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

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 66
4acoB Ha KOHTPOIb 36

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 13 5/6
Bun 3anaruit vo | PO | VI PII
Jlekuuun 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 [14 |14
B tom uucre uHT. 12 12
Uroro ayn. 42 (42 (42 |42
KonrakrHas pabotra |42 (42 (42 |42
Cawm. pabora 66 |66 |66 |66
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Hroro 144 [ 144 | 144 | 144
Buasl KOHTpOJIST B ceMecTpax:
Ox3aMeH 1 ceMecTp

PacuerHo-rpaduueckas padbora 1 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3UUYCCKHIX, XUMHUYCCKIX U OMOJIOTMYECKAX OCHOB B 3KOJIOTHH M MPUPOIONOIBE30BAHUS,
METOJIJaMH XHMHYECKOTO aHaJIi3a, 3HAHISMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0oTOOpa U aHaJM3a re0JIOTHYECKUX 1 OMOJIOTHYECKHUX P00, a TaroKe HAaBBIKAMH WACHTHU()HUKAIIMHA U OIHCAHUS
OMOJIOrMYECKOr0 Pa3HOOOPa3Hs, €ro OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTIMYECTBEHHON 00paOOTKN HH(pOPMAIIUU

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

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBanus K npeaBapUTEIbLHOM 0AT0TOBKE 00y4al01Ierocs:
3.1.1 | 3uats:

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

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucumninHbl (MOAYJIN) M NPAKTHKH, VI KOTOPBIX OCBOEHHE JAHHOI IMCHUIIMHBI (MO1Y.J11) HE00X0ANMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJIoTHs

3.2.3 | O3HaxoMUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o cdepax 3emin

3.2.9 | ®uzuka okpyxaromiei cpebl

3.2.10 | Xumus okpy»KaroIeil cpeasl

3.2.11 | Hay4uHo-uccnenoBatenseckas padoTa (oydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIIOTHYECKAs) TPAKTHKA

3.2.13 | Oxonorust pacTeHUM, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 | MeToapl 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucreMHBI aHANIHU3 U ONTHUMH3ALIMS PEIICHUN

3.2.17 | Texnonoruueckas (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne u HPU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BBITYCKHOW KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOYAs MOATOTOBKY K IPOIEType 3alUThl U IPOLEAYPY 3alUTEI

4. KOMIIETEHIIH OBYYAIOIIET OCSI, D°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTNHBI
(MOJLYJIST)

OIIK-1 : Cnoco0eH pemiaTh THIOBBIE 321241 NPO(eCCHOHAIBHOM e TeJIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3AKOHOB
MAaTeMaTH4eCKHX H eCTeCTBEHHBIX HAYK ¢ IPUMeHeHHeM HH(OPMAIMOHHO-KOMMYHHKAIIHOHHBIX TeXHOJIOTHIi;

OIIK-1.1 : 3HaeT OCHOBHEIC 3aKOHEI MATEMAaTHICCKUX 1 CCTCCTBCHHOHAYYHBIX JUCHUIUINH JJId PCHICHUS TUIIOBBIX 3a/1a4
HpO(l)eCCI/IOHaHLHOI\/’I JCATCIIBHOCTHU

OIIK-1.2 : YMeeT UCIIOIb30BaTh OCHOBHEIC 3aKOHBI MATEMaTUYCCKUX 1 C€CTCCTBCHHOHAYYHBIX JUCHUIUINH JJId PCHICHUSA
THUITIOBBIX 3aJ1a4 HpO(i)eCCI/IOHaHLHOfl JACATCIBbHOCTHU

OIIK-1.3 : Bnaneer HaBbIKaMy 110 UCIIOJIB30BaHHIO B TPO(ECCHOHATBHON OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX U
€CTECTBEHHOHAYYHBIX AUCLMIUINH C IPUMEHEHUEM HH(OPMAIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

OIIK-5 : Cnioco0eH y4acTBOBATH B MPOBEIEHNH IKCIIEPUMEHTATIBHBIX HCCJI0BAHNUI B PO(eCcCHOHATBHOM 1eATeILHOCTH;




OIIK-5.1 : 3HaeT METOIBI /MM METOUKH ITPOBEICHNUS SKCIIEPUMEHTAIBHBIX UCCIIE0BaHui B IpoeccnoHanbHoll chepe

OIIK-5.2 : YMeeT BBIIOJTHATE YKCIIEPUMEHTATBHEIC UCCIICAOBAaHHS B TIPOPECCHOHANBHON JeSITETBHOCTH

OIIK-5.3 : Bageet HaBbIKaMK 00paOOTKH PE3yJIbTaTOB IKCIIEPUMEHTAIBHBIX UCCIIEI0OBAaHUN, OPOPMIIEHHS OTUYETOB I10
pe3yibpTaTaM HCClIeI0BaHUI

IIK-4 : Cnioco0eH ncnoap30BaTh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX IMCIMIJIMH, TEOPETHYECKOT0 1
3KCl’[epl/lMeHTaJ'I]>HOFO HCCJICA0BAHUSA l'[pI/[ pememm l'[pO(l)eCC]/IOHaJIbHI)IX 3aaavu

[1IK-4.1 : 3naeT OCHOBHbIE IPUHITUIIBI AaHATM3a MEIMOPATUBHBIX CUCTEM U COOPYKEHUH, COCTOSIHNS KOMIIOHEHTOB OKpY>KaroIien
cpezbl

[1IK-4.2 : YMeeT BBIOJTHATh CTATUCTUYIECKYIO0 00pabOTKY pe3yabTaToB SKCTIEPUMEHTOB

[1K-4.3 : BnazmeeT ombITOM HCIIOIB30BAHNS HAYYHBIX 3HAHUH TS PEIICHUS] KOHKPETHBIX 3a/1a9 B 00JIACTH THAPOMEIHOPAIIUI

5. CTPYKTYPA U COAEPKAHUE JUCITUITJIMHBI (MOIYJIA)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HuTepaxr. IIpumeyanue
3aHATHSA TeM /BUJ 3aHATHS/ Kypc
Paznein 1. 1. OcHOBHBIE 3aKOHBI
XHMHH.
1.1 KOHCIIEKTUPOBaHUE YUeOHOI 1 5 OIIK-1.1 JI1.1 0 TK-1
1 /MM HayqHOI JIUTEepaTypHl; OIIK-1.2 JI1.2J12.1
OCBOEHHE pa3JiesioB, TEM, OIIK-1.3 J12.2
OTpa)KEeHHBIX B IpOrpaMMme Kypca JI2.3J13.1
1 3K3aMEHallMOHHBIX BONIPOCaX, HO JI3.2
HE PAaCCMOTPEHHBIX B XOJI€ 2102

Ay/IMTOPHBIX U MPAKTUYECKHUX
3ansTuit /Cp/

1.2 OrnpeieneHne YKBUBAJICHTHOU 1 2 OIIK-1.1 JIL.JI2.1 0 TK-1
Macchl MeTalia 1o 00bpeMy OIIK-1.2 J12.2J13.1
BBbIIENMBLIETOCS Bogopoa. /J1ab/ OIIK-1.3 JI3.2
2132

Paznen 2. 2. CTpoeHue aToma.
Ilepnonnyeckas cucrema
ssemenToB JI.U. MeHaeneesa.

2.1 Crpoenne aroma. CoBpeMeHHas 1 2 OIIK-1.1 JI.1J12.1 0 MK-1
MOJIEJIb COCTOSIHHSI SJICKTPOHA B OIIK-1.2 JI2.2J13.1
aToMe. DIEKTPOHHbBIE 000JIOYKH B OIIK-1.3 JI3.2
atome. KBaHTOBBIE "HCHA. 21032

IIpunnun [Maynu. IlpaBuno Xynna.
Ilepnognueckuii 3axkon J[.U.
MeHnneneesa B CBETE COBPEMEHHOU
TEOpuH CTpoeHus aroma. /JIex/

2.2 Crpoenue aroma. XuMU4ecKast 1 1 OIIK-1.1 JI.1J12.1 0 [K-1
cBs3b. CTpoeHHE aTOMa U OIIK-1.2 JI2.2J13.1
CHUCTEMAaTHKa XUMHYECKUX OIIK-1.3 JI3.2
a1eMeHToB. [lepuonuyeckas 21032

CHCTEMA DJIEMEHTOB U U3MEHEHUE
CBOJCTB 21eMeHTOB. THITBI
XUMUYECKHX CBSI3€H U UX
xapakrepuctuka. CTpoeHue u
CBOICTBa MOJIEKY T

Mp/
2.3 MOJITOTOBKA K JICKIIMOHHBIM, 1 6 OIIK-1.1 JI.1JI2.1 0 IK-1
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-1.2 J12.2J13.1
3aHATHSIM, PEIICHUE 3a/1a4 OIIK-1.3 JI3.2
pacueTHO-TpaduIECKOit 2102
pabortsr /Cp/

Paznen 3. 3.Xumunueckasi CBA3b U
CTpOEeHHe MOJIEKYJI.




3.1 XuMHuecKas CBSI3b U CTPOCHUE OIIK-1.1 JI.1J12.1 IK-1
MOJIEKY L. OIIK-1.2 JI2.2J13.1
Turrer XUMHYIECKON OIIK-1.3 JI3.2
CBSI3U: KOBaJICHTHAs, 21952
WOHHAsl, BOJOPOAHAs,
MeTajuindeckas. CTpoeHue
MoJIeKyJ1. BnusiHue tumna
XUMHUYECKOU CBS3U Ha
CBOMCTBA BEIIECTB.
/J1ex/
3.2 Crpoenue atoma. XuMHUYECKast OIIK-1.1 JIL.JI2.1 MK-1
cBs13b. CTpoeHHe aToMa U OIIK-1.2 JI2.2713.1
CUCTEMaTHKa XUMUYECKHX OIIK-1.3 JI3.2
a1eMeHToB. [lepuonuyeckas 2102
cUCTeMa dJIEMEHTOB 1 H3MEHEHNE
CBOMCTB 271eMEHTOB. THUIIBI
XUMHYECKHX CBSI3eH U UX
xapakrepuctuka. CTpoeHue u
CBOWCTBA MOJIEKYJI
Mp/
33 MOJTOTOBKA K JICKIIMOHHBIM, OIIK-1.1 JI1.1J12.1 IIK-1
MIPaKTHIECKUM, TaOOpaTOPHBIM OIIK-1.2 JI2.2J13.1
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-1.3 JI3.2
CHTYaI[HOHHBIX 3a1a4 /Cp/ 2132
Paznen 4. 4.3nepreruxa
XHMHYEeCKHX MPOLECCOB.
4.1 DHepreTrKa XUMHYECKUX OIIK-1.1 JIL 121 MK-1
TpoLeccoB. XUMUYECKas OIlIK-1.2 JI2.2J13.1
KWHETHKa DHEPreTHYeCKUue OIIK-1.3 JI3.2
3¢ GEKThI XUMUYECKUX PEAKIIHH. 2102
BuyTpennss sueprus u
SHTaNbIHA. TepMoxumus. 3akoH
T'ecca. TemnoTa oOpa3oBaHus
XAUMHUYECKHX COCITMHECHUH.
INousTHE 00 HTPOINH U SHEPTHU
I'ub6ca.
/J1ex/
4.2 OIIK-1.1 JI.1J12.1 IK-1
OmnpenienieHUe SHTAIBITUU PEaKIUI OIIK-1.2 JI2.2J13.1
HelTpanuzanuu /J1a6/ OIIK-1.3 JI3.2
21032
43 MOJITOTOBKA K JICKIMOHHBIM, OIIK-1.1 JI1.1JI2.1 IIK-1
MIPaKTUIECKNM, TaOOPaTOPHBIM OIIK-1.2 JI2.2J13.1
3aHATHUSM, PELICHUE TUTIOBBIX OIIK-1.3 JI3.2
CUTYaIMOHHBIX 3a1a4 /Cp/ D192
4.4 DHepreTrka XUMHYECKUX OIIK-1.1 JIT.UI2.1J13. IK-1
npoueccoB. Pacyer sHTaNBINN OIlK-1.2 1J13.2
XUMHYECKHUX peaxiui. /TIp/ OIIK-1.3 21032
Pazpnen 5. 5.Ckopoctb
XHMHYECKHX PeaKuuil 1
XHMHUYeCKoe paBHOBeCHE
5.1 KOHCIIEKTUPOBAHUE YIeOHOH OIIK-1.1 JIL.1JI2.1 MK-1
U /MY Hay4YHOIl TUTEepaTypHl; OIIK-1.2 J12.2J13.1
OCBOGHUE Pa3JIesioB, TEM, OIIK-1.3 JI3.2
OTPa’KEHHBIX B IPOrpaMMe Kypca 22
1 DK3aMEHAIMOHHBIX BOTIPOCaX, HO
HE PAaCCMOTPEHHBIX B X0JI1€
ayJUTOPHBIX U MIPAKTUUECKUX
3ansTuit /Cp/
5.2 CKOpOCTh XMMHYECKHX PEaKIHi, OIIK-1.1 JITL1JI2.1 TIK-1
BIIMSIHHE HA Hee Pa3IUYHBIX (PaKTO OIlK-1.2 JI2.2J13.1
-poB. XMMHUYECKOE PABHOBECHE. OIIK-1.3 JI3.2
Ipunnun Jle-lllarense, cMemnienne 21032

