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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh 6 3ET

YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 90
caMoCTOsITebHAs paboTa 108
4aCOB Ha KOHTPOJIb 18

Pacnpezlenelme YacoB IMCHUIIVIMHBI IO ceMeCTPpamM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hroro
Henens 14 1/6 16 2/6
Bup zanstuii yon | po | vo | poo| vio | PO
Jlexuun 14 |14 |16 |16 |30 [30
JlaboparopHsie 14 |14 |16 |16 (30 |30
IIpakruueckue 14 (14 |16 |16 |30 (30
Hroro ayn. 42 142 |48 |48 [90 (90
KonrakrHas padora |42 |42 (48 [48 |90 |90
Cawm. pabora 48 |48 |60 [60 |108 | 108
Yacel Ha KOHTPOIIb 18 |18 18 |18
HUroro 108 [ 108 | 108 | 108 [ 216 | 216
Bupbl KOHTpPONIS B ceMeCTpax:
3auer 2 ceMecTp
DK3aMeH 1 ceMecTp

PacuerHo-rpaduueckast pabora 1 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3HUYCCKHIX, XUMHUYCCKIX U OHOJIIOTMYECKAX OCHOB B 3KOJIOTHH M PUPOIONOIBE30BAHUS,
METOJIaMH XHMHYECKOTO aHaJIi3a, 3HAHMSIMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe M TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaJM3a re0JIOTHYECKUX U OMOJIOTHUECKHUX P00, a TaroKe HAaBBIKAMH WACHTH()HUKAIIMHA U OIHCAHUS
OMOJIOTMYECKOr0 Pa3HOOOPa3Hs, Ero OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTMYECTBEHHON 00paOOTKN HH(pOpMAIIUU

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

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBanus K NpeABAPUTEILHON OAT0TOBKE 00y4aloIerocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOJCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHHS; pCAKITHOHHY O CIIOCOOHOCTH
BCUICCTB; NCPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKHUCJIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTCMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJUYCCTBCHHO OIMMCBHIBATH PEAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCYnThIBATb KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ " UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

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

3.2.1 | TunporasoauHamMuka

3.2.2 | MeTposorusi, 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 mpoeCCHOHATBHOMN AesITeIbHOCTH

3.2.8 | ConpoTuBieHHE MaTEpUAIOB

3.2.9 | Teopus ropeHus u B3pbIBa

3.2.10 | YueOHast mpaKkTHKa: HayYHO-UCCIEI0BaTENbCKas paboTa (II0TydeHHe IePBUYHBIX HABBIKOB HAyYHO-HUCCIIEJ0BATENbCKOM
paboTs)

3.2.11 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAsT) TPAKTHKA

3.2.12 | [IporHO3MpOBaHKE OMACHBIX (PAKTOPOB MOXKApa

3.2.13 | [IpoekTrpoBaHKE CUCTEM MPOTHBOIOKAPHOTO BOJIOCHAOKCHHS

3.2.14 | [IpoTnBOMIOXKApPHOE BOZOCHAOKEHHE

3.2.15 | DnexTpoHHKa U 3TEKTPOTEXHUKA

3.2.16 | 3nanus, COOPYKEHHUS U UX YCTOMIUBOCTH MPH MOXKApe

3.2.17 | HapéXHOCTh TEXHUYECKUX CUCTEM U TEXHOTCHHBII PUCK

3.2.18 | [Toxaprast 6€30MaCHOCTb TEXHOJIOTHYECKIX MPOLIECCOB

3.2.19 | [ToxapHas 6€301MacHOCTB AIIEKTPOYCTAaHOBOK

3.2.20 | [Tpon3BoaCTBEHHAs SKCILTyaTallMOHHAS PaKTUKA

3.2.21 | Ynpasienue TexHocpepHOi 0€30acHOCTIO

3.2.22 | KoMnbloTEpHOE MOJICIIMPOBAHUE TIOYKAPA B TOMEIIICHUH

3.2.23 | Hamzop u KOHTpOIIb B chepe 6e30macHOCTH

3.2.24 | OCHOBBI HAYYHBIX UCCIIEAOBAHUN B MPO(HECCHOHATTLHOMN eI TeIbHOCTH

3.2.25 | [loxapHast 6€30MaCHOCTD B CTPOUTEIIHCTBE

3.2.26 | [IpousBoacTBEHHAs U MOXKApHAsl aBTOMaTHKa

3.2.27 | Ayaut noxxapHoi 6€30macHOCTH

3.2.28 | 3ammTa BEITYCKHOW KBaTH(HKAIIMOHHOH paboTHI, BKIIIOYAs TOTOTOBKY K IIPOIEype 3allUTHl ¥ MIPOLEAYPY 3allUThI

3.2.29 | [Ipou3BoACTBEHHAS MTPEIIUILIOMHAS PAKTHKA

3.2.30 | PaccnenoBaHue U 3KCIEPTH3a [10KAPOB




4. KOMIETEHLUY OBYYAIOIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCUIIINHBI
(MOJY.JIST)

OIIK-1 : CrnocoGeH pemarh 3a1a4H, OTHOCSIINECS K MPOo(decCHOHATBbHOI 1eITeTbHOCTH, IPHUMEHSISI METOIbI
MO/IeJTHPOBAHNS], MATEMATHYECKOI0 AHAJIN3Aa, €CTeCTBEeHHOHAYYHbIE U 00IleMHKeHePHbIe 3HAHUSI

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

OIIK-1.2 : ymeeT UCHONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH, IPABIJIa TOCTPOCHHS TEXHUUECKUX CXeM
U YepTexen

OIIK-1.4 : 3Haer MPUHIUIINATIBHBIC 0COOEHHOCTH MOACINPOBAHUA MATEMATUYICCKUX, (1)I/IBI/I‘ICCKI/IX 1 XUMHUYCCKUX IIPOLECCOB,
npeaHa3HauYCHHBIC 1JI1 KOHKPETHBIX TEXHOJIOTNYCCKUX ITPOILECCOB

OIIK-4 : Cnioco0eH npoBOIUTHL H3MepeHHs M HA0II01eHusl, 00padaThIBATh U NPEACTABIATh IKCIIePUMEHTAJIbHbIE JaHHbIE

OIIK-4.1 : 3HaeT TEXHOIOTHIO IPOBEJCHUS THIIOBBIX IKCIICPUMEHTOB Ha CTAHAAPTHOM 000pYIOBaHUH B TaOOpaTOPHH U HA
MIPOU3BOACTBE

OIIK-4.2 : ymeer 06pabaTbiBaTh pe3yJIbTaThl HAYYHO-HUCCIIEI0BATEIBCKON ICSITEIBHOCTH, HCIIONIB3YsI CTAHAAPTHOE

o0opynoBaHue, MPHUOOPHI M MATEPHAIIBI

OIIK-4.3 : BnaneeT TEXHUKON SKCIIEPUMEHTUPOBAHMSI C UCIIOJB30BAHUEM TAKETOB MPOTpamMMm

5. CTPYKTYPA U COOEPXKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumeHnoBanue pasjae/ioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | HurepaxT. Ipumeuyanne
3aHATHSA TeM /BUJ 3aHATHUSI/ Kypc
Paznen 1. OcHOBHBbIE 3aKOHBI
XHUMHUH
1.1 OmnpeneneHre SKBUBAJICHTHOM 1 2 OIIK-1.1 JI1.1 0 TK-1
Macchl MeTajia o oobemMy OIIK-1.2 JI1.2J12.1
BBEIJIETMBIIETOCS Bozoposa. /J1ab/ OIIK-1.4 J12.2712.3
OIlK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91
1.2 KOHCIIEKTUPOBaHUE YueOHOI 1 2 OIIK-1.1 JI1.1 0 TK-1
1 /MM HayYHOI JIUTEepaTypHl; OIIK-1.2 JI1.2J12.1
OCBOEHUE pa3JieNoB, TEM, OIIK-1.4 J2.2J12.3
OTpPaXCHHBIX B MPOTrpaMMe Kypca OIIK-4.1 J12.4J13.1
U 3K3aMEHallMOHHBIX BOIIPOCaX, HO OIIK-4.2 JI3.2
HE PACCMOTPEHHBIX B XOJI€ OIIK-4.3 31
AyJUTOPHBIX U MIPAKTHUECKUX
3aHATUI
/Cp/
Paznen 2. Ctpoenue aToma.
Ilepuoguyeckas cucremMa
jemenToB JI.U.MeHnesieeBa
2.1 Crpoenue atoma. XuMHUYECKast 1 2 OIIK-1.1 JI1.1 0 IK-1
cBs13b. CTpoeHue aToMa U OIlK-1.2 JI1.2J12.1
CHUCTEMAaTHKa XUMHYECKUX OIIK-1.4 J2.2J12.3
a1eMeHToB. [lepuonnyeckas OIlK-4.1 J12.4J13.1
CUCTEeMa 3JIEMEHTOB 1 U3MEHEHHE OIIK-4.2 JI3.2
CBOMCTB 21eMeHTOB. /IIp/ OIIK-4.3 21
2.2 Crpoenue atoma. CoBpeMeHHast 1 2 OIIK-1.1 JI1.1 0 IK-1
MOJIENb COCTOSIHUS JIEKTPOHA B OIIK-1.2 JI1.2J12.1
aToMe. DJIEKTPOHHBIE 000I0YKH B OIIK-1.4 J12.2J12.3
atome. KBaHTOBBIE UnCIA. OIIK-4.1 J12.4J13.1
IIpunnun [Taymu. [paBuno XyHna. OIIK-4.2 JI3.2
Ilepuonnueckuii 3axkon JI.H. OIIK-4.3 €|
MenzeneeBa B CBETE COBPEMEHHOM
TEOPHH CTpOeHUs aroma. /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 3a1a4 /Cp/ OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91
Paznen 3. Xumuueckasi cBA3b U
CTpOEeHHNE MOJIEKYJI
3.1 Xumuueckas CBsI3b U CTPOCHUE OIIK-1.1 J1.1 IK-1
MOJIEKYI. OIIK-1.2 JI1.2J12.1
TUnel XUMUYECKOH CBA3U: OIIK-1.4 JI2.2J12.3
KOBaJIeHTHAsI, MOHHA, OIIK-4.1 JI2.4713.1
BOJIOpPOJIHAs!, METaNINYecKas. OIIK-4.2 JI3.2
Crpoenue moleky. BiusHue Tumna OIIK-4.3 21
XAMHUYECKOH CBSI3M Ha CBOMCTBa
BEIIIECTB.
/TTex/
3.2 THUnbl XKMUYECKUX CBSA3EH U MX OIIK-1.1 JI1.1 IK-1
xapakrepuctrka. CTpoeHue u OIIK-1.2 JI1.2J12.1
cBoticTBa Monexyu /T1p/ OIIK-1.4 JI2.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
33 MOJATOTOBKA K JICKIIHOHHBIM, OIIK-1.1 JI1.1 IIK-1
MIPAaKTUYECKUM, TaOOPaTOPHBIM OIIK-1.2 J1.2J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2J12.3
CHUTYaITHOHHBIX 3a71a4 /Cp/ OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
Paznen 4. 3akoHOMepHOCTH
NMPOTEeKAHUST XUMUYECKUX
NpoLEeCcCOB. JHEPreTUKa
XMMHUYECKHX NMPOLEeCCoB.
CxopocTh XMMHYECKHX peakuuii
U XHMHYeCKOoe paBHOBeCHE
4.1 DHepreTuka XMUMUYECKUX OIIK-1.1 JI1.1 IK-1
npoueccoB. XUMUYeCKast OIIK-1.2 JI1.2J12.1
KWHETHKAa DHEPreTHIecKue OIIK-1.4 J2.2J12.3
3¢ EKTHI XUMUYECKUX PEAKITHH. OIIK-4.1 JI2.4J13.1
BnyTpenHnss sHeprus u OIIK-4.2 JI3.2
sHTanbIMA. TepMoxumus. 3akoH OIlK-4.3 21
I'ecca. Temnora oOpa3oBaHus
XUMHUYECKUX COEAMHEHUH.
[TonsaTue 06 SHTPONTUK U SHEPTHH
I'n66ca. CKOpOCTh XUMHUYECKHX
peaxuui, BIMsHUE Ha Hee
Ppa3ugHBIX (haKTOPOB.
XUMHYECKOE paBHOBECHE.
TIpunin
Jle-1llaTenne, cMmeneHne
paBHOBecHsl. (AHaNN3 KOHKPETHBIX
CUTYyaIui)
/J1ex/
4.2 1. Ompenenenue SHTAIBINN OIIK-1.1 JI1.1 TK-2, TTIK-1
peaky HeUTpaau3aluu OIIK-1.2 JI1.2J12.1
2.CKopoCTh XUMHUYECKUX PEAKIUH OIIK-1.4 JI2.2J12.3
U XUMHUYECKOE paBHOBECHE OIIK-4.1 JI2.4J13.1
/J1ab/ OIIK-4.2 JI3.2
OIIK-4.3 o1
4.3 DHepreTuka XUMHYECKUX OIIK-1.1 JI1.1 TK-2, ITIK-1
npouieccoB. Pacyer sHTANBIINN OIIK-1.2 JI1.2J12.1
XUMUYECKHX PEAKIMH. OIIK-1.4 JI2.2J12.3
OIIK-4.1 J12.4J13.1
Mp/ OIIK-4.2 JI3.2
OIIK-4.3 31




4.4 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 3a1a4 /Cp/ OIIK-4.1 J12.4J13.1

OIIK-4.2 JI3.2
OIIK-4.3 91
Pa3zpea 5. O0mas
XapaKTepUCTHKA PacTBOPOB

5.1 OOmas xapakTepucTuka OIIK-1.1 J1.1 IK-2
pPacTBOpOB. OIIK-1.2 JI1.2J12.1
CriocoObI BEIpa)KEHHSI COCTaBa OIIK-1.4 J2.2J12.3
pactBOopoB. PUBUKO-XUMHUYECKHE OIlK-4.1 J12.4J13.1
CBOIICTBa pacTBOPOB HE OIIK-4.2 JI3.2
3JICKTPOJUTOB U AJIEKTPOJIUTOB. OIIK-4.3 21
3axon BanT-T'odda u Payms.

(AHanmu3 KOHKPETHBIX CUTyanuii)
/TTex/

5.2 1. OG1iast xapakTepucTHKa OIIK-1.1 JI1.1 TK3
pactBopoB. Pacyer koHLIEHTpauu OIIK-1.2 JI1.2J12.1 IK2
pacTBOpOB. OIIK-1.4 JI2.2J12.3
2. CBoiicTBa pacTBOpPOB. OIIK-4.1 J12.4J13.1
Konnurarusueie cBoiicTBa OIIK-4.2 JI3.2
pacTBopoB (perieHue OIlK-4.3 21
CUTYaIlMOHHBIX 3a7a4).

