE CUHTETUYECKUE METOIbI IONy4eHUs aueTuacHoBbIX YB. [IpuBenure cooTBeTCIBYyIOIIUE
YpaBHEHHS PeaKIHi.

14. Kakne peakuum xapakTepHBI JUIS aJKUHOB. UTO SBIIETCS OTIMYUTENHFHON OCOOCHHOCTBIO aJIKWHOB OT aJKEHOB?
15. Hamumure peaxkuuu npucoeaunenus k ankuaam H2, Br2,HBr, H20.

16. Hanummre peakunio TpuMepu3aluy aleTUIeHa, IPU KaKuX yCJOBUSX OHA MpoTeKaeT?

17. Apensl. O6mas gopmyia. YKaKUTe Ha 0OCOOCHHOCTH CTPOCHUsI apeHOB. [IpuBeuTe COOTBETCTBYIONINE yPABHEHUS
peaKIuii.

18. INepeuncaure cnocoOs! moydeHus: apeHoB. [IpuBequTe COOTBETCTBYIOIUE YPABHEHUS PEAKIIHIA.

19. OObsicHUTE cHeU(UIHOCTh CBOWCTB apOMaTHYECKUX YB ¢ y4eToM MX CTpOCHWUS.

20. Kaxue peakuyu xapakrepHbl [Uisl apeHOB. Kak NeiCTBYIOT OKMCIUTENN Ha apeHBI.

21. Hammmmure peaxiuio mpucoenuaeHns H2 k O6eH3ouny.

22. Kak mpotexkatoT peakuuu B3aumoneiictsust 6enzona ¢ C12, H2S0O4, HNO3.




23. ITo xakoMy NPUHIMITY IPOXOIUT 3aMeIleHHe B OEH30IBHOM SIpe, €CIIH B HEM yXK€ €CTh 3aMECTUTEIb.

24, [puBenure nmpuMmep peakuuy B3aMMOJCHUCTBUS METHIOCH30JIa C a30THON KUCIIOTO.
25. [puBemure mpuMep peaknuy B3aMMOJCHCTBHS HUTPOOEH30JIa C A30THOM KHCIOTOM.
26. Kak neiicTBYIOT OKUCITUTENN Ha TOMOJIOTH OeH30J1a, KaKue MPOIYKTHI MPU 3TOM 00pa3yIOTCs.

Kpurtepuu oneHku:

- OIIEHKA «OTJIMYIHO» BEICTABIIACTCS CTYICHTY, €ClIi OH Habpan 15 6amios

- OIIEHKA «XOPOIIO» BRICTABIAETCS CTYICHTY, €CIIM OH HaOpais He MeHee 12 6amnoB

- OLICHKA «YIOBJICTBOPHUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 9 OayioB
- OLICHKA «HEYOBJICTBOPUTEIILHOY» BBICTABILSIETCSA CTYACHTY, €CIIM OH HaOpain MeHee 9 6aios.

IIK 4 «Kucnopoacoaepsxaiiye yriaeBoaopoabh»

L. Kaxue coenHEHNSI OTHOCAT K KHCJIOPOJACO/CPXKAIMM OPraHNYeCKUM coeJuHEeHUsM. [IpuBenure ux odmue GopMyIIbL.
ITo xkakoMy NpU3HAKy OHU OTIMYAOTCA?

2. Cruptel. OxapakTepu3yiTe 3TOT KIaCcC OpPraHHUYEeCKHX coeAnHeHui. [IpuBennTe uX KiaccU(HUKAIHUIO.

3. Iepeuncaure METOABI MOMY4YEHHs CIIUPTOB, yKa3blBask MPH ATOM COOTBETCTBYIOLIME YPAaBHEHHs PEaKIU.

4. Kak pearupyloT cnupThbl ¢ METATIMYECKUM HAaTpUEM M YKCYCHOM kuciotoil. Hanumute ypaBHeHus peakuuil. Kakue
HPOIYKTHI IPH 3TOM 00pa3yrOTCsL.

5. Hanumure peaxiuio geruaparanuu 3taHona. Uto obpasyeTcs €cy peakiyio MPOBOAUTH B U30BITKe criupTa?

6. HasoBure n3omepsl BallepHaHOBON KHMCIIOTHI IO MEXIyHapOJHOW HOMeHKIaType. M300pasure ux cTpyKTypHbIe
(hopMyITBL.

7. Kaxue KICIOTBI MOTy4YaroTCs IPU OKUCIICHUHU CIEIYIOIIUX BEIeCTB!
a) 3-MeTunOyTaHaib; 0) MPOMEHANb; B) 3TAHOJ];, T') MACISHBIN aabJCTU/.
Hanumure ypaBHEHUs! peaKiii.

7. Kaxkyio peaxiiro Hy>KHO IIPOBECTH, YTOOBI IIPEBPATUTD JINHOJIICHOBYIO KHCIIOTY B JIMHOJIEBYIO, a 3aTEM B CTEAPHHOBYIO?
8. ITpr moMoIM KakuX XUMHYECKHX PEaKIMi MOXKHO Pa3iIMYUTh CIEAYIOIINE BEIIECTBa: IPOMAHO, YKCYyCHAsl KHUCIIOTa,
STaHalb?