paBHOBecHs /JIex/




53 CKOPOCTh XUMHYECKHUX PEaKIIH 1 OIIK-1.1 JI.1J12.1 [K-2
XUMHUYecKoe paBHOBecue /J1ab/ OIIK-1.2 JI2.2J13.1
OIIK-1.3 JI3.2
21032
54 Kuneruka xumuaeckux OIIK-1.1 JIL1JI12.1J13. TIK-1
npouieccoB. Pacuer ckopoctu OIIK-1.2 1JI13.2
XUMUYECKUX peakiuid. IIpaBuiio OIIK-1.3 21032
Bant-T'odda. puarm Jle-
[TaTenbe, cMelIEHNE XUMUYECKOTO
paBHoBecus /IIp/
Pa3zpea 6. 6. O0mas
XapaKTepUCTHKA PacTBOPOB.
6.1 Bopna. Obmas xapakrepucTHKa OIIK-1.1 JI1.1J12.1 TIK-2
pPacTBOPOB. OIIK-1.2 JI2.2J13.1
CriocoObI BEIpa)KEHHSI COCTaBa OIIK-1.3 JI3.2
pactBopoB. PUBUKO-XUMHYECKHE 2102
CBOICTBA PaCTBOPOB
HERJIEKTPOJIUTOB U 3JIEKTPOJIUTOB.
3axon BanT-T'odda u Payms.
/JTex/
6.2 TIOJITOTOBKA K JIEKIIUOHHBIM, OIIK-1.1 JIT.1JI2.1 TK-2, T1IK-2
MPAKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI2.2J13.1
3aHATUSAM, PELIEHNUE TUIIOBBIX OIIK-1.3 JI3.2
CUTYaIMOHHKIX 33124 /Cp/ 2132
6.3 OO0m1ast xapakTepuCcTHKA OIIK-1.1 JIL.1JI2.1 TK-2, I1K-2
pacTBOpoB. PacueT KOHIIEHTpaLuu OIIK-1.2 JI2.2J13.1
pacTBOpOB OIIK-1.3 JI3.2
CBolicTBa pacTBOpOB. 2102
KonnurarusHele cBoiicTBa
pacTBOpOB
Mp/
6.4 IIpurorosienue pacTBopa OIIK-1.1 JIL.1JI2.1 TK-2
3alaHHO# KOHLIeHTparuu /J1ab/ OIlIK-1.2 JI2.2J13.1
OIIK-1.3 JI3.2
2132
Pa3zpneu 7. 7. PacTBOpbI
3JIeKTPOJIUTOB.
7.1 PacTBOpBI 371€KTPOIUTOB. OIIK-1.1 JI.1J12.1 TIK-2
CBolicTBa pacTBOPOB OIIK-1.2 JI2.2J13.1
anexrponuToB. Pacuer pH OIIK-1.3 JI3.2
pactBopos. /IIp/ 2132
7.2 Peakiun B pactBopax OIIK-1.1 JIL.1JI2.1 TK-3
JJIEKTPOJIUTOB. OIlK-1.2 JI2.2J13.1
/J1ab/ OIIK-1.3 JI3.2
2132
7.3 MOJATOTOBKA K JIEKIMOHHBIM, OIIK-1.1 JIT.1JI2.1 TK-3, I1IK-2
MIPAKTUYECKUM, TaOOpaTOPHBIM OIlK-1.2 JI2.2J13.1
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.3 JI3.2
CUTYaIlMOHHKIX 33124 /Cp/ 2102
7.4 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JI.1JI2.1 [TK-2
DeKTpoNuTHYeCKas OIIK-1.2 JI2.2713.1
muccormanus. Kinaccudukarus OIIK-1.3 JI3.2
3JIEKTPOJUTOB. Teopust CUIBbHBIX 21022

JIEKTPOJIUTOB. 3aKOH Pa30aBICHUS
OctBanbpna. ['maponus coneit

/Jlex/

Paznen 8. 8. OxkucanreanHo-
BOCCTAHOBHTEJIbHBIE PEAKIUH.
OCHOBBI YIEKTPOXHMHUH.




8.1 OIIK-1.1 JI.1J12.1 TK-5
OKHCAUTENBHO- OIIK-1.2 JI2.2J13.1
BOCCTAHOBUTEIILHBIE PEAKLIUH. OIIK-1.3 JI3.2
OCHOBBI DIIEKTPOXUMHUH. 21032
CocTaBieHUE OKUCIUTENbHO-
BOCCTAHOBUTEBHBIX pPEaKLU.
OJeKTpon3 pacIulaBoB U
pactBopos /ITp/
8.2 KOHCIIEKTUPOBAaHUE YIeOHOH OIIK-1.1 JI.1J12.1 TK-5, TIK-2
U /WA HayYHOU JINTePaTyphI; OIIK-1.2 JI2.2J13.1
OCBOEHHE Pa3JIesIoB, TEM, OIIK-1.3 JI3.2
OTpakeHHBIX B IIPOTpaMMe Kypca 0132
1 5K3aMEHallMOHHBIX BONPOCaX, HO
HE PACCMOTPEHHBIX B X0JI€
AyJUTOPHBIX U MPAKTHUECKUX
3ansTuii /Cp/
8.3 Peakiuu oxkucieHus- OIIK-1.1 JIL.JI2.1 TK-4
BoccTaHoBJIeHus /J1ab/ OIIK-1.2 JI2.2J13.1
OIIK-1.3 JI3.2
31
8.4 OKuCIUTENBHO- OIIK-1.1 JIL.1JI2.1 [K-2
BOCCTaHOBUTEJIbHBIE PEAKIIHH. OIIK-1.2 JI2.2J13.1
OCHOBBI JIEKTPOXUMUH. OIIK-1.3 JI3.2
CraHgapTHBIC JIIEKTPOIHEIE 21032
MOTEHIMAJIbl METAIIJIOB.
DNEeKTPOXUMHUYECKUH psift
HaNpsHKEHUN METaJIOB.
T'anpBaHMYECKUE DIIEMEHTBHI.
Kopposzus merannos. 3amuTa ot
KOppo3uu. Dmexrponus. /JIex/
Paznen 9. 9. lucnepcHbie
CUCTEMBI M KOJLJIOUAHbIE
PAacTBOPHI.
9.1 OCBOGHHE Pa3JIesIoB, TEM, OIIK-1.1 JIL.UJI2.1 TK4, TIK2
OTpaXCHHBIX B MPOTrpaMMe Kypca OIIK-1.2 JI2.2713.1
U 9K3aMEHAI[MOHHBIX BOIIPOCaX, HO OIIK-1.3 JI3.2
HE PaCCMOTPEHHBIX B XOJI€ 2152
AyJTUTOPHBIX U MPAKTHUECKUX
3aHSATUN; COCTABIICHUE
JUTEPaTypPHBIX 0030POB; PELICHUE
TUIOBBIX CUTYallMOHHBIX
3amaua /Cp/
9.2 JlucnepcHble CUCTEMBI. OIIK-1.1 JIT.1JI2.1 TIK-2
Knaccudukauus no crenesu OIlK-1.2 JI2.2J13.1
JIUCTIEPCHOCTH U arperaTHoMy OIIK-1.3 JI3.2
cocrosiHuo. Komnonaasie 2102
pacTBOpBL. Ancopouus
KOJUIOMJTHBIX PACTBOPOB,
00pa3oBaHUE MUIICIUTBL.
Koarynsamus xomnonnos. /JIex/
9.3 Komnouansie pactBopsl /J1ab/ OIIK-1.1 JIL.1JI2.1 TK-5
OIIK-1.2 JI2.2J13.1
OIIK-1.3 JI3.2
2132
Pazpnen 10. 10. Xumuyeckas
uaeHTHUKANMA
10.1 OCBOCHUE Pa3JIeiIOB, TEM, OIIK-1.1 JIT.JI2.1 TK-5
OTpPaXCHHBIX B MPOrpaMMe Kypca OIIK-1.2 JI2.2J13.1
M DK3aMEHAIMOHHBIX BONPOCAX, HO OIIK-1.3 JI3.2
HE PAaCCMOTPEHHBIX B X0JI€ o1

ayJIMTOPHBIX U IPAKTUYECKUX
3aHITHI;, COCTaBJICHHUC
JTUTEPaTypPHBIX 0030POB; PEIICHUE
TUIOBBIX CUTYallMOHHBIX

3ama4a /Cp/




Paznen 11. 11. KommjiekcHbIe

coeTNHEeHNs
11.1 KOHCIIEKTUPOBaHUE YUeOHOI 1 6 OIIK-1.1 JIL U121 0 TKS
1 /MM Hay4YHOI JIUTEepaTypHl; OIIK-1.2 JI2.2J13.1
OCBOEHHE pa3JiesoB, TEM, OIIK-1.3 JI3.2
OTPaXCHHBIX B MPOrpaMMe Kypca 2152

1 9K3aMEHAIMOHHBIX BOIIPOCaX, HO
HE PACCMOTPCHHBIX B XO/IC
AyIMTOPHBIX U MPAKTUYECKHUX
3aHsaTuil. Pemenue 3amay /Cp/

Paznen 12. IloaroroBka K
HUTOr0BOMY KOHTPOJIIO

12.1 IToaroroBka K UTOTOBOMY 1 36 OIIK-1.1 JI1.1J12.1 0
KOHTPOJIO (PK3aMEHy) OIIK-1.2 JI2.2J13.1
/Dx3amen/ OIIK-1.3 JI3.2
D132

6. ®OH/I OIEHOYHBIX CPEICTB

6.1. KonTposibHbIe BOPOCHI U 32/1aHUsI

B teuenue cemectpa mpoBozsTes 2 mpomexyTounbix kKoHTpos (ITK1, ITK2), cocTosmux 13 BOIPOCOB | 3ajad, 10 MpoiAeHHOMY
TEOPETUYECKOMY MaTepHaly JeKIUH U IPaKTHUECKUX 3aHATHUIL.

Mo mucummmae XuMus GopMaMy TEKyIIeTo KOHTPOJIS SBISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3a1a4 o npeAcTaBICHHBIM BapHaHTaM 3aJaHHH.

TKS - Bomonnenue PI'P.

PacuetHo-rpadudeckas paboTa cTyIeHTOB 09HOH (opMbI 00ydeHNUS

PacuerHo-rpaduueckas padora (PI'P) Ha Temy «Xumuueckue pacueTs». Llenbio Bemmonnenus PI'P sBnsieTcs 3akperuienue
TEOPETUUECKHUX 3HAHUH, BEIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYAEHTOB, O3BOJISIOIIMX OCBOUTD CIICIUAIBHBIC Pa3/IeITbl
JVCITUTIIAHEL.

B 3amauu PI'P BxoauT:

. HAy4YHUThCS 3aMKCHIBATH YPABHEHUS PEAKIMU B MOJIEKYJSIPHOH M HOHHOM (opmax;
. BECTH pacdeTsl 1Mo (GopMyJiaM M YPaBHCHUSIM XUMHUYCCKAX DPEaKIIHid;

. paboTaTh caMOCTOSATENEHO;

. HAYYHUTHCSl HACHTU(UIIMPOBATH BELIECTBA

CrpykTypa pacyeTHO-rpauIecKoil paboThI U ee OPUCHTHPOBOYHEIH 00BEM

3amanme (1 c.)

