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

6 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 216
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 90
caMoCTOsITebHAs paboTa 90
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Uroro
Henens 14 1/6 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 30 |30 |60 [60 |90 (90
Yacel Ha KOHTPOIIb 36 |36 36 (36
HUroro 108 [ 108 | 108 | 108 [ 216 | 216
Bupbl KOHTpPONIS B ceMeCTpax:
3auer 2 ceMecTp
DK3aMeH 1 ceMecTp

PacuerHo-rpaduueckast pabora 1 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

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

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

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

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

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

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

3.2.1 | TunporasoauHamMuka

3.2.2 | MeTposorusi, CTaHAapTH3ANS U cepTUHUKALUS

3.2.3 [ CtpoutenbHbIe MaTEPHAIBI

3.2.4 | Teopernyeckas MEXaHUKa

3.2.5 | Okosorus

3.2.6 | DxoHOMMKA

3.2.7 | KommbroTepHas rpaduka B mpoeCCHOHATBHOMN AesITeIbHOCTH

3.2.8 | ConpoTuBieHHE MaTEpUAIOB

3.2.9 | Teopus ropeHus u B3pbIBa

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

3.2.11 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAsT) TPAKTHKA

3.2.12 | [IporHO3MpOBaHKE OMACHBIX (PAKTOPOB MOXKApa

3.2.13 | [IpoekTrpoBaHKE CUCTEM MPOTHBOIOKAPHOTO BOJIOCHAOKCHHS

3.2.14 | [IpoTnBOMIOXKApPHOE BOZOCHAOKEHHE

3.2.15 | DnexTpoHHKa U 3TEKTPOTEXHUKA

3.2.16 | 3nanus, COOPYKEHHUS U UX YCTOMIUBOCTH MPH MOXKApe

3.2.17 | HapéXHOCTh TEXHUYECKUX CUCTEM U TEXHOTCHHBII PUCK

3.2.18 | [Toxaprast 6€30MaCHOCTb TEXHOJIOTHYECKIX MPOLIECCOB

3.2.19 | [ToxapHas 6€301MacHOCTB AIIEKTPOYCTAaHOBOK

3.2.20 | [Tpon3BoaCTBEHHAs SKCILTyaTallMOHHAS PaKTUKA

3.2.21 | Ynpasienue TexHocpepHOi 0€30acHOCTIO

3.2.22 | KoMnbloTEpHOE MOJICIIMPOBAHUE TIOYKAPA B TOMEIIICHUH

3.2.23 | Hamzop u KOHTpOIIb B chepe 6e30macHOCTH

3.2.24 | OCHOBBI HAYYHBIX UCCIIEAOBAHUN B MPO(HECCHOHATTLHOMN eI TeIbHOCTH

3.2.25 | [loxapHast 6€30MaCHOCTD B CTPOUTEIIHCTBE

3.2.26 | [IpousBoacTBEHHAs U MOXKApHAsl aBTOMaTHKa

3.2.27 | Ayaut noxxapHoi 6€30macHOCTH

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

3.2.29 | [Ipou3BoACTBEHHAS MTPEIIUILIOMHAS PAKTHKA

3.2.30 | PaccnenoBaHue U 3KCIEPTH3a [10KAPOB




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

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

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

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

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

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

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

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

o0opynoBaHue, MPHUOOPHI M MATEPHAIIBI

OIIK-4.3 : BnaneeT TEXHUKON SKCIIEPUMEHTUPOBAHMSI C UCIIOJB30BAHUEM TAKETOB MPOTpamMMm

5. CTPYKTYPA U COOEPXKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumeHnoBanue pasjae/ioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | HurepaxT. Ipumeuyanne
3aHATHSA TeM /BUJ 3aHATHUSI/ Kypc
Paznen 1. OcHOBHBbIE 3aKOHBI
XHUMHUH
1.1 OmnpeneneHre SKBUBAJICHTHOM 1 2 OIIK-1.1 JI.1J11.2 0 TK-1
Macchl MeTajia o oobemMy OIIK-1.2 JI1.3J11.4
BBEIJIETMBIIETOCS Bozoposa. /J1ab/ OIIK-1.4 JI1.5
OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5 J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
91
1.2 KOHCTIEKTUPOBaHHE YIeOHOH 1 2 OIIK-1.1 JI1.1 J11.2 0 TK-1
U /MJIM Hay4YHOIl JIUTEpaTyphl; OIIK-1.2 JI1.3J11.4
OCBOGHHE Pa3JIesIoB, TEM, OIIK-1.4 JI1.5
OTpaXCHHBIX B MPOrpaMMe Kypca OIlK-4.1 JI1.6J12.1
1 9K3aMEHAIMOHHBIX BOIIPOCaX, HO OIIK-4.2 JI2.2 J12.3
HE PaCCMOTPEHHBIX B XOJI€ OIIK-4.3 J12.4 J12.5
ayJIUTOPHBIX U IPAKTUYECKUX JI2.6 J12.7
3aHATHH JI2.8 J12.9
JI2.10
/Cp/ JI2.11J13.1
JI3.2J13.3
31
Paznen 2. Ctpoenue aToma.
Ilepuoguyeckas cucremMa
jemenToB JI.U.MeHnnesieeBa
2.1 Crpoenue atoma. XuMHUYECKast 1 2 OIIK-1.1 JI1.1 J11.2 0 IK-1
cBs13b. CTpoeHHe aToMa U OIIK-1.2 J1.3J11.4
CUCTEMaTHKa XMMUYECKUX OIIK-1.4 JI1.5
a1eMeHToB. [lepuonuyeckas OIlK-4.1 JI1.6J12.1
CUCTEeMa 3JIEMEHTOB 1 U3MEHEHHE OIIK-4.2 J2.2J12.3
CBOMCTB 21eMeHTOB. /IIp/ OIIK-4.3 JI2.5 J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31




2.2 Crpoenne aroma. CoBpeMeHHast OIIK-1.1 J1.1J11.2 MK-1
MOJIEJIb COCTOSIHHSI SJICKTPOHA B OIIK-1.2 JI1.3J11.4
aToMe. DIEKTPOHHbBIE 000JIOYKH B OIIK-1.4 JIL.S
atome. KBaHTOBBIE HHCTA. OIlK-4.1 JI1.6J12.1
Hpunnun [Haynu. [Mpasuno XyHna. OIIK-4.2 J2.2J12.3
ITepuoguueckuii 3axkon JI.1. OIlK-4.3 JI2.5J12.6
MeHnzneneesa B CBETE COBPEMEHHON JI2.7 J12.8
TEOpHH CTpoeHus atoma. /JIex/ 2.9

JI2.11J13.1
JI3.2J13.3
31

2.3 TOJITOTOBKA K JIEKIIUOHHBIM, OIIK-1.1 JI1.1 JI1.2 TIK-1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J11.4
3aHATUSAM, PELIEHNE TUIIOBBIX OIIK-1.4 JI1.5
CUTYaIlMOHHBIX 33124 /Cp/ OIlK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
Pazgen 3. Xumuyeckasi cBA3b M
CTpOeHHe MOJIEKYJI

3.1 XuMHUYECKast CBSI3b M CTPOCHHUE OIIK-1.1 JIT.1JI1.2 IK-1
MOJIEKY L. OIIK-1.2 JI1.3J11.4
THuIbI XUMUYECKOU CBSI3U: OIIK-1.4 JI1.5
KOBQJICHTHAs!, HOHHAS, OIlK-4.1 JI1.6J12.1
BOJIOPOJTHAS, METAJNTNYECKas. OIlK-4.2 J2.2J12.3
Crtpoenue monexys. Biusaue Tumna OIlK-4.3 JI2.5J12.6
XUMHUYECKOM CBSI3U Ha CBOMCTBA JI2.7 J12.8
BEILIECTB. J12.9
/J1ex/ JI2.11J13.1

JI3.2J13.3
o1

3.2 THUnbl XAMUYECKUX CBSA3CH U MX OIIK-1.1 JIT.1JI1.2 IK-1
xapakrepuctrka. CTpoeHue u OIIK-1.2 JI1.3J11.4
cBoiicTBa Monexy /TIp/ OIlIK-1.4 JI1.5

OIIK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5 J12.6
JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

33 TOATOTOBKA K JICKIIMOHHBIM, OIlK-1.1 JIT.1 JI1.2 IK-1
MPAKTHYECKHUM, JTAOOPATOPHBIM OIIK-1.2 JI1.3J11.4
3aHATHUSIM, PEIIEHUE TUITOBBIX OIIK-1.4 JI1.5
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3
OIlK-4.3 J12.5J12.6
J12.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

Paznen 4. 3akoHomMepHOCTH
NMPOTeKAHUS XUMUYECKUX
NpoLEeCcCOB. JHEPreTuKa
XHMHUYECKHX MPOIEeCCOB.
CKopocTh XMMHYECKHX peaKmuii
U XHMHYEeCKOoe paBHOBeCHE




4.1 OHepreTuka XMMHUYECKUX OIIK-1.1 J1.1J11.2 MK-1
MPOLIeCCOB. XUMUYECKAs OIIK-1.2 JI1.3J11.4
KUHETUKa DHEPreTU4ecKue OIIK-1.4 JI1.5
3¢ (EKTHI XUMUYECKUX PEAKIIHH. OIlK-4.1 JI1.6J12.1
BuyTpenHss sHeprus u OIIK-4.2 J2.2J12.3
sHTanbnus. TepMmoxumus. 3aKoH OIlK-4.3 JI2.5J12.6
I'ecca. Temnora obpa3oBaHus J12.7 J12.8
XUMHUYECKUX COCTMHCHUI. J12.9
ITonsTHE 00 SHTPOITUK U SHEPTHH JI2.11J13.1
I'm66ca. CKOpOCTh XMMHYECKIX JI3.2J13.3
peaxuuii, BIUsSHUE Ha Hee 21
Pa3NIuYHbIX (HaKTOPOB.

XUMHUYECKOE paBHOBECHE.
Ipunnun

Jle-lllaTense, cMmerieHue
paBHOBecus. (AHAIN3 KOHKPETHBIX
CHUTYaIHi)

/JTex/

4.2 1. Onpexnenenue SHTATBINA OIIK-1.1 JI.1J11.2 TK-2, [IK-1
peaKkiuy HeHTpamTu3auu OIIK-1.2 JI1.3J11.4
2.CKopOCTbh XUMHUYECKUX PEAKIUiH OIIK-1.4 JI1.5
U XUMHYECKOE PAaBHOBECHE OIIK-4.1 JI1.6J12.1

/J1a6/ OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

4.3 DHepreTuka XMMHUECKAX OIIK-1.1 JI1.1JI1.2 TK-2, I1IK-1
npoueccoB. Pacuet sHTAIBINN OIlK-1.2 JI1.3 J11.4
XUMHYECKUX PEaKIIH. OIIK-1.4 JIL.S

OIlK-4.1 JI1.6J12.1

/Mp/ OIIK-4.2 J2.2J12.3
OIIK-4.3 JI2.5J12.6

J12.7J12.8

J12.9
JI2.11J13.1
JI3.2J13.3
31

4.4 MOJTOTOBKA K JICKIMOHHBIM, OIIK-1.1 JI1.1 J11.2 TIK-1
MIPAKTUUECKUM, JTaOOpaTOPHBIM OIIK-1.2 J1.3J11.4
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.4 JIL.S
CHUTYaITMOHHBIX 3a71a4 /Cp/ OIIK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3
OIIK-4.3 J2.5J12.6
J12.7J12.8
J12.9
JI2.11JI3.1
JI3.2J13.3
31
Pazpnea 5. Odwmasn
XapaKTepUCTHKA PacTBOPOB

5.1 OO6m1ast xapakTepucTUKa OIlK-1.1 JIT.1JI1.2 [K-2
pacTBOpPOB. OIIK-1.2 JI1.3J11.4
CriocoObI BEIpaskeHHsI COCTaBa OIIK-1.4 JIL.S
pactBopoB. PUBUKO-XUMHUUYECKHE OIIK-4.1 JI1.6J12.1
CBOIICTBa pacTBOPOB HE OIIK-4.2 JI2.2J12.3
3JIEKTPOJUTOB U 3JIEKTPOJIUTOB. OIIK-4.3 JI2.5 J12.6
3akon Bant-T'odpda u Payns. JI2.7 J12.8
(AHanu3 KOHKPETHBIX CUTYyaluil) J12.9
/J1ex/ JI2.11J13.1

JI3.2J13.3

31




52 1. O6mas xapakTepuCTHKA OIIK-1.1 J1.1J11.2 TK3
pacTBopoB. Pacyer KoHIIEHTpauu OIIK-1.2 JI1.3J11.4 TIK2
pacTBOpOB. OIIK-1.4 JIL.S
2. CBoiicTBa pacTBOPOB. OIlK-4.1 JI1.6J12.1
Konnurarusueie cBoiicTBa OIIK-4.2 J2.2J12.3
pacTBOpOB (perieHue OIlK-4.3 JI2.5J12.6
CHUTYaITMOHHBIX 3aJ1a4). JI2.7 J12.8

/Mp/ 2.9
JI2.11J13.1
JI3.2J13.3
31
53 IIpurorosnenue pacTBopa OIIK-1.1 JI.1J11.2 TK-3
3aaHHO# KOHIIeHTparuu /J1ab/ OIIK-1.2 JI1.3J11.4
OIIK-1.4 JI1.5
OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

54 TIOJATrOTOBKA K JIEKIIUOHHBIM, OIIK-1.1 JI1.1JI1.2 TIK1
MIPAKTUUECKUM, TaOOpaTOPHBIM OIlK-1.2 JI1.3J11.4
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.4 JIL.S
CUTYallMOHHBIX 3a]1a4 OIIK-4.1 JI1.6J12.1

OIIK-4.2 J12.2712.3
/Cp/ OIIK-4.3 JI2.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
Pazpnen 6. PactBopsl
3JIEKTPOJINTOB

6.1 PacTBOpHI 3JEKTPOTUTOB. OIIK-1.1 JIT.1JI1.2 [TK-2
DNEKTPOTUTHYECKAS OIIK-1.2 JI1.3J11.4
mucconmanys. Kinaccuguxarms OIlIK-1.4 JI1.5
3JIEKTPOJIUTOB. TeopHs CUIIbHBIX OIIK-4.1 JI.6J12.1
SJICKTPOJIUTOB. 3aKOH pa30aBiIeHUS OIIK-4.2 J2.2J12.3
OctBanbna. ['maponus coneit OIlK-4.3 JI2.5J12.6
/JTex/ J12.7 J12.8

J12.9
JI2.11J13.1
JI3.2J13.3

31

6.2 PacTBOpBI 21EKTPOTTUTOB. OIlK-1.1 JIT.1 JI1.2 [K-2
CaolicTBa pacTBOpOB OIIK-1.2 JI1.3J11.4
anexrponauToB. Pacuer pH OIIK-1.4 JIL.S
pactBOpoB. 3akoH OCTBaNIBAA. OIIK-4.1 JI.6J12.1
Mp/ OIIK-4.2 J2.2J12.3

