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1. OFbEM JUCIUIIJIMHBI B 3BAYETHBIX ETUHHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IMPEIIOJABATEJIEM 1 HA CAMOCTOSATEJIBHYIO PABOTY

7 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 252
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 90
caMoCTOsITebHAs paboTa 126
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Uroro
Henens 13 5/6 16 1/6
Bun 3anarnit vo | PO | vio | pmo| vo PIT
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. pabota 66 |66 |60 [60 |126|126
Yacel Ha KOHTPOIIb 36 |36 36 (36
HUroro 144 | 144 | 108 | 108 | 252 | 252
Bupbl KOHTpPONIS B ceMeCTpax:
DK3aMeH 1 ceMecTp
PacuerHo-rpaduyeckas padora 1 ceMecTp
3auer 2 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 JUCIUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBaHus K NpeABAPUTEIbHOMH 0AT0TOBKE 00y4al01Ierocs:
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 | JucumninHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOEHHE JaHHOM IMCUMIJIMHBI (MOYJIs1) HEO0X0AUMO 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. KOMIETEHILIMY OBYYAIOILET OCS1, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIHATIINHBI
(MOJY.JIST)

IK-13 : Cioco0HOCTH HCMOIB30BATh 3aKOHBI M METOIbI MATEMATHKH, €CTECTBEHHBIX, TYMAHUTAPHBIX H YKOHOMHYECKHX
HaYK NPH pelieHnn npogeccnoHaIbHBIX 32124

[IK-13.3 : BrageeT ompITOM UCTIONB30BaHIE HAYYHBIX 3HAHWH [T PEIICHHUST KOHKPETHBIX 32/1a4 B 00JIaCTH TeXHOC(HEPHOH
6e30macHOCTH

IIK-3 : Crioco6eH KOHTPOJUPOBATH CTPOSILIUECs] H PEKOHCTPYHpYeMble 31aHHUs, IOMEIeHHUs], B YACTH BbIIIOJTHEHHS
MPOEKTHBIX pelleHn i 1o nokapHoii Ge30macHOCTH

IIK-3.11 : 3HaeT OrHECTOMKOCTb CTPOUTEIBHBIX MATEPUAIIOB U METOABI €€ IOBBIILIECHHUS

[1K-3.4 : YMeeT onpenensTs (pacCUnThIBaTh, 000CHOBBIBATD) XapaKTEPUCTHKH WM MTapaMeTphbl CUCTEM 0OHAPY)KEHHS T0Xapa,
OIOBEILEHNS U YIIPABICHU dBaKyalluel JII0AeH Npu M0XkKape, CUCTEM POTUBOIBIMHON 3aIIUTHI

IIK-3.5 : YMmeeT 060CHOBBIBATH TApAMETPhI CUCTEM MOKAPOTYIICHUS, B TOM YHCIIE HAPYKHOTO U BHYTPEHHETO
MIPOTHBOIOXKAPHOTO BOJOCHAOKCHUS

I1K-3.8 : 3HaeT MeTO/ bl IPOTHO3UPOBAHMSI B3PHIBOIIOKAPHOH 00CTAHOBKU M IIPOTHO3UPOBAHUS OMACHBIX (DAaKTOPOB MOXKapa

IIK-5 : Crioco6eH pa3padaTbIBATh MEPONPHATHS 10 CHUKEHHIO MOKAPHBIX PHCKOB

IIK-5.9 : 3naer TOPIOYUC U B3PBIBOOTTACHBIC XapPAKTCPUCTHUKU BCIICCTB U MATCPHUATIOB

5. CTPYKTYPA U COJEPKAHUE IUCIIUIIINHBI (MOLY.JIST)

Kon HaumeHnoBaHue pa3jieioB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanne
3aHATHS TeM /BUJ 3aHATHSI/ Kypc
Pa3znes 1. OcHOBHBIE 3aKOHbBI
XUMHUH
1.1 OnpeneneHyue HKBUBaJIGHTHOU 1 2 [1K-3.4 I1K- JI1.1JI1.2 0 TK-1
Macchl MeTaia o o0beMy 3.5TIK-3.8 J1.3J11.4
BBIJICNTUBIIIETOCS Boiopoa. /J1ad/ IK-3.11 TIK- JI1.5J12.1
5.9T1IK-13.3 J12.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
21
Paznen 2. CTpoeHne aToma.
Ilepuonuueckas cucrema
ayemenToB JI.U.MeHnnesieeBa
2.1 Crpoenne aroma. XuMudeckast 1 1 [1K-3.4 I1K- JI1.1JI1.2 0 [K-1
cBs13b. CTpoeHue aToma 1 3.5TIK-3.8 JI1.3 J11.4
CHUCTEMAaTHKa XUMHYECKUX ITK-3.11 TIK- JI1.5J12.1
a1eMeHToB. [lepuonnyeckas 5.9TIK-13.3 J2.2J12.3
CUCTEeMa 3JIEMEHTOB U U3MEHEHHE J12.4 J12.5
CBOMCTB 21eMeHToB. /IIp/ J12.6
JI2.7J13.1
JI3.2
21
2.2 Crpoenue atoma. CoBpeMeHHas 1 2 ITK-3.4 T1K- JIT.1JI1.2 0 IK-1
MOJIEJTb COCTOSIHHSI SJIEKTPOHA B 3.5TIK-3.8 JI1.3J11.4
aToMe. DJIeKTPOHHbBIE 000JIOUKH B TIK-3.11 IIK- JI1.5J12.1
atome. KBaHTOBBIC YKCTIA. 5.9TIK-13.3 J2.2J12.3
ITpunnun [Taymu. [paBuno Xynna. J12.4 J12.5
Ilepuonnueckuii 3axon JI.1. J12.6
MenzeneeBa B CBETE COBPEMEHHOM JI2.7J13.1
TEOPHH CTpOeHUs aroma. /JIex/ JI3.2
31
Paznen 3. Xumuueckasi cBA3b U
CTpOeHHEe MOJIEKY.JI




3.1 XuMHuecKas CBSI3b U CTPOCHUE I1K-3.4 TIK- J1.1J11.2 MK-1
MOJIEKY L. 3.5TIK-3.8 JI1.3J11.4
THITBI XUMUYECKOM CBSI3H: IIK-3.11 TIK- JI1.5J12.1
KOBaJIeHTHAasl, MOHHAS, 5.91IK-13.3 JI2.2J12.3
BOJIOPOJIHASI, METAJITUUECKAs. J12.4 J12.5
Crpoenue moneky. BisHue Tumna JI2.6
XHUMHUYECKOHN CBSI3U Ha CBOWCTBA JI2.7J13.1
BEILECTB. JI3.2
/J1ex/ 31

32 TUnbl XUMHUYECKUX CBSI3eH U UX I1K-3.4 TIK- JI1.1J11.2 IK-1
xapakrepuctuka. CTpoeHue u 3.5IK-3.8 JI1.3 J11.4
cBoiicTBa Monexy /I1p/ TIK-3.11 TIK- JI1.5012.1

5.91IK-13.3 J2.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
21
Pazpnen 4. 3akoHomepHOCTH
NPOTEeKAHUS XHMHYECKHX
Npo1eccoB. JHepPreTuKa
XMMHYECKHX MPOLECCOB.
CKopocTh XMMHUYECKUX peaKuii
U XMMHYecKoe paBHOBecHe

4.1 DHepreTruKa XUMHYECKUX ITK-3.4 T1K- JIT.1JI1.2 IK-1
poLeccoB. XUMHUYECKas! 3.51IK-3.8 JI1.3 J11.4
KUHETUKa DHEPreTU4ecKue TIK-3.11 IIK- JI1.5712.1
3¢ PEKThI XUMUUECKUX PEAKIHH. 5.91IK-13.3 J2.2J12.3
BuyTpenHss sHEprus u J12.4 J12.5
sHTanbIUA. TepMoxumus. 3aKoH J12.6
I'ecca. Temnora obpa3oBaHus JI2.7J13.1
XUMHUYECKUX COSIUHEHU. JI3.2
[ousTHE 00 HTPOIINH U SHEPTHU 91
I'm66ca. CropOCTh XUMUYECKIX
peakuui, BIMsHUE Ha Hee
Pa3IHYHBIX (HPAaKTOPOB.

XUMHUYECKOE paBHOBECHE.
IIpunnun

Jle-lllaTenbe, cMeleHue
paBHOBecwHsl. (AHaIH3 KOHKPETHBIX
CHUTYyaIii)

/JTex/

4.2 1. OnpeneneHuie SHTAIBIUN ITK-3.4 T1K- JIT.1JI1.2 TK-2, ITIK-1
peakiy HeUTpaTu3auu 3.5TIK-3.8 JI1.3J11.4
2.CKopOoCTh XUMHUYECKUX PEAKIUH TIK-3.11 TIK- JI1.5J12.1
1 XUMHYECKOE PaBHOBECUE 5.9TIK-13.3 J2.2J12.3

/J1ab/ J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
91

43 1. DHepreTrnka XMMHYECKUX [1K-3.4 TIK- JI1.1 J11.2 TK-2, ITK-1
npoueccoB. Pacyer sHTaNBINN 3.5 IK-3.8 JI1.3J11.4
XUMHUYECKHX PEAKIHH. TIK-3.11 TIK- JIL.5J12.1
2. KuneTrnka XuMHU4ECKUX 5.9TIK-13.3 J2.2J12.3
npoueccoB. Pacuer ckopoctu J12.4 J12.5
XUMHUYECKHX PEaKIHH. J12.6
IIpaBuio Bant-T'odda. [punmmn JI2.7J13.1
Jle-1llaTenbe, cMenieHne JI3.2
XUMHUYECKOTO PABHOBECHS Ol

(pelieHue CUTYallMOHHBIX 3a7a4).
Mp/

Paznen 5. Oomasn
XapaKTepUCTHKA PACTBOPOB




5.1 OOmas xapakTepucTuka I1K-3.4 TIK- J1.1J11.2 [K-2
pacTBOpPOB. 3.5TIK-3.8 JI1.3J11.4
CriocoObI BEIpaKEHHSI COCTaBa IIK-3.11 TIK- JI1.5J12.1
pactBopoB. PUBUKO-XUMHUUYECKHE 5.91IK-13.3 J2.2J12.3
CBOWCTBa PacTBOPOB HE J12.4 J12.5
3JIEKTPOJIUTOB U AJIEKTPOJIUTOB. JI2.6
3akon Bant-T'odpda u Payns. JI2.7J13.1
(AHanmu3 KOHKPETHBIX CUTyanuif) JI3.2
/J1ex/ 31
5.2 1. O0Omast XxapakTepucTHKa ITK-3.4 T1K- JIT.1JI1.2 TK-3
pactBopoB. Pacyer koHLIEHTpanuu 3.5TIK-3.8 JI1.3J11.4
pacTBOpOB. TIK-3.11 TIK- JI1.5012.1
2. CBoiicTBa pacTBOpPOB. 5.9TIK-13.3 JI2.2J12.3
KonnurarusHeie cBoiicTBa J12.4J12.5
pacTBoOpoB (perieHue J12.6
CUTYallMOHHBIX 3aJa4). JI2.7J13.1
Mp/ JI3.2
31
5.3 IIpurorosnenue pacTBopa [1K-3.4 TIK- JI1.1 J11.2 TK-3
3aJjaHHOI KOHLeHTpauuu /J1ab/ 3.5TIK-3.8 JI1.3 J11.4
ITK-3.11 IIK- JI1.5J12.1
5.9T1IK-13.3 J12.2712.3
J12.4 J12.5
J12.6
J12.7]13.1
JI3.2
31
Paznen 6. PactBopbl
JJIEKTPOINTOB
6.1 PacTBOpBI 371€KTPOTUTOB. [1K-3.4 TIK- JI1.1 J11.2 [1K-2
DNEeKTPOIUTHYECKAS 3.5TIK-3.8 JI1.3J11.4
mucconmanys. Knaccuduxarus TIK-3.11 IIK- JIL.5J12.1
3JIEKTPOJIUTOB. TeopHsi CUITBbHBIX 5.9TIK-13.3 J2.2J12.3
AJIEKTPOJUTOB. 3aKOH pa30aBIeHUs J12.4 J12.5
OcrtBanbaa. ['uaponus coneit J12.6
/TTex/ J12.7J13.1
JI3.2
31
6.2 PacTBOpBI 371€KTPOIUTOB. [1K-3.4 I1K- JI1.1JI1.2 [K-2
CBoiicTBa pacTBOpOB 3.5TIK-3.8 JI1.3 J11.4
anexrpoauToB. Pacuer pH ITK-3.11 TIK- JI1.5J12.1
pactBopoB. 3akoH OcTBasb/A. 5.9TIK-13.3 J2.2J12.3
/Mp/ J12.4 J12.5
J12.6
J12.7]13.1
JI3.2
31
6.3 Peakiuu B pacTBOpax ITK-3.4 T1K- JIT.1JI1.2 TK-4
aeKkTposuToB /J1abd/ 3.5 TIK-3.8 JI1.3J11.4
TIK-3.11 TIK- JI1.5012.1
5.9TIK-13.3 J12.2712.3
J12.4J12.5
J12.6
JI2.7J13.1
JI3.2
31

Paznen 7. JlucnepcHsble cucTeMbl
U KOJUIOMIHBIE PACTBOPBI




7.1 JucriepcHble CHCTEMBL. I1K-3.4 TIK- J1.1J11.2 [K-2
Knaccudukanus o creneHu 3.5TIK-3.8 JI1.3J11.4
JUCIIEPCHOCTH U arperaTHOMy IK-3.11 IIK- JI1.5J12.1
cocrosiHuto. KomnonaHsie 5.91IK-13.3 J2.2J12.3
pacTBOpHI. AncopOiust J12.4 J12.5
KOJIJIOUJTHBIX PacTBOPOB, JI2.6
o0pa3oBaHHEe MUIIEILIHL. JI2.7J13.1
Koarymnsuust konmouoB. JI3.2
/J1ex/ 31
7.2 Konnouaneie pacteopsl /J1ad/ I1K-3.4 TIK- JI.1 J11.2 TK-6
3.5TIK-3.8 JI1.3J11.4
TIK-3.11 TIK- JI1.5012.1
5.9T1IK-13.3 J12.2712.3
J12.4J12.5
J12.6
J12.7J13.1
JI3.2
31
Pazgen 8. OxkucaurenbHo-
BOCCTAHOBHTE/ILHbIE PEaAKIINH.
OCHOBBI YJIEKTPOXUMHHU
8.1 OCHOBBI JIEKTPOXUMHH. ITK-3.4 T1K- JIT.1JI1.2 [TK-2
CranznapTHbIE 3JIEKTPOHBIE 3.5TIK-3.8 JI1.3 J11.4
MOTEHIMAJIbI METAJJIOB. TIK-3.11 IIK- JI1.5J12.1
DNEKTPOXUMHYECKUH psif 5.9TIK-13.3 JI2.2J12.3
HaIpsHKEHUH METaJIJIOB. J12.4 J12.5
T'anpBaHMYECKUE STIEMEHTHI. JI2.6
DJEeKTPOJIn3 PacIUIaBOB U JI2.7J13.1
pacTBOpPOB. JI3.2
/JTex/ €|
8.2 OCHOBBI JIEKTPOXUMUH. [1K-3.4 TIK- JI1.1 J11.2 TK-5
CocTaBieHUE OKUCIUTENbHO- 3.5TIK-3.8 J1.3J11.4
BOCCTAHOBUTEIbHBIX IK-3.11 IIK- JI1.5J12.1
peakiuii. DIeKTpoIn3 paciiiaBoB 5.9TIK-13.3 JI2.2J12.3
U PacTBOPOB J12.4 J12.5
Mp/ J12.6
J12.7J13.1
JI3.2
31
8.3 Peakiuun okucieHus- ITK-3.4 T1K- JIT.1JI1.2 TK-5
BoccTaHoBJIeHus /J1ab/ 3.5TIK-3.8 JI1.3J11.4
TIK-3.11 TIK- JI1.5J12.1
5.9TIK-13.3 J12.2712.3
J12.4J12.5
J12.6
JI2.7J13.1
JI3.2
31
Paznen 9. Koppo3usi MeTanioB
9.1 Kopposus u ee Bunbl. 3amura ot ITK-3.4 T1K- JIT.1JI1.2 IK-3
xoppo3sum. /JIex/ 3.5TIK-3.8 JI1.3J11.4
IIK-3.11 IIK- JI1.5J12.1
5.9T1IK-13.3 J12.2712.3
J12.4J12.5
J12.6
J12.7J13.1
JI3.2

