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1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCA C
IMPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO 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 Kypee>) Hroro
Henens 135/6
Bun 3anaruit v | P | vI PII

Jlekuuun 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
Wroro ayn. 42 (42 (42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabora 66 |66 |66 |66
UYacel Ha KOHTPOIIb 36 |36 |36 |36
HUroro 144 | 144 | 144 | 144

Bunbt KOHTPOJIA B CEMECTpax:

DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIM OCBOEHMSI IUCLIUIIJIMHBI (MOJLY.J15T)

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 JUCHUTIIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBaHus K NpeABAPHUTEILHON NOAT0TOBKe 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 | JucumnianHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOCHHE JaAHHOM IMCUMIIJIMHBI (MO1YJIs1) HE00X0AMMO 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»Karoeil cpeasl

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

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUl, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarenbckast pabota (HHP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | Texaonoruueckasi (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne v HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHOW KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs MOATOTOBKY K IPOIEType 3allUThl U IPOLEAYPY 3alUThI

4. KOMIIETEHIIH OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLINHEI
(MOJLYJIST)

OIIK-1 : CniocoGeH pemiath 3aJa4u NpohecCHOHATBHOI 1eSITeIbHOCTH HA OCHOBE UCIO/Ib30BAHHUS TEOPETUYECKUX U
NMPAKTHYECKHX OCHOB €CTECTBEHHBIX U TEXHHYECKHX HAYK, 4 TAK:Ke MaTeMaTH4YecKoro anmnapara

OIIK-1.1 : BeisiBenue u Kiaccupuranus GU3NIECKUX 1 XMMHIECKUX IPOLECCOB, IPOTEKAIONINX Ha 00bEKTE
IpodeCCHOHANBHON ESITENEHOCTH

OIIK-1.10 : Onenka BO3AeHCTBHSI TEXHOTEHHBIX ()aKTOPOB HA COCTOSIHIE OKpPY>Karolel cpeJibl

OIIK-1.2 : OmpenencHue XapakTepUCTHK (PU3HUECKOTO mporecca (SIBJICHHS), XapaKTepHOTO U1 00bEKTOB MPOdeCCHOHATBHOI
JIeSITEIbHOCTH, HA OCHOBE TEOPETHUECKOTO (IKCIIEPUMEHTAIBLHOIO) HCCIIE0BAHUSI




OIIK-1.3 : Onpenenenue XapakKTepUCTHK XUMHIECKOTO TpoLiecca (SBICHHA), XapaKTepHOTo 11l 00BEKTOB PO ecCHOHATILHOM
JeATEIBHOCTH, HAa OCHOBE SKCTIEPUMEHTAIIbHBIX UCCIIE0BaHNI

OIIK-1.4 : IlpencraieHue 06a30BbIX 1151 TPOQEecCHOHATBHON cdepbl (PU3NIECKUX MTPOIIECCOB U SBICHUN B BUJIE
MaTeMAaTHIECKOTO(1X) ypaBHEHHUsI(I1)

OIIK-1.5 : Bei6op 6a30BbIX (PU3NUESCKUX U XMMHUUECKUX 3aKOHOB /ISl pELICHHs 33124 PO(eCCHOHANBHOMN JIeSITeNEHOCTH

OIIK-1.6 : Perenre MHXEHEPHBIX 3a/1a4 C HIOMOIIBI0 MaTEMaTHYECKOTO anapaTa BEKTOPHOH aireOpbl, aHaIUTHUECKON

reoMeTpHUH

OIIK-1.7 : Perenrie ypaBHeHuI, OMUCHIBAIOIINX OCHOBHBIE (PH3UYECKHIE TIPOLECCH, C TIPUMEHEHUEM METOI0B JINHEHHO
anreOpbl U MaTEMaTHYECKOTO aHAIIH3

OIIK-1.9 : Pentenrie MH>XEHEPHO-TEOMETPUIECKUX 3a/1a4 rpapuuecKIMH CIIoco0aMu

5. CTPYKTYPA U COAEP) KAHUE JUCIUIIIMHBI (MOY JIs)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHTepakr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHSA/ Kype
Pa3ped 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.
1.1 KOHCIICKTUPOBAHUE YICOHOMH 1 5 OIIK-1.1 JIT.1J12.1 0 TK-1
1 /MM HayYHOI JTUTEepaTypHl; OIIK-1.2 JI2.2J13.1
OCBOEHUE pa3JieNioB, TEM, OIIK-1.3 JI3.2 JI3.3
OTpPaXCHHBIX B MPOrpaMMe Kypca OIIK-1.4 2132
U SK3aMEHAIMOHHBIX BOMPOCaX, HO OIIK-1.5
HE PaCCMOTPEHHBIX B XOJI€ OIIK-1.6
AyJUTOPHBIX U MIPAKTUUECKUX OIIK-1.7
3ansTuii /Cp/ OIIK-1.9
OIIK-1.10
1.2 OnpeneneHye HKBUBaJIGHTHOU 1 2 OIIK-1.1 JIT.1J12.1 0 TK-1
Macchl MeTaia o oobemy OIlK-1.2 JI2.2J13.1
BBIJICIUBIIIETOCs Bojiopoa. /J1ab/ OIlIK-1.3 JI3.2 J13.3
OIIK-1.4 2122
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Paznen 2. 2. CTpoeHne aToma.
Ilepuoguueckasi cucrema
iemenToB JI.U. MennaeneeBa.
2.1 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JIT.1J12.1 0 TIK-1
MOJIENIb COCTOSIHUS DJIEKTPOHA B OIIK-1.2 J12.2J13.1
aToMe. DJICKTPOHHbBIC 000JIOUKH B OIIK-1.3 JI3.2J13.3
atome. KBaHTOBBIE YHICTA. OIIK-1.4 21032
IIpunnun Iaymu. ITpaBuno Xynna. OIIK-1.5
ITepuomuueckuii 3axon JI.11. OIIK-1.6
MenzeneeBa B CBETE COBPEMEHHOM OIIK-1.7
TEOpUH CTpoeHus aroMma. /JIex/ OIIK-1.9
OIIK-1.10
2.2 CrpoeHue atoMa. XuMHYECKast 1 1 OIIK-1.1 JIL.1JI2.1 0 IK-1
cBs13b. CTpoeHHe aToMa u OIIK-1.2 JI2.2J13.1
CHCTEMAaTHKA XUMUYIECKIX OIIK-1.3 JI3.2JI3.3
a1eMeHToB. [lepuonnyeckas OIIK-1.4 D132
cUcTeMa 3JIEMEHTOB U U3MEHEHHE OIIK-1.5
CBOICTB 3J1eMEHTOB. THIIBI OIIK-1.6
XUMHMYECKHUX CBsI3eH U UX OIIK-1.7
xapakrepucTtrka. CTpoeHue u OIIK-1.9
CBOICTBa MOJIEKYJI OIIK-1.10

Mp/




2.3 MOJITOTOBKA K JICKIIHOHHBIM, OIIK-1.1 JI1.1J12.1 I1K-1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI2.2J13.1
3aHATHUAM, PELICHUE 3ajay OIIK-1.3 JI3.2J13.3
pacueTHO-TpapuIecKoit OIIK-1.4 2122
pabotsi /Cp/ OIIK-1.5

OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Paznes 3. 3.XumMnyeckast cBI3b 1
CTpOEeHHE MOJIEKYJI.

3.1 Xumuueckas CBsI3b U CTPOCHUE OIIK-1.1 JI1.1J12.1 IK-1
MOJIEKYIL. OIIK-1.2 J12.2J13.1
Tumnst XUMUYECKON OIIK-1.3 JI3.2J13.3

CBSI3U: KOBaJICHTHAs, OIIK-1.4 21032
HWOHHAas, BOJOPOJHAs, OIIK-1.5
Metamndeckas. CTpoeHue OIIK-1.6
MOJIeKyJI. BiusiHue tumna OIIK-1.7
XUMHUYECKON CBSI3M Ha OIIK-1.9
CBOIICTBa BEILECTB. OIIK-1.10
/J1ex/

3.2 Crpoenue atoma. XuMHUYECKast OIIK-1.1 JIT.1J12.1 [K-1
cBsa3b. CTpoeHHe aToMa U OIIK-1.2 JI2.2J13.1
CUCTEMaTHKa XUMUYECKUX OIIK-1.3 JI3.2J13.3
a1eMeHTOoB. [lepuonuyeckas OIIK-1.4 2192
CHCTEMA 3JIEMEHTOB U U3MEHEHHE OIIK-1.5
CBOMCTB 371eMEHTOB. THUIIBI OIIK-1.6
XUMHUYECKHX CBSI3eH U UX OIIK-1.7
xapakrepuctrka. CTpoeHue u OIIK-1.9
CBOICTBa MOJIEKYJI OIIK-1.10

Mp/

33 MOATOTOBKA K JIEKIIMOHHBIM, OIIK-1.1 JI1.1J12.1 I1K-1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI2.2J13.1
3aHATHUSM, PELIEHUE TUIIOBBIX OIIK-1.3 JI3.2J13.3
CHTYaIMOHHBIX 3a1a4 /Cp/ OIIK-1.4 0132

OIIK-1.5
OIlIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Paznen 4. 4.3nepreruxa
XMMHYECKHX MPOLECCOB.

4.1 DHepreTuka XUMHYECKUX OIIK-1.1 JIT.1J12.1 TIK-1
MIPOLIECCOB. XUMHUYECKas OIlK-1.2 JI2.2J13.1
KWHETHKAa DHEPreTH4ecKue OIIK-1.3 JI3.2J13.3
3¢ EKThI XUMUYECKUX PEAKITHH. OIIK-1.4 2122
BnyTpenHss sHeprus u OIIK-1.5
SHTaNbUA. TepMoxumusi. 3aKoH OIIK-1.6
I'ecca. Temnora oOpa3oBaHus OIIK-1.7
XUMHUYIECKIX COCTMHECHHM. OIIK-1.9
[onsaTue 06 SHTPONUH U IHEPTHU OIIK-1.10
I'mb6ca.

/JTex/

4.2 OIIK-1.1 JI.1J12.1 IK-1
OmnpeneneHue SHTAIBINN PEAKIUN OIIK-1.2 J12.2J13.1
HelTpanu3aiuu /J1a6/ OIIK-1.3 JI3.2 JI3.3

OIIK-1.4 2122
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9

OIIK-1.10




4.3 MOJITOTOBKA K JICKIIHOHHBIM, OIIK-1.1 JI1.1J12.1 I1K-1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI2.2J13.1
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-1.3 JI3.2J13.3
CUTYallMOHHKIX 33124 /Cp/ OIIK-1.4 2122
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
4.4 DHepreTuKa XUMHYECKUX OIIK-1.1 JIT.1JI2.1J13. IK-1
npoueccoB. Pacuet sHTansnuu OIIK-1.2 1J13.2J13.3
XUMHYECKHUX peaxiui. /IIp/ OIIK-1.3 0132
OIIK-1.4
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Pazpnen 5. 5.Ckxopoctb
XHMHMYECKHX peakumii u
XHMHMYeCKOoe paBHOBecHe
5.1 KOHCIIEKTUPOBaHUE YUeOHOI OIIK-1.1 JIT.1J12.1 [K-1
1 /MM HayYHOI JTUTEepaTypHl; OIIK-1.2 JI2.2J13.1
OCBOEHHE pa3JiesoB, TEM, OIIK-1.3 JI3.2 JI3.3
OTPaXCHHBIX B MPOrpaMMe Kypca OIIK-1.4 22
1 3K3aMEHallMOHHBIX BOIIPOCaX, HO OIIK-1.5
HE PACCMOTPEHHBIX B X0OZI€ OIIK-1.6
AyJUTOPHBIX U MIPAKTHUECKUX OIIK-1.7
3ansTuii /Cp/ OIIK-1.9
OIIK-1.10
5.2 CKOpOCTh XMMHUYECKHX PEaKIIH, OIIK-1.1 JIT.1J12.1 IK-1
BIIMSIHHE HA Hee Pa3IUYHBIX (PAKTO OIlK-1.2 JI2.2J13.1
-poB. XMMHUYECKOE PABHOBECHE. OIIK-1.3 JI3.2J13.3
Ipunnun Jle-lllarense, cMenienne OIIK-1.4 2122
paBHOBecust /JIex/ OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
53 CKOpOCTh XMMUYECKHX PEAKIIHA U OIIK-1.1 JIL.1J12.1 [K-2
XAMHUYECKoe paBHOBecue /J1ad/ OIIK-1.2 JI2.2J13.1
OIIK-1.3 JI3.2J13.3
OIIK-1.4 0132
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
5.4 Kunernka xummaeckux OIIK-1.1 JIT.1J12.1J13. [K-1
npouecco. PacueT ckopocTu OIIK-1.2 1J13.2J13.3
XUMHUYECKHX peakiuii. [IpaBuiio OIIK-1.3 2122
Banr-T'odda. [Mpunun Jle- OIIK-1.4
[laTense, cMEIICHNE XUMHYECKOTO OIIK-1.5
paBHoBecus /IIp/ OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

Paznen 6. 6. O6man
XapaKTEePUCTHKA PACTBOPOB.