OIIK-4.3 J12.5J12.6
J12.7J12.8

J12.9
JI2.11J13.1
JI3.2J13.3

31




6.3 Peakuuu B pactBopax OIIK-1.1 J1.1J11.2 TK-4
3eKTpoauTOB /J1abd/ OIIK-1.2 JI1.3J11.4
OIIK-1.4 J1.5
OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
2.9
JI2.11J13.1
JI3.2J13.3
31
6.4 TOJITOTOBKA K JIEKIIUOHHBIM, OIIK-1.1 JI1.1 JI1.2 TIK1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J11.4
3aHATUSAM, PELIEHNE TUIIOBBIX OIIK-1.4 JI1.5
CHUTYallMOHHBIX 33724 OIlK-4.1 JI1.6J12.1
/Cp/ OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
Pazgen 7. lucnepcHbie cucTeMbl
U KOJUIOMHBbIE PACTBOPBI
7.1 JlucnepcHbIe CUCTEMBI. OIIK-1.1 JIT.1JI1.2 [K-2
Knaccudumkanus no creneHu OIIK-1.2 JI1.3J11.4
JIACIIEPCHOCTH U arperaTHOMY OIIK-1.4 JI1.5
cocrosiauto. KomnonaHsie OIlK-4.1 JI1.6J12.1
pacTBOpbI. AncopOrust OIlK-4.2 J2.2J12.3
KOJIJIOUJTHBIX PacTBOPOB, OIlK-4.3 JI2.5J12.6
00pa3oBaHHEe MHUILIEILIBL. JI2.7 J12.8
Koarymsiust koymou10B. J12.9
/J1ex/ JI2.11J13.1
JI3.2J13.3
o1
7.2 Konnouansie pactopsl /J1ad/ OIIK-1.1 JI1.1 J11.2 TK-6
OIIK-1.2 JI1.3J11.4
OIlIK-1.4 JI1.5
OIIK-4.1 J1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5 J12.6
JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
21
7.3 TOATOTOBKA K JICKIIMOHHBIM, OIlK-1.1 JIT.1 JI1.2 TK2, TIK2
MPAKTHYECKHUM, JTAOOPATOPHBIM OIIK-1.2 JI1.3J11.4
3aHATHUSIM, PEIIEHUE TUITOBBIX OIIK-1.4 JI1.5
CUTYalLlMOHHBIX 3a/a4 OIIK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
/Cp/ OIIK-4.3 J12.5 J12.6
J12.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
21

Pa3nea 8. OxkuciuTe1bHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUH.
OCHOBBI 3J1eKTPOXUMHHU




8.1 OCHOBBI NEKTPOXUMHH. OIIK-1.1 J1.1J11.2 [K-2
CraHgapTHBIC JIEKTPOIHBIC OIIK-1.2 JI1.3J11.4
TIOTEHIINAIIBI METAJIJIOB. OIIK-1.4 JIL.S
DNEKTPOXUMHYECKUH PsijT OIlK-4.1 JI1.6J12.1
HaNpsHKEHUH METaJJIOB. OIIK-4.2 J2.2J12.3
T'anpBaHMYECKUE SIIEMEHTHI. OIlK-4.3 JI2.5J12.6
DNEKTPOIN3 PacIyIaBOB U JI2.7 J12.8
pacTBOpOB. 2.9

/J1ex/ JI2.11J13.1
JI3.2J13.3
21

8.2 OCHOBBI DIIEKTPOXUMHUH. OIIK-1.1 JI.1J11.2 TK-5
CocTaBiieHHE OKUCIUTEIBHO- OIIK-1.2 JI1.3J11.4
BOCCTAHOBUTEIBHBIX OIIK-1.4 JIL.S
peakiuii. DIeKTpoin3 paciiiaBoB OIlK-4.1 JI1.6J12.1
U PacTBOPOB OIIK-4.2 J2.2J12.3

Mp/ OIIK-4.3 J12.5J12.6
J12.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
8.3 Peakiun oxucienus- OIIK-1.1 JI1.1JI1.2 TK-5
BoccTaHoBJIeHus /J1ab/ OIIK-1.2 JI1.3J11.4
OIIK-1.4 JI1.5
OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 JI2.5J12.6
J12.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

8.4 OCBOEHHE pa3JiesioB, TEM, OIIK-1.1 JI1.1 J11.2 TK5
OTpa)KEeHHBIX B IPOrpaMMe Kypca OIIK-1.2 J1.3J11.4
U 9K3aMEHAIIMOHHBIX BOMIPOCaX, HO OIIK-1.4 JI1.5
HE PAaCCMOTPEHHBIX B XOJI€ OIlK-4.1 JI1.6J12.1
ayJUTOPHBIX U NIPAKTUYE-CKUX OIIK-4.2 J12.2J12.3
3aHATHI; COCTaBJICHHUE OIIK-4.3 J2.5J12.6
JUTEpaTypHBIX 0030POB; pEeIICHUE JI2.7 J12.8
THIOBBIX CUTYaLIHOHHBIX J12.9
3amau /Cp/ JI2.11J13.1

JI3.2J13.3
21
Pazpnen 9. Koppo3us meranios

9.1 Kopposus u ee Bunpl. 3amura oT OIIK-1.1 JI1.1JI1.2 [K-2

xoppo3un. /JIex/ OIIK-1.2 J1.3J11.4
OIIK-1.4 JI1.5

OIIK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3

OIIK-4.3 J2.5J12.6

JI2.7 J12.8
J12.9

JI2.11J13.1

JI3.2J13.3

Ol




9.2 Koppo3us MeTasioB B KUCIOU U OIIK-1.1 J1.1J11.2 TK-5
HelTpanbHOM cpene. CocraBneHUe OIIK-1.2 JI1.3J11.4
3JIEKTPO-XUMUYECKUX MTPOLIECCOB, OIIK-1.4 JIL.S
NPOTEKAIOIIUX ITPU TIOBPEKIACHUN OIlK-4.1 JI1.6J12.1
KaTOIHBIX U @HOAHBIX MOKPBITHH. OIIK-4.2 J12.2 J12.3
Mp/ OIIK-4.3 J12.5J12.6
J12.7J12.8
2.9
JI2.11J13.1
JI3.2J13.3
31
93 TIOATOTOBKA K JIEKIIMOHHBIM, OIIK-1.1 JI.1J11.2 TK-5
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J11.4
3aHATHSIM, PEIIEHNE THITOBBIX OIIK-1.4 JI1.5
CUTYaIlMOHHBIX 33124 /Cp/ OIIK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
Paznen 10. Ctpoenue
OpraHuYyecKux coeJUHEeHU M.
IIpenenbHble yrieBoaopoabl
10.1 1. Teopust XUMHUYECKOTO CTPOCHUS OIIK-1.1 JI1.1 J11.2 IIK-3
OpPraHUYECKUX COeIMHEHUI. OIIK-1.2 JI1.3J11.4
DJeKTpOHHOE U OIlK-1.4 JIL.S
MPOCTPAHCTBEHHOE CTPOCHHUE OIIK-4.1 JI1.6J12.1
OpPraHUYECKUX COeIMHEHUI. OIIK-4.2 JI2.2J12.3
2. [IpenenvHbIE YIIEBOAOPOIBL. OIIK-4.3 JI2.5J12.6
Crpoenue. M3omepus. CBoiicTa. JI2.7 J12.8
IIpumenenue. JI2.11J13.1
/JTex/ JI3.2J13.3
21
10.2 Ankanbl. MI3omepusi. XapakrepHbie OIIK-1.1 JIT.1JI1.2 TK-6, I1K-3
XUMHUYECKHE PEAKILINH. OIIK-1.2 JI1.3J11.4
VYcranosnenue OIlK-1.4 JIL.S
DopMyJ1 OPraHUYECKUX BELIECTB. OIIK-4.1 JI.6J12.1
Mp/ OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5 J12.6
JI2.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
10.3 N3ydenue cBOWCTB MpeleIbHBIX OIlK-1.1 JIT.1 JI1.2 TK-6, I1K-3
yriieBo10po1oB /J1ad/ OIIK-1.2 JI1.3J11.4
OIIK-1.4 J1.5
OIIK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIlK-4.3 J12.5J12.6
J12.7 J12.8
J12.9
JI2.11J13.1
JI3.2J13.3

31




10.4 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-1.1 JI1.1J11.2 TK-6, TIK-3
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J11.4
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-1.4 JI1.5
CUTYallMOHHBIX 3a1a4 /Cp/ OIlK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
JI2.11J13.1
JI3.2J13.3
31
Paznes 11. HenpeneibHble
YIJIeBOJOPO/bI

11.1 HemnpenenbHble yriieBoaopoabl. 2 OIIK-1.1 JI1.1J11.2 I1K-3
Anxensl, AnkuHbl. CTpoeHHe. OIIK-1.2 JI1.3J11.4
N3omepus. Coiictsa. OIIK-1.4 JI1.5
IIpumenenue. OIIK-4.1 JI1.6J12.1

/TTex/ OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5 J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

11.2 AnkeHsl, ankuHbl. M30Mepus. 2 OIIK-1.1 JI.1J11.2 TK-7
XapakrepHble XHMUYECKUE OIIK-1.2 JI1.3J11.4
peaxuuu. /TIp/ OIIK-1.4 JI1.5

OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 JI2.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
91
11.3 M3yuyeHne cBONCTB HENPEAEIbHBIX 2 OIIK-1.1 JI.1J11.2 TK-7
yriieBogopooB /J1a6/ OIIK-1.2 JI1.3J11.4
OIIK-1.4 JI1.5
OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 JI2.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31

114 MOJATOTOBKA K JICKIMOHHBIM, 10 OIIK-1.1 JI1.1 J11.2 TK-7, T1IK-3
MIPAKTUUECKUM, TaOOpaTOPHBIM OIIK-1.2 J1.3J11.4
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.4 JIL.S
CHUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3
OIIK-4.3 JI2.5J12.6
J12.7J12.8
JI2.11J13.1
JI3.2J13.3

91

Paznen 12. CnupThl, anbaeruabl
U KETOHbI, KAPOOHOBbIE
KHCJIOTBI




12.1 CrupTsl, aTbAETHB U KETOHHI, 2 OIIK-1.1 JI1.1J11.2 [1K-4
KapOOHOBBIE KUCITOTHI. CTpOCHHE. OIIK-1.2 JI1.3J11.4
N3zomepus. OIIK-1.4 JI1.5
Cgoiictsa. [Ipumenenne OIlK-4.1 JI1.6J12.1
/JTex/ OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
2.9
JI2.11J13.1
JI3.2J13.3
31
12.2 CrupTsl, aTbAETHB U KETOHBI, 4 OIIK-1.1 JI1.1J11.2 TK-8
KapOOHOBBIE KHCIIOTHI. OIIK-1.2 JI1.3J11.4
XapakTepHbIe XUMU- OIIK-1.4 JI1.5
YECKUE PEaKIUH. OIlK-4.1 JI1.6J12.1
Mp/ OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9
JI2.11J13.1
JI3.2J13.3
31
12.3 M3yuyeHne cBONCTB CIUPTOB, 4 OIIK-1.1 JI1.1 J11.2 TK-8, T1K-4
KETOHOB, KapOOHOBBIX OIIK-1.2 JI1.3J11.4
xuciot /J1ab/ OIIK-1.4 J1.5
OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 JI2.5J12.6
J12.7J12.8
J12.9J12.10
JI2.11J13.1
JI3.2J13.3
31
12.4 MOJATOTOBKA K JICKIMOHHBIM, 10 OIIK-1.1 JI1.1 J11.2 TK-8, I1K-4
MIPaKTUYECKUM, TaOOpaTOPHBIM OIIK-1.2 J1.3J11.4
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.4 JIL.S
CHUTYaIMOHHBIX 3a71a4 /Cp/ OIIK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J2.5J12.6
J12.7J12.8
J12.9 J12.10
JI2.11J13.1
JI3.2J13.3
31
Pazngen 13. ApomaTuueckue
YIJ1€BOAOPOABI
13.1 ApomMaTH4ecKue yrieBOI0POIbL. 2 OIlK-1.1 JIT.1 JI1.2 IK-4
Bensoubl 1 ero romosory. OIIK-1.2 JI1.3J11.4
®enoubl. /Jlex/ OIIK-1.4 JI1.5
OIIK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIlK-4.3 J12.5J12.6
J12.7 J12.8
J12.9J12.10
JI2.11J13.1
JI3.2J13.3

31




13.2 Benzonsl u ero romosnoru. 2 OIIK-1.1 JI1.1JI1.2 TIK-4, TK-8
®eHonbl. XapaKTepHbIe OIIK-1.2 JI1.3J11.4
xumudeckue peaxmn. /Tp/ OIIK-1.4 J1.5

OIlK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3

OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9J12.10
JI2.11J13.1
JI3.2J13.3

21
13.3 Apomarnyeckue 2 OIIK-1.1 JI.1J11.2 TIK-4
yrieBomopos /J1ab/ OIIK-1.2 JI1.3J11.4
OIIK-1.4 JI1.5
OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9J12.10
JI2.11J13.1
JI3.2J13.3

13.4 HU3y4YEHHE TeOPETUIECKOTO 10 OIIK-1.1 JIT.1JI1.2 [K-4
MaTepuala, MOAroToBKa K OIIK-1.2 JI1.3 J11.4
JIEKUMOHHBIM, IPAKTUYECKUM, OIIK-1.4 JI1.5
na00paTOPHBIM 3aHATHSM, OIIK-4.1 JI1.6J12.1
pellIeHNE TUIOBBIX CUTYallUOHHBIX OIIK-4.2 JI2.2J12.3
3amaua /Cp/ OIIK-4.3 J2.5J12.6

JI2.7 J12.8
J12.9 J12.10
JI2.11J13.1
JI3.2J13.3
Paznen 14. Cnoxubie 3¢gupsl,
SKMPBI. YTJIeBOIbI

14.1 CrnoxHble 3QUPHIL, YKUPHIL. 4 OIlK-1.1 JIT.1JI1.2 [K-4
YrneBonpl: MOHOCaXapuabl, OIIK-1.2 J1.3J11.4
JUCaxXapuIbl, Kpaxmal, OIIK-1.4 JI1.5
LeJIIH0JI03a OIlK-4.1 JI1.6J12.1
/JTex/ OIIK-4.2 J12.2J12.3

OIIK-4.3 JI2.5J12.6
JI2.7 J12.8
J12.9 J12.10
JI2.11J13.1
JI3.2J13.3
21

14.2 CrnoxHble SOUPHIL, YKUPHIL. 2 OIIK-1.1 JIT.1JI1.2 TK-10
XapaKTepHble XUMUYECKHE OIIK-1.2 JI1.3J11.4
peaxuuu /TIp/ OIIK-1.4 JI.5

OIIK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3

OIIK-4.3 JI2.5J12.6
JI2.7 J12.8
J12.9 J12.10
JI2.11J13.1
JI3.2J13.3

91

14.3 M3yueHne cBONCTB XHUPOB 4 OIIK-1.1 JI1.1 J11.2 TK-10, TIK-4
M3yueHne cBOMCTB yIieBo10B OIIK-1.2 JI1.3J11.4
/J1a6/ OIIK-1.4 JI1.5

OIIK-4.1 JI1.6J12.1

OIIK-4.2 J12.2J12.3

OIIK-4.3 JI2.5J12.6
JI2.7 J12.8
J12.9 J12.10
JI2.11J13.1
JI3.2J13.3

€]