1. JlucriepcHble CUCTEMBI.

2. KomiekcHbIe COeIMHEHHUS.

3. OCHOBBI UICHTH(DHUKAIIMYA HEOPTAHUIESCKUX COCTMHCHUI.

4. TanpBannveckue aeMeHTsl. DJ1C raJpBaHUYECKUX 3JIEMEHTOB.

5. DnexTpoau3 paciiIaBoB U pacTBOpoB. 3akoH Dapajes

CrHcoK HCTI0NIb30BaHHBIX HCTOYHUKOB (0,5¢.)

Bemonnasiercst PI'P cTyieHTOM WHAWBUIYAITBHO O PYKOBOJICTBOM TIPETIOAABATENST BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEITHHO.
Cpok criaun 3aKOHUYEHHOH paboThI Ha MPOBEPKY PYKOBOAUTEIIO YKA3bIBaeTCs B 3afaHnu. [locie mpoBepku U 10pabOTKH YKa3aHHBIX
3aMeyvaHuil, paboTa 3aluIaeTcs.

HanmenoBanwne 1ab0opaTOpHBIX paboT

OrnpenesneHne SKBUBAJICHTHOW MacChl METaJlIa o0 00bEMY BBIICIHBIIETOCS BOIOPOAA.
OnpeencHre SHTANBINHA PEAKIIMH HEUTPaTH3auu

CKOpOCTh XMMUYECKHIX PEAKINI U XHMUYECKOE paBHOBECHE

IIpuroToBneHue pacTBopa 3aJaHHON KOHIICHTPAIH

Peaxiiin B pacTBOpax 31€KTPOIUTOB

Peaxiinm OKHCIEHUS-BOCCTAHOBIICHUS

Konnounnsie pactBopsl

THUTIOBBIE KOHTPOJIBHBIE 3ATAHWST NI UHBIE MATEPHAJIBI, HEOBXOJUMBIE JIJISI OUEHKH 3HAHU,
YMEHNH, HABBIKOB U (MJIN) OIIBITA JEATEJIbBHOCTHU

TEKYLINN KOHTPOJIb Ne 1
BAPUAHT Ne 1

Makxkc.6amn
1. PaccunTath 3KBHBAJIEHTHYIO MacCy CIEIYIOUIMX COCIMHEHHM:




H3BO3, NaH2PO4

2.1 r AByXBaJ€HTHOTO MeTaJlJIa BBITECHSET U3 PacTBOpa
MeaHOM conu 2,61 r Meau. BelunciauTe 3KBUBaJIEHTHYIO

U aTOMHYIO MacChl U HA30BUTE METaJLJI, €CJIU SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/mModb.

BAPUAHT Ne 2

1. PaccunTath 3KBUBAJICHTHYIO MacCy CIEAYIONIMX COCIMHEHHIMA:
P205, CaOHNO3

2. BeraucnuTe SKBHBaJICHTHYIO MacCy METAlIa, €CIIH €r0 OKCUI
conepxut 19,66 % xuciopona.

BAPUAHT Ne 3

1. PaccunTath SKBUBaJIEHTHYIO MACCy CIAEAYIOIUX COCANHEHUIL:
Fe(OH)2, Ba(NO3)2

2. 10 r meTaIa BBITECHSIOT U3 KUCIIOTHI 5,6 J1 BOJOpoO/Ia,
M3MEpEHHOro NpH H.y. HailTu skBUBaNeHTHYI0 Maccy MeTallia.

BAPUAHT Ne 4

1. PaccunTaTh SKBHBAIEHTHYIO MACCY CIEAYIOIINX COCANHECHMUI:
PbS, CuOHCI

2. Onpenenure SKBUBAJIICHTHYIO MAacCy MeTaja, eciu

ero coesimHeHue ¢ Gropom couepxut 87,5 % merania.
DkBuBalleHTHas: Macca (ropa paBHa 19 /MO,

BAPUAHT Ne 5

1. PaccuuTaTh 3KBUBAJICHTHYIO Maccy CJIEAYIOIINUX COeTNHEHUI:
Si02, K2HPO4

2. U3 2,4 r metasa nosydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJNEHTHas Macca cepsl paBHa 16 r/moins. Haiinure
SKBUBAJEHTHYIO Maccy MeTajuia.

BAPUAHT Ne 6

1. PaccunTarh 3KBHBAJIEHTHYIO MacCy CIEIYIOLIMX COCIMHEHHM:
Ca(OH)2, AI2(SO4)3

2. Ilpu pactBopeHuH B kuciaore 11,9 r MeTamia BeLAEIUIOCH
2,24 1 Boopoza, u3MepeHHoro mpu H.y. Onpenenure
SKBHMBAJICHTHYIO MacCy MeTaslia.

BAPUAHT Ne 7

1. PaccunTaTh 35KBUBAJICHTHYIO MacCy CICIYIONIMX COCIMHCHHIA:
HNO3, Fe(NO3)3

2. OHO U TOXE KOTMYIECTBO METaJIa pearupyeT 6e3 ocTtaTka

¢ 0,4 r kucnopona u 0,8 apyroro snemenTa. Hailigure
SKBHBAJICHTHYIO MAacCy JJIEMEHTA.

BAPHUAHT Ne 8

1. PaccunTaTh 3KBUBAJICHTHYIO MACCY CIEAYIOMIMX COCIUHEHUMN:
NH4Cl, MgOHBr
2. Ha mefitpanmmsamuro 19,6 T xucnotsl Tpedyercs 16 T

TUAPOKCHUa HaATpHUs. OHpeI[eJ'H/ITe OKBUBAJICHTHYIO MAacCCy KHCJIOTBI.

BAPHUAHT Ne 9

1. PaccunTaTh 3KBUBAJICHTHYIO MACCY CIEAYIOMIMX COCIUHEHUM:
H2S04, NaHSi03

2. Ilpu cxxuranuu 1,8 r TpeXBaJeHTHOrO MeTajlIa NOIy4eHo 3,4 T
ero okcuga. Halinure SKBUBaJIEHTHYIO M aTOMHYIO MacChl METajlla.

Makc.6amn
Makxkc.6amn
Makc.6amn
Makc.6amn
3
Makc.6amn
3
Makc.6amn
3
Makc.6amn
Makc.6amn




BAPUAHT Ne 10

Maxc.6amn
1. PaccunTaTh 3KBUBAJICHTHYIO MACCY CIEIYIOLIMX COCIUHEHUM:
Zn(OH)2, FeSO4 2
2. Onpenenute SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r koToporo
BBITECHSIOT U3 KUCIOTHI 112 M1 Bogopoaa, U3MEpEeHHOTO MpH H.y. 3
Kpurepuu oueHku:
- OIIEHKA «OTJIMIHO» BBICTABIIACTCS CTYICHTY, €CIIH OH Habpan 5 6amioB
- OIICHKA «XOPOII0Y» BBICTABIISIETCS CTYACHTY, €ClIi OH Habpai 4 6amioB
- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABISAETCS CTYCHTY, €CIIM OH Habpai 3 6ayuioB
- OIICHKA «HEYIOBJIETBOPUTEIHHOY» BBICTABILICTCS CTY/ACHTY, €CIIH OH HaOpax MeHee 3 0aJuioB.
TEKYIUNA KOHTPOJIb Ne2
BapuanT Ne 1
1 Omnpenenuth Maccy Na2CO3 B 500 r 10 %-Horo (1o Macce) pac-TBopa.
4
2 Omnpenenuts MaccoByto oo HNO3 B 10 H. pacTBope, ¢ miuoTHOcThiO 1,29 T/™Mi1. 6
Bapuanr Ne 2
1 Omnpenenure MaccoByro 00 (B %) xiopuaa kamus B pactBope, coxepxariem 0,053 xr KCI B 0,5 1 pactBopa,
IUIOTHOCTH KOTOPO-TO paBHa 1,053 r/mi.
4
2 Beruncnnts HopMansHOCTE 14,7 %-Horo pactBopa H2SO4, ecnu tutoTHOCTH pacTBopa paBHa 1,1 r/mi. 6
BapuanT Ne 3
1 B xakom o6weme 0,05 M pactBopa Ca(OH)2 comepxxutcst 2,8 T Bemiectsa?
4
2 Beruncnuts Momspaocts 10 %-Horo pactBopa Na2SO3, miot-HOCTh KoToporo 1,05 r/mi. O0bem pacTBopa paBeH |
1. 6
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutcsa 476 r KOH. KakoBa minotHOCTh 3TOr0 pacrsopa?
4
2 Beruncnuts MonsapaocTh 18 Y%-Horo pactBopa HCI ¢ mnotHo-cThI0 1,09 /ML 6
Bapuant Ne 5
1 B xakoit macce Boxsl ciuexyeT pactBoputh 30 T KBr, 4To0s!I mo-iryunts pacTBOp ¢ MaccoBoi moneir KBr, paBHOit 6 %.
4
2 Berancnnts HopMansHOCTE 10 %-Horo pactBopa Na2SO3, mior-HocTh KoToporo 1,05 r/mi. O6beM pacTBopa paBeH 1
I 6
Bapuant Ne 6
1 Kakas macca xmopuna 6apust cogepxurcs B 0,1 m1 0,1 H. pacTBo-pa?
4
2 Beruncnnts MomsapaocTh 10 %-HOro pactBopa kapOoHaTa HaTpus, INIOTHOCTE KoTtoporo 1,08 r/mm. OOwveM pacTtBopa
paBeH 1 1. 6
BapuanT No 7
1 BeruncnuTth HopManbHY!0 KOHIEHTpauuio pactBopa K2S04, B 0,02 1 kotoporo conepxurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.
4
2 Kakoii 06wem 2 H. pactBopa H2SO4 motpedyercs miist mpurotoB-nienus 500 mn 0,5 H. pactBopa? 6
Bapuant Ne 8
1 B kakom o6weme 0,1 H. pacTBOpa conepxkutcs 8 T CuSO4?
4
2 [MnotaOCTE 10 %-HOTO (MO0 Macce) pactBopa Na2SO4 pasna 1,091 r/mn. PaccuntaTh MOJISITBHOCTB 3TOTO PAacTBOpA. 6
Bapuant Ne 9
1 N3 400 T 20 %-Horo (M0 Macce) pacTBopa MpH OXJIAXKIe-HUHM BBI-IENMIOCh 50 T pacCTBOPEHHOTO BelecTBa. Yemy paBHA
MaccoBasi JOJIsl 9TOTO BEUIECTBA B OCTaBIIEMCSl pacTBope? 4
2 Breruncnuth MaccoByr 10110 THIpokcuaa HaTpus B 9,28 H. pactBope NaOH, minotHocthio 1,310 r/mut. 6

Bapuant Ne 10
1 Kakoii 06vem 0,05 . pactBopa KNO3 moxxno nomyuuts u3 100 mn 1 H. pactBopa? 4




2 ITnotHOCTS 15 %-HOTO (10 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BerMucinTs MONSIBHOCT 3TOTO
pacTBopa. 6

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYACHTY, eciii OH Habpan 10 6amnos

- OLICHKA «XOPOIIIO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai 8 OajuioB

- OLICHKA «YIOBJIICTBOPUTEIBHO)» BBICTABISIETCS CTYACHTY, €CIIHM OH Habpan 6 OamioB

- OLIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpaa MeHee 6 6amoB.