6.1 Boga. O0mmias xapakreprcTuka OIIK-1.1 JI1.1J12.1 [1K-2
pacTBOpPOB. OIIK-1.2 JI2.2J13.1
Croco0bI BEIpaXXEHHSI COCTaBa OIIK-1.3 JI3.2J13.3
pacTBopoB. OU3UKO-XUMUUECKHUE OIIK-1.4 0132
CBOWCTBA PacTBOPOB OIIK-1.5
HEAJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. OIIK-1.6
3akon Bant-T'odpda u Payns. OIIK-1.7
/JTex/ OIIK-1.9
OIIK-1.10
6.2 MOJITOTOBKA K JIEKIIHOHHBIM, OIIK-1.1 JI1.1J12.1 TK-2, TIK-2
MIPaKTHIECKNM, TaOOPaTOPHBIM OIIK-1.2 JI2.2J13.1
3aHATUAM, PELICHUE TUIIOBBIX OIIK-1.3 JI3.2J13.3
CUTYaIMOHHBIX 331a4 /Cp/ OIIK-1.4 21032
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
6.3 OO6m1ast xapaKkTepuCcTHKA OIlK-1.1 JIL.1J12.1 TK-2, I1K-2
pacTBopoB. PacueT koHLEHTpauuu OIIK-1.2 J12.2J13.1
pacTBOpOB OIIK-1.3 JI3.2J13.3
CaoiicTBa pacTBOpOB. OIIK-1.4 21032
KonnurarusHele cBoiicTBa OIIK-1.5
pacTBOpOB OIIK-1.6
Mp/ OIIK-1.7
OIIK-1.9
OIIK-1.10
6.4 [IpuroToBnenue pacTsopa OIIK-1.1 JI.1J12.1 TK-2
3aJlaHHO# KOHLIeHTparmu /J1ab/ OIIK-1.2 JI2.2J13.1
OIIK-1.3 JI3.2J13.3
OIIK-1.4 2122
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Pa3znes 7. 7. PacTBopbI
3/1eKTPOJIUTOB.
7.1 PacTBOpBI 371€KTPOIUTOB. OIIK-1.1 JIL.1J12.1 [K-2
CBoiicTBa pacTBOpOB OIIK-1.2 JI2.2J13.1
anexrponauToB. Pacuer pH OIIK-1.3 JI3.2J13.3
pactBopos. /IIp/ OIIK-1.4 2122
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
7.2 Peakiuu B pacTBOpax OIIK-1.1 JIL.1J12.1 TK-3
3JIEKTPOJIUTOB. OIIK-1.2 JI2.2J13.1
/J1ab/ OIIK-1.3 JI3.2J13.3
OIIK-1.4 2132
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
7.3 TTOJITOTOBKA K JICKITHOHHBIM, OIIK-1.1 JIT.1J12.1 TK-3, T1IK-2
MIPaKTUIECKUM, TaOOPaTOPHBIM OIIK-1.2 JI2.2J13.1
3aHATHSIM, PEIICHUE TUITOBBIX OIIK-1.3 JI3.2J13.3
CUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-1.4 21032
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9

OIIK-1.10




7.4 PacTBOpBI 2J1EKTPOIUTOB. OIIK-1.1 J1.1J12.1 [K-2
DNEKTPOIUTHYECKAS OIIK-1.2 JI2.2J13.1
nuccormanys. Kimaccudukanms OIIK-1.3 JI3.2J13.3
JJEKTPOJIUTOB. TEOpUs CUIIbHBIX OIIK-1.4 0132
9JIEKTPOJIUTOB. 3aKOH pa30aBIeHUs OIIK-1.5
OctBanbpna. ['maponus coneit OIIK-1.6

/JTex/ OIIK-1.7
OIIK-1.9
OIIK-1.10

Pa3znea 8. 8. OkuciaunrebHo-

BOCCTAHOBHTE/ILHbBIE PeaKINH.

OCHOBBI VIEKTPOXHUMHUH.

8.1 OIIK-1.1 JI.1J12.1 TK-5
OKHCAUTENBHO- OIIK-1.2 JI2.2J13.1
BOCCTAHOBUTEIILHBIE PEAKLIUH. OIIK-1.3 JI3.2J13.3
OCHOBBI DIIEKTPOXUMHUH. OIIK-1.4 2122
CocTaBieHHE OKUCIUTENbHO- OIIK-1.5
BOCCTaHOBUTEJIBHBIX PEAKIUH. OIIK-1.6
DNEKTPOIN3 PacIyIaBOB U OIIK-1.7
pactBopos /ITp/ OIIK-1.9

OIIK-1.10

8.2 KOHCIIEKTUPOBaHUE YUeOHOI OIIK-1.1 JIT.1J12.1 TK-5, I1K-2
1 /MM HayYHOI JTUTEepaTypHl; OIIK-1.2 JI2.2J13.1
OCBOEHHE pa3JiesoB, TEM, OIIK-1.3 JI3.2 JI3.3
OTPaXCHHBIX B MPOrpaMMe Kypca OIIK-1.4 2132
1 3K3aMEHallMOHHBIX BOIIPOCaX, HO OIIK-1.5
HE PACCMOTPEHHBIX B X0OZI€ OIIK-1.6
AyJUTOPHBIX U MIPAKTHUECKUX OIIK-1.7
3ansTuii /Cp/ OIIK-1.9

OIIK-1.10

8.3 Peaximm oxucienus- OIIK-1.1 JIT.1J12.1 TK-4

BoccTaHoBneHwusI /J1ab/ OIlK-1.2 JI2.2J13.1
OIIK-1.3 JI3.2J13.3
OIIK-1.4 31
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

8.4 OKuCIUTENBHO- OIIK-1.1 JIL.1J12.1 [K-2
BOCCTaHOBUTEJIHHBIE PEAKIIHH. OIIK-1.2 JI2.2J13.1
OCHOBBI JIEKTPOXUMUH. OIlK-1.3 JI3.2J13.3
CrannapTHbIE SJIEKTPOAHBIC OIIK-1.4 2122
MOTEHIAJIBI METAJIOB. OIIK-1.5
DNEKTPOXUMHYECKIH psif OIIK-1.6
HaNpsDKCHUI METaNIoB. OIIK-1.7
l"anbpBaHUYECKHE DIIEMEHTHI. OIIK-1.9
Kopposzus meranmnos. 3amuTa ot OIIK-1.10
KOppo3uu. Dmexrponus. /Jex/

Paznen 9. 9. lucnepcHbie
CUCTEMBI M KOJLJIOUAHbIE
PacTBOPHI.

9.1 OCBOGHHE Pa3JIesIoB, TEM, OIIK-1.1 JIT.1J12.1 TK4, TIK2
OTpaXeHHBIX B POTrpaMMe Kypca OIIK-1.2 JI2.2713.1
U 9K3aMEHAI[MOHHBIX BOIIPOCAaX, HO OIIK-1.3 JI3.2J13.3
HE PaCCMOTPEHHBIX B XO/I€ OIIK-1.4 21032
ayIUTOPHBIX U IPAKTUYECKUAX OIIK-1.5
3aHSTHIA; COCTaBIICHUE OIIK-1.6
JUTEPaTypPHBIX 0030POB; PELICHUE OIlK-1.7
THTIOBBIX CUTYalIMOHHBIX OIIK-1.9
3amaua /Cp/ OIIK-1.10




9.2 JucriepcHble CHCTEMBL. 1 2 OIIK-1.1 J1.1J12.1 [K-2
Krnaccudukanus o creneHu OIIK-1.2 JI2.2J13.1
JUCTIEPCHOCTH U arperaTHOMy OIIK-1.3 JI3.2J13.3
cocrosiHuto. KomnonaHsie OIIK-1.4 2122
pacTBOpHbI. AncopOiust OIIK-1.5
KOJIJIOUTHBIX PacTBOPOB, OIIK-1.6
o0pa3oBaHHE MUIIEILTHL. OIIK-1.7
Koarynsamus kommounos. /Jlex/ OIIK-1.9

OIIK-1.10
9.3 Konnouaneie pactopsl /J1ad/ 1 2 OIIK-1.1 JI1.1J12.1 TK-5
OIIK-1.2 J12.2J13.1
OIIK-1.3 JI3.2J13.3
OIIK-1.4 2132
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Paznen 10. 10. Xumnueckas
uaeHTHUKANMA
10.1 OCBOEHHUE Pa3/IeNoB, TEM, 1 7 OIIK-1.1 JI1.1J12.1 TK-5
OTpPaXCHHBIX B MPOrpaMMe Kypca OIIK-1.2 JI2.2J13.1
U 3K3aMEHallMOHHBIX BOIIPOCaX, HO OIIK-1.3 JI3.2J13.3
HE PACCMOTPEHHBIX B XOJI€ OIIK-1.4 31
ayJIMTOPHBIX U IPAKTUYECKUX OIIK-1.5
3aHATHI; COCTaBJICHUE OIIK-1.6
JUTEpaTypHBIX 0030POB; pEIICHUE OIIK-1.7
TUTIOBBIX CUTYaIlMOHHBIX OIIK-1.9
3ama4 /Cp/ OIIK-1.10
Paznen 11. 11. KommiiekcHbie
coeTMHEeHUsl
11.1 KOHCTIEKTUPOBaHHE YIeOHOU 1 6 OIIK-1.1 JI1.1J12.1 TKS
U /MJIM Hay4YHOIl JIUTEpaTyphl; OIIK-1.2 JI2.2J13.1
OCBOGHHE Pa3JIesIOB, TEM, OIIK-1.3 JI3.2 JI3.3
OTPAKEHHBIX B IPOTpaMMe Kypca OIlK-1.4 21032
M DK3aMEHAIIMOHHBIX BOIIPOCaX, HO OIIK-1.5
HE PacCMOTPEHHBIX B XOJI€ OIIK-1.6
ayJIUTOPHBIX U MIPAKTUYECKUX OIIK-1.7
3ansaTuil. Pemenne 3amaa /Cp/ OIIK-1.9
OIIK-1.10
Pa3znea 12. IloaroroBka k
HTOTOBOMY KOHTPOJIIO
12.1 ITonroroBka kK UTOrOBOMY 1 36 OIIK-1.1 JI1.1J12.1
KOHTPOMIO (3K3aMEHY) OIIK-1.2 JI2.2J13.1
/Ox3amen/ OIIK-1.3 JI3.2J13.3
OIIK-1.4 2122
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

6. POHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpOJILHBIE BONPOCHI M 3aJaHUS

B teuenue cemectpa npoBoasarcs 2 npomexytounbix koHTpous (ITK1, ITK2), cocTosimx 13 BOnpocoB U 3aj1a4, 10 NpOiICcHHOMY
TEOPETUICCKOMY MaTepUAITy JICKIIUA U MPAKTUICSCKIX 3aHSATHIM.