Mp/

53 IIpurorosienue pacTBopa OIIK-1.1 JI1.1 TK-3

3aJlaHHO# KOoHIIeHTparmy /J1ab/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31

5.4 MOJATOTOBKA K JICKIMOHHBIM, OIIK-1.1 JI1.1 TIK1
MIPAKTUUECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2J12.3
CUTYallMOHHBIX 3a7a4 OIIK-4.1 J12.4J13.1

OIIK-4.2 JI3.2
/Cp/ OIIK-4.3 31
Paznen 6. PactBopsl
3JIeKTPOJINTOB

6.1 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JI1.1 [TK-2
OnexrponuTHdecKas OIIK-1.2 J1.2J12.1
muccormanus. Kinaccudukaus OIIK-1.4 J12.2 J12.3
3JIEKTPOJUTOB. Teopust CUIBbHBIX OIIK-4.1 J12.4J13.1
JIEKTPOJIUTOB. 3aKOH Pa30aBICHUS OIIK-4.2 JI3.2
OctBanbaa. ['ugponus coneit OIIK-4.3 21
/J1ex/

6.2 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JI1.1 [1K-2
CaoiicTBa pacTBOpOB OIIK-1.2 JI1.2712.1
anekrponautoB. Pacuer pH OIIK-1.4 J2.2J12.3
pactBopoB. 3akoH OcTBalba. OIIK-4.1 J12.4J13.1
/Mp/ OIIK-4.2 JI3.2

OIIK-4.3 21

6.3 Peaxuuu B pactBopax OIIK-1.1 J1.1 TK-4

3eKkTpoauToB /J1ad/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J12.2712.3
OIlK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91

6.4 MOJITOTOBKA K JIEKIIMOHHBIM, OIIK-1.1 JI1.1 IIK1
MIPAKTHYECKHUM, JTA0OPATOPHBIM OIIK-1.2 JI1.2712.1
3aHATHUIM, PELIEHUE TUTIOBBIX OIIK-1.4 J2.2J12.3
CUTYallMOHHBIX 33124 OIIK-4.1 J12.4J13.1
/Cp/ OIIK-4.2 JI3.2

OIIK-4.3 21

Pazpen 7. InucnepcHbie CHCTEMbI
1 KOJIJIOH/IHbIE PACTBOPbI




7.1 JucriepcHble CHCTEMBL. OIIK-1.1 J1.1 [K-2
Knaccudukanus o creneHu OIIK-1.2 JI1.2J12.1
JUCTIEPCHOCTH U arperaTHOMy OIIK-1.4 JI2.2J12.3
cocrosiHuto. KomnonaHsie OIlK-4.1 J12.4J13.1
pacTBOpHI. AncopOiust OIIK-4.2 JI3.2
KOJIJIOUJTHBIX PacTBOPOB, OIlK-4.3 21
o0pa3oBaHHEe MUIIEILIHL.
Koarynsauus xomnonnos.
/J1ex/
7.2 Konnouaneie pacteopsl /J1ad/ OIIK-1.1 JI1.1 TK-6
OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4713.1
OIIK-4.2 JI3.2
OIIK-4.3 31
7.3 MOJATOTOBKA K JICKIMOHHBIM, OIIK-1.1 JI1.1 TK2, [TK2
MIPAKTUYECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2J12.3
CUTYallMOHHBIX 3aJa4 OIIK-4.1 J12.4J13.1
OIIK-4.2 J13.2
/Cp/ OIIK-4.3 31
Pa3znes 8. OkuciauresbHoO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUH.
OCHOBBI YJIEKTPOXUMHU
8.1 OCHOBBI NEKTPOXUMHH. OIIK-1.1 J1.1 IK-2
CraHgapTHBIC AIEKTPOIHBIC OIIK-1.2 JI1.2J12.1
TIOTEHIINAIIBI METAJLJIOB. OIIK-1.4 JI2.2J12.3
DIEKTPOXUMHYECKUH PsijT OIlK-4.1 J12.4J13.1
HaNpsHKEHUH METaJJIOB. OIIK-4.2 JI3.2
l"anbpBaHUYECKHE IIEMEHTHL. OIIK-4.3 91
DNEKTPOIN3 PacIyIaBOB U
pacTBOpPOB.
/J1ex/
8.2 OCHOBBI AJIEKTPOXUMHUH. OIIK-1.1 JI1.1 TK-5
CocTaBieHUE OKUCIUTENBHO- OIIK-1.2 JI1.2J12.1
BOCCTaHOBUTEJIbHBIX OIIK-1.4 J2.2J12.3
peakiuii. DIeKTpoau3 paciiiaBoB OIIK-4.1 J12.4J13.1
U PacTBOPOB OIlK-4.2 JI3.2
Mp/ OIIK-4.3 31
8.3 Peakiun oxucienus- OIIK-1.1 JI1.1 TK-5
BoccTaHOBJIeHUs /J1ab/ OIIK-1.2 J1.2J12.1
OIIK-1.4 J12.2 J12.3
OIlK-4.1 J12.4J13.1
OIIK-4.2 J13.2
OIIK-4.3 31
8.4 OCBOGHHE Pa3JIesioB, TEM, OIIK-1.1 JI1.1 TKS
OTPaKEHHBIX B IpOrpaMMe Kypca OIIK-1.2 JI1.2712.1
U 9K3aMEHAI[MOHHBIX BOIIPOCaX, HO OIIK-1.4 JI2.2 J12.3
HE PacCMOTPEHHBIX B XOJI€ OIlK-4.1 J12.4J13.1
ayJIMTOPHBIX U MIPAKTUYE-CKUX OIlK-4.2 JI3.2
3aHSATUN; COCTABIICHUE OIIK-4.3 21
JUTEPaTypHBIX 0030POB; PELICHUE
THUITOBBIX CUTYaIlHOHHBIX
3amaua /Cp/
Pazgen 9. Koppo3us merajiioB
9.1 Kopposus u ee Bunpl. 3ammura oT OIlK-1.1 JI1.1 [K-2
xoppo3suu. /JIex/ OIIK-1.2 J1.2J12.1
OIIK-1.4 J12.2712.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31




9.2 Koppo3us MeTasioB B KUCIOU U 2 OIIK-1.1 J1.1 TK-5
HelTpanbHOM cpene. CocraBneHUe OIIK-1.2 JI1.2J12.1
3JIEKTPO-XUMUYECKUX MTPOLIECCOB, OIIK-1.4 JI2.2J12.3
NIPOTEKAIOUINX IPU TIOBPEXKIECHUU OIIK-4.1 J12.4J13.1
KaTOIHBIX U @HOAHBIX MOKPBITHH. OIIK-4.2 JI3.2
Mp/ OIIK-4.3 91
9.3 MOJITOTOBKA K JIEKIIMOHHBIM, 22 OIIK-1.1 JI1.1 J11.2 TK-5
MIPaKTUIECKNM, TaOOpaTOPHBIM OIIK-1.2 JI1.3J12.1
3aHATHUIM, PELICHUE TUTIOBBIX OIIK-1.4 J2.2J12.3
CUTYaIMOHHBIX 331a4 /Cp/ OIIK-4.1 J12.4 J12.5
OIIK-4.2 J12.6J13.1
OIIK-4.3 JI3.2
o1
Paznen 10. Ctpoenne
OpraHu4ecKHuX coeJUHEHUIA.
IIpenenbHble yriaeBoaopoabl
10.1 1. Teopust XUMHYECKOTO CTPOCHUS 4 OIIK-1.1 J1.1 [K-3
OpPraHUYECKUX COCIMHEHUH. OIIK-1.2 JI1.2J12.1
DNEeKTPOHHOE U OIIK-1.4 J2.2J12.3
NIPOCTPAHCTBEHHOE CTPOCHUE OIIK-4.1 J12.4J13.1
OpPTraHUYECKUX COEANHEHUH. OIIK-4.2 JI3.2
2. [IpenenbHbIE YIIIEBOAOPOIBI. OIlK-4.3 21
Crpoenue. M3omepus. CBoiicTsa.
IIpumeHneHue.
/JTex/
10.2 Ankanbl. MI3omepusi. XapakTepHbie 4 OIIK-1.1 JI1.1 TK-6, I1K-3
XUMHYECKHE PEAKLINN. OIIK-1.2 JI1.2J12.1
VYcraHoBnenue OIIK-1.4 J2.2J12.3
DopMyJ1 OpraHuYeCcKuX BELECTB. OIIK-4.1 J12.4J13.1
Mp/ OIIK-4.2 JI3.2
OIIK-4.3 31
10.3 M3yueHne cBONCTB npeaenbHbIX 2 OIIK-1.1 JI1.1 TK-6, T1K-3
yrieBonopoaoB /J1a6/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIlK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
10.4 TOATOTOBKA K JICKIIMOHHBIM, 10 OIIK-1.1 JI1.1 TK-6, I1K-3
MIPAKTHYECKUM, JTA0OpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHAM, PELHICHUE THIIOBBIX OIIK-1.4 J2.2J12.3
CHUTYaI[MOHHBIX 3a1a4 /Cp/ OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
Pazpnen 11. HenpeneibHble
YIJ1€BOAOPOABI
11.1 HenpeznenbHble yriieBo10pOIbL. 2 OIIK-1.1 JI1.1 ITK-3
Anxensl, AnkuHbl. CTpoeHHe. OIIK-1.2 JI1.2J12.1
M3omepus. CaolicTBa. OIlK-1.4 J2.2J12.3
IIpumenenue. OIIK-4.1 J12.4J13.1
/J1ex/ OIIK-4.2 JI3.2
OIIK-4.3 31
11.2 AnkeHsl, ankuHbl. M3omepust. 2 OIIK-1.1 JI1.1 TK-7
XapakTrepHble XUMUYECKUE OIIK-1.2 JI1.2J12.1
peakuuu. /TIp/ OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 o1
11.3 N3ydenue cBOWCTB HENMpPEAETbHBIX 2 OIIK-1.1 JI1.1 TK-7
yriieBoopooB /J1ad/ OIIK-1.2 JI1.2J12.1
OIlIK-1.4 J12.2712.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31




114 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-1.1 JI1.1 TK-7, TIK-3
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-1.4 JI2.2J12.3
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91
Paznen 12. CnupThl, anbaeruabl
U KETOHbI, KAPOOHOBbIE
KHCJIOTBI
12.1 CrupTsl, abAETUbI U KETOHBI, 2 OIlK-1.1 JI1.1 [K-4
KapOOHOBBIE KUCITOTHI. CTpOCHHE. OIIK-1.2 JI1.2J12.1
Hzomepus. OIIK-1.4 J12.2J12.3
Cgoiictsa. [Ipumenenne OIlK-4.1 JI2.4J13.1
/J1ex/ OIIK-4.2 JI3.2
OIIK-4.3 21
12.2 CrnupTsl, albJETUABI U KETOHBI, 4 OIIK-1.1 JI1.1 TK-8
KapOOHOBBIE KUCIIOTHL. OIIK-1.2 JI1.2J12.1
XapakrepHble XUMH- OIIK-1.4 JI2.2J12.3
YECKUE PEAKIUHU. OIIK-4.1 J12.4J13.1
Mp/ OIIK-4.2 JI3.2
OIIK-4.3 21
12.3 W3ydenue cBOWCTB CIIUPTOB, 4 OIIK-1.1 JI1.1 TK-8, I[IK-4
KETOHOB, KapOOHOBBIX OIIK-1.2 JI1.2J12.1
xuciot /J1ab/ OIIK-1.4 J12.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
12.4 MOJITOTOBKA K JIEKIMOHHBIM, 10 OIIK-1.1 JI1.1 TK-8, T1K-4
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-1.2 J1.2J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 JI2.2J12.3
CHUTYaIlMOHHBIX 3a1a4 /Cp/ OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
Paznen 13. Apomarnyeckue
YIJ1eBOAOPOAbI
13.1 Apomarnyeckue yrieBoA0POIbL. 2 OIIK-1.1 JI1.1 [1K-4
Benzomnsr u ero romosoru. OIIK-1.2 JI1.2712.1
®Oenombl. /Jlex/ OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
13.2 beH301b1 1 ero roMoJI0TH. 2 OIIK-1.1 JI1.1 TIK-4, TK-8
®eHonbl. XapaKTepHbIe OIIK-1.2 JI1.2J12.1
xumudeckue peaximn. /Tp/ OIIK-1.4 JI2.2J12.3
OIlK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91
13.3 Apomarnyeckue 2 OIIK-1.1 JI1.1 [1K-4
yrieBonopo sl /J1ab/ OIIK-1.2 JI1.2J12.1
OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3
13.4 HU3Y4YEHHE TEOPETUIECKOTO 10 OIIK-1.1 JI1.1 [K-4
Marepuana, MoAroToBka K OIIK-1.2 JI1.2J12.1
JEKIIMOHHBIM, TPAKTUYECKUM, OIIK-1.4 JI2.2J12.3
1a00paTOPHBIM 3aHATHSM, OIlK-4.1 JI2.4713.1
pellIeHne TUIIOBBIX CUTYaIIMOHHBIX OIlK-4.2 JI3.2
3amaua /Cp/ OIIK-4.3

Pa3znen 14. Cioxuble 3¢pupsl,
JKUPBI. YTJIeBOAbI




14.1 CrnosxHbIe 3QUPBIL, )KUPBL 2 4 OIIK-1.1 J1.1 [K-4
YrneBobl: MOHOCAXapubl, OIIK-1.2 JI1.2J12.1
Jcaxapubl, Kpaxmal, OIIK-1.4 JI2.2J12.3
LIEJUTI0II03a OIlK-4.1 J12.4J13.1
/JTex/ OIIK-4.2 JI3.2
OIIK-4.3 91
14.2 CroxHBIE 23QUPEL, )KUPHL. 2 2 OIIK-1.1 JI1.1 TK-10
XapakrepHble XHMUYECKUE OIlK-1.2 JI1.2J12.1
peaxuuu /TIp/ OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
14.3 M3yueHne cBONCTB KHUPOB 2 4 OIIK-1.1 JI1.1 TK-10, T1IK-4
M3yueHue CBOMCTRB yIieBOI0B OIIK-1.2 JI1.2J12.1
/J1ab/ OIIK-1.4 J12.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91
14.4 MOJITOTOBKA K JIEKIMOHHBIM, 2 10 OIIK-1.1 JI1.1 [1K-4
MIPAKTHYECKHUM, JTA0OPaTOPHBIM OIlK-1.2 JI1.2J12.1
3aHATHUIM, PELIEHUE TUTIOBBIX OIIK-1.4 J2.2J12.3
CUTYaIMOHHBIX 331a4 /Cp/ OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
Pa3znen 15. Beaxu. lonnmepst
15.1 Benxu. Ctpoenue. 2 2 OIIK-1.1 J1.1 I1K-4
ITonumepsl, moTUMEpPHBIC OIIK-1.2 JI1.2J12.1
MaTepuabl, UX [OJy4YeHHUE. OIIK-1.4 JI2.2J12.3
/J1ex/ OIlK-4.1 J12.4713.1
OIIK-4.2 JI3.2
OIIK-4.3 31
15.2 ITnactmaccel. CHHTETHYECKHE 2 2 OIIK-1.1 JI1.1 [TK-4
BosIokHA. Peakiiun OIIK-1.2 JI1.2J12.1
nonumepusanuu. /I1p/ OIIK-1.4 J2.2J12.3
OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
15.3 Pacno3naBanue niuactmace u 2 2 OIIK-1.1 JI1.1 TIK-4
BOJIOKOH /J1a6/ OIIK-1.2 J1.2J12.1
OIIK-1.4 J12.2712.3
OIIK-4.1 J12.4713.1
OIIK-4.2 JI3.2
OIIK-4.3 31
154 TIOATOTOBKA K JICKIIMOHHBIM, 2 10 OIIK-1.1 JI1.1 [TK-4
MIPAKTHYECKUM, JTA0OPaTOPHBIM OIIK-1.2 JI1.2712.1
3aHATHUSIM, PELLIEHUE TUIIOBBIX OIIK-1.4 J2.2J12.3
CUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-4.1 J12.4J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
Pa3nen 16. Kontpoan
16.1 IMonroroBka k 9k3ameHy /DK3ameH/ 1 18 OIIK-1.1 JI1.1
OIIK-1.2 JI1.2J12.1
OIIK-1.4 JI2.2J12.3
OIlK-4.1 J12.4713.1
OIIK-4.2 J13.2
OIIK-4.3 31

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoO/1bHBIE BOIIPOCHI U 32JaHUS

Mo mucummrae XuMus GopMaMy TEKyIIeTro KOHTPOJIS SBISIOTCS:
TK1, TK2, TK3, TK4, TK6, TK7, TK8 - pemenue 3agad no npeacTaBICHHBIM BapuaHTaM 3aJaHUH.
TKS - Bemnonnenue PI'P.
B Tedenue cemectpa mpoBosTes mo 2 mpoMexxyTodHbix Kortpois (1K1, [TK2, TIK3, [TK4) B Bue KOIIIOKBHYMA 110 IPOHACHHOMY
TEOPETUYECKOMY MaTepUaIly JIEKIUH.