9. Pacronoxute coenMHEHNS B MOPSIIKE BO3PACTaHMS KUCIOTHBIX CBOMCTB:

a) yKCyCHas KUCIIOTa; 0) 3TaHONT; B) GEHON; T) MypaBbHHAS KUCIOTA.

10. C NOMOIIBIO KAKMX PEaKUUil MOXKHO OCYLIECTBUTH IIPEBPALLCHHUS:

a) aTaHOIN — X || arerat HaTpus;

6) meraHon —y [ (hopMuat Kaus;

B) YKCYCHas KucoTa [1Z[] TuXIOpyKCyCHasi KUCIOTa.

1. ConsiMM KakMX KHCJIOT SIBISIFOTCS:

a) BaJISpHHAT HATpHs; O) KAIIPOHAT KaJlks; B) cTeapaTr HaTPHS;

T) popMHAT KaITusL.

HasoBute KuCIOTHI IO MEKAYHAPOIHOI HOMEHKIaType. Hanumure ypaBHEHHs] XAMUYECKAX PEAKIH.

12. Harmmmure ctpykTypHBIE (DOPMYIIBI CIOKHBIX 3(HPOB M KapOOHOBHIX KHCIIOT, mMeromux coctae C7H1402. Hazosute
STH BEIEeCTBA.

13. W3 xakux KUCIOT U CIIUPTOB MOTYT OBITH IOJyYEHBI:

a) atwiadopmuar; 0) METHIBAJIEPUHAT; B) METHIINIPOIMOHAT; T) IPONWIHATPAT. HanummTe ypaBHEHUS peakiuii.

14. Hammmure ypaBHEHUS peakuuil STepu(UKAIIH MEXKIY:

1) MypaBbUHOI KUCTOTOH U 3—MeTMI-TIEHTaHOJIOM —1;

2) BaJiepraHOBOW KUCIIOTOH M 3TaHOJIOM—1;

3) 2,2— nuMeTHI0yTaHOBOH KUCIIOTOM W MypaBBUHBIM CITHPTOM.

15. Hanummure ypaBHEHHs peakuuii, ¢ IOMOLIbIO KOTOPBIX MOXHO OCYILIECTBHUTb CIIEAYIOIIUE NPEBPAILEHUS:
a) 6yranon—1 [J Oytanans [ GyTaHoBas KucioTa [ mponuiaOyTupar;

6) MeTunanerar [ anerar HaTpus [ yKCycHasl KUCIOTa [ | MeTHIIaleTar.

16. Kakne xuMudeckne peakuny HEOOXOANMO IPOBECTH, YTOOBI ONPEICTIHUTh CIEAYIONIE BEIIeCTBA: 3TaHOI; STHIIAIETAT;
YKCYCHasl KHCJIOTa; al[eTalbACTHI.
17. Kakuie U3 cieayromux XUPOB SBISIFOTCS TBEPABIMH, a KAKUC KAIKAMHU?

a) TpucTeapar; 0) TpHoJieaT; B) JHOJICHHOCTEAPAT; T) TPWIIMHOJIEAT;

1) TUMaJIbMHUTOCTEApaT

Hamnuure cTpyKkrypHbIe (pOPMYIIbI 3THX BEIIECTB.

18. OcCyl1ecTBUTh CIIEAYIONINE MPEBPAICHUS:

KUIKAHN Kup (Macio) [ TBEPABIH >kxup [ MBIIO.

19 HamumuTe ypaBHEHUsT BOJHOTO U IEIOYHOTO THAPOIN3a IS CIeIYIOIINX KUPOB:
a) oJieocTeaponajibMuar; 0) JUIMHOJICHOOJEAT; B) JUCTEapONalbMHAT.

19. B peaxin sTeprdukanmmy sTaHona Maccoid 1,61T M yKCycHO# KHCIOTHI Maccoit 1,8T BBIXOJ TOTOBOTO MPOIYKTa
cocraBul 75%. Onpenenure Maccy 3TUNALETATa, KOTOPYEO MOKHO IOJIY4HTh B JaHHOU peakuuu. Oteet: 1,98r.
20. Wzobpasute cTpykrypHbsie Gopmynsl — a) JI-Tioko3bl; 0) L—1m110K035I; B) o—/[-rmokonupanossl; 1) B-1-
rmoko(ypaHo3
21. Kakue u3 mpencTaBIeHHBIX BELIECTB ABIAIOTCS O, a Kakue B—rayromepamu ?
22. Hanumure ypaBHeHUs peakuuil cledyrolux MpeBparieHuit

KHCJI0Ta MHOTOATOMHBIA CITHPT

TTIOKO032

OTAHOJI OTHJI—O—TJIFOKO3H /]




23. N3o06pa3ute TayToMepHbIE (GOPMBI (PPYKTO3HI.

24, Kakoii 06bem okcuaa yrnepoaa (IV) (H.y.) BeIACTUTCS TPU CIMPTOBOM OpOXKEHUH TIFOKO3bI Maccoit 100r?  OTtsert:
24,811.