ITo mucuuruimae Xumusi popMamMu TEKYIIETO KOHTPOJIS SBIISTFOTCS:
TK1, TK2, TK3, TK4 - pemenue 3aaay 1o npeacTaBIeHHbIM BapuaHTaM 3a1aHui.
TKS - Bemonnenue PI'P.

PacuetHo-rpaduyeckas pabota cTyJIEHTOB 04HOM (hopMbI 00yUeHUST

PacueTtHo-rpaduueckas padota (PI'P) na Temy «Xumudeckue pacuetbi». [lenbro BeimonHeHus PI'P sBisieTcs 3akperuieHue

TEOPETUICCKUX 3HAHNH, BHIHOCHMBIX HA CAMOCTOSATENBHYIO PabOTy CTYJCHTOB, TIO3BOJISTIONIIX OCBOUTH CIICIIAATBHBIC Pa3IeITbl
JUCLIUIIINHEL.
B 3agauu PI'P Bxoaur:




. HAY4UTHCS 3aMUCHIBATH YPABHEHMS PEAKIIMU B MOJCKYJSPHOIl 1 MOHHOU (opMmax;

. BECTH pacyeTsl Mo (GopMyJaM M YPABHCHUSM XUMUYCCKHAX DPEaKIIHIA;
. paboTaTh caMOCTOSATENBHO;
. HAYYHUTHCS HACHTU(QUIIMPOBATH BEUIECTBA

Crpykrypa pacueTHO-rpaduuecKoil paboThbl U ee OPUEHTUPOBOYHBIH 00BEM

3apmanue (1 c.)

1. lucniepcHbIe CUCTEMBI.

2. KoMmIekcHbIe COeUMHEHH.

3. OcHOBBI HJICHTH(HUKALUE HEOPTaHHICSCKUX COCTHHEHHH.

4. I'anpBanndeckue dmeMeHThl. DJ]C raTbBaHHISCKUX dJIEMEHTOB.

5. DnexTponn3 pacIiIaBoB U pacTBOPOB. 3akoH Dapazes

CHHCcOoK HCII0JIb30BaHHBIX HCTOYHUKOB (0,5¢.)

Bemonasiercst PI'P ctyneHTOM HHIMBHIYaTBHO ITOJ] PYKOBOACTBOM ITPENOAABATENS BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITEIBHO.
Cpok criauu 3aKOHUYEHHOH paboThHI Ha POBEPKY PYKOBOJUTEIIO YKA3bIBaeTCs B 3a7aHnu. [ocie mpoBepku U TOpaObOTKH YKa3aHHBIX
3aMevaHuil, paboTa 3alUIaeTcs.

HaunmeHnoBaHue 1abopaToOpHBIX paboT

OmnpeneneHue YKBUBAJIICHTHOI MacChl MeTalia 10 00beMY BBIASIUBILETOCS BOJOPOA.
OmnpeneneHue SHTANBINU PEAKIMU HEHTpanu3auu

CKOPOCTh XMMHUYECKUX PEAKIII U XUMUYECKOE pAaBHOBECHE

IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPaLUK

Peaxiu B pacTBOpax 3MEKTPOIIUTOB

Peaxuiuy okHCIEHUA-BOCCTaHOBICHHUS

Konnonansie pactBopst

THUITIOBBIE KOHTPOJIBHBIE 3AZJAHWS NI UHBIE MATEPUAJIBI, HEOBXOMMBIE /UL OLIEHKH 3HAHWI,
YMEHNU, HABBIKOB U (MJIN) OIIBITA AEATEJIBHOCTHU

TEKYILUI KOHTPOJIb Ne 1
BAPUAHT Ne 1
Maxc.6armr
1. PaccunrtaTh 3KBUBAJICHTHYIO MacCy CJIEIyIOIINX COeIUHEHUN:
H3BO3, NaH2PO4 2
2. 1 r IByXBaJICHTHOTO METallIa BEITECHSIET U3 pacTBOpa
MezHOM conu 2,61 T Meau. BeuuciuTe S5KBUBaIEHTHYIO
Y aTOMHYIO MacChl M HA30BUTE METAJJI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/MOJIb. 3

BAPUAHT Ne 2
Maxce.6amn
1. PaccunTaTh SKBHBaJCHTHYIO MacCy CICIYIONINX COCTMHCHUI:
P205, CaOHNO3 2
2. BIYHCITUTE SKBUBAICHTHYIO MAaCCy METAJLIa, €CIIH €0 OKCUJT
conepxur 19,66 % xuciopona. 3

BAPHUAHT Ne 3
Maxkc.6amn
1. PaccunTaTh SKBHBaJCHTHYIO MacCy CICIYIONINX COCTHHCHUI:
Fe(OH)2, Ba(NO3)2 2
2. 10 r MeTas1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOpOa,
M3MEPEHHOTO NMpH H.y. HalTi S5KBHBaJCHTHYIO Maccy MeTala. 3

BAPUAHT Ne 4

Maxc.6armr
1. PaccunTtaTh 5KBUBAJICHTHYIO MacCy CJEIyIOIINX COeTUHEHU:
PbS, CuOHCI 2
2. Onpenenure 3KBUBAJICHTHYIO MacCy MeTaja, ecilu
€ro coequHeHue ¢ GTopoM conepxkut 87,5 % meraia.
OkBuBaneHTHas Macca ¢pTopa paBHa 19 r/mMomb. 3

BAPUAHT Ne 5
Makc.6amn
1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLMX COCTUHEHUI:




Si02, K2HPO4 2
2. U3 2,4 r metasia nonydeHo 4,8  cyabduaa MeTamia.
OKBHBaJEHTHas Macca cepsl paBHa 16 r/monb. Haiinure

SKBUBAJICHTHYIO MacCy MeTajula. 3
BAPUAHT Ne 6
Maxc.6amn
1. PaccunTtaTh 3KBUBAJICHTHYIO MaccCy CJlEIyIOIINX COeIUHEHU:
Ca(OH)2, AI2(SO4)3 2
2. Ilpu pactBopeHun B kuciaore 11,9 r meTamia BeLAETNIOCH
2,24 1 Bomopo/a, U3MEpEeHHOTo npu H.y. Onpenenute
SKBUBAJICHTHYIO Maccy MeTajuia. 3
BAPUAHT Ne 7
Makc.6amn
1. PaccunraTh S5KBUBAJIEHTHYIO Maccy CIEIYIOLMX COCTUHEHUIL:
HNO3, Fe(NO3)3 2
2. OnHO ¥ TOXE KOJIMYECTBO METaJlIa pearupyeT 0e3 ocraTka
¢ 0,4 r xucnopoaa u 0,8 npyroro snementa. Haitnure
SKBUBAJICHTHYIO Maccy 3JIEMEHTA. 3
BAPUAHT Ne 8
Maxkc.6amn
1. PaccunrtaTh 3KBUBAJICHTHYIO MacCy CJIEIyIOIINX COeTUHEHU:
NH4Cl, MgOHBr 2
2. Ha ne#itpanusanuro 19,6 T kuciaoTsl Tpedyercs 16 T
ruapokcuaa HaTpust. ONpeaennTe SKBUBAJICHTHYIO MAcCy KHCIIOTEL. 3
BAPUAHT Ne 9
Maxkc.6amr
1. PaccunTtaTh SKBUBAJICHTHYIO MacCy CJEIYIOIINX COeTUHEHUI:
H2S04, NaHSiO3 2
2. IIpu cxxuranuu 1,8 r TpexBaJIeHTHOro0 MeTajuia Mojay4yeHo 3,4 r
ero oxcuna. HalimuTe SKBHBAJICHTHYIO M aTOMHYIO MAcChl MeTaa. 3
BAPUAHT Ne 10
Maxc.6amn
1. PaccuntaTh SKBHUBaJEHTHYIO Maccy CIEIYIOLUNX COCTUHEHUI:
Zn(OH)2, FeSO4 2
2. Omnpenenute SKBUBAICHTHYIO Maccy Metaa, 0,12 r kotoporo
BBITECHSIIOT U3 KHCIOTHI 112 Ml Bomopoaa, U3MEPEHHOTO MpH H.Y. 3
Kpurepuu onenku:
- OIIEHKA «OTJINYHO)» BBICTABIACTCS CTYJICHTY, €CIIN OH Habpan 5 6amioB
- OLICHKA «XOPOLIOY» BBICTABIISIETCS CTYACHTY, €Cli OH Habpan 4 6amnos
- OIICHKA «YJIOBIICTBOPUTEIIEHO» BBICTABIISACTCS CTYICHTY, €CIIM OH Habpai 3 0aiuioB
- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIICTCS CTYICHTY, €CIH OH HaOpax MeHee 3 0asioB.
TEKYIIUN KOHTPOJIb Ne2
BapuanT Ne 1
1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-Horo (1o Macce) pac-TBopa.
4
2 Omnpenenutb MaccoByto goto HNO3 B 10 H. pacTBope, ¢ miIoTHOCTBIO 1,29 /M. 6
Bapuant Ne 2
1 Onpeznenure MaccoBylo 100 (B %) xiopuna kainus B pactBope, conepxamem 0,053 kr KCI B 0,5 1 pactBopa,
TUTOTHOCTB KOTOPO-TO paBHa 1,053 r/™mir.
4
2 Beruncnuts HopMansHOCTh 14,7 %-Horo pactBopa H2SO4, ecnu moTHOCTh pacTBopa paBHa 1,1 r/mi. 6
Bapuant Ne 3
1 B xakom ob6wveme 0,05 M pactBopa Ca(OH)2 comepxutcs 2,8 r Bemiectsa?
4
2 Beranennts MomsapaOcTh 10 %-Horo pactBopa Na2SO3, minoT-HOCTE KoToporo 1,05 r/mi. O0bem pactBopa paBeH |

IL. 6




Bapuant Ne 4

1 B 20 1 20 %-noro pactBopa Haxonutcsa 476 r KOH. KakoBa minotHOCTH 3TOrO pacrsopa?
4
2 Berancnnts MomsapaocTs 18 Y%-Horo pactBopa HCI ¢ mnotHo-cThIO 1,09 /ML 6
BapuanT Ne 5
1 B kaxo#t macce Bogwl cieayet pactBoputh 30 T KBr, 94To0bI mo-nmyunTh pactBop ¢ MaccoBoi moineit KBr, paBHoit 6 %.
4
2 Beruncnuts HopManisHOCTE 10 %-Horo pactBopa Na2SO03, mior-HocTh KoToporo 1,05 r/mi. O6beM pacTBopa paBeH 1
1. 6
Bapuant Ne 6
1 Kakas macca xmopuna 6apust cogepxurcs B 0,1 m 0,1 H. pacTBo-pa?
4
2 Beruncnuts MonspaocTh 10 %-HOro pactBopa kapOoHaTa HaTpus, INIOTHOCTE Kotoporo 1,08 r/min. O6wveM pacTtBopa
paBeH 1 1. 6
Bapuant Ne 7
1 Borurcnute HOpManibHYHO KOHIIeHTpaluio pactBopa K2S04, B 0,02 1 kotoporo coaepxwurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.
4
2 Kakoii 06bem 2 H. pactBopa H2SO4 motpedyercs miast mpurotoB-nerus 500 mn 0,5 H. pactBopa? 6
Bapuant Ne 8
1 B xakom ob6weme 0,1 H. pactBopa comepxkurcs 8 T CuSO4?
4
2 ITnotHOCTE 10 %-HOTO (110 Macce) pactBopa Na2SO4 pasHa 1,091 r/mi. PaccumraTs MOJSIIBHOCTB 3TOTO pactBopa. 6
BapuanT Ne 9
1 N3 400 T 20 %-Horo (10 Macce) pacTBopa MpH OXJIAXKIS-HUHM BBI-IEIMIOCh 50 T pacTBOPEHHOTO BelecTBa. Yemy paBHA
MaccoBasi J10Jisl 3TOTO BEIIEeCTBAa B OCTaBLIEMCS] pacTBope? 4
2 Boruncnuth MaccoByio o0 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH, miotHoctsio 1,310 r/mi. 6