HWrorossrit kouTpons (MK) B 1 cemecTpe— sx3amMeH;
BO 2 ceMecTpe — 3auer.

1 cemectp
TK 1 «OxBuBajIeHT. 3aKOH YKBUBAJICHTOB

Bapuanr 1

1. PaccunraTh S5KBUBAJIEHTHYIO Maccy CIEIYIOLMX COCTUHEHUI:

H3BO3, NaH2PO4

2. 1 r JBYXBaJIEHTHOI'O METaJlla BBITECHAET U3 pacTBOpa MEeJHOU couu 2,61 r Mmeau. Beruncnure 3KBUBAJIEHTHYIO U aTOMHYIO MaCChl
Y Ha30BUTE METAJLI, €CIIM HKBUBAJICHTHAst Macca Meu paBHa 31,8 r/Morb.

Bapuanr 2

1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CIEIYIOIINX COeTUHEHUI:

P205, CaOHNO3

2. Beluucnute 3KBUBAJIEHTHYIO MacCy MeTajula, €CIIM €ro OKCUA colep kUt 19,66 % kuciopona.

Bapuanr 3

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUNX COCAUHECHUI:

Fe(OH)2, Ba(NO3)2

2. 10 r MeTas1a BBITECHSIIOT U3 KUCIIOTHI 5,6 J1 BOIOPOJa, U3MEPEHHOIO0 IIpH H.y. HaliTu sKkBHBaNeHTHYIO Maccy MeTasuia.
Bapuanr 4

1. PaccunTtaTh 3KBUBAJICHTHYIO MaccCy CJlEIyIOIINX COeIUHEHUN:

PbS, CuOHCI

2. OnpenenuTe SKBUBAICHTHYIO MacCy MeTalia, €ClTi ero coennHenne ¢ GropoM comepxut 87,5 % meramna. DKBUBaICHTHAS
Macca ¢ropa paBHa 19 r/MonB.

BapuanTt 5

1. PaccuuraTh S5KBUBAJIEHTHYIO Maccy CIEIYIOLMX COCAUHEHUI:

Si02, K2HPO4

2. 13 2,4 r merayuia nony4eHo 4,8 r cynpduaa Meramia. DKBUBaJIEHTHAst Macca cepsl paBHa 16 r/Monb. Halfqure SKBUBaIICHTHYIO
Maccy Meraa.

Bapuant 6

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLIUX COCAUHECHUI:

Ca(OH)2, Al12(S0O4)3

2. IIpu pacTBopenuu B kuciote 11,9 r meramna Beaenuinocs 2,24 11 BOAOpoAa, U3MEpEeHHOTo Tpu H.y. OnpeennTe S5KBUBAJICHTHYO
Maccy MeTaia.

Bapuanr 7

1. PaccunraTh S5KBUBAJIEHTHYIO Maccy CIEIYyIOLMX COCTUHEHUIL:

HNO3, Fe(NO3)3

2. OnHO ¥ TOXe KOJIMYECTBO MeTajuIa pearupyer 6e3 ocrarka ¢ 0,4 r kuciopona u 0,8 nqpyroro anemenra. HalianTte S5KBUBaJICHTHYIO
Maccy dJeMeHTa.

Bapmuanr 8

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:

NH4Cl, MgOHBr

2. Ha neitrpanuzanuro 19,6 T kucinorsl Tpedyercs 16 r ruapokcuaa Hatpus. OnpenennuTe SKBUBAICHTHYIO MacCy KHCIIOTHI.
Bapuant 9

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLIUX COCAUHECHUI:

H2S04, NaHSi03

2. Ilpu cxxuranuu 1,8 r TpexBaJIeHTHOIO MeTajula Moiy4deHo 3,4 1 ero okcuaa. Halure 3KBUBaJIEHTHYIO U aTOMHYIO MacChl
MeTajuIa.

Bapwuanrt 10

1. PaccunraTh S5KBUBAJEHTHYIO Maccy CIeIYyIOLUMX COCTUHEHUIL:

Zn(OH)2, FeSO4

2. Onpeznenurte 3KBUBAJIICHTHYIO Maccy MeTaa, 0,12 r KoTOporo BBITECHSIOT U3 KUCIOTHI 112 M1 BOJOpoJa, U3MEPEHHOIO MpH H.Y.
Bapuanr 11

1. PaccuuraTh S5KBUBAJIEHTHYIO Maccy CIEeIYyIOLMX COCAUHEHUI:

Na28Si03, Cr203

2. 4,4 T IByXBaJICHTHOTO MeTaylIa pearupyrot ¢ 0,56 1 kucinopoaa, ©3MEpeHHOro IpH H.y. YeMy paBHa aTOMHasi Macca MeTauia?
BapuanT 12

1. PaccunTaTh SKBHBAIECHTHYIO MACCY CIEAYIOIINX COCTNHCHHUIM:

CaO, Cr2(S04)3

2. CKOJIbKO JTUTPOB BOJIOPOJa, U3MEPEHHOT0 MU H.y. BbiaenuTcs mpu pacTBOPEHUH B KUCIOTE 8 T MeTajlla, SKBUBAJICHTHAs Macca
kotoporo 20 r/MoJb.

Bapuanr 13

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:

Al, NH4NO3

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

Bapuant 14

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUNX COCTUHEHUI:




BaBr2, CH3COONa

2. Ha ne#itpanusanuro 9,8 r kucinotsl Tpebdyetcst 11,2 r ruapokcuaa kanus. OnpenennTe SJKBUBaJCHTHYIO MacCy KACIOTHI.
Bapmuanr 15

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:

MnO2, AIPO4

2.21,3 r maraus 1 13,8 T HEM3BECTHOTO METAJLIa PEarupyroT 03 OCTaTKa C OJHUM M TEM Ke KOJUYECTBOM Kuciopoa. Haitnure
SKBHUBAJICHTHYIO MacCy HEM3BECTHOTO METaJlIA.

Bapwuanr 16

1. PaccunraTh S5KBUBAJIEHTHYIO Maccy CIEIYIOLMX COCTUHEHUI:

AlF3, H3PO4

2. Ipu cxxurannu 6 T AByXBaJIEHTHOTO MeTajuIa ObUIO HOMy4YeHo 8,4 T okcuaa Merauia. Haliure SKBUBaJICHTHYIO M aTOMHYIO
Macchl 9TOr0 MeTala.

Kputepuu onenku:

- OLIEHKA «OTJIMYHO» BBICTABIIACTCA CTYCHTY, €CJIM OH Habpan 4 6amioB

- OLICHKA «XOPOLIO» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpan 3 GauioB

- OLICHKA «YIOBJIETBOPUTEIILHOY» BBICTABISIETCS CTYICHTY, €CIIM OH Habpai 2,5 6aoB

- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABISCTCS CTYACHTY, €CIIM OH Habpas MeHee 2,5 6auios.

TK 2 «KoHneHTpaum pacTBOpoB»

Bapuant Ne 1

1 Omnpenenutb Maccy Na2CO3 B 500 T 10 %-Horo (mmo macce) pactBopa.
2 éipenenmb MaccoByto nomo HNO3 B 10 H. pacTtBOpe, ¢ miuotHocThio 1,29 /M. 3,5
Bapuanr Ne 2
1 B 45 r Bogwl pactBopeHo 6,84 r caxapo3sl C12H22011. Beunciauth MOJIBHBIE JJOJU caxapa U BOJBI.
2 ZB’:I‘II/ICJ'II/ITI) HOpManbHOCTH 14,7 %-Horo pactBopa H2SO4, ecnu mnoTHOCTS 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 ZBfmucnt moisipHOocTh 10 %-Horo pactBopa Na2SO3, mioTHOCTh KoToporo 1,05 r/mi. O0beM pacTBopa paBeH 1 I
3,5
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxogutcs 476 T KOH. KakoBa miuoTHOCTs 3TOTO pactopa?
2 2Bfmucnmb MoJsipHOCTE 18 %-Horo pactBopa HCI ¢ miotHOCTRIO 1,09 T/MII. 3,5
Bapuant Ne 5
1 B kakoi#t macce BogbI creayet pactBoputh 30 r KBr, 9To0BI momy4duTh pacTBOp ¢ MaccoBoit nonerr KBr, paBHo# 6 %.
2 zBflqncnnTL HopManbHOCTE 10 %-Horo pactBopa Na2SO3, miotHocTh KoToporo 1,05 r/mi. O6bem pactBopa paBeH 1
JL. 3,5
Bapuant Ne 6
1 Kakas macca xmopuna 6apust conepxurcs B 0,1 m 0,1 H. pacTBopa?
2 zBfl'lI/ICJ'II/ITL MoJsipHOCTh 10 %-HOro pacTBopa KapOOHaTa HATpHs, INIOTHOCTH KoToporo 1,08 r/mi. O6beM pacTBopa
paBeH 1 i 3,5
Bapuant Ne 7
1 Boruncnute HOpManeHy0 KoHIeHTparuo pactBopa K2504, B 0,02 1 xotoporo copepxurcs 1,74 r pacTBOPEHHOTO
BEIL[ECTBA.
2,5
2 Kakoii 06wem 2 H. pactBopa H2SO4 motpedyercs st mpurotosinenust 500 mu 0,5 H. pactBopa? 3,5

Bapuant Ne 8




1 Omnpenenure MaccoByto IO (B %) Xiopuaa kamus B pactBope, coxepxarieM 0,053 xkr KCI B 0,5 1 pactBopa,
TUTOTHOCTB KOTOporo paBHa 1,053 r/mi.

2,5

2 IMnotHocTs 10 %-HOro (10 Macce) pactBopa Na2SO4 pasHa 1,091 r/mia. PaccuutaTh MOISIIBHOCTH 9TOTO PacTBOpA.
3,5

Bapuant Ne 9

1 B xakom ob6weme 0,1 H. pacTtBopa comepxurcs 8 T CuSO4?
2,5

2 Kakoii 06vem 0,1 M pactBopa H3PO4 moxHO mpurotoButh u3 75 mia 0,75 H. pactBopa? 3,5

Bapuant Ne 10

1 N3 400 T 20 %-HOTO (MO0 Macce) pacTBopa MpH OXJIaKIe-HUHU BhIACTIIOCh S0 T' pacTBOPESHHOTO BemiecTBa. YeMy paBHa
MaccoBasi J10Jisl 3TOTO BEIIEeCTBAa B OCTaBLIEMCS] pacTBope? 2,5
2 Bbruuciuth MaccoByio 100 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH, miotaoctsio 1,310 r/mi.

3,5

Bapuanr Ne 11

1 Crompko monert KOH naxoaurest B 4 11 25 %-Horo (mmo macce) pactBopa KOH mmotHocThIO 1,24 T/MA?
2,5

2 ITnotHOCTH 15 %-HOro (10 Macce) pactBopa H2S0O4 pasra 1,105 r/mi. BeMucInTs MONAIBHOCT 3TOTO

pacTBopa. 3,5

Bapuant Ne 12

1 Haiitu maccoByro 1010 TIIFOKO3bI B pacTBOpe, cojepskamiem 350 r Boabl U 70 T TIIHOKO3BI.
2,5
2 Kakoii 06vem 6,0 M pactBopa HCl HyxHO B34Th U1 ipurotoBieHus 25 mu 2,5 M pactBopa? 3,5

Bapuanr Ne 13

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

2,5
2 K 500 mn 32 %-noit (mo macce) HNO3, mmotHOcThI0 1,20 r/™My, mpubaswmm 1 1 Boasl. UeMmy paBHa MaccoBast DOJIs
HNO3 B nonyueHHom pactBope? 3,5

Bapuanr Ne 14

1 BbIYrcIuTh MOJSUIBHYIO KOHUEHTPAIUIO PACTBOPA, MPUTOTOBICHHOTO pacTBopeHueM 45 1 rmoko3sl C6H1206 B 400 r
BOJIBL.

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

3,5

Bapuanr Ne 15

1 BBIYUCIINTS MOJTBHBIE JTOJHM CIUPTA U BOABI B 96 %-HOM (10 Macce) pactBope 3twiioBoro crimpra C2HSOH.
2,5
2 CKOJBbKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CONSHON KUCIOTHI, MIOTHOCTBIO 1,19 r/Mmi, copeprkameit 38 % (mo macce)

HCI, HyxHO B3Th 1151 ipuroToBienus 1 i 0,5 H. pacTBopa? 3,5
Bapuant Ne 16

1 Haittu maccy NaNO3, HeoOxoaumyro st mpurotoBienus 250 mu 0,2 H. pactBopa. 2,5
2 Kaxkoit o6vem 0,05 1. pactBopa KNO3 moxxHO momyunts u3 100 mi 1 H. pactBopa? 3,5

Kpurepuu onenku:

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

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY,ECIIN OH Habpan 4,5 6amuios

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

- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABISICTCS CTYACHTY,ECIIN OH HaOpais MeHee 3,5 Oayios.