€]




9.2 Koppo3us MeTasioB B KUCIOU U I1K-3.4 TIK- J1.1J11.2 TK-7
HelTpanbHOM cpene. CocraBneHUe 3.5TIK-3.8 JI1.3J11.4
3JIEKTPO-XUMHUYECKUX MTPOLIECCOB, IIK-3.11 TIK- JI1.5J12.1
MIPOTEKAIOLIMX IIPU MOBPEXKIEHUN 5.91IK-13.3 J12.2J12.3
KaTOIHBIX U @HOAHBIX MOKPBITHH. J12.4 J12.5
Mp/ J12.6
JI2.7J13.1
JI3.2
31
9.3 Kopposzus meTanios u 3anura ot ITK-3.4 T1K- JIT.1JI1.2 TK-7
xoppo3snu /J1a6/ 3.5TIK-3.8 JI1.3J11.4
TIK-3.11 TIK- JI1.5J12.1
5.91IK-13.3 J2.2J12.3
J12.4J12.5
J12.6
JI2.7J13.1
JI3.2
31
Pazgen 10. Ctpoenue
OpraHuYecKux coeIMHeHUuI.
IIpenenbHbie yrieBoa0poOabI
10.1 1. Teopusi XMMHUYECKOTO CTPOESHHUS ITK-3.4 T1K- JIT.1JI1.2 IK-3
OpPraHUYECKUX COEANHEHUH. 3.5TIK-3.8 JI1.3 J11.4
OnexTpoHHOE H IIK-3.11 TIK- JI1.5712.1
MPOCTPAHCTBEHHOE CTPOCHHUE 5.9TIK-13.3 JI2.2J12.3
OpPraHUYECKUX COEANHEHUH. J12.4 J12.5
2. IlpenenpHble YIIeBOAOPOIBL. J12.6
Crpoenue. M3omepus. CoiicTaa. JI2.7J13.1
IIpumenenue. JI3.2
/Jlex/ €|
10.2 Anxanbl. M3omepus. XapakrepHble IK-3.4 I1K- JI1.1 J11.2 TK-8
XUMHUYECKHE PEAKIIHU. 3.5TIK-3.8 J1.3J11.4
VYcraHoBneHue IK-3.11 IIK- JI1.5J12.1
DopMyJ1 OpraHUYECKUX BELECTB. 5.91IK-13.3 JI2.2J12.3
Mp/ J12.4 J12.5
J12.6
J12.7J13.1
JI3.2
21
10.3 W3ydenue cBOWCTB MpeeIbHBIX [K-3.4 TIK- JI.1J11.2 TK-8, TIK-3
yriieBoopooB /J1a6/ 3.5TIK-3.8 JI1.3J11.4
IIK-3.11 IIK- JI1.5J12.1
5.91IK-13.3 J2.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
91
Paznes 11. HenpenenbHblie
YIJIeBOOPO/bI
11.1 HermnpenenbHble yriieBoaopoabl. [K-3.4 TIK- JI1.1JI1.2 [K-3
Anxenbl, AnkuHbl. CTpoeHHeE. 3.5TIK-3.8 JI1.3J11.4
Mzomepus. CrolicTBa. ITK-3.11 IIK- JI1.5J712.1
[Ipumenenwe. 59T1IK-13.3 J12.2712.3
/JTex/ J12.4 J12.5
JI2.6
JI2.7]13.1
JI3.2

o1




11.2 AuxkeHsl, ankunbl. M3omepus. I1K-3.4 TIK- J1.1J11.2 TK-8
XapakrepHble XHMUYECKUE 3.5TIK-3.8 JI1.3J11.4
peaxuuu. /TIp/ IK-3.11 TIK- JI1.5J12.1
5.9T1IK-13.3 J2.2J12.3
J12.4 J12.5
JI2.6
JI2.7J13.1
JI3.2
31
11.3 M3yueHne cBONCTB HENPeAeIbHBIX ITK-3.4 T1K- JIT.1JI1.2 TK-8
yrieBogopooB /J1a6/ 3.5TIK-3.8 JI1.3J11.4
TIK-3.11 TIK- JI1.5012.1
5.91IK-13.3 J2.2J12.3
J12.4J12.5
J12.6
JI2.7J13.1
JI3.2
31
Pazgen 12. CnupThl, aabAeruibl
U KEeTOHBI, KApOOHOBBIE
KHCJIOTBI
12.1 CrnupTsl, alIbJETUABI U KETOHBI, I1K-3.4 TIK- JI1.1J11.2 [1IK-4
KapOOHOBBIE KUCITOTHL. CTpoeHueE. 3.5TIK-3.8 JI1.3J11.4
H3omepus. IIK-3.11 TIK- JI1.5712.1
Ceotictsa. [IpumeneHune 5.9TIK-13.3 JI2.2J12.3
/J1ex/ J12.4J12.5
J12.6
JI2.7J13.1
JI3.2
€|
12.2 CrnupTsl, abJETUABl U KETOHBI, [1K-3.4 TIK- JI1.1 J11.2 TK-9
KapOOHOBBIE KUCIIOTHL. 3.5TIK-3.8 J1.3J11.4
XapakrepHble XUMH- ITK-3.11 TIK- JIL.5J12.1
YECKUE PEAKIUHU. 5.91IK-13.3 JI2.2J12.3
Mp/ J12.4 J12.5
J12.6
J12.7J13.1
JI3.2
21
12.3 W3ydenue CBOWCTB CIIUPTOB, [K-3.4 TIK- JI.1J11.2 TK-9, IIK-4
KETOHOB, KapOOHOBBIX 3.5TIK-3.8 JI1.3J11.4
xuciot /J1ab/ TIK-3.11 TIK- JI1.5712.1
5.91IK-13.3 J2.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
91
Paznen 13. ApomaTnyeckue
YIJ1€BOA0POABI
13.1 Apomartryeckue yrieBog0pOIbL. [K-3.4 TIK- JI.1J11.2 [K-4
BeHzounbl 1 ero roMosory. 3.5TIK-3.8 JI1.3J11.4
®denoubl. /Jlex/ IK-3.11 TIK- JI1.5J12.1
59T1IK-13.3 J12.2712.3
J12.4 J12.5
JI2.6
JI2.7]13.1
JI3.2

o1




13.2 Bensouibl 1 ero romosory. [K-3.4 TIK- JI.1J11.2 [K-4
®eHonbl. XapaKTepHbIe 3.5TIK-3.8 JI1.3J11.4
xumudeckue peaxmn. /Tp/ IK-3.11 IIK- JI1.5J12.1
5.9T1IK-13.3 J2.2J12.3
J12.4 J12.5
JI2.6
JI2.7J13.1
JI3.2
31
Paznen 14. Cnoxubie 3¢upsl,
JKMPBI. YTJIeBOAbI
14.1 CrnoxHble OUPHIL, )KUPHIL. [TK-3.4 I1K- JI1.1JI11.2 [K-4
VYrneBonpl: MOHOCaXapuabl, 3.5IK-3.8 JI1.3J11.4
JUcaxapuIbl, Kpaxmal, ITK-3.11 TIK- JIL.5J12.1
LEJIIH0II03a 5.9TIK-13.3 JI2.2J12.3
/JTex/ J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
31
14.2 CrnoxHble 3GUPHIL, )KUPBHIL. [K-3.4 TIK- JI.1J11.2 TK-10
XapakrepHble XHMUYECKUE 3.5TIK-3.8 JI1.3J11.4
peaxuuu /TIp/ TIK-3.11 TIK- JI1.5J12.1
5.91IK-13.3 J2.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
91
14.3 M3yueHne cBONCTB XHUPOB ITK-3.4 T1K- JIT.1JI1.2 TK-10, IIK-4
W3yueHue cBOUCTB yII€BON0B 3.51IK-3.8 JI1.3 J11.4
/J1a6/ TIK-3.11 TIK- JI1.5012.1
5.91IK-13.3 J2.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
31
Pazpnea 15. beaku. Ilonumepst
15.1 Bbenku. Ctpoenue. [1K-3.4 I1K- JI1.1JI1.2 TIK-4
[Homumepsl, mouMepHbIE 3.5TIK-3.8 J1.3J11.4
MaTepHalbl, UX MOJyUYEHHE. ITK-3.11 TIK- JIL.5J12.1
/J1ex/ 5.9T1IK-13.3 J12.2712.3
J12.4J12.5
J12.6
JI2.7J13.1
JI3.2
21
15.2 ITnactmaccel. CHHTETUYECKHE ITK-3.4 T1K- JIT.1JI1.2 [K-4
BoJIokHA. Peakiumn 3.5TIK-3.8 JI1.3J11.4
nonumepu3anuu. /I1p/ TIK-3.11 TIK- JI1.5J12.1
5.91IK-13.3 J2.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
91
15.3 PacnoznaBanue miacTMace u [1K-3.4 TIK- JI1.1 J11.2 [1K-4
BOJIOKOH /J1a6/ 3.5TIK-3.8 JI1.3J11.4
TIK-3.11 TIK- JI1.5J12.1
5.91IK-13.3 J2.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2

Ol




Paznen 16. CamocrosiTenibHast
padora
16.1 TTonrotoBka k 9k3aMeHy /DK3ameH/ 1 36 I1K-3.4 TIK- JI1.1J11.2 0
3.5TIK-3.8 JI1.3J11.4
IIK-3.11 TIK- JI1.5012.1
5.9T1IK-13.3 J12.2712.3
J12.4 J12.5
J12.6
J12.7J13.1
JI3.2
21
16.2 Pemenue 3ana4 u ynpaxxHeHHH. 1 66 [1K-3.4 TIK- JI1.1 J11.2 0
PaboTa c 31eKTpOoHHOM 3.5TIK-3.8 JI1.3J11.4
O6ubnMoTeKol (MMOATOTOBKA K IK-3.11 TIK- JI1.5712.1
CUTYallMOHHBIM 5.9TIK-13.3 JI2.2J12.3
3agagam). OopmieHne orgera mo J12.4 J12.5
nabopaTopHBIM paboTaMm. J12.6
/Cp/ J12.7J13.1
JI3.2
21
16.3 Pemienue 3anau u ynpaxHeHUH. 2 60 ITK-3.4 T1K- JIT.1JI1.2 0
PaboTa ¢ 31eKTpOoHHOM 3.5TIK-3.8 JI1.3J11.4
OubMMoTeKol (MMOATOTOBKA K TIK-3.11 TIK- JI1.5J12.1
CUTYalIMOHHBIM 5.91IK-13.3 J2.2J12.3
3anayam). [Tonroroska u J2.4 J12.5
odopMIIeHHE OTYETA O JI2.6
71a00paTOPHBEIM paboTaM. JI2.7J13.1
/Cp/ JI3.2
31

6. ®OH/I OIEHOYHBIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

Io auctmruinae XuMmus GopMaMH TEKYIIEro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4, TKS, TK7, TKS8, TK9, TK10 - pemenue 3aaa4 1o npeacTaBieHHbIM BapuaHTaM 3a1aHUM.

TKG6 - Beinonnenune PI'P.

B Tedenne cemectpa nmpoBosTes mo 2 mpoMexyTodHsix kKorTpois (1K1, [TK2, TTK3, ITK4) B Bue KOIIIOKBHYMa 110 IPOHAEHHOMY
TEOPEeTHIECKOMY MaTepHAITy JIEKIHIA.

Hroroesiii kouTpoas (UK) B 1 ceMecTpe— 3x3aMeH;

BO 2 ceMecTpe — 3a4eT.

PacuetHo-rpaduueckas pabora cTyI€eHTOB OUHOM (HOpMBI O0YUEHUS

PacueTHO-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbro BeimonHeHus PI'P sBisieTcs 3akperieHue
TEOPETHUYECKIX 3HAHUI, BRIHOCHMBIX Ha CAMOCTOSTENBHYIO paboTy CTYICHTOB, TO3BOJIIOIINX OCBOUTH CHICIHATIBHBIC Pa3IeIIbl
JIUCLIUIUINHBI.

B 3agauu PI'P BXonur:

. HAYYUTHCS 3aITUCHIBATh YPABHEHHS PEaKIMH B MOJICKYJISIPHOH M MOHHOW (opMax;
. BECTH pacdeTsl 1Mo (opMyJIaM M YPABHEHUSAM XUMHUYECKAX DPEaKIIHid;

. paboTaTh CaMOCTOSITENBHO;

. Hay4YUThCsl NACHTH(OUINPOBATH BEIIECTBA

Crpykrypa pacueTHO-rpaduuecKoil paboThl U ee OPUEHTUPOBOYHEIN 00BEM
3amanue (1 c.)
1. JlucriepcHbIe CHCTEMBI.

2. KomrmiekcHbIe COSTUHECHUS.

3. OCHOBBI UACHTU(PHUKAIIMA HEOPTAaHHUYECKUX COEANHEHHU.

4. lanmpBannveckue 3aeMeHTH. DJIC raJbBaHHMYECKUX DJICMEHTOB.
5. DNEeKTpoNu3 pacIuiaBoB U pacTBOpoB. 3akoH Papajnes

CHHCOK MCITOJIb30BaHHBIX HCTOYHUKOB (0,5¢.)

Bemonasercs PI'P ctyneHTOM HHIMBHIYaTBHO IO PYKOBOACTBOM ITPENOAABATENS BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEIBHO.
Cpok criauu 3aKOHUYEHHOH pabOoTHI Ha IPOBEPKY PYKOBOAUTEIIO YKA3bIBaeTCs B 3a7aHnu. [ocie mpoBepku U TOpaObOTKH YKa3aHHBIX
3aMevaHuil, paboTa 3amumaercs. [Ipy moIoKUTEIbHOM OLIEHKE BBINOJI- HEHHON CTyIEHTOM paboTe Ha TUTYJIBHOM JIUCTE PabOThI
CTaBUTCH - "3aYTeHO".

1 cemectp
TK 1 «OxBuBajeHT. 3aKOH YKBUBAJICHTOBY




Bapuanr 1

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIMHCHHUI:

H3BO3, NaH2PO4

2. | T AByXBaJIGHTHOTO METAJlIa BHITECHSET U3 PacTBOpa MeAHOM comu 2,61 T Menu. BoruncinTe SKBUBaJICHTHYIO U aTOMHYIO MaccChl
¥ Ha30BHUTE METAIL, €CJIM SKBUBAJIICHTHAs! Macca Meau paBHa 31,8 r/mMoisb.

Bapuanr 2

1. PaccunTtaTh 3KBUBAJICHTHYIO MacCy CJlEIyIOIINX COeIUHEHU:

P205, CaOHNO3

2. BorancnuTe 3KBUBaJICHTHYIO MacCy METalljia, €CJH ero okcu coaepxut 19,66 % xucnopona.

Bapuanr 3

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEeIYIOLNX COCTUHEHUI:

Fe(OH)2, Ba(NO3)2

2. 10 r MeTansa BBITECHSIIOT U3 KUCIOTHI 5,6 J1 BOJOPO1a, ©3MEPEHHOTO MpH H.y. HaliTh 3KBHBaJIeHTHYIO MacCcy MeTalla.
Bapmuanr 4

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUIL:

PbS, CuOHCI

2. Onpenenure SKBUBAICHTHYIO Maccy METalIa, €CIIU €To coeAnHeHne ¢ Gpropom coaepxut 87,5 % MmeTama. DKBHBaIICHTHAS
Macca ¢pTopa paBHa 19 r/mMonb.

Bapuant 5

1. PaccunTtaTh SKBUBAJICHTHYIO MAcCCy CIEIYIOIINX COeTUHEHUI:

Si02, K2HPO4

2. U3 2,4 r metasa nonydeHo 4,8 r cynbduaa MeTauia. DKBUBAICHTHAs Macca cepbl paBHa 16 r/Moib. HaiiinTe SKBUBAJICHTHYIO
Maccy MeTaia.

Bapuanr 6

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOUMX COCTUHEHUI:

Ca(OH)2, AI2(SO4)3

2. Ilpu pactBopeHu B kuciaore 11,9 r meramna Beaeauinocs 2,24 1 BOAOpo1a, U3MEPEHHOTO MU H.y. OnpeenTe SKBUBAJIEHTHYIO
Maccy MeTaia.

Bapuant 7

1. PaccunTaTrh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCTNHCHHUIH:

HNO3, Fe(NO3)3

2. OzHO U TOXKEe KOJIMYEeCTBO MeTajula pearupyet 6e3 ocratka ¢ 0,4 r kucnopona u 0,8 apyroro snementa. Haiigure s5KBUBaNeHTHYIO
Maccy 3JI€MEHTa.

