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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

6 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 216
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 90
caMocCTOsTebHas paboTa 90
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Uroro
Henens 13 5/6 16 3/6
Bun 3anaruit vo | PO | vio | pmo| vo PIT
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. pabota 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
Paznen 1. OcHOBHBbIE 3aKOHBI
XHUMHUH
1.1 OmnpeneneHre SKBUBAJICHTHOM 1 2 OIIK-1.1 JI.1J11.2 0 TK-1
Macchl MeTajia o oobemy OIIK-1.2 JI1.3J12.1
BEIJICTIMBIIETOCS Bozoposa. /J1ab/ OIIK-1.4 J12.2
OIlK-4.1 JI2.3713.1
OIIK-4.2 JI3.2
OIIK-4.3 31
1.2 KOHCIIEKTUPOBaHUE YueOHOI 1 2 OIIK-1.1 JIT.1JI1.2 0 TK-1
1 /MM HayYHOI JTUTEepaTypHl; OIIK-1.2 JI1.3J12.1
OCBOEHUE pa3JiesoB, TEM, OIIK-1.4 2.2
OTpPaXCHHBIX B MPOrpaMMe Kypca OIIK-4.1 JI2.3J13.1
U 3K3aMEHallMOHHBIX BOIIPOCaX, HO OIIK-4.2 JI3.2
HE PAaCCMOTPEHHBIX B XOJI€ OIIK-4.3 31
AyJUTOPHBIX U MPAKTUUECKUX
3aHATUI
/Cp/
Paznen 2. Ctpoenue aToma.
Ilepuoguyeckas cucremMa
jemenToB JI.U.MeHnesieeBa
2.1 Crpoenune atoma. XuMHUYECKast 1 2 OIIK-1.1 JI1.1 J11.2 0 IK-1
cBs13b. CTpoeHue aToMa U OIlK-1.2 JI1.3J12.1
CHUCTEMAaTHKa XUMHYECKUX OIIK-1.4 J2.2
a1eMeHToB. [lepuonuyeckas OIlK-4.1 JI2.3J13.1
CUCTEeMa 3JIEMEHTOB 1 U3MEHEHUE OIIK-4.2 JI3.2
CBOMCTB 21eMeHTOB. /IIp/ OIIK-4.3 21
2.2 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JIT.1JI1.2 0 IK-1
MOJIEINTb COCTOSIHHSI 3JIEKTPOHA B OIIK-1.2 JI1.3J12.1
aToMe. DJeKTPOHHbBIE 000I0UKH B OIIK-1.4 J12.2
atome. KBaHTOBBIE UnCIa. OIIK-4.1 JI2.3J13.1
ITpunnun [Taymu. [paBuno XyHna. OIIK-4.2 JI3.2
Ilepuonnueckuii 3axkon JI.H. OIIK-4.3 €]
MenzeneeBa B CBETE COBPEMEHHOM
TEOPHH CTpOeHUs atoma. /JIex/




2.3 MOJITOTOBKA K JICKIIHOHHBIM, OIIK-1.1 JI1.1J11.2 I1K-1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J12.1
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-1.4 J2.2
CHTYaIHOHHBIX 3a71a4 /Cp/ OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
Paznen 3. Xumuueckasi cBfA3b U
CTpOEeHHNE MOJIEKYJI
3.1 Xumuueckas CBSI3b U CTPOCHUE OIIK-1.1 JI1.1 J11.2 IK-1
MOJIEKYIL. OIIK-1.2 JI1.3J12.1
Tunel XUMHUYECKOH CBA3U: OIIK-1.4 2.2
KOBaJIeHTHAasl, MOHHA, OIIK-4.1 JI2.3713.1
BOJIOPOJIHAs!, METaNINYecKas. OIIK-4.2 JI3.2
CrtpoeHue molekyi. BiusHue Tumna OIlK-4.3 21
XAMHUYECKOH CBSI3M Ha CBOMCTBa
BEIIIECTB.
/TTex/
3.2 THUnbl XKMUYECKUX CBSA3CH U MX OIIK-1.1 JIT.1JI1.2 IK-1
xapakrepuctrka. CTpoeHue u OIIK-1.2 JI1.3J12.1
cBoticTBa Monexy /T1p/ OIIK-1.4 J2.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
33 MOJTOTOBKA K JICKIIHOHHBIM, OIIK-1.1 JI1.1J11.2 IIK-1
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-1.2 JI1.3J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2
CHUTYaITMOHHBIX 3a/1a4 /Cp/ OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
Pa3nen 4. 3akoHOMepHOCTH
NMPOTEeKAHUST XUMUYECKUX
NpOoLEeCcCOB. JHEPreTuKa
XMMHUYECKHX NPOLEeCCoB.
CxopocTh XMMHYECKUX peakuuii
U XHMHY€eCKOoe paBHOBecHE
4.1 DHepreTuKa XUMUYECKUX OIIK-1.1 JI1.1 J11.2 IK-1
rpoleccoB. XUMUYeCKast OIIK-1.2 JI1.3712.1
KWHETHKa DHEPreTH4ecKue OIIK-1.4 J2.2
3¢ EKThI XUMUYECKUX PEAKITHH. OIIK-4.1 JI2.3713.1
BryTpenHnss sHeprus u OIIK-4.2 JI3.2
SHTaNbIUA. TepMoxumusi. 3aKoH OIlK-4.3 21
T'ecca. Temnora oOpa3oBaHus
XUMHUYECKUX COEAMHEHU.
[onsTne 06 SHTPONTUH U SHEPTHH
I'n66ca. CKOpOCTh XUMUYECKHX
peaxuui, BIVsHUE Ha Hee
Ppa3uaHBIX (PaKTOPOB.
XUMHUYECKOe paBHOBECHE.
TIpunHin
Jle-1llaTenne, cMeneHne
paBHOBecHs. (AHAIN3 KOHKPETHBIX
CUTYaIni)
/J1ex/
4.2 1. Ompenenenue SHTAIBINN OIIK-1.1 JI1.1 J11.2 TK-2, TTIK-1
peaky HeHTpanu3aluu OIIK-1.2 JI1.3J12.1
2.CKopoCTh XUMHUYECKUX PEaKIUi OIIK-1.4 J2.2
U XUMHUYECKOE PaBHOBECHE OIlK-4.1 JI2.3J13.1
/J1ab/ OIIK-4.2 JI3.2
OIIK-4.3 21
4.3 DHepreTuka XUMHYECKUX OIIK-1.1 JIT.1JI1.2 TK-2, ITIK-1
npouieccoB. Pacyer sHTANBIINN OIIK-1.2 JI1.3J12.1
XUMUYECKUX PEAKIMH. OIIK-1.4 J12.2
OIIK-4.1 JI2.3J13.1
Mp/ OIIK-4.2 JI3.2
OIIK-4.3 31




4.4 MOJITOTOBKA K JICKIIHOHHBIM, OIIK-1.1 JI1.1J11.2 I1K-1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J12.1
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-1.4 J2.2
CHTYaIHOHHBIX 3a71a4 /Cp/ OIIK-4.1 JI2.3J13.1

OIIK-4.2 JI3.2
OIIK-4.3 31
Pa3zpea 5. O0mas
XapaKTepUCTHKA PacTBOPOB

5.1 OO0mast xapakTepuCTHKA OIIK-1.1 JI1.1JI1.2 [K-2
PacTBOpOB. OIIK-1.2 JI1.3J12.1
CriocoObI BEIpa)KEHHSI COCTaBa OIIK-1.4 J12.2
pactBopoB. PUBUKO-XUMHYECKHE OIlK-4.1 JI2.3J13.1
CBOICTBa pacTBOPOB HE OIIK-4.2 JI3.2
3JICKTPOJIUTOB U AJIEKTPOJIUTOB. OIlK-4.3 21
3axon BanT-T'odda n Payms.

(AHanmu3 KOHKPETHBIX CUTyanuii)
/TTex/

5.2 1. OG1iast xapakTepucTHKa OIIK-1.1 JIT.1JI1.2 TK3
pactBopoB. Pacyer koHLIEHTpauu OIIK-1.2 JI1.3J12.1 IK2
pacTBOpOB. OIIK-1.4 J12.2
2. CBoiicTBa pacTBOpPOB. OIIK-4.1 JI2.3J13.1
KonnurarusHeie cBoiicTBa OIIK-4.2 JI3.2
pacTBopoB (perieHue OIlK-4.3 21
CUTYallMOHHBIX 3a]a4).

Mp/

53 IIpurorosienue pacTBopa OIIK-1.1 JIT.1JI1.2 TK-3

3aJlaHHO# KOoHIeHTparmy /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIlK-4.3 31

5.4 MOJATOTOBKA K JICKIMOHHBIM, OIIK-1.1 JI1.1 J11.2 TIK1
MIPAKTUUECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.3J12.1
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2
CUTYallMOHHBIX 3a1a4 OIIK-4.1 JI2.3J13.1

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

6.1 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JI1.1 J11.2 [TK-2
OnexrponuTHdecKas OIIK-1.2 JI1.3J12.1
muccoranus. Knaccudukarus OIIK-1.4 J12.2
3JIEKTPOJUTOB. Teopust CUIBbHBIX OIIK-4.1 JI2.3J13.1
JIEKTPOJIUTOB. 3aKOH Pa30aBICHUS OIIK-4.2 JI3.2
OctBanbaa. ['uaponus coneit OIIK-4.3 21

/J1ex/

6.2 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JI1.1 J11.2 [1K-2
CBaoiicTBa pacTBOpOB OIIK-1.2 JI1.3712.1
anekrponutoB. Pacuer pH OIIK-1.4 2.2
pactBopoB. 3akoH OcTBalba. OIIK-4.1 JI2.3J13.1

/Mp/ OIIK-4.2 JI3.2
OIIK-4.3 21

6.3 Peaxuuu B pactBopax OIIK-1.1 J1.1J11.2 TK-4

3eKTpoauTOB /J1abd/ OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIlK-4.1 JI2.3713.1
OIIK-4.2 JI3.2
OIIK-4.3 31

6.4 MOJITOTOBKA K JIEKIMOHHBIM, OIIK-1.1 JI1.1 J11.2 IIK1
MIPAKTHYECKUM, JTA0OPATOPHBIM OIIK-1.2 JI1.3712.1
3aHATHUSM, PELICHUE TUTIOBBIX OIIK-1.4 2.2
CUTYallMOHHBIX 33124 OIIK-4.1 JI12.3J13.1

/Cp/ OIIK-4.2 JI3.2
OIIK-4.3 21

Pazpen 7. IncnepcHbie CHCTEMbI
1 KOJIJIOH/IHbIE PACTBOPbI




7.1 JucriepcHble CHCTEMBL. OIIK-1.1 J1.1J11.2 [K-2
Krnaccudukanus o creneHu OIIK-1.2 JI1.3J12.1
JIACTIEPCHOCTH U arperaTHOMY OIIK-1.4 J12.2
cocrosiHuto. KomnonaHsie OIlK-4.1 JI2.3J13.1
pacTBOpHbI. AncopOiust OIIK-4.2 JI3.2
KOJIJIOUTHBIX PacTBOPOB, OIlK-4.3 21
o0pa3oBaHHE MUIIEILTHL.
Koarynsauus xomnonnos.
/J1ex/
7.2 Konnouaneie pactopsl /J1ad/ OIIK-1.1 JI1.1 J11.2 TK-6
OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIlK-4.3 31
7.3 MOJATOTOBKA K JICKUMOHHBIM, OIIK-1.1 JI1.1 J11.2 TK2, [TK2
MIPAKTUYECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.3J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2
CUTYallMOHHBIX 3aJa4 OIIK-4.1 JI2.3J13.1
OIIK-4.2 J13.2
/Cp/ OIIK-4.3 31
Pa3znes 8. OkucauresbHo-
BOCCTAHOBHUTEJIbHBIE PEAKIIUH.
OCHOBBI YJIEKTPOXUMHHU
8.1 OCHOBBI NEKTPOXUMHH. OIIK-1.1 J1.1J11.2 IK-2
CraHgapTHBIC JIEKTPOIHBIC OIIK-1.2 JI1.3J12.1
TIOTEHIUAJIBI METAJIJIOB. OIIK-1.4 J12.2
DNEKTPOXUMHYECKUH PsijT OIIK-4.1 JI2.3J13.1
HaNpsHKEHUH METaJJIOB. OIIK-4.2 JI3.2
["anbpBaHUYECKHE IIEMEHTHL. OIIK-4.3 91
DNEKTPOIN3 PacIlyIaBOB U
PacTBOpOB.
/J1ex/
8.2 OCHOBBI JIEKTPOXUMHH. OIIK-1.1 JIT.1JI1.2 TK-5
CocTaBeHUE OKHCIUTENBHO- OIIK-1.2 JI1.3J12.1
BOCCTaHOBUTEJIbHBIX OIIK-1.4 .2
peakuuii. JIEKTPOIU3 PacIljIaBOB OIlK-4.1 JI2.3J13.1
U PacTBOPOB OIIK-4.2 JI3.2
Mp/ OIIK-4.3 31
83 Peakiun oxucienus- OIIK-1.1 JI.1J11.2 TK-5
BoccTaHoBJIeHus /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIIK-4.1 J12.3J13.1
OIIK-4.2 J13.2
OIIK-4.3 91
8.4 OCBOGHHE Pa3JIesIoB, TEM, OIIK-1.1 JI1.1J11.2 TKS5
OTPa’KEHHBIX B IPOrpaMMe Kypca OIIK-1.2 JI1.3J12.1
U 3K3aMEHALMOHHBIX BOIIPOCaX, HO OIIK-1.4 J12.2
HE PacCMOTPEHHBIX B XO/I€ OIlK-4.1 JI2.3J13.1
ayJIMTOPHBIX U TIPAKTUYE-CKUX OIIK-4.2 JI3.2
3aHSATUN; COCTaBIICHUE OIIK-4.3 21
JUTEPaTypHBIX 0030POB; PEIIeHNE
TUIIOBBIX CUTYallMOHHBIX
3amaua /Cp/
Pazgen 9. Koppo3us merajiioB
9.1 Kopposus u ee Bunpl. 3amura oT OIlK-1.1 JI1.1JI1.2 [K-2
xoppo3suu. /Jlex/ OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIIK-4.1 J12.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21