TK 3 «Peaxuuu nonnoro oomena. ['uaponusz»
BapuanT Ne 1

1. Hanmmure ypaBHEHHS peaKiiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIPHOH (hopme:

a) AlCI3 + AgNO3 —
6) CH3COONa + HCl —
B) K2CO3 + H2SO4 —

2. Hanmmure ypaBHEHHS peaKiiii B MOJIECKYISIPHOH U HOHHO-MOJIEKYIISIpHOi! hopme
a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2§S + HOH —

Bapuant Ne 2

. Ykaxure cpeny pacrsopa u pH:

1. Hanmmure ypaBHEHHS peakiiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO# (hopme:

a) CuSO4 + Na2§ —
6) KOH + HNO3 —
B) CaCO3 + HCl —

2. Harmummre ypaBHEHHS Peakifii B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIpHOI (hopme
a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

apuast Ne 3

. Yxaxkute cpexy pactsopa u pH:

1. Hanmmure ypaBHEHHs peakiidi B MOJICKYJISIPHOH M HOHHO-MOJIEKYJISIpHO#T (hopme:

a) FeSO4 + KOH —
6) NH4Br + NaOH —
B) K2S + HNO3 —

2. Hanmmmmre ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJISIpHOIT (hopme
a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuanr Ne 4

. Ykaxure cpeny pactBopa u pH:

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

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

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH 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 MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

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

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

0) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peaKiuii B MOJIEKYIIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:

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

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH U HOHHO-MOJICKYJLIpHO#T hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

. Ykaxure cpeny pactBopa u pH:

1. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

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

2. Hannmure ypaBHEHHsI peak1ii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme

. Ykaxure cpeny pactBopa u pH:




a) NaBr + HOH —

6) Cu(NO3)2 + HOH —
B) K2S+ HOH —
Bapuant Ne 8

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

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

2. Hanmmmmre ypaBHEHHS peaKiiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuanr Ne 9

. Ykaxkure cpeny pactBopa u pH:

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

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

2. Hanmmmre ypaBHEHHS peakuyii B MOJICKYJIIPHON U HOHHO-MOJIEKYIISIpHOH (hopme
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH —

Bapuanr Ne 10

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peaKiuii B MOJIEKYIIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:

a) Na2CO3 + Ca(NO3)2 —
6) (NH4)2804 + NaOH —
B) HI + KOH —

2. Hanmmure ypaBHEHHS peaKiiii B MOJICKYJISIPHOH U HOHHO-MOJIEKYJIIpHO#T (hopme
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

Bapuant Ne 11

. Ykaxure cpeny pactBopa u pH:

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

a) CrCI3 + NaOH —
6) K2CO3 + HCIl —
B) CH3COONa + H2S04 —

2. Hannmwure ypaBHEHHsI peaKMii B MOJEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) CH3COONH4 + HOH —

6) Zn(NO3)2 + HOH —

B) Na3PO4 + HOH —

BapuanT Ne 12

. Ykaxure cpeny pactBopa u pH:

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

a) AgNO3 + MgBr2 —
6) CaCO3 + HNO3 —
B) NH4Cl + NaOH —

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH U HOHHO-MOJICKYJLIpHO#T (hopme
a) KNO3 + HOH —

6) CuBr2 + HOH —

B) Na2SiO3 + HOH —

BapuanT Ne 13

. Ykaxure cpeny pactBopa u pH:

1. Hanmmwte ypaBHEHHS peaKiuii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJIIpHOI (hopme:

a) ZnC12 + H2S —
6) CH3COOK + H2S04 —
B) NaCN + HCl —

2. Hannmure ypaBHEHHsI peak1ii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) Nal + HOH —

6) Mn(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 14

. Ykaxure cpeny pactBopa u pH:

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

a) FeCI2 + KOH —
6) CH3COONH4 + NaOH —




B) K2SiO3 + HCI —

2. Hammure ypaBHEHUS PEaKIHid B MOJICKYJISIPHOW M HOHHO-MOJICKYJISIpHO# opMme. Ykakute cpeny pactBopa u pH:
a) NaCN + HOH —

0) SnI2 + HOH —

B) K2SO4 + HOH —

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpan 9 Gajios

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpan 7 GaiioB

- OIIEHKA «YIOBJICTBOPUTEIEHO)» BBICTABIICTCS CTYCHTY, €CIIH OH HaOpai 5,5 6amios

- OLIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpaia MeHee 5,5 6asos.

TK 4 «OxucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIINNY

Bapwuanr 1
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 (PUITUEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20
6) C12 + KOH — KCI + KCIO3 + H20

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapmuant 2
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEITb

a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2SO3 — K2S04 + K2S

OnpeznenuTte TUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapuant 3
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUI PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTEb 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 ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3()(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIN
Bapuant 5
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PAcCTaBUTh KO3()QUITMEHTHI, YKa3aB OKHCIUTEbh U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapuant 6
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUIH PACCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTETb U BOCCTAHOBHUTEIb

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

Omnpeznenurte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
Bapuant 7
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTETbh U BOCCTAHOBHUTEIb

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

6) KNO3 — KNO2 + 02

OnpenenHTe THUII IPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peaKL[Hﬁ

Bapuanr 8

Ha ocHoBanuu QJICKTPOHHBIX ypaBHeHI/IfI pacCTaBUTh I(OB(bCI)PIL[I/ICHTLI, YKa3aB OKHCJIMTEIIb 1 BOCCTAHOBUTEJIb

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




Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
Bapuanr 9
Ha ocHOBaHMM 3IE€KTPOHHBIX yPaBHCHUH PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) KMnO4 + HCI — CI2 + MnCI2 + KCI + H20
6) HCIO3 —ClO2 + HClIO4 + H20

Omnpenenure TUM MPUBEJCHHBIX BBIIIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHH
Bapuanr 10
Ha ocHOBaHHM 3JI€KTPOHHBIX YPaBHEHUI PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI + H20
6) Cul2 —» Cul + 12

Omnpenenute TUI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHIA
BapuanT 11
Ha ocHOBaHMH 3IIEKTPOHHBIX YPaBHEHUH pacCcTaBUTh KOAQPHUINEHTHI, yKa3aB OKUCIUTENIh U BOCCTAHOBHUTEb

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

Omnpenenute TUI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIHHA
BapuanT 12
Ha ocHOBaHMY 3IIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KOAPPHUINEHTHI, yKa3aB OKUCIUTENIh U BOCCTAHOBHUTEb

a) 12 + CI12 + H20 — HIO3 + HC1
6) KClI03 — KCI + 02

Omnpenenure TUM MPUBEJCHHBIX BBILIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHH
BapuanT 13
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIUTENb i BOCCTAHOBUTEINb

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

Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKINii
Bapuant 14
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

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

Omnpenenure TUM MPUBEJCHHBIX BBILIE OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIHH
BapuanT 15
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHEHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIUTENb M BOCCTAHOBUTEINb

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

Omnpenenure TUM MPUBEJCHHBIX BBIIIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIHH
BapuanT 16
Ha ocHOBaHMM 3J€KTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEINb

a) H2S + CI2 + H20 — HCI + H2S04
6) NH4NO2 — N2 + H20
OnpezLeJmTe THUIT HpI/IBeIleHHLIX BBIIIC OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

Kpurepuu onenku:

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

- OLICHKA «XOPOLIOY» BBICTABIISETCS CTYICHTY,eClii OH Habpan 4,5 6amioB

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

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABIIIETCS CTYACHTY,ECIIH OH Habpas MeHee 3,5 6amios.

TK 5 PI'P Ha Temy «XUMHYECKHE PACUETHI

PacuetHo-rpadudeckas paboTa cTyIEHTOB 09HOH (opMbI 00yUdeHHUS
Pacuerno-rpaduueckas padora (PI'P) Ha Temy «Xumuueckue pacueTs». Llenbio Boimonnenus PI'P sBrsieTcs 3akperuienue




TEOPETUIECKUX 3HAHNH, BHIHOCUMBIX HA CAMOCTOATENBHYIO pPadOoTy CTYJEHTOB, O3BOJISIOLINX OCBOUTH CIEUANTbHBIE Pa3IeIibl
JMCIUATIINHEL.
B 3amaun PI'P Bxoaur:

. HAY4UTHCS 3aMUCHIBATh YPABHEHHS PEAKIIMM B MOJICKYJISPHOIl M MOHHOW (opMmax;
. BECTU pacdeTsl 1o (opMyJaM M YPaBHEHUSM XUMUYECKUX PEaKI[Hi;

. paboTaTh CaMOCTOSITENIBHO;

. HAY4UTHCS MICHTH(OUIMPOBATEH BEIIECTBA

Crpykrypa pacyeTHO-rpapuIecKoil paboThl U € OPUCHTHPOBOYHBINH 00BEM
3amanme (1 c.)

JlucnepcHble CUCTEMBI.

KommiekcHble coequHEHUS.

OCHOBBI WICHTU(HKAIIMNA HEOPTAaHUICCKAX COCTHHCHHI.
lNanpBanmueckue 3nemenTtsl. DJ]C raapBaHUYECKUX SJIEMEHTOB.
OreKTponu3 pacIiaBoB U pacTBOpoB. 3akoH Dapanes

CHHCOK HCITI0JIb30BaHHBIX HCTOUHUKOB (0,5¢.)

DA e~

BI)IHOJIHSICTCS[ PFP CTy)IeHTOM I/IH}II/IBI/I}IyaHBHO oag pyKOBOIICTBOM HpeHOI[aBaTeJIH BO BHeayI[I/ITOpHOG BpeMH, CaMOCTOSATECIIBHO.
CpoK c1auu 3aKOHYCHHOH pabOThI Ha MPOBEPKY PYKOBOIUTEIIO YKa3bIBaeTCs B 3aMaHuu. Ilociie mpoBepKU U 10pabOTKU YKa3aHHBIX
3aMevaHui, pabora 3amuinaeTcs. [Ipu MoJI0OKUTETLHON OIICHKE BBHITIOJTHEHHON CTYICHTOM paboTe Ha TUTYJILHOM JIUCTE PabOThI
cTaBUTCA - "'3a4TeHO".

Kpurepuu oneHku:

- OLICHKA «OTJIMYHO» BBICTABILIETCS CTYACHTY ,€CIIM OH HaOpan 15 6amios

- OIIEHKA «XOPOIIO» BRICTABIACTCS CTYICHTY, €CII OH Habpan 12 6amnos

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABISAETCS CTYCHTY, €CIIM OH Habpau 9 6amioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY ,eCIIM OH HaOpai MeHee 9 Gaiuos.

HaunmMenoBanue 1a60paTopHBIX paboT

OmnpeneneHue SKBUBAJICHTHOI Macchl MeTallla 10 00beMY BBIASIUBILETOCS BOJOPOA.
OnpezneneHye 3HTAIbINY PEAKLUH HEUTpanu3aluu

CKOpOCTh XMMUYECKHX PEAKIUH U XMMUYECKOE PABHOBECHUE

IIpuroTtoBneHue pacTBopa 3a1aHHOM KOHIIEHTpaIU1

Peakuuu B pacTBOpax 3JEKTPOJIUTOB

Konnonanslie pacTBopsl

Peaxiiu okuCIeHHA-BOCCTaHOBICHUS

IIK 1 Ha Temy «OCHOBHBIE 3aKOHBI U onpeaeneHus xumuu. Ctpoenue atoma. Ilepuonuueckas cucrema JI.I1. Menneneesa.
Xumudeckast CBA3b U CTPOSHHE MOJIEKyJI. DHepreTHka XMMUUECKUX MIPOLECCOB. XUMHUUECKast KHHETHKa

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy anementa Ne 85. HazoBuTe 3TOT 3/lE€MEHT U yKaXkKHTe, B KaKOM IHEpHOJE,
TpyIMIIe ¥ NOATPYIIIEe OH HAXOAUTCA, K KAKOMY CEMEHCTBY OTHOCUTCS M Ha KAKUX SHEPreTHUECKHX YPOBHSIX U MOLYPOBHSAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpudeckyo cxeMmy obpazoBaHus Monekyn H2 m N2. Ckoibko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

3. TemnoBoit addexr peakimu C(k) + 2 N20(r) — CO2(r) + 2 N2(1) paBen + 560 x/I)k. BEIUUCIUTG CTAaHIAPTHYIO
sHTaNBIUI0 o0pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Monb.

4. Kak crnenyer n3MeHHUTH AaBJIeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHMUUTHh CKOPOCTh PEAKIUHU 2802 (1) + O2 (1)
— 2S03 () B 27 paz?

5. BerunennTs TeMnepatypHbIid K03(h(GHINEHT CKOPOCTH PEaKIWH, €CIIH MPH MOBBINICHUH TeMueparypsl Ha 40 °C peakuust
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (1)[] 2NO2 (r) — 184,6 x/Ix?
Bapuant Ne 2
1. CocTaBbTe MOJNHYIO AIEKTPOHHYIO (OpMyIy Homa M rpaMUEcKyI0 CXeMy PACIIPEACNICHUS €TO JICKTPOHOB 110

SHEPreTHUECKUM SUeiiKaM B HOPMAIEHOM U BO30YXIEHHOM COCTOSHHAX. Kak BiuseT creneHb BO30YKICHHUS dJICKTPOHOB Hoga Ha
€ro BaJeHTHOE COCTOSHUE?

2. Kakue THITBI XUMHYECKOH CBsI3W MMEIOT MecTo B Moiiekyinax CO2, C12? M300pa3uTh reOMETPHUYECKOE CTPOCHHE MOJICKYIT
1 CXEMBI MIePEKPHIBAHMUS HICKTPOHHBIX 00JIaKOB.
3. Paccuntats sHTansmm0 obpasoBanus HCI, ucxoas u3 TepMOXUMHUYIECKOTO yPAaBHEHUS

4 HCI (r)+ O2(r) = 2 H20(r) + 2 CI2(1),

ecim 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 (T), ecnu yBenn4uTh AaBIEHHUE B 2 pasa, a
TeMIepaTypy OCTaBUTh IIOCTOSHHOM?




5. Kak u3MeHHTCSI CKOPOCTh peaknuu mpH HnoHmxkeHun Temmeparypsl ¢ 80 °C no 50 °C, ecnu TemmepaTypHBIH
K03()(DUILMEHT CKOPOCTH PEAKLUH paBeH 27
6. B xakoM HampaBJICHHH CMECTHUTCS PAaBHOBECHE PEAKIIUH

2CO (r) + 02 (r)[12CO2 (1) — 566 x[Ix

a) IpH MOHIKEHUHU TeMIIEpaTyphl;

0) Npy MOHKEHUH JTaBICHUSA?

Hanumre Belpa’keHHE KOHCTaHThI PABHOBECHSI 9TOM pEaKLuu.

BapuanT Ne 3

1. Kak u3MeHsroTcsa CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsIOB SIEpP UX aTOMOB:

a) B IpeZieNiax JaHHOTO Neproa; 0) B mpeaenax AaHHO! rpynmbl. OTBET NPOMLTIOCTPUPOBATh IPUMEPaMHU.

2. Kax obpasyercs noHHas cBsi3b? Kakue 3meMeHTH criocoOHbI ee 00pa3oBbIBaTh? IIpHBECTH IPUMEPEL.

3. CKOJIBKO TEIUTOTHI BBIIGNUTCA NpH OkucineHHH 103 1 amMMmaka, M3MEpEeHHOTO IPH HOPMAJbHBIX YCIOBHSAX, IO PEAKIHH:
4NH3 (r) + 502 () = 4NO (r) + 6H20 (r), AH°=-904,8 k[«

4. Kax u3menurcst ckopoctb npsimoii peakiuu 2CO (1) + 02 (1)[J 2CO2 (1), ecnu JaBieHUE B CUCTEME yBEJIUYUTh B 4 paza?

5. Brrumennts TeMneparypHbIii K03 (GUINSHT CKOPOCTH PEaKIHH, €CNU MPH MOBBIMEeHHH TeMuepartypsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKIMu Bo3pociaa B 729 pas.

6. Kakumu u3MeHEHUsIMU TeMIlepaTypsbl, JaBICHUS U KOHIIEHTPAIUU MPOAYKTOB PEAKIMU MOXKHO CMECTUTh pPaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + 02 (r)[] 2H20 (1) + 483,6 k[Ix

Bapuant Ne 4
1. Kakne »rmeMeHTHI IepHOIUUecKOl CHCTEMBI TIPECTABIAIOT CO00I caMblif aKTHBHBII METalll M CaMblil aKTUBHBIH
HeMeTasn? JlaTh 0OBSICHEHUS U COCTABUTh MOJHbIE 3IEKTPOHHbIE (hOPMYIIBI THX AIIEMEHTOB.
2. N300pa3uth cTpykrypHbie Gopmyisl coeaunenunin K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTCIICHH OKHACICHHOCTH
3JIEMEHTOB B 3THX COoeAMHEHMsIX? Kakie THIIBI XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKyJax?
3. BbruucnnuTh, CKOIBKO TEIUIOTH BBLACIUTCA MPH o0ure | kr cynbduaa MUHKA IO PeaKnuu:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 ]k
4. Bo ckompko pa3 3amemmurces mpsmast peakuus  3H2 (r) + N2 (1)) 2NH3 (1) €CJIU JIaBJICHUE B CUCTEME yNaJeT B 2
paza?
5. Ha ckonpko rpagycoB Hago yBEIHUYHThH TEMIIEPaTypy, YTOOBI CKOPOCTh PEAaKIMU BO3pocia B 27 pa3s, eclu
TeMIepaTypHbIH KO3 (OUINEHT CKOPOCTH PeaKuy paBeH 37
6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU

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

0) Ipy NOHIKCHUH TEMIIEPaTyPHI;

B) IIpU NOBBIIMIEHUH KoHIeHTpanun CO2?