14.4 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-1.1 JI1.1J11.2 [1K-4
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.3J11.4
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-1.4 JI1.5
CUTYallMOHHBIX 3a1a4 /Cp/ OIlK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3
OIIK-4.3 J12.5J12.6
J12.7J12.8
J12.9J12.10
JI2.11J13.1
JI3.2J13.3
31
Pa3znen 15. Beaxu. llonnmepst

15.1 Benxu. Ctpoenue. 2 OIIK-1.1 JI1.1JI1.2 [IK-4
[onumepsl, mosMMepHbIE OIIK-1.2 JI1.3J11.4
MaTepHalbl, UX TOJTyUYeHHE. OIIK-1.4 JIL.S
/JTex/ OIIK-4.1 JI1.6J12.1

OIIK-4.2 J2.2J12.3
OIIK-4.3 JI2.5J12.6
J12.7J12.8
J12.9J12.10
JI2.11J13.1
JI3.2J13.3

31

15.2 IInactmaccel. CUHTETHYECKHE 2 OIIK-1.1 JI1.1JI1.2 TIK-4
BOJIOKHA. Peakiiun OIIK-1.2 JI1.3J11.4
nonumepu3armu. /I1p/ OIIK-1.4 JI1.5

OIlK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J2.5J12.6
J12.7J12.8
J12.9 J12.10
JI2.11JI3.1
JI3.2J13.3
31
15.3 Pacno3naBanue miuacTMacc u 2 OIIK-1.1 JI1.1 J11.2 [K-4
BOJIOKOH /J1a6/ OIIK-1.2 J1.3J11.4
OIIK-1.4 JI1.5
OIlK-4.1 JI.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J2.5J12.6
JI2.7 J12.8
JI12.9 J12.10
JI2.11J13.1
JI3.2J13.3
31
154 MOJITOTOBKA K JIEKIIMOHHBIM, 10 OIIK-1.1 JI1.1 J11.2 [1K-4
MIPaKTHYECKUM, TaOOpaTOPHBIM OIIK-1.2 J1.3J11.4
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-1.4 JIL.S
CUTYaIMOHHBIX 33124 /Cp/ OIIK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 J2.5J12.6
JI2.7 J12.8
JI12.9 J12.10
JI2.11J13.1
JI3.2J13.3
31

Paznes 16. Konrposans




16.1 IoxnroroBka k sk3aMeHy /DKk3ameH/ 1 36 OIIK-1.1 JI1.1J11.2 0
OIIK-1.2 JI1.3J11.4
OIIK-1.4 JI1.5
OIIK-4.1 JI1.6J12.1
OIIK-4.2 J2.2J12.3
OIIK-4.3 JI2.5J12.6
J2.7 J12.8
JI2.9 J12.10
JI2.11J13.1
JI3.2J13.3
21

6. @OH/1 OHIEHOYHbIX CPEJICTB

6.1. KoHTpoOJILHBIE BOMPOCHI U 32/ IaHUS

Mo mucnmmunae Xumus popMaMH TEKyLIEro KOHTPOJIS SIBISIOTCS:

TK1, TK2, TK3, TK4, TK6, TK7, TKS - perenne 3agau 1o npeacTaBIeHHbIM BapHaHTaM 3aJaHHM.

TKS - Bemonnenue PI'P.

B teuenue cemectpa mpoBozsTes no 2 npomexyTounbix konTpons (ITK1, TTK2, TTIK3, [1K4) B Buae KOIIOKBHYMa MO MPOHAEHHOMY
TEOPETUYECKOMY MaTepHaly JIeKIHi.

HWrorossrit korTpois (1K) B 1 cemecTpe— 3x3ameHr;

BO 2 cemecTpe — 3ayer.

1 cemectp
TK 1 «OxBuBajeHT. 3aKOH YKBUBAJICHTOBY

Bapuanr 1

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOIUX COCAUHECHUI:

H3BO3, NaH2PO4

2. 1 r IBYXBaJICHTHOTO METaJlIa BEITECHSET U3 pacTBOpPa MEIHOM comn 2,61 T Mean. BeraucianTe SKBHBAJICHTHYIO M aTOMHYIO MacChI
Y Ha30BUTE METAJII, €CITH DKBUBAJICHTHAst Macca Menu paBHa 31,8 r/Morb.

Bapwuanr 2

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUI:

P205, CaOHNO3

2. BeraucnmTe 3KBUBAJIEHTHYIO MacCy MeTallIa, €CIIH €r0 OKCHI coAepkut 19,66 % xucnopoxa.

BapuanT 3

1. PaccunTaTh SKBHBAICHTHYIO MACCy CICAYIOIINX COCINHCHHUM:

Fe(OH)2, Ba(NO3)2

2. 10 r MeTas1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOPOa, U3MEPEHHOT0 IpH H.y. HaliTu sKBHBaNeHTHYIO Maccy MeTasuia.
Bapuant 4

1. PaccunTtaTh SKBUBAJICHTHYIO MACCy CJIEIYIOIINX COeTUHEHU:

PbS, CuOHCI

2. OmpezenuTe YKBUBAJICHTHYIO MacCy MeTallla, €ClU ero coeiuHeHue ¢ Gpropom coaepkur 87,5 % MmeTanna. DKBUBaJICHTHas
Macca ¢ropa paBHa 19 r/MOIB.

Bapuanr 5

1. PaccunTtaTh SKBUBAJIEHTHYIO MacCy CJIEIYIOIINX COEIUHEHUN:

Si02, K2HPO4

2. 13 2,4 r merayma ony4eHo 4,8 T cynpduaa Merayuia. JKBHBaIEHTHAsI Macca cepsl paBHa 16 r/Monb. Halure SKBHBaICHTHYIO
Maccy MeTaJuia.

BapuanT 6

1. PaccunTaTh SKBHBAICHTHYIO MACCY CICAYIOIINX COCTNHCHHUM:

Ca(OH)2, Al2(SO4)3

2. Ilpu pactBopenu B kucnore 11,9 r meranna Beraenunocs 2,24 1 BOA0poia, U3MEPEHHOTO IpH H.y. OTpeaenuTe SKBUBAICHTHYIO
Maccy MeTana.

Bapuant 7

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:

HNO3, Fe(NO3)3

2. OIHO W TOXe KOJIMYECTBO MeTallia pearupyet 6e3 ocratka ¢ 0,4 r kuciopona u 0,8 npyroro sinemenTa. Halgute S5KBUBAICHTHYIO
Maccy 3JIEeMeHTa.

Bapuanr 8

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOIMINX COCJUHEHHUIL:

NH4Cl, MgOHBr

2. Ha neitpanusanuto 19,6 r xucnots! Tpebyercst 16 r ruapokcnaa Hatpust. Onpenennre SKBUBAICHTHYIO MacCy KHCIOTHI.
BapuanTt 9

1. PaccunTaTh SKBHBAICHTHYIO MACCy CICAYIOIINX COCTNHCHUM:

H2S04, NaHSiO3




2. Ilpu cxxuranuu 1,8 T TpexBaleHTHOTO MeTaIa Hory4deHo 3,4 T ero okcuaa. Haligure SKBUBaICHTHYIO M aTOMHYIO MACCHI
MeTajuIa.

Bapuanr 10

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:

Zn(OH)2, FeSO4

2. Omnpenenute SKBUBAICHTHYIO Maccy Mertamia, 0,12 r KoToOporo BBITECHSIOT U3 KUCIOTHI 112 Mi1 BOJIOpo/ia, M3MEPEHHOTO MpH H.Y.
Bapuant 11

1. PaccunTtaTh 3KBUBAJICHTHYIO MacCy CJlEIyIOIINX COeIUHEHU:

Na2Si03, Cr203

2. 4,4 r IByXBaJICHTHOTO MeTayu1a pearupyrot ¢ 0,56 11 Kiciopoaa, H3MEpEeHHOTO IpH H.y. YeMy paBHa aToMHas Macca MeTasua?
BapuanT 12

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEeIYIOLNX COCTUHEHUI:

CaO, Cr2(S04)3

2. CKOIIBKO JIUTPOB BOJOPOA, H3MEPEHHOTO TIPH H.y. BEIIEHTCS IMpH pacTBOPEHNH B KUCIIOTE 8 T MeTajlla, SKBUBAJICHTHAS Macca
kotoporo 20 r/MoJb.

BapuanT 13

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIUHCHHUI:

Al, NH4NO3

2. Oxcup HemeTasna coaepkut 27,27 % Hemeraa. BeraucauTe SKBUBANIEHTHYIO MacCy HEMETaljla U ero OKCHIA.

Bapuanr 14

1. PaccunTtaTh SKBUBAJICHTHYIO MAcCCy CIEIYIOIINX COeTUHEHUI:

BaBr2, CH3COONa

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

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:

MnO2, AIPO4

2.21,3 r maraus 1 13,8 T HEM3BECTHOTO METAJlIa PEarupyroT 03 OCTaTKa C OJHUM M TEM Ke KOJHUYECTBOM Kuciopoaa. Haitnure
SKBHUBAJICHTHYIO MacCy HEM3BECTHOTO METaJlIa.

Bapwuanr 16

1. PaccuntaTh S5KBUBAJIEHTHYIO Maccy CIEIYIOLMX COCTUHEHUI:

AIF3, H3PO4

2. Ilpu cxxuranuu 6 T ABYXBaJEHTHOTO MeTaJUIa ObUIO MOMy4YeHo 8,4 T okcuaa Merayuia. Haliure SKBHBaJICHTHYIO M aTOMHYIO
Macchl 9TOr0 MeTaia.

Kputepuu onenku:

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

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

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAICHTY, €CIIM OH Habpai 2,5 6aioB

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

TK 2 «KoHneHTpaum pacTBOpoB»

Bapuant Ne 1

1 Omnpenenuts 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. Beuuciauth MOJIBHBIE JJOJU caxapa U BOJBI.

2 ZB’:I‘II/ICJ'II/ITI) HOpManbHOCTH 14,7 %-Horo pactBopa H2SO4, ecnu mnoTHOCTS pacTBopa paBHa 1,1 r/mi. 3,5

BapuanT Ne 3

1 B xaxkom o6veme 0,05 M pactBopa Ca(OH)2 conepxurcs 2,8 T BemecTBa?

2 2Bfmucnmb moisipHOocTh 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 mioTHOCTs 3TOTO pactBopa?

2 2Bfmucnmb MoisipHOCTh 18 %-Horo pactBopa HCI ¢ motHOCTRIO 1,09 T/MIIL. 3,5

Bapuant Ne 5




1 B xakoii macce Boxsl cinenyet pactBoputh 30 T KBr, uro0bI monay4uTh pacTBop ¢ maccoBoii noneit KBr, paBnoii 6 %.

2,5
2 Berancints HopMansHOCT 10 %-HoTo pactBopa Na2SO03, mnotHocTh KoTOporo 1,05 r/mn. O6wem pactBopa paBeH 1
JL. 3,5
Bapuanr Ne 6
1 Kakast macca xmopuna 6apust cogepxurcs B 0,1 1 0,1 H. pacTBopa?
2,5
2 Berancnnts MomsapaocTs 10 %-HOro pacTBopa kapOoHaTa HaTpus, INIOTHOCTE KoToporo 1,08 r/mm. O6weM pacTBOpa
paBen 1 m1. 3,5
Bapuanr Ne 7
1 Borurcnuth HOpMalibHYHO KOHIIEHTpalu pactBopa K2S04, B 0,02 1 kotoporo copepxwurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.
2,5
2 Kakoii 06vem 2 H. pactBopa H2SO4 notpedyercs mist mpurotoBienust 500 ma 0,5 H. pactBopa? 3,5

Bapuant Ne 8

1 Omnpenenure MaccoByto IO (B %) Xiopuaa kKamus B pactBope, coxepxarieM 0,053 kr KCI B 0,5 1 pactBopa,

TUTOTHOCTB KOTOporo paBHa 1,053 r/mi.

2 %I’JSIOTHOCTB 10 %-noro (mo macce) pactBopa Na2SO4 pasna 1,091 r/mu. PaccuntaTs MONSIBHOCT 3TOTO PacTBOPA.
3,5

Bapuant Ne 9

1 B xakom ob6weme 0,1 H. pactBopa comepxurcs 8 T CuSO4?

2 12(’:1<0171 o6bem 0,1 M pactBopa H3PO4 moxxHO mpurotoButs u3 75 mia 0,75 H. pactBopa? 3,5

Bapuant Ne 10

1 N3 400 T 20 %-Horo (10 Macce) pacTBopa MpH OXJIaXKIe-HUHM BhIACTIIOCHh S0 T' pacTBOPEHHOTO BemiecTBa. YeMy paBHa
MaccoBasi J10Jis 3TOTO BEIIEeCTBAa B OCTaBLIEMCS] pacTBope? 2,5
2 Borunciuth MaccoByio o0 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH, mnotHoctsio 1,310 r/mi.

3,5

Bapuanr Ne 11

1 Crombko monerd KOH naxoaurest B 4 11 25 %-Horo (o macce) pactBopa KOH mmotHocThIO 1,24 T/MA?
2,5

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

pacTBopa. 3,5

Bapuant Ne 12

1 Haiitu maccoByro 1010 TIIFOKO3bI B pacTBOpe, cojnepskamiem 350 r Boabl U 70 T TIIHOKO3BI.
2,5
2 Kakoii 06vem 6,0 M pactBopa HCl HyxHO B34Th U1t ipuroTtoBieHus 25 mu 2,5 M pactBopa? 3,5

Bapuanr Ne 13

1 Cxonpko rpammoB NaCl notpebyercs ans npurotosienust 450 r 20 %-Horo (1o macce) pactBopa?

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

Bapuanr Ne 14

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

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




3,5

Bapuanr Ne 15

1 BbruncnuTh MONBHBIE JONU COUPTa U BOABI B 96 %-HoM (10 Macce) pacTBope stunoBoro crnupra C2HSOH.
2,5
2 CKOJIBKO MWJUTHIIUTPOB KOHIIGHTPHPOBAHHON COJSHOHN KHCIIOTHI, INIOTHOCTRIO 1,19 1/Mi1, comeprkameit 38 % (mo macce)

HCl, nyx#HO B34Th Amst npurotoBnenus 1 i 0,5 H. pacTBopa? 3,5
Bapuanr Ne 16

1 Haiitu maccy NaNO3, neobxoaumyro asst mpurotosienus 250 mn 0,2 H. pactBopa. 2,5
2 Kakoii 06wem 0,05 H. pactBopa KNO3 MoxxHo moiyuuts u3 100 mi 1 H. pactBopa? 3,5

Kpurepuu oneHku:

- OLICHKA «OTJIMYHO» BBICTABILSIETCS CTYACHTY,ECIIH OH Habpan 6 OayuioB

- OIIEHKA «XOPOIIO» BEICTABIACTCS CTYICHTY,eCIH OH Habpan 4,5 6amios

- OLICHKA «yJIOBJIETBOPUTEIHHO» BBICTABIAETCS CTYCHTY,eClU OH Habpant 3,5 GaioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABILSIETCS CTYAEHTY,ECIIN OH Habpas MeHee 3,5 6ayuioB.