Bapuanr Ne 10

1 Kaxkoit 06vem 0,05 1. pactBopa KNO3 moxHO momyunts u3 100 mi 1 H. pacTBopa? 4
2 ITnotHOCTE 15 %-HOrOo (110 Macce) pactBopa H2SO4 papna 1,105 r/mi. BerMuciInTh MOJNSIIBHOCT 3TOTO
pacTBopa. 6

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ACHTY, €ClM OH Habpain 10 Gamios

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpai 8 OaioB

- OLIEHKA «YyJIOBJICTBOPUTENEHOY BRICTABIIACTCA CTYICHTY, €CJIM OH Habpai 6 6amioB

- OLICHKA «HEY/IOBJIETBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpai MeHee 6 6auioB.

TEKYILWI KOHTPOJIb Ne 3

Bapuant Ne 1

1. Hanmmmre ypaBHeHHs! peakiuii B MOJICKYJIAPHOH U HOHHO-MOJIEKYIIIpHO# (hopMme:

a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S0O4 — 4,5
2. Hanmmure ypaBHEHHS peaKiiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJISIPHOH (hopMme.

Vkaxxute cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2§S + HOH — 4,5
Bapuant Ne 2

1. Hanmmmre ypaBHeHHs peakuyid B MOJICKYJIAPHOH U HOHHO-MOJIEKYIISIpHO# (hopme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl — 4,5
2. Hanmmmre ypaBHeHHS peakiyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOI (hopMe.

VYxkaxwure cpexny pactBopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH — 4,5
Bapuant Ne 3

1. Hanummre ypaBHEHUs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYIAPHOH (opme:




a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 — 4,5

2. Hanmummre ypaBHEHHS Peakui B MOJICKYJISIPHOI U HOHHO-MOJIEKYJISIpHO#H (opme.

Yxkaxure cpeny pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH — 4,1

Bapuanr Ne 4

1. Hanmmwte ypaBHEHHS peaKiiii B MOJIECKYISIPHOH M HOHHO-MOJIEKYIISIpHOI (hopme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI — 4,5
2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpexy pacTsopa u pH:

a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuanr Ne 5

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

a) Na2SO4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S0O4 + KOH — 4.5
2. Hanmmmre ypaBHEHHsI PEaKIHii B MOJIEKYJSIPHONW M HOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:

a) NH4F + HOH —

0) ZnBr2 + HOH —

B) K3PO4 + HOH — 4,5

Bapuant Ne 6

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

a) FeCl2 + Na2S —

6) CH3COOK + H2S504 —

B) CaCO3 + HNO3 — 4,5
2. Hanmmmure ypaBHEHHS peaKiiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpexy pacTsopa u pH:

a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH — 4,5

Bapuant Ne 7

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

a) NH4Cl + AgNO3 —

0) Na2CO3 + H2S04 —

B) H2S + KOH — 4,5

2. Hanmmte ypaBHEHUS peakiiuil B MOJIEKYJISIPHON W HOHHO-MOJIEKYIISIpHOH opMe. YKakuTe cpery pactBopa u pH:

a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K25+ HOH — 4,5
Bapuant Ne 8

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

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 — 4,5
2. Hanmmure ypaBHEHHS peakiuii B MOJICKYJIIPHOH 1 HOHHO-MOJICKYJISIPHO (opMe. YKaxkuTe cpery pacTBopa u pH:

a) NH4CN + HOH —

6) FeCI3 + HOH —

B) K2CO3 + HOH — 4,5

Bapuant Ne 9

1. Hanniwmre ypaBHEHUS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) CuSO4 + NaOH —

6) NaOH + H2S04 —

B) CaCO3 + HBr — 4,5
2. Hanmmure ypaBHEHMsI PEAKIHi B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# opMme. Ykakute cpeny pactBopa u pH:
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH — 4,5




BapuanT Ne 10

1. Hanmmwre ypaBHEHHS peakiiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIpHOH (hopme:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH — 4,5
2. Harmmure ypaBHEHUS PeaKIiii B MOJIEKYJISIPHOW 1 HOHHO-MOJIEKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCl2 + HOH — 4,5

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIM OH Habpain 9 6ajuio

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpas 7 6aioB

- OLIEHKA «YyJIOBICTBOPUTEIBHOY» BBICTABIIACTCS CTYCHTY, €CII OH Habpai 5,4 6anos

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai MeHee 5,4 6aos.

TEKYIUI KOHTPOJIb No4
BAPHUAHT Ne 1

Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa-3aB OKUCIUTEIh U BOCCTAHOBHUTEIb
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20 3
0) CI2 + KOH — KCI + KCIO3 + H20 3
Omnpeenure TUII IPUBEICHHBIX BBIIIEC OKUCIUTEEHO-BOCCTAHOBUTEIBHBIX PEAKITHIA

BAPHAHT Ne 2
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPABHCHUHN PACCTaBUTh KO3()(DUIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3
0) K2SO3 — K2S04 + K2S 3
Omnpeenure TUI MPUBEICHHBIX BBIIIE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PE-aKIIUii

BAPUAHT Ne 3
Makc.6amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINUCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3
0) 12 + KOH — KIO3 + KI + H20 3
Onpe,uenHTe THUI MIPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pe-aKI_lI/Iﬁ

BAPUAHT Ne 4
Makc.6amr
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3((DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

Onpe;[enI/ITe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKquI

BAPUAHT Ne 5
Makc.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

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

OHpC}IeJ’II/ITC THII IPUBCACHHBIX BBIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.IPIfI

BAPHAHT Ne 6
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUH PaCCTaBUThH KOG DUITHCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEI

a) H2S + HIO3 — S + 12 + H20 3
6) KCIO3 + HCI — CI2 + KCI1 + H20 3

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-am.mﬁ




BAPUAHT Ne 7
Makxkc.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

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

OHpC}IeJ’II/ITC THUII IPUBCACHHBIX BBIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.[PIﬁ

BAPHAHT Ne 8
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

a) PbO2 + HCl1 — PbCl2 + CI2 + H20 3
6) HIO3 + HI — 12 + H20 3

Onpeﬂeane THI TPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEILHBIX pe-axunﬁ

BAPHUAHT Ne 9
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KOI(D(DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) KMnO4 + HCl — CI2 + MnC12 + KCl1 + H20 3
6) HC103 —ClO2 + HCIO4 + H20 3

OnpenenHTe THUII IPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 10
Makc.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI1 + H20 3
6) Cul2 — Cul + 12 3

OHpC}IeJ’II/ITC THUII IIPUBCACHHBIX BbIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.IPIfI

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ACHTY, €CIIM OH Habpai 6 O6ajuioB

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpain 5 6amioB

- OLIEHKA «YyJIOBJIETBOPUTENEHOY» BBICTABIACTCA CTYICHTY, €CIIM OH Habpai 4 6anioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpain MeHee 4 Gauios.

[TPOMEXXYTOYHBII KOHTPOJIb Ne 1

Bapuant Ne 1

L. CocraBbTe MOJHYIO AIEKTPOHHYIO GopMyiry anemenTa Ne 85. HazoBuTe 3TOT 3/lE€MEHT U yKaXKU-T€, B KAKOM IE€PUOJE,
rpynie U NOATrpyINIe OH HAXOAUTCS, K KAKOMY CEMEHCTBY OTHOCUTCS U Ha KAKUX SHEPIreTUUECKUX YPOBHAX U MOLYPOBHAX
HaXOJATCS €T0 BAJICHTHBIE 3JICKTPOHBL.

2. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy odpazoBanusi mosnekyd H2 u N2. Ckonbko G- U m- cBsze
B 3TUX MOJIEKyJ1ax?

3. TemoBoit addexr peaximu C(x) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 k/[>x. Beraucnauts craHmapTHyIO
sHTanbnH0 00pazoBanus N20, ecnmu AHCO2 (r) =-393, 5 kI»/MOb.

4. Kak crnegyer u3MeHUTh JaBICHHUE Ta30BOM CMECH JUIS TOTO, YTOOBI YBEITUYUTh CKOPOCTh PEaKIIMU 2802 (1) + O2 (r)
—2S03(r) B27paz?

5. BeramennTs TeMneparypHbId K03((GHINEHT CKOPOCTH PEaKIUH, €CIIU MPHU MOBHIIIEHNH TeMme-paTypsl Ha 40 °C peakmus
yckopsiercst B 16 pas.

6. Kak cMecTuTh BI€BO paBHOBECHE PEAKLIMU

N204 (r) [ 2NO2 (r) — 184,6 kI[x?

BapuanT No 2

1. CocTaBbTe MOJHYIO MIIEKTPOHHYIO (hopMymy ¥oa U rpadUUuecKylo CXeMy pacIpeesieHus ero JIEKTPOHOB 10
SHEPreTHUECKUM SUeiikaM B HOPMAIEHOM U BO30YKIEHHOM COCTOSTHHAX. Kak BiuseT creneHb BO30YKICHHUS dJICKTPOHOB Hoga Ha
€ro BaJeHTHOE COCTOSHUE?




2. Kakue Tums! xumuueckoi cBA3M UMEIOT MecTo B Monekynax CO2, CI2? M306pa3uTh reoMeTpude-cKoe CTPOCHHE
MOJICKYJI ¥ CXEMBI [IEPEKPBIBAHUSI SJICKTPOHHBIX 00JIAKOB.

3. PaccunTats sHTaNBINIO 00pa3oBanmsa HCI, ncxoas n3 TepMOXUMHYIECKOTO yPaBHEHHUS

4 HCI (r)+ O2(r) =2 H20(1) + 2 CI12(7),

ecim AHx.p. = -114,2 k>, AHH20(r) = -241,8 xJ>x/M0b

4. Kak u3menurcs ckopocts ob6patHoi peakiuu N2 (r) + O2 (1) [1 2NO (r), eciiu yBeIMYUTh aBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTh IOCTOSIHHOU?

5. Kak u3MeHHTCSI CKOPOCTh peaknuu MpH HnoHmxkeHun Temmeparypsl ¢ 80 °C no 50 °C, ecnu TeM-nepaTypHBbIi
KO3 (PHUIIHEHT CKOPOCTH PEaKyu paBeH 27

6. B xakoM HampaBJICHHH CMECTHUTCS PAaBHOBECHE PEAKIIUH

2CO (r) + 02 (r) [12C0O2 (1) — 566 x/]x

a) IpH MOHIKEHUHU TeMIIEpaTyphl;

0) Npy MOHKEHUH JTaBICHUSA?

Hanumre Belpa’keHHE KOHCTaHThI PABHOBECHSI 9TOM pEaKLuu.