TEKYILUI KOHTPOJIb Ne 3

Bapuant Ne 1

1. Hamumute ypaBHEHUs peakurii B MOJIEKYJIAPHON U HOHHO-MOJIEKYJISIpHOM (opme:
a) AlICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Hanmmmre ypaBHEeHHs peakuuid B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOI (hopMe.
VYxkaxure cpeny pactsopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. HannmuTe ypaBHEHUs peakuuii B MOJICKYJIIPHON M HOHHO-MOJIEKYJIIpHOH (opme:
a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Hannmmre ypaBHEHHsI peaKIii B MOJIEKYJISIPHOW U HIOHHO-MOJIEKYJIAPHO# (opme.
VYkaxute cpeny pactBopa u pH:

a) CH3COOK + HOH —

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

Bapuant Ne 3

1. HanmmmTe ypaBHEHUS peakunii B MOJICKYJIIPHON W HOHHO-MOJIEKYIISIpHOH (opme:
a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hanmmre ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIPHOI (opme.
VYkaxute cpeny pactBopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuanr Ne 4

1. HannmuTe ypaBHEHUs peakuuii B MOJIEKYJIIPHON M HOHHO-MOJEKYJIIpHOH (opme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Hanummre ypaBHEHHsI pEaKIHii B MOJIEKYJSIPHOW M HOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) KI + HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuanr Ne 5

1. HamumuTe ypaBHEHUs peakuuii B MOJIEKYJIAPHON U HOHHO-MOJIEKYJISIpHOM (opme:

a) Na2S0O4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hanmmure ypaBHEHMsI PEaKIHii B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# opMe. Ykakute cpeny pactBopa u pH:
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH — 4,5

Bapuanr Ne 6

1. HannmuTe ypaBHEHUS peakuuii B MOJICKYJIIPHON M HOHHO-MOJEKYJIIpHOH (opme:

a) FeCl2 + Na2S —

6) CH3COOK + H2S504 —

B) CaCO3 + HNO3 —

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

4,5

4,5

4,5

4,5

4,5

4,5

4.5

4,5




a) CH3COONa + HOH —
6) Ba(NO3)2 + HOH —
B) (NH4)2S + HOH — 45

Bapuant Ne 7

1. HanmmmTe ypaBHEHUs! peaknii B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S0O4 —

B) H2S + KOH —

2. Hammmre ypaBHEHUs PeaKIiid B MOJICKYJISIPHONW M HOHHO-MOJICKYJIIpHO# opMme. Ykakute cpeny pactBopa u pH:
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

Bapuant Ne 8

1. HannmuTe ypaBHEHUs peakuuii B MOJIEKYJIIPHON M HOHHO-MOJIEKYJIIpHOH (opme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hanmmmre ypaBHEHHsI pEaKIHii B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) NH4CN + HOH —

6) FeCI3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

1. HanmmmTe ypaBHEHUS peakunii B MOJICKYJIIPHON W HOHHO-MOJIEKYIISIpHOH (opme:

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr — 4,5
2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpexy pacTsopa u pH:
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH — 4,5

BapuanT Ne 10

1. Hanmmmre ypaBHEHUS peakunii B MOJICKYJIIPHON W HOHHO-MOJIEKYISIpHOH opme:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S0O4 + NaOH —

B) HI + KOH — 4,5
2. Harmmwure ypaBHEHUS peaKIiii B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJISIpHOH hopMme. Ykaxkute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH — 4,5

Kpurepun oneHku:

- OLICHKA «OTJIMYHO» BBICTABILSIETCS CTYACHTY, €CIIM OH Habpain 9 Oajuios

- OIIEHKA «XOPOIIO0» BEICTABIAETCA CTYJICHTY, €CIIN OH Habpan 7 6amioB

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABIAETCS CTYCHTY, €CIIM OH Habpai 5,4 6aminoB

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABILSIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 5,4 6aiios.

TEKYILUI KOHTPOJIb Ne4
BAPHUAHT Ne 1

4,5

4,5

4,5

4,5

Makc.6amr

Ha ocHOBaHMU 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KO3 (GHUIINCHTHI, yKa-3aB OKUCINTETb X BOCCTAHOBUTET

a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20 3

6) C12 + KOH — KCI + KCIO3 + H20 3
Onpeznenurte TUII IPUBEIEHHBIX BBIIIE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKLIUI

BAPHUAHT Ne 2

Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTH KOG (GHUIIUCHTEI, yKa3aB OKUCIIHTENb U BOCCTAHOBHTEIb

a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3

6) K2SO3 — K2S04 + K2S 3
Onpeznenure TUII IPUBEACHHBIX BbIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PE-aKLIUil

BAPUAHT Ne 3
Makc.6amn
Ha ocHOBaHUM 3JIEKTPOHHBIX YpaBHEHUH paccTaBUTh KOA(QPHULIMEHTHI, yKa3aB OKUCIUTENIb U BOCCTAHOBHUTEb

Makc.6amn




a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
6) I2 + KOH — KIO3 + KI + H20
OHpe)IeJ‘II/ITe THUII IPUBCACHHBIX BBIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI_lI/Iﬁ

BAPUAHT Ne 4
Ha ocHOBaHMM 37I€KTPOHHBIX yPaBHEHMH PacCTaBUTh KO3()(DUIINCHTEHI, YKa3aB OKUCIUTENb 1 BOCCTAHOBUTEIb

a) KCrO2 + KOH + Br2 — K2CrO4 + KBr + H20 3
6) H3PO3 —PH3 + P205 + H20

Onpeﬂeane THI TPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

BAPUAHT Ne 5
Makc.0amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

a) AsH3 + 02 — As203 + H20
6) C12 + KOH —KCIO + KCl + H20 3

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPHUAHT Ne 6
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPABHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20
6) KCIO3 + HCI — CI2 + KCI + H20 3

Onpe,ueJmTe THUI MIPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 7
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KOI(D(DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) H202 + KMnO4 — MnO2 + KOH + O2 + H20 3
6) KNO3 — KNO2 + 02 3

OnpenenHTe THUII IPUBEACHHBIX BBIIIEC OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pe-aKI_[I/Iﬁ

BAPHAHT Ne 8
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPABHCHUH PACCTABUThH KOG DHUIIUCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh

a) PbO2 + HCI — PbCI2 + CI2 + H20 3
6) HIO3 + HI — 12 + H20

OHpeZ[eJ'II/ITC THUII IPUBCACHHBIX BBIIIC OKUCIIMTCIIbHO-BOCCTAHOBUTECIIBHBIX pe-aKuHﬁ

BAPUAHT Ne 9
Makc.6amn
Ha ocHOBaHHMM 3JICKTPOHHBIX YPABHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEITb

a) KMnO4 + HCl — CI12 + MnC12 + KCl1 + H20 3
6) HCIO3 —CIO2 + HCIO4 + H20 3

Onpe,ueJmTe THUI MTPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 10
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KOI(D(PUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) H202 + CrCI13 + KOH — K2CrO4 + KCl + H20 3
0) Cul2 — Cul + 12 3

Makc.6amr




OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

Kputepuu ouenku:

- OLICHKAa «OTJIIMYHOY» BBICTABIISIETCS CTYJCHTY, €CIIM OH Habpas 6 6asoB

- OLICHKA «XOPOIIO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 5 6ajuioB

- OIIEHKA «YIIOBICTBOPUTEIEHOY BEICTABIACTCS CTYICHTY, €CIIN OH Habpai 4 6amioB

- OLIEHKAa «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpan MeHee 4 6amoB.

ITPOMEXXYTOYHBI KOHTPOJIb Ne 1

Bapuant Ne 1

L. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy anemenTa Ne 85. HazoBuTe 3TOT 3/lE€MEHT U yKaXKH-T€, B KAKOM II€PUOE,
TpyHIe ¥ NOATPYIIE OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSX U MOLYPOBHSAX
HaXOJATCA €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpudeckyo cxemy obpazoBanus Moiekyn H2 m N2. CKkoibko ©- U 7- CBSI3eH
B THUX MOJIEKyJax?

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

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

5. BrrunennTs TeMnepatypHbI K03 GUINEHT CKOPOCTH PEaKIHH, €CIIH NP MOBBIIICHNH TeMIe-paTypsl Ha 40 °C peakims
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [1 2NO2 (1) — 184,6 KJIK?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIIEKTPOHHYIO (hopMyiy Hoja U rpadHUecKyio CXeMy pacIlpeesieHHs ero JIeKTPOHOB IO
BHCPFCTI/I‘-ICCKI/IM S{qeﬁKaM B HOpMaJ'IBHOM nu B036y)KZ[eHHOM COCTOSAHUAX. Ka]( BJIUSICT CTCIICHb B036y)KI[CHI/I$I BHGKTPOHOB 1710)1a Ha
€ro BaJICHTHOE COCTOSIHUE?

2. Kakue TuIel Xumuyeckoil CBsi3u UMEIOT MecTo B Moiiekynax CO2, C12? M300pa3uTh reoMeTpude-ckoe CTpOeHUE
MOJIEKYJI ¥ CXEMBI II€PEKPBIBAHUSI HJICKTPOHHBIX 00JIAKOB.
3 PaccunTats sHTaNBINIO 00pa3oBanmsa HCI, ncxons n3 TepMOXUMHYIECKOTO yPAaBHEHUS

4 HCI (r)+ O2(r) = 2 H20(r) + 2 CI2(1),
eciu AHx.p. = -114,2 ]I, AHH20(r) = -241,8 kJ>/Moib

4. Kak u3menurcst ckopocts o6patHoi peaknuu N2 (1) + O2 (1) [1 2NO (r), eciu yBeNMYNTh aBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUThb IOCTOSIHHOU?

5. Kak u3MeHHTCSl CKOPOCTh peakiuu mpu noHmwkeHnHu Temmnepatypsl ¢ 80 °C no 50 °C, ecnu TeM-niepaTypHbIit
K03()(DUIIMEHT CKOPOCTH PEAKLIUH paBeH 27

6. B xakoM HamnpaBIEHUM CMECTUTCSI PABHOBECUE PEAKLIUU

2CO (1) + 02 (1) J 2C0O2 (1) — 566 xJIx

a) TIpY TOHKCHUHU TEMITEPaTyPBI;

0) IpY MOHVKEHWUH JTaBJICHUS?

Hanmmmre BeIpaskeHHe KOHCTaHTHI PABHOBECHSI 9TOH PEaKInH.

Bapuant Ne 3

L. Kak u3MeHstoTcsa CBOMCTBA P- 3JIEMEHTOB C YBEIUYEHUEM 3apsiOB sIEp UX aTOMOB:

a) B IIpeJieNax AaHHOTO Nepuoja; 6) B mpeaenax JaHHOU rpynmbsl. OTBET MPOMIIIOCTPUPOBATH IPU-MEPAMH.

2. Kaxk ob6pasyercs nonHas cBs3p? Kakue ameMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpH-MepHI.

3. CKOJIIBKO TEIUIOTHI BBIACAUTCS NpHU OKucieHun 103 1 aMMuaka, U3MEPEHHOIO IIPU HOPMAJbHBIX YCJIOBHSX, I10 PEAKIMU:
4NH3 (r) + 502 (1) = 4NO (r) + 6H20 (r), AH° =-904,8 kJl:x

4. Kak usmenurcs ckopocts npsimoii peakiu 2CO (1) + O2 (1) [1 2CO2 (T), ecnu AaBJICHUE B CUCTEME YBEJIUYHUTh B 4

paza?

5. BeruncnuTs TeMneparypHbld K03(OGHIUEHT CKOPOCTH PEeakUUy, €CIU MpHU MOBHIIIeHHH TeMmIe-paTtypsl ¢ 10 °C xo 70 °C

CKOPOCTb peakluy Bo3pocna B 729 pas.

6. KaxuMy M3MEHEHUSIMH TEMITEpaTyphl, JaBJICHUS W KOHIICHTPAIMH IPOAYKTOB PEAaKIIMH MOXKHO CMECTHUTH PaBHOBECHE B

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

Bapuant Ne 4

L. Kakue »meMeHTHI IepHoIuueckol CHCTEMBI IPEICTABIAIOT co00il caMblif aKTUBHBII MeTalll M CaMblil aKTUBHBIH
HemeTta/u1? JlaTb OOBSICHEHHS M COCTABUTH IOJIHBIC JIEKTPOHHBIE (POPMYJIBI 3THX SJIEMEHTOB.

2. W300pa3uts crpykrypHble dopmyis! coeauHernit K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTe-II€HH OKHCICHHOCTH
3JIEMEHTOB B 3THX coequHeHUAX? Kakue TUIbl XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKYIax?

3. BbIUMCINTD, CKONBKO TEMJIOTH BBIACTUTCS Ipu oOxure 1 kr cynbduaa HUHKA [0 PEAKIMU:




2ZnS (k) + 302 (1) = 2Zn0 (k) + 2S02 (1), AH® = -943,6 x/lx

4. Bo ckomnbko pa3 3amennurcs npsimas peakius  3H2 (r) + N2 (r) [J 2NH3 (r) €CJIM JJaBJICHHE B CHUCTEME ymaJieT B 2
paza?

5. Ha ckombko rpagycoB Hago yBEIHYHTH TEMIIEPATypy, YTOOBI CKOPOCTH PEAaKIMU BO3pocia B 27 pa3, eciu
TeMIepaTypHbId KOAQPHUINEHT CKOPOCTH PEeaKIUU paBeH 3?