TK 3 «Peaxuuu nonnoro oomena. ['uaponusz»

BapuanT Ne 1

1. Hanmmwre ypaBHEHHS peakiiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIpHOH (hopme:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S0O4 —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYIAPHOH U HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpexy pacTsopa u pH:
a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hanmmmre ypaBHeHHs! peakuuii B MOJICKYJIAPHOH U HOHHO-MOJIEKYIIIpHOH (hopme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Harmmmmre ypaBHEHHS peakiuil B MOJICKYJIIPHOI 1 HOHHO-MOJIEKyIIsIpHO# (hopme. Ykaxute cpemy pactBopa u pH:
a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

apuast Ne 3

1. Hanmmmre ypaBHeHHs peakiyid B MOJICKYJIIPHOH W HOHHO-MOJIEKYIISIpHO# (hopme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hammmwure ypaBHEHUS PeaKIMidi B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:
a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuanr Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Hammure ypaBHEHUs PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# opMme. Ykaxkute cpeny pactBopa u pH:
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

Bapuanr Ne 5

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

a) Na2S0O4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S0O4 + KOH —




2. Hanmimure ypaBHEHHS peaKiiii B MOJIECKYISIPHOH U HOHHO-MOJIEKYIISIpHOi hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

. Ykaxure cpeny pacrsopa u pH:

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

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

2. Harmummre ypaBHEHHS PEakUii B MOJIEKYIISIPHOM U HOHHO-MOJIEKYIISIpHOI (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

. Yxaxute cpexy pactsopa u pH:

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

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

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

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

Bapuant Ne 8

. Ykaxure cpeny pactBopa u pH:

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

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

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

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

2. Hanmmmre ypaBHEeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIIIpHOH (hopme
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

. Ykaxure cpeny pactBopa u pH:

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

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

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

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH —

Bapuant Ne 11

. Ykaxure cpeny pactBopa u pH:

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

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

2. Hannmure ypaBHEHHsI peak1ii 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. Hanmmwre ypaBHEHHS peaKiuii B MOJIEKYIIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:

a) AgNO3 + MgBr2 —




6) CaCO3 + HNO3 —
B) NH4Cl + NaOH —

2. Harmmmmre ypaBHEHHS peakiUil B MOJICKYJISIPHOI 1 HOHHO-MOJIEKyISIpHOI hopme. YkaxuTe cpeny pactBopa u pH:

a) KNO3 + HOH —

6) CuBr2 + HOH —

B) Na2SiO3 + HOH —

Bapuant Ne 13

1. Hanmmmre ypaBHEeHHs peakuyid B MOJICKYJIAPHOH U HOHHO-MOJIEKYIISIpHO# (hopme:
a) ZnCI2 + H2S —

6) CH3COOK + H2S04 —

B) NaCN + HCI —

2. Harmmmwure ypaBHEHUS PeaKIiii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYIJISIpHOH hopMme. Ykakute cpeny pactBopa u pH:

a) Nal + HOH —

6) Mn(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 14

1. Hanummre ypaBHEHHs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:
a) FeCI2 + KOH —

6) CH3COONH4 + NaOH —

B) K2SiO3 + HCl —

2. Hammure ypaBHEHUS PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# opMe. Ykakute cpeny pactBopa u pH:

a) NaCN + HOH —
6) SnI2 + HOH —
B) K2SO4 + HOH —

Kputepuu ouenku:

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

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

- OIIEHKA «YIOBJICTBOPUTEIEHO)» BRICTABIIACTCS CTYCHTY, €CIIH OH Habpai 5,5 6amnos

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

TK 4 «OKucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIINNY

BapuanT 1
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3()(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIN
BapuanT 2
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PAcCTaBUTh KO3()QUITMEHTHI, YKa3aB OKHCIUTEbh U BOCCTAHOBHUTEIb

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

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

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

Omnpeznenurte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
BapuanT 4
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTETbh U BOCCTAHOBHUTEIb

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

Omnpeznenurte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIN
Bapuanr 5
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACcCTaBUTh KO3 (DUITMEHTHI, YKa3aB OKHCIUTEb U BOCCTAHOBHUTEIb

a) AsH3 + 02 — As203 + H20




6) C12 + KOH —KCIO + KCl + H20

Onpeznenure TUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUI
Bapuanr 6
Ha ocHOBaHMM 7€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3()(DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) H2S + HIO3 — S + 12 + H20
6) KC1O03 + HCl — CI2 + KC1 + H20

Onpeznenure TUII IPUBEIECHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUI
Bapuanr 7
Ha ocHOBaHMM 37€KTPOHHBIX YpaBHEHUH paccTaBUTh KO3((DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

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

0) KNO3 — KNO2 + 02

Ompezesute THIT IPUBEJCHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii

BapuanT 8

Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEINb

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

OmpezenuTte THIT IPUBEICHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
BapuanTt 9
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb M BOCCTAHOBUTEINb

a) KMnO4 + HCI — CI2 + MnCI2 + KCI + H20
6) HCIO3 —ClO2 + HCIO4 + H20

Omnpenenure TUM MPUBEJCHHBIX BBILIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHH
Bapuant 10
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIUTENb i BOCCTAHOBUTEINb

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

Omnpenenute TUI MPUBEICHHBIX BBIIIE OKUCIHTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIHIA
Bapwuanr 11
Ha ocHOBaHMM AIIEKTPOHHBIX YPaBHEHUH pacCTaBUTh KOAPPHUINEHTHI, yKa3aB OKUCIUTENIh U BOCCTAHOBHUTEb

a) Cu + H2SO4 — CuS0O4 + SO2 + H20
6) S + KOH — K2S03 + K2S + H20

Omnpenenure TUI MPUBEICHHBIX BBIIIE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHIA
BapuanT 12
Ha ocHOBaHUH 3IIEKTPOHHBIX YPaBHEHUH PacCTaBUTh KOAPPHUINEHTHI, yKa3aB OKUCIUTENIh U BOCCTAHOBHUTEb

a) 12 + C12 + H20 — HIO3 + HC1
6) KClI03 — KCI + 02

Omnpenenure TUM MPUBEJCHHBIX BBIIIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIHH
BapuanT 13
Ha ocHOBaHMM 3J€KTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEINb

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

OrmpezesuTe THIT IPUBECHHBIX BbILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKINii
Bapuant 14
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHEHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIUTENb M BOCCTAHOBUTEINb

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

Omnpenenure TUM MPUBEJCHHBIX BBIIIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIHH
BapuanT 15
Ha ocHOBaHMM 3J€KTPOHHBIX yPaBHCHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb




a) KCIO3 + FeSO4 + H2S04 — KCI + Fe2(SO4)3 + H20
6) H202 — H20 + 02

Omnpenenure TUI MIPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapuanr 16
Ha ocHOBaHNY 3JIEKTPOHHBIX YPABHEHHUH PacCTaBUTh KOI(PQPUINCHTBI, YKa3aB OKICINTENb U BOCCTAHOBHTEb

a) H2S + CI2 + H20 — HCI + H2S04
6) NH4NO2 — N2 + H20
OHpC)IeJ'II/ITC THUIT HpI/IBeI[eHHBIX BBIIIC OKUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/’I

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY,ECJIN OH Habpan 6 6ajuioB

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY,ECIIM OH Habpan 4,5 6amioB

- OLIEHKA «YyJIOBJIETBOPUTENBHOY» BBICTABIACTCA CTYICHTY,eclI OH Habpan 3,5 6amioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABIISIETCS CTYACHTY,ECIIN OH Habpas MeHee 3,5 6auioB.

TK 5 PI'P Ha Temy «XUMHUECKUE PACUETHI)

PacueTHO-rpaduueckas paboTa CTYJCHTOB OYHON (OPMBI 00YICHUS

PacuetHo-rpadudeckas padora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensio BemonHeHns PI'P sBiseTcs 3akperuieHne
TEOPETUUECKHUX 3HAHNUI, BHIHOCHMbIX Ha CAMOCTOSITENBLHYIO PabOTy CTYACHTOB, HO3BOJISIOIIMX OCBOUTD CIIEUAIbHBIEC Pa3/ielibl
JUCIUILIHHBL.

B 3amauu PI'P Bxoaut:

. HAY4UTHCS 3aMUCHIBATh YPABHEHHS PEAKIIMH B MOJICKYJISIPHOI M MOHHOW (opMmax;
. BECTU pacdeTsl 1o (GopMyJaM M YPaBHEHUSM XUMUYECKUX PEaKI[Hi;

. paboTaTh CaMOCTOSITENIBHO;

. HAY4UTHCSA MICHTH(OUIMPOBATE BEIIECTBA

Crpykrypa pacyeTHO-rpapuIecKoil paboThl U ee OPUCHTHPOBOYHBIH 00BEM
3apmanue (1 c.)

JlucrepcHble CUCTEMBI.

KommiekcHple coequHEHUS.

OCHOBBI WICHTU(HKAIIMNA HEOPTAaHUICCKAX COCTHHCHHH.
lanpBanmueckue snementsl. DJ]C raapBaHUYECKUX IJIEMEHTOB.
. OreKTponu3 pacIiaBoB U pacTBOpoB. 3akoH Dapanes

CrHcoK HCII0NIb30BaHHBIX HCTOYHUKOB (0,5¢.)

Nk =

BI)IHOJIHSICTCS[ PFP CTy)IeHTOM I/IH}II/IBI/I}IyaHBHO oag pyKOBOIICTBOM HpeHOI[aBaTeJIH BO BHeayI[I/ITOpHOe BpeMH, CaMOCTOSATCIIBHO.
CpoK c1auu 3aKOHYCHHOH pabOThI Ha MPOBEPKY PYKOBOIUTEIIO YKa3bIBaeTCs B 3aMaHuu. [lociie mpoBepKU U T0pabOTKU YKa3aHHBIX
3aMevaHui, pabora 3amuinaeTcs. [Ipu MoJI0OKUTETLHON OIICHKE BBHITIOJTHEHHON CTYICHTOM paboTe Ha TUTYJILHOM JIUCTE PabOThI
cTaBUTCA - "'3a4TeHO".

Kputepuu oneHku:

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

- OIIEHKA «XOPOIIO0» BRICTABIACTCS CTYICHTY, €CII OH Habpan 12 6amtoB

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABISAETCS CTYEHTY, €CIIM OH Habpai 9 6amioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY ,eCII OH Habpai MeHee 9 Gaiuos.

HaunmMenoBanue 1a60paTopHBIX paboT

OmnpeneneHue SKBUBAJICHTHOI Macchl MeTallla 10 00beMY BBIIEIUBILETOCS BOJOPOA.
OnpezneneHye 3HTAIBINY PEAKIMHU HEUTpanu3aluu

CKOpOCTh XMMUYECKHX PEAKIUN U XMMUYECKOE PABHOBECHUE

IIpuroTtoBneHue pacTBopa 3a1aHHOM KOHIIEHTpaIU1

Peakuuu B pacTBOpax 3JEKTPOJIUTOB

Konnonnnslie pacTBopsl

Peakunu oKUCIEHNSA-BOCCTAHOBIICHUS

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

Bapuanr Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy 3nemenTa Ne 85. HazoBuTe 3TOT 3/lEeMEHT U yKaXKHTe, B KAKOM IEpHOJE,
TpyIHIIe ¥ NOATPYIIEe OH HAXOAUTCA, K KAKOMY CEMEHCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSIX U MOLYPOBHSAX

HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpuyeckyto cxemy obpazoBaHus Moiekyn H2 m N2. Ckoibko ©- M 7- CBSI3eH
B TUX MOJIEKyJax?




3. TemnoBoit apdexr peaximu C(x) + 2 N20(r) — CO2(r) + 2 N2(1) paBen + 560 x/Ix. BoruucnuTh cTaHgapTHYIO
sHTaIbIHI0 00pa3oBanus N20, ecniu AHCO2 (r) =-393, 5 kJI»/MOJb.

4. Kaxk cnenyer M3MeHHUTH NaBlIeHHE Ta30BOM CMECH IUIS TOTO, YTOOBI YBEIWIUTH CKOPOCTh PEAKIHH 2802 () + 02 (1)
—2S03 (r) B27pa3z?

5. BoruuciuTh TemnepatypHblii KO3 QUIUEHT CKOPOCTH peakuuy, €ciau Npu MOBBILIEHUH Temneparypsl Ha 40 °C peakuus
yckopsieTcsi B 16 pas.

6. Kak cMecTuTh BI€BO paBHOBECUE PEAKIUH

N204 ()] 2NO2 (1) — 184,6 x/Ix?
Bapuant Ne 2
I. CocTaBbTe MOJHYIO AIEKTPOHHYIO (popMyny iofa u rpaduuecKylo cxeMy pacipenesieHHs ero 3JEeKTPOHOB IO

JHEPreTHUCCKUM SUCHKaM B HOPMAILHOM U BO30YXICHHOM COCTOSIHHAX. Kak BiHseT cTeneHb BO30YK/CHHUS 3JICKTPOHOB Hoaa Ha
€ro BaJIEHTHOE COCTOSTHUE?

2. Kakue Turel xumuueckoi cBsi3u UMEIOT MecTo B Moiiekyinax CO2, C12? M300pa3uTh reOMETPHYECKOE CTPOECHHE MOJIEKYI
U CXEMBI MIEPEKPHIBAHUS HJICKTPOHHBIX 00JIAKOB.
3. Paccuurats sHTaNBIUIO 00pasoBanus HCI, ucxons U3 TEPMOXUMHUECKOTO YPaBHEHUS

4 HCI (r)+ O2(r) =2 H20(1) + 2 CI12(7),
eciu AHx.p. = -114,2 k>, AHH20(r) = -241,8 xJ>x/M07b
4. Kak usmenurcs ckopocts obparHoii peakuuu N2 (r) + O2 (r)[] 2NO (T), ecnu yBeIHYUTh AaBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUThb IOCTOSIHHOU?
5. Kak u3MeHHTCSI CKOPOCTh peaknuu mpH HnoHmxkeHun Temmeparypsl ¢ 80 °C no 50 °C, ecnu TemmepaTypHbIH
KO3 (PUIIHEHT CKOPOCTH PEaKyu paBeH 27
6. B xakoM HampaBJICHHH CMECTHUTCS PAaBHOBECHE PEAKIIUH
2CO (r) + 02 (r)[12CO2 (1) — 566 xJIx
a) IpU TOHWKEHUH TEMIIEPATyPHI;
0) NpY MOHKEHUU JTaBICHUSA?
Hanumure Belpa’keHHE KOHCTaHTbI PABHOBECHSI 9TOM pEaKLuu.

BapuanT Ne 3

1. Kak u3MeHstoTcsa CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsIOB SIEP UX aTOMOB:

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

2. Kax obpasyercs noHHas cBsi3b? Kakue ameMeHTH criocoOHbBI ee 00pa3oBbIBaTh? IIpHBECTH IPUMEPEL.

3. CKOJIBKO TEIUTOTHI BBIIGIUTCA NpH OkucineHnH 103 1 amMMmaka, M3MEpeHHOTO IPH HOPMAJbHBIX YCIOBHSX, IO PEAKINH:
4NH3 (r) + 502 () = 4NO (r) + 6H20 (r), AH°=-904,8 k[«

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

5. BeruamennTs TeMneparypHbIi K03(h(GUINEHT CKOPOCTH PEaKIHH, €CJIM MPH MOBBIMEeHHH TeMnepartypsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKIMu Bo3pociaa B 729 pas.