Bapuanr 8

1. PaccunTtaTh 3KBUBAJIEHTHYIO MacCy CJIEIyIOIINX COeTUHEHUN:

NH4Cl, MgOHBr

2. Ha ne#itpaimszanuro 19,6 T xuciaots! Tpedyercs 16 T ruapokcuaa Hatpus. OnpenennuTe SKBUBAICHTHYEO MacCy KHCIIOTHI.
Bapuanr 9

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:

H2S04, NaHSiO3

2. Ilpu csxuranuu 1,8 r TpexBaJIGHTHOTO MeTajula NoIy4eHo 3,4 I ero okcuaa. Halinure 3KBUBaJIEHTHYIO U aTOMHYIO MacChl
MeTaa.

BapuanTt 10

1. PaccunTath SKBHBAICHTHYIO MACCY CIEAYIOIINX COCTNHCHHUM:

Zn(OH)2, FeSO4

2. Onpenenure SKBUBAJICHTHYIO Maccy MeTamia, 0,12 T KOTOPOro BBITECHSIOT U3 KUCIOTHI 112 Ml BOJOpOAa, M3MEPEHHOTO MpPHU H.Y.
Bapmuanr 11

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:

Na2Si03, Cr203

2. 4,4 r nByXBaJIlEeHTHOTO MeTajuia pearupytot ¢ 0,56 1 kucinopoja, U3MEPEHHOTo NpH H.y. YeMy paBHa aToMHasi Macca MeTasa?
BapuanT 12

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:

CaO, Cr2(S04)3

2. CKoIIbKO JTMTPOB BOJOPO/1a, U3MEPEHHOI'O NPH H.Y. BBIIEIUTCS MPpU pacCTBOPEHHH B KUCIIOTE 8 T MeTaslla, SKBUBAJIEHTHAs Macca
koToporo 20 I/MOJIb.

Bapmuanr 13

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUIL:

Al, NH4NO3

2. Okcup HeMeTauia conepkut 27,27 % HemeTania. BeruuciuTte 5KBUBaIEHTHYO MacCy HEMETAJIA U €10 OKCUAA.

Bapuanr 14

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOIMINX COCUHEHUI:

BaBr2, CH3COONa

2. Ha neiitpanusanuto 9,8 r kucnotsl Tpedyercs 11,2 r runpoxcuna kanust. OnpenennuTte SKBUBAJICHTHYIO MacCy KHCIOTEL.
Bapuanr 15

1. PaccunTath SKBHBAIECHTHYIO MACCY CIEAYIOIINX COCTNHCHHUM:

MnO2, AIPO4

2.21,3 r maraus u 13,8 T HEU3BECTHOTO METaJlIa pearupyroT 0e3 ocTaTka ¢ OJHUM M TEM XK€ KOJUUECTBOM Kuciopona. Haiinure




SKBUBAJICHTHYIO MAaCCy HEH3BECTHOIO MeTaslIa.

BapuanTt 16

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIMHCHHUI:

AlF3, H3PO4

2. Ilpu cxxuranuu 6 T ABYXBAJIEHTHOTO MeTajia OblIo MOIy4eHo 8,4 r okcuaa metasuia. HaiiinTe SKBUBaJIeHTHYIO U aTOMHYIO
MacChl 3TOr0 MeTaa.

Kputepuu ouenku:

- OLIEHKA «OTJIMYHO» BBICTABIIAETCS CTYJEHTY, €ClIM OH Habpan 4 6ainoB

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpan 3 GaiioB

- OIIEHKA «YIOBJICTBOPUTEIEHO)» BBICTABIICTCS CTYCHTY, €CIIH OH Habpai 2,5 6amios

- OILIEHKa «HEYIOBIETBOPUTEIBHOY» BHICTABISIETCS CTYAEHTY, €CIIM OH Habpaia MeHee 2,5 6asios.

TK 2 «KoHueHTpanuu pacTBOPOB»

BapuanT Ne 1

1 Omnpenenuts Maccy Na2CO3 B 500 T 10 %-Horo (mmo macce) pactBopa.
2 éf{pez[enmb MaccoByto goimro HNO3 B 10 H. pacTtBOope, ¢ miotHocThio 1,29 /M. 3,5
Bapuant Ne 2
1 B 45 r Bogs! pactBopeHO 6,84 1 caxapo3sl C12H22011. Beruucauth MOJbHBIE JONH caxapa U BOJBL.
2 zBflqncm/ITb HOpManbHOCTb 14,7 %-Horo pactBopa H2SO4, ecnu nnoTHOCTh pacTBopa paBHa 1,1 r/mi. 3,5
Bapuant Ne 3
1 B kakom o6weme 0,05 M pactBopa Ca(OH)2 comepxurcs 2,8 r BemecTa?
2 ZB’:I‘II/ICJ'II/ITI) mossipHocTh 10 %-Horo pactBopa Na2SO3, miotHOCTE KoToporo 1,05 r/min. O6bem pacTBopa paBeH 1 I
3,5
Bapuanr Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutca 476 r KOH. KakoBa minotHOCTH 3TOrO pacrsopa?
2 ZB’:I‘II/ICJ'II/ITI) MossipHOCTE 18 %-Horo pactBopa HCI ¢ minotHOCTBIO 1,09 T/MIIL 3,5
BapuanT Ne 5
1 B xakoit macce Boxsl cinexyeT pacTBoputh 30 T KBr, 4To6sI momy4uTs pacTBop ¢ MaccoBoil noneit KBr, paBnoit 6 %.
2 2Bfmucnmb HOpMaNTbHOCTH 10 %-Horo pactBopa Na2SO3, mmotHocTs KoTOporo 1,05 r/mi. O0beMm pacTBopa paseH |
JL. 3,5
Bapuant Ne 6
1 Kaxkas macca xmopuna 6apust cogepxkurcs B 0,1 1 0,1 H. pacTBopa?
2 2Bfmucnmb MoisipHOCTh 10 %-HOTO pacTBOopa KapOoHATa HATPHS, IIOTHOCTH KoToporo 1,08 r/mi. O0veM pacTBopa
paBeH 1 . 3,5
Bapuant Ne 7
1 Beruncnuts HOpManbHYIO KOHIEHTpanuio pactBopa K2S04, B 0,02 1 xotoporo coxepxutcs 1,74 T pacTBOPEHHOTO
BEILIECTBA.
2,5
2 Kaxkoit 06vem 2 H. pactBopa H2SO4 notpebyercs ms npurorosnerns 500 miu 0,5 H. pactBopa? 3,5

BapuanT Ne 8

1 Omnpenenure MaccoByro OO (B %) xjIopuaa kamus B pactBope, coxepxarem 0,053 xr KCI B 0,5 1 pactBopa,
MIOTHOCTBH KOTOporo pasua 1,053 r/mi.

2,5
2 [MnotaOCTE 10 %-HOTO (MO0 Macce) pactBopa Na2SO4 paena 1,091 r/mi. PaccuntaTh MOJISITBHOCTB 3TOTO PAacTBOPA.

3,5




BapuanT Ne 9

1 B xakom ob6weme 0,1 H. pactBopa comepxkurcs 8 T CuSO4?
2,5
2 Kakoii 06wem 0,1 M pactBopa H3PO4 moxHO mpurotoBuTh U3 75 mia 0,75 H. pacTtBopa? 3,5

BapuanT Ne 10

1 13 400 r 20 %-Horo (10 Macce) pacTBOpa IIpU OXJIaKAe-HUU BBLIEIMIOCH 50 I pacTBOPEHHOTO BemiecTBa. UeMy paBHa
MaccoBasi JOJIsl 9TOrO BELIeCTBa B OCTaBIIEMCS! pacTBope? 2,5
2 BBIYHCINTS MacCOBYIO OO THApoKcuaa Hatpus B 9,28 H. pactBope NaOH, miotHocteio 1,310 /™M,

3,5

BapuanT Ne 11

1 Cronpko monert KOH naxogurest B 4 11 25 %-Horo (o macce) pactsopa KOH mmotHocTsIO 1,24 1/MA?
2,5

2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 papra 1,105 r/mi. BEMHCIATS MONSIIBHOCTB 3TOTO

pacTBopa. 3,5

BapuanT Ne 12

1 Haiitu MaccoByro 100 TIIIOKO3BL B pacTBope, cogepxaiieM 350 T Bogsl 1 70 I MIFOKO3BL.
2,5
2 Kakoii 06vem 6,0 M pactBopa HCl HyxHO B3sTh Ut ipuroToBieHus 25 mi 2,5 M pactBopa? 3,5

Bapuant Ne 13

1 Crombko TpammoB NaCl notpebyerces ans npurotosienus 450 T 20 %-Horo (1o macce) pactBopa?

2,5
2 K 500 mn 32 %-noit (mo macce) HNO3, mmotHocThio 1,20 r/mn, mpubasunu 1 i1 Boasl. YeMy paBHa mMaccoBast A0Jis
HNO3 B nonyuenHom pactBope? 3,5

Bapuant Ne 14

1 BbIuucinTh MOJISUIBHYIO KOHLUEHTPALKIO pacTBOpa, IPUIOTOBIEHHOIO pacTBopeHueM 45 1 rioko3sl C6H1206 B 400 r
BOJIBL.

2,5
2 Boruncnute HopMmansHocTh 0,2 M pactBopa H2S04.

3,5

BapuanT Ne 15

1 BeranennTs MONBHBIC OMK CHEPTa U BOObI B 96 %-HOM (110 Macce) pacTBope dTtminoBoro crmpra C2HSOH.
2,5
2 CKOJIBKO MIJUTHIIMTPOB KOHIIGHTPHPOBAHHOW COJISTHOM KHCJIOTHI, INIOTHOCTRIO 1,19 1/Mi1, coneprkamei 38 % (mo macce)

HCI, myx#HO B34TH Ayt mpurotoBieHus 1 i 0,5 H. pacTBopa? 3,5
Bapuant Ne 16

1 Haiitin maccy NaNO3, neobxomumyto mist nmpurotosienus 250 ma 0,2 H. pactBopa. 2,5
2 Kakoii 06vem 0,05 . pactBopa KNO3 moxxno noiayuuts u3 100 mi 1 H. pactBopa? 3.5

Kputepuu ouenku:

- OLIEHKA «OTJIMYHOY» BBICTABIAETCA CTYJICHTY,eCIIM OH Habpan 6 6annoB

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

- OIIEHKA «YJIOBJICTBOPUTENEHOY» BBICTABIACTCA CTYICHTY,eClIM OH Habpan 3,5 6amioB

- OLICHKA «HEYAOBJIECTBOPUTEILHO) BBICTABISIETCSA CTYACHTY,ECIIU OH Habpas MeHee 3,5 6asioB.

TK 3 «Peaxuuu nonHoro oomMena. ['uaponusy

Bapuant Ne 1

1. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHO#T (hopme:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —




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

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

. Ykaxure cpeny pactBopa u pH:

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

a) CuSO4 + Na2S —
6) KOH + HNO3 —
B) CaCO3 + HCl —

2. Hannmwure ypaBHEHHsI peaKMii B MOJEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) CH3COOK + HOH —

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

apuant Ne 3

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peakiiiii B MOJIEKYIISIPHOH M HOHHO-MOJIEKYJIIpHOH (hopme:

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

2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOi (hopme
a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

. Ykaxure cpeny pacrsopa u pH:

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

a) CaCl2 + K2CO3 —
6) HBr + Ba(OH)2 —
B) NaF + HCIl —

2. Harmummre ypaBHEHHS Peakiyii B MOJIEKYJIIPHOIM U HOHHO-MOJIEKYJISIpHOI (hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

Bapuanr Ne 5

. Ykaxkute cpexy pactsopa u pH:

1. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHO#T (hopme:

a) Na2SO4 + BaCl2 —
6) KCN + HCl —
B) (NH4)2S04 + KOH —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuanr Ne 6

. Ykaxure cpeny pactBopa u pH:

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

a) FeCI2 + Na2S —
6) CH3COOK + H2S04 —
B) CaCO3 + HNO3 —

2. Haumure ypaBHEHUsI PEAKIMid B MOJICKYJISIPHOW U HOHHO-MOJIEKYJIIPHOH Gopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

. Ykaxwure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOi (hopme:

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

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

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanTt Ne 8

. Ykaxure cpeny pactBopa u pH:

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

a) H2SO4 + BaCl2 —




6) Ba(OH)2 + HNO3 —
B) HI + AgNO3 —

2. Hammmmmre ypaBHEHHS PEakUii B MOJIEKYIISIPHOM U HOHHO-MOJIEKYJISIpHOI1 (hopme
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

. YxaxuTte cpexny pactsopa u pH:

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

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

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJIIpHOIT (hopme
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

. Ykaxure cpeny pactBopa u pH:

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

a) Na2CO3 + Ca(NO3)2 —
6) (NH4)2SO4 + NaOH —
B) HI + KOH —

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

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH —

Bapuant Ne 11

. Ykaxkure cpeny pactBopa u pH:

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

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

2. Hanmmure ypaBHEHHS peaKiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO# (hopme
a) CH3COONH4 + HOH —

6) Zn(NO3)2 + HOH —

B) Na3PO4 + HOH —

Bapuant Ne 12

. Ykaxure cpeny pactBopa u pH:

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

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

2. Hanmmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) KNO3 + HOH —

6) CuBr2 + HOH —

B) Na2SiO3 + HOH —

Bapuanr Ne 13

. Ykaxure cpeny pactBopa u pH:

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

a) ZnCI2 + H2S —
6) CH3COOK + H2S04 —
B) NaCN + HCI —

2. Hanmmmre ypaBHEeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIIIpHOH (hopme
a) Nal + HOH —

6) Mn(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 14

. Ykaxure cpeny pactBopa u pH:

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

a) FeCI2 + KOH —
6) CH3COONH4 + NaOH —
B) K2SiO3 + HCI —

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

6) Snl2 + HOH —

B) K2SO4 + HOH —

. Ykaxure cpeny pactBopa u pH:




Kpurepnu onenku:

- OIIEHKA «OTJIMYHO» BBICTABIIACTCS CTYICHTY, €CIIH OH Habpan 9 6aiioB

- OIIEHKA «XOPOIIO0» BBICTABIAETCA CTYJICHTY, €CIIN OH Habpan 7 Gamios

- OLIEHKa «YyJIOBIETBOPUTENBHOY BBICTABIIACTCS CTYEHTY, €CIIM OH Habpai 5,5 6annos

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 5,5 6aos.