6. B xakoM HamnpaBiI€HUHM CMECTUTCSI PaBHOBECHE pEaKLUU

2CO (r) [1 CO2 (1) + C (1) — 172,5 x[Ix
a) TIpH MOBBIIICHUN AaBJICHHUS;

0) pu MOHMXEHUU TEMIIEPATYPHI;

B) NIPU MOBbIIIEHNH KOoHIeHTpauuu CO2?

Bapuant Ne 5

L. W300pa3utk pacrpeneneHue 3JIeKTPOHOB MO KBAHTOBBIM SYelKaM B aToMax aproHa, Kaiblws, docdopa.

2. [MpuBecT mpUMep MOJEKYIBI C Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakol yroia Mexmy CBSA3SMH B OTOU
Mornekyne? M300pa3uTs ee IpOCTPAHCTBEHHYIO CXeMy

3. OnpenenuTb SHTATBIUI0 00pa3oBanus CS2, UCXO U3 ypaBHEHHUS

CS2+302— CO2+2S02 + 1100 kJIx,
eciiu AH CO2 (1) = - 393 x/Ix/ moas, AH SO2 (1) = - 297 x/]»/ Moib

4. Kak u3MeHHTCS CKOPOCTh peaKuu 2NO (1) + CI2 (r) [1 2NOCI (1) IpU yBEIMYeHUU KOHUEH-Tpauuu NO B 2
paza?

5. Kak u3MeHuTcst cKOpoCTh peakiuu Ipu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, eciu TeM-niepaTypHbIi

KO3 PUITHEHT CKOPOCTH PeaKuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH®° > 0
a) MY NOBBIIICHUU TEMIIEPATYPHI;
0) npy NOHMKEHUU AAaBICHUs?
Hanummre BeIpayKeHHE KOHCTAHTHI PABHOBECHS ATON PEaKIUH.

Bapuant Ne 6
L. BasnieHTHBIE 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (DOPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 377€MEHTHI B COCTAaBBTE IIOJIHBIEC JICKTPOHHBIE (hOP-MYJIIBI KX aTOMOB.
2. ITpuBecTH mpUMeEpHI MOJIEKYN BEIIECTB, B KOTOPHIX aTOMBI COCMHSUINCH ObI KOBAJICHTHOM MO-TAPHOW M HETIOISPHOH
CBsI3b10. 1300pa3uTh CXeMbI CTPOSHHUS ITHX MOJIEKYIL.
3. Berancnuts sHTanenuio obpasoBanus nponana C3H8 ucxons w3 ypaBHEHHUs €ro cropaHus

C3H38() + 502(r) = 3CO2(1) + 4H20(T), AHx.p. =-2043,9 ]Ik,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 xJ>/M07b:
4. Paccuuraiite ckopocts xumuyeckod peakiuu  2NO (1) + O2 (r) — 2NO2 (r), ecinu KOHICHTpa-IIMU BEIECTB
cocraBisttot: [NO] = 0,02 monb/m; [02] = 0,03 Moms/it;
[NO2] = 0,01 mosb/n

5. BorunciuTh TemneparypHblid Ko3(pQUIUEHT CKOPOCTH peakuuy, eCiau NpH MOBBIIIEHUH TeMie-paTypsl Ha 30 °C
CKOpPOCTb PeakLuy Bo3pocia B 64 pasa.
6. Kaxumu u3MeHEHUsIMU TeMIIEpaTypbl, JaBleHU U KOHLEeHTpauuu [O2] MOKHO CMECTUTH BIIPa-BO PAaBHOBECUE PEAKIIUHU

2802 (r) + 02 (r) [12S03 (1) + Q ?

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYACHTY, €clii OH Habpan 15 6amnos

- OLICHKA «XOPOLIO» BBICTABISIETCS CTYAEHTY, €CIIM OH HaOpai 12 6ayuioB

- OLICHKA «YIOBJIICTBOPUTEIBHOY» BHICTABISIETCS CTYACHTY, €CIIM OH Habpan 9 Oamios

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISECTCS CTYACHTY, €CIM OH Habpax MeHee 9 6amoB.

[TPOMEXYTOUYHbII KOHTPOJIb Ne 2

Bapuant Ne 1

1. [laiiTe ompeneneHue pacTBopa, paCTBOPUTENS, PACTBOPEHHOTO BemiecTsa. OIpeiesuTe pacTBO-PUTEIb U PACTBOPEHHOE
BEII[ECTBO B PacTBOpE, MOIyIeHHOM TIpH cMemmBaHuy: a) 100 r Boas! u 200 r caxapa; 6) 200 T Boxsr 1 100 r aeToHa.

2. Kak obecnieunts ycioBus, 3ameanstomue rugponn3? Kak yckoputs ruaponu3?

3. Ornpenenuts pH u pOH pactBopa, copepxamero 6,75-10-10 mons/nm OH™.

4. PactBop, B 200 M1 KOTOpOTrO HaXOAWTCS 3 T HeanekrposuTa, obnanaer mpu 20 0C ocmotnuecknM paieHreM 500 xla.
Omnpenenure MOJIEKYSIPHYIO MacCy BEIECTBa.

5. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KurneHus Bozbl, eciu B 300 r Boabl pacTBoputh 27 1 rimoko3sl C6H1206?
D0ymmnockonuieckas koHctanta Boabl E = 0,52 °C.

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

KaXKyIIyrocs creneHs quccoruanuy Na2CO3 B atom pactBope. Kprockonuue-ckas koHcTanTa Bogs! K = 1,86 °C.

Bapuant Ne 2
1. Kak u3Mensercs pacTBOPUMOCTb ra30B B XKUJKOCTAX C MOBbIIIEHUEM Temreparypsl? C MOBbIIIE-HUEM [aBJICHUS?
2. UYro Takoe 3IEKTPOIUTHUYECKass AUCCOIMAINSA M KaK 3aBUCHUT ITOT HpoOLEcC OT HOHU3UPYIOIEH CUIBI PaCTBOPUTEINS U




XapakTepa XMMHUYECKO! CBA3U B MOJIEKYJIE 3JeKTponuTa’?

3. Uemy paBHbl KoHIIeHTparuu nonoB H+ u OH™ B pactBopax, pH kotopsix paseH: a) 2,0; 6) 7,0; B) 11,0?

4. Brruncnute ocMoTHYECKOE JaBI€HHE PacTBOpa, conepskamiero B 1,4 11 63 r rmoko3sl C6H1206 npu 0 °C.

5. BerumenuTs TeMmneparypy KpHCTALIH3aLUH pacTBopa, comepskamero 20 r caxapa C12H22011 B 400 r BossI.
Kpuockonuueckast konctanrta Boasl K = 1,86 °C.

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

n3oToHmueckuii ko3 punment. EH20=0,52.

Bapuant Ne 3

L. Kaxk npupopa pacTBOpUTES U PACTBOPEHHOTO BEUIECTBA BIUSIOT HA PAaCTBOPHMOCTH? B KakoM pacTBOpHTENe — BOJAE WK
OeHzoie — OyAyT Jydllle pacTBOPATHCS aMMHak U cepoyriepon CS2?

2. JlaiiTe onmpezeneHus caeIylOIUM TEPMUHAM: 3JIEKTPOIUTHYECKAs AUCCOLUALNS, DIEKTPOIUTHI, HEAIEKTPOIHUTEL,
KaTHOHBI, aHWOHBL. [IpuBeanTe IpIMEphl COOTBETCTBYIOIINX BEIECTB.

3. Omnpenenuts koHrenTpauo noHoB OH™ B 0,01 M pactBope runpoxcuna ammornust NH4OH, ecnmu Kouce = 1,77 - 10-5.
4. Haiitn ocmotnueckoe naBieHue pactBopa, cojepskamiero B 2 i 18,4 r rmunepuna C3H8O03, npu 27 °C.

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

6. BeranennTs KaxyIryrocs cTeneHs auccormanm xiuopuaa kamus KCl B pactBope, comepxamieMm 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT PacTBOp Kpuctayuusyerces npu -2 °C. Kpuockonmueckas koHcranta Boasl K = 1,86 °C.

Bapuant Ne 4

1. UYro Takoe amarpaMMa cocTosHHSA Boabl? KakoBo arperaTHOe COCTOSIHHE BOIBI IIpU cileaylo-mux ycmosusax: a) T = 293 K,
P =100 ITa; 6) t =50 °C, P =200 ITa?

2. UYro Takoe KoHcTaHTa auccouuanuu? Kax cBsi3aHa KOHCTaHTa AMCCOLMAIMU CIa0bIX 3MEK-TPOIUTOB CO CTEHEHBIO UX
Jucconyanum’?

3. Haiitu crenens qucconuanyy CEpOBOAOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JUCCOIMALUK JUIs 3TOH cTyneHu pasHa 1,1-10-7.

4. IIpu 0 °C ocmoruueckoe aasieHue pactBopa caxapa C12H22011 paBno  3,55-105 ITa. Ckoib-KO rpaMMOB caxapa
conepxkurcs B 1 11 pactBopa?

5. IMpu xakoit mpubnM3UTENsHO Temmepatype Oyner xumneTs 40 %-Hblil pacTBop 3THIOBOrO crnupta C2ZH50H B Boze?
D0ysunocKomuyIeckas KoHcTanta Bojbl E = 0,52,

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

koaddurment. KH20=1,86

BapuanT Ne 5

1. IIpn omMHAKOBBIX JIM TeMIepaTypax KHIAT ¥ KPHCTAJUIN3YIOTCS pacTBOpHUTENh U pacTBop? Chopmymnupyiite
COOTBETCTBYIOIUE 3aKOHBI.
2. Yro Takoe M30TOHHYCCKHN KOA(P(UIMEHT U KaK OH CBS3aH CO CTEICHBIO JHCCOLMAIMN JIEKTPO-JIUTA ¥ YHCIOM HOHOB,
Ha KOTOpPBIE PacIaiacTcsi B BOJHOM PAacTBOPE €ro MoJieKyia?
3. KoncranTa aucconnannu oprodocdopHoii kucaorst H3PO4 no nmepsoit crynenn pasra 7,11-10-3. Ilpenebperas
JUCCOIMAlUel o APYTUM CTYIEHSM, BHIYHMCIUThH KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu kakoii Temmeparype 0OCMOTHYECKOE JIaBlIeHHE pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 i pactBopa,
nocturaet 2,84-105 I1a?
5. KakoBa TemmepaTypa KUIIEHHsI pacTBOpa HEdEKTponuTa, cogeprkamero 3,01-1023 monexyn B IHT-pe BOIBI?
DOynockonuueckas KoHcTanta Boasl E = 0,52 °C.
6. IIpu xakoii Temreparype Oyzaer kumeth 1 m pactBop NaCl, ecnu crenenp aucconunarmu NaCl pasua 84%?. EH20=0,52

Bapuant Ne 6
L. [epeuncnure gusnyeckne cBOWCTBa BoAbL. Kakue M3 3THX CBOMCTB aHOMaJbHBI? B yeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pojib aHOMAJIU{ BOJBI B IpUpoe?
2. UTto Takoe CTENEeHb MTUCCOLMAIMN U KaK OHAa 3aBUCHUT OT KOHIICHTpAIMH pacTBopa’
3. Bo ckombko pa3 xoHneHtpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmre, uem B 1 H. pactBope H2S04 (a =
51 %)?
4. PaccunTaTe MONEKYJIPHYIO MacCy HEDJICKTPOJINTA, €CITH B 5 J1 pacTBOpa COICPKUTCS 2,5 T HEdJIEK-TPOJIHUTA, a
ocMoTHYeckoe JaBieHue 3toro pactsopa mpu 20 °C pasno 0,32-105 I1a.
5. Ha ckonbko rpagycoB MOBBICUTCS TeMIeparypa KurneHus Bozbl, eciu B 300 r Boabl pacTBoputh 27 1 rimoko3sl C6H1206?
D0ynockonuieckas kounctanta Boabl E = 0,52 °C.
6. PactBop, coxepkammii 1,7 T xmopuaa nuaka ZnCl2 B 250 T Boabl, KpucTauusyercs: mpu temmnepatype -0,230C.