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

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

Bapuant Ne 4
1. Kakne 3rmeMeHTHI IepHOIUUeCcKON CHCTEMBI TIPECTABIAIOT CO00I caMblif aKTHBHBII METalUl M CaMblil aKTHBHBIH
HeMeTasn? JlaTh 0OBSICHEHUS U COCTABUTh MOJHbIE 3IEKTPOHHBIE (hOPMYIIBI THX DIIEMEHTOB.
2. N300pa3uth cTpykrypHbie Gopmyiisl coeaunenunin K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTCIICHH OKHACICHHOCTH
3JIEMEHTOB B 3THX COoeMHEHMIX? Kakie THIIBI XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKyJax?
3. BbruncnnuTh, CKOIBKO TEIUIOTH BBLACIUTCA MpH o0ure | kr cynbduna MUHKA 0 PeaKIuu:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S0O2 (1), AH° =-943,6 xJ/[x
4. Bo ckompko pa3 3amemmurces mpsmast peakuus  3H2 (r) + N2 (1)) 2NH3 (1) €CJIU JIaBJICHUE B CUCTEME yNajeT B 2
paza?
5. Ha ckonpko rpagycoB Hajgo yBEIHUYHThH TEMIIEPaTypy, YTOOBI CKOPOCTh PEAaKIMU BO3pocia B 27 pa3s, eclu
TeMIepaTypHbIH KO3 (OUINEHT CKOPOCTH PeaKny paBeH 37
6. B xakoM HamnpaBIEHUHM CMECTUTCSI PABHOBECUE PEAKLIUU

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

0) Ipy NOHKCHUH TEMIIEPaTypPHI;

B) IIpU NOBBIIIEHUH KoHIeHTpanun CO2?

BapuanT Ne 5

1. N3006pa3uts pacmpeneneHue 3JIeKTPOHOB MO KBAaHTOBBIM S4YeHKaM B aTOMax aproHa, Kamblws, dochopa.

2. ITpuBecTy mpuMep MOJICKYJIbI C Sp2- THOPUIU3ALMEH SIEKTPOHHBIX 007akoB. Kakol yron Mexzy cBA3sMU B 3TOM
Moutekyie? M300pa3uTh ee MpocTPaHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO 00pa3zoBanusa CS2, ucxons u3 ypaBHEHHS

CS2+302— CO2+ 2S02 + 1100 xJIx,




eciim AH CO2 (r) = - 393 kI»/ monb, AH SO2 (r) = - 297 x/Ix/ Mmonb

4. Kak u3MeHUTCsI CKOpOCTh peaKiuu 2NO (r) + CI2 (r)[] 2NOCI (1) MIpH yBeIWUYeHUHU KoHIeHTpanuun NO B 2 paza?
5. Kak m3Menurcst ckopocTh peakiyu npu nosblmieHun TemunepaTtypsl ¢ 0 °C o 50 °C, eciu TemneparypHbIi

KO3 (PUIIEHT CKOPOCTH PeaKuy paBeH 37

6 B xakoM HampaBIeHHUHM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (1) + O2 (1)1 2NO (1), AH° >0
a) MPH TIOBBIIIIEHUU TEMIIEPATYPHI;
0) mpy MOHKEHUH TAaBIICHHUs?
Hanwuimure BeIpaykeHHE KOHCTAHTHI PABHOBECHS ATON PEaKIIUH.

Bapuant Ne 6
L. BasneHTHBIE 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (DOPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JIEMEHTHI X COCTaBBTE MOJHBIE AJICKTPOHHBIE (DOPMYJIIB HX aTOMOB.
2. IMpuBecTH mpUMepHI MOJIEKYN BEIIECTB, B KOTOPHIX aTOMBI COCJHHSIINCH ObI KOBAJICHTHOH MOSPHON U HEMOJIPHOMN
CBsI3b10. 11300pa3suTh CXeMbI CTPOSHHUS ITHX MOJIEKYIL.
3. Beruncnnts sHTaNmBINI0 00pazoBaHus mpornana C3H8 ucxons n3 ypaBHEHHS €ro CropaHus

C3H38() + 502(r) = 3CO2(1) + 4H20(T), AHx.p. =-2043,9 ]Ik,
eciit AHCO2(r) = -393, 5 x/lx/mons, AHH20(r) = -241,8 /]x/Moib:
4. Paccuuraiite ckopocts xumuueckoil peakiuun  2NO (1) + O2 (r) — 2NO2 (1), eciu KOHIEHTPAluu BEUIECTB
cocraistoT: [NO] = 0,02 mons/it; [O2] = 0,03 mMob/I1;
[NO2]=0,01 mons/n

5. Beraucnuth TemneparypHblii KOO GUIIMEHT CKOPOCTH PEAKLHHU, €CIIH TPH MOBBIICHNH Temreparypsl Ha 30 °C
CKOPOCTh Peakluy Bo3pocia B 64 pasa.
6. Kaxumu u3MeHEHUSIMU TEMIEPaTypbl, JaBleHUS U KOHLEHTpauuu [O2] MOKHO CMECTUTh BIIPAaBO PABHOBECHE PEAKLIUU

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

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ACHTY,ECJIM OH Habpan 15 Gaios

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

- OIIEHKA «YJIOBJICTBOPUTEIEHOY BRICTABIIICTCS CTYICHTY,ECIH OH Habpai He MeHee 9 6aiioB
- OLIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISCTCS CTYAEHTY, €CIM OH Habpaa MeHee 9 6aioB.

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

BapuanTt Ne 1

1. Jaiite onpenencHue pacTBOpa, paCTBOPUTENL, PACTBOPEHHOTO BellecTBa. OnpenennTe pacTBOPUTENL U PACTBOPEHHOE
BEIIIECTBO B PacTBOpE, MOIyueHHOM Ipu cMemuBanuu: a) 100 r Bogs! u 200 1 caxapa; 6) 200 r Boas! u 100 r anetoHa.

2. Kak obecrnieunth ycioBus, 3aMeistomue ruapoyn3? Kak yckoputs ruapoan3?

3. Omnpenenuts pH 1 pOH pactBopa, comepxarmero 6,75¢10-10 moms/im OH™.

4. PactBop, B 200 M1 k0TOpOro HaxoAuTcs 3 T HeanekrponuTa, obmagaer npu 20 0C ocmoTtndeckum aasieHueM 500 xlTa.
Omnpenenure MOIEKYISIPHYIO MacCy BEILlECTBa.

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

6. PactBop, cogepxkammii 0,265 r Na2CO3 B 100r Boas!, kpuctamiusyeTcs npu temneparype -0,13 °C. Berancnauts

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

Bapuant Ne 2

1. Kak u3MensieTcs pacCTBOPUMOCTh Ta30B B KUJKOCTSAX C MOBBIIICHHEM TeMIiepaTypbl? C MOBBIIICHUEM JTaBICHUS?

2. Uro Takoe DIEKTPOIUTUIECKAs AUCCOLMAIMS U KaK 3aBHCUT JTOT MPOIECC OT HOHU3UPYIOUIEH CHIIBI PACTBOPHUTENS U
Xapakrepa XMMHYECKON CBS3U B MOJICKYJIC 3JIeKTpouTa’?

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

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

5. BeruncnuTs TeMmneparypy KpUCTALIH3aLUK pacTBopa, comepskamero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonuueckas koncranra Boasl K = 1,86 °C.

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

n3oToHnueckui ko3dpunuent. EH20=0,52.

BapuanT Ne 3

1. Kak mpupoaa pacTBOpHUTENsS U paCTBOPEHHOTO BEUISCTBA BIUSIOT HA paCTBOPUMOCTH? B KakoMm pacTBopuTele — BOJAE WU
OeH3oi1e — OyIyT Jydllle PacTBOPATHCA aMMHUaK U cepoyriepon CS27?

2. JaiiTe ompeneneHus CIEIYIOMNM TePMUHAM: 3JIEKTPOIUTHYCCKAs JAUCCOIUAINNS, IICKTPOIHUTHI, HEICKTPOIIHUTHL,

KaTHOHBI, aHNOHBI. [IprBeIuTe IPUMEpPBI COOTBETCTBYIOIINX BEIIECTB.
3. Omnpenenuts KoHIeHTpauo noHoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.




4. Haiiti ocMoTHYeckoe AaBlIeHHE pacTBopa, coiepskamiero B 2 1 18,4 r runepuna C3H8O3, mpu 27 °C.

5. Boruncnute Temmneparypy 3amep3aHusi pactBopa, coaepkaiiero 20 r caxapa C12H22011 B 400 r Boxsl. KH20=1,86

6. BrrunennTs kaxymryrocs creneHs auccormann ximopuna kamus KCl B pactBope, comepxkaniem 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctammmsyercs npu -2 °C. Kpnockonngeckas konctanTa Boas! K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe AuarpamMmMa cOCTOsSHUS Boabl? KakoBo arperaTHOe COCTOSIHHE BOJBI MpHU cleAyromux yciaoBusx: a) T = 293 K,
P =100 kIIa; 6) t =50 °C, P =200 ITa?

2. UYro Takoe KoHCTaHTa Jaucconuanuu? Kak cBs3aHa KOHCTaHTa AWCCOIMAIMU CIA0BIX SJIEKTPOIUTOB CO CTEIICHBIO MX
MCCOIanyu?

3. Haiitu crenenp auccounanuy cepoBOJOPOIHON KHUCIOTH 1O mepBoi crymnenu B 0,1 M pactBope, eciu KOHCTaHTa
JIUCCOLIMAIINY JIJIsl 3TOM cTyneHu pasHa 1,1¢10-7.

4. [Ipu 0 °C ocmoTtuueckoe aasneHue pactBopa caxapa C12H22011 paBuo 3,55¢105 INa. Cxonbpko rpamMMoB caxapa
coxepxurcs B 1 11 pactBopa?

5. Ipu kakoit nmpubmm3uTensHO Temmeparype Oyner kurnets 40 %-Hblil pacTBop 3THIOBOrO criupra C2H5OH B BOzE?
D0yunockonuaeckas KoHCTanTa Bojbl E = 0,52,

6. PactBop, cogepxkamuii 4 r K2CO3 B 250 r Boxel, 3amep3aet npu -0,520C. Haiinute i 3TOro pacTBopa M30TOHUYECKUN

koa¢ppunment. KH20=1,86

Bapuanr Ne 5

1. IIpu onmMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHUCTAJUIM3YKOTCS pacTBOpUTeNb U pactBop? Chopmynupyiite
COOTBETCTBYIOIHE 3aKOHEI.

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

3. KoncranTa auccouunarmu oprodochopHoit kuciorei H3PO4 no neproii crynenu pasHa 7,11¢10-3. IIpeneOperas
Jccolanuei o ApyruM CTyIEHsAM, BBIYACINUTh KOHLIEHTpaluoo noHoB H+ B 0,5 M pacTBope KUCIIOTEHI.

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

5. KaxoBa temmeparypa KUMeHHsI pacTBOpa HEAJIEKTpOJIUTa, conepsxkaniero 3,01+1023 monexyn B 1uTpe BOABI?
D0ymmnockonuaeckas KoHcTanTa ol E = 0,52 °C.

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

1. [Nepeuncaure ¢pusmyeckie cBOWCTBA BOAbL. Kakie M3 3THX CBOWCTB aHOMaNbHBI? B ueM nmpuyYMHa MX aHOMAJIBHOCTH H
KaKoBa pOJb aHOMAJIHH BOJBI B IIpupoe?

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

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

4. PaccuntaTe MONEKYISAPHYIO MacCy HE3JEKTPOJUTA, €CIIU B 5 J1 pacTBOpa CONEPKUTCH 2,5 T HEINEKTPOIUTa, a
ocMOTHUECKoe JaBiieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.

5. Ha ckoibpKko TpamycoB MOBBICHTCS TeMIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmockonuieckas konctanrta Boabl E = 0,52 °C.

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

Onpeznenure Kaxyuryrocs crenenb auccouuarnnu ZnCl2 B atom pactsope. KH20=1,86

Kputepuu onenku:

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

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

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

Bompock! it poBeneHust MPOMEKYTOYHON aTTecTaiuu B oopme dk3amena (1 cemectp):

1. OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAHEHUS MAcChl U SHEPIHHU, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOLLIECHUH, 3aKOH SKBUBAJICHTOB.

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH O00OBEMHBIX OTHOIICHWH, 3aKOH ABOTAaJIpO W €T0 CIEICTBHUSL. METOIBI ONpeIeIeHHs
MOJIEKYJIIPHBIX MAaccC ra3os.

3. [lepnoguueckuii 3axkoH u nepuoaudeckas cucrema /. 1. Menneneesa. [leproapl, Tpynnel U NOATPYMIIBI IEPUOIUYECKON
cucteMbl. CBs3b CTPOEHUS aTOMA C [IOJIOKEHUEM JIEMEHTOB B IEPUOANYECKON CUCTEME.

Crtpoenue atoma. [loctynater bopa.

KBanToBBIC 4nCna, UX (GU3NUECKUI CMBICIL.

DeKTpOHHAs OpOHUTaNb U «KBaHTOBas stueiikay. [Ipuniun [Maymu. Tpasumo XyHza.

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

NNk

JIEKTPOHY .
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10.
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13.
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33.

Tunbel XMMUYECKOM CBSI3U, UX OCOOCHHOCTH.

XuMmuueckas cBs3b U €€ OCHOBHBIE XapaKTEPHUCTUKHU.

KoBanentHas xuMuyeckas CBs3b, €€ pasHOBUIHOCTH. MeTOIl BAJICHTHBIX CBSI3EH.

Crioco0b1 00pa30BaHMsI KOBaJCHTHONH XMMHUYECKOH CBS3H.

I'ubpuanzanust aTOMHBIX 3JEKTPOHHBIX opOuTaneil u e€ BUABI.

[onspHOCTH XMMUYECKON CBSI3U. DJIEKTPUUECKUH MOMEHT AMIIOJNS MOJIEKYJIbI.

HonHast cBs3b, €€ 0c0OeHHOCTH. CTereHb HOHHOCTH CBSI3H.

BopoponHnas cBs3b, €€ 0COOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

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

BHYTpeHHSIsT SHEPTHS U SHTANBINS. JHepreTiHdeckne d(Q(GEeKThl XUMUISCKUX TPOIIECCOB.

Makpo- ¥ MUKpPOCOCTOsIHUE BellecTBa. BeposSITHOCTh COCTOSHUS CUCTEMBI M SHTPOIUS.
HanpaBneHHOCTh caMOIIPOU3BOJIBLHOTO MPOTEKAHUSI XUMHUYECKUX peakiuid. Jueprus [mbd6ca.
Xumnueckass kKuHeTuka. CKOPOCTb XMMUYECKUX peakLluii B TOMOTEHHOM M I€TEpOreHHON CUCTEME.
BrusiHue npupoasl pearnpyromux BEIIECTB U TEMIIEPATyphl Ha CKOPOCTh XUMHYECKOW PeaKlnu.
BiusHue xatanu3aTopa Ha CKOPOCTb XMMHMUYECKOH peakuuu. MeXaHus3M JelCTBHs KaTaau3aTropa.
OO0patuMble 1 HEOOpATHMBIE XHMHYCCKHE PEAKIUH. XUMHUYICCKOS PaBHOBECHE.

Cwmemenue xumudeckoro pasHoBecusi. [Ipuniun Jle [larense.

Bopna, e€¢ ¢usmueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

AHOMaJbHbIE CBOWCTBA BOJBI, UX MPUYMHA U POJb B MPUPOAE.