9.2 Koppo3us meTaioB B KUCIOU U 2 OIIK-1.1 J1.1J11.2 TK-5
HenTpanbHOM cpene. CocraBneHHe OIIK-1.2 JI1.3J12.1
3JIEKTPO-XUMHUYECKUX MTPOLIECCOB, OIIK-1.4 J12.2
NIPOTEKAIOUINX IPU TIOBPEKIECHUU OIIK-4.1 JI2.3J13.1
KaTOIHBIX U @HOAHBIX MOKPBITHH. OIIK-4.2 JI3.2
Mp/ OIIK-4.3 31
9.3 MOJITOTOBKA K JICKIIMOHHBIM, 4 OIIK-1.1 JI1.1J11.2 TK-5
MIPaKTUIECKNM, TaOOPaTOPHBIM OIIK-1.2 JI1.3J12.1
3aHATHUM, PELIEHUE TUTIOBBIX OIIK-1.4 2.2
CUTYaIMOHHBIX 33a1a4 /Cp/ OIIK-4.1 J12.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
Paznen 10. Ctpoenue
OPraHHYeCcKHX COeIMHEeHUI.
IIpenesabHbIe YI1€BOAOPOIbI
10.1 1. Teopust XMMUYECKOTO CTPOEHUS 4 OIIK-1.1 JI1.1 J11.2 IK-3
OpPraHUYECKUX COeIMHEHUI. OIIK-1.2 JI1.3J12.1
DNEKTPOHHOE U OIIK-1.4 J2.2
NIPOCTPAHCTBEHHOE CTPOCHUE OIIK-4.1 JI2.3J13.1
OpPraHUYECKUX COEAUHEHUH. OIIK-4.2 JI3.2
2. [IpenenvHble YII€BOAOPOIBL. OIIK-4.3 21
Crpoenue. M3omepus. CBoiicTa.
IIpumeHnenue.
/JTex/
10.2 Anxanbl. M3omepus. XapakrepHble 4 OIIK-1.1 J1.1J11.2 TK-6, I1K-3
XHUMHUYECKHE PEAKIINH. OIIK-1.2 JI1.3J12.1
VYcranosnenue OIIK-1.4 J12.2
DopMyJ1 OpraHUYECKUX BELIECTB. OIIK-4.1 JI2.3J13.1
Mp/ OIIK-4.2 JI3.2
OIIK-4.3 91
10.3 M3yueHne cBONCTB npeaenbHbIX 2 OIIK-1.1 JIT.1JI1.2 TK-6, I[1K-3
yrieBogopooB /J1a6/ OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
10.4 TOATOTOBKA K JIEKIIMOHHBIM, 10 OIIK-1.1 JI.1J11.2 TK-6, TIK-3
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J12.1
3aHSATHAM, pEIIEHUE TUIIOBBIX OIIK-1.4 J2.2
CUTYallMOHHBIX 33124 /Cp/ OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91
Paznes 11. HenpeneiibHble
YIJIeBOOPO/bI
11.1 HemnpenenbHble yriieBoaopoabl. 2 OIIK-1.1 JI.1J11.2 [K-3
Anxenbl, AnkuHbl. CTpoeHHeE. OIIK-1.2 JI1.3J12.1
Mzomepus. CrolicTBa. OIIK-1.4 J2.2
IIpumenenue. OIlK-4.1 JI2.3J13.1
/JTex/ OIIK-4.2 JI3.2
OIIK-4.3 91
11.2 Anxensl, ankuHbl. M3omepust. 2 OIIK-1.1 JIT.1JI1.2 TK-7
XapakTepHble XMMUYECKHE OIIK-1.2 JI1.3J12.1
peaxmuu. /TIp/ OIIK-1.4 J12.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91
11.3 W3ydenue cBOUCTB HENPEAEIbHBIX 2 OIIK-1.1 J1.1J11.2 TK-7
yrieBogopo 0B /J1a6/ OIIK-1.2 JI1.3J12.1
OIIK-1.4 J12.2
OIlK-4.1 J12.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 91




114 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-1.1 JI1.1J11.2 TK-7, TIK-3
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J12.1
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-1.4 J2.2
CHTYaIHOHHBIX 3a71a4 /Cp/ OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31
Paznen 12. CnupThl, aiabaeruabl
U KETOHbI, KAPOOHOBbIE
KHCJIOTBI
12.1 CrupThl, abAETUIBl U KETOHBI, 2 OIIK-1.1 JI1.1 J11.2 [1K-4
KapOOHOBBIE KUCITOTHI. CTpOCHHE. OIIK-1.2 JI1.3J12.1
M3omepust. OIlK-1.4 J12.2
Caoiictsa. [Ipumenenune OIIK-4.1 J12.3J13.1
/J1ex/ OIIK-4.2 JI3.2
OIIK-4.3 31
12.2 CrnupTsl, albJETUABI U KETOHBI, 4 OIIK-1.1 JI1.1 J11.2 TK-8
KapOOHOBBIE KUCIIOTHL. OIIK-1.2 JI1.3J12.1
XapakrepHble XUMH- OIIK-1.4 J2.2
YECKUE PEAKIUHU. OIIK-4.1 JI2.3J13.1
Mp/ OIIK-4.2 JI3.2
OIIK-4.3 o1
12.3 W3ydenue cBOWCTB CIUPTOB, 4 OIIK-1.1 JI1.1J11.2 TK-8, TIK-4
KETOHOB, KapOOHOBBIX OIIK-1.2 JI1.3J12.1
xuciot /J1ab/ OIIK-1.4 2.2
OIlK-4.1 JI2.3713.1
OIIK-4.2 JI3.2
OIIK-4.3 31
12.4 MOJITOTOBKA K JIEKIMOHHBIM, 10 OIIK-1.1 JI1.1 J11.2 TK-8, T1K-4
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-1.2 JI1.3J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 J2.2
CHUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 o1
Paznen 13. Apomarnyeckue
YIJ1€BOAOPOAbI
13.1 ApomMatnyeckue yrieBoA0POIbL. 2 OIIK-1.1 JI1.1 J11.2 [1K-4
Benzomnsr u ero romosoru. OIIK-1.2 JI1.3712.1
®Oenomnbl. /Jlex/ OIIK-1.4 J2.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
13.2 beH30b1 1 ero roMoJI0TH. 2 OIIK-1.1 JI1.1 J11.2 TIK-4, TK-8
®eHonbl. XapaKTepHbIe OIIK-1.2 JI1.3J12.1
xumudeckre peaxyn. /Tp/ OIIK-1.4 2.2
OIIK-4.1 JI2.3713.1
OIIK-4.2 JI3.2
OIIK-4.3 91
13.3 Apomarnyeckue 2 OIIK-1.1 JI1.1 J11.2 [1K-4
yrieBomopos! /J1ab/ OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3
13.4 U3Y4YEHHE TEOPETUUECKOTO 10 OIIK-1.1 JI.1J11.2 [K-4
Marepuana, MoAroToBka K OIIK-1.2 JI1.3J12.1
JIEKIINOHHBIM, IPAKTUYECKUM, OIIK-1.4 J2.2
1a00paTOPHBIM 3aHATHSM, OIlK-4.1 JI2.3J13.1
pelIeHne TUIIOBBIX CUTYaIIMOHHBIX OIlK-4.2 JI3.2
3ama4a /Cp/ OIlK-4.3

Pa3znes 14. Cioxknbie 3pupsl,
JKUPBI. YTJIeBOAbI




14.1 CrnoxHbIe 3(QUPBIL, )KUPBL 2 4 OIIK-1.1 J1.1J11.2 [K-4
YrneBobl: MOHOCAXapubl, OIIK-1.2 JI1.3J12.1
JIACaxapubl, Kpaxmal, OIIK-1.4 J12.2
HEIII0I03a OIIK-4.1 JI12.3J13.1
/JTex/ OIIK-4.2 JI3.2
OIIK-4.3 31
14.2 CrnoxHble 3UPHIL, YKUPHIL. 2 2 OIIK-1.1 JIT.1JI1.2 TK-10
XapakrepHble XUMUYECKUE OIlK-1.2 JI1.3J12.1
peaxuuu /TIp/ OIIK-1.4 2.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
14.3 M3yueHne cBONCTB KHUPOB 2 4 OIIK-1.1 JI.1J11.2 TK-10, TTK-4
M3yueHue CBOMCTB yIiIeBOI0B OIIK-1.2 JI1.3J12.1
/J1ab/ OIIK-1.4 2.2
OIlK-4.1 JI2.3713.1
OIIK-4.2 JI3.2
OIIK-4.3 31
14.4 MOJITOTOBKA K JICKIMOHHBIM, 2 10 OIIK-1.1 JI1.1 J11.2 [1K-4
MIPaKTHIECKNM, TaOOPaTOPHBIM OIIK-1.2 JI1.3J12.1
3aHATHUSM, PELIEHUE TUTIOBBIX OIIK-1.4 2.2
CUTYaIlMOHHBIX 331a4 /Cp/ OIIK-4.1 J12.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
Pa3znen 15. Beaxu. lonnmepst
15.1 Benxu. Ctpoenue. 2 2 OIIK-1.1 JI.1J11.2 TIK-4
ITonumepsl, moTUMEpPHBIE OIIK-1.2 JI1.3J12.1
MaTepHUalIbl, UX MOIYYECHHE. OIIK-1.4 2.2
/JTex/ OIlK-4.1 JI2.3713.1
OIIK-4.2 JI3.2
OIIK-4.3 31
15.2 ITInactmaccel. CHHTETHYECKHE 2 2 OIIK-1.1 JIT.1JI1.2 [TK-4
BOJIOKHA. Peakiun OIlK-1.2 JI1.3J12.1
nonumepusanuu. /I1p/ OIIK-1.4 2.2
OIIK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
15.3 Pacno3naBanue niuactmace u 2 2 OIIK-1.1 JI.1J11.2 TIK-4
BOJIOKOH /J1a6/ OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIIK-4.1 JI2.3713.1
OIIK-4.2 JI3.2
OIIK-4.3 31
154 TIOATOTOBKA K JICKIIMOHHBIM, 2 10 OIIK-1.1 JIT.1JI1.2 [TK-4
MIPAKTHYECKUM, JTA0OpaTOPHBIM OIIK-1.2 JI1.3712.1
3aHATHUSIM, PELLIEHUE TUIIOBBIX OIIK-1.4 2.2
CUTYaIMOHHBIX 33a1a4 /Cp/ OITK-4.1 JI2.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 21
Pa3nen 16. Kontpoan
16.1 IonroroBka k 9k3ameny /DKk3ameH/ 1 36 OIIK-1.1 JI1.1JI1.2
OIIK-1.2 JI1.3J12.1
OIIK-1.4 2.2
OIlK-4.1 J12.3J13.1
OIIK-4.2 JI3.2
OIIK-4.3 31

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpo/1bHBIE BOIIPOCHI U 32JaHUS

Mo mucummmae XuMus GopMaMy TEKyIIeTro KOHTPOJIS SBISIOTCS:
TK1, TK2, TK3, TK4, TK6, TK7, TKS8 - pemenue 3agad no npeacTaBICHHBIM BapuaHTaM 3aJaHHUH.
TKS - Bemnonnenue PI'P.
B Tedenme cemectpa mpoBosTes mo 2 mpoMexxyTodHbix Kortpois (1K1, [TK2, TIK3, ITK4) B Bue KOIIIOKBHYMA 110 TIPOHACHHOMY
TEOPETUYECKOMY MaTepUaIly JIEKIUH.