TK 4 «OKUCIUTETBHO-BOCCTAHOBUTENFHBIE PEAKIIUI

Bapuanr 1
Ha ocHOBaHHM 3JI€KTPOHHBIX YPaBHEHUI PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) NaBr + PbO2 + H2S04 —PbSO4 + Na2S0O4 + Br2 + H20
6) C12 + KOH — KCI + KCIO3 + H20

Ompezesute THIT IPUBEJCHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
Bapuanr 2
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEINb

a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2S0O3 — K2S04 + K2S

OmpezenuTte THIT IPUBEICHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
Bapuanr 3
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb M BOCCTAHOBUTEINb

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

Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
Bapuant 4
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIUTENb i BOCCTAHOBUTEINb

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

Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKINii
Bapuant 5
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

a) AsH3 + 02 — As203 + H20
6) C12 + KOH —KCIO + KCl + H20

OrmpezesuTe THIT IPUBEJCHHBIX BbILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKINii
Bapuant 6
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHEHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIUTENb M BOCCTAHOBUTEINb

a) H2S + HIO3 — S + 12 + H20
6) KCIO3 + HCI — CI2 + KCI1 + H20

OrmpezesuTe THIT IPUBEICHHBIX BbIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKINii
Bapuant 7
Ha ocHOBaHMM 3J€KTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEINb

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

6) KNO3 — KNO2 + 02

Omnpeznenurte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi

BapuanTt 8

Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTETbh U BOCCTAHOBHUTEIb

a) PbO2 + HCl1 — PbCI2 + CI2 + H20
6) HIO3 + HI — 12 + H20

Omnpeznenurte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIN
BapuanTt 9

Ha ocHoBanmnu SJICKTPOHHBIX ypaBHeHI/II‘/‘I pacCTaBUTh KOB(b(i)I/IHI/ICHTBI, YKa3aB OKHUCJIMTCIIb 1 BOCCTAHOBUTCIIb

a) KMnO4 + HCl — CI2 + MnCI2 + KCI1 + H20




6) HCIO3 —ClIO2 + HClIO4 + H20

Onpeznenure TUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUI
Bapuanr 10
Ha ocHOBaHMM 7€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3()(DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

Onpeznenure TUII IPUBEIECHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUI
BapuanT 11
Ha ocHOBaHMM 37€KTPOHHBIX YpaBHEHUH paccTaBUTh KO3((DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) Cu + H2804 — CuSO4 + SO2 + H20
6) S + KOH — K2S03 + K28 + H20

Onpeznenure THUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUI
BapuanT 12
Ha ocHOBaHMM 27€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3((DUINEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) I2 + C12 + H20 — HIO3 + HCI
6) KCI03 — KCI + 02

Onpeznenure TUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLU
Bapuanr 13
Ha ocHOBaHMM 37€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3()(DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) FeCl3 + SnCI2 — FeCl2 + SnCl4
6) H2S + 02 — SO2 + H20

Onpeznenure THUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUi
Bapuant 14
Ha ocHOBaHMM 27€KTPOHHBIX YpaBHEHUH paccTaBUTh KO3 (DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) KMnO4 + KI + H2SO4 — K2504 + MnSO4 + 12 + H20
6) KC1I03 — KCIO4 + KCl

Onpeznenure THUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUi
Bapuanr 15
Ha ocHOBaHMM 37€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3 (DUINUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

Onpeznenure TUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUi
Bapuanr 16
Ha ocHOBaHMM 27€KTPOHHBIX ypaBHEHUI paccTaBUTh KO3 (DUINUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) H2S + C12 + H20 — HCI + H2804
6) NH4NO2 — N2 + H20
OHpeZ[CJ'H/ITe THUII IPUBCACHHBIX BBIIIC OKUCJIIUTCIIbHO-BOCCTAHOBUTECIIBHBIX peaxunﬁ

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISICTCS CTYJCHTY,ECJIM OH Habpan 6 6asoB

- OLICHKA «XOPOIIO» BBICTABIISIETCS CTYAEHTY,ECIIN OH Habpan 4,5 6amuios

- OLICHKA «YIOBJICTBOPUTEIIBHO)» BBICTABIACTCS CTYACHTY,ECIH OH Habpan 3,5 6ayios

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY,ECIIH OH HaOpais MeHee 3,5 OaioB.

TK 6 PI'P Ha TeMy «XuUMHUYECKHE pacUEThI»

Crpykrypa pacueTHO-rpaduuecKoil paboThl U ee OPUEHTUPOBOYHBIH 00BEM
3apmanue (1 c.)

1. JIucriepcHBIE CHCTEMBI.

2. KommnekcHbIe COeAMHEHMSL.

3. OcHOBBI HJICHTH()HUKALUE HEOPTaHMICSCKUX COCTHHEHH.

4. I'appBanndeckue dmeMeHThl. DJ]C raTpBaHHICCKUX 2JIEMEHTOB.

5. DneKTpoau3 paciiaaBoB U pacTBOpPoB. 3akoH Dapazest




Kputepuu ouenku:

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

- OLICHKA «XOPOIIO» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpan 12 Gamios

- OIIEHKA «YyJOBJIICTBOPUTEIEHOY BEICTABIACTCA CTYICHTY, €CJIM OH Habpan 9 6amios

- OLIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYAEHTY ,eCIM OH Habpaa MeHee 9 6amoB.

HaunmenoBanwne 1a60paTOpHBIX paboT

OmnpeneneHue SKBUBAJICHTHOI MacChl MeTa/lIa 10 00beMY BBLACIUBILIETOCS BOJOPOA.
OnpezneneHye 3HTANBINY PEAKUU HEUTpaau3auuu

CKOpOCTh XUMHIYECKHIX PEAKIUH M XUMHIECKOEe PABHOBECHE

IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPALUK

Peakuuu B pacTBOpax 31€KTPOTUTOB

Kosnounnelie pacTBOpbI

Peakuuu okuCIEHHUSA-BOCCTAHOBIICHUS

I1K 1 Ha Temy «OCHOBHBIE 3aKOHBI M onpeneneHus xumuu. Ctpoenue atroma. Ilepuoguueckas cucrema JI.I1. Menneneesa.
XuMH9ecKas CBA3b M CTPOCHHE MOJIEKyJI. JHEpreTHKa XMMHUECKUX IIPOIECCOB. XUMHUUECKast KHHETHKA

BapuanTt Ne 1

1. CocraBbTe IOJHYIO AIEKTPOHHYIO (opMyiy 3nemenTa Ne 85. HazoBuTe 3TOT 31I€MEHT U yKaXKHTe, B KAKOM IepHOJe,
IpyIIe U NOATPYIIE OH HAXOAUTCS, K KAKOMY CEMEHCTBY OTHOCUTCS U Ha KAKUX SHEPIreTUUECKUX YPOBHAX U NOLYPOBHAX
HaXOJATCS €0 BAJICHTHbIC 3JIEKTPOHBI.

2. Uro Takoe o- U ©- cBsa3u? M300pa3uTh reoMeTpudeckyro cxemy odpaszoaHus monekyd H2 u N2. Ckonbko G- U 7- cBszei
B 3TUX MOJIEKyJ1ax?

3. TemnoBoit apdexr peaxiuu C(x) + 2 N20(r) — CO2(r) + 2 N2(1) paBen + 560 x/Ix. BoluncnuTh cTaHIapTHYIO
sHTaNIbIHI0 00pazoBanus N20, ecniu AHCO2 (r) =-393, 5 kJI»/MOJb.

4. Kak cnenyer M3MEHHTH JaBlIeHHE Ta30BOM CMECH IUIS TOTO, YTOOBI YBEIWIUTh CKOPOCTh PEAKIIHH 2802 (1) + 02 (1)
— 2S03 () B 27 pa3?

5. Beruncnuth TeMneparypHbiid K03()(GHUIUEHT CKOPOCTH PEaKIWH, €CIIU MPU MOBHIIICHUH TeMueparypsl Ha 40 °C peakuus
yckopsercs B 16 pas.

6. Kak cMecTuTh BI€BO PaBHOBECUE PEAKIUH

N204 ()] 2NO2 (1) — 184,6 x/Ix?
Bapuanr Ne 2
L. CocTaBbTe MOJHYIO AJIEKTPOHHYIO (opMyiy Hoaa M rpadMUEecKyro CXeMy PACIpPEACNICHUS €ro JICKTPOHOB 110

BHepl"eTI/I‘-IeCKI/IM H‘IeﬁKaM B HOpMaJ'IBHOM nu B036y)KZ[eHHOM COCTOSAHUAX. Ka]( BJIUSICT CTCIICHB B036y)I<I[€HI/I$I BHGKTPOHOB 1710)1a Ha
€ro BaJICHTHOE COCTOSTHUE?

2. Kakue Tumel xumuyeckoil cBs3u UMEIOT MecTo B Moiiekynax CO2, C12? M300pa3uTh reOMETpHYECKOE CTPOEHHE MOJIEKYIT
U CXEMBI NIEPEKPBIBAHUSI DIICKTPOHHBIX 00JIAKOB.
3. PaccunTats sHTaNBINIO 00pa3oBanmsa HCI, ncxons n3 TepMOXUMHYIECKOTO ypPaBHEHUS

4 HCI (r)+ O2(r) =2 H20(1) + 2 CI12(7),
eciu AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI>x/M0ib
4. Kak u3menurcst ckopocts obpatHoii peakumu N2 (r) + O2 (r)(] 2NO (T), ecnu yBeIHYUTh JaBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUThb IOCTOSIHHOU?
5. Kak m3MeHuTCsl CKOpOCTh peakimu mpu noHmwkeHuu temmneparypsl ¢ 80 °C no 50 °C, ecnu TemneparypHbIid
KOA(QPHUITEHT CKOPOCTH PEaKyy paBeH 27
6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU
2CO (r) + 02 (r)L12CO2 (1) — 566 xIx
a) IIPU NOHMKEHUH TEMIIEPaTypPhl;
0) Npy MOHVKSHHUH JTaBJICHUS?
HammmuTe BIpakeHHE KOHCTAHTHI PABHOBECHS 3TOH PEaKIIHH.

BapuanT Ne 3

1. Kak u3MeHsIoTCA CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsOB SIEpP UX aTOMOB:

a) B IpejieNax AJaHHOTO Mepruoja; 6) B mpeaenax JaHHo! rpynmnbsl. OTBET MPOUILTIOCTPUPOBATH IPUMEPAMHU.

2. Kaxk ob6pasyercst nonHas cBs3p? Kakie ameMeHTHI ciocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuMepsl.

3. CKOJIBKO TEIIOTHI BBIACAUTCS NpHU OKucieHun 103 1 aMMuaka, ©3MEPEHHOIO IIPU HOPMAJbHBIX YCJIOBHSX, I10 PEAKIMU:
4NH3 (r) + 502 (r) = 4NO (r) + 6H20 (r), AH° =-904,8 kJl:x

4. Kax u3menurcst ckopoctp npsimoit peakiuu 2CO (1) + 02 (1)[] 2CO2 (1), ecnu IaBieHUe B CUCTEME yBEJIWYUTh B 4 paza?

5. BeramennTs TeMneparypHbIi K03(h(GUINEHT CKOPOCTH PEaKIMH, €CJIM MPU MOBIMEeHHH TeMnepatypsl ¢ 10 °C mo 70 °C

CKOPOCTH peakuuy Bo3pocna B 729 pas.

6. KakumMu M3MeHEHUsIMU TeMIepaTyphbl, JaBICHUS U KOHILEHTPAIUU MPOAYKTOB PEAKIIMU MOXKHO CMECTUTh PaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + 02 (1)) 2H20 (1) + 483,6 kIx




Bapuant Ne 4

1. Kakue smeMeHTHI IepHoIuYecKol CHCTEMBI TIPENCTABIIOT CO00IT caMbIif aKTHBHBIN METalll M CaMBIil aKTUBHBIHA
HemeTa1? JlaTh 0OBSICHEHUS U COCTAaBUTh MOJHBIE 3JICKTPOHHBIE ()OPMYJIIBI 3THX AIIEMEHTOB.
2. Wzobpas3uts crpykrypubie Gopmyisl coeaunennii K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTE€IIEHH OKUCIEHHOCTH
SJIEMEHTOB B 3TUX COeMHEHUAX? Kakue TUIIBI XUMHYECKHX CBA3EH UMEIOT MECTO B UX MOJEKyIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BRIACTUTCS MPH 00ure 1 kT cynbduma MHHKA 10 PEaKINH:

27ZnS (x) + 302 (r) = 2Zn0 (x) + 2502 (1), AH° =-943,6 x/]x
4. Bo ckonbko pa3 3amennutcs npsimast peakius  3H2 () + N2 (r)[] 2NH3 (1) €CJIM JIaBJICHUE B CHCTEME yMaJeT B 2
paza?
5. Ha ckombko rpagycoB Hago yBEIHUYHTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAKIIMU BO3pocia B 27 pa3, eciu
TeMIepaTypHbId KOAQPHUINEHT CKOPOCTH PEeaKIUU paBeH 37
6. B xakoM HampaBlIeHHUM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (1)1 CO2 (r) + C (1) — 172,5 /Ix
a) TIpH MOBBIIICHUH AaBJICHHUS;

0) pu MOHMWKEHUU TEMIIEPATYPHI;

B) NIPU NOBBIIIEHNH KOoHIeHTpauuu CO2?

Bapuant Ne 5

1. N300pa3uth pacrpeneneHue 3JIeKTPOHOB MO KBAaHTOBEIM SYeHKaM B aToMax aproHa, KanbIws, docdopa.

2. IMpuBectn mpuMep MONEKYJNBI ¢ Sp2- THOpHIU3anUel EKTPOHHBIX 00nakoB. Kakoi yrom mMexay cBA3sSMHU B 3TOH
Moutekyie? V300pa3nuThb ee MpocTpaHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO o0pa3zoBanus CS2, ucxons M3 ypaBHEHHS

CS2+302— CO2+2S02 + 1100 x/Ix,
eciu AH CO2 (1) = - 393 xJI»x/ monb, AH SO2 (1) = - 297 xJIx/ Mmonb

4. Kax u3mMeHUTCsI CKOpOCTh peaKiuu 2NO (r) + CI2 (r)[] 2NOCI (1) IIpH yBenrueHUW KoHIeHTpanuun NO B 2 paza?
5. Kak m3Menurcs ckopocTs peakiuu npu nosblmeHun temunepaTtypsl ¢ 0 °C go 50 °C, eciu TemneparypHbIi

K02 PUITHEHT CKOPOCTH PeaKuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (r)[1 2NO (1), AH° >0
a) MY NOBBIIIEHUN TEMIIEPATYPHI;
0) npu MOHMKEHUU AaBICHHUs?
Hanummte BeIpayKeHHE KOHCTAHTHI PAaBHOBECHS ATON PEaKIUH.

Bapuant Ne 6
1. BaneHTHBIC 3JIEKTPOHBI aATOMOB 3JEMEHTOB ONHCHIBAIOTCS (pOpMyIamMu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JI€MEHTHI X COCTaBBTE MOJHBIE AJICKTPOHHBIE ()OPMYJIIBI HX aTOMOB.
2. [IpuBecT mpHUMeEpbl MOJIEKYJI BELIECTB, B KOTOPBIX aTOMBI COCTUHSITUCH Obl KOBaJCHTHOW TMOJIIPHOM U HEMOJSPHON
CBs13b10. M300pa3uTh CXeMBI CTPOCHHUS STUX MOJICKYJL.
3. Berunennts sHTaNmBINI0 00pazoBanus mponana C3H8 ucxons n3 ypaBHEHHS €ro CropaHHs

C3HS(r) + 502(r) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 xJIxk,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/[/Mo0Jb:
4. PaccunTaiite ckopocts xumuueckoil peakun  2NO (1) + O2 (r) — 2NO2 (), eciu KOHIEHTPAIHH BEIIECTB
cocrapistot: [NO] = 0,02 mons/it; [O2] = 0,03 Mob/I1;
[NO2]=0,01 monb/n

5. Beraucnuth TemnepatypHblii KO3 (GUIIMEHT CKOPOCTH PEaKILMH, €CIIH IPH MOBBIIEHNH Temreparypsl Ha 30 °C
CKOPOCTb PeaKIMK Bo3pocia B 64 pasa.
6. KaxuMu #3MeHEHUsIMU TeMIIepaTypsbl, JaBICHUS U KOHIeHTpanuu [O2] MOXKHO CMECTHTH BIIPABO PaBHOBECHE PEAKIIUH

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

Kpurepuu onenku:

- OIICHKA OTJIMYHO» BBICTABIIACTCS CTYICHTY,eCIIH OH Habpax 15 6amioB

- OIICHKA «XOPOIII0Y» BHICTABIISIETCS CTYICHTY,ECIIA OH HaOpan He MeHee 12 OamioB

- OLCHKAa «yOOBJIECTBOPUTEIILHO» BBICTABIACTCA CTYACHTY,ECJIN OH HaGpaH He MeHee 9 6anoB
- OLICHKA «HEYIOBJICTBOPUTEIBHOY» BBICTABIICTCS CTYACHTY, €CJIM OH HAOpasi MeHee 9 6asioB.

I1K 2 Boga. O6m1as xapakTepHCTHKa PaCTBOPOB. PacTBOPHI 37I€KTPOIHTOB.

BapuanTt Ne 1

1. Jaiite onpeneneHue pacTBopa, paCTBOPUTENS, PACTBOPEHHOTO BemiecTBa. OnpeAenuTe pacTBOPUTENb U PACTBOPEHHOE
BEIIIECTBO B PAaCTBOpE, MOJydeHHOM mpu cMenuBanuu: a) 100 r Boasr u 200 r caxapa; 6) 200 r Boas! u 100 r areToHa.

2. Kak obecrieuntsb ycinoBus, 3aMmemstomue ruaposn3? Kak yckoputs ruapoin3?

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

4. PactBop, B 200 M3 KOTOpOro HaxomuTcs 3 T HednekTpoauta, obnagaeTr npu 20 0C ocmotuueckum nasieHuem 500 xlla.




Omnpenenure MOIEKyISIPHYIO MacCy BEIECTBa.

5. Ha ckosibpKko TrpasycoB MOBBICHTCS TeMIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymnockonuieckas koHcTanTta Boabl E = 0,52 °C.
6. PactBop, comepxammit 0,265 r Na2CO3 B 100r Bogsl, kpuctaimmsyercs npu temmeparype -0,13 °C. Brraucours

KaXyIytocs creneds auccoruanun Na2CO3 B aToMm pactBope. Kpuockonuueckast konctanrta Boasl K = 1,86 °C.