Bapuant Ne 3

1. Kak u3MeHsroTca CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsIOB SIEP UX aTOMOB:

a) B IpeZiesiax JaHHOTO Neproa; 0) B mpeaenax AaHHo! rpynnbl. OTBET NpOUIUTIOCTPUPOBATh IPU-MEPAMHU.

2. Kax obpa3yercs noHHas cBsi3b? Kakue 3neMeHTHI criocoOHbI ee 00pa3oBbiBaTh? IIpuBeCcTH NPH-MEPHI.

3. CKOJIBKO TEIUTOTHI BBIAGNUTCA NpH OkuciIeHHH 103 1 amMMmaka, M3MEpEeHHOTO IIPH HOPMAJbHBIX YCIOBHSAX, IO PEAKINH:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k[l

4. Kax u3menurcst ckopocts npsimoit peakuuu 2CO (1) + O2 (1) [1 2CO2 (T), ecnu AaBlIEHUE B CHCTEME YBEIUYUTH B 4

paza?

5. BeranennTs TeMnepaTypHbIi K03(OGHUINEHT CKOPOCTH PEaKUUy, €CIIU MpPH MOBHIIIeHHH Temie-patypsl ¢ 10 °C mo 70 °C

CKOPOCTb PEaKI1K Bo3pocia B 729 pas.

6. Kakumyn M3MeHEHUsIMU TeMIEpaTyphbl, JABIEHUS U KOHLEHTPALUU MPOAYKTOB PEAKIIMU MOXKHO CMECTUTh PaBHOBECHE B

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

Bapuant Ne 4
1. Kakne »nmeMeHTHI IepHOINUEeCKON CHCTEMBI TIPECTABIAIOT CO00I caMblif aKTHBHBII METalUl M CaMblil aKTHBHBIHA
HemeTasn? JlaTh OOBSICHEHUS U COCTAaBUTh MOJHbIE 3IEKTPOHHBIE (hOPMYIIBI THX DIIEMEHTOB.
2. N300pa3uth cTpykrypHbie Gopmyisl coeaunenuii K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTe-TICHU OKHCICHHOCTH
3JIEMEHTOB B 3THX cOoeAMHEHMsIX? Kakie THIIBI XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKyJax?
3. BbruncnuTh, CKOIBKO TEIUIOTH BBLAEIUTCA MpH o0ure | kr cynbduaa MUHKA 10 PeaKIuu:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 ]k
4. Bo ckompko pa3 3amemmures mpsamast peakuus  3H2 (r) + N2 (r) [ 2NH3 (1) €CJIN JIaBJIEHUE B CUCTEME yMaJeT B 2
paza?
5. Ha ckonmpko rpagycoB Hago yBEIHUYHThH TEMIIEPaTypy, UTOOBI CKOPOCTh PEaKIMU Bo3pocia B 27 pa3s, eclu
TeMIEepaTypHbIH KO3 (OUINEHT CKOPOCTH PeaKny paBeH 37
6. B xakoM HamnpaBIEHUM CMECTUTCSI PABHOBECUE PEaKLUU

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

0) IIpH NOHIKCHUH TEMIIEPATYPHI;

B) IIpU NOBBIIEHNH KoHIeHTpanun CO2?

BapuanT Ne 5

1. N300pa3uth pacrpeneneHne 3JIeKTPOHOB MO KBAaHTOBEIM SYeHKaM B aToMax aproHa, KambIws, docdopa.

2. IMpuBectn mpuMep MONEKYJBI ¢ Sp2- THOpHIU3anUeH EKTPOHHBIX 00nakoB. Kakoit yrom mMexmay cBA3sSMH B 3TOH
Moutekyie? V300pa3nThb ee MpocTpaHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO o0pa3zoBanus CS2, ucxons M3 ypaBHEHHS

CS2+302— CO2+ 2802 + 1100 x/Ix,
eciiu AH CO2 (1) = - 393 x/]x/ moab, AH SO2 (1) = - 297 x/]x/ Mmoib

4. Kax u3mMeHHUTCsI CKOpOCTh peakiuu 2NO (r) + CI2 (r) [1 2NOCI (1) pH yBenuueHUH KoHueH-Tpauud NO B 2
paza?

5. Kak u3MeHHTCSI CKOPOCTh peakiuu MpH HoBsimeHun TemmepaTypsl ¢ 0 °C o 50 °C, ecnu TeM-mepaTypHBbIi

K09 UIIMEHT CKOPOCTH PEAKITHH PaBeH 37

6. B xakoM HampaBJICHHH CMECTHTCS PAaBHOBECHE PEAKIIUH

N2 (r) + 02 (r) [J 2NO (1), AH° > 0
a) TIPY [OBBILICHHH TEMIIEPATYPBI;
0) IpY MOHKESHUH TaBJICHUS?
Hanwmute BeIpaykeHHE KOHCTaHTHI PAaBHOBECHS 3TON PEaKIUH.

Bapuant Ne 6
L. BaneHTHBIC 3JIEKTPOHBI aTOMOB 3JEMEHTOB ONHCHIBAIOTCS (pOpMyIIaMHu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH JI€MEHTHI X COCTaBBTE MOJIHBIE JICKTPOHHBIE ()OP-MYIBI IX aTOMOB.
2. [IpuBecTu mpuUMeEpPbl MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMbI COCTUHSUTUCH Obl KOBAJICHTHOW MO-JISIPHOW M HEMOJIAPHOM




CBsI3b10. 1300pa3uTh CXeMbI CTPOCHHUS STHX MOJICKYIL.
3. Beruncnuts sHTaNBINI0 00pasoBanus npornana C3H8 ucxons U3 ypaBHEHUS €ro CropaHus
C3HS(r) + 502(t) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 ]Ik,
eciim AHCO2(r) = -393, 5 x/Ix/monb, AHH20(t) = -241,8 x/[)/Mob!
4. Paccuuraiite ckopocth xumuyeckoit peakuun — 2NO (1) + O2 (1) — 2NO2 (1), eciu KOHLIEHTpa-IKUU BEIIEeCTB
cocrarisitot: [NO] = 0,02 monb/i; [02] = 0,03 Mois/i;
[NO2]=0,01 monb/n

5. BeruncnuTh TeMnepatypHbIi Ko3(G(UIUEHT CKOPOCTH PEaKIMH, €CNU MPU MOBBIIIEHUH TeMmne-paTypsl Ha 30 °C
CKOPOCTb PeaKiuu Bo3pocia B 64 pasa.
6. KaxuMu M3MEHEHUSIMH TEMITepaTyphl, JaBJICHUS W KOHIEHTpanuu [O2] MOXKHO CMECTHTH BIIPA-BO PaBHOBECHE PEAKIIHU

2S02 (r) + 02 (r) [1 2803 (r) + Q ?

Kputepuu onenku:

- OLIEHKA «OTJINYHOY» BBICTABIIACTCA CTYCHTY, €CJIM OH Habpai 15 6annoB

- OLICHKA «XOPOLIO» BBICTABIISIETCS CTYACHTY, €CII OH HaOpan 12 6anios

- OLICHKA «YIOBJICTBOPUTEIILHO)» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan 9 Oamios

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIIIETCS CTYACHTY, €CIH OH Habpax MeHee 9 6aioB.

ITPOMEXYTOYHBI KOHTPOJIb Ne 2

Bapuant Ne 1

L. JlaiiTe ompezeneHue pacTBOpa, paCTBOPUTENs, pACTBOPEHHOro BemecTBa. Onpenenure pacTBO-pUTENb U PACTBOPEHHOE
BEIL[ECTBO B pacTBOpE, ITOIyIeHHOM IpH cMenmBanuu: a) 100 T Boasr u 200 T caxapa; 6) 200 r Bogs! n 100 1 aneroHa.

2. Kak obecrieunts ycnoBus, 3amemnstomue ruaponn3? Kak yckoputs ruaponu3?

3. Omnpenenuts pH u pOH pactBopa, coaepxaiuero 6,75-10-10 mons/n OH™.

4. PactBop, B 200 M1 koTOporo Haxoautcs 3 T Heanekrponura, obnanaer npu 20 0C ocmornueckuMm nasienueM 500 klla.
Omnpenenure MOJIEKYISIPHYIO MacCy BEIeCTBa.

5. Ha ckonmbKko rpagycoB HOBBICUTCS TeMIepaTypa KureHus Bofbl, ecau B 300 T Boasl pacTBoputh 27 T mimoko3sl COH1206?
DOynockonuueckas koHctanta Boabl E = 0,52 °C.

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

Kaxxyurytocs creneds quccounanuu Na2CO3 B atom pactBope. Kprockonnye-ckas koHctanTa Boas! K = 1,86 °C.

Bapuant Ne 2

1. Kak u3Mensiercss pacCTBOPUMOCTh Ia30B B XKUJKOCTAX C MOBBIIIEHUEM Temieparypsl? C MOBbIIIE-HUEM JaBICHUS?

2. Uro Takoe 3IEKTPOIUTHUYECKass AUCCOIMAINSA M KaK 3aBUCHUT 3TOT HpoIecC OT HOHU3HUPYIOIEH CHUIBI PaCTBOPUTEINS H
XapaKkTepa XUMHYECKOI! CBSI3H B MOJIEKYJIE JJIEKTPOIUTa?

3. Yemy paBHBI KoHIeHTparu noHoB H+ m OH™ B pactBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,0?

4. Bbruucinuth ocMOTHYECKOE JIaBIEHUE pacTBOpa, cogepxauiero B 1,4 i1 63 r rmroko3sl C6H1206 mpu 0 °C.

5. BoruuciuTh Temneparypy KpuCTaUIM3allii pacTBopa, coxepxkaimero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonmnueckas koncranra Boasl K = 1,86 °C.

6. PactBop, conepsxkammii 2,5 r NaOH B 200 r Boxs! kumnut npu temneparype 100,31 0C. Haiigute nyst sToro pactsopa

n3oToHnueckuit ko3punuent. EH20= 0,52.

Bapuant Ne 3

I. Kak mpupoaa pacTBOpuTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA pacTBOPUMOCTH? B KakoMm pacTBOpuTelie — BOJAE WU
OcH30I1e — OyAyT JydIlle pacTBOPATHCS aMMHaK U cepoyriepon CS2?

2. Jaiite onpeneneHus CIeAYIOMNAM TEPMUHAM: JJIEKTPOIUTHYECKAsT TUCCOIHAITHS, IIEKTPOIHUTHI, HEIIEKTPOIIHTHI,
KaTHOHBI, aHHOHBI. [IprBeauTe IpUMEpPhl COOTBETCTBYIOIINX BEIIECTB.

3. Ornpenenuth koHueHTpanuo noHoB OH™ B 0,01 M pactBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 - 10-5.
4. Haiitn ocmornueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

5. Beruucnute Temneparypy 3amep3aHus pactsopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BorunciuTh Kaxyulyrocs crenenb auccouuanuu ximopuna kanus KCl B pactBope, cogepxamiem 4,47 r KC1 B 100 r BoasI,
€CJIM 3TOT pacTBOp kpucraumzyercs npu -2 °C. Kpnockonnueckas koncranta Bojasl K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe AuarpaMMa COCTOSHUSI BojbI? KakoBO arperaTHO€ COCTOSHHE BOIBI IPU Cleayro-mmx ycnosusax: a) T = 293 K,
P =100 kIIa; 6) t =50 °C, P =200 ITa?

2. Uro Takoe KoHCTaHTa aucconuanuu? Kak cBsi3aHa KOHCTaHTa JIMCCOIMAIMH CIIAOBIX JICK-TPOJIHUTOB CO CTEMEHBIO X
Jucconyuanuu?