BapuanT Ne 5

L. N306pa3uts pacipeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM S4YeHKaM B aTOMax aproHa, Kambls, docdopa.

2. ITpuBecTy mpuMep MOJICKYJIbI C Sp2- THOPUIU3ALMEH dIEKTPOHHBIX 007akoB. Kakol yron Mexzy cBA3sSMU B 3TOM
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXeMy

3. Omnpenenuts SHTANBINIO 00pa3zoBanusa CS2, ucxons U3 ypaBHEHHS

CS2+302— CO2+ 2S02 + 1100 xJIx,
eciim AH CO2 (r) = - 393 kJI»x/ monb, AH SO2 (r) = - 297 xJIx/ Monb

4. Kak u3MeHHTCS CKOPOCTh pEaKIuu 2NO (1) + C12 (r)[] 2NOCI (1) pu yBenuueHun KoHneHTpauuun NO B 2 paza?
5. Kak u3MeHHTCSI CKOPOCTh peakiuu MpH HoBsimeHun temmepaTtypsl ¢ 0 °C o 50 °C, ecnu TemmepaTypHBIH

K09 HUIMEHT CKOPOCTH PEAKIIHH PaBeH 37

6. B xakoM HampaBJIeHHH CMECTHUTCS PAaBHOBECHE PEAKIIH

N2 (r) + O2 (r)[] 2NO (1), AH° >0
a) TIpH MOBBIIIEHHH TEMIIEPATyPhI;
0) pY MOHKESHUH TaBJICHUS?
Hanumure BeIpaskeHUE KOHCTAHTBI pAaBHOBECHSI 9TON PEAKLUHU.

Bapuant Ne 6
l. BaneHTHBIC JIEKTPOHBI ATOMOB 3JIEMEHTOB ONHCHIBAIOTCA (popMymamu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH 37IEMEHTHI U COCTABLTE MOJHBIE 3JIEKTPOHHBIE (POPMYJIBI HX ATOMOB.
2. ITpuBecTy mpUMEPHI MOJICKYJI BEIIECTB, B KOTOPBIX aTOMBI COCIMHSIINCH Obl KOBAJICHTHOH MOJSPHOM M HENOJISIPHOM
cBs13610. M300pa3uTh CXeMBI CTPOCHUS STUX MOJICKYJL.
3. Beruncnuts sHTamBNNI0 00pazoBanus mponana C3HE ucxons u3 ypaBHEHHUS €ro CTOpaHHS

C3HS(r) + 502(r) = 3CO2(r) + 4H20(1), 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 mons/n

5. BhruncnuTh TeMieparypHblid Ko3)(GUIMEHT CKOPOCTH PEaKIMH, €CIU MPU MOBBIMICHUH TeMieparypsl Ha 30 °C
CKOPOCTH peakuuy Bo3pocia B 64 paza.
6. KaxuMu M3MEHEHUSIMU TEeMIIepaTyphl, JaBICHUS U KOHIEHTpanuu [O2] MOXKHO CMECTHTH BIPABO PAaBHOBECHE PEAKIIUH

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

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY,ECJIN OH Habpan 15 Gamios

- OLICHKA «XOPOIIO» BBICTABILSIETCS CTYACHTY,ECIIH OH HabpaJ He MeHee 12 OamuioB

- OIIEHKA «YyJIOBJICTBOPUTEIEHOY BRICTABIIACTCA CTYACHTY,eCIH OH Habpai He MeHee 9 6aioB
- OLIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISICTCS CTYAEHTY, €CIM OH Habpaa MeHee 9 6aioB.

TIK 2 Boma. O0r1ast xapakreprcTHKa pacTBOPOB. PacTBOPHI 3JIEKTPOIUTOB.

BapuanTt Ne 1

1. Jaiite onpenencHue pacTBOpa, paCTBOPUTENLS, PACTBOPEHHOTO BellecTBa. OnpenennTe pacTBOPUTENL U PACTBOPEHHOE
BEIIECTBO B pacTBOpE, MOIyueHHOM Ipu cMemuBanuu: a) 100 r Bogsr u 200 1 caxapa; 6) 200 r Boas! u 100 r aneToHa.

2. Kak obecrnieunth ycioBus, 3aMeistomue ruapoin3? Kak yckoputs ruapoian3?

3. Omnpenenuts pH u pOH pactBopa, comepxkarmero 6,75¢10-10 moms/im OH™.

4. PactBop, B 200 M1 xoTOpOro HaxomuTcs 3 T HeanekrponuTa, obmagaer npu 20 0C ocmoTtndeckum pasierueM 500 xlTa.
Omnpenenure MOIEKYIISIPHYIO MacCy BEILlECTBA.

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ymmnockonuieckas KoHcTanTta Boabl E = 0,52 °C.

6. PactBop, cogepxkammii 0,265 r Na2CO3 B 100r Boasl, kpuctamiuzyeTcs npu temneparype -0,13 °C. Berancnauts

Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast konctanTa BoJisl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3MensieTcsi pacCTBOPUMOCTh Ta30B B KUJKOCTSX C MOBBIIICHHEM TeMIiepaTypbl? C MOBBIIICHIEM JTaBICHUS?

2. Uro Takoe AIEKTPOIUTUIECKAs AUCCOLMAIMS U KaK 3aBHCUT JTOT MPOIECC OT HOHU3UPYIOUIEH CHIIBI PACTBOPHUTENS U
Xapakrepa XMMHYECKO! CBS3U B MOJICKYJIC 3JIeKTpOoInuTa?

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

4. Brruncnute ocMoTHUYECKOE JaBIEHHE 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 BossI.
Kpunockonunueckast koncranta Boasl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boxb! kunut nipu temneparype 100,31 0C. Haiigure mist sToro pactsopa

n3oToHnueckuii ko3dpunuent. EH20=0,52.

BapuanT Ne 3

1. Kak mpupoaa pacTBOpHTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA paCTBOPUMOCTH? B kKakoMm pacTBOpuTelie — BOJAE WU
OeH3oi1e — OyIyT Jydllle PacTBOPATHCA aMMHUaK U cepoyriepon CS27?

2. JlaiiTe onpeaencHus CIEAYIOMAM TEPMUHAM: JICKTPOTUTAYCCKAsT TUCCOIMAIIHS, IIEKTPOIHUTHI, HEIICKTPOIIHTHI,
KaTHOHBI, aHNOHBI. [IprBeuTe IPUMEPHI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts KoHIeHTpauo noHoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.
4. Haiitn ocmotrnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

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

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

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

Bapuanr Ne 4

1. Yro Ttakoe auarpamma cocTosiHus Bojbpl? KakoBo arperatHoe cOcTOsiHME BOABI NpHU cienyromux ycnoBusx: a) T = 293 K,
P =100 xIIa; 6) t =50 °C, P =200 IIa?

2. Uro Takoe KOHCTaHTa qucconuanuu? Kax cBsi3aHa KOHCTaHTa AMCCOIMAIMU CIA0BIX SIEKTPOIIUTOB CO CTENCHBIO HX
aucconuanun?

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

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

5. Ipu xaxoit mpubmm3uTeNsEHO Temneparype Oyner xkumners 40 %-HbIil pacTBop 3THIOBOTO criupta C2ZH50H B BOme?
D0yanmuockonuaeckas KoHcTanTta Boasl E = 0,52.

6. PactBop, conepxkammii 4 r K2CO3 B 250 r Bogsl, 3amep3aet npu -0,520C. Haiiaure as 3T0oro pactBopa M30TOHUYECKUN

ko3 Purment. KH20=1,86

Bapuant Ne 5




L. IIpu onmMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHUCTAJUIM3YKOTCS pacTBOpUTeNb U pactBop? Chopmynupyiite
COOTBETCTBYIOIIHE 3aKOHEI.

2. Uro Takoe M30TOHWYECKHH KO3(P(UIMEHT M KaK OH CBA3aH CO CTETEHBIO AWCCOIMAIMU 3JIEKTPOJIUTA U YHCIOM HOHOB, Ha
KOTOpBIE pacragaeTcsi B BOAHOM PacTBOpE €ro MoJieKyia?

3. KoncranTa auccoumnarmu oprodochopHoit kuciorel H3PO4 no neproii crynenu pasHa 7,11¢10-3. IIpeneOperas
JccolManuel o ApyruM CTyIEHsAM, BBIYACIUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

4. ITpu xakoil TemmepaType OCMOTHYECKOE JaBICHUE PacTBOpa, copepxkamiero 18,6 r anmmmaa COH5SNH2 B 3 1 pacTBopa,
nocturuer 2,84+105 Ia?

5. KaxoBa temmeparypa KUmneHHsI pacTBOpa HERJIEKTPOJIUTa, conepsxkamiero 3,01+1023 monexyn B TuTpe BOABI?
D0ymmnockonuieckas KoHcTanTta Boasl E = 0,52 °C.

6. ITpu xaxoit Temneparype Oyaer kuners 1| m pactBop NaCl, ecnu crenens auccounanuu NaCl paBHa 84%?. EH20=0,52
Bapuanr Ne 6

1. [Nepeuncaure ¢usmyeckie cBONWCTBA BOAbL Kakie M3 3THX CBOWCTB aHOMaNbHBI? B ueM nmpuyYMHa MX aHOMAJIBHOCTH H
KaKOBa POJIb aHOMAJIUK BOJBI B Ipupoze?

2. Urto Takoe CTeneHb QUCCOLMAIMM U KaK OHA 3aBUCUT OT KOHIIEHTpaluu pacTBopa’

3. Bo ckompko pa3 koHuentpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmie, uem B 1 H. pactBope H2S04 (a =
51 %)?

4. PaccuntaTe MONEKYISPHYIO MacCy HE3JEKTPOJIUTA, €CIIU B 5 J1 pacTBOpa CONEPKUTCS 2,5 T HE3JNEKTPOIUTa, a
ocMOTHUECKoe JaBiieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.

5. Ha ckoibKko TpasycoB MOBBICHTCS TeMIepaTypa KureHus Bojbl, eciid B 300 T Boasl pactBoputh 27 T riroko3sl COH1206?
D0ymnockonuieckas koHcTanTta Boabl E = 0,52 °C.

6. PactBop, comepxammit 1,7 T xnmopuna nuaka ZnCl2 B 250 r Boxsl, kpuctammmsyercs: npu Temneparype -0,230C.

Onpeznenure Kaxyuryrocs crenens auccounarnuu ZnCl2 B atom pactsope. KH20=1,86

Kputepuu onenku:

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

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

- OLICHKA «YIOBJIECTBOPUTEIILHOY» BBICTABISIETCSI CTY/ICHTY,ECIIN OH Habpal He MeHee 9 6auioB
- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIICTCS CTYACHTY, €CIH OH Habpax MeHee 9 6aioB.

Bompock! it poBeneHus MPOMEKyTOYHOH aTTecTaiuu B hoopMme dk3amena (1 cemectp):

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

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH 00BEMHBIX OTHOIICHUH, 3aKOH ABOTaJIpO W €T0 CIEICTBHUSL. METOIBI ONpeIeIeHHs
MOJIEKYJIIPHBIX MACcC Ta30B.

3. [lepnognueckuii 3axoH u nepuoaudeckas cucrema /. YI. Menneneesa. [lepuoapl, Tpynnel U NOATPYIIIBI IEPUOIUYECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOM CHCTEME.

4. Crtpoenue atoma. [loctynater bopa.

5. KBanToBbIEC Yncna, UX GU3NUECKUI CMBICI.

6. DeKTpOHHAss OpOHUTaNb U «KBaHTOBas stueiikay. [Ipuniun [Maymu. Tpasumo XyHza.

7. CemelicTBa s-, p-, d- i f- 37JeMCHTOB B MEPHOANIECKON CHCTEME 3JIEMEHTOB. DJICKTPOHHBIE (OPMYIBI HJIEMEHTOB.
8. 3aBHCHMOCTH CBOIICTB aTOMOB OT CTPOCHHS MX JICKTPOHHBIX 00070YeK. DHEprusi HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THnbl XUMHYECKOH CBSI3M, UX OCOOCHHOCTH.

10. Xumuueckasi CBA3b U €€ OCHOBHbBIE XapaKTEePUCTUKH.

11. KoBanentHas xuMuyeckas CBsA3b, €€ pa3HOBUIHOCTH. MeTONl BaJIEHTHBIX CBS3EH.

12. CriocoOb1 00pa3oBaHusi KOBaJCHTHONH XMMUYECKOH CBSI3H.

13. I'mOpuan3anus aTOMHBIX 3JIEKTPOHHBIX OpOWTaNeil n e€ BHUIBIL.

14. IonsipHOCTH XMMUYECKON CBSA3H. DJIEKTPUUYECKUH MOMEHT OMIIOJNSA MOJIEKYJIBL.

15. Honnas cBs3b, €€ ocodennoctH. CTeneHs HOHHOCTH CBSA3H.

16. BonoponHast cBs3b, €€ 0COOEHHOCTU U BIMSHUE HAa CBOMCTBA BEILECTB.

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

18. BHyTpeHHss SHEeprus U SHTANbNHA. DHepreTudeckue dPQPeKThl XMMUUECKUX MIPOIECCOB.

19. Makpo- ¥ MUKPOCOCTOSIHUE BelIeCTBa. BepOosTHOCTb COCTOSIHUSI CUCTEMBI U SHTPOIHSI.

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

21. Xumuueckas KuHETHKA. CKOpOCTh XUMMUYECKAX PEAKIUH B TOMOI€HHOH M FeTEpPOreHHOM CHUCTEME.
22. BausHIe npupoAbl pearupyroIuX BELIeCTB U TeMIIepaTypbl Ha CKOPOCTh XUMHUYECKOH peaKIuH.
23. BrnusiHue kaTanu3aTopa Ha CKOPOCTb XMMHUYECKON peakuuu. MeXaHusMm JEeHCTBUS KaTalnu3aTopa.
24. OO6parnMele 1 HEOOpAaTUMBIE XUMHIECKHE PEAKINH. XHUMHUIECKOe PaBHOBECHE.

25. Cwmemnenne xumudeckoro pasHoBecus. IIpuniumn Jle Ilarense.

26. Bona, eé ¢usuueckue cBoicTBa. JlmarpaMma COCTOSIHUSI BOJIBI.

27. AHOMalIbHbIE CBOMCTBA BOJbI, X NIPUYUHA U POJIb B MIPUPOJIE.

28. PactBopsl. 'mapatraas teopus J[.J1. Menneneesa. TemoBeie 3(h(eKTsl pacTBOPEHUS.

29. PacTBOpUMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.




30.
31.
32.
33.

PacTBOpUMOCTB Ta30B B KHIKOCTSX.