Bapuanr Ne 2

1. Kak u3mensiercs pacTBOPUMOCTh Ia30B B JKUIKOCTSAX C MOBBILIEHHEM TeMiiepaTypbl? C MOBBILIEHUEM JAaBICHUA?

2. UYro Takoe 3JIEKTPOIUTHYECKas AUCCOIMAINSA M KaK 3aBUCHT STOT IPOIECC OT HOHM3HUPYIOMIEH CHIIBI PacCTBOPUTEINS H
XapakTepa XMMUYECKON CBSI3U B MOJIEKYJIE SJIEKTPOInTa?

3. Uemy paBHbI koHUeHTpauuu nonos H+ u OH™ B pactBopax, pH xotopsix pasen: a) 2,0; 6) 7,0; B) 11,0?

4. Boruncnuth ocMOoTHYECKOE JaBICHHE PacTBOpa, cojepkamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

5. BreruncnuTh TeMreparypy KpucTaJUITH3aluu pacTtBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpunockonuueckas koncranta Boasl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boabl kunut nipu temneparype 100,31 0C. Hadigure st aToro pactBopa

n3oToHmYeckuii koadpunment. EH20= 0,52.

Bapuant Ne 3

1. Kaxk npupopma pacTBOpHTENS M PaCTBOPEHHOTO BEIIECTBA BIMSAIOT HAa paCTBOPHMOCTH? B KakoM pacTBopHTeNe — BOJE WIIH
6eH301€e — OyIyT JTydIlle pacTBOPATHCS aMMHaK u cepoyriepoy CS2?

2. JlaiiTe ompezaeneHus caeIyOIIUM TEPMUHAM: 3JEKTPOIUTHYECKAs AUCCOLMALNUS, IEKTPOIUTHI, HEAIEKTPOIHUTEL,
KaTHOHBI, aHWOHBL. [IprBeanTe IPIMEPHI COOTBETCTBYIOIINX BEIIECTB.

3. Ornpenenuts koHIeHTpauuo noHoB OH™ B 0,01 M pacrtBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
4. Haiitu ocmoTuueckoe maBieHue pactBopa, coxepkamero B 2 i 18,4 r munepuna C3H803, npu 27 °C.

5. Boruncniute Temmeparypy 3amep3anusi pactBopa, coaepkaiiero 20 r caxapa C12H22011 B 400 r Boxsl. KH20=1,86

6. BeramennTs kKaXxymryrocss cTeneHs auccormanm ximopuna kanus KCl B pactBope, comepxamniem 4,47 r KCI B 100 T Boxsl,

€CITH 3TOT pacTBOp kpuctammusyercs npu -2 °C. Kpuockonndeckas konctanTa Boas! K = 1,86 °C.

Bapuant Ne 4

I. Uro Takoe AuarpamMMa cocTOsiHUsI Bojbl? KakoBo arperaTHOe COCTOsSIHHE BOJBI IIpU cleayromux ycioBusax: a) T = 293 K,
P =100 kIa; 6) t = 50 °C, P =200 I1a?

2. Uro Takoe KOHCTaHTa Jaucconuanuu’? Kax cBs3aHa KOHCTAaHTa AWCCOIMAIMN CIA0BIX SJIEKTPOIUTOB CO CTEICHBIO MX
MCCOIaIu?

3. Haiiti cTenens quccouyanuy cepoBOAOPOJHOM KUCIOTHI 1o mepBoil crynenu B 0,1 M pacTBope, eciiu KOHCTaHTa
JIMCCOLIMAIIMY JIJIsl 3TOM cTyneHu pasHa 1,1¢10-7.

4. ITpu 0 °C ocmotuueckoe gasineHue pactBopa caxapa C12H22011 paBro  3,55¢105 ITa. Cxonbko rpaMMOB caxapa
conepxurcs B 1 11 pactBopa?

5. Ipu kakoit nmpubmM3uTeNsEHO Temmepatype Oyner kuners 40 %-HbIil pacTBop 3THIIOBOrO criupta C2H50H B BOsE?
D0ymockonuaeckas KoHcTanTa Bojbl E = 0,52.

6. PactBop, comepxammit 4 r K2CO3 B 250 r Bogsl, 3amep3aet mpu -0,520C. HaliauTte At 3TOro pacTBopa M30TOHHUYECKHH

ko3¢ ¢purment. KH20=1,86

Bapuanr Ne 5

1. IIpy oMMHAKOBBIX JIM TEMIeEpaTypax KUIIT M KPHCTAJUIM3YIOTCS pacTBOpUTENh U pacTBop? Chopmynupyiite
COOTBETCTBYIOIHE 3aKOHEI.

2. UYro Takoe M30TOHMYECKHH KO3(P(UIMEHT U KaK OH CBA3aH CO CTENEHBIO AUCCOIMAIMU 3JIEKTPOJIUTA U YHCIOM HOHOB, Ha
KOTOpBIE pacrajgaeTcsi B BOAHOM PacTBOpE €ro MoJieKyia?

3. KoncranTa aucconnannu oprodocdopHoii kiuciaorst H3PO4 no mepsoit crynenn pasrHa 7,11+10-3. IIpeneOperas
JuUccolyanuei o ApyruM CTyIEeHsM, BBIYACINUTh KOHLIEHTpaluoo noHoB H+ B 0,5 M pacTBope KUCIIOTHIL.

4. [Tpu xaxoii TemmepaType OCMOTHYECKOE NaBlieHHE pacTBopa, coieprkamiero 18,6 r anmimaa COHSNH2 B 3 1 pactBopa,
nocturuer 2,84+105 I1a?

5. KaxoBa temmeparypa KUMeHHsI pacTBOpa HEAJIEKTPOJIUTa, conepskamiero 3,01+1023 monexyn B TuTpe BOABI?
D0ymmnockonuueckas KoHcTanTta Bogsl E = 0,52 °C.

6. Ipu kakoii Temmneparype Oyner kunets 1 m pactBop NaCl, eciu crenenp auccounanuu NaCl pasHa 84%?. EH20=0,52
Bapuanr Ne 6

1. [Nepeuncaure usmyeckie cBONCTBA BoABL Kakie M3 3THX CBOWCTB aHOMaNbHBI? B WeM nmpHuYMHA MX aHOMAJIBHOCTH H
KaKOBa POJIb AHOMAJIUK BOJIBI B IpUpoe?

2. Uro Takoe CTENeHb JUCCOIMAINY U KaK OHA 3aBUCHT OT KOHIIEHTPALUH pacTBopa?

3. Bo ckonbko pa3 xoHuentpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiue, yem B 1 H. pactBope H2S04 (o =
51 %)?

4. Paccunrars MONEKYISPHYIO MAacCy HEIIEKTPOJIUTA, €CIU B 5 J1 pacTBOpa COAEPKUTCA 2,5 I' HEDICKTPOJIUTA,

ocMoTHYecKoe AaBieHue 3toro pactBopa npu 20 °C pasuo 0,32¢105 Ila.




5. Ha ckonmbKko rpagycoB HOBBICHTCS TeMIepaTypa KureHus: Bofbl, ecau B 300 T Boasl pacTBopuTh 27 T imtoko3sl COH1206?
DOymnockonuieckas kouctanrta Boasl E = 0,52 °C.

6. PactBop, coxepxkammii 1,7 T xopuaa nuaka ZnCl2 B 250 T Boabl, KpucTauu3yercs: mpu temmnepatype -0,230C.
Omnpenenure KaxyIryocs crenens qucconuanun ZnCl2 8 stom pactsope. KH20=1,86

Kpurepun oneHku:

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

- OIIEHKAa «XOPOILI0» BBICTABIAETCA CTYICHTY,CCIIH OH Habpai He MeHee 12 6amnoB

- OLICHKA «YOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY,ECJIN OH Habpal He MeHee 9 6aioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILSIETCSA CTYACHTY, €CIIM OH HaOpain MeHee 9 6aios.

Bompocs! 1i1st npoBeieHust IPOMEXYTOUHOI aTTecTanuu B opMe 3k3amena (1 cemectp):

1. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHMs MAacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIICHHM, 3aKOH SKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHMH, 3aKOH ABOTraipo M €ro cieAcTBHs. MeToxbl OnpeaesICHuUs
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema JI. . Menneneesa. Ilepuonsl, rpynmnel ¥ DOATPYNIIEL NEPUOIUIECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJI0KEHUEM 2JIEMEHTOB B IEPUOANYECKOH cHCTEME.

4. Crpoenue atoma. [locrynatel bopa.

5. KBanToBbIe uncna, nx GU3NIECKUl CMBICI.

6. OnekTpoHHas opOUTaNb U «KBaHTOBas stuerika». [Ipunrun Ilaymm. ITpasuno XyHnga.

7. CemeliicTBa s-, p-, d- u f- 3JIeMCHTOB B MEPUOANYECKON CUCTEME 3JICMEHTOB. DIICKTPOHHBIC (OPMYIIBI AJICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOEHHS MX JICKTPOHHBIX 000J0YeK. DHEpPTusl HOHU3AINH U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIbl XUMHYECKON CBSI3H, HX OCOOCHHOCTH.

10. Xumuueckasi CBs3b U €€ OCHOBHBIE XapaKTE€PHUCTHUKU.

11. KoBanenTHas xuMudeckas CBsA3b, €€ PasHOBUIHOCTH. MeTon BalCHTHBIX CBA3EH.

12. Croco651 00pa30BaHusI KOBAJICHTHON XMMHUYECKON CBS3H.

13. I'uGpuauzanys aTOMHBIX AJIEKTPOHHBIX OpOUTaNel U e€ BUBIL.

14. [TonsipHOCTh XUMUYECKOH CBSI3U. DIIEKTPUYECKMH MOMEHT JHIOJS MOJIEKYJIbI.

15. Wonnast cBsi3b, €€ 0c0OeHHOCTH. CTereHb HOHHOCTH CBSI3H.

16. Bopoponnas cBs3b, €€ 0cCOOEHHOCTH U BIUSIHHE HAa CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHBIE olpeneneHus. 3akoH ['ecca u ero cieacTBue.

18. BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue dPPEeKThl XUMHUSCKIX MTPOIECCOB.

19. Maxkpo- U MUKPOCOCTOSIHHE BellecTBa. BeposATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHSL.

20. HampaBieHHOCT caMOIPOU3BOJIBHOTO MPOTCKAHUS XHMHUYECKUX peakiuid. DHeprus ['uboca.

21. Xumuyeckas KMHEeTHKa. CKOPOCTh XUMHUYECKHX PEaKIMii B TOMOT€HHOH M reTepOreHHON CHCTEME.

22. BnusHue npuposl pearupyroluX BEIIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUUYECKOH PEAKIUU.

23. BnusiHue xaranuzaTopa Ha CKOPOCTb XMUMHYECKOH peakuuu. MexaHu3M JEeHCTBUS KaTaau3aTopa.

24. OO0paruMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEAKIMU. XUMHUIESCKOS PaBHOBECHE.

25. Cwmemenue xumudeckoro pasHoBecus. [Ipunnun Jle larense.

26. Bopna, e€ ¢usnueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

27. AHOMaJsbHbIE CBOWCTBA BOJBI, UX MPUYMHA U POJb B MIPUPOAE.

28. PacrBopsl. 'mapatraas teopus [[.J1. Menneneea. TermoBeie 3¢h(eKTs pacTBOpEHUS.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUIAKOCTSX.

30. PacTBOpuMOCTh Ta3oB B KHIKOCTSIX.

31. KoHueHTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBIIeHHE pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIUTOB U ICKTPOIUTOB.
33. INoHmkeHne DaBlIeHHUs HACBIMIEHHOTO Iapa pacTBOPHUTENS HAJ pacTBOPOM. 3akoH Payms 1 pacTBOpOB HEINEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. IoBblIeHNE TeMIEpaTyphl KMIIEHUsT pacTBOPOB. 3aKOH Payiist 1ist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIHUTOB.
35. IloHnxeHue Temneparypbl KpUCTAUIM3ALUK PacTBOpa. 3aKoH Payiis A1 pacTBOPOB HERNIEKTPOIUTOB U AIIEKTPOIHUTOB.
36. Teopust >MEKTPONUTHUECKON TUCCOIMALIUH.

37. [IpumenumocTtsb 3akoHOB Bant — I'odda u Payns k pacTBopam 371€KTPOIUTOB.

38. CrnaOble dNEKTPOIUTHI, UX AUCCOUMANHA. 3aKkoH pazOaBiieHuss OCTBalbaA.

39. CunpHbIe MEKTPOIHUTHI, UX TUCCOLHANNSL. AKTUBHOCTh HOHOB.

40. Peakuun noHHOro oOMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBUS HEOOPAaTUMOCTH PEAKLUH.

41. DeKTponTHYEeCKas Auccouuanus Boasl. HelTpaibHble, KUCIBIE U ILEJIOYHbIE PACTBOPHI.

42. Bopoponnsiii nokaszarens. Illkana pH, meroast onpenenenus pH.

43. I'uaponus, ero KoNMM4eCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTb THAPOJIHM3a OT KOHLUEHTPALUU W TeMIepaTypbl pacTBopa.
44. I'uaponus coneit u ero BUABI (Ha IpUMepe YPaBHEHUN THIAPOJIM3a COOTBETCTBYIOIIMX COJICH).

45. JlucriepcHble CHCTEMBI, X KIacCH(DUKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHbIe CUCTEMBI, UX KIacCH(HUKAIMA IO CTENEeHH AUCIepCHOCTH. CBOOOAHO- U CBA3HOAHUCIEPCHBIE CUCTEMBI.
47. YcroitunBocTh TUCEepCcHbIX cucTeM. DakTopbl CTa0MIN3alMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBL.

49. Konnounnele pactBopsl. CTpoeHHE KOMIOUAHON MULEINIIBL.

50. Koarymnsiuys KoJIOMIHBIX pacTBOPOB U (akTophl, €€ BHI3BIBAIOIINE.




51. Tunel OKMCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaximu oxucnenus. BakHeinine BocCTaHOBUTEIIH.

53. Peaxiiun BoccTaHoBIICHMS. Ba)kHEHIIIME OKUCIUTEIIH.

54. OKHCIINTEIbHO-BOCCTAHOBHUTEIBHAS JBONCTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CHCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHUH METayIoB.

56. [ToHsaTHe XUMHUYECKON HACHTUUKAIMKY. KauyecTBEHHbIE peaKkiui Ha MOHBI.

57. KommnekcHele coequnenus. Teopus crpoenust Bepaepa. Homenknarypa. IlepBuuHasi 1 BTOpu4Hasi AUCCOLUALIAS.
2 cemecTp

TK 7 Koppo3us meraiios

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €Cli OH HaOpan 11 6amios

- OLICHKA «XOPOIIO» BBICTABISIETCA CTYACHTY, €CIIH OH HaOpan He MeHee 7,5 6amios

- OLIEHKA «YyJIOBJIETBOPUTENBHOY BBICTABIACTCA CTYICHTY, €CIIM OH HaOpas He MeHee 6 6anioB
- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpai MeHee 6 GaluioB.

TK 8 AnkeHbl. AIKUHBI. ApeHBI

Kputepuu onenku:

- OLIEHKA «OTJINYHOY)» BBICTABIIACTCA CTYCHTY, €ClIU OH Habpan 12 6amnoB

- OLICHKA «XOPOILIO» BBICTABIISIETCS CTYAEHTY, €CII OH Habpai He MeHee 9,5 6amios

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan He MeHee 7 Oanos
- OIICHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIIICTCS CTYACHTY, €CIH OH HaOpax MeHee 7 0aiioB.

TK 9 CriupThl, aibAeruabl ¥ KETOHBL, KAPOOHOBBIC KUCIOTHI

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpan 12 GayuioB

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpan He MeHee 9,5 6amios

- OIIEHKA «YJOBJIICTBOPUTENEHOY BEICTABIACTCS CTYICHTY, €CIIM OH HaOpas He MeHee 7 6anioB
- OLIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISECTCS CTYAEHTY, €CIM OH Habpasa MeHee 7 6asoB.

TK 10 Cnoxusle 3¢pupsl, sKUPBI

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTYICHTY, eCiii oH Habpan 11 6amroB

- OILIEHKa «XOPOILO» BBICTABIAETCA CTYJICHTY, €CIIU OH HabOpal He MeHee 7,5 6aninoB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY, €CIIM OH Habpai He MeHee 6 OaioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH Habpal MeHee 6 6asos.