3. Haiitu crenens auccounanyy cepoBOAOPOIHON KHCIOTHI Mo mepBoii crynenu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JIMCCOLIMAIIMK JIJIsl 3TOM ctyneHu pasHa 1,1-10-7.

4. [Ipu 0 °C ocmornueckoe aasieHue pactBopa caxapa C12H22011 paBuo  3,55-105 IMa. Ckoib-KO rpaMMOB caxapa
coxepxurcs B 1 11 pactBopa?

5. ITpu xaxoii mpubau3uTensHO Temneparype Oyner kunetb 40 %-Hplid pacTBOp dTHIOBOro cnupra C2H50H B Bone?
D0ysunocKkonuIeckas 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




BapuanT Ne 5

L. IIpn omMHAKOBBIX JIM TeMIepaTypax KUITAT ¥ KPHCTAJUIM3YIOTCS pacTBOpHUTENh U pacTBop? Chopmynupyiite

COOTBETCTBYIOIHE 3aKOHEIL.

2. Uro Takoe U30TOHUYECKUH KOd(PPULIMEHT U KaK OH CBS3aH CO CTENEHbIO JUCCOLMAIMH DIIEKTPO-JIUTa U YHCIOM HOHOB,

Ha KOTOpbIE pacnasaeTcs B BOJHOM pacTBOpe €ro MosekyJsa?

3. KoncranTa maucconmannu oprodocdopHoii kiuciaorst H3PO4 no mepsoit crynenn pasra 7,11-10-3. IIpenedperas

JUCCOIHAIINEH 10 IPYTUM CTYIEHSIM, BBIYUCIUTE KOHIEHTparuio HoHoB H+ B 0,5 M pacTBOpe KUCIOTEIL.

4. [Ipu kakoii Temmeparype OCMOTHYECKOE JIaBlIeHHE pacTBopa, coaepkaiero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,

nocturHeT 2,84-105 ITa?

5. KakoBa TemmepaTypa KUIIEHHSI pacTBOpa HEMIEKTponnTa, coaeprkamero 3,01-1023 monekyn B IHT-pe BOIBI?

D0ymnnockonuueckas KoHcTanTa Boasl E = 0,52 °C.

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

1. INepeuncaure ¢usmueckue cBOHCTBA BOABL Kakue n3 3THX CBONCTB aHOMaNbHBI? B ueM mpHuMHA UX aHOMATBHOCTH H

KaKoBa pojib aHOMAJIN{ BOJBI B Ipupoje?

2. UYro Takoe CTENeHb NUCCOIMAINN M KaK OHA 3aBHCHT OT KOHIIEHTPaLUH pacTBopa’?

3. Bo ckombko pa3 xoHmeHTpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonpmre, uem B 1 H. pactBope H2S04 (o =

51 %)?

4. Paccuntarh MOJNEKYJSIPHYIO MacCy HEJJIEKTPOJIUTA, €CNIM B 5 J1 pacTBOpa COAEPKUTCA 2,5 T' HEDJIEK-TPOJIUTa, a

ocMoTHYecKoe aBieHue 3Toro pacteopa mpu 20 °C pasno 0,32-105 Ila.

5. Ha ckonmpKko rpagycoB HOBBICHTCS TeMIepaTypa KureHus Bofbl, eca B 300 T Boasl pacTBoputh 27 T mimtoko3sl COH12067?

DOymnockonuieckas kouctanta Boabl E = 0,52 °C.

6. PactBop, coxepxkammii 1,7 T xnopuaa nuaka ZnCl2 B 250 T Bojbl, KpucTauu3yercs: mpu temmepatype -0,230C.

Omnpenenure Kaxyuryocs creness qucconuanun ZnCl2 B stom pactsope. KH20=1,86
Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ACHTY, €CIIM OH HaOpai 15 Gamios

- OIIEHKA «XOPOII0» BEICTABIAETCS CTYICHTY, €Cli OH Habpan 12 GarmmoB

- OLIEHKA «YyJIOBJIETBOPUTENEHOY» BRICTABIIACTCA CTYICHTY, €CJIM OH Habpain 9 6annos

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpain MeHee 9 Gauios.

Urorossiit kouTposs (UK) — sx3ameH.

Bompocs! 11 mpoBeeHust TPOMEKYTOUHON aTTecTaluy B (hopMe dK3aMeHa!

1. OCHOBHBIE 3aKOHBl XUMHH: 3aKOH COXPaHEHMs MAacChl U YHEPrHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOUICHHH, 3aKOH SKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 00BbEMHBIX OTHOILICHUH, 3aKOH ABOTAJIpO M €ro CIeICTBH. METObI ONpeaeIeHHs
MOJIEKYJIIPHBIX MacC ra3oB.

3. [leproanueckuii 3akoH u nepuoanueckas cucreMa JI.1. Menneneesa. [lepuoasl, rpynnsl U MOATPYNIBI EPUOANUECKON
cuctembl. CBA3b CTPOCHHUS aTOMa C TIOJI0KEHUEM 3JIEMEHTOB B TIEPUOIUYECKOM CHCTEME.

4. Crpoenne aroma. IToctynater bopa.

5. KBaHToBbIE UnCna, UX QU3NUECKUIl CMBICI.

6. DNEeKTpOHHAsT OpOUTaNh U «KBaHTOBas staeiikay. [Ipuaiun [Maynm. [IpaBmno XyHpa.

7. CemelicTBa s-, p-, d- i f- 377eMEHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DJICKTPOHHBIE (POPMYIBI HIICMEHTOB.
8. 3aBHCUMOCTbH CBOMCTB aTOMOB OT CTPOEHHS MX DJIEKTPOHHBIX 000JI0YeK. DHEPrus MOHU3AIUHM U CPOJCTBO aToOMa K
JJIEKTPOHY.

9. THIIBI XUMUYECKOM CBSI3HM, UX OCOOCHHOCTH.

10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKH.

1. KoBaneHnTHas xumuyeckas cBA3b, €€ pa3sHOBHIHOCTH. MeTos BaleHTHBIX CBs3eil.

12. Crioco0b1 00pa30BaHsi KOBaJCHTHOW XMMHYECKOH CBS3H.

13. I'mOpuan3anus aTOMHBIX SJIEKTPOHHBIX OpOuTaneil u e€ BHUIBIL.

14. [MonspHOCTH XMMUYECKON CBSI3H. DIEKTPUUECKHUH MOMEHT IMIIOJNS MOJIEKYJIBI.

15. Honnas cBsi3b, €€ ocobeHHOCTH. CTENeHh HOHHOCTH CBSI3H.

16. BopoponHas cBsi3b, €€ 0COOCHHOCTH W BIUSHHE Ha CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHEIE OIpeAeneHus. 3akoH ['ecca U ero ciencTBue.

18. BHyTpeHHsIs1 SHEpIUst U SHTANBNMA. DHepreTndeckie 3PpGEeKTsl XMMUYECKUX MPOLECCOB.

19. Maxkpo- ¥ MHKPOCOCTOSIHHE BEIIECTBa. BepOsSTHOCTh COCTOSIHUSI CUCTEMBI M SHTPOIIHS.

20. HampaBieHHOCTH caMOIPON3BOIBHOTO NMPOTEKAHUS XHMUYECKUX peakiuid. Dueprus ['mboca.

21. Xumuueckas knHeTHKa. CKOpOCTh XMMHUYECKUX PEaKIMid B TOMOTEHHOIH M IeTEpOreHHOM cHCTeMe.
22. BrausiHre npupoabl pearupyrouX BELMIECTB U TEMIIEPATyphl Ha CKOPOCTh XUMHUYECKOH peak-IMu.
23. BnusHue xatanuzaTopa Ha CKOPOCTh XUMHUYECKOH peaxuuu. MexaHu3M JNelcTBUS KaTalu3aTo-pa.
24. Ob6parnMele 1 HEOOpAaTUMBIE XUMHYIECKHE PEAKIUU. XUMHUIECKOe PaBHOBECHE.

25. Cwmemenue xumuueckoro pasHosecus. [lpunnun JlelllaTenbe.

26. Bopna, eé ¢usmueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJIBI.

27. AHoOMasbHbIE CBOWCTBA BOJBI, UX IIPUYUHA U POJb B IIPUPOAE.

28. PactBopsl. ['maparnas Teopus .M. Menneneesa. TemnoBsie 3¢ ekTsl pacTBOpeHHUsI.




29.

30. PacTBOpHMOCTB ra30B B JKUAKOCTSX.

31. KonuenTpanus pactBopoB, €€ BUIBI.

32. OcMoc, 0cMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH Bant — ['odda a1t pacTBOPOB HEINEKTPOIUTOB U TEKTPOIUTOB.
33. INoHmkeHne DaBleHHs HACBIMIEHHOTO Mapa pacTBOPUTENS HaJA pacTBOPOM. 3akoH Paymst 1 pacTBOpOB HEINEKTPOIUTOB
U DJIEKTPOJIUTOB.

34. IoBblIeHNE TEMIIEPATyphl KUIIEHUsT paCTBOPOB. 3aKOH Payiis 1ist pacTBOPOB HERIEKTPOIIUTOB U AIIEKTPOIUTOB.

35. INonmxkeHne TeMnepaTypsl KpUCTAIIH3AHMK PACTBOpA. 3aK0oH Paymst 1 pacTBOPOB HEINEKTPOIUTOB U AIEKTPOIHTOB.
36. Teopust ANEKTPOTUTUUECKOR AUCCOLUALIUY.

37. IMpumennmocts 3akoHOB BanTt — ['odda u Payns x pacTBopam 351€KTpOIHTOB.

38. CnaOble dMEKTPOIUTHI, UX AMCCOUManus. 3akoH pazOasieHuss OcTBaibaa.

39. CuJIbHBIE DJIEKTPOJIMTHL, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peakiyy noHHOro oOMeHa B pacTBOpax JICKTPOJIUTOB. Y CIIOBHS HEOOPATHMOCTH PEaKIHA.

41. DnexrponuTHuecKas Auccouuanus Boasl. HelTpanbHble, KUCIBIE U IIEIOYHBIE PACTBOPHI.

42. Bonoponnsiii nokazarens. llkana pH, meroas! onpenenenust pH.

43. I'unponus, ero KONMYECTBEHHbIE XapaKTEPUCTUKU. 3aBHCUMOCTh TMIPOIHM3a OT KOHIEHTpAlUU M TeMIEpaTyphbl pacTBopa.
44. T'maponu3 conell u ero BUBI (Ha MPUMEPE YPaBHEHUH THIPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucriepcHbIe CHCTEMBI, UX KITaCCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JucnepcHble cUCTEMBI, UX KIacCHU(UKalMs MO CTeneHu AucnepcHOcTH. CBOOOIHO- U CBSI3HO-ANUCIIEPCHBIE CUCTEMBI.
47. YeToiunBOCTE IcHepcHBIX cucTeM. DakTopsl cTaOMIN3alnK AUCIIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHUIIBL.

49. Komnonmnsie pactBopsl. CTpoeHHEe KOIITOUAHON MHIEIUIBL.

50. Koarymsiiys KOJIJIOMIHBIX PAcTBOPOB U (HaKTOphI, €€ BBI3BIBAIOILME.

51. THITEI OKHCITUTETHHO-BOCCTAHOBUTEIFHBIX PEaKIHiL.

52. Peaxuuu oxucnenus. Baxueillne BOCCTaHOBUTEIH.

53. Peakuuu BoccTraHoBieHMs1. BakHenine OKUCIUTENH.

54. OKHCITUTENBHO-BOCCTAHOBUTENBHASL JBOIICTBEHHOCTb.

55. DNEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHUUAIB U PSIJl HANPSDKEHUH METaIOB.

56. Koppo3sust MeTaninos u ee BUIBL

57. Mertozp! 3alIUTHl OT KOPPO3UHU METAIIIOB.

58. [onsaTHe XUMUYECKOH HACHTUPUKAMKY. KadyecTBEeHHbIE peaKkiuy Ha MOHBI.