HWrorossrit kouTpons (MK) B 1 cemecTpe— sx3aMeH;
BO 2 ceMecTpe — 3auer.

1 cemectp
TK 1 «OxBuBajieHT. 3aKOH YKBUBAJICHTOB

Bapuanr 1

1. PaccuuraTh S5KBUBAJIEHTHYIO Maccy CIEeIYIOLMX COCTUHEHUI:

H3BO3, NaH2PO4

2. 1 r JByXBaJIEHTHOI'O METaJlIa BBITECHAET U3 pacTBOpa MEeJHOU couu 2,61 r Meau. Beruncnnure 3KBUBAIEHTHYIO U aTOMHYIO MaCChl
Y Ha30BUTE METAJII, €CIIM HKBUBAJIEHTHAst Macca Meu paBHa 31,8 r/Morb.

Bapuanr 2

1. PaccunTtaTh 5KBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:

P205, CaOHNO3

2. Beluucnute 3KBUBAJIEHTHYIO MacCy METajlla, €CIIM €ro OKCUA colepkut 19,66 % kuciopona.

BapuanT 3

1. PaccunTtaTh SKBUBAJICHTHYIO MaccCy CJIEIyIOIINX COeTUHEHU:

Fe(OH)2, Ba(NO3)2

2. 10 r MeTa1a BBITECHSIIOT U3 KUCIIOTHI 5,6 J1 BOIOPOJa, U3MEPEHHOr0 IIpy H.y. HaliTu sKkBHBaNeHTHYIO Maccy MeTasuia.
Bapuanr 4

1. PaccunTtaTh 3KBUBAJICHTHYIO MaccCy CJleIyIOIINX COeIUHEHUN:

PbS, CuOHCI

2. OnpenenuTe SKBUBAICHTHYIO MacCy MeTalia, €ClTi ero coennHeHne ¢ GropoM comepxut 87,5 % meramna. DKBUBAJICHTHAS
Macca ¢ropa paBHa 19 r/MOnB.

BapuanTt 5

1. PaccuuraTh S5KBUBAJEHTHYIO Maccy CIEIYyIOLMX COCAUHEHUI:

Si02, K2HPO4

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

Bapuant 6

1. PaccunTtaTh SKBUBAJICHTHYIO MacCy CJIEIYIOIINX COeTUHEHU:

Ca(OH)2, Al12(S0O4)3

2. IIpu pacTBopenuu B kuciote 11,9 r meramna Beaenuinocs 2,24 11 BOAOpoaa, U3MepeHHOro npu H.y. OnpeennuTe S5KBUBaJICHTHYO
Maccy MeTaia.

Bapuanr 7

1. PaccunraTh S5KBUBAJIEHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:

HNO3, Fe(NO3)3

2. OnHO ¥ TOXKe KOJIMYECTBO MeTajula pearupyer 6e3 ocrarka ¢ 0,4 r kuciopona u 0,8 nqpyroro anemenra. Haliante S5KBUBaJICHTHYIO
Maccy dJeMeHTa.

Bapmuanr 8

1. PaccunTtaTh 5KBUBaJICHTHYIO MAcCy CJIEIYIOIINX COSTUHEHUI:

NH4Cl, MgOHBr

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

1. PaccunTtaTh SKBUBAJICHTHYIO MacCy CJIEIyIOIINX COeTUHEHU:

H2S04, NaHSiO3

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

Bapwuanrt 10

1. PaccuntaTh S5KBUBAJIEHTHYIO Maccy CIEeIYyIOLUMX COCTUHEHUI:

Zn(OH)2, FeSO4

2. Onpeznenure 3KBUBAJICHTHYI0 Maccy MeTaa, 0,12 r KoTOporo BBITECHSIOT U3 KUCIOTHI 112 M1 BOJOpoJa, U3MEPEHHOIO MpH H.Y.
Bapuanr 11

1. PaccuuraTh S5KBUBAJEHTHYIO Maccy CIEIYIOLMX COCAUHEHUI:

Na2Si03, Cr203

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

1. PaccunTaTh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCTNHCHUM:

CaO, Cr2(S04)3

2. CKOJIbKO JTUTPOB BOJIOPOJA, U3MEPEHHOTO MU H.y. BbaenuTcs mpu pacTBOPEHUH B KUCIOTE 8 T MeTajlla, SKBUBAJICHTHAs Macca
kotoporo 20 r/MoJb.

Bapuanr 13

1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLUX COCAUHECHUI:

Al, NH4NO3

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

Bapuant 14

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:




BaBr2, CH3COONa

2. Ha ne#itpanusanuro 9,8 r kucinotsl Tpedyetcst 11,2 r ruapokcuaa kanus. OnpenennTe SKBUBaJCHTHYIO MAcCy KACIOTHI.
Bapmuanr 15

1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLUX COCAUHECHUI:

MnO2, AIPO4

2. 21,3 r maraus u 13,8 T HEM3BECTHOTO METaJlIa PEarupyroT 03 OCTaTKa C OJHUM M TEM Ke KOJHUYECTBOM Kuciopoa. Haitnure
SKBHBAJICHTHYIO MacCy HEM3BECTHOTO METaJIIA.

Bapwuanr 16

1. PaccunraTh S5KBUBAJIEHTHYIO Maccy CIEeIYyIOLUMX COCTUHEHUI:

AlF3, H3PO4

2. Ipu cxurannu 6 T AByXBaJIEHTHOTO MeTaJUIa ObUIO MOIy4YeHo 8,4 T okcuaa Merauia. Haliure SKBUBaJICHTHYIO M aTOMHYIO
Macchl 9TOr0 MeTalia.

Kputepuu onenku:

- OLIEHKA «OTJINYHO» BBICTABIIACTCA CTYCHTY, €CIId OH Habpan 4 6amioB

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

- OLICHKA «YIOBJIECTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIHM OH Habpai 2,5 6aiioB

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

TK 2 «KoHneHTpanum 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 Bogwsl pactBopeHo 6,84 r caxapo3sl C12H22011. Belunciauth MOJIBHBIE JJOJU caxapa U BOJBI.
2 ZB’:I‘II/ICJ'II/ITI) HOpManbHOCTH 14,7 %-Horo pactBopa H2SO4, ecnu moTHOCTS pacTBopa paBHa 1,1 r/mi. 3,5
BapuanT Ne 3
1 B xaxkom o6veme 0,05 M pactBopa Ca(OH)2 conepxurcs 2,8 T BemecTBa?
2 ZBfmucnt moisipHocTh 10 %-Horo pactBopa Na2SO3, mioTHOCTh KoToporo 1,05 r/mi. O6beM pacTBopa paBeH 1 I
3,5
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxogutcs 476 T KOH. KakoBa miuoTHOCTs 3TOTO pactBopa?
2 2Bfmucnmb MoJsipHOCTE 18 %-Horo pactBopa HCI ¢ miotHOCTRIO 1,09 T/MII. 3,5
Bapuant Ne 5
1 B kakoi#t mMacce Bogwl creayet pactBoputh 30 r KBr, 9To0BI momy4duTh pacTBOp ¢ MaccoBoit nonerr KBr, paBHo# 6 %.
2 zBflqncnnTb HopManbHOCTB 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 cogepxurcs 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 . 3,5
Bapuant Ne 7
1 Boruncnute HOpManeHyr0 KoHIeHTparuo pactBopa K2S504, B 0,02 1 kotoporo copepxurcs 1,74 r pacTBOPEHHOTO
BEIL[ECTBA.
2,5
2 Kakoii 06vem 2 H. pactBopa H2SO4 motpedyercs st mpurotosienust 500 mu 0,5 H. pactBopa? 3,5

Bapuant Ne 8




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

2,5

2 IMnotHocTs 10 %-HOTO (10 Macce) pactBopa Na2SO4 pasHa 1,091 r/mia. PaccuutaTs MOISITBHOCTH 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 OXJIaXKIe-HUHU BhIACTIIOCh S0 T' pacTBOPESHHOTO BemiecTBa. YeMy paBHa
MaccoBasi J10Jis 3TOTO BEIIEeCTBAa B OCTaBLIEMCS] pacTBope? 2,5
2 Borunciuth MaccoByio N0 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH, miotHoctsio 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 H2SO4 pasna 1,105 r/mi. BeraucinTs MONSIBHOCT 3TOTO

pacTBopa. 3,5

Bapuant Ne 12

1 Haiitu mMaccoByro 1010 TIIFOKO3bI B pacTBope, cojepskamiem 350 r Boxabl U 70 T TIIHOKO3BI.
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 ast npurotosienus 450 r 20 %-Horo (mo macce) pactBopa?

2,5
2 K 500 mi 32 %-Hoit (mo macce) HNO3, mmotHocThio 1,20 r/mi, mpubasmmm 1 11 Bogsl. UeMy paBHa mMaccoBast AOJIS
HNO3 B nonyueHnom pactBope? 3,5

Bapuanr Ne 14

1 BbIYHCIUTE MOJSUIBHYIO KOHUEHTPAIUIO PACTBOPA, MPUTOTOBJICHHOTO pacTBopeHueM 45 T rmoko3sl C6H1206 B 400 r
BOJIBL.

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

3,5

Bapuanr Ne 15

1 BBIYUCIINTS MOJTBHBIE JTOJHM CHUPTA U BOABI B 96 %-HOM (110 Macce) pactBope 3twiioBoro crimpra C2HSOH.
2,5
2 CKOJBbKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CONSHON KUCIOTHI, MIOTHOCTHIO 1,19 /M, copeprkameit 38 % (mo macce)

HCI, HyxHO B34Th 1151 ipuroToBienus 1 i 0,5 H. pacTBopa? 3,5
Bapuant Ne 16

1 Haiitu maccy NaNO3, neobxoaumyro st mpurotosienus 250 mu 0,2 H. pactBopa. 2,5
2 Kakoii o6wem 0,05 1. pactBopa KNO3 moxxHo momyunts u3 100 i 1 H. pactBopa? 3.5

Kpurepuu onenku:

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

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

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

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




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

1. Hanmmure ypaBHEHHS peakiiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme:

a) AlICI3 + AgNO3 —
6) CH3COONa + HCl —
B) K2CO3 + H2SO4 —

2. Hanmimure 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 peakiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO# (hopme:

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

2. Hanmmmure ypaBHEHHS pPeaKiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme
a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

apuast Ne 3

. Ykaxure cpeny pactBopa u pH:

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

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

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

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuanr Ne 4

. Ykaxure cpeny pactBopa u pH:

1. Hannimure ypaBHEHUs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

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

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 MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) Na2S0O4 + BaCI2 —
6) KCN + HCl —
B) (NH4)2S0O4 + KOH —

2. Hanmmmre ypaBHEeHHS peakuii 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 MOJIEKYISIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:

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

2. Hanmmure 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. Hanmmure ypaBHEHHS peaKiiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme:

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

2. Hanmmmre ypaBHEHHsI peakiiii B MOJEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme

. Ykaxure cpeny pactBopa u pH:




a) NaBr + HOH —

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

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

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

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

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuanr Ne 9

. Ykaxwure cpeny pactBopa u pH:

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

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

2. Hanmmmre ypaBHeHHs peakuyii B MOJICKYJIIPHOM 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 MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

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

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

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

Bapuant Ne 11

. Ykaxure cpeny pactBopa u pH:

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

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

2. Hannmmre ypaBHEHHsI peakfii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) CH3COONH4 + HOH —

6) Zn(NO3)2 + HOH —

B) Na3PO4 + HOH —

Bapuant Ne 12

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:

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

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

6) CuBr2 + HOH —

B) Na2SiO3 + HOH —

Bapuant Ne 13

. Ykaxure cpeny pactBopa u pH:

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

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

2. Hannmmre ypaBHEHHsI peakiii B MOJEKYISIPHOW 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 ypaBHEHUS peakiyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIIPHOH (opMe:

a) FeCI12 + KOH —
6) CH3COONH4 + NaOH —




B) K2Si03 + HCI —

2. Hammure ypaBHEHUS PEaKIMid B MOJICKYISIPHOW M HOHHO-MOJICKYJIIpHO# opMme. Ykakute cpeny pactBopa u pH:
a) NaCN + HOH —

0) SnI2 + HOH —

B) K2SO4 + HOH —

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpain 9 Gaios

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

- OIIEHKA «YIOBJICTBOPUTEIEHO)» BRICTABIICTCS CTYCHTY, €CIIH OH Habpai 5,5 6amios

- OLIEHKa «HEYIOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpaa MeHee 5,5 6asos.