Onpepnenure Kaxyuyrocs crenenpb auccouuarnuu ZnCl2 B atom pactsope. KH20=1,86
Kputepun oneHku:

- OIIEHKA «OTJINYIHO» BBICTABIICTCS CTYCHTY, €CII OH HaOpai 15 Gamros

- OIIEHKA «XOPOIIO0» BEICTABIAETCA CTYJICHTY, €CIU OH Habpain 12 6amioB

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

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpain MeHee 9 Gaiuios.

HWrtorossrit korTpOs (MK) — sx3ameH.

Bormpocs! 11151 mpoBeeHUs IPOMEXKYTOUHOI aTTecTanuu B hopMe dK3aMeHa:




1. OCHOBHBIE 3aKOHBI XMMHUH: 3aKOH COXpaHCHHS MAaCChl U DHEPIUH, 3aKOH IMOCTOAHCTBA COCTAaBa, 3aKOH KpPAaTHBIX
0THOH.I€HPII71, 3aKOH 5KBHUBAJICHTOB.

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH OOBEMHBIX OTHOIICHUH, 3aKOH ABOTaJpo W €T0 CIEIACTBHUSL. MeTOIBI ONpeeIeHHs
MOJIEKYJIIPHBIX MAcC ra3oB.
3. [lepnoguueckuii 3axkoH u nepuoaudeckas cucrema J.M. Menneneesa. Ilepuonpl, rpynnsl ¥ NOArpynnbl NEPUOAMUECKON

cucteMbl. CBsI3b CTPOCHHS aTOMa C IOJIOKECHHUEM 2JICMCHTOB B Hepnozn/mecxoﬁ CUCTEME.

4. Crtpoenune atoma. [loctynatsr bopa.

5. KBanToBbIe uncna, ux GU3MUECKUil CMBICI.

6. DNeKTpOHHAsE OpOHUTaNb U «KBaHTOBas stueiikay. [Ipuniun [Maymu. [pasumo XyHza.

7. CemelicTBa s-, p-, d- i f- 377eMCHTOB B MEPHOANIECKON CHCTEME 3JIEMEHTOB. DJICKTPOHHBIE (OPMYIBI HJIEMEHTOB.
8. 3aBHCHMOCTH CBOIICTB aTOMOB OT CTPOCHHS MX HJICKTPOHHBIX 00070YeK. DHEpPrusi HOHU3AIUHN U CPOJICTBO aTOMa K
9JIEKTPOHY.

9. THITBI XUMUYECKON CBS3M, UX OCOOCHHOCTH.

10. Xumuueckasi CBA3b U €€ OCHOBHBIE XapaKTEePUCTUKH.

11. KoBanentHas xuMuyeckas cBsA3b, €€ pa3HOBUIHOCTH. MeTONl BaJIEHTHBIX CBSI3EH.

12. Crioco0ObI 00pa30BaHusi KOBAJCHTHON XHMHUYECKOH CBA3M.

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

14. IonspHOCTH XMMUYECKON CBSA3H. DIEKTPUUYECKUMH MOMEHT OMIIOJNSA MOJIEKYJIBL.

15. Honnas cBsa3b, €€ ocodennoctH. CTeneHs HOHHOCTH CBS3H.

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

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

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

19. Makpo- ¥ MUKPOCOCTOSIHHE BellecTBa. BeposSTHOCTb COCTOSIHUS CUCTEMbI U SHTPOIHSI.

20. HampaBieHHOCTE caMOIPON3BOIBHOTO MPOTEKAHNS XHMHUYECKUX peakiuid. DHeprus [uooca.

21. Xumuueckas KuHETHKA. CKOpOCTh XMMHMUYECKAX PEAKIUH B TOMOI€HHOH M FeTEpPOre€HHOM CHUCTEME.

22. BnusiHue npupoipl pearupyromux BeIIeCTB U TEMIIEPATyphl Ha CKOPOCTh XUMHYECKOH peak-IHu.

23. BnusHue xatanuzaTopa Ha CKOPOCTh XUMHUYECKOH peakuuu. MexaHn3M JNeMcTBUS KaTalu3aTo-pa.

24. OO6parnMble 1 HEOOpATUMBIE XUMHIECKHE PEAKINH. XHUMHIECKOe PaBHOBECHE.

25. CwMmemienue xumudeckoro pasaoBecus. [Ipunnun Jlelllarense.

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

27. AHOMalIbHbIE CBOMCTBA BOJbI, X IPUYUHA U POJIb B MPHUPOJIE.

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

29. PacTBOpuMOCTB TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpuMOCTb Tra3oB B KHMIKOCTSIX.

31. KoHueHTpanus pactBopos, €€ BUABL.

32. OcMoc, ocMOTHUYECKOe JaBIeHHe pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIUTOB U ITEKTPOIUTOB.
33. [ToHnxeHue naBiieHUs] HACHIIEHHOTO Mapa PacTBOPUTENS HaJl pacTBOpoM. 3akoH Payns mist pacTBOPOB HERIEKTPOINTOB
U 3JIEKTPOJIUTOB.

34. IloBblIeHNE TEMIIEPATypbl KUIIEHUs paCTBOPOB. 3akOH Payiis nist pacTBOPOB HERIEKTPOIUTOB U AIIEKTPOIUTOB.
35. [TonnmxeHnue TemMmneparypsl KpUCTaJUIM3AMM pacTBOpa. 3aKoH Payis A pacTBOPOB HEXIEKTPOIUTOB M AIIEKTPOJHUTOB.
36. Teopus 3IEKTPOIUTUUECKON TUCCOLMALIUY.

37. IMpumennmocts 3akoHOB BanTt — ['odda u Payns x pacTBopam 3JI€KTpOIUTOB.

38. CnaOble dIEKTPONIUTHI, UX AUCcoUManus. 3akoH pazbasieHus OcTBaibaa.

39. CuJIbHBIE SJIEKTPOIMUTHL, UX AUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peaknimu MOHHOTO OOMEHAa B pacTBOpax DJICKTPOIMTOB. Y CIIOBHUS HEOOPATHMOCTH PEAKIIHM.

41. OnexrponuTHuecKkas Auccouuanys Bogsl. HelTpaibHble, KUCIBIE U IEIOYHBIE PACTBOPHI.

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

43. I'maponus, ero KoIM4eCTBEHHbIE XapaKTePUCTHKU. 3aBUCUMOCTb I'MAPOJIM3a OT KOHLEHTPALUU U TeMIEepaTypbl pacTBOpa.
44. T'uaponu3 conelt u ero BUABI (Ha MPUMEPE YPaBHEHUH THAPOIN3a COOTBETCTBYIOIIUX COJICH).

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

46. JlucniepcHbIe CUCTEMBI, X KIacCU(UKAIMS 110 CTENeHU TuciepcHOCTH. CBOOOMHO- U CBA3HO-TUCIICPCHBIC CHCTEMBI.
47. Y CTONYNMBOCTE TUCTIEPCHBIX cHCTeM. DaKTOphl CTaOMIU3AIMH JUCTICPCHBIX CHCTEM.

48. CopOnust 1 €€ BUIIBL.

49. Komnnouansie pactBopsl. CTpoeHHE KOMJIOUAHON MHLEIJIBL.

50. Koarynsmus KOJUTOHMIHBIX pAacTBOPOB H (haKTOPHI, €€ BBI3BIBAIOIIHUC.

51. Tunel OKUCIUTENHFHO-BOCCTAHOBUTENBHBIX PEAKIUil.

52. Peaxuuu oxucnenus. Baxueillnue BOCCTaHOBUTEIH.

53. Peakiimu BoccTaHoBiIeHMs. BakHenIne OKUCIUTENH.

54. OKHCIUTENbHO-BOCCTAHOBUTENbHASL IBOMCTBEHHOCTD.

55. ONEKTPOXUMHUYECKUE CUCTEMBI. DIEKTPOAHBIE MOTEHUUAIBL U PSI HANPSKEHUH METaIOB.

56. Kopposust meTanios u ee BUIBI.

57. Mertozp! 3alIUTHl OT KOPPO3UH METAIIOB.

58. INonsaTne xumudeckoil uneHTUUKanuy. KadecTBeHHbIE peaKiii Ha MOHHI.

59. CocraBneHue ypaBHEHHI OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEaKIUi, PeaKiyuii HOHHOTO 00OMEeHa, THIPOJIN3a Colel.
60. Kopposus MeTayiioB 1 ee BUJBI.

61. MeTo/1bl 3aUTHl OT KOPPO3UH METAJLIOB.

62. OcCoOeHHOCTH CBOMCTB aToMa yTIepoa B OPTraHHYECKUX COCTUHEHHIX

63. Xapakrep XUMHUYECKHX CBA3€H M BAJIEHTHOCTH YIIIEPOJAA B OPraHUYECKUX COCIUHEHUSAX




64. Teopus crpoeHus opraHuueckux coeauHenuit A.M. Byrtieposa

65. Baxneiine noHATHsI OPraHMYECKON XUMUU

66. SBnenne nzomepuu

67. I'omonornueckuii psg. I'omonoru

68. YT1eBOIOpOIHBIE PATHKATIBI

69. Knaccugukanus opraHHueCKUX COCAMHCHHIM

70. [Ipuposa u TUIBI XUMHYECKHX CBSI3€H B OPraHUYECKUX COEIMHEHUSIX

71. THITBI XUMHUECKUX CBS3€il B OpraHMYEeCKHX COeAMHEHHUsX. OCHOBHBIC THIBI XMMUYECKUX pe-aKUUi B OPraHUYECKOH
XUMUU

72. AJkaHBI (TIpeleNTbHbIC WIIH HACHIIIEHHbBIE YIIIeBOIOpoasl, mapadunsl). HomeHkatypa, pusndeckue, XumMudeckue
cBoiictBa. [lomyuenue, npumenenue. L{uknoankans

73. AnkeHsl (3TUJICHOBBIE yIJIeBOAOpobl). HoMeHknatypa, ¢pusnueckue, XuMudeckue cBoiicTBa. [lomydeHnue, mpuMeHeHue.
74. AnkuHbl (aneTUIICHOBBIE yriueBogopoasl). Homenknatypa, ¢pusnueckue, xumuueckue coiictsa. [lomydeHnue,
IpUMEHCHHE.

75. JlrieHOBBIE YTIIEBOZOPOBI (AJIKaHCHBI)

76. Apomaruueckue yrieBonoponsl. Homenknarypa, ¢pusnueckue, Xumuueckie cBoiictsa. [lomydyenue, npuMeHeHue.
77. Cruptel. Ipenensabie MHOTOaTOMHBIE cpTHL. Denonsr. HoMeHkmaTypa, Gpusndeckne, XUMIHYECKIE CBOMCTBA.
Ilomyuenue, npuMeHEHME.

78. Anbrerubl U keToHbl. HoMeHk1atypa, ¢pusnueckue, XuMuieckue cBoiicTa. IlomydeHue, mpuMeHeHue.

79. Kapbonossie kucnotsl. HomeHknatypa, ¢usndeckue, xumuueckue cpoiictsa. [lomydyeHue, npumeHeHHe.

80. Crnoxwnele 2¢pupsl. HomeHkatypa, Qusndeckue, XuMUIeckue cBoiicTa. [lomydeHne, mpuMeHEHHE.

81. bronoruuecku BaxkHbIE OpraHUYecKHe BelecTBa. JKupbl

82. buonoruuecku BajkHbIE OPraHUYECKUE BELIECTBA. YTTIEBOJIBI

83. A3zoTocoepkale oOpraHudeckue coeuHeHus. benxu

84. IMommmepst. Kimaccugukarus. CrnocoObl nomydeHus.

6.2. TeMbl NUCbMEHHBIX PadoT

HaunmMenoBanue 1a60paTopHBIX paboT

OmnpeneneHue SKBUBAJICHTHOI Macchl MeTallla 10 00beMY BBIAEIUBILETOCS BOJOPO/A.
OnpezeneHye 3HTAIBINY PEAKIMK HEUTpanu3anuu

CKOPOCTh XUMHYECKHIX PEAKIUH U XUMHIECKOE PABHOBECHE

IIpuroTtoBneHue pacTBopa 3a1aHHOM KOHIIEHTpaIU1

Peakuuu B pacTBOpax 3JIEKTPOJIUTOB

Peaxiiuy okuCIEHUA-BOCCTAHOBICHHUS

Konnonanslie pactBopsl

PacuerHo-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbro BeimosHeHus PI'P sBisieTcs 3akperuieHune
TEOPETUIECKUX 3HAHNH, BHIHOCHMBIX HA CAMOCTOATENBHYIO PadOTy CTYJCHTOB, IO3BOJISIONINX OCBOUTH CIEIIUATBHBIC Pa3IeIIbl
JUCLUIUTUHBL.