59. CocrapneHne ypaBHEHHI OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIUi, Peakuii HOHHOTO 00OMEHa, THIPOJI3a ColeH.
60. Koppo3us MeTaJJIOB U €€ BHIBI.

61. MeTo/pb! 3alIUTBI OT KOPPO3HH METAIIOB.

62. OCoOeHHOCTH CBOHMCTB aToMa yTiIepoia B OPTaHHYECCKUX COCTUHEHHIX

63. Xapakrep XUMUYECKHX CBs3el M BaJCHTHOCTh yIJIEpOJa B OPTAaHHMUYECKUX COEAMHEHUSIX

64. Teopus crpoeHus opraHnyeckux coeauHeHuit A.M. bytneposa

65. Baxxnelnye noHATHS OpraHUYECKOH XUMHUU

66. SIBnenune uzomepuu

67. T'omonornueckuit psg. 'omonoru

68. YTIeBoIOpoIHbIE PaHKAIIbI

69. Krnaccudukarust opraHIIeckux COeIXMHEHUH

70. IIpupona U TUIBI XMMUYECKUX CBS3€H B OPraHUYECKUX COCIUHEHHUSAX

71. Tumel XUMHUECKUX CBA3€ll B OpraHMYecKUX coeluHeHHUsX. OCHOBHBIE THIbl XMMUYECKUX pe-aKLUil B OpraHuuecKon
XUMHH

72. AnxaHbI (TIpeeNbHBIC WM HACHIIIEHHBIE YIIeBOIOPOAbl, Mapadunsl). HomenkiaTtypa, gusndeckue, XuMudeckue
cBoiictBa. [lomyuenue, npumenenue. L{uknoankansl

73. AnkeHsl (3THIICHOBBIE yrieBosopoasl). Homenknarypa, gusndeckue, xuMuueckue coiictsa. [lomydenne, npumMeHeHHe.
74. ANKuHBI (alleTHICHOBEIE yriieBoaoponasl). HoMeHnkmaTypa, ¢pusndeckne, XuMudeckie cBoicTsa. [lomydeHue,
IpUMEHCHHE.

75. JlneHoBbIe yrieBoaopoab! (aJIKaaHeHbI)

76. Apomarndeckue yriaeBomoponabl. HoMeHknaTypa, ¢husndeckie, XaMUUecKue cBoicTBa. [loyueHre, mpuMEeHEHHE.

77. Cruptsl. IIpenensabie MEOTOaToMHBIE cUpTHL. Deronsl. HoMeHkmaTypa, Gpu3ndeckne, XUMHYECKIE CBOMCTBA.
Ilony4yenue, npuMeHeHue.

78. Anbnernabl ¥ keToHsl. HoMeHKIaTypa, gusnueckue, XuMuueckue cBoiicTsa. Ilomydenne, npumMeHeHHe.

79. Kapbonossie xucinotel. HomeHnknatypa, gusndeckue, XuMudeckiue cBoiicTa. [lomydeHue, mpuMeHEHHE.

80. Crnoxusle >pupsl. Homenknatypa, ¢pusudeckie, xumuieckue cBoiictsa. IlomyueHne, npuMeHeHHeE.

81. buonornueckn BajkHbIE OpraHUYecKue BeliecTBa. JKupel

82. buonornuecku Ba)KHbIE OPraHUYECKUE BELIECTBA. YTIJIEBOAbI

83. A3oTocoaepiKaliue opraHndeckue coequHeHus. beaku

84. [omumepsl. Knaccupukanus. CrnocoObl MOTy4YeHUS.

PaCTBOpI/IMOCTb TBEPABIX BEHICCTB B KUAKOCTAX.

6.2. Tembl NUCBMEHHBIX padoT

HaumeHoBaHue 1a00paTopHBIX paboT




OmnpeneneHue SKBUBAJICHTHOI MacChl MeTa/lia 0 00beMY BBLICIUBILIETOCS BOJOPOA.
OmnpeneneHue SHTANBINU PEAKIMU HEHTpanu3anuu

CKOpOCTh XMMUYECKHX PEAKLUH U XMMUYECKOE PABHOBECHUE

IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPALUK

Peaxiu B pacTBOpax 3MeKTPOIUTOB

Peakuuu okucieHns-BOCCTAHOBICHUS

Konnonanslie pactBopsl

PacueTtHo-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbro BeimonHeHus PI'P sBisieTcs 3akperieHue
TEOPETUICCKUX 3HAHNH, BHIHOCHMBIX HA CAMOCTOSATENBHYIO PaboTy CTYJCHTOB, TTO3BOJISTIONIIX OCBOUTH CICIIUATBHBIC Pa3IeITbI
JIUCIIUTUINHBI.

6.3. ®oH/1 OLIEHOYHBIX CPEACTB

OOmnii mopsIIOK MPOBECHNUS MTPOLEAYPHI OIICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (VIJTH) OIBITA IESTEINEHOCTH, COOTBETCTBHE
WHAWKATOpaM JOCTIKEHHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH OMpeieNieH B CIEeAYIOUINX JOKATbHBIX HOPMATHBHBIX aKTax:

1. ITonoxxeHue o Tekyuiei arrectanuu 3Hanui oOydaromuxcss B HUMU JITAY (B nelcTByOIIEH peaaKium).

2. ITomoxeHue O MPOMEXYTOTHOH aTTECTAIIH O0YYAIOIINXCS 110 TPOTpaMMaM BEICIIIETO 00pa30BaHuS (B ISHCTBYIOIICH PeTaKINH).
JIOKyMEHTBI pa3MeIIeHbl B cBOOOJHOM JocTyne Ha opunuansHo caiite HUMU JIonl’AY https://ngma.su/ B pa3zgene: I maBHas
crpanuiia/ CBenenus 00 oOpa3oBarenbHOI opranu3aiun/JIokanbHbIe HOPMATHBHBIC aKThI.

3. [Tonoxenue o GoHAe OLIEHOYHBIX CPEICTB [ DNEKTPOHHBIN pecypc] : (MpuHATO perneHruem YueHnoro copeta HUMU JITAY Ne3 ot
27.06.2014r) / HoBouepk. mHx.-Menuop. uH-T JJorckoit [AY .-Onekrpon.naH.- HoBouepkacck, 2014.- Pexxum mpoctyma:
http://www.ngma.su

1. IOKA3ATEJIA, KPUTEPUU U IIIKAJIbI OLIEHMBAHWS KOMITETEHLIVIA

B cOOTBETCTBHU C CO3[aHHOI B HHCTUTYTE OaLIbHO-PEHTUHIOBON CHCTEMOH OLICHKU 3HAHHI CTYICHTOB OYHOU (POPMBI, ISt
JUCIUIUIMHBI pa3pa00TaH KOMIUIEKC TEKYIHX 1 IPOMEXYTOUYHBIX KOHTPOJIEH 3HAHUH C UTOrOBOH OLIEHKOM 3HaHUMH 110 AUCLIHUIIINHE
ucxons u3 100-0ayIbHOM CHCTEMBI, KOTOpast 3aTeM IIePEBOJUTCS B OLEHKH «OTIMIHOY, «XOPOIIO», «YAOBICTBOPHTEIHHOY,
«HEYIOBIIETBOPUTEIIBHOY, «3aUTEHO» U «HE 3aYTCHON.

Kpurepuu oneHuBanus

Bricokuii ypoBeHb

TITyOOKO U MIPOYHO YCBOMII MIPOrPaMMHBIN MaTepHall, HCUEPIIBIBAOLIE, ITOCIEJ0BATENbHO, YETKO U JIOTHYECKH CTPOITHO ero
U3JIaraeT, yMeeT TECHO YBsI3bIBaTh TEOPHUIO C IIPAKTHKOM, CBOOOIHO CHPABIIACTCS C 3a7a4aMy, BONPOCAMH U IPYTHMH BHIaMH
IIPUMEHEHUS 3HaHUM, IPUYEM HE 3aTPYJHSIETCSI C OTBETOM IIpU BUJOU3MEHEHUH 3a/1aHUM, UCIIONIB3YET B OTBETE MaTEPHUAI
MOHOTpahuUecKoN TUTEePaTyphl, IPABMIFHO 000CHOBBIBACT IPHHATOE PEILICHNE, BIaIeeT pAa3HOCTOPOHHUMH HABBIKAMHU H
IpUEeMaMHU BBITIONHEHUS NIPAKTUYECKUX 3a/a4. CHCTEMHO U MJIaHOMEPHO pabOTaeT B TEUCHUHU CEMECTpa.

IToBbI1IEHHBIH ypOBEHD

TBEPJI0 3HAET MaTepHall, FpaMOTHO U 10 CYLIECTBY U3JaraeT ero, He JI0IyCcKas CylIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
HpPaBUIBHO MPUMEHSET TEOPETUUECKUE MONOKEHUS MIPU PEIICHUH ITPAKTUIECKUX BOIIPOCOB U 3a/1a4, BIIaJeeT HeOOXOAUMBIMU
HaBBIKAMH ¥ IPHEMaMH HX BBINOJTHEHHUS. CHCTEMHO U IIIAHOMEPHO paboTaeT B TEYEHUU CEMecTpa.

IToporosslii ypoBeHb

UMeeT 3HaHUA TOJIbKO OCHOBHOIO MaTepualla, HO HE YCBOWII €r0 JeTalleld, OIyCKAeT HETOYHOCTHU, HEOCTaTOYHO IIPaBUIIbHbIE
(OpMyJIMPOBKH, HAPYILIEHHS JIOTHYECKOH TI0CIIEA0BATENFHOCTH B H3JI0KEHUHU ITPOIPAMMHOTO MaTepuaa, UCIIBITHIBACT 3aTPy JHEHUS
TIPH BEIITOJTHEHHUH TIPAKTHIECKUX padoT.

IToporoBerit ypoBeHs HE c(HOPMHUPOBAH

HE 3HAaeT 3HAYUTEeNIbHOM 9acTH MPOrpaMMHOTO MaTepHaa, JOIMyCKaeT CyIeCTBEHHbIE OIIUOKY, HEYBEPEHHO, C OONBIINMU
3aTPYAHEHUSMH BBITIOIHSET IPAKTHUECKHEe paboThl. Kak mpaBuio, OLleHKa «HEyJOBICTBOPUTEILHO» CTABUTCS CTYJIEHTaM, KOTOPbIE
HE MOTYT IPOJOJDKATH 00ydeHNe 06e3 TOTMOITHUTEIHHBIX 3aHATHH 10 COOTBETCTBYIOMIEH TUCIIUITIINHE.

ITpumep CTPYKTYpbI GOPMHUPOBAHHMS OLIEHKH pacyeTHO-rpaduyeckoi paboThl (pedepara, HCCaeI0BaTEILCKON paboThI)
HanmeHnoBaHue nmoka3aTesist

1. KAYECTBO BbITTIOJIHEHW ST PABOTHI

1 . CooTBercTBHE coAepxKaHUs pabOTHI 3a/laHUIO

2. 'paMOTHOCTP H3JIOKEHHUS U Ka4eCTBO oopmiieHns paboTsl. COOTBETCTBHE HOPMATHBHBIM TPEOOBAHMSIM.