TK 4 «OxucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIINNY

Bapwuanr 1
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTEIbh U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUI TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapuant 2
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KO3 (PUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINi
BapuanT 3
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3 (PUITMEHTHI, YKa3aB OKHCIUTEIbh 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 ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OnpeznenuTte THIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapuant 5
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KO3 (QUITMEHTHI, YKa3aB OKHCIUTEIbh 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 YPaBHEHUH PACcCTaBUTh KO3 (DUITMEHTHI, YKa3aB OKHCIUTETb U BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20
6) KC103 + HCI — CI2 + KC1 + H20

OnpeznenuTte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapuant 7
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3 (DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

6) KNO3 — KNO2 + 02

OnpenenHTe THUII IPUBEICHHBIX BBIIIE OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peaKL[Hﬁ

Bapuanr 8

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

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




Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii
Bapuanr 9
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHEHUH 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
BapuanT 10
Ha ocHOBaHHM 3JIE€KTPOHHBIX yPaBHEHUI PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

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

Omnpenenute TUI MPUBEICHHBIX BBIIIE OKUCIHTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIHIA
Bapmuanr 11
Ha ocHOBaHMHM 3NIEKTPOHHBIX YpaBHEHHI PaCcCTaBUTh KOI()(PUIIMEHTHI, yKa3aB OKHCIUTENb U BOCCTAHOBHUTEIb

a) Cu + H2SO4 — CuS0O4 + SO2 + H20
6) S + KOH — K2S03 + K28 + H20

Omnpenenure TUI MPUBEICHHBIX BBIIIE OKUCIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIHIA
BapuanT 12
Ha ocHOBaHMHM 3NIEKTPOHHBIX YpaBHEHHI PACCTaBUTh KOI()(PUIIMEHTHI, yKa3aB OKHCIUTENb U BOCCTAHOBHUTEIb

a) 12 + C12 + H20 — HIO3 + HC1
6) KCI03 — KCI + 02

Omnpenenure TUM MPUBEJCHHBIX BBILIE OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH
BapuanT 13
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOA((PHUIINCHTHI, yKa3aB OKUCIIHTENb U BOCCTAHOBHTEIb

a) FeCI3 + SnCI2 — FeCI2 + SnCl4
6) H2S + 02 — SO2 + H20

Ormpezesute THIT IPUBEJCHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii
Bapuant 14
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOG (GHUIINCHTEI, yKa3aB OKUCIIHTENb U BOCCTAHOBHUTEIb

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

Omnpenenure TUM MPUBEICHHBIX BBIIIE OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIHH
BapuanT 15
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOG DHUIIUCHTEI, 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 3JI€KTPOHHBIX YPaBHEHUH PAacCTaBUTh KO3 (GHUIIUCHTEI, yKa3aB OKUCIHTENb 1 BOCCTAHOBHTEIb

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

Kpurepuu onenku:

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

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

- OLICHKA «YIOBJICTBOPUTEIILHO)» BBICTABISIETCS CTY/ICHTY,ECIIH OH Habpain 3,5 6ajuioB

- OLICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABIISIETCS CTYACHTY,ECIIH OH Habpas MeHee 3,5 6amios.

TK 5 PI'P Ha Temy «XUMHYECKHE PACUETHD)

PacuetHo-rpadudeckas padboTa cTyIEHTOB 09HOH (opMbI 00ydeHHUS
PacuerHo-rpaduueckas padora (PI'P) Ha Temy «Xumuueckue pacueTs». Llenbio Bemmonnenus PI'P sBnsieTcs 3akperuienue




TEOPETUIECKUX 3HAHUH, BHIHOCUMBIX HA CAMOCTOATENBHYIO PadOTy CTYJEHTOB, IO3BOJISIOLINX OCBOUTH CIEUANbHBIE Pa3IeIibl
JMCIUATIINHEI.
B 3amaun PI'P Bxoaur:

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

. paboTaTh CaMOCTOSITEIIBHO;

. HAY4UTHCSA MICHTH(OHUIMPOBATEH BEIIECTBA

CrpykTypa pacyeTHO-rpapuIecKoil paboThl U e OPUCHTHPOBOYHBIH 00BEM
3amanme (1 c.)

JlucnepcHble CUCTEMBI.

KommiekcHble coequHEHUS.

OCHOBBI UICHTU(HKAIIMNA HEOPTAaHUICCKAX COCTHHCHHH.
lanpBanmueckue snementsl. DJ]C raapBaHUYECKUX IJIEMEHTOB.
OeKTponu3 pacIiaBoB U pacTBOpoB. 3akoH Dapanes

CHHCOK HCITI0JIb30BaHHBIX HCTOYHUKOB (0,5¢.)

DA e~

BI)IHOJIHSIGTCS[ PFP CTy)IeHTOM I/IH}II/IBI/I}IyaHBHO oJg pyKOBOIICTBOM HpeHOI[aBaTeJIH BO BHeayI[I/ITOpHOG BpeMﬂ, CaMOCTOSATECIIBHO.
CpoK c1auu 3aKOHYCHHOH paboThl Ha MPOBEPKY PYKOBOIUTEIIO YKa3bIBaeTCs B 3aMaHuu. [locie mpoBepKU U T0pabOTKU YKa3aHHBIX
3aMevaHui, pabora 3amuinaeTcs. [Ipu MoJIOKUTETLHON OIICHKE BBHITIOJTHEHHON CTYyICHTOM pab0Te Ha TUTYJILHOM JIUCTE PabOThI
cTaBUTCA - "'3a4TEHO".

Kpurepun oneHku:

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

- OIIEHKA «XOPOIIO» BEICTABIACTCS CTYICHTY, €CII OH Habpan 12 6amios

- OLICHKA «yJIOBJIETBOPUTEIHHO» BBICTABISAETCS CTYCHTY, €CIIM OH Habpai 9 6amioB

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY ,eCII OH HaOpai MeHee 9 Gaiuos.

HaunmMenoBanue 1a60paTopHBIX paboT

OmnpeneneHue SKBUBAJICHTHOI Macchl MeTalla 0 00beMY BBIAEIUBILETOCS BOJOPOA.
OnpezneneHye 3HTaIbINY PEAKUH HEUTpanu3anuu

CKOPOCTh XMMHUYECKUX PEAKIUI U XUMUYECKOE paBHOBECHE

IIpuroroBneHue 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.
Xumudeckas CBA3b U CTPOSHHE MOJIEKyJI. DHepreTuka XMMHUUECKUX MIPOLECCcOB. XUMHUUECKast KHHETHKa

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (hopMyiy 3nementa Ne 85. HazoBuTe 3TOT 3/lEeMEHT U yKaXkKHTe, B KaKOM IHEepHOJE,
TpyIHIle ¥ NOATPYIIEe OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX YHEPIeTHUECKHX YPOBHSIX U MOLYPOBHSAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpudeckyio cxemy obpazoBaHus Moiekyn H2 um N2. CKkoJbko G- U 7- CBSI3eH
B OTHUX MOJIEKyJax?

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

4. Kak cnenyer n3MeHHUTh AaBJIeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHMUUTHh CKOPOCTh PEAKLIUHU 2802 (1) + O2 (1)
— 2S03 () B 27 pa3?

5. BerunennTs TeMnepatypHbIid 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 M rpaMUECKyI0 CXeMy PACIIPEACNICHUs €TO JICKTPOHOB I10

SHEPreTHUECKUM SUeiiKaM B HOPMAIEHOM U BO30YKIEHHOM COCTOSTHHAX. Kak BiuseT creneHb BO30YKICHHUS dJICKTPOHOB Hoga Ha
€ro BaJeHTHOE COCTOSHUE?

2. Kakue THITBI XUMHYECKOH CBsI3W MMEIOT MecTo B MoJiekynax CO2, C12? M300pa3uTh reOMETPHYECKOE CTPOCHHE MOJICKYIT
M CXEMBI MIePEKPHIBAHUS HICKTPOHHBIX 00JIAKOB.
3. Paccuntats sHTanbmm0 obpasoBanus HCI, ucxons u3 TepMOXUMHYIECKOTO 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 obpatHOi peakimu N2 (r) + O2 (r)[] 2NO (T), ecnu yBenn4uTh AaBIEHHE B 2 pasa, a
TEeMIepaTypy OCTaBUTh IIOCTOSHHOM?




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

2CO (r) + 02 (r)L12CO2 (1) — 566 xIx

a) IpH MOHIKEHUHU TeMIIepaTyphl;

0) py MOHKESHUU JTaBICHUSA?

Hanummre Belpa’keHHE KOHCTaHTBI PABHOBECHSI 9TOM pEaKkLuu.

BapuanT Ne 3

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

a) B IipeZieNiax JaHHOTO Neproa; 0) B mpeaenax AaHHO! rpynbl. OTBET NPOMUTIOCTPUPOBATh IPUMEPAMHU.

2. Kax obpa3yercs nonHas cBsi3b? Kakue 3nemMeHTH criocoOHbI ee 00pa3oBbIBaTh? [IpHBECTH IPUMEPEL.

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

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

5. BeramennTs TeMneparypHbIi K03 (GUINSHT CKOPOCTH PEaKIHH, €CNU MPH MOBHIMEHNH TeMnepartypsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKI1u Bo3pocia 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 xIx

Bapuant Ne 4
1. Kakne smeMeHTHI IepHoIUUecKOl CHCTEMBI TIPECTABIAIOT CO00I caMblif aKTHBHBIN METalll M CaMblil aKTHBHBIH
HemeTamn? JlaTh 0OBSICHEHUS U COCTABUTh MOJHbIE 3IEKTPOHHbIE (hOPMYIIBI THX DIIEMEHTOB.
2. N300pa3uth cTpykrypHbie Gopmyiisl coeaunenunin K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTCIICHH OKHACICHHOCTH
3JIEMEHTOB B 3THX COeMHEHMIX? Kakie THIIBI XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKyJax?
3. BbruncnnTh, CKOIBKO TEIUIOTH BBLACIUTCA MPH o0ure | kr cynbduaa MUHKA IO PEaKIuu:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 ]k
4. Bo ckompko pa3 3amemmurces mpsmast peakuus  3H2 (r) + N2 ()] 2NH3 () €CJIU JIaBJICHUE B CUCTEME yNaJeT B 2
paza?
5. Ha ckonmpko rpagycoB Hago yBEIHUYHThH TEMIIEPaTypy, UTOOBI CKOPOCTh PEaKIMU Bo3pocia B 27 pa3s, eciu
TeMIepaTypHbIH KO3 (OUINEHT CKOPOCTH PeaKny paBeH 37
6. B xakoM HamnpaBJIEHUM CMECTUTCSI PABHOBECUE PEAKLIUU

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

0) IpH NOHIKCHUH TEMIIEPaTyPHI;

B) IIpU MOBBIIIEHUH KoHIeHTpanun CO2?

BapuanT Ne 5

1. N306pa3uts pacmpeneneHne 3IeKTPOHOB MO KBAaHTOBBIM S4YeHkaM B aTOMax aproHa, Kambls, docdopa.

2. [TpuBecTy mprMep MOJICKYJIbI C Sp2- THOPUIU3ALMEH SIEKTPOHHBIX 007aKoB. Kakol yrona Mexziy cBA3sIMU B 3TOM
Moutekyie? M300pa3uTs ee MpocTPaHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBNNIO 00pa3soBanusa CS2, ucxons M3 ypaBHEHHS

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

4. Kak u3MeHHTCS CKOPOCTh pEaKIuu 2NO (1) + CI2 (r)[] 2NOCI (1) pu yBenuueHUn KoHneHTpauuu NO B 2 paza?
5. Kak u3MeHHTCSI CKOPOCTh peakiuu MpH HoBsimeHun temmepaTtypsl ¢ 0 °C o 50 °C, ecnu TemmepaTypHBIH
K09(UIMEHT CKOPOCTH PEAKIIHH PaBeH 37

6. B xakoM HampaBJIeHHH CMECTHUTCS PAaBHOBECHE PEAKIIH

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

Bapuant Ne 6
l. BaneHTHBIC JIEKTPOHBI ATOMOB 3JIEMEHTOB ONHCHIBAIOTCA (hopMymamu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH 37IEMEHTHI U COCTABLTE MOJHBIE 3JIEKTPOHHBIE (POPMYJIBI HX ATOMOB.
2. ITpuBecTy pUMEPHI MOJICKYJT BEIIECTB, B KOTOPBIX aTOMBI COCMHSIINCH Obl KOBAJICHTHOH MOJSAPHOM 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/[»/Mob:
4. Paccunraiite ckopocts xummdeckoir peakmmu  2NO (1) + O2 (1) — 2NO2 (1), eciu KOHIEHTPAIlH BEIIECTB
cocrasisitot: [NO] = 0,02 mons/it; [O2] = 0,03 mMomb/i;




[NO2]=0,01 mons/n

5. BhruncnuTh TeMiepatrypHblid Ko3()(GUIUEHT CKOPOCTH PEaKIMH, €CIU MPU MOBBIMICHUH TeMieparypsl Ha 30 °C
CKOPOCTH pPeakuuy Bo3pocia B 64 paza.
6. Kaxumu m3MEHEHUSIMU TEeMIIepaTypsbl, JaBICHUS U KOHIEHTpanuu [O2] MOXKHO CMECTHTH BIIPABO PAaBHOBECHE PEAKIIUH

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

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ACHTY,ECJIN OH Habpan 15 Gamios

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

- OIIEHKA «YJIOBJICTBOPUTEIEHOY BRICTABIIACTCS CTYICHTY,eCIH OH Habpai He MeHee 9 6aoB
- OILIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpaa MeHee 9 6amoB.