PactBopsl. I'maparnas Teopus J.1. Menaeneesa. Temnossie 3 dekTsl pacTBOpeHUSI.
PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

PacTBOpuMOCTb ra3oB B JKHUIKOCTSX.

KonuenTpanus pactBopos, €€ BUABL.

OcMoc, OCMOTHYECKOE JTaBJIeHUE pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEITEKTPOIUTOB U JICKTPOIUTOB.
[ToHmxeHne naBIeHUs] HACBHIILIEHHOTO Mapa pacTBOPUTENS HajJ pacTBOPOM. 3akoH Payist 11 pacTBOPOB HE3JIEKTPOIUTOB

1 DJIEKTPOJIUTOB.

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

2 cemecTp

[oBblIeHHE TEMIIEpATyphl KUIIEHUsI pacTBOPOB. 3akOoH Payiis aist pacTBOPOB HERJEKTPOIUTOB U HIIEKTPOIUTOB.
IloHnxeHue Temneparypbl KpUCTAJUIM3AMK pacTBoOpa. 3akoH Payiis A pacTBOPOB HEANIEKTPOIUTOB U AIIEKTPOIHUTOB.
Teopus 37M€KTPOJUTUYECKON TUCCOLMAUY.

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

Cra0ple 3JIEKTPOJINTHI, X THCCOIHAI. 3aKoH pasbasieHns OcTBanbaa.

CuIIbHBIE AJIEKTPOJIUTHI, UX AUCCOLMAIMs. AKTUBHOCTh HOHOB.

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

DNeKTpoITHYECKass AUccouuanus Boasl. HelTpanbHble, KUCIBIE U ILEJI0YHbIE PACTBOPHI.

Bonoponusiii nokaszarens. Illkana pH, merons! onpenenenus pH.

I'uaponus, ero KONMWYeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTH TUAPOJIHM3a OT KOHLUEHTPALUU W TeMIepaTypbl pacTBopa.
I'maponus coneit u ero Bubl (Ha MpUMEpe YpaBHEHUM IMAPOIN3a COOTBETCTBYIOIUX COJIEH).

JycniepcHBIE CHCTEMBI, MX KITaCCH(HUKAIMS TI0 arperaTHOMY COCTOSHHIO (a3.

JlucriepcHbIe CHCTEMBI, WX KIacCH(pUKAMS TO CTeNeHH AuCIepcHOCTH. CBOOOTHO- U CBSA3HOIUCIIEPCHBIE CHCTEMEL.
YcroitunBocTh TucnepcHbIX cucteM. MakTopbl CTaOMIU3AlMK AUCIEPCHBIX CHCTEM.

CopOrust 1 €€ BHIIBL.

Konnounnele pactBopsl. CTpoeHHE KOMIOUAHON MMLENIIBL.

Koarymnsiuys KoJTOMIHBIX pacTBOPOB U (aKTOPHI, €€ BHI3BIBAIOIINE.

THUMbI OKMCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLU.

Peakiuu oxucnenus. BaxHeinme BocCTaHOBUTEIH.

Peakiiuu BoccraHoBleHMs. BakHeHIIINEe OKMCIATENIH.

OKHCIUTENbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTb.

DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIHUAIbI U Psl HAIPSDKEHUH METaIoB.

[MonsaTne xuMuueckoil naeHTUQUKa. KauyecTBeHHbIE peakiuy Ha MOHBI.

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

TK 6 AnkeHbl. ANKUHBI. ApeHBI

Kpurepnu onenku:

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

- OIIEHKA «XOPOIIO» BEICTABIAETCS 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 HaOpain MeHee 7 Galuios.

TK 8 CriupThl, anbaeruabl U KeTOHBI, KAPOOHOBBIE KUCIOTHI

Kpurepuu onenku:
- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYICHTY, €CJIM OH Habpan 12 6amioB
- OLICHKA «XOPOLIOY» BBICTABJISETCS CTYICHTY, €CIIM OH Habpals He MeHee 9,5 6amioB




- OLCHKAa «yHOBJIETBOPUTEIIbHO» BBICTABIACTCA CTY/ICHTY, €CJIM OH Ha6pan He MeHee 7 0alIoB
- OLICHKa «HCYIOBJICTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY, €CJIN OH Ha6pan MeHee 7 0aJlIoB.

Terpanp 1abopaTopHBIX paboT

HanmeHnoBaHue 1a00paTOpHBIX paboT

M3ydeHue cBOMCTB NpeENbHbIX YIIIEBOIOPOJOB
M3ydeHue cBOMCTB HENPEEIbHBIX YIIEBOLOPOLOB
W3yueHne CBOWCTB CITMPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
N3yueHne CBOWCTB KUPOB

H3ydeHue cBONUCTB yIrIeBOA0OB

Pacnio3HaBaHue miacTMacc 1 BOJOKOH

Kputepuu ouenku:

- OLIEHKA «OTJIMYHO» BBICTABIIAETCS CTYJEHTY, €CJIM OH Habpan 5 6ainoB

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIH OH HaOpan He MeHee 3,5 6amios

- OIIEHKA «YIIOBJICTBOPUTENIEHOY BRICTABIIACTCS CTYCHTY, €CIIH OH Habpai He MeHee 2,5 6amIoB
- OLIEHKa «HEYIOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpaa MeHee 2,5 6asios.

IIK 3 «Ankansl, ANKeHbI. ATKUHBL. APEHBDY

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

2. Ilepeuncnure OCHOBHBIE METO/BI MONYy4YEHUs ankaHOB. IIpuBeauTE COOTBETCTBYIOIUE PEAKIUHU.

3. VKa)xuTe OCHOBHOE OTJIMYME XMMHUUYECKUX CBOMCTB alKaHOB OT APYTMX OpraHM4yeckux coeauHeHuid. [Ipu nomoiu
YPaBHEHUI XUMHUYECKUX PEAKLIUHN TOKAXKUTE, KaK B3aMMOEHCTBYIOT aJIKAHBI C TaJlOr€HaMU.

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

5. Kaxk npoTekaroT peakuuy OKHMCIIEHHs y ankaHoB? Hamummre ypaBHEHHS COOTBETCTBYIOLIMX pEakuuil.

6. Aukensl. O0mast ¢popmyia. JlaliTe Ha3BaHUS NEPBBIM YCTHIPEM IPEACTABBIUTEISIMAIKEHOB.

7. Ilepeuncnaure OCHOBHBIE METO/IbI IONYy4YEHUs alkeHOB. [IpuBeqUTE COOTBETCTBYIOIUE YPABHEHUS PEAKLMM.

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

9. Kaxue peakiyn nHanbonee XapakTepHbl Ul alnkeHOB. Hammmmire peakuuy ruapupoBaHust 1 OpOMHPOBAHMS.

10. ITpaBuno MapkoBHuKoBa. Hammmmre peaxiiuio B3anMOAEHCTBHS MPOIICHa ¢ OPOMOBOIOPOIOM M PEAKIIHIO THAPATAIIHIO,
11. Kak ankeHpl B3aMMOJEHCTBYIOT C OKHCIUTEISIMU?

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

13. Ilepeuncnure OCHOBHBIE CUHTETUYECKHE METOJbI IOIy4EHUs aleTUiaeHoBbIX Y B. [IpuBenure cooTBeTCTBYyIOILME
YPaBHEHHUS PEAKIM.

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

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

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

18. INepeuncanre cocoOBI MOMy4YeHUS apeHOB. [IpiBeIUTe COOTBETCTBYIOIINE YPABHEHNS PEAKIIHIA.

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

20. Kaxue peakuum xapakrepHbl Uil apeHoOB. Kak NeHCTBYIOT OKMCIUTENN HA apeHBl.

21. Harnumure peakuuio npucoenuHenus H2 xk 6eHzony.

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

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

24. ITpuBenure nmpumep peakuuu B3aUMOJEUCTBUS METUIOEH30a C a30THON KUCIOTOI.

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

26. Kak neiicTBYIOT OKUCITUTENN Ha TOMOJIOTH O€H30J1a, KaKre MPOIYKTHI MPU 3TOM 00pa3yIOTCs.

Kpurepuu oneHku:

- OIIEHKA «OTJINYHO» BEICTABIIACTCS CTY/ICHTY, €CJI OH Habpan 15 6amroB

- OLIEHKA «XOPOIIO» BRICTABIAETCA CTYCHTY, €CIIM OH HaOpais He MeHee 12 6amnoB

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 9 O6ayioB
- OLICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABISIETCSA CTYACHTY, €CII OH HaOpan MeHee 9 Gaios.

IIK 4 «Kucnopoacoaepskaiye yriaeBoaopoabh»

L. Kaxue coenHEHNsI OTHOCAT K KHCJIOPOJACO/CPXKAIMM OPraHUYecKUM coeJuHeHUsM. [IpuBenure ux oduue GopMyIIbL.
ITo xakoMy npU3HAaKy OHU OTIAMYAOTCA?

2. CrupTtel. OxapakTepu3yiTe 3TOT KIaCcC OpraHHUYEeCKHX coeAnHeHui. [IpuBennTe uX KIaccH(HUKAIHIO.

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

4. Kak pearupyroT cnupThbl ¢ METAJIMYECKUM HATpUEM M YKCYCHOM kuciotoil. Hanumute ypaBHeHus peakuuii. Kakue

HPOIYKTHI IPH 3TOM 00pa3yIOTCsL.
5. Hanuimre peakimio aeruapataiuy staHona. Yto oOpasyercs ecian peakiuio MPOBOJUTH B H30BITKE crupTa?




6. HasoBute n3oMepsl BalepHaHOBOM KHCIIOTHI IO MEXIYyHapOJHOW HOMeHKIaType. M300pa3ure ux cTpyKTypHBIE
hopmyIbI.

7. Kakue KMCIOThI OTy4at0TCs IPU OKUCIIEHUH CIIENYIOUIMX BEIECTB:

a) 3-metunOyTaHanp; 0) MPOMEHANb; B) 3TAHON;, T) MACISHBIN abIETU/.

Hanummure ypaBHeHus peaxkuuii.

7. Kaxkyio peakiyio Hy>KHO IPOBECTH, YTOOBI IIPEBPATUTH JIMHOJICHOBYIO KUCIIOTY B JIMHOJIEBYIO, @ 3aT€M B CTCApHHOBYIO?
8. IIpyu noMoILIM KaKUX XUMHUYECKUX PEAKIMM MOXKHO PAa3IMUUTh CIEAYIOLIME BEIECTBA: MIPOMAHOJ, YKCYCHAsl KUCIIOTA,
STaHajb?

9. Pacrnionoxxute coeAMHEHMs B MOPSKE BO3PACTaHHs KUCIOTHBIX CBOWCTB!

a) YKCyCHasl KHCJIOTa; 0) 3TaHoJd; B) (peHoM; T) MypaBbUHAs KUCIIOTA.

10. C TOMOIIBIO KAKUX PEAKIHi MOXHO OCYIIECTBUTH HMPEBPAIICHUS:

a) 9TaHoJ — X [] anerat HaTpHs;

0) MeTaHos — y [] (hopMHAT KaJuis;

B) YKCYCHAs KHCTIOTa [ 1Z[] TUXIOPYKCYCHAs! KHCIIOTA.

1. ConsiMM KakuX KHCIOT SIBISIFOTCS:

a) BaJIEpUHAT HATpus; O) KalpoHAT KaJIHs;, B) CTeapaT HATpHs,;

) popMHAaT KaITHsL.

HazoBure kuca0TH 10 MEXAYHAPOAHON HOMEHKIAType. Hanumure ypaBHEHHUS XUMUUYECKUX PEaKLUN.

12. Hanummre cTpykTypHble GOpMYIIBI CIIOKHBIX 3(HPOB U KapOOHOBBIX KUCIOT, uMeromux coctas C7H1402. HazoBure
STH BELIECTBA.

13. W3 KakuX KHUCIIOT W CIIUPTOB MOTYT OBITH ITOJyYCHBI:

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

14. HamnmmunTe ypaBHEHUs peakuuii STepuUKain MexIy:

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

2) BaJepuaHOBOI KUCIIOTOH 1 3TaHOJIOM—1;

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

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

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

16. Kakue xumuueckue peakium HeoOXOJUMO IPOBECTH, YTOOBI ONPEAEIUTD CIIEAYIOIINE BEIIECTBA: STAHOI; STUIALETAT;
YKCyCHasl KHCJIOTa; alleTalbAeIu .
17. Kaxue u3 ciaenyroolux KUpoB SBISIOTCS TBEPABIMH, a KaKHe XHIKUMU?

a) Tpucteapar; 0) TpuoieaT; B) IMOJEHHOCTEapaT; T') TPHIMHOJNEAT;

1) IUnajabMUTOCTEapaT

Hammute cTpykrypHBIe POpMYITBI 3TUX BEIIECTB.

18. OcCyImecTBUTh CIeAYIOUe MpeBpaIeHUs:

KUK xKUp (Macio) [ TBEpabIi xup [ MbLIO.

19 Hanumute ypaBHEHHUS BOAHOTO M LIEIIOYHOTO THIPOIN3a IS CIECAYIOIINX KHUPOB:
a) oJieocTeaponanbMuaT; 0) IUIMHOIEHOOIEAT; B) JUCTeaporaIbMUaT.

19. B peakuuu stepudukanuu 3taHona Maccoi 1,61T U yKCycHO#M KHUCIOTBI Maccoil 1,8r BBIXOJ TOTOBOTO MpPOIyKTa
cocraBui 75%. Onpenenure Maccy 3TUIaLeTaTa, KOTOPYO MOKHO NOJIY4YHTh B JaHHOM peakuuu. Oteet: 1,98r.
20. W3o00pa3ute cTpykrypHBIE GOpMYIBI  a) JI-TIFOKO3HI, 6) L—ryroxo3sr; B) o—J[-Tmokonmpano3sl; 1) B—J—
TIIIOKO(ypaHo3
21. Kakue w3 npencTaBIeHHBIX BEHIECTB SBISIOTCS O, a Kakue [-Tayromepamu ?
22. Hanummure ypaBHeHHs peakuuil clIenyroluX IpeBpalleHuil
KUCIIOTA MHOTOATOMHBIH CIIUPT
[JII0KO032
9TaHOI STUI—O0—TIIFOKO3H ]
23. N3o06pa3ute TayToMepHbIe (GOPMBI (PPYKTO3HI.
24, Kaxoit 06vem okcuaa yriepoaa (IV) (H.y.) BBLAGTUTCS NMPU CIIMPTOBOM OpOKEHUH IOKO3bl Maccoit 100r?  Ortser:
24,811.
25. [Tpu O6poxxeHnH TIIIOKO3BI MOMYYHIN dTaHos Maccoi S00r, Beixoa kotoporo coctaBui 80%. Kakas macca Tioko3st
nojBepriaach OpoxKeHuto?
26. CocTaBbTe ypaBHEHHS PEaKUMH CIENYIOUIMX MPEeBpaIeHUH:

a) KpaxMay — TIII0K03a — 3TaHOJ — OKcHI yriaepona (IV) — kpaxman
VkaxuTe yCcI0BUS IPOTEKAHUS PeaKLui
27. caxapo3a — X — 3TaHOJI
HazoBute BemectBo X. Hanuimunre ypaBHeHHs peaKiyid.