Konuenrpanus pacTBopoB, €€ BUIBL

OcMoc, ocMOTHYECKOE JaBJIeHHe pacTBOpoB. 3akoH BanT — ['odda a1 pacTBOPOB HEINEKTPOIUTOB W IEKTPOIUTOB.
INoHmKeHne DaBIeHNs HACBHIIIEHHOTO Iapa pacTBOPHUTEINS HAX pacTBOPOM. 3akoH Payms I pacTBOPOB HEINEKTPOIUTOB

1 DJIEKTPOJIUTOB.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

2 cemecTp

[oBblIeHHE TEMIIEPATyphl KUIIEHUsI pacTBOPOB. 3akOoH Payiis aist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIUTOB.
IloHnxeHue Temneparypbl KpUCTAJUIM3AMK pacTBOpa. 3akoH Payiis A pacTBOPOB HEANIEKTPOIUTOB U AIIEKTPOIHUTOB.
Teopus 37€KTPOJUTUUECKON TUCCOLMALUY.

ITpumMenumocTsb 3akoHOB Bant — I'odda u Paynst k pacTBopam 371€KTPOJUTOB.

Cra0ble 3JIeKTPOJIUTHI, X THCCOIHAIIL. 3aKoH pasbasieHns OcTBanbaa.

CHJIbHBIE DJIEKTPOJIMTHI, UX JUCCOUUAINS. AKTUBHOCTh HOHOB.

Peakuny moHHOro 0OMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.

DNeKTpoITHYECKass AUccouuanys Boasl. HelTpanbHble, KUCIBIE U ILEJIOYHbIE PACTBOPEI.

Bonoponusiii nokaszarens. Illkana pH, merons! onpenenenus pH.

I'uaponus, ero KONMWYeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHUMOCTH TUAPOJIHM3a OT KOHLUEHTPALUU W TeMIepaTyphbl pacTBopa.
I'maponus coneit u ero Bubl (Ha MpUMEpe YPaBHEHUM I'MAPOSIN3a COOTBETCTBYIOIUX COJIEH).

JlucriepcHbIe CHCTEMBI, X KIaCCH(DUKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

JlucriepcHbIe CHCTEMBI, UX KIacCH(pUKAMS TO CTeNeHH AuCTepCcHOCTH. CBOOOTHO- U CBS3HOIUCIIEPCHBIE CHCTEMEI.
YcroitunBocTh TucnepcHbIX cucteM. MakTopbl CTaOMIU3aMK AUCIEPCHBIX CHCTEM.

CopOrust 1 €€ BHIIBL.

Konnounnele pactBopsl. CTpoeHHE KOMIOUAHON MMLENIIBL.

Koarymnsinus KoJTOMIHBIX pacTBOPOB U (aKTOPHI, €€ BHI3BIBAIOIINE.

THUMbI OKMCIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI.

Peakiuu oxucnenus. BaxHeime BocCTaHOBUTEIH.

Peakniuu BoccraHoBieHus. BaxkHeHIIIne OKMCIATENIH.

OKHCIUTENbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTb.

DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIHUAIbI U PsIl HAIPSDKEHUH METalIoB.

[onsaTne xuMudeckoil naeHTUQUKa. KadyecTBeHHbIE peaKkiuy Ha MOHBI.

KommnekcHele coequnenus. Teopus crpoenus Bepuepa. Homenknarypa. IlepBuuHas u BTOpU4Has AUCCOLUALIUS.

TK 6 Ankenbl. ANKUHBI. ApeHBI

Kpurepnu onenku:

- OIIEHKA «OTJIMYHO» BBICTABIIACTCS CTYJICHTY, €CJI OH Habpan 12 6amioB

- OIIEHKA «XOPOIIO» BEICTABIAETCS CTYJICHTY, €CII OH Habpais He MeHee 9,5 6amioB

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

TK 8 CriupThl, anbaeruabl U KeTOHBI, KAPOOHOBBIE KUCIOTHI

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYICHTY, €CJI OH Habpan 12 6amioB

- OLICHKA «XOPOLIOY» BHICTaBJISIETCS CTYJCHTY, €CIIM OH Habpals He MeHee 9,5 6amioB

- OLICHKA «YOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai He MeHee 7 OayioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILSIETCA CTYACHTY, €CIIH OH Habpain MeHee 7 6asos.

Tetpanp 1a60paTOpPHBIX pabOT

HammMenoBanue 1a60paTopHBIX paboT

M3yuenune cBOMCTB NpezebHbIX YITIEBOJOPOIOB
H3ydenune cBOICTB HEMPEIEIbHbIX YITIEBOJI0OPOIOB
M3yueHne cBOHCTB CIMPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
H3ydeHue cBOUCTB KUPOB

N3yueHne cBOWCTB yIJIEBOJOB

PacnioznaBaHue miacTMacc U BOJIOKOH

Kpurepuu oneHku:

- OIIEHKA «OTJIMYHOY» BBICTABIACTCS CTYCHTY, €CJI OH HaOpan 5 6aioB

- OLIEHKA «XOPOIIO» BRICTABIAETCA CTYJICHTY, €CIIM OH Habpais He MeHee 3,5 6anioB

- OLICHKA «YIOBJICTBOPHUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 2,5 06ajuioB
- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABILSIETCS CTY/ICHTY, €CIIM OH Habpai MeHee 2,5 6aios.




IIK 3 «Ankansl, ANKeHbI. ATKUHBL. APEHbBDY

L. Aunkanbl. O6mast ¢popmyia. JlaliTe Ha3BaHUS NEPBBIM JICCATH MPEACTABUTEISIM AIKaHOB.

2. INepeuncanTe OCHOBHBIE METOBI MTOJYYCHHS aJIKaHOB. [IpHBEANTE COOTBETCTBYIONINE PEaKIIHH.

3. VKa)xuTe OCHOBHOE OTJIMYME XMMHUYECKUX CBOMCTB alKaHOB OT APYTMX OpraHM4yeckux coeauHeHuid. [Ipu nomouu
YPaBHEHUI XUMHUYECKUX PEAKLNH TIOKAXKUTE, KaK B3aMMOJEHCTBYIOT aJIKAHBI C TaJlOr€HaMU.

4. Kakue peakuun XapakrepHs! Juisi ankaHoB. Kak ankaHel B3aumoneicTByIoT ¢ kucinotamu? IIpuBennTe ypaBHEHUs
peakuuit HuTpoBaHus o KoHoBanosy.

5. Kak npoTekaroT peakuuy OKMCIIEHHs y ankaHoB? Hamummure ypaBHEHHS COOTBETCTBYIOLIMX pEakKuuil.

6. Aukensl. O0mast ¢popmyiia. JlaliTe Ha3BaHUS NEPBBIM YCTHIPEM IPEACTABBINTEISIMAIKEHOB.

7. [epeuncanre OCHOBHBIE METOJBI MTOYIEHHS alkeHOB. [IpHBEIUTE COOTBETCTBYIOIINE YPABHEHUS PEAKIIHA.

8. B gem 3akmodaercss 0COOEHHOCTh PEAKIIMOHHOW CIIOCOOHOCTH ankeHOB. CpaBHHUTE TX PEAKIHUIO CIOCOOHOCTH C
aJIKaHAMH.

9. Kaxue peakiyn Hanbonee XapakTepHbl Ul ankeHOB. Hammmmure peakuuy ruapupoBaHus 1 OpOMHPOBAHMS.

10. ITpaBuno MapkoBHuKoBa. Hammmmre peaxiiuio B3anMOAEHCTBHS MPOIICHAa ¢ OPOMOBOIOPOIOM M PEAKIHIO THAPATAIIHIO,
11. Kak ankeHbl B3aMMOJEHCTBYIOT C OKHCIUTEISIMU?

12. Anxunel. O6mas Gopmyna. JlaliTe Ha3BaHHUS MEPBBIM YETHIPEM MPEACTABUTEISIM AJKHHOB.

13. [epeuncianTe OCHOBHBIE CHHTETHUECKHE METOMBI IONyUeHNUS arleTHiIeHOBEIX Y B. [IpuBenure cooTBeTCTBYIOMME
YPaBHEHUS PEAKIMM.

14. Kakue peakunu xapakTepHbl Ui aIKHHOB. YTO SIBISETCS OTIMYUTEIBHON OCOOEHHOCTBIO aJKWHOB OT alKEHOB?
15. Hamumwure peakuuu npucoeauHenus k ankuHam H2, Br2,HBr, H20.

16. Hanummure peakuuio TpUMepU3aluy aleTUICHA, IPU KAKUX YCIOBUSAX OHA NPOTEKAET?

17. Apensl. Obmas popmyna. YkaxuTe Ha 0COOCHHOCTH CTPOEHUS apeHOB. [IpuBenuTe cOOTBETCTBYIOINE yPaBHEHUS
peaKuui.

18. INepeuncanre cocoOB! MOy4YeHUS apeHoB. [IpuBeaUTe COOTBETCTBYIOIINE YPAaBHEHNS PEAKIIHIA.

19. OOBsicHUTE crenn(IIHOCT CBONCTB apOMAaTHYECKUX YB ¢ y4eToM MX CTpOCHUS.

20. Kaxue peakuum xapakrepHbl Ui apeHoOB. Kak NeHCTBYIOT OKMCIUTENN HA apeHBI.

21. Hanumure peakuuio npucoequHenust H2 k 6eHzony.

22. Kaxk nmpotekaror peakunu B3aumozneiictsus 6enzona ¢ C12, H2SO4, HNO3.

23. ITo xakoMy NPUHIMITY IPOXOIUT 3aMeIIeHHe B OEH30IBHOM SIpE, €CIIH B HEM YK€ €CTh 3aMECTUTEIb.

24. [TpuBenuTe MpUMEp peakuyy B3aMMOACHCTBUS METHIOCH30J1a ¢ a30THOH KUCIOTOM.

25. [puBemure mpuMep peakuy B3aMMOJCHCTBHS HUTPOOEH30JIa C a30THOM KHCIOTOM.

26. Kak neiicTBYIOT OKUCITUTENN Ha TOMOJIOTH O€H30J1a, KaKe MPOIYKTHI MPU 3TOM 00pa3yIOTCS.

Kpurepuu oneHku:

- OIIEHKA «OTJIMYHO» BEICTABIACTCS CTYICHTY, €ClI OH Habpan 15 6amroB

- OIIEHKA «XOPOIIO» BRICTABIIAETCA CTYICHTY, €CJIM OH HaOpais He MeHee 12 6amnoB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 9 OayioB
- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpan MeHee 9 Gaios.

IIK 4 «Kucnopoacoaepsxamiye yriaeBoaopoabh»

L. Kaxue coenHEHUsI OTHOCAT K KHCJIOPOJCO/CPXKAIMM OPraHNYeCKUM coeJuHeHUsM. [IpuBenure ux oduue GopMyIIbL.
ITo xakoMy IIpU3HAKy OHU OTJIUYAOTCS?

2. Cruptel. OxapakTepu3yiTe 3TOT KIacC OpraHHYEeCKHX coeanHeHui. [IpuBennTe uxX Kiaccu(HUKAIHUIO.

3. Iepeuncaure METOABI MOMYYEHHs CIIUPTOB, yKa3blBask MPH 3TOM COOTBETCTBYIOLIME YPAaBHEHHs PEaKIUi.

4. Kak pearupyroT cnupThbl ¢ METATIMYECKUM HATpUEM M YKCYCHOM kuciotoil. Hanumute ypaBHeHus peakuuil. Kakue
HPOIYKTHI IPH 3TOM 00pa3yIOTCsL.

5. Hanumure peaxiuio geruaparanuu 3tanona. Urto obpasyeTcs ecly peakiuio MPOBOAUTH B U30BITKe criupTa?

6. HasoBute n3omepsl BalepHaHOBON KMCIIOTHI IO MEXIYyHapOJHOW HOMeHKIaType. M300pasure ux cTpyKTypHbIe
(hopMyIBL.

7. Kaxue KICIOTBI HOTy4YaroTCs IPU OKUCIICHUHU CIEIYIOIIUX BEIECTB!
a) 3-MeTunOyTaHanb; 0) MPOMEHANb; B) 3TAHOJN, T) MACIAHBIN aabIETU/.
Hanumure ypaBHEHUs! peaKiii.

7. Kakyio peaxiiro Hy>KHO IIPOBECTH, YTOOBI IIPEBPATUTH JINHOJIICHOBYIO KHCIIOTY B JIMHOJIEBYIO, a 3aTEM B CTEAPHHOBYIO?
8. ITpy moMoIM KakuX XUMHYECKMX PEaKIMi MOXKHO Pa3iIMYUTh CIEAYIOIINE BEIIECTBa: IPOMAHO, YKCYyCHAasi KUCIIOTa,
STaHalb?

9. Pacrionoxute coeMHEHNS B MOPSIIKE BO3PACTaHMS KUCIOTHBIX CBOMCTB:

a) yKCyCHas KUCIIOTa; 0) 9TaHONT; B) EHOM; T) MypaBbUHAS KUCIIOTA.

10. C NOMOIIBIO KAKMX PEaKUUil MOXKHO OCYLIECTBUTH IIPEBPALLCHHUS:

a) aTaHOIN — X || arerat HaTpus;

6) metaHon —y [ (hopMuar Kaus;

B) YKCYCHas KucoTa [1Z[] TUXIOpyKCyCHas! KUCIOTa.

1. ConsiMM KakMX KHCIOT SIBIISIFOTCS:

a) BaJICpHHAT HATpHs; O) KAIIPOHAT KaJlks; B) cTeapaTr HATPHS,;

r) popMHAT KaITusL.

HazoBuTe KUCIOTHI 110 MEXyHapOJHOH HOMEHKIaType. Hanumure ypaBHeHHsS XMMHYECKUX PEaKIHil.

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

13. W3 xakuxX KUCIOT U CIIUPTOB MOTYT OBITH IOJy4YEHBI:




a) aTunopmuar; 0) METWIBAICPHUHAT; B) METHIIIPOINOHAT; T) MPOMUIHUTPAT. Hanumute ypaBHEHUS peakuuil.

14. HammmunTe ypaBHEHUs peakuuii STepuUKalin MexIy:

1) MypaBBHHOI KHCTIOTOH 1 3—MeTHII-TIEHTaHOJIOM —1;

2) BaJIepHaHOBON KUCIIOTOM M 3TaHOJIOM—1;

3) 2,2— numeTnnOyTaHOBOM KUCIOTOW U MypaBbHUHBIM CITUPTOM.

15. Hanunmure ypaBHEHHs peakUuii, ¢ MOMOLIBIO KOTOPBIX MOXKHO OCYLIECTBHUTH CIEAYIOIINE MPEBPAILICHUS:
a) 6yranon—1 [] Oyranans [ | OyTraHOBas KuCIIOTa || MpOMMIOyTHPAT;

6) meTunanerar [ arerat HaTpus ] yKCycHas KUCJIOTa [ MeTUIarerar.

16. Kakue xumuueckue peakiuu HeoOXOJUMO IPOBECTH, YTOOBI ONPEAEIUTD CIIEAYIOIINE BEIIECTBA: STAHOI; STHIALETAT;
YKCyCHasl KHCJIOTa; alleTalbAeIu .
17. Kakne u3 cremyromux XUpoB SBISIOTCS TBEPABIMH, a KAKUE KAIKAMHU?

a) Tpucteapar; 0) TpuoieaT; B) IMOJEMHOCTEapaT; T) TPHIMHONEAT,;

1) IUnajabMUTOCTEapaT

Hammute cTpykrypHBIe POPMYITBI 3TUX BEIECTB.

18. OcCyIecTBUTh CIeAYIOMUe MpeBpaIeHNUS:

KUK xKUp (Macio) [ TBEpabIi xup [ MbLIO.

19 Hanumure ypaBHEHHs BOJHOTO U IIEIOYHOTO THAPOIIN3A IS CIEIYIONINX KUPOB:
a) oJieocTeaponanbMuaT; 0) IUIMHOIEHOOIeAaT; B) JUCTeaporaIbMUaT.