25. [Ipu O6poxeHnH TIIIOKO3BI MOMYUYHIN dTaHon Maccoit S00r, Beixoa kotoporo coctaBuin 80%. Kakas macca Titoko3st
nojBepriaachk OpoxKeHuto?

26. CocTaBbTe ypaBHEHHS PEAKUMH CIENYIOUIMX MPEeBpPaICHUH:

a) KpaxMay — TIII0K03a — 3TaHOJ — OKcHI yriaepona (IV) — kpaxman
VkakuTe ycI0BUS IPOTEKAHUS PeaKLUi
27. caxapo3a — X — 3TaHOJI
HazoBute Bemectso X. Hanumunte ypaBHEHHs peakivid.

28. Kak nomy4yuts U3 KpaxMajia IJIOKOHAT Kanbuus. Hamuimunre ypaBHEHus peakuui.
29. Hanumute ypaBHeHUs peakUuii, TPy MOMOIIM KOTOPBIX MOXHO OTJIMYUTH BOJHBIH pacTBOpP IIIOKO3BI OT pacTBOpa
Caxapossl.

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpan 15 OaymuioB

- OLICHKA «XOPOIIO» BBICTABILIETCS CTYACHTY, €CIIM OH HaOpai He MeHee 12 GainoB

- OIIEHKA «YJOBJIICTBOPUTEIEHOY» BEICTABIACTCS CTYICHTY, €CIIM OH HaOpar He MeHee 9 6anoB
- OLIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISECTCS CTYAEHTY, €CIHM OH Habpaa MeHee 9 6amoB.

Bormpock! 1utst mpoBeneHNsI TPOMEKYTOYHON arTecTaiui B hopMe 3adera (2 ceMecTp):

1. Koppo3sust MeTaninoB u ee BUIBL
2. MerTo/pb! 3alIUTBI OT KOPPO3HU METAIIOB.
3. OCOOCHHOCTH CBOMCTB aTOMa yriiepojia B OPraHWMYCCKUX COSITUHEHHSIX
4. Xapakrep XUMHUYECKUX CBS3€d M BAJICHTHOCTH YIIIEPOJAA B OPraHUYECKUX COCIUHEHUSIX
5. Teopus crpoeHus opraHuyeckux coeauHeHudt A.M. bytneposa
6. Baxneiinve noHATHS OPraHUYECKONH XUMHUHU
7. SIBneHune uzomepuu
8. I'omonornueckuii psg. I'omonoru
9. VYrieBogopogHbIe paguKabl
10. Krnaccudukarust opraHIIecKux COeIMHEHUN
11. [Ipupona u TUIBI XUMUYECKUX CBSI3€d B OPraHUYECKUX COEIMHEHUSIX
12. THUMbl XUMUYECKHX CBS3EH B OpPraHMYECKHX COeIUHEHUSX. OCHOBHBIE THIIbI XUMHUECKUX PEAKIHH B OpraHUYecKoit
XUMHHU
13. AnkaHBI (TIpeeNbHBIe WM HACHIIIEHHBIE YIIeBOIOpoabl, apadunsl). HomeHkiaTypa, gusndeckne, XuMHIecKue
cpoiicTBa. [Tonydenue, npumenenue. l{ukioankaHsl
14. AJkeHbl (3THIICHOBBIC yrieBonopoasl). Homenknarypa, ¢pusnueckue, xumudeckue cBoiictsa. [lomydyeHue, npumeHeHue.
15. AJKIHBI (alleTHICHOBBIE yriieBonopoasl). HomeHkatypa, dusndeckue, xumudeckne cBoiictsa. [lomyuenwe,
HMpUMEHCHHE.
16. JlueHoBBIE YII€BOAOPOIBI (AJIKAJAUEHBI)
17. Apomarudeckue yriaesogoponsl. Homenknarypa, gusndueckue, xuMmuueckue coiictsa. [lomydenne, npuMeHeHHe.
18. Cruptel. lpenensabie MHOTOaToMHBIE cEpTHL. Denonsr. HoMenkmaTypa, ¢pusndeckne, XMMHYECKHE CBOMCTBA.
Ilomyuenue, npuMeHEHUE.
19. Aunbperupl 1 ketoHbl. HomeHknaTypa, ¢usnueckie, XumMuueckie cBoiictsa. [lomydenue, npuMeHeHue.
20. KapbonoBsie kucinotel. HomeHnknarypa, gusndeckue, XuMUIeckiue cBoiicTBa. [TonydeHue, mpuMeHEHHE.
21. Crnoxusle >pupsl. Homenknarypa, ¢pusudeckie, xumuieckne cBoiictsa. Ilomydenne, npuMeHeHHe.
22. Buonornuecku BaXkHbIE OpraHUYecKue BeuiecTBa. JKupbl
23. buonornuecku BajkHbIE OPraHUYECKUE BELIECTBA. YTTIEBOJIBI
24. A3zoTocoaepiKaiiue opraHndeckue coequHeHus. bemku
25. IMomumepst. Knaccuguxkarms. CnocoOsl nomydeHus
6.2. Tembl NUCBMEHHBIX PadoT
1 cemectp