TK 2 Ankenbl. AJKUHBI. ApeHbl

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpan 12 6aymuioB

- OLICHKA «XOPOIIOY» BBICTABISIETCA CTYACHTY, €CIIH OH HaOpan He MeHee 9,5 6amnos

- OLIEHKA «YyJIOBJIETBOPUTENBHOY BBICTABIACTCA CTYICHTY, €CIIM OH HaOpas He MeHee 7 O6anioB
- OLIEHKa «HEYIOBJIETBOPUTEIBHOY» BBICTABISECTCS CTYAEHTY, €CIM OH HaOpasa MeHee 7 6asoB.

Terpanp 1abopaTopHBIX paboT
HaumenoBanue n1abopaTopHBIX paboT

Peakuuu okucCIEHNUA-BOCCTAHOBIICHUS

Koppo3us MeTamios u 3a1uTa 0T KOppO3UU

HM3y4enue cBOICTB NpeeabHBIX YIIEBOJOPOIOB
N3yueHne CBOWCTB HENPEAEIbHbBIX YIIIEBOLOPOJIOB
W3yueHne cBOHCTB CIUPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
M3yuenue cBONCTB )KUPOB

H3y4yeHue cBOICTB yIieBoJOB

PacrniozHaBanMe m1acTMacc U BOJIOKOH

Kpurepuu onenku:
- OIIEHKA «OTJIMYHO» BBICTABIIACTCS CTYCHTY, €CJIM OH HaOpan 5 6amioB
- OLICHKA «XOPOLIOY» BBICTaBJISIETCS CTYJCHTY, €CIIM OH Habpals He MeHee 3,5 6ayioB




- OILIEHKA «YyJIOBJICTBOPUTEIBHOY BRICTABIIACTCA CTYCHTY, €CIIH OH HabpaJ He MeHee 2,5 6anioB
- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 2,5 6aios.

IIK 3 «Ankanbl, ANKeHbI. ATKAHBI. APEHbBDY

L. Anxkanbl. O6mas ¢opmyna. [laiite Ha3BaHUS MEPBBIM JECSATU MPEICTABUTENSAM AJIKAHOB.

2. [lepeuncnute OCHOBHBIE METOJIBI MOJyUYEHHUS aIKaHOB. [IprBeaUTE COOTBETCTBYIOIINE PEAKLIUU.

3. VKa)xuTe OCHOBHOE OTJIMYME XMMHYECKUX CBOMCTB alKaHOB OT APYTMX OpraHM4yeckux coeauHeHuid. [Ipu nomomu
ypaBHEHHMI XMMHUUECKUX peakluil MOKaKUTe, Kak B3aUMOJIEHCTBYIOT alIKaHbl C TaJIOTEHAMHU.

4. Kakne peakuum xapakTepHBI JUIs aJKaHOB. Kak ankaHBI B3auMOJEHCTBYIOT ¢ kuciotamu? IIpuBennte ypaBHEHUS
peaxuuil HuTpoBanus 1o Konosanosy.

5. Kak mpoTexaroT peakuuu OKUCIEHUs y ankaHoB? Hamuimmre ypaBHEHHS COOTBETCTBYIOIIMX PEAKIH.

6. Anxkensl. O6mas ¢opmyna. Jlaiite Ha3BaHUS MEPBBIM YETHIPEM IIPEACTABBIMTEIIMAIKEHOB.

7. Iepeuncianure OCHOBHBIE METOJBI MTOYIEHHS alkeHOB. IIpHBeIUTE COOTBETCTBYIOIIHE YPABHEHUS PEAKIIHA.

8. B uem 3axmouaeTcsi 0COOEHHOCTh PEAKIIMOHHON CIIOCOOHOCTH ankeHOB. CpaBHUTE TX PEAKUUIO CIIOCOOHOCTH C
aJIKaHaAMH.

9. Kaxne peakuum Hambosee XxapakTepHBI IUIs ajKeHOB. Hanwmmre peakuuy TMApHPOBAaHMSA M OpPOMHPOBAHHS.

10. ITpaBuno MapkoBHHKOBa. HammmmTe peaxiiuio B3auMOAEHCTBHS MPOIICHAa ¢ OPOMOBOIOPOIOM M PEAKIIMIO THAPATAIIHIO,
11. Kak ankeHsl B3aMMOJEHCTBYIOT C OKHCIUTEISIMU?

12. Anxunabl. O0mias ¢popmysna. JlaiiTe Ha3BaHUS TEPBBIM YETHIPEM MPEICTABUTENSAM ATKHHOB.

13. Ilepeuncnure OCHOBHBIE CUHTETUYECKHE METOJBI IOIy4EHUs aleTUaeHoBbIX ¥YB. [IpuBenure cooTBeTCTBYIOIUE
YPaBHEHHUS PEAKIMM.

14. Kaxue peakuun XapakrepHbl Ul alKHHOB. UTO SBISETCS OTIMYMTENBHONH OCOOEHHOCTBIO AIKHMHOB OT aJIKEHOB?
15. Hamummwre peaxkuuu npucoeaunenus k ankuaam H2, Br2,HBr, H20.

16. Hanummure peakuuto TpuMepU3aluy aleTUICHA, IPU KAKUX YCIOBUSAX OHA NPOTEKAET?

17. Apenbl. Obuias popmyna. YkaxuTe Ha 0COOEHHOCTH CTPOEHUs apeHOB. [IpuBeanTe COOTBETCTBYIONINE ypaBHEHUS
peaKuui.

18. INepeuncaure ciocoOB! MOTydeHUs apeHoB. [IpiBeaUTe COOTBETCTBYIOIINE YPABHEHNS PEAKIIHIA.

19. OO0BsicHUTE crenu(HIIHOCT CBOUCTB apOMAaTHYECKUX YB ¢ y4eToM uX CTpOCHHUS.

20. Kakue peakuun xXapakrepHs! Ui apeHoB. Kak AeHCTBYIOT OKUCITHTENN HA apeHBL.

21. Hanmmmure peaknuio npucoenunenus H2 k 6eHzouy.

22. Kaxk npotekaror peakuun B3aumoneiictsus 6enzona ¢ C12, H2SO4, HNO3.

23. ITo xakoMy NPUHIMITY MPOXOIUT 3aMelIeHHe B OEH30IBHOM SJIPE, €CIIH B HEM YK€ €CTh 3aMECTUTENb.

24. [IpuBenuTe MpUMEp peakUyy B3aMMOACHCTBUSI METHIOCH30J1a ¢ a30THOH KUCIOTOM.

25. ITpuBemure MpuMep peakuy B3aMMOJCHCTBHS HUTPOOEH30J1a C A30THOM KHCIOTOM.

26. Kak neifcTBYIOT OKUCIHTENN HAa TOMOJOTH O€H30I51a, KaKie MPOMYKTBI IIPU 3TOM 00pa3yrOTCs.

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTYICHTY, €CJI OH Habpan 15 6amros

- OLICHKA «XOPOLIOY» BHICTABJISIETCS CTYICHTY, €CIIM OH Habpaln He MeHee 12 GayioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY, €CIIM OH Habpai He MeHee 9 Oaiios
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH HabOpain MeHee 9 6aios.

ITK 4 «Kucnopoconepxaiiie yriaeBo10poabhy

1. Kakne coenmHEHHsSI OTHOCSAT K KHCIOPOJACOAEPKAIINM OPTraHMIeCKIM coequHeHHAM. IIpuBenurte ux obmme (GopMyIbL.
ITo xakoMy IpU3HAKY OHH OTJIMYAIOTCA?

2. Crouptsl. Oxapakrepu3yiTe 3TOT KIacc OpraHM4ecKkux coequHeHuid. [IpuBenure nx wiaccudukarmio.

3. Ilepeuncnaure MEeTOB! MONYYEHHs CIUPTOB, YKa3blBask MIPU 3TOM COOTBETCTBYIOIIME YPABHEHUS PEAKLUIL.

4. Kak pearupyroT cnupThl ¢ METAITIMYECKAM HATPUEM M YKCYCHOM kucioroil. Hanumure ypaBHeHus peakuuil. Kakue
HPOAYKTHI IPH 3TOM 00pa3yroTcsl.

5. Hammmmute peaknuro aerupparanuy 3raHona. Uto oOpa3yeTcst ecim peakiuio IPOBOAUTE B M30BITKE crupra?

6. HasoBute n30Mephl BaJIepHaHOBOM KHCIIOTHI IO MEXIYyHapOIHOW HOMeHKIaType. M300pasure ux cTpyKTypHBIE
(hopmyIIbL.

7. Kakue KHCIIOTHI OTyYaroTCsl IPY OKUCIICHUH CIICTYIOIINX BEIIECTB!
a) 3—MeTunOyTaHanb; 0) MPOMEHANb; B) 3TAHON, T)MACISHBIN abICTH].
Hanumure ypaBHeHUs peakuuil.

7. Kakyio peakuuio Hy>KHO IPOBECTH, YTOOBI MPEBPATUTH JMHOJIECHOBYIO KUCJIOTY B JIMHOJIEBYIO, A 3aT€M B CTEApUHOBYIO?
8. ITpn moMomy KakuX XMMHYIECKHX PEaKIUi MOXXHO Pa3IHYHUThH CIEAYIONINE BEIIECTBA: IPONAHON, YKCYCHas KHCIIOTa,
3TaHalb?

9. Pacnionoxxute coequHEHUS B MOPSAKE BO3PACTAHUS KUCIOTHBIX CBOWCTB:

a) YKCyCHasi KHCJI0Ta; 0) 3TaHoJd; B) (eHo; T) MypaBbUHAs KUCIIOTA.

10. C noMOIIbI0 KAKMX peakUUi MOXHO OCYLIECTBUTH IIPEBPALICHUS:

a) 9TaHOJ — X [ amerar HaTpHs;

6) MeTaHoa — y [] hopMHAT KaJuis;

B) YKCYCHas KHcioTa [1Z[] TuXJIOpyKCyCHas KUCIIOTA.

11. ConsAMu KakMX KUCJOT SIBJIIOTCSL:

a) BaJIepHHAT HaTpus; O) KaIpOHAT Kajlus; B) CTeapaT HaTpHS;




T) popMHAT KaITusL.

HasoBute KuCIOTHI IO MEKAYHAPOIHOI HOMEHKIaType. Hanumure ypaBHEHHsI XUAMUYECKUX PEAKIHN.

12. Harmmmure ctpykrypHBIE (DOPMYIIBI CIOKHBIX 3(HPOB M KapOOHOBHIX KHCIOT, mMeromux coctaB C7H1402. Hazosute
STH BEIIECTBA.

13. W3 xakux KUCIOT U CIIUPTOB MOTYT OBITH IOJyYEHBI:

a) stwiadopmuar; 0) METHIBAJIEPUHAT; B) METHINPONNOHAT; T) IPONWIHATPAT. HanummTe ypaBHEHUs peaKiuii.

14. Hammmure ypaBHEHUS peakuuil STepu(UKAIIH MEXKIY:

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

2) BajiepraHOBOW KUCIIOTOH M 3TaHOJIOM—1;

3) 2,2— nuMeTnI0yTaHOBOH KUCTIOTOM W MypaBBHHBIM CITHPTOM.

15. Hanummure ypaBHeHHs peakuuii, ¢ IOMOLIbIO KOTOPBIX MOXHO OCYIIECTBHUTb CIEAYIOIIUE NIPEBPAILEHUS:
a) 6yranon—1 [J Oytanans [ GyTaHoBas kucioTa [ mponuiaOyTupar;

6) MeTunanerar [ anerar HaTpUs [ yKCycHas KUCIIOTa [ | MeTHIIaleTar.

16. Kakne xuMudeckne peakuny HeOOXOANMO IPOBECTH, YTOOBI ONPEIEIHUTh CIEAYIONIIE BEIIeCTBA: 3TaHOI; STHIIAIETAT;
YKCYCHasl KHCJIOTA; al[eTalbICTHI.
17. Kakrie U3 cileayromux XUPOB SBISIFOTCS TBEPABIMH, a KAKUC KAIKAMHU?

a) TpucTeapar; 0) TpHoJieaT; B) JHOJICHHOCTEAPaT; T) TPIIJIMHOJIEAT;

1) TUMaJbMHUTOCTEApaT

HanummTe cTpyKTypHBIe (POPMYJIBI ITHX BELIECCTB.

18. OcCyl1IecTBUTh CIIEAYIOININE MPEBPAIICHUS:

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

19 HanmumuTe ypaBHEHUsI BOJHOTO U IEIOYHOTO THAPOIN3a IS CIeIyIOIIUX KUPOB:
a) oJeocTeaponaibMuar; 0) JUIHHOJICHOOJIEAT; B) JUCTEapONalbMHAT.

19. B peaxiin sTeprndukammy sTaHona Maccoi 1,61T M yKCycHOH KHCIOTH Maccoit 1,8T BBIXOA TOTOBOTO MPOIYKTa
cocraBui 75%. Onpenenure Maccy 3TUNIALETaTa, KOTOPYO MOKHO IOJIY4HTh B JaHHOU peakuuu. Oteet: 1,98r.
20. Uzobpasure cTpykrypusie Gopmynsl — a) JI-TIOKO3b; 0) L—1m110K035I; B) o—/[-rmokonupanossl; 1) B-1-
rmokoypaHos
21. Kakue u3 mpencTaBIeHHBIX BELIECTB ABIAIOTCS O, a Kakue B—Tayromepamu ?
a)
22.
23.
24.
25. Hanummure ypaBHeHUs peakuuil cienyroluX IpeBpaIieHuil
KHCIIOTa MHOTOATOMHBIA CIIHUPT
III0KO32
3TAHOI STUII—0—TIIIOKO3H]
26. N3o06pa3ute TayToMepHbIE (GOPMBI (PPYKTO3HI.
27. Kakoii 0o6vem oxcuaa yriepoaa (IV) (H.y.) BeIAETUTCS NpU CIMPTOBOM OpOoXKeHUH IMTIOKO3bl Maccoit 100r?  Ortsert:
24,81.
28. ITpn GpoXKEeHUH TIMIOKO3BI TTONYYHIN 3TaHON Maccoi 500r, BeIxon kotoporo coctraBui 80%. Kakas macca riroko3bl
HofBepriIack OPOKEHUIO?
29. CocraBbTe ypaBHEHMs peaKiUii CIeAyIOLUIMX MpeBpalleHuil:

a) KpaxMay — TIII0K03a — 3TaHOoJ — OKcHn yriepona (IV) — kpaxman
VkaxuTe yCcI0BUS IPOTEKAHUS peaKLui
31. caxaposza — X — 3TaHOI
HazoBute Bemectso X. Hanuiunre ypaBHEHHs pEaKiHid.

30. Kak nmomyuuts U3 KpaxMana INIIOKOHAT Kanplus. Hamuimunre ypaBHEHUs peakuui.
31. Hanumute ypaBHEHHUs peakuuif, Ipy MOMOIIN KOTOPBIX MOXHO OTIMYUTH BOJHBIM pacTBOpP IIIOKO3BI OT pacTBOPa
Caxapo3bl.

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJCHTY, €CIIM OH Habpan 15 6amios

- OLICHKA «XOPOILIO» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpai He MeHee 12 GaioB

- OLICHKA «YIOBJICTBOPUTEIIBHO)» BBICTABISIETCS CTYACHTY, €CIM OH Habpan He MeHee 9 Oannos
- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISICTCS CTYACHTY, €CIM OH Habpax MeHee 9 6aioB.

Bompock! 11t IpoBeICHHS IPOMEXYTOYHOH aTTecTalu B popme 3auera (2 cemectp):

Kopposust meTanioB u ee BUIBL.

MeToabl 3alIUTHl OT KOPPO3UU METaJUIOB.