19. B peakuuu stepudukanuu 3raHona Maccoi 1,61T U yKCycHO#M KuUCIOTBI Maccoil 1,8r BBIXOJ TOTOBOTO MpPOIyKTa
cocraBuil 75%. Onpenenure Maccy 3TUIaLETaTa, KOTOPYO MOKHO NOJIY4YHTh B JaHHOM peakuuu. Otset: 1,98r.
20. W3o06pas3ute cTpykrypHBIE GOpMYIBI  a) JI-TIFOKO3HI, 6) L—ryroxo3sr; B) o—J[-Tmokonmpano3sl; 1) B—J—
TIIIOKO(ypaHo3
21. Kakue w3 mpencTaBIeHHBIX BEHIECTB SBISIOTCS O, a Kakue [—Tayromepamu ?
22. Hanummure ypaBHeHHs peakuuil clIenyroluX IpeBpaIleHuil
KUCIIOTA MHOTOATOMHBIH CIIUPT
[JII0KO032
9TaHOI STUI—O0—TIIFOKO3H ]
23. N3o06pa3ute TayToMepHbIE (GOPMBI (PPYKTO3HI.
24, Kakoii 06bem okcuaa yrnepoaa (IV) (H.y.) BeIICTUTCS TPU CIMPTOBOM OpO’KEHUH TIFOKO3bI Maccoit 100r?  OTtsert:
24,811.
25. [Ipu O6poxxeHnH TIIIOKO3BI MOMYUHIIN dTaHo Maccoit S00r, Beixoa kotoporo coctaBui 80%. Kakas macca Tioko3st
nojBepriaachk OpoxKeHuto?
26. CocTaBbTe ypaBHEHMS PEaKUMH CIENYIOUMX MPEeBpaIeHUH:

a) KpaxMay — TIII0K03a — 3TaHOJ — OKcHI yriepona (IV) — kpaxman
VkakuTe ycIoBUS IIPOTEKAHUS PeaKLUi
27. caxapo3a — X — 3TaHOJI
HazoBute BemectBo X. Hanumunre ypaBHEHHs peaKkiyid.

28. Kak nomy4yuts U3 KpaxMana IJIOKOHAT Kanbuus. Hamuimure ypaBHEHUs peakuui.
29. Hanumute ypaBHeHHUs peakUuii, IpU MOMOIIM KOTOPBIX MOXHO OTJIMYUTH BOJHBIA pacTBOP IIIOKO3BI OT pacTBOpa
Caxaposbl.

Kputepuu ouenku:

- OLIEHKA «OTJIMYHO» BBICTABIIAETCA CTYJIEHTY, €ClIU OH Habpan 15 6annoB

- OLICHKA «XOPOIIOY» BBICTABILIETCS CTYACHTY, €CIIM OH HaOpai He MeHee 12 GaioB

- OIIEHKA «YJIOBJICTBOPUTENEHOY BEICTABIACTCA CTYICHTY, €CIIM OH HaOpai He MeHee 9 O6anoB
- OILIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISICTCS CTYAEHTY, €CIM OH Habpaa MeHee 9 6amoB.

Bompock! utst mpoBeneHusI TPOMEKYTOYHON arTecTaiui B (hopMme 3adera (2 ceMecTp):

1. Koppo3sust MeTaninoB u ee BUIBL

2. MeTo/b! 3aIUTHI OT KOPPO3UU METAIIOB.

3. OCOOCHHOCTH CBOMCTB aTOMa yriiepoja B OPraHMYECKUX COSITUHCHHSIX

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. SIBnenune uzomepuu

8. I'omonornueckuii psg. I'omonoru

9. VYrieBogopogHbIe paguKabl

10. Krnaccudukarust opraHHIecKux COeIMHEHUN

11. [Ipupona u TUNBI XUMUYECKUX CBSI3€d B OPraHUYECKUX COEIMHEHUSIX

12. THUMbl XUMUYECKUX CBS3EH B OpPraHMYECKUX COeOUHEHUsX. OCHOBHBIE THIIBI XUMHUECKUX PEAKIHi B OpraHUYecKoit
XUMHHU

13. AnkaHBI (TIpe/ieNTbHBIe WM HACHIIIEHHBIE YIIeBOI0poabl, apadunsl). HomenkiaTypa, gusndeckne, XuMudeckue
cBoiictBa. [lomyuenue, npumenenue. L{uknoankansl

14. AJkeHbl (3THIICHOBBIC yrieBonopoasl). Homenknarypa, ¢pusnueckue, xumuueckue cBoiictsa. [lomydyenue, npumeHeHue.
15. AJKIHBI (alleTHICHOBBIE yrireBonopoasl). HomeHkatypa, dusndeckue, xumudeckne cBoiictsa. [Tomyuenwe,
HIpUMEHCHHE.

16. JlueHoBBIE YII€BOAOPOBI (AJIKAJAUEHBI)




17. Apomatrnueckue yriaeBopopozasl. Homenknatypa, gusndeckue, xumudeckue cBoicTBa. [lomydeHue, mpuMeHEHHUE.

18. Cnuprsl. [IpenensHbie MHOroaroMuble criuptel. GeHonsl. HoMeHkiatypa, Gpusnueckue, XMMUUECKUE CBOMCTBA.
[Moyuenne, npuMeHeHNE.

19. Anpnernnsl U keToHBl. HoMeHKmaTypa, ¢usndeckne, XUMHUYECKHe CBOHCTBA. [lomydeHne, npuMeHEHHE.

20. Kapbonossie kucnotsl. Homenknarypa, gusnueckue, XuMuieckue cBoiicTBa. [lomydeHue, mpruMeHeHHe.

21. Cnoxusle 3¢upsl. HomeHknatypa, ¢pusndeckue, xumuueckue cBoiicta. [lomydeHue, npumMeHeHHeE.

22. buonornuecku BaxkHbIE OpraHuYecKue BelecTBa. JKupbl

23. buonornuecku Ba)kHble OpraHMYECKUE BEIIECTBA. Y TJIEBOAbBI

24. A3zoTocoep:Kalliue OpraHuueckue coeluHeHus. bemaxu

25. [Momamepsl. Knaccudukamnus. CriocoObl OTYICHUS

6.2. TeMmbl NUCBMEHHBIX PadoT

1 cemectp

TK 1 «DxBrBaIeHT. 3aKOH YKBUBAICHTOB)

TK 2 «KoHueHTpanuu pacTBOPOB»

TK 3 «Peaxuuu nonnoro oomMena. ['uaponnsy

TK 4 «OKucnuTenbHO-BOCCTAHOBUTEIbHBIC PEAKIINNY

TK 5 PI'P Ha TeMy «XUMHUYECKUE PACUETHI»

I1K 1 Ha Temy «OCHOBHBIE 3aKOHBI U onpenenenus xumuu. Ctpoenue aroma. Ilepuoauueckas cucrema JI.I1. Menneneesa.
XuMH9ecKkas CBS3b M CTPOSHHE MOJIEKyJI. JHEpPreTHKa XMMHUECKUX IIPOIIECCOB. XUMHUYECKast KHHETHKa»

I1K 2 Boga. Obmrast XxapakTepuCcTHKa PaCTBOPOB. PacTBOPHI 371€KTPOIHTOB.

PI'P Ha Temy «XHUMHYECKHE pacUEThb»

PacueTHO-rpaduueckas paboTa CTYJCHTOB OYHON (OPMBI 00YICHUS

PacuetHo-rpadudeckas padora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensio BemonHeHns PI'P sBiseTcs 3akperuieHne
TEOPETHUYECKHUX 3HAHUI, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHIELIHATIBHBIE Pa3/IeIbl
JUCLUIUTUHBL.

Brimonnsercs PI'P cryaeHToM MHIUMBUAYaIbHO IO pyKOBOACTBOM IPEI0/1aBaTeNsl BO BHEAY IUTOPHOE BPEMsI, CAMOCTOSTENIBHO.
Cpok caun 3aKOHYEHHOH pabOThI Ha IPOBEPKY PYKOBOJMTEIIO YKa3bIBAacTCs B 3a1aHKU. [loce mpoBepku 1 10pabOTKM yKa3aHHBIX
3aMeuaHni, paboTa 3amumniaeTcs. [Ipy moNoKUTEIFHOM OIIEHKE BEITOTHEHHOH CTYIeHTOM paboTe Ha TUTYJIFHOM JINCTE PaOOTHI
CTaBUTCA - "3a4TeHO".

2 cemecTp

TK 6 CtpoeHue npenenbHbIX yIIeBOJOPOAOB
TK 7 AnkeHbl. ATKUHBL. ApeHBbI

TK 8 Cnuptel. Anbaerunbl. KeToHsl.

TK 8 Terpaas mabopaTopHBIX padoT.

IIK 3 «Ankansl, ANKeHbI. ATKUHBL. APEHbBDY
IIK 4 «Kucnopoconepskaiiye yriaeBo10poabh»

HammMenoBanue 1abopaTopHBIX paboT 3a 1 i 2 ceMecTpsl
OmnpeneneHue SYKBUBAJICHTHOI MacChl MeTallla 10 00beMYy BBIISIUBILETOCS BOJOPOA.
OmnpeneneHue SHTANBINN PEAKIMU HENTpanu3auu
CKOPOCTh XMMHUYECKUX PEAKIII U XUMUYECKOE pPAaBHOBECHE
IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPaLUuK
Peakuuu B pacTBOpax 3JEKTPOIUTOB

Kosnounsele pacTBOpbI

Peakuuu okuCIEHUSA-BOCCTAHOBIICHUS

M3yuenune cBOMCTB NpezebHbIX YITIEBOJOPOIOB

H3ydenue cBOICTB HEMPEIEIbHbIX YITIEBOJI0OPOIOB
W3yuyeHne cBONCTB CIMPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
H3ydeHue cBOUCTB KUPOB

N3yueHne cBOWCTB yIJIEBOJOB




PacniosnaBanme miaacTMacce U BOJIOKOH

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

OOmuit mopsIIOK MPOBEACHNUS IPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHI, HABBIKOB U (VIJIH) OIBITA AESTEINBHOCTH, COOTBETCTBHUE
MHIUKATOPaM JIOCTH)KEHHS C(hOPMHUPOBAHHOCTH KOMITCTEHIIMI OTPE/ICIICH B CICAYIOIIUX JTOKAIbHBIX HOPMATHBHBIX aKTaX:

1. TTonoxeHue o TeKyIIel aTTecTaluy 3HaHui odydarommxcs B HUMU JITAY (B ne#icTBYOMEH pelakiyim).

2. ITomoxeHue 0 IPOMEKYTOTHOH aTTeCTalNH 00YJAOMIMXCS IO IIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMIEH peJaKiunm).
JIOKyMeHTHI pa3MeleHs! B CBOOOIHOM focTyme Ha opuuuansaoM caiite HUMU JlorI'AY https:/ngma.su/ B pa3nene: ['maBHas
crpanuiia/CeeeHus 06 00pa3oBaTeIbHON opraHu3anun/JIokanbHbIe HOPMAaTHBHBIC AKTHI.

3. [TonoxeHue o GoHIe OLIEHOYHBIX CPEICTB [ DNEKTPOHHBIN pecypc] : (mpuHATO pernenuem YaeHnoro copeta HUMU JITAY Ne3 or
27.06.2014r) / HoBouepk. urxk.-menuop. uH-T JloHckoit ['AY.-Onexrpon.nan.- HoBouepkacck, 2014.- Pexxum goctyna:
http://www.ngma.su

B cooterctBun ¢ cozgannoit B HUMU JIT'AY 6amibHO-pEeHTHHTOBOI CHCTEMO OLICHKH 3HAHWUH CTYICHTOB OUHOH (hOpMBI, st
JUCIUIIIMHBI pa3paboTaH KOMIIIEKC TEKyIHX U IPOMEXKYTOUHBIX KOHTPOJIEH 3HaHUI ¢ UTOTOBOM OIIEHKOH 3HaHUI [0 AUCIUIUIHHE
ucxos u3 100-6amIbHOM CHCTEMBI, KOTOPast 3aT€M MEPEBOANUTCS B OLICHKU «OTIMYHOY, «XOPOILO», «YA0BICTBOPUTEILHOY,
«HEYIIOBIETBOPUTEIIBHOY, «3aUTCHO» U «HE 3aUTEHON.

IIpumep cTpyKTyphl HOPMHUPOBAHUS OLICHKH pacyeTHO-rpapuyecKoil paboTh

HaumenoBanue noxasarens Bambt
WuTtepBan 0awioB 3a mokasaTeis, oT 6- xo 10 ITomyueno
1 . CooTBeTcTBHE COmepKaHUS PAOOTHI 3aTAHUIO 1

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

3. CaMOCTOATETIHFHOCTH BHIITOJTHEHHS paOOTHI, TITyONHa ITpopabOTKH MaTepHaia, HCIONIb30BaHIE PEKOMEH/IOBAHHOM U CIIPaBOYHON
JIUTEPATYPBI 4

4. IIpaBUIBbHOCTH BBIMIOJHEHHBIX pacyeToB U Irpaduueckoi yactu. OG0CHOBAaHHOCTh U J10KA3aTENILHOCTh BBIBOJIOB 4

NTOT'OBAS OLIEHKA, 6amn 10
Kputepuu ouenku:

- OILICHKa «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN OH Ha6pan u 6oJee 6aJ'IJ'IOB;
- OIICHKA «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIU OH Ha6pan MCHECC 0aJyIoB.

IMpumep cTpyKTypBI (OPMUPOBAHHUS OLICHKH JIAOOPATOPHOH PabOTEI

HaumenoBanue nokasarens bannst
WuTtepBan 0anioB 3a mokaszaTemnb, OT 5 Ilomyuyeno
1. IIpenBapuTenbHas MOArOTOBKa K J1abopaTopHOil pabore 1

2. 'paMOTHOCTD M3NIOKEHUS U Ka4ecTBO OopMieHHS paboTer 1

3. CooTBEeTCTBHE METOAUKH PAOOTHI CTAHAAPTHOI METOIHKE 3KCIEepUMeEHTa |
4. IIpaBUNBbHOCT BBIMOJHEHHBIX PacyeToB U Ipaduyeckoi yacTu. 1
5. OGOCHOBaHHOCTb M JIOKa3aTEIbHOCTh BHIBOJIOB 1

HUTOI'OBAS OLIEHKA, 6amn 5

Kpurepuu oneHku: - 1abopaTopHasi paboTa CYMTACTCs YCIICIIHO CAAHHOM, €CIIH 110 HTOraM OLICHHBAHHMs CTYJCHT HaOpai 5 6aJios,
B JKypHaJIe TIPETojaBaTellsl Mo JJabopaTopHOH paboTe BBICTABIIACTCS Oasmt

ConeprkaHue KpUTEpHEB OLIEHKH YPOBHsI UTOTOBO c(hOPMHUPOBAHHOCTH KOMIIETEHIUI B paMKaX yueOHOMH TUCHUIIIHHBI C
3aBepIIaroiel opMoi KOHTPOIIS B BHJE 3K3aMeHa, 3auéTa

OmeHka dKk3aMeHa/ 3aueTa (YpOBEeHb OCBOCHHS KOMIIETEHIMI)  bamsr TpebOoBaHMs K yPOBHIO OCBOCHHUSI MaTepuana
«OTANYHOY / «3a4TCHON

(BBICOKMIT) 90-100  OreHKa «OTJIMYHO» BBICTABISCTCS CTYACHTY, €CIIH OH TIyOOKO W MPOYHO YCBOWJI MPOTPAMMHBIH MaT
HCUEPIBIBAIONIE, TOCIEAOBATEIIFHO, Y€TKO U JIOTHYECKH CTPOHHO €TO M3JIaraeT, yMEeeT TECHO YBSI3BIBATH TEOPHIO C MPAKTUKOMH,
CBOOOIHO CIIpaBigeTCs C 3a7a4aMy, BOIPOCAMH U APYTUMH BHJIaMU IPUMEHEHH 3HaHUIL, IpHUeM He 3aTPYAHSACTCS C OTBETOM IIPH
BUJIOM3MEHEHNH 33/IaHUH, HCIIOIb3YET B OTBETE MaTepral MOHOTpa(UUECKOH JINTepaTyphl, IPaBUIbHO 0OOCHOBBIBAET IPUHATOE
peleHue, BIaAeeT pa3HOCTOPOHHUMU HABBIKAMU UM IIPUEMAMU BBIIIOJHEHUS PAKTUYECKUX 3a1a4. CUCTEMHO U INTAaHOMEPHO
paboTaeT B TEUCHUH CEMECTpa.