TK 1 «DxBuBaeHT. 3aKOH YKBUBAICHTOB
TK 2 «KoHneHTpanum pacTBOpoB»




TK 3 «Peaxuuu nonnoro oomena. ['uaponusz»

TK 4 «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUI

TK 5 PT'P Ha Temy «XuMHUECKUE pacUETh»

IIK 1 ra Temy «OcHOBHBIE 3aKOHBI H onpeaeneHus xuMun. Ctpoerue atoma. Ilepuogmaeckas cucrema JI.I1. Menneneesa.
XuMuueckas CBSI3b U CTPOCHUE MOJIEKYJ. DHEPreTHKa XUMUYECKUX MPOLECCOB. XUMHUECKask KWHETHKAY

I1K 2 Bopa. Obmiast XapaKTepHCTHKA PACTBOPOB. PacTBOPHI 371€KTPOIIATOB.

PI'P na TeMy «XUMHYECKUE PACUETHD)

PacuetHo-rpaduyeckas pabota cTyJEHTOB 04HOH (hopMbI 00yUeHUST

PacuetHo-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbro BeimonHeHus PI'P sBisieTcs 3akperuieHue
TEOPETHUYECKIX 3HAHUI, BRIHOCHMBIX Ha CAMOCTOSTENBHYIO paboTy CTyICHTOB, TO3BOJIIOIINX OCBOUTH CIICIHATIBHEIC Pa3/IeIib
JUCLIUIUIMHBL.

Beinonnsercs PI'P cTyieHTOM HHAMBUYAJIBHO O] PYKOBOACTBOM IIPENOJABATENS BO BHEAYUTOPHOE BPEMS, CAMOCTOSTENLHO.
Cpok cauu 3aKOHYEHHOH paboThI Ha MPOBEPKY PYKOBOIUTENIO yKa3bIBaeTCs B 3aJaHuu. Ilocie mpoBepku U 10pabOTKU yKa3aHHBIX
3aMevaHui, pabora 3amuinaercs. [Ipu nonoxuTenbHO OLEHKe BBIOIHEHHOH CTYIGHTOM paboTe Ha THUTYJIEHOM JINCTE PaOOThI
CTaBUTCA - "3aUTEHO".

2 cemecTp

TK 6 Ctpoenue npeneiabHbIX yIIIeBOAOPOI0B
TK 7 Ankenbl. ANKUHBI. ApeHBl

TK 8 Criuptsl. Anbaeruasl. KeToHsl.

TK 8 Terpanp nabopaTopHbIX padoT.

[IK 3 «Ankanbl, AnkeHbl. AIKHHBI. APEHbBD)
TIK 4 «Kucnopoacoaepxaiiye yrieBoa0poab»

HanmenoBaHue 1abopaTtopHbIX paboT 3a 1 u 2 cemMecTpsl
Ormpenenenne 3KBUBAJICHTHON Macchl METa/lIa 0 00bEMY BBIACIUBIIECIOCS BOZOPOAA.
OmnpeneneHue YHTAIBINN PEAKIUU HEHTpanu3anuu
CKOpOCTh XUMHUYECKHX PEAKLIUH U XUMHYECKOE PABHOBECHE
ITpuroToBnenue pactBopa 3aJlaHHOM KOHLEHTpaLUU
Peaxniuu B pacTBOpax 3J1€KTPOIUTOB

Konnouansie pactBopsl

Peakuuu okucieHusA-BOCCTAHOBICHUS

M3ydeHue cBOMCTB NpeNENbHbIX YIIIEBOIOPOJOB

M3ydeHue cBOMCTB HENPEEIbHBIX YIIEBOLOPOLOB
N3ydeHne CBOWCTB CITMPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
N3yueHne CBOWCTB KUPOB

W3ydeHue cBONUCTB yIIeBOA0OB

Pacnio3naBaHue miacTMacc 1 BOJOKOH

6.3. ®oH/1 OLIEHOYHBIX CPeICTB

OOmuit mopsIIOK MPOBEASHUS MIPOLEAYPHI OLICHUBAHUS 3HAHWUH, yMEHU, HABBIKOB U (JIH) OMBITA AESTENbHOCTH, COOTBETCTBHUE
WHJIMKAaTOpaM JOCTHXEHUS COPMHUPOBAHHOCTH KOMIICTEHIIUH ONPE/IeIeH B CIIEAYIOIINX JIOKAIbHBIX HOPMaTUBHBIX aKTax:

1. ITomoxeHnue o Tekymeit aTrecranuyu 3HaHUH oOy4Jatomuxcs 8 HUMU [ITAY (B neficTByIOmeH peaakinm).

2. INonoxxeHne 0 MPOMEXYTOUHOM aTTECTAMH 00yJarOIIUXCS [0 IPOrpaMMaM BBICIIETO 00pa30oBaHus (B AEHCTBYIOMIECH pelaKIlim).
JlokyMeHTBI pa3MelleHbl B cBoO0AHOM AocTyne Ha opunmaibHoM caiite HUMU Jlonl’AY https://ngma.su/ B pazaene: ['naBHas
crpanuna/Ceenenus 06 00pazoBaTenbHON oprann3anuy/JIokaabHble HOPMATHBHBIE AKTHL.