[1K 2 Bona. O61mas XxapakTepucTHKa pacTBOPOB. PacTBOPHI AJIEKTPOIUTOB.

BapuanTt Ne 1

1. Jaiite onpenencHue pacTBOpa, paCTBOPUTENL, PACTBOPEHHOTO BellecTBa. ONpenennTe pacTBOPUTENL U PACTBOPEHHOE
BEIIIECTBO B PacTBOpE, MOIyuyeHHOM pu cMemuBanuu: a) 100 r Bogs! u 200 1 caxapa; 6) 200 r Boas! u 100 r anetona.

2. Kak obecrnieunth ycioBus, 3aMestomue ruaposn3? Kak yckoputs ruapoan3?

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

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

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KueHus Bozbl, ecnu B 300 r Boabl pactBoputh 27 r nimoko3sl C6H1206?
D0ymmmockonuaeckas kKoHcTanTta Boasl E = 0,52 °C.

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

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

Bapuant Ne 2

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

2. Uro Takoe AIEKTPOIUTUYECKAs AUCCOLMAIMS U KaK 3aBHCUT JTOT MPOIECC OT HOHU3UPYIOUIEH CHIIBI PACTBOPHUTENS U
Xapakrepa XMMHYECKOH CBS3U B MOJICKYJIC 3JIeKTpoInuTa?

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, cofeprkamero 20 r caxapa C12H22011 B 400 r BosI.
Kpunockonuueckas koncranta Boasl K = 1,86 °C.

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

n3oToHnueckuit ko3 punuent. EH20=0,52.

BapuanT Ne 3

1. Kak mpupoaa pacTBOpHTeNs U pacCTBOPEHHOTO BEUIECTBA BIHUSIOT HA paCTBOPUMOCTH? B KakoM pacTBOpuTele — BOJAE WU
OeH3oie — OyIyT Jydllle PacTBOPATHCA aMMHUaK U cepoyriepon CS27?

2. JaiiTe onpeaencHus CIEAYIOMAM TEPMUHAM: JJICKTPOTUTHYCCKAsT TUCCOIHAIHS, IIEKTPOIHUTHI, HEIICKTPOIIHTHI,
KaTHOHBI, aHHOHBI. [IprBeuTe IpUMEpPBI 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, cojepskamiero B 2 i 18,4 r rmunepuna C3H8O3, mpu 27 °C.

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

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

€CJIM ATOT pacTBOp Kpucramumsyercs npu -2 °C. Kpuockonuueckas konctanta Bojasl K = 1,86 °C.

Bapuanr Ne 4

1. Yro Takoe auarpamMma cocTosiHUs BOJpl? KakoBO arperatHoe cOCTOsIHHE BOABI MpHU cienyromux ycnoBusax: a) T = 293 K,
P =100 xIIa; 6) t =50 °C, P =200 IIa?

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

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

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

5. Ipu xaxoit mpubmm3uTeNsEHO TeMmmeparype Oyner xkumners 40 %-HbIil pacTBop 3THIOBOTO criupta C2H50H B BOmE?
D0yanmuockonuaeckas KoHcTanTta Boabl E = 0,52.

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

ko3 durment. KH20=1,86

Bapuant Ne 5




L. IIpu onmMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHUCTAJUIM3YIOTCS pacTBOpUTenb U pactBop? Chopmynupyiite
COOTBETCTBYIOIIHE 3aKOHEI.

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

3. KoncranTa auccoumnarmu oprodochopHoit kuciorel H3PO4 no neproii crynenu pasaa 7,11¢10-3. IIpeneOperas
Jccolanuei o ApyruM CTyIEHsM, BBIYACINUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTtBope 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 KumneHus: pacTBOpa HEdJIEKTpoJuTa, conepsxkamiero 3,01+1023 monexyn B 1uTpe BOABI?
D0ymmmockonuieckas KoHcTanTa ol 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 nmpuYMHa MX aHOMAJIBHOCTH H
KaKOBa POJIb AHOMAJIUK BOJBI B Ipupoze?

2. Urto Takoe CTeneHb OUCCOLMAIMU U KaK OHAa 3aBUCUT OT KOHIIEHTpalUHu pacTBopa’

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

4. PaccunrtaTe MONIEKYNSPHYIO MacCy HE3JEKTPOJUTA, €CIIU B 5 J1 pacTBOpa CONEPKUTCH 2,5 T HEIJNEKTPOIUTa, a
ocMOTHUECKoe JaBieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.

5. Ha ckoibpKko TrpasycoB MOBBICHTCS TeMIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmmockonuaeckas koncTanrta Boasl E = 0,52 °C.

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

Onpeznenure Kaxyuyrocs crenenb auccouuarnnu ZnCl2 B atom pactBope. KH20=1,86

Kputepuu onenku:

- OLIEHKA «OTJINYHOY» BBICTABIIAETCA CTYCHTY,eCIH OH Habpan 15 6annoB

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

- OLICHKA «YIOBJIETBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY,ECIIN OH Habpall He MeHee 9 6aioB
- OIICHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIIICTCS CTYACHTY, €CIH OH Habpax MeHee 9 6aioB.

Bompock! it ipoBeeHust MPOMEKYTOYHON aTTecTaiuu B hoopme dk3amena (1 cemectp):

L. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MAcCChl U SHEPIHH, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOIIIEHUH, 3aKOH SKBUBAJICHTOB.

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH OOBEMHBIX OTHOIICHWH, 3aKOH ABOTaJIpO W €T0 CIEIACTBHSL. METOIBI ONpeIeIeHHs
MOJIEKYJIIPHBIX MacC Ia30B.

3. [leprognueckuil 3axkoH U nepuoauueckas cucrema /. YI. Menneneesa. [leproapl, Tpynnel U NOATPYMIIBI IEPUOIUYECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOM CHCTEME.

4. Crtpoenune atoma. [loctynater bopa.

5. KBanToBbIe 4ncna, ux GU3NUECKUIl CMBICIL.

6. DeKTpOHHAss OpOHUTaNb U «KBaHTOBas stueiikay. [Ipuniun IMaymu. 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. DHEpPrusi HOHU3AINHN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THnbI XUMHYECKOH CBSI3M, MX OCOOCHHOCTH.

10. Xumuueckasi CBA3b U €€ OCHOBHBIE XapaKTEPUCTUKH.

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

12. CriocoOb1 00pa3oBaHusl KOBaJCHTHONH XMMHUYECKOH CBSI3H.

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

14. IonsipHOCTh XMMUYECKON CBSA3H. DINEKTPUUECKUH MOMEHT OMIIOJNSA MOJIEKYJIBL.

15. Honnas cBs3b, €€ ocodennoctH. CTerneHs HOHHOCTH CBSI3H.

16. BonoponHas cBs3b, €€ 0COOEHHOCTH U BIMSHUE Ha CBOMCTBA BEILECTB.

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

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

19. Makpo- U MHUKPOCOCTOSIHUE BelIeCTBa. BeposITHOCTb COCTOSIHUSI CUCTEMBI U SHTPOIHSI.

20. HarnpaBiieHHOCTh caMOITPOU3BOJIBHOTO MPOTEKAHUS XUMHUYCSCKUX peakimid. Jueprus [mdoOca.

21. Xumuueckas KuHETHKa. CKOpOCTh XMMMUYECKAX PEAKIUH B TOMOI€HHOH U F€TEpPOre€HHOM CHUCTEME.
22. BrausHue npupoabl pearupyrolux BELIeCTB U TeMIIEpaTypbl Ha CKOPOCTh XUMHUYECKOH peaKIuH.
23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUYECKON peakunu. MeXaHusMm JeHCTBUS KaTalnu3aTopa.
24. OO6parnMble 1 HEOOpATUMBIE XUMHIECKHE PEAKINH. XHUMHUIECKOe PaBHOBECHE.

25. CwMemnenne xumudeckoro pasHoBecus. Ilpuniumn Jle Ilarense.

26. Bona, eé ¢usuueckre cBoicTBa. JlMarpaMma COCTOSIHHUSI BOJIBI.

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

28. PactBopsl. 'mapataas teopus J[.J1. Menneneesa. TemtoBeie 3(h(eKTsl pacTBOPEHUS.

29. PacTBOpuMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.




30.
31.
32.
33.

PacTBOpUMOCTB Ta30B B KHIKOCTSX.

Konuenrpanus pacTBopoB, €€ BUJIBL

OcMoc, ocMOTHYECKOE JaBJIeHHe pacTBOpoB. 3akoH BanTt — ['odda a1t pacTBOPOB HEINEKTPOIUTOB W 3IEKTPOIUTOB.
INoHmwkeHne QaBIeHNS HACBHIIIEHHOTO Iapa pacTBOPHUTEIS HAJ pacTBOPOM. 3akoH Payis I pacTBOPOB HEINEKTPOIUTOB

U 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. 3akoH Payiis aist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIUTOB.
IlonnxeHue Temneparypbl KpUCTAJUIM3AMK pacTBOpa. 3aKoH Payiis A pacTBOPOB HERNIEKTPOIUTOB U AIIEKTPOIHUTOB.
Teopus 31€KTPOJUTUUECKON TUCCOLMALUY.

ITpumenumocTh 3akoHOB Bant — I'odda u Payns k pacTBopam 371€KTPOJIUTOB.

Cra0ble 3JeKTPOJIUTHI, X THCCOIHAIIL. 3aKoH pa3basieHns OcTBanbaa.

CHJIbHBIE DJIEKTPOJMTHI, UX JUCCOUUAINS. AKTUBHOCTh HOHOB.

Peakuuy moHHOrOo 0OMEHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.

DneKTpoITHYECKass AUccouuanys Boasl. HelTpanbHble, KUCIBIE U ILEJI0YHbIE PACTBOPHI.

Bopoponusiii nokaszarens. Illkana pH, merons! onpenenenus pH.

I'uaponus, ero KONWYeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTH TUAPOJHM3a OT KOHLUEHTPALUU W TeMIepaTypbl pacTBopa.
I'maponus coneit u ero Bubl (Ha MpUMEpe YPaBHEHUM IMAPOIN3a COOTBETCTBYIOIUX COJIEH).

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

JlucriepcHbIe CHCTEMBI, X KIacCH(pUKaMs MO CTeNeHH AucrepcHOCTH. CBOOOTHO- U CBS3HOIUCIIEPCHBIE CHCTEMEI.
YcroitunBocTh TUCEpCHBIX cucTeM. DakTopbl CTa0MIU3alMK AUCIEPCHBIX CHCTEM.

CopOrust 1 €€ BHIIBI.

Konnounnele pactBopsl. CTpoeHHE KOMIOUAHON MMLENIIBL.

Koarynsiuus KoJTOMIHBIX pacTBOPOB U (aKTOpHI, €€ BHI3BIBAIOIINE.

THUNBI OKUCIUTENIBHO-BOCCTAHOBUTEBHBIX PEAKLUI.

Peakiun oxucnenus. BaxHeime BocCTaHOBUTEIH.

Peakiiuu BoccraHoBieHHs. BakHeHIIInEe OKMCIUTENIH.

OKHCIUTETbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTb.

DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIHUAIBI U PsJl HAIPSDKEHUH METaIOB.

[MonsaTne xuMudeckoil naeHTUQUKay. KauyecTBeHHbIE peakiuy Ha MOHBI.

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

TK 6 AnkeHbl. ATKUHBI. ApeHBI

Kpurepnu onenku:

- OIIEHKA «OTJIMYHO» BBICTABIIACTCS CTYJICHTY, €ClI OH Habpan 12 6amio

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

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

TK 8 CriupThl, anbaeruabl U KeTOHBI, KAPOOHOBBIE KUCIOTHI

Kpurepuu onenku:

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

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

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

Tetpanp 1a00paTOPHBIX pabOT

HanmenoBanue nabopaTopHBIX paboT

M3yuenune cBOMCTB NpeiebHBIX YITIEBOJOPOIOB
W3yuenue cBOWCTB HENPEAEIbHbBIX YIIIEBOAOPOIOB
H3y4enue CBOIMCTB CIIMPTOB, KETOHOB, KAPOOHOBBIX KICIOT
W3ydeHue cBOUCTB KUPOB

N3yueHne cBOWCTB yIJIEBOJOB

PacnoznaBanue miuacTMacc U BOJIOKOH

Kpurepuu oneHku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIIM OH Habpan 5 6aioB

- OLIEHKA «XOPOIIO» BRICTABIAETCA CTYICHTY, €CIIM OH HabOpais He MeHee 3,5 6amioB

- 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 «Ankansl, ANKeHbI. ATKUHBL. APEHBDY

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

2. INepeuncianuTe OCHOBHBIE METOBI MTOYYCHHS aJIKaHOB. [IpHBEANTE COOTBETCTBYIOIIHE PEAKIIHH.

3. VKaxuTe OCHOBHOE OTJIMYME XMMHUYECKUX CBOMCTB alKaHOB OT APYTMX OpraHMdyeckux coeauHeHuid. [Ipu nomouu
YPaBHEHUI XUMHUYECKUX PEAKLINHI TIOKAXKUTE, KaK B3aMMOEHCTBYIOT aJIKAHBI C TaJlOr€HaMU.