28. Kak nmomy4uts U3 KpaxMana IJIOKOHAT Kanblus. Hamumunre ypaBHEHUs peakuui.
29. Hanumute ypaBHeHHUs peakUuii, IpU MOMOIIX KOTOPBIX MOXHO OTJIMYUTH BOJHBIA pacTBOP IIIOKO3BI OT pacTBOpa
Caxaposbl.

Kputepuu ouenku:

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

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

- OIIEHKA «YJIOBJIICTBOPUTENEHOY» BEICTABIACTCA CTYICHTY, €CIIM OH HaOpar He MeHee 9 6anoB
- OLIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYAEHTY, €CIM OH Habpaa MeHee 9 6aioB.




Bormpocs! 1uist mpoBeeHUs TPOMEXYTOYHOI aTTecTaluu B hopme 3auera (2 ceMecTp):

1. Kopposust meTanioB u ee BUIBL.
2. Mertoabl 3alUTEl OT KOPPO3UU METAILIOB.
3. Oco0eHHOCTH CBOICTB aToMa yriiepoa B OPraHUYEeCKUX COEIWHEHHSIX
4. Xapakrep XMMUYECKUX CBA3€H M BaJIEHTHOCTb YIIEPOJa B OPraHMYECKHX COEAMHEHUSX
5. Teopus cTpoeHust opraHuueckux coeauneHuit A.M. Bytieposa
6. Baxwnelinye NOHATHS OPraHUYECKOW XMMUU
7. SBnenve uzomepuu
8. Il'omonornueckuit psa. I'omonoru
9. VYrneBoaopoAHble paguKaibl
10. Knaccugukanuus opraHMuECKUX COEAMHEHHI
1. ITpupona u TUNBI XMMUYECKUX CBA3EH B OPraHUYECKUX COEAMHEHUSX
12. Tunel XUMUYECKUX CBSI3€ B OpraHuuYecKuX coequHeHHUsX. OCHOBHBIC THUIBI XUMUYECKUX PEaKIUid B OPraHHYECKOU
XUMHHU
13. AuikaHbl (TIpelenbHbIE MM HACHIICHHBIC YIIeBOA0posl, napadunsr). HoMmeHknarypa, gusnyeckue, XuMuueckue
coiictBa. [lomyuenue, npumenenue. L{uknoankans
14. AnKkeHbI (3THIICHOBBIC yriieBomoponasl). HomeHknatypa, ¢pusmdeckie, XuMUdeckue cBoiicta. IlomyueHne, mpuMeHeHHe.
15. AnKuHBI (alleTUIIEHOBBIE yIiIeBoopoasl). HoMeHknaTypa, ¢pusndeckue, XxuMuueckue cBoiictpa. [lomyuenue,
HNpUMEHEHHE.
16. JlyieHOBBIE YTIICBOTOPOIH! (AJIKaIHEHBI)
17. Apomarrnueckue yriaeBopopoasl. Homenknatypa, gusndeckue, xumudeckue cBoicTBa. [lomydeHne, mpuMeHEHHE.
18. Cnuprsl. [IpenensHbie MHOroaroMuble criuptel. GeHonsl. HoMenkatypa, Gpusnueckue, XMMUUECKUE CBOMCTBA.
IMoyuenne, npuMeHeHNE.
19. Anpnernnsl U keToHBl. HoMeHKmaTypa, ¢pusndeckne, XUMHUecKie cBoicTBa. [lomydeHne, npuMeHeHHE.
20. Kapbonossie kucnotsl. HomeHnknarypa, gusnueckue, XuMuieckue cBoiicTa. [lomydeHue, mpruMeHeHHe.
21. Cnoxusle 3¢upsl. Homenknatypa, ¢pusndeckue, xumuueckue cBoiictsa. [lomydeHue, npumeHeHHeE.
22. buonornuecku BaxHbIE OpraHuYecKue BelecTBa. JKupbl
23. buonornuecku Ba)kHble OpraHMYECKUE BEIIECTBA. Y TJIEBOAbBI
24. A3zoTocojep:Kalliue OpraHuueckue coeluHeHus. bemaxu
25. IMomamepsl. Knaccudukanums. CriocoObl OTyYCHUS
6.2. TeMmbl NUCBMEHHBIX PadoT
1 cemectp

TK 1 «DOxBrBaIeHT. 3aKOH YKBUBAJICHTOB)

TK 2 «KoHueHTpanuu pacTBOPOB»

TK 3 «Peaxuuu nonnoro oomMena. ['uaponnsy

TK 4 «OKucnuTenbHO-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. Menneneesa.
Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJl. DHEPreTHKa XUMUYECKUX NIPOLECCOB. XUMHUECKask KUHETHKA

I1K 2 Boga. O6miast xapakTepucTHKa PaCTBOPOB. PacTBOPHI 31€KTPOIHTOB.

PI'P Ha Temy «XHUMHUYECKHE pacUETh»

PacueTHO-rpaduueckas paboTa CTYJCHTOB OYHON (OPMBI 00YICHUS

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

Brimonnsercs PI'P cryaeHToM MHIUMBUAYaIbHO IO pyKOBOACTBOM IPEI0/1aBaTeNsl BO BHEAYIUTOPHOE BPEMsI, CAMOCTOSTENILHO.
Cpok caun 3aKOHYEHHOH pabOThI Ha IPOBEPKY PYKOBOJMTEIIO YKa3bIBAa€TCs B 3a1aHKU. [loce mpoBepku 1 10pabOTKM yKa3aHHBIX
3aMeuaHni, paboTa 3amuniaeTcs. [Ipy moIoKUTEIFHOM OIIEHKE BEIITOJTHEHHOH CTyIeHTOM paboTe Ha TUTYJIFHOM JINCTE PabOTHI
CTaBUTCA - "3a4TeHO".




2 cemecTp

TK 6 CtpoeHue npeneabHbIX yIIIeBOA0OPOI0B
TK 7 Ankenbl. ATKUHBI. ApeHbI

TK 8 Crouptsl. Ansaerunsl. KetoHst.

TK 8 Terpaas nabopaTopHbIX padoT.

IIK 3 «Ankanbl, AnkeHbl. AJIKHHBI. APEHBI)
TIK 4 «Kucnopoacoaepxaiiue yrieBoa0pOoab

HanmenoBaHue nabopaTopHbIX paboT 3a 1 u 2 cemMecTpsl
OmnpeneneHne YKBHBAJICHTHOI MacChl METa/lIa 110 00bEMY BBLICIUBIIETOCS BOJOPO/IA.
OmnpeneneHne YHTAIBINN PEAKIUN HEHTpaTn3anum
CKOpOCTh XUMHUECKHX PEaKIUH U XUMHYIECKOEe PABHOBECHE
ITpurorosneHue pacTBopa 3alaHHON KOHLIEHTPALUH
Peakiiuu B pacTBOpax 31€KTpOIUTOB

Konnonansie pactBopsl

Peakiuu okucleHnsA-BOCCTAHOBICHUS

W3yueHne CBONWCTB NPENENbHBIX YITIEBOJOPOAOB

M3ydeHue cBOMCTB HENPEAENbHBIX YITIEBOLOPOLOB
M3ydenue cBOMCTB CIMPTOB, KETOHOB, KAPOOHOBBIX KHUCIOT
H3y4enue cBOICTB KHPOB

M3ydeHue cBONUCTB yIIeBOAOB

PacrniozHaBaHMe II1aCTMACC U BOJIOKOH

6.3. ®oH/1 OL[EHOYHBIX CPEACTB

OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHIA, HABBIKOB U (VIJTH) OIBITA AESTENEHOCTH, COOTBETCTBHUE
MHIUKATOPaM JIOCTH)KEHHs C(hOPMHUPOBAHHOCTH KOMIICTEHIIMI OTPEICIICH B CICAYIOIIUX JTOKAIbHBIX HOPMATHBHBIX aKTaX:

1. TTonoxxeHue o TeKyIIel aTTecTaluy 3Hanui odydarommxcs 8 HUMU JITAY (B ne#icTBYOMEH peakiym).

2. ITomoxeHue 0 IPOMEKYTOTHOH aTTeCTalNH 00YJAOMINXCS IO TIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMIEH peJaKiunm).
JIOKyMEeHTBI pa3MeleHs! B CBOOOIHOM focTyme Ha opuuuansaoM caiite HUMU JlorI'AY https:/ngma.su/ B pa3nene: ['maBHas
crpanuiia/Ceeenus 06 00pa3oBaTeIbHON opranu3anun/JIokanbHbIe HOPMAaTHBHBIC AKTHI.

3. [TonoxeHue o GoHIe OLIEHOYHBIX CPEICTB [ DNEKTPOHHBIN pecypc] : (mpuHATO pernenuem YueHnoro copeta HUMU JITAY Ne3 or
27.06.2014r) / HoBouepk. urxk.-mennop. uH-T JloHckoit [AY.-Onexrpon.nan.- HoBouepkacck, 2014.- Pexxum goctyna:
http://www.ngma.su

B cooterctBun ¢ cozgannoit B HUMU JII'AY 6amibHO-pEeHTHHTOBOI CHCTEMO OLICHKH 3HAHHH CTYICHTOB OYHOH (hOpMBI, st
JUCIUIIIMHBI pa3paboTaH KOMIIIEKC TEKyIHX U IPOMEXKYTOUHBIX KOHTPOJIEH 3HaHUI ¢ UTOTOBOM OIIEHKOM 3HaHUI [0 AUCIUILIHHE
ucxos u3 100-6amIbHOM CHCTEMBI, KOTOPast 3aTeM MEPEBOANTCS B OLICHKU «OTIMYHOY, «XOPOILIO», «YA0BICTBOPUTEILHOY,
«HEYIIOBIETBOPUTEIIBHOY, «3aUTCHO» U «HE 3aUTEHON.

IIpumep cTpyKTyphl OPMHUPOBAHUS OLICHKH pacyeTHO-rpapuyecKoil paboThl

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

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

3. CaMOCTOATETIHFHOCTH BHIITOTHEHUS paOOTHI, TITyOnHa ITpopabOTKH MaTepHaia, HCIONIb30BaHIE PEKOMEH/IOBAHHOM U CIIPaBOYHON
JIUTEPATYPBI 4

4. IIpaBUNIBbHOCTh BBIMIOJHEHHBIX pacyeToB U Irpaduueckoi yactu. OG0CHOBAaHHOCTh U J10KAa3aTENILHOCTh BBIBOJIOB 4

NTOT'OBAS OLIEHKA, 6amn 10
Kputepuu ouenku:

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

IMpumep cTpyKTypBl GOPMHUPOBAHHS OLICHKH JIAOOPATOPHOH PabOTEI

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

2. 'paMOTHOCTD M3NIOKEHUS U Ka4ecTBO OopMieHHS paboTer 1

3. CooTBEeTCTBHE METOAUKH PAOOTHI CTAHAAPTHOI METOIHKE 3KCIEpUMeHTa |
4. IIpaBUNBbHOCT BBIMIOJHEHHBIX PAcyeToB U Ipaduyeckoi yacTu. 1
5. OGOCHOBaHHOCTb M JIOKa3aTEIbHOCTh BHIBOJIOB 1

HUTOI'OBAS OLIEHKA, 6amn 5

Kpurepuu oneHku: - 1abopaTopHasi paboTa CYMTACTCs YCIICIIHO CAAHHOM, €CIIH 110 HTOraM OLICHUBAHHMS CTYJCHT HAaOpai 5 6aJuioB,




B JKypHaJIe IpernogaBaTels Mo 1abopaTopHOH paboTe BBICTABIIACTCS Oal

ConeprxaHre KpUTSPUEB OIICHKH YPOBHS UTOTOBOM c(DOPMUPOBAHHOCTH KOMIIETEHIINH B paMKaX YIeOHOH TUCIIMITIHHBI C
3aBepIuaroniell popMoil KOHTPOIIS B BHJIE dK3aMeHa, 3a4éTa

OueHka 5Kk3amMeHa/ 3aueTa (YpoBEeHb OCBOEHHMs KomreTeHnui)  bammsr  TpeboBaHMs K ypOBHIO OCBOCHHS MaTepHala
«OTINIHOY / «3aUTCHO»

(BBICOKUIT) 90-100  OmeHka «OTIMYHO» BBICTABIISCTCS CTYACHTY, €CIH OH INIyOOKO M IIPOYHO YCBOMJ IMPOTPAMMHEIM Mat
HCYEPIIBIBAIOLLE, ITOCIIEI0BATENILHO, YETKO U JIOTHYECKU CTPOITHO €T0 U3JIaraeT, yMEeT TECHO YBSI3bIBATh TEOPUIO C IIPAKTHKOM,
CBOOOJTHO CTIpaBIIAeTCA C 3aadaMi, BOPOCAMH M APYTUMH BHIaM{ IPAMEHEHHS 3HAHUI, IPIYeM He 3aTPYAHACTCS C OTBETOM IIPH
BU/IOM3MCHEHHH 33/IaHUI, UCTIOIB3YET B OTBETE MaTepHall MOHOTpa(pUIeCKOH TUTepaTyphl, IPaBUIBHO 00OOCHOBBIBAET IPUHITOE
pelieHue, BiajeeT pa3HOCTOPOHHUMH HaBbIKAMH U ITPUEMaMH BBITIOJIHEHHS! TPAKTHYECKUX 3a1a4. CHCTEMHO U IUIaHOMEPHO
paboTaeT B TEUEHUH CEMECTPa.

«X0opotIoy / «3a4TeHO»

(HOpMamBHBIIA) 75-89 OmeHKa «XOpOIIO» BBICTABISAETCA CTYJCHTY, €CIIH OH TBEPJO 3HAeT MaTepHal, TPaMOTHO U IO
CYILECTBY M3JIaraeT ero, He JIOMyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MPABMIIBHO IPUMEHSET TEOPETHUECKUE
TMIOJIO’KEHMS TIPH PEIICHUH NMPAKTHIECKAX BOIIPOCOB M 33/1a4, BJIaIeeT HEOOXOANMBIMI HaBBIKAMHU W IIPHEMaMH UX BBITIOJHEHUSI.
CHCTEeMHO U IITAaHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

«Y IOBJIETBOPHU-TENBHOY» / «3aUTEHO» (MHUHUMAIbHBIN, TOPOTOBBIN) 60-74 O1eHKa «yAOBIETBOPUTEIHHOY
BBICTaBIISIETCS CTY/ICHTY, €CIIM OH UMEET 3HAHUS TOJIBKO OCHOBHOTO MaTepHasia, HO He YCBOWJI €T0 AeTaei, I0MyCKaeT HETOYHOCTH,
HEJIOCTATOYHO MPABIIIBHBEIC (OPMYITHPOBKH, HAapYIIEHHUS JIOTHIECKOI MTOCIIET0BATEIFHOCTH B M3JIOKECHUH IPOTPAMMHOTO
MaTtepuana, HCIBITEIBACT 3aTPyHEHUS P BHIMOTHEHUHU PAKTHIECKUX paboT.

«HeynoBnerBopu-TenbHO» / «HE 3a4TEHO» (HHMXKE MOPOrOBOTO YPOBHS) Menee 60 OneHka «HEyIOBICTBOPUTEIHHO»
BBICTABIIACTCS CTYIICHTY, KOTOPBI HEe 3HACT 3HAYUTEIHFHON YacCTH IIPOrPaMMHOTO MaTepHalIa, JOIYyCKAeT CYIIECTBCHHBIE OIINOKH,
HEYBEPEHHO, ¢ OOJBIIIMH 3aTPyTHEHISIMHU BBIITOJHSACT IIPaKTHIecKre padoTel. OIeHKa «HEyIOBIETBOPUTEIHHOY» CTABUTCS
CTYJICHTaM, KOTOpbIE HE MOTYT IPOJOJDKUTE 00y4eHHe Oe3 JOMONHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH AUCIUILINHE.