3. [Tonoxenue o GoHIe OLIEHOYHBIX CPEICTB [ DNEKTPOHHBIN pecypc] : (mpuHATO perneHuem YaeHoro coeta HUMU JITAY Ne3 ot
27.06.2014r) / HoBouepk. urx.-menuop. uH-T JloHckoit 'AY .-Onekrpon.nan.- HoBouepkacck, 2014.- Pexum nocryma:
http://www.ngma.su

B cooterctBun ¢ cozgannoit B HUMU JII'AY 6amibHO-peHTHHIOBOI CHCTEMOM OLICHKH 3HAHHUH CTYJIECHTOB OYHOH (hOpMBI, A7t
JUCLHUTUIMHBI pa3paboTaH KOMIUIEKC TEKYIUX U IPOMEXYTOYHBIX KOHTPOJIEH 3HAHUN C NTOTOBOM OLIEHKOW 3HAHUH MO AUCLUIIIUHE
ucxozs u3 100-6amtbHON CHCTEMBI, KOTOpAst 3aT€M MEPEBOAMUTCS B OLICHKH «OTJIIMIHOY, «XOPOIIIOY, «yIOBICTBOPUTEILHOY,
«HEYJOBJIETBOPUTEIILHOY, «3aUTEHO» U «HE 3aYTCHOM.

[Tpumep cTpyKTypBl GOPMUPOBAHHS OLICHKH PACUCTHO-TpadHUeCcKOi paboThI

HanmeHoBanune moxaszaTenst Baiaer
WuTtepBan 6awioB 3a mokasaTens, oT 6- xo 10 Ilomyueno
1 . CooTBeTcTBHE COAepKaHUs PaOOTHI 3aJaHUIO 1

2. 'paMOTHOCTB M3JIOKEHHS M KauecTBO oopmiieHHs paboTbl. COOTBETCTBUE HOPMATHBHBIM TpeOOBaHMSIM. |

3. CaMOCTOATETHFHOCTH BRIITOTHEHHS pabOTHI, TITyOnHa ITpopabOTKH MaTepHaia, HCIOIb30BaHIE PEKOMEH/IOBAHHOHM U CIIPaBOYHON
JIUTEPATyPBl 4

4. TIpaBUIBHOCTB BBINOJIHEHHBIX pacyeToB U rpadudeckoidl yacTu. OOOCHOBaHHOCTh U JIOKA3aTEIbHOCTD BBIBOJIOB 4




HUTOI'OBAA OLIEHKA, 6amn 10
Kpurepuu onenku:

- OIIEHKA «3aYTEHOY» BHICTABISIETCS CTYACHTY, €CIIH OH Habpai u Oonee 6annos;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYAEHTY, €CJIM OH Habpall MeHee 0aJLIoB.

IMpumep cTpyKTypsI (GOPMHUPOBAHHUS OLIEHKH JIAOOPATOPHOH PabOTEI

HanmeHoBaHue mokasareiis basiel
WuTtepBan 0auIoB 3a MoKaszaTemb, OT 5 ITomyuyeno
1. TIpeaBapuTenbHas MOATOTOBKAa K JabopaTopHOU pabore 1

2. I'paMOTHOCTB M3JIOKEHHS U KauecTBO odopmieHHus paboTel |

3. CooTBETCTBHE METOMUKU PadOTHl CTaHAAPTHOW METOJMKE dKCIEepUMeHTa |
4. IlpaBHIBHOCTH BBIIOJHEHHBIX PACcUeTOB M IpaudIeckoil JacTu. 1
5. O60CHOBAHHOCTE M JI0KA3aTEILHOCTH BBIBOJIOB 1

HNTOI'OBA OLEHKA, 6amn 5

Kpurepun onenxu: - mabopaTopHasi paboTa CUUTACTCS YCIICIIHO CIAHHOMH, €CITH [0 HTOTaM OIIEHMBAHHS CTYACHT Habpai 5 6ayuios,
B J)KypHaJIe TIpernoAaBateis o J1abopaTopHOi paboTe BeICTaBsieTCS Oasul

ConeprxaHre KpUTEPUEB OIIEHKH YPOBHS UTOTOBOH c(DOPMUPOBAHHOCTH KOMIIETEHIINH B paMKaX Y4eOHOH TUCIUITIMHEL C
3aBeparomeii GopMoii KOHTPOJIS B BUJE DK3aMEHa, 3auéTa

OmeHka SK3aMeHa/ 3aueTa (YpOBEHb OCBOCHHS KOMITETeHIMH)  bamisr TpebOoBaHMS K YPOBHIO OCBOCHHUS MaTeprala
«OTINYHOY / «3aUTCHO»