4. Kakue peakuun XapakrepHs! Ui ankaHoB. Kak ankanel B3aumoneicTByIoT ¢ kucinotamu? IIpuBeanTe ypaBHEHUs
peakuuit HuTpoBaHus o KoHosanosy.

5. Kak npoTekaroT peakuuy OKMCIICHHs y ankaHoB? Hamummre ypaBHEHHS COOTBETCTBYIOLIMX peakuuil.

6. Ankensl. O6mast ¢popmyia. [laliTe Ha3BaHUS NEPBBIM YETHIPEM IPEACTABBINTEIIMAIKEHOB.

7. [epeuncanre OCHOBHBIE METOJBI ITOYIEHHS alkeHOB. [IpHBeIHUTE COOTBETCTBYIOIINE YPABHEHUS PEAKIIHIA.

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

9. Kaxue peakiyn nHanbonee XapakTepHbl Ul ankeHOB. Hammmmire peakuuy ruapupoBanust 1 GpOMHPOBAHHUS.

10. ITpaBuno MapkoBHuKoBa. HammmmTe peaxiiuio B3anMOAEHCTBHS MPOIICHAa ¢ OPOMOBOIOPOIOM M PEAKIIMIO THAPATAIIHIO,
11. Kak ankeHpl B3aMMOJEHCTBYIOT C OKHCIUTEISIMU?

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

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

14. Kakue peakunu xapakTepHbl Ui aIKHHOB. UTO SIBIISETCS OTIMYUTEIBHON OCOOEHHOCTBIO aJKUHOB OT aJIKEHOB?
15. Hamumwure peakuuu npucoeauHenus k ankuHam H2, Br2,HBr, H20.

16. Hanummure peakuuio TpuMepU3aluy aleTUICHA, IPU KAKUX YCIOBUSAX OHA MPOTEKAET?

17. Apensl. Obmas popmyna. YkaxuTe Ha 0COOCHHOCTH CTPOECHUS apeHOB. [IpuBequTe COOTBETCTBYIOIIUE yPaBHEHUS
peaKuui.

18. INepeuncaure cocoOB! MOMy4YeHUS apeHoB. [IpiBeaUTe COOTBETCTBYIOIINE YPABHEHNS PEAKIIHIA.

19. OOBsicHUTE crenn(IIHOCT CBOWCTB apOMAaTHYECKUX YB ¢ y4eToM MX CTpOCHHUS.

20. Kaxue peakuum xapakrepHbl Ui apeHOB. Kak NeHCTBYIOT OKMCIUTENN HA apeHBbl.

21. Hamumure peakuuio npucoenunenus H2 xk 6eHzony.

22. Kaxk nmpotekaror peakunn B3aumozneiictsus 6enzona ¢ Cl12, H2SO4, HNO3.

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

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

25. [IpuBemure nmpuMep peakuy B3aMMOJCHCTBHS HUTPOOEH30JIa C A30THOM KHCIOTOM.

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

Kpurepun oneHku:

- OIIEHKA «OTJIMYHO» BEICTABIACTCS CTY/ICHTY, €ClI OH Habpan 15 6amroB

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

- OLICHKA «YOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 9 OayioB
- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABILSIETCSA CTYACHTY, €CII OH HabOpain MeHee 9 Gaios.

IIK 4 «Kucnopoacoaepskarine yriaeBoaopoabh»

L. Kaxue coenHEHUSI OTHOCAT K KHCJIOPOJACO/ACPXKAIMM OPraHNYeCKUM coeJuHEeHUsM. [IpuBenure ux oduue GopMyIibL.
ITo kakoMy pU3HAKy OHU OTIMYAOTCA?

2. Cruptel. OxapakTepu3yiTe 3TOT KIacC OpraHHYECKHX coeAnHeHui. [IpuBennTe uX Kiaccu(HUKAIHUIO.

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

4. Kak pearupyroT cnupThbl ¢ METAIIMYECKUM HATpUEM M YKCYCHOM kuciotoil. Hanumute ypaBHeHus peakuuil. Kakue
HPOIYKTHI IPH 3TOM 00Pa3yIOTCSL.

5. Hanumure peaxiuio geruaparanuu 3taHona. Uto obpasyeTcs €cly peakiuio MPOBOAUTH B U30BITKE criupTa?

6. HasoBurte n3omepsl BaJlepHaHOBOM KMCIIOTHI IO MEXIyHapoJHOW HOMeHKIaType. M300pasure ux cTpyKTypHbIe
(hopMyITBL.

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

7. Kakyio peaxiiro Hy>KHO IIPOBECTH, YTOOBI IIPEBPATUTH JINHOJIICHOBYIO KHCIIOTY B JIMHOJIEBYIO, a 3aTEM B CTEAPHHOBYIO?
8. ITpr moMoIM KakuX XUMHYECKHX PEaKIMi MOXKHO Pa3iIMYUTh CIEAYIOIINE BEIIECTBa: IPOMAHOI, YKCYyCHasi KUCIIOTa,
STaHalb?

9. Pacrionoxute coenMHEHNS B MOPSIIKE BO3PACTaHMS KUCIOTHBIX CBOMCTB:

a) yKCyCHas KUCIIOTa; 0) 3TaHONT; B) EHON; T) MypaBbUHAS KUCIIOTA.

10. C NOMOIIBIO KAKMX PEaKUUil MOXKHO OCYLIECTBUTH ITPEBPALLCHHUS:

a) aTAaHOI — X || arerar HaTpus;

6) meraHon —y L] (hopMuat Kaus;

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

1. ConsiMM KakMX KHCIOT SIBIISIFOTCS:

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

r) popMHAT KaITus.

HazoBuTe KUCIOTHI 110 MEXIyHapOJHOH HOMEHKIaType. Hanumure ypaBHeHHS XMMHYECKUX PEaKIHiL.

12. Harmmmure ctpykrypHBIE (DOPMYIIBI CIOKHBIX 3(UPOB M KapOOHOBHIX KHCIOT, mMeromux coctae C7H1402. Hazosute
STH BEIIEeCTBA.

13. W3 xakux KUCIOT U CIIUPTOB MOTYT OBITH IOJyYEHBI:




a) aTunopmuar; 0) METWIBAIEPHUHAT; B) METHIIIPOIIHOHAT; T) MPOMUIHUTPAT. Hanumute ypaBHEHUS peakuuil.

14. HammmunTe ypaBHEHUs peakuuii STepuUKain 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 ypaBHEeHHs peakUuii, ¢ MOMOLIBIO KOTOPBIX MOXKHO OCYLIECTBHUTH CIEAYIOIINE IPEBPAIICHUS:
a) 6yraHor—1 [] Oyranans [ | OyTraHOBas KuCJIOTa || MpommIOyTHpaT;

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

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

a) Tpucteapar; 0) TpuoieaT; B) IMOJEHHOCTEapaT; T) TPUIMHONEAT;

1) IUnajabMUTOCTEapaT

HammmmTe cTpykrypHBIe (OPMYIIBI THX BEIIECTB.

18. OcCyIecTBUTh CIeAYIOMUe MPeBpaICHNUS:

KUK xKUp (Macio) [ TBEpabIi xup [ MbLIO.

19 Hanumure ypaBHEHHs BOJHOTO U IIEIOYHOTO THAPOIIN3A I CIEAYIONINX KUPOB:
a) oJieocTeaponanbMuaT; 0) JUIMHOIEHOOIeaT; B) JUCTeaporaIbMHUaT.

19. B peakuuu stepudukanuu 3raHona Maccoi 1,61T U yKCycHO#M KHUCIOTHI Maccoil 1,8r BBIXOJ TOTOBOTO MpPOJIYKTa
cocraBuil 75%. Onpenenure Maccy 3TUIaLETaTa, KOTOPYO MOKHO NOJIY4YHTh B JaHHOM peakuuu. Oteet: 1,98r.
20. W3o00pasute cTpykrypHBIE GOpMYIBI  a) JI-TIFOKO3HI, 6) L—ryroxo3sr; B) o—J[-Tmokonmpano3sl; 1) B-JI—
TIIIOKO(ypaHo3
21. Kakue u3 mpencTaBIeHHBIX BEHIECTB SBISIOTCS O, a Kakue [—Tayromepamu ?
22. Hanummure ypaBHeHHs peakuuil clIenyroluX IpeBpaIleHuil
KUCIIOTA MHOTOATOMHBIH CIUPT
[JII0KO032
9TaHOI STHI—O0—TIIFOKO3H]]
23. N3o06pa3ute TayToMepHbIE (GOPMBI (PPYKTO3HI.
24, Kakoii 06bem okcuaa yrnepoaa (IV) (H.y.) BeIACTUTCS TPU CIMPTOBOM OpOXKEHUH TIFOKO3bI Maccoit 100r?  OTtsert:
24,811.
25. ITpu GpoXEeHUH TIMIOKO3BI MOYYHIN 3TaHoI Maccoi 500r, BeIxon kKoToporo coctaBui 80%. Kakas macca riroko3sl
nojBepriaachk OpoxKeHuto?
26. CocTaBbTe ypaBHEHHS PEaKUMH CIENYIOLUIMX MPEeBpaIeHUH:

a) KpaxMay — TIII0K03a — 3TaHOJ — OKcHI yraepona (IV) — kpaxman
VkakuTe ycI0BUS IPOTEKAHUS PeaKLUi
27. caxapoza — X — 3TaHOJI
HazoBute Bemectso X. Hanumunre ypaBHEHHs peaKiuid.

28. Kak nomy4uts U3 KpaxMana INIOKOHAT Kanblus. Hamumunre ypaBHEHUs peakuui.
29. Hanumute ypaBHeHUs peakUuii, Ipy MOMOIIM KOTOPBIX MOXHO OTJIMYUTH BOJHBIA pacTBOP IIIOKO3BI OT pacTBOpa
Caxaposbl.

Kputepuu ouenku:

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

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

- OIIEHKA «YJIOBJICTBOPUTENEHOY BEICTABIACTCA CTYICHTY, €CIIM OH HaOpai He MeHee 9 6anoB
- OLIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISCTCS CTYAEHTY, €CIM OH Habpan MeHee 9 6amoB.

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

1. Koppo3sust MeTaninos u ee BUIBL

2. MeTo/p! 3alIUTHI OT KOPPO3UU METAIIOB.

3. OCOOCHHOCTH CBOMCTB aTOMa yriiepoja B OPraHMYECKUX COCITUHEHHSIX

4. Xapakrep XUMHUYECKUX CBS3€H M BAJICHTHOCTH YINIEPOJAA B OPraHUYECKUX COCIUHEHUSIX

5. Teopus crpoeHus opraHuyeckux coeauHeHudt A.M. bytneposa

6. Baxneiinive noHATHS OPraHUYECKONH XUMHUU

7. SBnenune uzomepuu

8. I'omonornueckuii psg. I'omonoru

9. VYrieBogopogHbIe paguKabl

10. Krnaccudukarust opraHHIecKux COeIMHEHUN

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

12. THUnbl XUMUYECKUX CBS3EH B OpPraHMYECKHX COeOUHEHUsX. OCHOBHBIE THIIbI XUMHUECKUX PEAKIHi B OpraHUYecKoit
XUMHHU

13. AnkaHbI (TIpe/ieNbHBIC WM HACHIIIEHHBIE YIIeBOI0poabl, apadunsl). HomenkiaTypa, gusndeckne, XuMudIeckue
cBoiictBa. [lomyuenue, npumenenue. L{uknoankansl

14. AJkeHbl (3THIICHOBBIE yrieBonopoasl). Homenknarypa, ¢pusnueckue, xumuueckue cBoiictsa. [lomydyeHue, npumeHeHue.
15. AJKIHBI (alleTHICHOBBIE yTiieBomopoasl). HoMeHkatypa, dusnueckue, xumudeckne cBoiictsa. [lomydenwe,
IpUMEHCHHE.

16. JlueHoBBIE YII€BOAOPOBI (AJIKAAUEHBI)




17. Apomarmnueckue yriaeBopopozasl. Homenknatypa, gusndeckue, xumudeckue cBoicTBa. [lomydeHne, mpuMeHEHHUE.

18. Cnuprsl. [IpenensHbie MHOroaroMublie criuptel. GeHonsl. HoMenkiatypa, Gpusnueckue, XMMUUECKUE CBOMCTBA.
IMoyuenne, npuMeHeHNE.