OCOOCHHOCTH CBOMCTB aroMa yriepoa B OPraHHYCCKHX COSTUHEHHIX

Xapakrep XUMHUYECKHX CBsI3€d M BaJICHTHOCTH YIJIEpPOJa B OPraHHMYECKUX COCTUHEHMSIX
Teopus crpoeHus opranuyeckux coeauHeHuidt A.M. bytneposa

Baknelive NoHATHA OpPraHUYECKON XMMHHU

SBnenue nzomepun

I'omonornueckuii psg. I'omonoru

VYTI1eBOIOpOIHBIE PATHKAIIBI

A ARl e




10. Knaccugukanus opraHMueCKUX COEAMHEHHIA

11. [Ipupoaa u TUIBI XUMUYECKUX CBSI3€H B OPraHUYECKUX COEIMHEHHUSX

12. Tunel XUMUYECKUX CBSI3€ B OpraHuueckux coequHeHHsX. OCHOBHBIC THUIIBI XUMUYECKUX PEaKIUid B OpraHHYeCKOn
XUMUHU

13. Anxansl (IpefenbHbIe WIM HACHILEHHBIE YIIeBOAOPOAbI, napaduusl). HoMeHnknatypa, ¢pusndeckue, XuMHUECKHE
cBoiictBa. [Tonydyenue, npumenenue. L{uknoankaHsl

14. ANKeHBI (3THIICHOBBIE yTiieBomoponsl). HomeHknatypa, ¢pusmdeckie, XMMUIeckue cBoiicta. Ilomyduenne, nmpuMeHeHHe.
15. AnxuHbI (aIleTHICHOBBIE YIiIeBogopoasl). HomeHnknaTypa, pusndeckue, xummudeckne cBoicTsa. [lomydeHue,
NPUMEHEHUE.

16. JIneHOBBIC YIIIEBOAOPOBI (QJIKAUCHBI)

17. Apomarmueckue yriaesopopoasl. Homenknatypa, gusndeckue, xumudeckue cBorcTBa. [lomydeHne, mpuMeHCHHE.
18. Cnuprtsl. Ilpenensubie MHOroaroMuble cnupthl. Penonsl. HoMmenknarypa, ¢pusnueckue, XMMHUYECKUE CBOMCTBA.
ITonyyenue, mpuMeHeHue.

19. Anpnerunpl U keToHbl. HoMeHknatypa, ¢usmdeckue, XuMudeckue cBoiicTa. [lomydeHne, mpuMeHEeHNE.

20. Kap6oHoBsie kucnoTel. HoMeHknaTypa, Gusndeckue, XMMHUYeCKHe cBOHCTBA. [lomydeHue, mpuMeHEHHE.

21. Crnoxuble 3pupsl. HomeHknatypa, dusudeckie, Xumuieckue cBoictsa. [lonydeHne, npuMeHEHHE.

22. buonornuecku BaxkHbIE OpraHUvecKue BemecTBa. JKUpsbl

23. buonornyecku Ba)kHbIE OpraHWYECKUE BEIIECTBA. Y TJIEBOAbBI

24. A3oTocoaepKalie opraHuyeckue coequHeHus. benku

25. IMomumepsl. Knaccudukanus. CrocoObl OTyYSHUS

6.2. Tembl NCHLMEHHBIX PadoT

1 cemectp

TK 1 «OxBuBasIeHT. 3aKOH SKBUBAJIEHTOBY

TK 2 «KoHueHTpanuu pacTBOPOB»

TK 3 «Peaxuuu nonnoro oomMena. I'uaponusz»

TK 4 «OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKLIUI
TK 6 PI'P Ha TeMy «XuMHUECKUE pacUETh»

IIK 1 Ha remy «OcHOBHBIE 3aKOHBI U onpeaenenus xumun. Ctpoenue atoma. [lepuonuueckas cucrema /I.I1. Menneneesa.
Xumudeckasi CBA3b U CTPOESHHE MOJIEKYJI. DHEPreTHKa XMMUYECKUX MTPOLECCOB. XUMHUUECKask KHHETHKAY
IK 2 «Boma. O01mias xapakTeprcTHKa pacTBOPOB. PacTBOPHI 3JIEKTPOIUTOB.»

2 cemecTp

TK 7 «CtpoeHnue npeaenbHbIX yIIeBOI0POIOBY»
TK 8 «AnkeHbl. ANKuHbL. ApEHBD)

TK 9 «Cnuptel. Anpaerusl. KetoHsr»

TK 10 «Tetpaap 1a60paTopHBIX pabOT.»

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

HammMenoBanue 1abopaTopHBIX paboT 3a 1 i 2 cemMecTpsl
OmnpeneneHue SKBUBAJICHTHOI Macchl MeTallia 10 00beMY BBIIEIUBILETOCS BOJOPOA.
OmnpeneneHue SHTANBINN PEAKIMU HENTpanu3auu
CKOPOCTh XMMHUYECKUX PEAKIII U XUMUYECKOE pPAaBHOBECHE
IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPaLUuK
Peakuuu B pacTBOpax 3JEKTPOIUTOB

Konnounsslie pacTBOpbI

Peakuuu oKuCIEHUSA-BOCCTAHOBIICHUS

Kopposust MeTannos u 3amura oT KOppo3uu

H3ydyenune cBOICTB NpeeabHBIX YIIIEBOJOPOIOB

M3ydeHue cBOMCTB HENPEAENbHBIX YITIEBOAOPOAOB
W3yueHune cBONCTB CIUPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
N3yueHne cBOWCTB KUPOB




H3ydeHue cBOUCTB yIriueBOA0B
Pacnio3HaBaHue miacTMacce U BOJIOKOH

6.3. @oH/1 OLIEHOYHBIX CPEICTB

B cootBercTBHH ¢ co3gannoii B HUMU JITAY 6amibHO-peHTHHIOBOW CHCTEMOM OICHKH 3HAHUN CTYICHTOB OYHOM (HOPMBI, ISt
JUCTIATUTAHBI pa3paboTaH KOMILIEKC TEKYIUX U IPOMEXYTOYHBIX KOHTPOJIeH 3HAHUH C UTOTOBOM OIEHKOW 3HAHUH MO JUCITUTUTHHE
ucxons u3 100-6amIbHOI CHCTEMBI, KOTOpast 3aTeM IEPEBOJUTCS B OLEHKH «OTIMYHOY, «XOPOIIOY, «YAOBICTBOPHTEIHHOY,
«HEYIIOBJIETBOPUTEIIBHOY, «3aUTEHO» U «HE 3aYTECHOM.

IIpumep cTpykTyphI DOPMUPOBAHUS OLEHKH PACUETHO-TpadHIecKoii paboThI

HaunmeHoBanue nokasarens bannst
WuTepBan 6amioB 3a mokaszaresb, oT 6- g0 10 IToyueno
1 . CooTBeTCcTBHE COmEpKaHUS PAOOTHI 3aTaHHUIO 1

2. I'paMOTHOCTD U3JIOKEHHUS U KauecTBO odopmieHus paboTsl. COOTBETCTBHE HOPMATUBHBIM TpeOOBaHHUSM. |

3. CaMOCTOSTENEHOCTD BBITIOJTHEHHS paOdOTEHI, ITyOHHA ITPOPaOOTKH MaTepuaia, HCIOIb30BaHNEe PEKOMEHJOBAHHOW U CIIPaBOYHOM
JIUTEPATYPBI 4

4. IlpaBUNBHOCTH BBIIONHEHHBIX PAacueToB U rpadudeckoil yactu. OOOCHOBAHHOCTH U JOKAa3aTEIBHOCTh BBIBOJOB 4
HUTOI'OBAA OLIEHKA, 6amn 10

Kputepuu onenku:

- OLIEHKA «3aUTEHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpan u Oonee 6annos;
- OLICHKA «HE 3aYTEHO» BBICTABIISICTCS CTYAEHTY, €CII OH Habpall MeHee 0aJoB.

[Mpumep cTpyKTypBl (POPMHUPOBAHHUS OLICHKH JIAOOPATOPHOH PabOTHI

HanmenoBanue noxasarens bannsr
WuTtepBan 0auIoB 3a MOKa3aTelb, OT 5 ITomyuyeno
1. IIpeaBaputenbHas MOATOTOBKAa K J1abopaTopHOH paboTte 1

2. 'paMOTHOCTb M3JIOKEHHS M KauecTBO odopmieHus paboTel 1

3. CoOTBETCTBHE METOAWKH PaOOTHI CTAHAAPTHON METOMUKE AKCIEepHMeHTa |
4. IlpaBUNBHOCTH BBIMOIHEHHBIX PACUETOB U rpaduyeckoil dacTu. 1
5. O0O0CHOBAHHOCTb U JOKA3aTEILHOCTh BBEIBOJOB 1

HNTOT'OBAS OLIEHKA, 6ann 5

Kpurepun onenxu: - mabopaTopHast paboTa CUUTASTCS YCIEIIHO CIAHHOM, €CITH M0 HTOraM OLIGHUBAHHS CTYACHT Habpai 5 6amios,
B JKypHaJIe IIperoiaBaTess 110 J1abopaTopHoii paboTe BhICTAaBIICTCS OaLT

ConeprkaHne KPUTEPHEB OI[EHKH YPOBHS HTOTOBOH c(hOPMHUPOBAHHOCTH KOMIICTEHIINI B paMKaX y4eOHOH TUCIUIIINHEI C
3aBepiuaromeii GopMoii KOHTPOJIS B BUJE SK3aMEHa, 3auéTa

OreHka dKk3aMeHa/ 3a4eTa (YpOBEHb OCBOCHHS KOMITETeHIMH)  bamsr TpebOoBaHMS K YPOBHIO OCBOCHHUS MaTeprala
«OTANYHOY / «3aUTEHO»

(BBICOKHI) 90-100  OreHKa «OTJIMYHO» BBICTABIACTCS CTYACHTY, €CIIM OH NIyOOKO W MPOYHO YCBOWJI MPOTPAMMHBIA MaT
HCUYEPIBIBAIONIE, [TOCIECAOBATENIFHO, YETKO 1 JIOTHIECKH CTPOMHO €T0 M3JIaraeT, yMeeT TECHO YBS3BIBATE TEOPHIO C MPAKTHUKOM,
CBOOOJTHO CTIpaBIISIETCS C 3a/1a9aMH, BOIPOCAMH U APYTHMH BHIAMH IPUMEHEHHUS 3HAHUH, TPHYEM He 3aTPYIHSIETCS ¢ OTBETOM IPH
BUJIOM3MCHEHHH 3a[IaHU, UCTIONB3YET B OTBETE MaTepUall MOHOTpa(pUIeCKO IUTepaTyphl, IPaBHIBHO 00OOCHOBBIBACT IIPUHSITOEC
perieHue, BIageeT pa3sHOCTOPOHHUMHE HaBBIKAMH M IPUEMaMH BBITIOHCHHUS IPAKTHIECKHX 3a1a4. CHCTEMHO W IJIAHOMEPHO
paboTaeT B TEUCHUH CEMeCTpa.

«Xopomoy / «3a4TeHO

(HOpMaJIBHBIN) 75-89 OlleHKa «XOpOLIOY» BBICTABISICTCS CTYICHTY, €CIIM OH TBEPJO 3HACT MaTepuall, TPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IIPABIIIEHO IPHMEHSET TEOPETHIECKIE
TIOJIOXKEHUS TIPU PEIISHIH MPAKTHIECKUX BOMPOCOB | 3a]1ad, BIaIeeT HEOOXOAMMBIMH HaBBIKAMU ¥ ITPHEMaMH X BBITIOJTHEHUSI.
CHCTEMHO U TJIAHOMEPHO PaboTaeT B TEUCHUU CEMECTpa.

«Y IOBJICTBOPUTEIBHOY» / «3a4T€HO» (MUHHMAJBHBIN, TOPOTOBBIi) 60-74 OrneHka «yIO0BIECTBOPUTEIHLHOY
BBICTABIIACTCA CTYICHTY, €CIIH OH MMEeT 3HAHHS TOJBKO OCHOBHOTO MaTepraia, HO He YCBOHII €ro JAeTallel, TOMyCKaeT HeTOUYHOCTH,
HEIOCTaTOYHO MPaBUIbHBIE ((OPMYTUPOBKU, HAPYIIEHHS JIOTHYECKON TIOCIEA0BATEILHOCTH B H3JI0KEHUH POTPAMMHOTO
Marepuana, UCIBITHIBACT 3aTPyIHEHUS P BHIMOJHEHHU PAKTHYCCKUX padoT.

«HeynoBneTBopHUTENEHO» / «HE 3a4TEHO» (HM)KE ITOPOTOBOTO YPOBHS) Menee 60 OreHKa «HEYIOBIETBOPUTEIHHO»
BBICTABIISIETCSI CTYJICHTY, KOTOPBIN HE 3HAET 3HAUNTEIFHON YaCTH MPOTPaMMHOTO MaTepHala, JOMyCKaeT CYIIeCTBEHHbIE OLTHOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyIHCHUSIMH BBIMOIHSET [IPaKTHYeCKue padoThl. OLIeHKa «HEYIOBICTBOPUTEIBHOY» CTABUTCS
CTy/ICHTaM, KOTOpPBIC HE MOTYT IIPOJOJDKUTE 00ydeHHe 03 JONOIHUTEIBHBIX 3aHATHH IT0 COOTBETCTBYIOIIECH UCIIATUIHE.

Kpurepun oLeHKu 1o AUCIUILIHHE, C 3aBepLIaroell popMoit KOHTPONIS - 3a4eT: OIIEHKA «3a4TEHO» BBICTABISIETCS, €CIH CTYICHT
HabpaJ 1o uToram OaIbHO- PEHTUHIOBOH cHcTeMBbI 3a cemecTp 60 U Gosiee 0a/IOB; OLICHKA «HE 3aUTEHO» BBICTABIISIETCS, €CITH




CTyZEHT HabpaJl 1o UToraM OalIbHO- PEUTHHTOBOM CHCTEMBI 3a ceMecTp MeHee 60 6anos.

6.4. IlepevyeHb BUI0B OIIEHOYHBIX CPEICTB

1 cemectp. Ilo mucnuminHe XuMus GopMaMu TEKyIIETO KOHTPOJIS SBIIOTCS:
TK1, TK2, TK3, TK4, TKS - pemrenue 3aaa4 1o npeICTaBICHHBIM BapuaHTaM 3a/1aHUi.
TK6 - Beinonnenue PI'P.
B teuenue cemectpa npoBosTes 1o 2 npoMmexyTodnbix koHTposs (ITK1, ITK2) B Buie KoaokBuyMa o NpOoHCHHOMY
TEOPETUYECKOMY MaTepUally JEKIUH.
TK7, TK8, TK9, TK10 - pemenune 3aa4 1o rnpeacTaBjIeHHbBIM BapUaHTaM 3aJaHUN.
Ortuer no nabopaTopHsIM paboTaM. PacueTHo-rpaduueckas padora.
Urorossiit kouTposs (UK) B 1 cemecTpe— sk3ameH.
2 cemecTp.
B Teuenne cemectpa npoBoasaTes 1o 2 mpomexxytounbsix koHTpouts (ITK3, TTK4) B Bune Ko/uIoKBIHyMa MO IPOHICHHOMY
TEOPETUIECKOMY MaTepHally JEeKIHH.
OT4eT 1Mo 1ab0opaTOPHBIM PabOTaM.
BO 2 cemMecTpe — 3ayeT.