(BBICOKMIT) 90-100  OueHka «OTJIMYHO)» BBICTABISETCS CTYAEHTY, €CIM OH IIyOOKO W MPOYHO YCBOWJ IMPOTPaMMHBIN MaT
HCUEPIIBIBAIOILE, ITOCIIEI0BATENILHO, YETKO U JIOTHYECKU CTPOITHO €TO U3JIaraeT, yMEeeT TECHO YBSI3bIBATh TEOPUIO C IIPAKTHKOM,
CBOOOJIHO CTIpaBiIAeTCA C 3aadaMy, BOIPOCAMH M APYTUMH BHIaM{ IPAMCHEHHS 3HAHUI, IPIYeM He 3aTPYAHACTCS C OTBETOM IIPH
BUJIOM3MCHEHHH 3a/IaHU, UCTIOIB3YeT B OTBETE MaTepHall MOHOTpa(UIecKoi TuTepaTyphl, IPaBUIBHO 0OOCHOBBIBAET IPUHSITOE
pelieHue, BiIajeeT pa3HOCTOPOHHUMH HaBbIKAMH U ITPUEMaMH BBIIIOJIHEHHS TPAKTHYECKUX 3a1a4. CHCTEMHO U IIIaHOMEPHO
paboTaeT B TEUEHUH CEMECTPA.

«X0oporIoy / «3a4TEeHO»

(HOpMAaNbHBIN) 75-89 OreHKa «XOpPOILO» BBICTABISETCA CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepuall, [paMOTHO U IO
CYILECTBY M3JIaraeT €ro, He JIOMyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MPABMIIBHO IPUMEHSIET TEOPETHUECKUE
MIOJIO’KEHMS TIPH PEIICHUH NMTPAKTHIECKAX BOIIPOCOB M 33/1a4, BJIaleeT HEOOXOANMBIMI HaBBIKAMHU W IIPHIEMaMH1 UX BBITIOJHEHNUS.
CuCTeMHO U IITaHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

«Y 1OBJICTBOPU-TEIBHO» / «3a4TCHO» (MUHUMAIIBHBIM, TIOPOTOBBIH) 60-74 OLeHKa «y/10BJIECTBOPHTEILHO
BBICTaBIISIETCS CTY/ICHTY, €CIIM OH UMEET 3HAHUSI TOJIKO OCHOBHOTO MaTepualia, HO He YCBOWJI €T0 AeTaeil, I0MyCKaeT HETOYHOCTH,
HEJIOCTATOYHO MPaBHIIbHEIC (POPMYIHPOBKHU, HAPYIIEHHUS JIOTHIECKOH MOCIEA0BATEIFHOCTH B M3JIOKECHUH IPOTPAMMHOTO
MarepHalla, UCIbITBIBACT 3aTPYXHEHHS IIPY BHIIIOJIHEHUH ITPAKTHYECKHUX PadoT.

«HeynoBnerBopu-TenbHO» / «HE 3a4TEHO» (HHMXKE MOPOTOBOTO YPOBHS) Menee 60 OneHka «HEyIOBICTBOPUTEIHHO»
BBICTABIIACTCS CTYICHTY, KOTOPBIH HE 3HAeT 3HAYUTEIFHON YaCTH IIPOrPaMMHOTO MaTEepHalIa, TOIyCKAeT CYIICCTBCHHBIE OIINOKH,
HEYBEPEHHO, C OOIBIINMH 3aTPyTHEHUSIMHU BBINOIHSACT MIpakTHdecKkue paboTsl. OeHKa «HEyI0BIETBOPUTEIBHOY» CTABUTCA
CTyJICHTaM, KOTOpbIE HE MOTYT IPOJOJDKUTE 00y4eHHe Oe3 JOMONHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIICH AUCIUILINHE.

Kpurepun oneHKu 1o AUCIUIUINHE, ¢ 3aBepuIaromel popMoii KOHTPOJIS - 3a4eT: OIIEHKA «3a4TEHO» BBICTABIISICTCS, €CIH CTYICHT
Habpal o uroraMm 6aUILHO- PEHTUHTOBOM cUcTeMBbI 3a cemecTp 60 u Gosee 6aIIoB; OLIEHKA «HE 3aYTE€HO» BBICTABIISETCS, €CIIN
CTYJICHT HaOpai 10 NToraM OalIbHO- PEHTHHIOBOH CHCTEMBI 3a ceMecTp MeHee 60 OauioB.

1. OHEHOYHBIE CPEJICTBA TEKVYIIEI'O KOHTPOJILA:

- TECTBI HJIM OMJIETHI JUTS TIpoBeaeHus mpoMexxyTouHoro koutpous (ITK). Xpansrcs B OyMaxkHOM BHJE Ha COOTBETCTBYOIIEH
Kadenpe;

- pa3aensl HHAUBHUYaJIbHbIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUaromuxcs;

- TOKJI1aJ1, COOOIICHHE 110 TeME MPAKTUIECKOTO 3aHSATHS,

- 3aJ]a4M ¥ 3aJaHUs.