6.3. ®oH/1 OLICHOYHBIX CPE/CTB

OOyl MOPSJIOK POBEAEHHS TPOLIeLyPhl OLIEHUBAHMUSI 3HAHUH, YMEHUI, HABBIKOB 1 (MJIH) OIBITA JESITEIbBHOCTH, COOTBETCTBHE
WHJMKATOpaM JOCTHKEHUs C(OOPMUPOBAHHOCTH KOMIIETCHIIUI ONPE/ICNICH B CIEAYIOIINX JIOKAIBHBIX HOPMaTUBHBIX aKTaxX:

1. [TonoxxeHne o TeKyIeH arTectanyy 3HaHUH oOygaromxcess B HUMU JITAY (B nelicTByromer perakium).

2. IlonoxkeHne 0 MPOMEXYTOYHOH aTTECTAMH OOYJAIOIIMXCS MO MPOTPaMMaM BEICHIEr0 00pa30BaHMs (B ACHCTBYIOMIEH peJaKIunm).
JIOKyMEHTBI pa3MellieHbl B cBOOOJHOM IocTyne Ha odurmansHo caiitte HUMU JIonl'AY https://ngma.su/ B pa3zaene: [naBHas
crpanuna/ CeeneHust 06 oOpasoBarenbHON opranu3anun/JIokanbHbIe HOPMATUBHBIC AKTHI.

3. [Tonoxenue o GpoHIe OLIEHOYHBIX CPENCTB [ DNEKTPOHHBIN pecypc] : (mpuHATO pernenuem YueHoro copeta HUMU JITAY Ne3 ot
27.06.2014r) / HoBouepk. uaxk.-Menuop. HH-T Jlorckoit 'AY .-Onexrpon.nan.- HoBouepkacck, 2014.- Pexum noctyma:
http://www.ngma.su

1. TIOKA3ATEJIM, KPUTEPHU U IIKAJIbI OLIEHMBAHU A KOMITETEHLIMIA

B cOOTBEeTCTBHY ¢ CO3/1aHHOW B HHCTUTYTE OAIUTBHO-PEHTHHIOBOI CHCTEMOI OLICHKH 3HAHHH CTYICHTOB OYHOM (hOPMBI, IS
JUCIIATUTAHBI pa3paboTaH KOMILIEKC TEKYIUX U IPOMEXYTOUHBIX KOHTPOJIeH 3HAHUH C UTOTOBOM OIEHKOW 3HAHWH MO JUCITUTUTHHE
ucxons u3 100-6amIpHOM CHCTEMBI, KOTOpas 3aTeM MEPEBOAUTCS B OLIEHKH «OTIMYHOY, «XOPOIIO», «yAOBIETBOPUTEIHHON,
«HEYIOBJIETBOPUTEIILHOY, «3aUTEHO» U «HE 3aYTCHON.

Kputepuu ouenusanus

Bricokuii ypoBeHb

IITyOOKO M IIPOYHO YCBOMII MPOTPaMMHBIH MaTepuall, HCUEPIIbIBAIOLIE, [T0CJIEI0BATEIBHO, YETKO U JIOTHYECKH CTPOHHO €ro
M3JIaraeT, yMeeT TECHO YBA3BIBATh TEOPHIO C MPAKTHKOM, CBOOOIHO CIIPABIIETCS C 331a9aMHy, BOIPOCAMHU U APYTUMH BHIAMHU




[IPUMEHEHUS 3HAHUM, IPUYEM HE 3aTPYJHSIETCS C OTBETOM IIPU BUJOU3MEHEHUU 3a/1aHUM, UCIIOJIB3YET B OTBETE MaTEpHUAl
MOHOTrpa(UUeCKOi JIUTEpaTypbl, IPaBUIBHO 0OOCHOBBIBAET IPUHSATOE PEILICHHE, BIIa/ICET Pa3HOCTOPOHHMMH HaBBIKAMH
IpUeMaMH BBITIOHEHHNS TPAKTHIECKHX 3a1ad. CHCTEMHO 1 INIAaHOMEPHO paboTaeT B TEUCHUH CEMeCTpa.

IloBbllIEHHBIN YPOBEHD

TBEPAO 3HAET MaTepHaj, TPaMOTHO U IO CYIIECTBY M3/1araeT ero, He JOIMycCKas CyIIeCTBEHHBIX HETOUHOCTEHl B OTBETE Ha BOIPOC,
NPaBWIBHO NPUMEHSET TEOPETUUECKHIE MOJIOKEHHS IIPH PELIEHUH ITPAKTHIECKUX BOIPOCOB U 3371a4, BIafeeT HEe0OX0JUMBIMU
HaBBIKAMH ¥ IPHEMaMHU UX BITOTHEHHA. CHCTEMHO W INTAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

Iloporoselii ypoBeHb

UMeeT 3HaHUS TOJIbKO OCHOBHOTO MaTepuaa, HO He YCBOMJI €ro AeTaliel, JOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO IPaBUIIbHBIE
(hopMyTHPOBKH, HAPYIICHHUS JIOTHUECKON ITOCTIEJOBAaTENEHOCTH B H3JI0’KEHUHN ITPOTPaMMHOTO MaTepralia, UCIIBITHIBACT 3aTPy IHCHUS
HpPH BEINTOJHEHUHN IPAKTHIECKUX pabdoT.

IToporoBelii ypoBeHb HE CPOPMUPOBAH

HE 3HAeT 3HAYNTENBHON YacTH IIPOrpaMMHOTO MaTepHaa, A0IYCKAeT CyIeCTBCHHbIE OINOKN, HEYBEPEHHO, C OOJIBIIMU
3aTpyIHEHUSIMH BBITTOJHACT IIpaKTHIecKre padoTsl. Kak mpaBuiio, OeHKa «HEYyIOBIETBOPUTEIBHOY» CTABUTCS CTYCHTaM, KOTOPEIE
HE MOT'yT IPOJOJIKUTH 00ydeHne 06e3 NOMOTHUTEIbHBIX 3aHATHH 0 COOTBETCTBYIONIEH TUCIUIIINHE.

[Tpumep cTpyKTYpHI POPMUPOBAHHS OIICHKH pacdeTHO-Tpadudeckoil paboThl (pedepara, HCCIeI0BATEIBCKON pPaboThI)
HaumenoBanue nokaszarens

1. KAYECTBO BBIITOJIHEHUA PABOTbBI

1 . CooTBeTCTBHE COEPKAHMUS PAOOTHI 3aJaHHUIO

2. I'paMOTHOCTb U3JIOKEHUS U Ka4eCTBO oopmiieHHs: paboTsl. COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSIM.

3. CaMOCTOSTENFHOCTD BBITIOJITHEHHS paObOTEHI, ITyOHHA ITPOPaOOTKH MaTepuaia, HCIOIb30BaHNE PEKOMEHJOBAHHOW U CIIPaBOYHOM
JATEPaTypPHI

4. IlpaBUIBHOCTH BBIIOTHEHHBIX pacueToB U rpaduueckoil vactu. OG0CHOBaHHOCTH U IOKA3aTEIbHOCTH BEIBOIOB

OO011as OIeHKa 3a KaueCTBO pabOThI

3. OTBETBI HA BOITPOCBI

HUTOI'OBAS OLIEHKA, 6amn

Kpurepuu oneHku:
- OIIEHKA «3aYTEHOY» BHICTABIIIETCS CTY/ICHTY, €CIIM OH HaOpan 6w Oornee 6amios;
- OIIEHKA «HE 3a4TEHO» BHICTABILIETCS CTYACHTY, €CITH OH Habpax MeHee 6 Oamios.

ITpumep cTpyKTypHI (GOPMIPOBAHMS OLIEHKH JIAOOPATOPHOH PabOTEI

WurtepBan 0aJuioB 3a mokasaTeib, oT - 10 IlomydeHo
1. TIpenBapuTenbHas MOATOTOBKA K JIAOOpaTOpHOiT paboTte
2. I'paMOTHOCTD M3JIOKEHUS U Ka4eCTBO O(OPMIICHHS pPabOTHI
3. CooTBeTCTBHE METOAMKU PAaOOTHI CTAHAAPTHOM METOAUKE IKCIEPUMEHTA
4. IlpaBWIBHOCTH BBIIOJHEHHBIX PACUeTOB U rpauyecKoil JacTu.
5. OG0OCHOBaHHOCTH M JIOKa3aTEIIFHOCTH BEIBOJIOB
6.0TBeTHI Ha yCTHBIE BOMPOCH! (3amuTa paboThl)
HNTOI'OBAS OLEHKA, 6amn

Kpurepun onenxu: - mabopatopHas paboTa CUUTASTCs YCIEIIHO CTAaHHON, €CITH [0 UTOTaM OIICHUBAHUS CTYAEHT HaOpai u
Gosee OaoB, B )KypHaJie MpernoiaBaTess 1no 1abopaTopHoOi paboTe BHICTABISIETCS OLIEHKA «3aUTEHO»

ConeprkaHue KPUTEPHEB OIICHKH YPOBHS UTOTOBOH c(hOPMHUPOBAHHOCTH KOMITETEHINI B paMKaX yueOHOH TUCIUIIINHEI C
3aBeparomeii GopMoii KOHTPOIIS B BUJE dK3aMeHa (U epeHINPOBAaHHOTO 3a4eTa), 3a4eTa

TpeOoBaHHS K YPOBHIO OCBOCHHS MaTepuaja

Or1eHKa «OTIIMYHOY» BBICTABISIETCS CTYICHTY, €CIIH OH IITyOOKO M IMTPOYHO YCBOMJI TPOTPAMMHBIH MaTeprall, HCUSPIBIBAONIE,
MOCJICIOBATENIFHO, YETKO U JIOTHYECKH CTPOHHO €T0 M3JIaracT, yMeeT TECHO yBA3BIBATh TEOPHIO C IIPAKTHKOM, CBOOOIHO
CIIPABIISICTCS C 3aja4aMu, BOTIPOCAMH U IPYTHMU BUIaMH IPUMEHCHUS 3HAHHUH, IPUYEM HE 3aTPYJHSICTCS C OTBETOM IPU
BUJIOM3MCHEHHH 3aJIaHMH, UCIIOJIB3YET B OTBETE MaTeprall MOHOrpa(puIecKoi INTepaTyphl, IPaBHIBEHO 00OOCHOBBIBAET IIPUHITOC
pemieHue, BIageeT pa3sHOCTOPOHHUMHE HaBBIKAMH ¥ IIPHEMaMH BBITIOHEHHUS IPAKTHIECKHX 3a1ad. CHCTEMHO 1 ITIAHOMEPHO
paboTaeT B TEUCHUH CEMECTpa.

OI11eHKa «XOPOILIOY» BBICTABISIETCS CTYICHTY, €CIIM OH TBEPO 3HACT MaTePHal, TPAMOTHO U IO CYIIECTBY U3JIaract ero, He JOIyCKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABMIIEHO MPUMEHSET TEOPETHICCKHE ITOJI0KEHHS TIPH PEIICHUH IIPAKTHYCCKIX
BOIIPOCOB U 3aj1a4, BIafeeT He0OXOMMBIMU HAaBBIKAMH U IPHEMaMH UX BHIOTHEHN. CHCTEMHO ¥ INIAHOMEPHO paboTaeT B
TEUCHHUHU CEMECTpa.

O1eHKa «yOBIETBOPUTEIBHOY» BBICTABISACTCS CTYICHTY, €CIIH OH UMEET 3HAHHS TOJBKO OCHOBHOTO MaTepuaia, HO He YCBOMII €ro
JieTaseil, ToImyckaeT HeTOYHOCTH, HETOCTATOYHO MTPaBIIIBHEIC ()OPMYITHPOBKH, HAPYIICHHUS JTOTHYECKOH ITOCTIEI0BATEIFHOCTH B
W3JI0KEHUH TIPOTPAMMHOTO MaTepraa, HCIBITHIBAET 3aTPYAHEHUS MPH BHIMOJIHEHHN MPAKTUIECKUX padoT.