19. Anpnernnsl U keToHbl. HoMeHKIaTypa, ¢usndeckne, XMMHYeCcKie cBoicTBa. IlomydeHne, npuMeHEHHE.

20. Kapbonossie xucnotsl. Homenkiarypa, gusnueckue, XuMuieckue cBoiicTBa. [lomydeHue, mpuMeHeHue.

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

22. buonornuecku BaxHbIE OpraHudeckue BelecTsa. JKupbl

23. buonornuecku Ba)kHble OpraHMYECKUE BEIIECTBA. Y TJIEBOAbBI

24. A3zoTocojepKalliue OpraHuueckue coequHeHus. beaxu

25. IMomamepsl. Knaccudukamnus. CriocoObl OTYISHUS

6.2. TeMmbl NUCBMEHHBIX PadoT

1 cemectp

TK 1 «DxBrBaIeHT. 3aKOH YKBUBAICHTOB)

TK 2 «KoHueHTpanuu pacTBOPOB»

TK 3 «Peaxuuu nonnoro oomMena. ['uaponnsy

TK 4 «OxucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIINNY

TK 5 PI'P Ha Temy «XUMHUYECKUE PACUEThI»

I1K 1 Ha Temy «OCHOBHBIE 3aKOHBI U onpenenenus xumuu. Ctpoenue aroma. Ilepuoauueckas cucrema JI.I1. Menneneena.
XuMH9ecKkas CBSI3b M CTPOSHHE MOJIEKyJI. JHEpreTHKa XMMHUECKUX IIPOIECCOB. XUMHUYECKast KHHETHKa

I1K 2 Boga. O6m1as xapakTepuCcTHKa PaCcTBOPOB. PacTBOPHI 31€KTPOINTOB.

PI'P Ha Temy «XHUMHUYECKHE pacUETh»

PacueTHO-rpaduueckas paboTa CTYJCHTOB OYHON (POPMBI 00YUCHHS

PacuetHo-rpadudeckas padora (PI'P) Ha temy «Xnumudeckue pacuetsn». Llensio BemonHeHns PI'P sBiseTcs 3akperuieHne
TEOPETHUYECKHUX 3HAHUI, BBIHOCHMBIX Ha CAMOCTOSITENIFHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHELIHATIBHBIE Pa3/IeIbl
JUCLUIUIUHBL.

Brinonnsercs PI'P cryaeHToM MHIUMBUAYaIbHO IO pyKOBOACTBOM IPEIOIaBaTeNsl BO BHEAY IUTOPHOE BPEMsI, CAMOCTOSTENIBHO.
Cpok caun 3aKOHYEHHON pabOThI Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBAacTCs B 3a1aHKU. [loce mpoBepku U 10pabOTKH yKa3aHHBIX
3aMeuaHni, paboTa 3ammniaeTcs. [Ipy oI0KUTETFHOM OIICHKE BEITTOTHEHHOH CTyICHTOM paboTe Ha TUTYJIHFHOM JINCTE pabOTHI
CTaBUTCA - "3a4TeHO".

2 cemectp

TK 6 CtpoeHue npenenbHbIX yIIeBOJOPOAOB
TK 7 Ankenbl. AJTKUHBI. ApeHBbI

TK 8 Cnuptel. Anbaerubsl. KeToHsl.

TK 8 Terpaas mabopaTopHBIX padoT.

IIK 3 «Ankansl, ANKeHbl. ATKUHBL. APEHbBD»
IIK 4 «Kucnopoconeprxaiiye yriaeBo10poabh»

HamnmMenoBanue 1abopaTopHBIX paboT 3a 1 1 2 ceMecTpsl
OmnpeneneHue YKBUBAJICHTHOI Macchl MeTallia 110 00beMYy BBIISIUBILETOCS BOJOPOA.
OmnpeneneHue SHTANBINU PEAKIMU HEHTpanu3auu
CKOPOCTh XMMHUYECKUX PEAKIII U XUMUYECKOE pPAaBHOBECHE
IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPaLUuK
Peakuuu B pacTBOpax 3JEKTPOIUTOB

Kosnnounsele pacTBOpbl

Peakuuu oxkuCIEHNSA-BOCCTAHOBIICHUS

M3yuenune cBOMCTB NpeebHbIX YITIEBOJOPOIOB

H3y4enue cBOICTB HENPEIENbHbIX YITIEBOJI0OPOIOB
M3ydeHne cBONHCTB CIMPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
H3ydeHue cBOUCTB KUPOB

N3yueHne cBOWCTB yIJIEBOJOB




PacrnosnaBanue miaacTMacc U BOJIOKOH

6.3. IIpouenypa oneHUBaAHHUS

OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHI, HABBIKOB U (VJIH) OIBITA AEATEINBHOCTH, COOTBETCTBHUE
MHIUKATOpaM JIOCTH)KEHHS C(hOPMHUPOBAHHOCTH KOMIICTEHIIHMI OTPEICIICH B CICAYIOIIUX JTOKAIbHBIX HOPMATHBHBIX aKTaX:

1. TTonoxxeHue o TeKyIIel aTTecTaluu 3Hanui odydarommxcs B HUMU JITAY (B neiicTBYIOMEH peakiym).

2. ITomoxeHue 0 IPOMEKYTOTHOH aTTeCTalNH 00YJAOMINXCS IO IIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B AEHCTBYIOMIEH peJaKiunm).
JIOKyMeHTBI pa3MeleHs! B CBOOOIHOM focTyme Ha opuuuanbHoM caiite HUMU JlorI'AY https://ngma.su/ B pa3nene: ['maBHas
crpanuiia/Ceeenns 06 00pa3oBaTebHON opranu3anun/JIokanbHbIe HOPMAaTHBHBIC AKTHI.

3. [TonoxeHue o GoHIe OLIEHOYHBIX CPEICTB [ DNEKTPOHHBIN pecypc] : (mpuHATO pernenuem YueHnoro copeta HUMU JITAY Ne3 ot
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 JII'AY 6amibHO-peHTHHTOBOI CHCTEMO OLICHKH 3HAHHUH CTYJICHTOB OYHOH (hOpMBI, i1t
JUCIUIIIMHBL pa3paboTaH KOMIIIEKC TEKyIHX U IPOMEKYTOUHBIX KOHTPOJIEH 3HaHUI ¢ UTOTOBOH OIIEHKOH 3HaHUII [0 AUCIUILTHHE
ucxos u3 100-6amIbHOM CHCTEMBI, KOTOPast 3aTeM MEPEBOANTCS B OLICHKU «OTIMYHOY, «XOPOILO», «YA0BICTBOPUTEILHOY,
«HEYIIOBIETBOPUTEIIBHOY, «3aUTECHO» U «HE 3aUTECHON.

IIpumep cTpyKTyphl OPMHUPOBAHUS OLICHKH pacyeTHO-rpapuyecKkoil paboThl

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

2. 'paMOTHOCTB M3JIOKEHHS M KauecTBO oopmiieHus paboTbl. COOTBETCTBUE HOPMATHBHBIM TPeOOBaHMSIM. 1

3. CaMOCTOATETHFHOCTH BHIITOJTHEHHS paOOTHI, IITyOHHa ITpopabOTKH MaTepHaia, HCIOIb30BaHIe PEKOMEH/IOBAHHOM U CIIPaBOYHON
JIUTEPATYPBI 4

4. IIpaBUIBbHOCTH BBIMIOJHEHHBIX pacyeToB U Irpaduueckor yactu. OG0CHOBAaHHOCTh U J10KAa3aTENILHOCTh BBIBOJIOB 4
NTOI'OBAS OLIEHKA, 6amn 10

Kputepuu ouenku:

- OILICHKa «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN OH Ha6pan u 6oJjee 6ann013;
- OIICHKA «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIN OH Ha6pan MCHEC 0aJIoB.

IMpumep cTpyKTypBI (OPMHUPOBAHHS OLICHKH JIAOOPATOPHOH PabOTEI

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

2. 'paMOTHOCTD M3NIOKEHUS U Ka4ecTBO OpopMieHHS paboTer 1

3. CooTBEeTCTBHE METOAMKH PAOOTHI CTAHAAPTHOI METOIHKE 3KCIEpUMEHTa |
4. IIpaBUIBbHOCTH BBIMIOJHEHHBIX PacyeToB U Ipaduyeckoi yacTu. 1
5. OGOCHOBaHHOCTb M JIOKa3aTENbHOCTh BHIBOJIOB 1

HNTOI'OBAS OLIEHKA, 6amn 5

Kpurepnu oneHku: - 1abopaTopHasi paboTa CYMTACTCs YCIICIIHO CAAHHOM, €CIIH 110 HTOraM OLICHUBAHHMs CTYJCHT HaOpai 5 6aJios,
B JKypHaJIe TIPEToJaBaTellsl Mo JabopaTopHOH paboTe BBICTABIIACTCS Oat

ConeprkaHue KpUTEPHEB OLIEHKH YPOBHs HTOTOBON c(hOPMHUPOBAHHOCTH KOMIIETEHIUI B paMKaX yueOHOMH TUCHUIIIHHBI C
3aBepIIaroiel opMoi KOHTPOIIS B BHJE 3K3aMeHa, 3auéTa

OmeHka dKk3aMeHa/ 3a4eTa (YpOBEHb OCBOCHHS KOMIIETEHIMI)  bamsrl TpebOoBaHMs K YPOBHIO OCBOCHHUSI MaTepuaa
«OTANYHOY» / «3a4TCHON

(BBICOKMIT) 90-100  OreHKa «OTJIMYHO» BBICTABISCTCS CTYACHTY, €CIIH OH TIyOOKO W MPOYHO YCBOWJI MPOTPaMMHBIH MaT
HCUEPIBIBAIONIE, TOCIEA0BATEIIFHO, Y€TKO U JIOTHIECKH CTPOHHO €TO M3JIaraeT, yMEeeT TECHO YBSI3BIBATH TEOPHIO C MPAKTUKOMH,
CBOOOIHO cIIpaBigeTCs C 3a7adaMy, BOIPOCAMH U APYTUMH BHJIaMU IPUMEHEHH 3HaHUIL, IpHYeM He 3aTPYAHACTCS C OTBETOM IIpH
BUJIOM3MEHEHNH 33/1aHNH, HCIIOIb3YET B OTBETE MaTepral MOHOTpa(UUECKOH JINTEpaTyphl, IPaBUIBHO 0OOCHOBBIBAET IPUHATOE
peleHue, BIaAeeT pa3HOCTOPOHHUMU HABBIKAMU UM IIPUEMAMU BBIIIOJHEHUS PAKTUYECKUX 3a1a4. CUCTEMHO U IIAaHOMEPHO
paboTaeT B TEYCHUH CEMECTpa.

«Xopouio» / «3auTeHO»

(HOpMaJBHBIIA) 75-89 OreHKa «XOPOILO» BBICTABIACTCA CTYAEHTY, €CIIM OH TBEPAO 3HAET MaTepuall, F[paMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOYHOCTEl B OTBETE Ha BONIPOC, IIPABHIIBHO IIPIMEHSIET TEOPETHIECCKIE
MOJIOXKEHHUS TIPU PEIICHUHU MPAKTUYECKUX BOIIPOCOB U 3a/1a4, BJIaJIeeT HEOOXOAUMBIMY HaBBIKAMU U IIPHEMaMU UX BBITIOJIHEHUSI.
CHCTEMHO U IUTAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

«Y IOBIETBOPH-TEIBHOY» / «3a4TCHO» (MHHHUMAIBHBIH, TIOPOTOBBIIT) 60-74 O1neHKa «yAOBJIETBOPUTEILHO
BBICTABIIAETCA CTYJICHTY, €CJIM OH UMEeT 3HaHUS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOHII ero AeTaleil, TOMyCKaeT HeTOUHOCTH,
HEJIOCTaTOYHO MPaBHIbHBIC (POPMYJIMPOBKU, HAPYIICHHS JIOTHYECKOH TT0CIIEA0BATENFHOCTH B H3JI0KEHUHU ITPOIPAMMHOTO




MaTepHala, UCTIBITHIBACT 3aTPyIHEHUS IPU BHITIOJTHEHUH MTPAKTHUECKUX padoT.

«HeynoBneTBopH-TeIbHOY» / «HE 3a4TCHO» (HMXKE TIOPOTOBOTIO YPOBHS) Menee 60 OueHka «HEyIOBIETBOPUTEIBHOY
BBICTABJIICTCSI CTYJICHTY, KOTOPBIH HE 3HACT 3HAUUTEILHON YaCTH MPOTrPaMMHOTO MaTepHala, JOMyCKaeT CYIIeCTBCHHbIC ONTHOKH,
HEYBEPEHHO, C OONBIINMH 3aTPyIHEHUSIMH BBHITIOIHSIET MPaKTHIeckne padoThl. OLieHKa «HEYTOBIETBOPUTEIHHOY CTABUTCS
CTYyZEHTaM, KOTOpBIE HE MOTYT MIPOAOJKUTH O0ydeHue 0e3 TOMONHUTENbHBIX 3aHATUH 110 COOTBETCTBYIOLIECH AUCIUIITUHE.