7. YHEBHO-METOINYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pekomenayemasi qureparypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN

3arnasue

WznaTenbcTBO, IO

JI1.1 |I'munka H.JL OO0wast XuMusi: ya4eOHUK Mockaa: IOpaiir, 2011
JI1.2 |JIyranckas ML.A., Xumus: Kypc JIEKUUH U1 CTYJEHTOB HallpaBJICHUs Hosouepxkacck: , 2015
[IstHuubHa E.B. "TexHocgepHas Oe30macHOCTh"
JI1.3 | IIstauusHa E.B., Xumust: yaeOHoe mocodue ist CTYJCHTOB HapaBJICHHUS Hosouepkacck, 2016
JposoBososa T.1., "Texnocgepnas 6e3omacHocTs" poduis "[loxapras
Hsamropa B.B. 0e30macHOCTh"
JI1.4 | Jlyranckas NL.A., XuMus: Kypc JEKUUH UTsS CTYZCHTOB HApaBICHUs HoBouepxacck, 2015
[IsatHuubHa E.B. "TexHoc(epHas Oe30macHOCTB"
JI1.5 | Iumkosuy E. [I. OO6mast XuMusi: y4eOHO- METOMYECKOe ocodue Kazansb: M3a-Bo KazaH. yH-Ta,
2014
7.1.2. lonoJHHUTENIbHASA JTUTEPATYPA
ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBO, ron
JI2.1 |T'nmunka H.JL. Oo6mas xumus: [yaeOHOe TocoOue IS CTYICHTOB Mocksa: Unrerpan-Ilpecc,
HEXUMHYECKHUX CIEHATbHOCTEN BY30B] 2009
JI2.2 | T'munka H.JI. OO6mas xumust: [yuebHoe mocoOue ISl CTYACHTOB Mocksa: KHOPYC, 2011
HEXUMHYECKHIX CIIEHAaTBHOCTEH BY30B]
JI2.3 | Pe3snkun B.W. XHUMHS: MHTEHCUBHBIN KypC IMOATOTOBKH K TECTUPOBAHUIO U Mumuck: TerpaCuctemc, 2012
IK3aMeHy
JI2.4 |Yuxun E. B. Xumus: yaebHoe mocobue Tomck: ToMckuii roc. yH-T
CHCTEM YIIp. U
pannoanekTpoHuku, 2012
JI2.5 |Bapennos B. K., XUMUS : JIEKTPOXUMHUYECKHE TPOLIECCHI M CUCTEMBI: y4eOHO- Hoocubupck: HI'TVY, 2013
Cunuypuna P. E., METOIMYECKOE TI0Co0He
Typno E. M.
JI2.6 | Amapues A. 1., Xumus : COOpHUK 3324 ¥ yIpaKHEHHU: yueOHO-METOANYECKOe Hoocubupck:
KazakoBa A. A. nocooue HoBocubupckuii
rOCyZapCTBEHHBIN

TEXHUYECKUI YHUBEPCUTET,

2019




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbcTBO, IO

JI2.7 |Anekcanngposa T.II., |Amnanutudeckas XuMmus: yueOHoe mocodue HoBocubupck:
Amnapnes A. U., HoBocubupckuii
KazaxoBa A. A., roCyapCTBEHHBIN
Kapynuna O. B. TEXHUUYECKUI YHUBEPCUTET,
2016
7.1.3. MeToauyeckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI3.1 |IHanmamosa O.10., Xumus: cCOOPHUK 3314 ATl CAMOCTOATEIbHON pabOTHI HoBouepxacck, 2018
JposoBozora T.!. CTYJIEHTOB [BCEX HANPaBJICHUIA |
JI3.2 | ApoBoBozosa T.U., Xumust: 1a00paTOPHBIA MPAKTHKYM JJIs1 CTYICHTOB BCEX Hosouepxkacck, 2018
IManamosa O.1O0., HaInpaBJICHUH

ITaraunsina E.B.

7.2. llepeyenn pecypcoB HH(OPMALMOHHO-TEeJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"

7.2.1 http://www.chem.msu.su/rus/elibrary/

7.3 IlepevyeHb MPOrpaMMHOro odecrnedeHust

7.3.1 Dr.Web®DesktopSecuritySuiteAutusupyc K3+ 1Y l'ocynapcTBeHHBIH (MyHULIATIATBHBINA) KOHTpAKT No
PIIA06150002 ot 15.06.2021 r. Ha mepenauy
HEUCKITIOUNTENBHBIX MPaB Ha MCIIOIB30BAHUE IPOTPAMM IS

SBM 000 «AWUTH LIEHT»
7.3.2 Yandex browser
7.4 Ilepevyenb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3bl nanabix OO0 HayuHnas snekrpoHHas http://elibrary.ru/
oubImoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIIUITIJIMHBI (MOAYJIS)
8.1 2313 CriernanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOCIBIO U TEXHUUECKUMHU

CpefcTBaMy 00YUEHUsI, CITyKAIIUMHE TS TIPEACTABICHHUS HHPOPMAIIUU OOJBIIION Ay TUTOPUH:
Habop nemMoHcTpamoHHOr0 000pyn0BaHus (IEPEHOCHOI): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoekrop Acerx113PH — 11uT., sxpan HacTeHHbIH — 1 mT.; Y4eOHO-HADIAAHBIE TOcoOus — 15
mt.; Paboune mecra ctyneHToB; Pabodee MecTo mpermomaBarens.

8.2 2321 CrnennanbHOE IOMENIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMHI
CpeAcTBaMH O0YYeHHs, CIy KaIlluMHU AT IpeACTaBIeHus nHpopMaru ayautopun: Habop
JIEMOHCTPALIMOHHOTO 000pyA0BaHus (TIEPEeHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | mT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 TIT.;
Hocka - 1 miT.; Paboumne mecra cTynenToB; Pabodee MecTo mpermonaBaress.

8.3 2305 INomemneHne yKOMIUIEKTOBAHO CIICIIMAIN3NPOBAHHON MEOETIBI0 M TEXHUIECKUMH CPEICTBAMH
00y4eHHs, Coy KaIllUMHU T IpeCTaBIeHus HHYOPMAIMY 1 OCHAIIIEHO KOMIIBIOTEPHON TEXHHKOH C
BO3MOXKHOCTBIO MOAKITIOUCHUS K ceTH «MHTepHeT» 1 00ecreueHneM JI0CTyIa B SJIEKTPOHHYTO
nHpopMannoHHO-00pa3zoBatensHyTo cpexy HUMU lonckoit TAY: Kommsioteps! Mapoxk: Intel
Celeron 430 — 1 wr.; Celeron 366 — 1 wrt.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHuTOp
OPTIQUESTQ — 2 mit.; Momnurop Intel Celeron 430 — 1 mt.; Kadenpanbhas OndanoTeka;
Cromnel koMnbloTepHbIe — 6 T.; Cron-tymba — 5 mr.; Crynbst — 16 mr.; TemaTHueckue IIaKaThl
—5mr.; Jocka— 1 mr.; PabGoume mecta crynenToB; Pabodee MecTo mpenogaBaTes.

9. METOAUYECKUE YKA3ZAHUSA 1)1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JTUCITUITIJINHBI (MOAY JIS)

1. Meronu4eckre peKOMEHAAINH M0 OPTaHU3AIHNN CAMOCTOSTENbHOM paboTel o0yyaromuxcst B HUMU ATAY [DnekrpoHHbIH
pecypc] : (BBeq. B neiicTBue npukasoM aupekropa Nel06 ot 19 utons 2015r.) / HoBouepk. urk.-menuop. uH-T JoHckoii AV .-
OnekTpoH. naH.- HoBouepkacck, 2015.

2. Tlonoxxenue o Tekyuiei arrecramuu obydaromuxcs B HUMU [ITAY [DnexrpoHHbIil pecype] (BBeleHO B IeHCTBHE MPUKA30M
qupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. umxk.-menuop. uH-T JloHckoi AV .-Onexrpon. nan.- HoBouepkacck, 2015.-
Pexxum moctyma: http://www.ngma.su - 20.08.2016.

3. TunoBsie HOPMBI THUTYIIBHBIX JINCTOB TEKCTOBOI JOKYMEHTAINH, BEITOTHIEMOH CTYIEHTaMH B YIeOHOM Tporiecce
[Dnexrponnstii pecype] / HoBouepk. umk.-menmuop. uH-T JloHckoit [AY.-DOnexrpon. aan.- HoBouepkacck, 2015.- Pexxum goctyna:
http://www.ngma.su

4. TlonoxeHue 0 MPOMEKYTOTHOM aTTECTAIMU 00YJAIOIIMXCS IO TIPOrpaMMaM BBICIIETo 00pa3oBaHus [ DICKTPOHHBIN pecypc]
(BBeneHo B neiicTeue npukasom aupexropa HUMMU Jlonckoit TAY Ne3-OJ1 ot 18 stHBapst 2018 1.) / HOBOUEpK. MHX.-MENIHOp. HH-T
Jonckoit 'AY .-Onekrpon. nas. - HoBouepkacck, 2018.

5. Hlanamosa, O.1O. xumus [Dnekrponubiii pecype] :COOpHUK 3a1a4 IJIsl CAMOCTOATENLHON paObOThI CTYIEHTOB (BCEX
Hanpasienuit) / O.10. [llanamosa; T.U. /IpoBoBo3oBa; HoBouepk, nrx.-menuop. uH-T JJTAY. Hoouepkacck, 2018. —
http://www.ngma.su

6. [latauneiHa, E.B. XuMus: yaeOHoe mocobue 1is cTyIeHToB HampasieHus "TexHocdepnas 6ezonacHocTs" mpoduis "[loxapHas
oe3onmacHocts" / E. B. Ilataunpina, T. U. IpoBoBo3oBa, B. B. JIsatopa ; HoBouepk.nmx.-menuop. uH-T JICAY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.Jlyranckas, 1. A. XumMusi:Kypc JeKUUi Ui CTyAeHTOB HanpasieHus "TexHocgepHas 6€30macHOCTh"




/ A. A. Jlyranckas, E. B. Ilataunsiaa ; HoBodepk. nmxk.-menuop. ue-T JIIAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. IpoBoBo3oBa, T.U. XumMus: 1a00paTOPHBII MPAKTHKYM I CTYA€HTOB Beex Hampasienuit / T. 1. /[posoBo3osa, O. 1O.
[amamoga, E. B. ITarannsiHa ; HoBouepk. urxk.-menuop. uH-T JJorckoit [AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. Xumus [Dnexrponsslid  pecypc]: CO. 3amad  isi caMOCTOATENBbHOW paboThl CTyH. HAampaBlIeHUN
«Iprpo1000yCTPORCTBO U BOJIOTIONBL30BaHUEY, « TexHocdepHas 6e3omacHocTby, «Hedrerazosoe neno» / O.1O. Ilanamosa, T.H.
HpoBoBo3oBa, E.B. [IataunbiHa; HoBouepk. WHX.-MenHOp. WH-T. — DIIEKTPOH. naH. — HoBouepkacck, 2018.




11. JOMMOJIHEHUSI U UBMEHEHUSI B PABOYEN ITPOT'PAMME

B pa6ouyio nporpammy Ha 2022 - 2023 yueGHbli ro BHOCATCS CIEAYIOLIHE JIONOJHEHHS U 13-
MEHEHHs - OGHOBJIEHO M aKTYaJM3MPOBAHO COAEPIKAHHE CIEAYIOUIMX PA3/IesioB M MO/pa3/esoB paboyei

MpOrpaMMmbl:

8.3 CoBpemennbie npodeccHoHAIbHbIE 023b1 H HHGOPMANHOHHBIE CHIPABOYHBIE CHCTEMbI

Basel gannsix OO0 "TIpecc-Uudpopm" (Koncyiib-
TaHT +)

Jloropop Ne01674/3905 or 20.01.2022 ¢ OOO
"IIpecc-Uudopm" (KoHcysnbTaHT +)

Bassl nannbix OO0 "Pernonanbhbliii HHGOpMaLu-
OHHBIN WHJIEKC LUTHPOBAHHSA"

Jlorosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
rMOHAJIbHbIM WH(POPMALIMOHHbIN HHIEKC LIMTHPO-
BaHusa"

Basbl nanusix OO0 Hayunas s1ekTpoHHas 6u6-
JMOTEKa

JInueH3noHHbIN JIOTOBOP Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO HayuHas
aNIeKTpOHHasi Gubnuoreka

Basel manueix OO0 "I'poce Cucrem.Mudopmanus

Konrpakr Ne KP/I-18510 or 06.12.2021 OOO

U peteHus"

"I'pocc Cucrem.Uubopmauus 1 perieHus"
p P P

Iepeuens norosopos IBC o6pasoBaTebHoii opranuzanun na 2022-2023 yu. roa

YueOnblit Cpok aeiicTBusi 10Ky~
HaunmeHnoBaHHe J0KYMEHTA ¢ YKa3aHHEM PEKBH3HTOB
rojJ MeHTa
Jlorosop Ne 501-01\20 06 oka3aHuu HHHOPMALIMOHHBIX yCITyT

20222023 | M© NpeIoCcTaBIEHHIO J0cTyNa K 6a30B0# kosexkuuu «9bC ¢20.01.2020 r. mo
VuuBepcutetckas 6ubnuoreka onnaitny or 22.01.2020r. ¢ OO0 19.01.2026 r.
«HexkcMenua»

Jlorosop Ne p08/11 Ha okazaHHe yCIIyr M0 MPe10CTaBICHHUIO

2022/2023 | AOCTYNA K S/IEKTPOHHbIM wzaanusam ot 30.11.2017 r. ¢ OO0 ¢30.11.2017 r. mo
«M3parenscTo Jlanby Pa3Melienre BHyTPUBY30BCKOH JIHTEpa- 31.12.2025'r.
typsl JIon’AY na mnatdpopme OBC Jlanb
Jlorosop Ne COB NeHB-171 no pa3meLueHuIo npousBeieHHH 1 ¢ 18.12.2019 r. no
npesiocTaBneHuIo foctyna k pasaenam 95C CIb or 18.12.2019 31.12.2022'r.

2022/2023 | r.c OOO «3BC Jlanb» C mocneayoueH rnpo-
Jlon.cornamenue ot 24.06.2021 x Jlor NeC3b NeHB-171 ot JIOHrauuen
18.12.2019 . ¢ OO0 «9BC Jlanb»

2022/2023 ¢29.10.2019 r. mo

Jlorosop Ne 11 okazaHus yciryr OAHOCTOPOHHErO 10CTYMNa K pe- 28.10.2020 r
cypcam HayuHO-TexHHuecKkoi Gubnuorekn «PI'Y Hedru n rasa i o
(HUY) umenn U.M. I'y6kuna» ot 29.10.2019 r. (Hedrerazosoe e o fpo-

JIOHTaLHeH
1eJ10)

2022/2023 ¢ 27.04.2018 r. no
Jlorosop Ne 48-11 Ha nepezia4y NPOM3BEACHHS HAYKH U HEHC- RIS HERCRINO-
KJTIOYHTENBHBIX MPaB Ha ero KCroib3oanuu ot 27.04.2018 r. ¢ B —
OI'BHY «PocHUUIIM»

NPOU3BEICHHUE

2022/2023 | Jorosop Ne 1310 ot 02.12.21 Ha oka3aHue yciyr o rnpejaoc-

TABJICHHIO JIOCTYIIA K JIEKTPOHHBIM H3IaHUSIM KOJIJIEK- ¢ 14.12.2021 r. no
umii: «BeTepuHapus U CelbCKoe X03HCTBO - U3naTenseTBo 13.12.2026 r.
Jlanb»

2022/2023 | Jlorosop Ne 1311 ot 02.12.21 Ha oka3aHue yciyr Mo rnpejaoc-

TaBJIEHHIO JIOCTYMNA K JIEKTPOHHBIM HW3IaHWAM KOJUICKLIMH: ¢ 14.12.2021 r. no

«DKOHOMHKA 1 MeHemkMeHT — M3narenscteo Jlamikos 1 K» ¢ 13.12.2026 .

000 «3BC Jlaub»

2022/2023 Jlorosop Ne 2-22 ot 18.02.2022 r. ¢ OO0 «H3parenscTBO

JlaHb» Ha OKa3aHWe YCIIYT IO MPEAOCTABICHHIO I0CTYyMa K 20.02.2022 1. 110
5/IEKTPOHHBIM W3JaHUAM KOJUIEKLMi: «JlecHOe X035HCTBO U : 9 02‘ 2023 r
necormkenepHoe zeno — M3narenscrsa Jlanb» ObC Jlaub u o ’
OT/IEJIbHO Ha6 KHUT W3 JPYTUX pa3/IelioB.




8.5 Iepeuenh HHGOPMALNHOHHBIX TEXHOJIOIHH H NMPOrpaMMHOro obecnieyeHns, HCNOJIb3ye-
MBIX IIPH OCYINECTBJICHHH 00pa30BaTeIbHOr0 npouecca

Ilepeyensb JHIEH3HOHHOIO NPOrpaMMHOIO
obecneuenust

PexBU3HTHI NOATBEPKAAIOUIEro JOKyMEHTa

[porpamMmHasi cuctema Juis OGHapyKeHHS TeK-
CTOBBIX 3aMMCTBOBAHHH B y4eOHBIX H HAaY4HBIX
paborax «Anturuiaruar. BY3» (unrepHer-
BEepCHs);

Mouyib «IIporpaMMHbIH KOMIUIEKC MOMCKa
TEKCTOBBIX 3aMMCTBOBAHHH B OTKPBITBIX HCTOU-
HHUKaX CeTH MHTEPHET

JlunensuonHbli gorosop Ne 4501 ot 13.12.2021 r.
AO «Aurtumnarnar (¢ 13.12.2021 r. no 13.12.2022

I.):

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

CyGnmuen3nonHbiii goropop Ne0312 or 29.12.2021 r.
AO «CodrJlaitn Tperm»

JlonoNHeHKs ¥ M3MEHEHHs PACCMOTPEHBI Ha 3aCe/IaHHH Kaheapbl «16» despans 2022 r., mpotokosn Ne 6

BHeceHHbIe JOTIOJHEHUS U H3MEHEHHUS YTBEPIKIat0: «O7 AT 2022r.

JlekaH (akysibTeTa /
&

-

denopsH A.B.
s (moanucey) (®.1.0.)
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