2. OIEHOYHBIE CPEJICTBA [IPOMEXYTOYHOM ATTECTALINU:

- KOMITJIEKT OMJIETOB JJTA 3a4eTa U dk3aMeHa. XpaHHUTCS B OYMa)KHOM BHJI€ Ha COOTBETCTBYoMIeH Kaempe. [ToaneKuT exXeroqHomMy
OOHOBJICHHIO U TTEPEYTBEPXKACHUIO. UKCII0 BApUAHTOB OMIICTOB B KOMITJICKTE HE MEHEE YHUCIIa CTY/ICHTOB Ha 3K3aMeHe.

6.4. IlepeveHb BUIOB OLIEHOYHBIX CPEACTB

1 cemectp. [To quctumnmue Xumust




Ortuer no nabopaTopHsIM paboTaM. PacueTHo-rpaduyeckas padora.
Urorossiit kouTposb (UK) B 1 cemecTpe— sx3ameH.

2 cemecTp.
Otuet no 1abopaTopHBIM paboTaMm.
Urorossiit kouTposs (MK) Bo 2 cemectpe — 3a4er.

7. YHEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. PekomMenayemast 1uTepaTypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

W3nmarenscTBO, TOI

JI1.1 | denucos B.B., OO0mas 1 HeopraHuveckasi XuMUsL: yaeOHOe 1mocodure sl By30B PoctoB-na-/lony: ®enuxc,
Tananos B.M. 2013,
JI1.2 |mox pen. B.B. OO011as ¥ HeopraHudeckas XuMus: yuebHoe nocodue PocroB-Ha-Jlony: ®eHukc,
JlenncoBa, TanaHoBa 2013,
B.M. https://biblioclub.ru/index.php?
page=book&id=271598
7.1.2. lonoJHUTeNbHAS JINTEPATYpa
ABTOpBI, COCTaBUTENN 3arnasue W3naTenbCcTBO, IO
JI2.1 |IIsarauusHa E.B., Xumus: yaeOHoe mocoOue Al CTyACHTOB HallPaBICHHS Hosouepxkacck, 2016,
JpoBoBo3osa T.1., "TexHochepHast 6e3omacHocTs" npopuis "TloxxapHas http://biblio.dongau.ru/MegaPr
Hsmropa B.B. 0e30macHOCTB" oNIMI/UserEntry?
Action=Link FindDoc&id=91
52&idb=0
JI2.2 | KpamenunnukoBa H. | Xumust: yuebHOe mocoOue st caMOCTOSITENIbHON paboThl U Womkap-Omna: TII'TY, 2013,
I'., Bunokypora P. 1. | mpakTudeckux 3aHATHI https://biblioclub.ru/index.php?
page=book&id=439185
JI2.3 | IumkoBuy E. /1. OO6mas xuMust: yaeOHO- METOAMYeCcKoe mocodue Kazans: 131-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360
JI2.4 |Mlanamosa O.1O., Xumust: COOPHHUK 32124 ISl CAMOCTOSITETBHON PabOThI Hosouepxacck, 2018,
JposoBo3osa T.H. CTYZICHTOB [BCEX HalpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI2.5 |[coct. U. B. Opranudeckas ¥ GU3KOJUIOUIHAS XUMHS: TPAKTHKyM HoBocubupck:
Bacunenosa; T. U. HoBocubupckuii
Bokogsa; T II. rOCYZapCTBEHHBIN arpapHbIi
IOcymosa yHuBepcuret, 2013,
https://biblioclub.ru/index.php?
page=book&id=230476
JI2.6 | AmapueB A. 1., Xumust : COOpHUK 33J1a4d ¥ YIPAKHECHUN: YIeOHO-METOINIECKOS HoBocubupck:
KazakoBa A. A. nocobne HoBocubupckmit
roCy1apCTBEHHBII
TEXHUYECKUN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.7 | HoBo4epk. HHX.- XuUMHS: METOJI. YKa3aHHUS 10 U3YyY. Kypca U BBIMOJI. KOHTP. Hosouepkacck, 2023,
MEJIAOp. UH-T paboThI I CTyA. 3204. GopMbl 00y4. Hampasil. "TexnocdepHas | http://biblio.dongau.ru/MegaPr
Houckoit 'AVY; coct.: |6e3zomanocts", "Hedrerazosoe aeno" oNIMI/UserEntry?
E.B. Ilatuunpina, Action=Link FindDoc&id=42
0O.10. lanamosa, 9090&idb=0
N.A. Jlyranckas
JI2.8 | IlstanusHa E.B. Xumus (crienuanbHbIe pa3/elisl): 1a00paTOPHEIH mpakTukym st | HoBouepkacck, 2023,