Kpurtepun onieHKH TI0 AUCIUITIINHE, ¢ 3aBepIIaronIeii (opMoii KOHTPOIIS - 3a4eT: OIEHKA «3a4TEHO» BBICTABIISIETCS, €CIIH CTYACHT
Habpai mo uroraMm 6aUIbHO- PEHTHHTOBOM cUCTeMBI 3a cemecTp 60 u Goree O6aIIoB; OlIEHKA «HE 3aYTE€HO» BBICTABIISETCS, €CIIN
CTYZICHT HaOpaJl 1o UToraM OaJIbHO- PEUTHHIOBOM CHCTEMBI 3a ceMecTp MeHee 60 OaioB.

1. OHEHOYHBIE CPEJICTBA TEKVYIIEI'O KOHTPOJLA:

- TECTBI HJIM OMJIETHI TS TpoBeaeHus mpoMexyTouHoro koutpous (ITK). Xpausrcs B OyMa)kHOM BHJE Ha COOTBETCTBYOIIEH
Kadenpe;

- pa3aensl HHAUBHUYaIbHBIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUYaIomIuXCs;

- TOKJ1a]1, COOOIICHHE TT0 TeME MPAKTUIECKOTO 3aHSATHS,

- 3aJla4M ¥ 3aJaHUs.

2. OHEHOYHBIE CPEJICTBA [IPOMEXYTOYHOM ATTECTALINU:

- KOMILIEKT OMJICTOB JJIsl 3a4eTa U dK3aMeHa. XpaHHUTCs B OyMaKHOM BUE HAa COOTBETCTBYOMLICH Kadenpe. [10IeKUT e:KeroaTHOMY
OOHOBJICHHIO U MTEPEYTBEPXKACHUIO. UKCII0 BApUaHTOB OMIICTOB B KOMILJICKTE HE MEHEE YHUCIIa CTY/ICHTOB Ha dK3aMeHE.

6.4. ITepeyeHb BUIOB OIIEHOYHBIX CPEACTB

1 cemectp. o aucruminne Xumus
OtueT o nabopatopHbIM paboTam. PacyeTHo-rpadudeckas padora.
HWrorossrit kouTpons (MK) B 1 cemecTpe— sk3amMeH.

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

7. YHEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOXY JISA)

7.1. Pekomenayemasi iutepaTypa

7.1.1. OcHoBHasi iUTEpPaTypa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI1.1 |IIatauneaa E.B., Xumus: yueOHoe 1mocodue Uist CTYJCHTOB HalpaBIeHHUs Hosouepkacck, 2016,
JpoBoBo3osa T.U., "TexHocdepHas 6e3omacHocTh" npodmib "TloxapHas http://biblio.dongau.ru/MegaPr
Hsmropa B.B. 6e3omacHOCTB" oNIMI/UserEntry?
Action=Link FindDoc&id=91
52&idb=0
JI1.2 | Iumkosuy E. JI. OO0mas XuMusi: y4eOHO- METOAMYECKOe TocoOre Kazans: M3a-Bo KazaH. yH-Ta,
2014,

https://biblioclub.ru/index.php?
page=book&id=276360

JI1.3 | AnmapueB A. 1., Xumus : COOPHUK 3371a4 ¥ YIPaKHEHUH: y4eOHO-METOINIECKOES HoBocubupck:
KazakoBa A. A. nocobne HoBocubunpckwit
roCyZIapCTBEHHBIN
TEXHUYCCKUN YHUBEPCHUTET,
2019,

https://biblioclub.ru/index.php?
page=book&id=573735

7.1.2. lonoJHUTeNbHAS JINTEPATYpPa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 |IHanmamosa O.10., Xumus: cCOOpPHUK 3314 ATl CAMOCTOSATEIBHON pabOTEI HoBouepxacck, 2018,
Jpososo3osa T.1. CTYJICHTOB [BCEX HaIpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?

Action=Link FindDoc&id=23
6795&idb=0




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI2.2 | ApoBoo3oBa T.1., Xumusi: 1a00paTOPHBIN MPAKTUKYM [UIS CTYJEHTOB BCEX Hogouepxkacck, 2018,
anamosa O.10., HAaIpaBJICHUN http://biblio.dongau.ru/MegaPr
[Tatauneiaa E.B. oNIMI/UserEntry?

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

JI2.3 | IIstaunsina E.B. Xumus (cienranbHble pa3aensl): 1JabopaTopHbli mpakTukym it | HoBouepkacck, 2023,

CTYICHTOB HarmpaBieHui « TexHochepHas 6e30macHOCTDY, http://biblio.dongau.ru/MegaPr
«Hedterazosoe memo» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.3. MeTonnueckue pa3padoTku
ABTODBI, COCTaBHTEITH 3arnaBue W3narenscTBO, roj

JI3.1 | HoBou4epk. HHX.- XHUMHS: METOIUYECKUE YKA3aHHSI 110 TIOATOTOBKE K TEKYIIEMY Hosouepkacck, 2019,

MEJIAOp. WH-T KOHTPOITIO JIJISI CTYJICHTOB BCEX HANPaBICHHUN http://biblio.dongau.ru/MegaPr

Houckoit I'AY ; cocr. oNIMI/UserEntry?

0.10. anamosa Action=Link FindDoc&id=29
9150&idb=0

JI3.2 | HoBouepk. HHX.- XuUMHS: METOJI. YKa3aHHUS 0 U3YyY. Kypca U BBIOJI. KOHTP. Hosouepxkacck, 2023,

MEJAOp. UH-T paboThl I cTyA. 3a04. GopMbl 00y4. Hampasil. "TexnocdepHas | http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; cocr.: | 6e3omanocts", "Hedrerasosoe nemo" oNIMI/UserEntry?
E.B. [IaTHUIIBIHA, Action=Link_FindDoc&id=42
0.10. llanamosa, 9090&idb=0
N.A. Jlyranckas
7.2. Ilepeuennb pecypcoB HHGOPMALHOHHO-TEIeKOMMYHUKANMOHHOI ceTu "HTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/
7.3 IlepevyeHb MPOrpaMMHOI0 odecredeHust
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cyo6nuuen3unonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Codo1Jlaitn Tpeitny
733 Microsoft Teams Ipenocrapnsercs GecrutaTHO
7.4 TlepevyeHb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr nanabix OO0 HayuHnas anekrpoHHas http://elibrary.ru/
O6ubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI (MOAYJIS)
8.1 2321 CrnennambHOE IOMENIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeAcTBaMH 00yUeHHsI, CITyKAIIMMU [T peAcTaBieHus napopmannu ayauropun: Habop
JIEMOHCTPALIMOHHOTO 000pyA0BaHus (TIEPEHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHBIN — | mT.; Y4eOHO-HAMIAIHBIE MOCOOUS — 9 IT.;
Hocka - 1 miT.; Paboumne mecta ctyaenToB; Pabodee mecTo mpermnogaBaress.
8.2 2102 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIICHATN3UPOBAHHON MeOENIbI0 U TEXHUUECKUMHU
CpenCTBaMH O0YYEHHUsI, CIy KAIIUMHU JJIsI IPEICTABICHHS HHQOPMALIH OOJBIION ayTUTOPHH:
Habop neMoHCTpanmoHHOTO 000pyJ0BaHMs (IEPEHOCHOH): 3KpaH - 1 mrT., mpoekTop - 1 mT., HeTOyK
- 1 wt.; Annapar TBO — lmt.; Annapatr TB3 — 1 wt.; Ilnnta anekrpuueckasd — 1 mr.; Ilnura
narpeBatensHast ES-HA3040 — 1 wt.; [azoananmuzarop I'’XI1-3M — 1 wt.; OruerymuTens — 1 mrT.;
Benpo xonycHoe — 1 mrt.; JlaboparopHas mocyna; PacTBOpEI peakTHBOB, HEOOXOIMMBIX JIJIST
BBITTOJTHEHHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHUTHO-MapkepHas - 1mt.; CymmnbHsiii mkad - 1mT.; Becs! Texnoxummaeckue BJIKT-
500 - lwrt.; MydenbHas neus - 2 mr.; Jocka — 1 mr.; Paboune mMecta ctyaenToB; Paboune mecta
IIperoaBaTes.
8.3 2313 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU
cpeacTBaMy 00yUYeHHsI, CITy>KAIIUMHU TS PEACTaBICHHUs HHPOPMALIUU OOJBIION Ay JUTOPUH:
Habop neMOHCTpamOHHOTO 000py/J0BaHus (IEPEHOCHOI): HOYyTOYK Mapku Asusmodel/X552M — 1
mrt., mpoektop Acerx113PH — 11mT., 3xpan HacTeHHBIH — 1 mT.; Y4eOHO-HADIAIHBIE Tocoous — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpemomaBatens.




8.4 2305 [TomernieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOEIBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHUsI, CITYKAIIUMHE JJIs IPEACTaBICHUs HH(GOPMALUK U OCHAILICHO KOMIIBIOTEPHOI TEXHUKOH ¢
BO3MOYKHOCTBIO MTOKITIOYCHUS K CeTH «IHTEpHET» U 00ECIIeYCHUEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenbHyto cpexy HUMU lonckoit TAY: KommeioTeps: Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wrt.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHutop
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubimoreka;

Crombl koMnbIOTepHBIE — 6 mIT.; Cros-TyMOa — 5 iT.; Crynbs — 16 mr.; TeMmaTHueckue TUIaKaThl
—5mr.; Jocka— 1 mr.; PaGoumne mecta cryaenToB; Pabouee MecTo mpenogaBaTes.

9. METOMYECKHE YKA3AHUA U1 OBYYAIOIIUXCSA ITIO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

1. MeToauueckue peKOMEHIAINH 110 OpraHU3aI[K CAMOCTOSTENbHOH padoTs! oOyuaronmxcss B HUMU ATAY [DnexrpoHHbIIH
pecypc] : (BBen. B neicTBUe mpukazoM aupekropa Nel06 ot 19 urons 2015r.) / HoBoduepk. uHk.-Menuop. uH-T JloHckoi [AY .-
OnekTpoH. naH.- HoBouepkacck, 2015.

2. Tlonoxenue o Tekymiel arrectanuu odydatommxcs B HUMU [ITAY [DnexrpoHHsbiil pecype]| (BBeAEHO B ASHCTBHE MPUKa30M
nupekropa Nel19 ot 14 utons 2015 r.) / HoBouepk. unx.-menunop. uH-T Jonckoit 'AY.-Dnexrpon. aan.- HoBouepxkacck, 2015.-
Pexxum moctyma: http://www.ngma.su - 20.08.2016.

3. TunoBsle HOPMBI THUTYIIBHBIX JINCTOB TEKCTOBOH JOKYMEHTAINH, BBIITOIHIEMOH CTYIEHTaMH B YIeOHOM Tporiecce
[Onexrponnslit pecypc] / HoBouepk. umk.-menuop. uH-T JloHckol AV .-Onekrpon. nan.- HoBouepkacck, 2015.- Pexxum goctymna:
http://www.ngma.su

4. TTonoxeHne 0 MPOMEKYTOUHOH aTTeCcTaIlMK 00YJArOIIUXCS IO TPOTpaMMaM BEICIIIETO 00pa30oBaHus [ DIEKTPOHHBIN pecypc]
(BBeneHo B neicTeue npukasom aupexropa HUMMU Jlonckoit TAY Ne3-OJf ot 18 sHBapst 2018 1.) / HoBOUepk. MHX.-MENHOpP. UH-T
Honckoit [AY.-Dnexrpon. nan. - HoBouepkacck, 2018.

5. Tlonoxxenue o GoHIE OICHOYHBIX CPEACTB [DNEKTPOHHBIN pecypc] : (puHsTO pemenreM YueHoro copeta HUMU JITAY Ne3 ot
27.06.2014r) / HoBouepk. uHx.-menuop. uH-T JJorckoit [AY .-Onekrpon.nan.- HoBouepkacck, 2014.- Pexxum moctyma:
http://www.ngma.su

6. [TataumeiHa, E.B. Xumus: yaeOHOe mocoOue i CTyAeHTOB HanpasieHus "TexHochepHas 0ezomacHocTs" mpoduis "TloxapHas
6ezomacuocts" / E. B. [Iaranisiaa, T. U. [IpoBoBo3osa, B. B. Ismropa ; HoBouepk.nmxk.-menuop. uH-T JICAY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.JIyranckas, 1. A. XumMusi:Kypc JeKUUi Ui CTyAeHTOB HanpasieHus "TexHocdepHas 6€30macHOCTb"

/ W. A. JIyrauckas, E. B. Ilataunpiaa ; HoBouepk. nmxk.-menvop. uH-T JICAY. - HoBouepkacck, 2015. - URL:http://ngma.su
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