Kputepun omeHk# 1Mo AUCIUILTHHE, C 3aBepIIAIONIeH (OPMOI KOHTPOIIS - 3a4€T: OLEHKA «3aUTCHO)» BBICTABISCTCS, €CIIH CTYICHT
Habpai mo uroraMm 0aUIbHO- PEHTUHTOBOM cUCTeMBbI 3a cemecTp 60 u Oonee O6aIIOB; OLIEHKA «HE 3a4TE€HO» BBICTABIISETCS, €CIIN
CTY/ICHT HaOpaJl 1o uToraM OaJIbHO- PEHTHHIOBOM CHCTEMBI 3a ceMecTp MeHee 60 OaoB.

1. OHEHOYHBIE CPEJICTBA TEKVYIIIEI'O KOHTPOJLA:

- TECTBI HJIM OMJIETHI JUTs IpoBeaeHus mpoMexxyTouHoro koutpous (ITK). Xpausrcs B OyMa)kHOM BHJE Ha COOTBETCTBYIOIIEH
Kadenpe;

- pa3aensl HHAUBHYaIbHbIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUYaIomInXCs;

- TOKJI1a]1, COOOIICHHE TT0 TeMe MPAKTUIECKOTO 3aHSATHS,

- 3aJla4YM ¥ 3aJaHuUs.

2. OHEHOYHBIE CPEJICTBA TMTPOMEXYTOYHOM ATTECTALIMU:

- KOMILIEKT OMJICTOB AJIsI 3a4eTa U dK3aMeHa. XpaHHUTCs B OyMaKHOM BHE Ha COOTBETCTBYOMICH Kadenpe. [10TIeKUT e:KeroaTHOMY
OOHOBJICHHIO U MEPEYTBEPXKACHUIO. UKCI0 BApUAHTOB OMIICTOB B KOMILJICKTE HE MEHEE YHUCIIa CTY/ICHTOB Ha 3K3aMeHeE.

6.4. ITepeyeHb BUIOB OIIEHOYHBIX CPEACTB

1 cemectp. o aucrumanne XuMus
OtueT o nabopatopHbeIM paboTam. PacueTHo-rpadudeckas padora.
Wrorossrit korTpons (MK) B 1 cemecTpe— sk3amMeH.

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

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

7.1. Pekomenayemasi iutepaTypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue I/I3,E[aTeJ'IBCTBO, roa

JI1.1 |T'munka H.JIL. 3amauu ¥ ynpakHeHHs 1o o0Iell XuMuu: yueOHoe mocodue Juist Mocksa: UnTerpan-Ilpecc,
CTYJIEHTOB HEXUMHUYECKUX CIIEIIUAIBHOCTH BY30B 2008




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.2 | I'muaka H.JL OO6mas xumus: [yueOHOe ocoOue ISl CTYACHTOB Mocksa: Unrerpan-Ilpecc,
HEXMMHUYECKUX CIIELIHaIbHOCTEN BY30B] 2009
JI1.3 | Ta6apos 1O.C. OpraHuveckast XMMUS: YIeOHHUK Cankr-IletepOypr: Jlans, 2011
JI1.4 | Cemuunxos FO. /1., BBeneHne B XMMUIO TIOIMMEPOB: yueOHOe mocodue st By3oB o | Cankr-IletepOypr: Jlans, 2012
Kunsros C.O. HanpasneHuto 020100 "Xumusa" u cienmansaoct 020201
"dyHpaM. U npukiaj. Xumus"
JI1.5 [ Henucos B.B., OO0mas 1 HeopraHU4ecKasi XUMUSL: yueOHOe ocoOue I By30B Pocros-Ha-Jlony: @eHukc,
Tananos B.M. 2013
JI1.6 |moxn pen. B.B. OO61m1ast ¥ HeopraHUvecKass XUMHUsI: yaeOHoe mocooue PocroB-na-/lony: ®enukc,
Henucosa, Tananosa 2013
B.M.
7.1.2. JlonoJHUTEIbHAS JUTEPATYpa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI2.1 |I'munka H.JL 3amgaun U ynpaxxHeHHs 10 o0mell xumun: yaedHoe mocodue A Mocksa: Unterpan-Ilpecc,
CTYZICHTOB HEXMMHUYECKUX CIICIIHAaIbHOCTH BY30B 2009
JI2.2 | Koposun H.B. OO61ast XuMusl: y4eOHHK 7151 By30B [0 TEXHUYECKUM Mockaa: Beicmi. mik., 2009
HaMpaBJICHUSIM U CTIEUATBHOCTSIM
JI2.3 | T'nmunka H.JL. 3amauu v ynpaxxHeHHs 10 00IIel XUMUU: yaeOHOe mocoone Mocksa: KHOPYC, 2011
JI12.4 |IlaBnos H.H OO0mas 1 HeopraHnJIecKkast XUMUSL: yUeOHHK IS Cankr-IletepOypr: Jlans, 2011
TEXHOJIOTHIECKUAX M XMMUKO-TEXHOJIYECKIX HaIIpaBICHIH
MOJTOTOBKU OaKaJIlaBPOB U MarucTpoB
JI2.5 |IlstauusiHa E.B., Xumust: yaueOHoe mocodue Uit CTYJCHTOB HalpaBJIeHHUs HoBouepxacck, 2016
Hpososo3ona T.H., "TexHocdepHas 6e3omacHocTh" nmpopmib "TloxapHas
Hsmropa B.B. 6e3omacHOCTB"
JI2.6 |KpamenunauxoBa H. | Xumust: yueGHOe mocobue U1 caMOCTOSTENBHOH paboTsI 1 Homxkap-Omna: III'TY, 2013
I'., BunokypoBa P. 1. | mpakrudeckux 3aHATHN
JI2.7 |IumkoBuy E. 1. OO61as xuMust: yueOHO- MeToAu4Yeckoe nocodue Kazanp: U31-Bo KazaH. yH-Ta,
2014
JI2.8 |HMlanamosa O.10., Xumusi: COOPHHUK 337149 JJIsI CAMOCTOSTEIIFHOW pabOTHI Hosouepxacck, 2018
Jpososo3osa T.H. CTYZICHTOB [BCEX HaIpaBJICHUH |
JI2.9 (coct. U. B. Opranudeckas ¥ (U3KOJUIOUIHAS XUMHS: TPAKTHKyM HoBocubupck:
Bacunsnosa; T. U. HoBocubupckuii
boxkoga; I'. II. roCyZapCTBEHHBIN arpapHbIi
IOcynosa yHuBepcureT, 2013
JI2.10 | Bapenuos B. K., XuMHS : MEKTPOXUMHUUECKUE MPOLECCHI I CHCTEMBL: yIeOHO- Hosocubupck: HI'TY, 2013
Cunuypuna P. E., METOANYECKOE oco0ue
Typno E. M.
JI2.11 | AnapueB A. U., XuMus : COOPHUK 33729 U YIPKHEHUH: YIeOHO-METOJMIECKOE HoBocubupck:
KazaxoBa A. A. nocobue HoBocubupckmit
roCy1apCTBEHHBII
TEXHUYECKUH YHUBEPCUTET,
2019
7.1.3. Metoauueckue pa3paboTku
ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBo, ros
JI3.1 |Jlyranckas N.A., XuMus: METOJUUECKUE YKa3aHUS 110 U3YUEHUIO Kypca U Hosouepxkacck, 2013
IManamosa O.10., BBIIIOJTHEHHUIO KOHTPOJIBHOH PaOOTHI IS CTYACHTOB 3a0YHOM
ITarauueiaa E.B. (hopmel 00yuenus HanpasieHus 280700 "Texnochepras
6e3omacHOCTB"
JI3.2 | ApoBoBozoBa T.U., Xumust: 1abopaTOPHBIA PAKTHKYM JJIST CTYICHTOB BCEX Hosouepxkacck, 2018
IManamosa O.1O0., HaInpaBJIeHUH
IIarauneina E.B.
JI3.3 | HoBoYepk. HHX.- XUMUS: METOJUUYECKHE YKa3aHHs MO MOJATOTOBKE K TEKYILEMY Hosouepkacck, 2019
MEITHOp. HH-T KOHTPOJTIO JIUIS CTY/ICHTOB BCEX HAIPABIICHUH
Houckoit 'AY ; cocr.
0.10. Manamosa
7.2. Ilepeuyens pecypcoB HHGOPMALUOHHO-TeTeKOMMYHHKALMOHHOI ceTH "HTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/

7.3 IlepeyeHb MPOrpaMMHOI0 odecrevYeHust




7.3.1 Dr.Web®DesktopSecuritySuiteArTusupyc K3+ LY Tl'ocynapcTBeHHBIIN (MyHHIUNANBHBII) KOHTpAKT No
PIIA06150002 ot 15.06.2021 r. Ha nmepenauy
HEHUCKIIOUNTEIBHBIX TIPaB Ha MUCIIOIh30BAHUE IIPOTPAMM JUIS
SBM 000 «AWUTH L[EHT»

73.2 Yandex browser

7.4 IlepedyeHb HH(POPMALNOHHBIX CIPABOYHBIX CHCTEM

7.4.1 bassl nanaeix OOO HayuHnas anekrpoHHas http://elibrary.ru/
6ubmuoTexa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOIY JIA)

8.1 2313 CrienianbpHOE MOMEUICHUE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMH 00YYEHHSI, CIy KaIllUMH JIsI IPEICTaBICHIS HHQOPMAIIH OOJBIION 2y TUTOPHH:
Habop neMoHCcTpalmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarmsaAHBIC mocoOus — 15
wr.; Paboune mecra ctyneHToB; Pabodee MecTo mpernonaBatens.

8.2 2321 CrieraabHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATU3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZicTBaMH 00yUEHUsI, CITYKAIIUMU [T TIpeACcTaBIeHus nHpopManuy ayauropun: Habop
JEMOHCTPAIMOHHOTO 000pyAOBaHHSA (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 3kpan HacTeHHBIH — 1 WT.; Y4eOHO-HAMISAIHBIC TOCOOUI — 9 mT.;
Jocka - 1 mT.; Paboumne mMecta cTyeHToB; Pabodee MecTo mpermonaBaTessl.

8.3 2305 [TomemeHne yKOMIUIEKTOBAHO CIIEIIMATN3NPOBAHHON MEOETBI0 M TEXHUIECKUMH CPEICTBAMH
00y4YeHHUsI, CITYKAIUMH JJIs TIPEICTaBICHUS HHPOPMAIIUKN U OCHAIEHO KOMITBIOTEPHOW TEXHUKOU C
BO3MOYKHOCTBIO MOJIKIIOYEHUS K CeTH «VIHTEepHET» U 00ecTiedeHneM JOCTYIIA B AIEKTPOHHYIO
nHpopMannoHHo-00pazoBareabHyto cpeny HUMU Jlonckoit TAY: Kommbrotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mt.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHuTOp
OPTIQUESTQ — 2 mwit.; Monurop Intel Celeron 430 — 1 mt.; Kacdenpanshas 6ubmnoreka;
Crosbl KoMIbIOTEpHBIE — 6 MIT.; Ctos-TyMO0a — 5 iT.; Crynbs — 16 mr.; TeMmaTHUecKue TUIaKaThl
—5mr.; Jlocka— 1 mT.; Paboume mecta cTyneHToB; Pabodee MecTo mpemomaBates.

9. METOJMYECKHUE YKA3AHUSA JJIS OBYYAIOIIUXCS 1O OCBOEHUIO JNCIUIIJINHBI (MOIYJIST)

1. Meromuyieckre peKOMEHIAINH IO OPTaHU3AINH CAMOCTOSITENbHOM paboThl o0ydaromuxcst B HUMU ITAY [DnekTpoHHBIH
pecypc] : (BBen. B neiicTBue npukasom aupexropa Nel06 ot 19 utons 2015r.) / HoBouepk. umx.-mennop. un-T JJoHckoit AV .-
OnexrpoH. AaH.- HoBouepkacck, 2015.

2. Tlonoxxenue o TekyIei arrecramuu odydaromuxcss B HUMU JITAY [DnekrpoHHbIit pecype] (BBeIeHO B ICHCTBHE MPUKA30M
nupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nmx.-menuop. uH-T JloHckoi AY.-Onexrpon. man.- HoBouepkacck, 2015.-
Pesxxum poctymna: http://www.ngma.su - 20.08.2016.

3. TunoBsie HOPMBI THUTYJIBHBIX JINCTOB TEKCTOBO JOKYMEHTALIMH, BBIIOTHIEMOH CTYICHTaMH B Y4eOHOM Tpolecce
[Dnexrponnslit pecype] / HoBodepk. urk.-mMenuop. uH-T JloHcko# ['AY.-Dnekrpon. aaH.- HoBodepkacck, 2015.- Pexxum mgoctyna:
http://www.ngma.su

4. IonoxeHne 0 MPOMEXYTOYHOH aTTecTaluy 00y4aroIUXCs O MPorpaMMam BhICIIero 00pazoBaHus [DIEKTpOHHBIH pecypc]
(BBenmeHO B neficTBre npukazoMm mupekropa HUMU Jlonckoii TAY Ne3-OJ1 ot 18 sHBaps 2018 1.) / HoBOUYEpK. HHK.-MEITHOP. HH-T
Honcxkoit 'AY.-Onexrpon. nan. - HoBouepkacck, 2018.

5. IlonoxeHue 0 GoH/IE OLIEHOYHBIX CPEACTB [DNEKTPOHHBIH pecypc] : (mpuHATO pemerueM Yueroro coeta HUMU JICAY Ne3 ot
27.06.2014r) / HoBouepk. uHxk.-Menuop. uH-T Jlorckoit [AY .-Onekrpon.aan.- HoBouepkacck, 2014.- PexxuM goctymna:
http://www.ngma.su

6. ITataumsiaa, E.B. XumMus: yaeOHoe mocobue 11 cTyAeHToB HanpasieHus "TexHocdepras 6ezomacHocTs" mpoduns "TloxapHas
6ezomacHocts" / E. B. [larauupsina, T. U. [IpoBoBo3osa, B. B. Isatopa ; HoBouepk.umx.-menuop. ul-T JJCAY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.JIyranckas, 1. A. XuMusi:Kypc JEKIUH Ui CTyIeHTOB HarpasieHus "TexHocepHas 6€30macHOCTh"

/ A. A. Jlyranckas, E. B. Ilaraunsiaa ; 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. /IpoBoBo3osa, O. 1O.
[amamoga, E. B. ITarannsiHa ; HoBouepk. uHxk.-menuop. uH-T JJorckoii [AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. lllamamosa, O.}O. Xumus [DnexrponHslii pecypc] :COOpHUK 3a1ad IS CAMOCTOSITENIFHOM paboThI CTYACHTOB (Bcex
nanpasnenuit) / O.1O. Illanamosa; T.U. /IpoBoBo3oBa; HoBouepk, nnx.-menuop. ud-T JAIAY. Hoouepkacck, 2018. —
http://www.ngma.su




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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