CTyIeHTOB HanpaBieHuit « TexHochepHas 6e30macHOCThY,
«Hedrerazosoe nemo»

http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0

7.1.3. MeTtoguueckue pa3padoTKn




ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO

JI3.1 |[JIyranckas ML.A., XuMus: METOJUYECKUE YKa3aHUA 110 U3YUCHUIO Kypca U Hosouepxkacck, 2013,
[Manamosa O.10., BBINOJIHEHUIO KOHTPOJIBHON paboThI Il CTYIECHTOB 3a04HON http://biblio.dongau.ru/MegaPr
[IarannemEa E.B. (opmer 00ygenus HarpasieHus 280700 "Texnocdepras oNIMI/Web

6e3omacHOCTB"

JI3.2 | Apososo3osa T.H., Xumus: 1a00paTOPHBIN MPAKTHKYM [UIS CTYJEHTOB BCEX Hosouepkacck, 2018,
IManamosa O.10., HanpaBJICHUH http://biblio.dongau.ru/MegaPr
IIsarauueiaa E.B. oNIMI/UserEntry?

Action=Link FindDoc&id=23
6898&i1db=0

JI3.3 | HoBouepk. HHX.- XuMUs: METOJUUYECKHE YKa3aHHS MO IOJTOTOBKE K TEKYILEMY Hosouepxacck, 2019,
MEJIAOP. UH-T KOHTPOJTIO JIJISl CTY/ICHTOB BCEX HANPaBICHUN http://biblio.dongau.ru/MegaPr
Honckoit 'AVY ; cocr. oNIMI/UserEntry?

O.10. IlTanamosa Action=Link FindDoc&id=29
9150&idb=0
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/
7.3 IlepeueHb NPOrpaMMHOro odecneyeHust
7.3.1 Yandex browser
7.4 llepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 basbr manabix OO0 Hay4Hnas anekTpoHHasS http://elibrary.ru/
OoubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIUIIJINHBI (MO Y JISA)

8.1 2321 CrnenmambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpeAcTBaMH 00YyYeHHsI, CIy KaIlllUMHU ATl IpeACTaBIeHHs nH(opmalu ayautopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
mpoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | mT.; Y4eOHO-HaNIAAHBIE TOCOOHS — 9 TmIT.;
Hocka - 1 mT.; Paboune mecTa crynenToB; Pabodee MecTo mpenogaBaTes.

8.2 2102 CrienanbHOE MOMENICHHUE YKOMIUIEKTOBAHO CIICHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpelCTBaMH O0yUYEHUs, CITyXKAIlUMU JUIS IPeJICTaBIeHUsT MHPOPMALMU OOJIBIION ay IUTOPHU:
Habop nemMoHCTpanmoHHOTO 000pyJ0BaHMs (IEPEHOCHOH): 3KpaH - 1 mrT., mpoekTop - 1 mT., HeTOyK
- 1 mt.; Annapar TBO — lmt.; Annapatr TB3 — 1 wt.; Ilnnta snekrpudeckasd — 1 mr.; Ilnura
narpeBatensHast ES-HA3040 — 1 wt.; azoanamuzarop I'’XII-3M — 1 wit.; Oruerymutens — 1 mrT.;
Benpo xonycHoe — 1 mrt.; Jlaboparopras nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIS
BBITTOJTHEHHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens mabopatopHas;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmnbHsiil mkad - 1mT.; Becs! TexHoxumuaeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctyaenros; Pabouune mMecta
IIperoAaBaTels.

8.3 2313 CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpeACTBaMH O0YYEHHS, CIy KaIlUMHU AT IPEACTABICHI HH()OPMAIIH OOIIBIION Ay TUTOPHH:
Habop neMoHCTpannoHHOTo 000pyJ0BaHuUs (IEPEHOCHOI): HOYTOYK Mapku Asusmodel/X552M — 1
mwt., npoekrop Acerx113PH — 1mT., oskpan HacTeHHBIH — | IT.; Y4eOHO-HarIsAAHBIE TocoOns — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpemomaBarens.

8.4 2305 ITomemneHne yKOMIUIEKTOBAHO CIICIIMAIN3NPOBAHHON MEOETBI0 M TEXHUYECKUMH CPEICTBAMH
00y4eHHs, CIy KaIllUMHU JUT IpeCTaBlIeHus HHYOPMAIMY 1 OCHAIIEHO KOMIIBIOTEPHON TEXHHKOH C
BO3MOKHOCTBIO TIOKITIOUEHHS K ceTh «/HTepHeT» 1 00eCIeYeHNEeM JOCTYIIa B JICKTPOHHYIO
nHpopMannoHHO-00pa3zoBatenbHyTo cpexy HUMU Jlonckoit TAY: Kommsioteps: Mapok: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wt.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHuTOp
OPTIQUESTQ — 2 mit.; Momnurop Intel Celeron 430 — 1 mt.; Kadenapanbhas OnbaHoTeKa;
Crombl KoMnbOTepHBIE — 6 MT.; Crosi-TyMOa — 5 tiT.; Crynbs — 16 mit.; TemaTHUecKue TUIaKaThl
—5mr.; Jlocka— | mT.; Paboume mecTa cTyneHToB; Pabodee MecTo mpemopaBaTes.
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