«Xopouio» / «3auTeHO»

(HOpMaJIBHBIIA) 75-89 OrneHKa «XOpPOILIO» BBICTABIACTCA CTYAEHTY, €CIM OH TBEPAO 3HAET MaTepuall, F[paMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BONIPOC, IIPABHIIBHO IIPIMEHSET TEOPETHIECCKIE
MOJOXKEHHUS TIPU PEIICHUHU MPAKTHYECKUX BOIIPOCOB U 3a/1a4, BIIaJIeeT HeOOXOAUMBIMY HaBBIKAMU U IIPHEMaMU UX BBITIOJIHEHUSI.
CHCTEMHO U IUTAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

«Y IOBIETBOPHU-TETBHOY» / «3a4TCHO» (MHHHUMAIBHBIH, TIOPOTOBBIIT) 60-74 OneHKa «yAOBJIETBOPUTEIBHO
BBICTABIIACTCA CTYJICHTY, €CJIM OH UMEeT 3HAHUS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOHII ero AeTalei, TOMycKaeT HeTOUHOCTH,
HEJIOCTaTOYHO MPABHIIbHBIC (POPMYJIMPOBKU, HAPYIICHHS JIOTHYECKOH TTOCIIEA0BATENFHOCTH B H3JI0KEHUHU ITPOIPAMMHOTO




MaTepuraja, MCIbITBIBACT 3aTPYAHCHUA IPU BBIMOJTHECHUN PAKTUICCKUX pa60T.

«HeynoBneTBopH-TEIbHOY» / «HE 3a4TCHO» (HHMXKE TIOPOTOBOTIO YPOBHS)

Menee 60 OneHka «HEYIOBIETBOPUTEIHHOY

BBICTABJIICTCSI CTYJICHTY, KOTOPBIH HE 3HACT 3HAUYNTEIFHON YaCTH MPOTrPaMMHOTO MaTepHala, JOMyCKaeT CYIIeCTBCHHbIC ONTHOKH,
HEYBEPEHHO, C OONBIINMH 3aTPyIHEHUSIMH BBHITIOIHSACT MpaKTHIeckne padoThl. OLieHKa «HEYTOBIETBOPUTETBHOY CTABUTCS
CTYyZEHTaM, KOTOPBIE HE MOTYT MIPOAOJKUTE O0ydeHue 0e3 TOMONHUTENbHBIX 3aHATUH 110 COOTBETCTBYIOLIECH AUCIUIITUHE.

Kputepun oneHk# 1Mo AUCIUILTHHE, C 3aBepIIAIoNIei (OPMOI KOHTPOIIS - 3a4€T: OLEHKA «3aUTCHO)» BBICTABISACTCS, €CIIH CTYICHT
Habpai mo uroram 0aUIEHO- PEHTHHTOBOM cUCTeMBbI 3a cemecTp 60 u Oosee O6aIIoB; OlIEHKA «HE 3a4TE€HO» BBICTABIISETCS, €CIIN
CTYZICHT HaOpaJl 1o UuToraM OaIbHO- PEHTHHIOBOM CHCTEMBI 3a ceMecTp MeHee 60 6aoB.

1. OUEHOYHBIE CPEJCTBA TEKVYIIEI'O KOHTPOJIA:
- TECTHI WJIH OWIIETHI TS TpoBeneHus nmpomexyTodanoro kouTpous (I1K). Xpansrcs B OyMa)kHOM BHI€ Ha COOTBETCTBYFOLICH

xadenpe;

- pa3aensl HHAUBHYaIbHBIX 3aJaHUl (MIMCBMEHHBIX PadoT) 00yUYaIomIuXCs;
- TOKJI1a]1, COOOIICHHE TT0 TeMe MPAKTUIECKOTO 3aHSATHS,

- 3aJla4yM U 3aJlaHuA.

2. OHEHOYHBIE CPEACTBA [IPOMEXYTOYHOU ATTECTALINM:
- KOMIUJIEKT OMJIETOB IS 3a4eTa U dK3aMeHa. XpaHUTCS B OyMa)KHOM BUJE Ha COOTBETCTBYMoLIeH kadenpe. [loanexxuT exerogHomy
OOHOBJICHHIO U MTEPEyTBEPXKACHUIO. UKCI0 BApUAHTOB OMIICTOB B KOMILJICKTE HE MEHEE YHUCIIa CTY/ICHTOB Ha 3K3aMeHeE.

6.4. ITepeyeHb BUIOB OIIEHOYHBIX CPEACTB

1 cemectp. o aucruminne Xumus
OTueT o nabopatopHbeIM paboTam. PacyeTHo-rpadudeckas padora.
HWrorossrit korTpons (MK) B 1 cemecTpe— sk3aMeH.

2 cemecTp.

OT4eT 1Mo 1abopaTOPHBIM pabOTaM.
HWrorossrit korTpons (MK) Bo 2 cemecTpe — 3aderT.

7. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIY JISA)

7.1. Pekomenayemasi iutepaTypa

7.1.1. OcHoBHasi iUTEpPaTypa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI1.1 | denucos B.B., OO011as ¥ HeopraHuueckasi XuMusl: yueOHoe 1mocodue st By30B PocroB-Ha-Jlony: ®eHukc,
Tamanos B.M. 2013,
JI1.2 |mon pen. B.B. OO0mas 1 HeopraHUJecKast XUMHUs: yaeOHoe mocodue PoctoB-na-/lony: ®enukc,
Jenncosa, Tananosa 2013,
B.M. https://biblioclub.ru/index.php?
page=book&id=271598
JI1.3 | CysopoB A. B., OOmas XuMust: y4eOHHK Cankr-IlerepOypr: Xumusaar,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. Jlono/iIHUTEIbHAS JIUTEPATypa
ABTODBI, COCTaBHTEIH 3arnaBue W3narenscTBO, roj
JI2.1 |IlstauusHa E.B., Xumust: yaeOHoe mocodue ist CTYJCHTOB HalpaBJICHHUS Hosouepkacck, 2016,
JposoBo3zosa T.U., "TexHocdepHas 6e3omacHocTh" nmpodmib "TloxapHas http://biblio.dongau.ru/MegaPr
Hanropa B.B. 6e3omacHOCTB" oNIMI/UserEntry?
Action=Link FindDoc&id=91
52&idb=0
JI2.2 | Iumkosuy E. 1. OO0mast XuMusi: yaeOHO- METOAMIECKOe TocoOre Kazans: 13a-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360




ABTOpBI, COCTaBUTEITN

3arnaBue W3naTenbcTBO, IO

JI2.3 |IHamamosa O.10., Xumus: cCOOpPHUK 3314 AT CAMOCTOSATENIFHON pabOThI Hogouepxkacck, 2018,
Jpososo3osa T.I. CTY/ICHTOB [BCEX HATIPABIICHUIA| http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI2.4 | Amapues A. U., Xumus : COOpHUK 3aa4 U yIpaKHEHHUH: yueOHO-METOANYECKOe Hoocubupck:
Kazakoa A. A. rnocooue HoBocubupckuii
rOCYZapCTBEHHBII
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.5 [HoBoYepk. HHX.- Xumus: METOJ. yKa3aHUs 110 U3y4. Kypca U BBIIIOJ. KOHTP. Hosouepxkacck, 2023,
MEJTHOp. UH-T paboThI IIs cTY.. 3a04. GOpMBI 00y4. Hampaei. "TexHochepHas http://biblio.dongau.ru/MegaPr
Houckoit 'AVY; coct.: |0e3omanocts", "Hedrerazosoe aeno"” oNIMI/UserEntry?
E.B. [IaTHULIBIHA, Action=Link FindDoc&id=42
O.10. Illanamoga, 9090&idb=0
N.A. Jlyranckas
JI2.6 | IlstauusHa E.B. Xumus (CrenuaTbHbIe pa3/ielibl): TJAOOPaTOPHBIH MpakTiukyM it | HoBouepkacck, 2023,
CTyZeHTOB HarnpaBieHni «TexHocdepHas 6e30macHOCTEY, http://biblio.dongau.ru/MegaPr
«Hedterazosoe neno» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBo, ron
JI3.1 | AposoBozosa T.U., Xumust: 1a00paTOpHBINA MPAKTUKYM JIJIsI CTYJICHTOB BCEX Hosouepkacck, 2018,
IManamosa O.10., HAaIpaBIeHUN http://biblio.dongau.ru/MegaPr
[IsatauubHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&idb=0
JI3.2 | HoBouepk. HHX.- XuMus: METOJUUYECKUE YKa3aHUS 110 IIOJTOTOBKE K TEKYILEMY Hosouepxacck, 2019,
MEJHOp. UH-T KOHTPOJTIO AJISl CTYICHTOB BCEX HANpaBICHUN http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; cocr. oNIMI/UserEntry?
0.10. Mlanamosa Action=Link FindDoc&id=29
9150&idb=0
7.2. Ilepeuyennb pecypcoB HHGOPMALHOHHO-TETeKOMMYHUKANMOHHOI ceTu "HTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/
7.3 IlepevyeHb MPOrpaMMHOI0 odecrevdeHust
7.3.1 Dr.Web®DesktopSecuritySuiteArTuBupyc K3+ 11y locynapcTBeHHBIH (MYHUIUNAIBHBIN) KOHTpakT No
PIIA06150002 ot 15.06.2021 r. Ha nmepenauy
HEHUCKIIOUYNTEIBHBIX TIPAaB Ha UCIIOIB30BAaHNE IIPOTPAMM JUIS
SBM 000 «AWUTH LIEHT»
7.3.2 Yandex browser
7.4 IlepevyeHb HHGPOPMANHOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazer nanabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
OoubIoTeKA
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHBI (MO Y JIsI)
8.1 2313 CrieraabHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpencTBaMH 00YYEHHS, CIy KaIlliMH TSI IPeICTaBICHI HH(OOPMAIINH OOJBIION ay TUTOPHH:
Habop nemMoHCcTpamoHHOT0 000pyI0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrT., npoekrop Acerx113PH — lwr., sxpan HacTeHHBIN — 1 mT.; Y4eOHO-HarsAHBIE TOCOOUs — 15
mt.; Paboune mecra ctyneHToB; Pabodee MecTo mpermomaBarens.
8.2 2321 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU

cpeacTBaMy 00yUeHHsI, CITyKAIIMMU [T IpeAcTaBiIeHus nHpopMmanuy ayauropun: Habop
JE€MOHCTPALIMOHHOTO 000pyAOBaHMA (IIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHbIH — | MT.; Y4eOHO-HAMIAAHBIC MOCOOUs — 9 MIT.;
Hocka - 1 miT.; Paboumne mecta cTyneHToB; Pabodee MecTo mpermoaBaress.




8.3 2102 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpelCTBaMH O0yUYEHUs, CITyXKaIlUMU JUIS IPeJICTaBICHHUsT MHPOPMALMU OOJIBIION ay IUTOPHU:
Habop nemMoHCTpanmoHHOTO 000py0BaHUS (IIEPEHOCHOIT): 3KpaH - 1 mIT., mpoekTop - 1 mT., HeTOyK
- 1 mr.; Ammapar TBO — lmt.; Anmmapar TB3 — 1 mwit.; ITnura snexrpudeckas — 1 mr.; ITnura
narpeBatensHast ES-HA3040 — 1 wt.; [azoanamuzarop I'’XII-3M — 1 wt.; OruerymuTens — 1 1mrT.;
Benpo xonycHoe — 1 mrt.; Jlaboparoprast nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIS
BBITTOJTHEHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeguKaMeHTaMu — | mT.; Mebens maboparopHas;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmnbHsiil mikad - 1mT.; Becs! Texnoxumuaeckue BJIKT-
500 - 1mT.; MydenbHas neds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctyaenros; Pabouune mMecta
IIperoAaBaTels.

8.4 2305 ITomemneHne yKOMIUIEKTOBAHO CIICIIAAIN3NPOBAHHON MEOETBI0 1 TEXHUIECKUMH CPEICTBAMH
00y4eHHs, CIy> KaIllUMH IS IpeCTaBIeHus HHYOPMAIY 1 OCHAILIIEHO KOMIIBIOTEPHON TEXHHKOH C
BO3MOXKHOCTBIO TIOAKITIOUEHH K ceTU «IHTepHeT» 1 0OecreueHneM JOCTyIa B AJIEKTPOHHYIO
nHpopMannoHHo-00pa3zoBaTenbHyo cpexy HUMU Jlonckoit TAY: Kommsrotepsr Mapok: Intel
Celeron 430 — 1 mt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 wit.; Monurop Intel Celeron 430 — 1 wt.; KacdenpansHas 6ubmnoTeka;
Crombl KoMIbIOTEpHBIE — 6 IT.; Ctoy-TyMOa — 5 tiT.; Crynbs — 16 mir.; TeMmaTHuecKue TakaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyseHToB; Pabodee MecTo mpenoaBaTes.

9. METOIMYECKHE YKA3AHMUS JJIAA OBYYAIOIIUXCS ITO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

1. Meromudeckre peKOMEHIAINH M0 OPTaHU3AINH CAMOCTOSITENbHOM paboThl o0ydaromuxcst B HUMU ITAY [DnekTpoHHBIH
pecype] : (BBen. B aeiictBue npukazom aupekropa Nel06 ot 19 utons 2015r.) / HoBouepk. unx.-menuop. uH-T JoHckoii [AY .-
OnexTpoH. naH.- HoBouepkacck, 2015.

2. TonoxxeHue o Texymei arrectanmyu odyqaronmxcs B HUMU ITAY [DnexrpoHHBIH pecype] (BBEIEHO B JEHCTBHE IPUKA30M
naupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nmx.-menuop. uH-T JloHckoi AV .-Onexrpon. nan.- HoBouepkacck, 2015.-
Pesxxum noctymna: http://www.ngma.su - 20.08.2016.

3. TunoBsle HOPMBI THTYIBHBIX JINCTOB TEKCTOBOI JOKYMEHTALMH, BBIITOTHIEMOH CTYICHTaMH B Y4eOHOM Tpolecce
[Dnexrponnstit pecype] / HoBodepk. umk.-menuop. uH-T JloHckoit [AY.-Onekrpon. aaH.- HoBouepkacck, 2015.- Pexxum mpoctymna:
http://www.ngma.su

4. IonoxeHne o NPOMEXYTOYHOH aTTecTaluy 00y4aroIuXcsl 0 MporpaMMam BhICIIEro 00pazoBaHus [DIEKTpOHHBIH pecypc]
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