O1leHKa «HEYIOBJICTBOPHUTEIILHOY BBICTABISICTCS CTYACHTY, KOTOPBIN HE 3HACT 3HAYUTENBHON YacTH MPOTPaMMHOI0 MaTepuara,
JIOIYCKAeT CYIIEeCTBEHHBIE OMNOKH, HEYBEPEHHO, C OONBIINMHY 3aTPYAHECHUSIMHE BBIIIOTHACT IpaKTHYeCcKie paboTel. OneHKa
«HEYIOBIETBOPUTEILHOY» CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPOJIOIDKUTH 00ydeHHe Oe3 TOMOTHUTEIBHBIX 3aHATHHA MO
COOTBETCTBYIOILIEH AUCIUILINHE.




Kputepun orieHKu 1o JMCHUILINHE, C 3aBepLIatomeld popMoii KOHTPOIIS - SK3aMeH:
OIICHKA «OTJIMYHOY» BBICTABISICTCS CTYACHTY, €CJIH OH HaOpas 1o UToraM 0aiIbHO- pEUTHHTOBOM cucTeMbl 3a cemectp 90 — 100
6aJIOB; OIIEHKA «XOPOIIOY» BBEICTABISIETCS CTYACHTY, €CITH OH HAOpaj Mo UToraM 0ayuIbHO- PEHTHHTOBOM CHCTEMBI 3a cemectp 75 —
89 6ayJI0B; OlLIEHKA «yIOBIECTBOPUTEIILHOY» BBICTABIISIETCS CTYNIEHTY, €CJIM OH HaOpaJ Mo UTOraM OaJliIbHO- PEHTHHIOBOW CHCTEMBI
3a cemecTp 6074 6aioB; OLICHKA «HEYJOBICTBOPUTEIILHOY» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpal 1o HToraM OaIbHO-
PEHTHHTOBOM CHCTEMEI 3a ceMecTp MeHee 60 6aioB.

6.4. IlepeueHb BUI0OB OLIECHOYHBIX CPEACTB

PacuerHo-rpadudeckas pabora. Otder 1mo 1abopaTopHBIM padoTaM. [IpoMexyToIHBIH KOHTPOIE. VITOTOBBIH KOHTPOJIb-9K3aMEH.

1. OHEHOYHBIE CPEACTBA TEKYIIET'O KOHTPOJIA:
- TECTHI A1 IpoBeaeHus mpoMesxyTouroro koHTpoist (ITIK). XpansaTcs B meqaTHOM Buzie Ha COOTBETCTBYOMIEH Kadenpe;
- pa3ensl HHANBUYaNbHBIX 3aJaHni (IINChMEHHBIX PaboT) 00yJaronmuxcs;
- HHCTPYKUUH IS 1TaOOPaTOPHBIX paboT U 3a1aHUsL.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALIMU:

- KOMIUTEKT OMJIETOB IJIst SK3aMeHa. XpaHUTCs B OyMaKHOM BHJIE HA COOTBETCTBYOIIEH Kadenpe. [loamexuT exxeronHomy
OOHOBIICHHIO U IIEPEYTBEPKICHNIO. UHCIIO BAPHAHTOB OMIETOB B KOMIUICKTE HE MCHEE YHCIIa CTYJCHTOB Ha 3K3aMEHe.

7. YHEBHO-METOUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI (MOAY JIS)

7.1. PexoMeHnayemast 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN 3araBue W3natenscTBo, ron
JI1.1 | denucos B.B., OO0mas 1 HeopraHndeckass XMMUS: yueOHOe TocoOue T By30B Pocros-Ha-Jlony: ®eHukc,
Tananos B.M. 2013,
JI1.2 [CysopoB A. B., OOmas xumust: yu4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonbckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. JlonoJHUTEIbHAS JUTEPATYypa
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI2.1 |Iumxosuu E. 1. OOmas xuMust: y4e0HO- METOUIecKoe mocoone Kazanb: U31-Bo Ka3an. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360
JI2.2 | Anapues A. 1., Xumus : COOpHUK 33724 U YIPAKHEHUH: yIeOHO-METOINIECKOEe HoBocubupck:
Kazaxoa A. A. nocobue HoBocubupckuii
rocy1apCTBEHHBIH
TEeXHUYECKUI YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.3 | HoBouepk. HHX.- XuMHA: METOA. YKa3aHH MO0 M3y4. Kypca H BBII. KOHTpP. paOOTHI Hosouepxacck, 2022,
MEJIUOp. UH-T JUIA cTy[. 3a04. popMbl 00yd. Hanpasi. "T'uxpomennoparus”, http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; coct.: | "Crpourennctso”, "IIpuponoodycTpoicTBO 1 oNIMI/UserEntry?
0.10. [lanamoga, Bojonoyib3oBanue", "TexHochepHas 6e30mMacHOCTb", Action=Link FindDoc&id=42
T.W. IpoBoBo30Ba "Hedrerazosoe nemo" 7806&i1db=0
7.1.3. Metoauyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3araBue W3natenscTBo, ron
JI3.1 |HMlanamosa O.10., Xumus: COOpPHHUK 33/1a9 JJIsI CAMOCTOSATENIFHOW pabOTHI Hosouepxkacck, 2018,
Hdpososo3osa T.H. CTYZCHTOB [BCEX HaIpaBIICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&i1db=0
JI3.2 | Apososo3osa T.H., Xumus: 1a00paTOPHBIN MPAKTHKYM [UIS CTYJEHTOB BCEX Hosouepxkacck, 2018,
[Manamosa O.10., HanpaBJICHUH http://biblio.dongau.ru/MegaPr
ITarauueiaa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0

7.2. Ilepeuyenns pecypcoB HHGOPMALHOHHO-TETeKOMMYHHKALMOHHOI ceTH "HHTepHeT"




7.2.1

CUCTEMBI

UH()OPMALMOHHO-CIIPAaBOYHBIC U TIOHUCKOBBIE http://www.chem.msu.su/rus/elibrary/
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MHGPOPMAIMOHHO-CIIPABOYHBIC U TIOMCKOBBIE CHCTeMBbI | http://www.chem.msu.su/rus/elibrary/

7.3 IlepeyeHb MPOrpaMMHOI0 odecreyeHust

7.3.1

Yandex browser

73.2

MS Windows XP,7.8, 8.1, 10; Cybnuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO

«CodrJlaiin Tpetia»

733

Microsoft Teams

Hpe,I[OCTaBJ'IﬂeTCH OecIIaTHO

734

MS Office professional; Cyb6nuuen3unonnsiit gorosop Ne502 ot 03.12.2020 r. AO

«CodrJlaiin Tpeiim»

7.4 IllepeyeHb HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

74.1

+)

Baszer ganapix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru

7.4.2

OnOIMoTEKa

ba3er manabix OO0 Hayunas a1ekTpoHHas http://elibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBI (MOIY JIA)

8.1

2321

CrenuasibHOE OMENIEHHE YKOMIIEKTOBAHO CIIELMATH3HPOBAHHON MEOEIbIO M TEXHUUECKUMHU
CpencTBaMH 00YYeHHs, CIy KaIlluMH JUTSI IPeICTaBIeHIs HH(opMaln ayauTopun: Habop
JIEMOHCTPAIMOHHOTO 000pyAOBaHHS (TIEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1 .,
npoekrop Acerx113PH — 1mrt., 5kpan HacTeHHBIH — | WT.; YueOHO-HATIISIIHBIE TOCOOus — 9 mT.;
Hocka - 1 mt.; Paboune mecta crynentos; Pabouee MecTo npenosiasateds.

8.2

2313

CrnenunanbHOE TOMEIICHHE YKOMIUICKTOBAHO CHECIHATI3HPOBAHHON MEOCIBI0 H TEXHIYECKIMU
CpeacTBaMH 00YUEHVSI, CITYKAIIUMHE TS TIPEACTABICHHUS HHPOPMAIIUU OOJBIIION Ay TUTOPUH:
Habop nemMoHcTpamoHHOT0 000pyI0BaHus (IEPEHOCHOI): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoekrop Acerx113PH — 1miT., 3kpaH HacTeHHBIH — | IT.; Y4eOHO-HArIsAAHBIe TOCOOus — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpemomaBatens.

8.3

2102

CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICIIHATN3UPOBAHHON MEOEIbIO U TEXHUUECKUMHU
cpeacTBaMy 00yUeHHsI, CITy>KAIIUMH IS IPeACTaBICHUs HH(POPMaLUU OOJBIION ay JTUTOPUH:
Habop neMOHCTpaIMOHHOTO 000pyI0BaHUs (MTEPEHOCHOM): 3KpaH - 1 IIT., mpoekTop - 1 mT., HeTOYK
- 1 mrt.; Ammapar TBO — lmt.; Annapar TB3 — 1 wit.; Ilnura snexrpudeckast — 1 mr.; Ilnura
HarpesarenbHast ES-HA3040 — 1 wt.; I'azoananusatop I'’XII-3M — 1 mit.; Oruerymurens — 1 mrT.;
Benpo xonycnoe — 1 mir.; JlaGoparopHnas nocyaa; PacTBOpbI peakTHBOB, HEOOXOAUMBIX IJIS
BBITIOJTHEHUS JTAOOPATOPHBIX paboT; AnTeuka c MeaukaMeHTaMmu — 1 mt.; Mebenb tabopaTopHasi;
Jlocka MarHUTHO-MapkepHas - lmr.; CymibHbni mkad - lmr.; Becs Texnoxummdeckue BJIKT-
500 - lmT.; MydensHas neus - 2 mt.; Jocka — 1 mr.; Paboune mecta ctynenToB; Paboune mecta
IpernojaBaTers.

8.4

2305

INTomereHne YKOMIUIEKTOBAHO CIICIUATN3UPOBAHHON MEOEIIBIO U TEXHHIECKUMU CPEICTBAMU
00y4eHHS, CITyKaIlUMH JUTA TIPEICTaBICHHS HHOPMAINH 1 OCHAIIEHO KOMITBIOTEPHON TEXHHUKOH C
BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTH «IHTepHeT» U 00ecrneueHneM JOCTyIIa B SIICKTPOHHYIO
nHpopMannoHHO-00paszoBatenbHy0 cpenry HUMU Nonckoit TAY: KommneroTeps: Mapok: Intel
Celeron 430 — 1 mwT.; Celeron 366 — 1 mit.; Femoza — 2 mit.; Monurop VS — 1 mit.; MoHutop
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mt.; Kadenpansnas 6ubmmorexa;

Cromnsl komnbloTepHble — 6 T.; Cron-Tym6a — 5 mt.; Crymbst — 16 mT.; TeMaTudeckue IIaKaThl
—5mr.; Jlocka—1mr.; PabGoune mecra crynentoB; PabGouee MecTo nmpenoaaBaters.

9. METOIMYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA IO OCBOEHUIO TUCHUIIIMHBI (MOAY JIS)

1.

MeTtoandeckiue peKOMEHIAIMK [0 OPraHH3allMd CaMOCTOSTEIbHOM paboTel obyyaromuxcs B8 HUMU JITAY
[DnexrponHbIi pecypce] : (BBen. B AeicTBUE MpukazoM aupekropa Nel06 ot 19 urons 2015t.) / HoBouepk. HHX.-METHOP. HH-T
Houckoit [AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum nocrtyma: http:/ www.ngma.su

2. TunoBbie HOPMBI TUTYIBHBIX JINCTOB TEKCTOBOI JJOKYMEHTALIMH, BBIMOTHIEMOH CTYICHTaMH B Y4eOHOM Tpolecce
[Dnexrponnsiit pecype] / HoBodepk. urk.-mMenmuop. uH-T JloHcko# ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015.- Pexxum mocryma:
http://www.ngma.su
3. IpoBoBo3oBa, T.M. Xumus: nab. mpakTukyM st cTya. Becex Hanpasi./ T. M. [IpoBoBo3oBa, O. 0. llanamosa, E. B. ITatauisiHAa ;
Hosouepk. unx.-menuop. uH-t Jlonckoii 'AY. - Hoouepkacck, 2018.

4. [Mamamosa, O.}O. Xumust: ¢6. 3a1a4 uist cam. padoTsl cTya. [Beex Hampasil.] / O. FO. Illanamosa, T. 1. JI[poBoBo30Ba ;
Hosouepk. unx.-menuop. us-1 onckoit 'AY. - HoBouepkacck, 2018.