3. CaMOCTOATETBHOCTD BBIITOTHEHHS paboThl, ITyOnHa MpopabOTKKU MaTepHaa, HCIOJIb30BaHIE PEKOMEHI0BAHHOM U CIIPaBOYHON
JIUTEPaTyphl

4. I1paBHIIBHOCTH BBIMIOJTHEHHBIX pacyeToB U rpaduueckoii vactu. OGOCHOBAaHHOCTH 1 JIOKA3aTEIFHOCTE BRIBOIOB

O0mas oreHKa 3a KauecTBO PabOTHI

3. OTBETbI HA BOIIPOCBI

NTOT'OBASI OLIEHKA, 6ain

Kputepuu ouenku:
- OLICHKA «3aYTE€HO» BBICTABJISIETCS CTYJICHTY, €CJIM OH Habpay _6_ u Oojee 6anios;




- OLIEHKA «HE 3a4TEHO» BHICTABISIETCS CTYACHTY, €CIIM OH Habpan MeHee 6 Oanios.

IMpumep cTpyKTypHI (OPMHUPOBAHMS OLIEHKH JIAOOPATOPHOH PabOTEI

Wurepsan 6a/uioB 3a mokasarenb, O - g0 [lomyueno
1. TlpenBapurenbHas MOATOTOBKA K J1a0OpaTOpHOH padoTe
2. I'paMOTHOCTD M3JIOKEHUS U Ka4eCTBO O(OPMIIEHHS pPabOTHI
3. CooTBETCTBHE METOAUKN pabOThl CTAaHAAPTHOW METOJHUKE JKCIEpPUMEHTa
4. IlpaBWIBHOCTH BBIIOJHEHHBIX PAacUeTOB W Ipaudeckoil JacTu.
5. O60CHOBAaHHOCTE M JOKA3aTEILHOCTH BBIBOJIOB
6.0TBETHI Ha YCTHBIE BONPOCHI (3aIuTa pabOThI)
NTOT'OBASI OLIEHKA, 6amn

Kpurepun onenxu: - mabopaTtopHasi paboTa CUUTaeTCs YCIEIIHO CTaHHON, €CITU [0 UTOTaM OIICHUBAHUS CTyAEHT Habpal u
Gosee 6ayuIoB, B XKypHaIE MperoiaBaTess 1o JJabopaTopHOH paboTe BBICTABISACTCS OLCHKA «3aYTECHO»

ConeprkaHne KPUTEPHEB OIICHKH YPOBHS HTOTOBOH c(hOPMHUPOBAHHOCTH KOMIICTEHIINI B paMKaX y4eOHOH TUCIUIIINHEI C
3aBepiaroeii GopMmoii KOHTPOIS B BUJE dK3aMeHa (U epeHIPOBAaHHOTO 3a4eTa), 3a4eTa

TpeboBaHus K YPOBHIO OCBOCHUSI MaTepHala

OreHKa «OTINYHOY» BBICTABISIETCS CTYICHTY, €CIIH OH ITTyOOKO M MPOYHO YCBOMJI IPOTPAMMHBII MaTepHall, HCUSPIBIBAOIIE,
MOCJIeI0BATENBHO, YETKO U JIOTHUECKU CTPOHHO €r0 U3JaraeT, yMeeT TECHO YBA3bIBaTh TEOPHUIO C IIPAKTUKOM, CBOOOIHO
CIpaBIIsIeTCs € 3aJa4yaMu, BOIIPOCaMH U IPYyTHUMH BUAaMH IPUMEHEHUs 3HaHUH, IPUUEM He 3aTPyJHAETCSA C OTBETOM IpHU
BUJIOM3MCHEHHH 3a/IaHUH, UCIIOTB3YET B OTBETE MaTeprall MOHOTpa(pUIecKoi TUTepaTyphl, IPaBHIBEHO 00OOCHOBBIBACT IPUHSITOE
pelieHue, BIajgeeT pa3sHOCTOPOHHUMHE HaBBIKAMH M [IPHEMaMH BBITIOIHCHHUS IPAKTHIECKUX 3a/1ad. CHCTEMHO U IJIAHOMEPHO
paboTaeT B TEYEHUH CEMECTpa.

O1eHKa «XOPOILO» BBICTABISETCS CTYAEHTY, €CIIM OH TBEPAO 3HAET MaTepHal, TPaMOTHO U IO CYIIECTBY U3JIaraeT €ro, He JOMycKas
CYILIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, IPABUIIBLHO NIPUMEHSET TEOPETUYECKHUE [TOJIOKEHUS IIPU PEIIEHUH IPAKTUYECKUX
BOIIPOCOB U 3aj1a4, BlafeeT He0OX0UMbBIMU HAaBBIKAMH U IPHEMaMH UX BhINOMHEHHs. CHCTEMHO U INIAHOMEPHO paboTaeT B
TEUeHUU CEMECTpa.

O1eHKa «yJOBIETBOPUTENBHO» BBICTABIAETCS CTYJIEHTY, €CIIH OH UMEET 3HAHHS TOJIBKO OCHOBHOTO MaTepuaa, HO He YCBOMII €ro
JeTaseil, 1omyckaeT HeTOYHOCTH, HEIOCTATOYHO MTPAaBIIIBHbIEC ()OPMYITHPOBKH, HAPYIICHUS JTOTHYECKOH ITOCIEeI0BATEIFHOCTH B
U3JI0’KEeHUH TPOTrPaMMHOI0 MaTepHuaa, HCIBITHIBACT 3aTPy JHEHHS P BBIMOTHEHUU NPAKTUIECKUX paboT.

O1eHKa «HEYI0BIETBOPUTEIBLHO)» BBICTABIISIETCS CTYAEHTY, KOTOPBIN HE 3HAET 3HAUUTENBHON YaCTH MPOrpaMMHOIO MaTepuaia,
JIOIYCKAeT CYIIEeCTBEHHBIE OIMOKH, HEYBEPEHHO, C OONBIINMHY 3aTPYAHEHUSIMH BBIIIOTHACT IpaKTHIecKie paboTel. OneHka
«HEYIOBIICTBOPUTENIFHO» CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOTYT MPOAODKUTE 00ydeHHe 0e3 TOMOTHUTEIbHBIX 3aHATHH 110
COOTBETCTBYIOIEH AUCIUILINHE.

Kpurepun oneHKH 110 AUCIUILIHHE, ¢ 3aBepIaromeil GopMoii KOHTPOIA - IK3aMEH:

OLIEHKa «OTJINYHO)» BBICTABISETCS CTYACHTY, €CIM OH HaOpas 1o uroraM 0aaibHO- peUTUHTOBOI cucteMsl 3a cemectp 90 — 100
0aJ1I10B; OIIEHKA «XOPOILIO» BBICTABIAETCS CTYJICHTY, €CIIM OH HaOpasl 110 UTOraM O0aJlIbHO- PEHTHHTOBOM CHCTEMBI 3a cemecTp 75 —
89 6aIoB; OIEHKA «yIOBIETBOPUTEIHHOY» BEICTABILIETCS CTYACHTY, €CITH OH HaOpas Mo UToraM OayuTbHO- PEHTHHTOBOW CHCTEMBI
3a cemecTp 60—74 6anuoB; OleHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, €CIIM OH Habpal Mo UTOoraM OallIbHO-
PEHTHHIOBOH cHuCTeMBI 3a ceMecTp MeHee 60 OayuIoB.

6.4. IlepeyeHb BH/IOB OLEHOYHBIX CPENCTB

PacuerHo-rpaduueckas pabora. Otuer no nadbopaTopHbiM padotam. [IpomexyToUHBII KOHTPOIIb. ITOrOBBIH KOHTPOIb-9K3aMEH.

1. OUEHOYHBLIE CPEACTBA TEKYIIEI'O KOHTPOJIA:

- TECTHI T4 IIpoBeAeHus pomexyTouHoro kouTpons (I1IK). Xpansarcs B medaTHOM BHUIE Ha COOTBETCTBYIOIIEH Kadenpe;

- pa3zienbl MHAUBULYaNbHBIX 3aJaHuil (IIMCbMEHHBIX PaboT) 00yUaroLUIUXCs;

- HHCTPYKIHH IS TaOOpaTOPHBIX paboT 1 3a1aHus.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOM ATTECTALIMU:

- KOMILIEKT OMJIETOB AJIS DK3aMeHa. XpaHHUTCS B OyMaKHOM BHJIE Ha COOTBETCTBYIOLIEeH Kadenpe. [lomiexxuT exeroqHomy
OOHOBIICHHIO U NTEPEYTBEPKACHNIO. UNCIIO BApHaHTOB OMIIETOB B KOMILIEKTE HE MEHEE YHCJIa CTYJICHTOB Ha 3K3aMeHe.

7. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIsA)

7.1. Pekomenayemasi iutepaTypa

7.1.1. OcHoBHasi iUTEpPaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3parenscTBo, o]
JI1.1 | denucos B.B., OO011as ¥ HeopraHuveckasi XuMusl: yueOHoe 1mocodue st By30B PocroB-Ha-Jlony: @eHukc,
Tamanos B.M. 2013,

7.1.2. JlonoiHUTeIbHAS JTUTEPATYypa




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI2.1 |IHmmvxosuu E. [T Oo6mas xumust: y4e6HO- METOUIeCKoe mocodue Kasanb: U31-Bo Ka3an. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI2.2 | Anmapues A. 1., Xumus : COOpHHK 3a7a4 U YIPaXKHEHUH: yIeOHO-METOINIECKOe HoBocubupck:

Kazaxosa A. A. nocobue HoBocuOupckuii
roCyIapCTBEHHBIH
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. MeTtonuyeckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3ariaBue W3natenscTBo, ros
JI3.1 | Jlyranckas U.A., XUMUS: METOJIMYECKHE YKa3aHU M0 U3YUYCHHIO Kypca U Hosouepxacck: , 2013,
ITanamosa O.10. BBITOJIHEHHIO KOHTPOJILHON pabOTHI VTSl CTYICHTOB 3a09HON
(hopmbl 00yUeHuUs
JI3.2 | lanamoga O.1O., Xumust: COOpHUK 3a/1a4 i1l CAMOCTOSITETILHOU paboThI Hosouepkacck, 2018,
Jpososo3osa T.1. CTYJICHTOB [BCEX HaIpPaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI3.3 | ApoBoBozosa T.U., Xumust: 1a00paTOPHBIA MPAKTHKYM JJIs1 CTYICHTOB BCEX Hosouepkacck, 2018,
[Tamamosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIaraunena E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
7.2. IlepeueHnb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIMOHHOI ceTu "UHTepHeT"
7.2.1 HH(GOPMAMOHHO-CIIPaBOYHBIE 1 TIONCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
722 UH()OPMALMOHHO-CIIPAaBOYHBIC U MOUCKOBBIE cucTeMsl | http://www.chem.msu.su/rus/elibrary/
7.3 IlepeyeHb NPOrpaMMHOro odecreyeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo0nuien3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeitay
733 Microsoft Teams IMpenocraBnsercs GecruiaTHO
734 MS Office professional, CyO6mumen3nonnsIii goroop Ne502 ot 03.12.2020 . AO
«Co¢rJlaiin Tpeio»
7.4 Ilepevyenb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3br nanabix OO0 HayuHnas snekrpoHHas http://elibrary.ru/
oubIMoTeKa
742 Bazer manapix OO0 "Tlpecc-Mudpopm" (KoHCymbTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOIY JIs)
8.1 2321 CrnennambHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpencTBaMu O0YYEHHUsI, CIyKAIIUMHU JJIsI IPeICTaBIeH s nH(opMaln ayautopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | WT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 mIT.;
Hocka - 1 mT.; Paboune mecTa crynentos; Pabodee MecTo mpenogaBaTes.
8.2 2313 CrienanbpHOE MOMENICHHE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU

CpencTBaMK 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTABICHHS HHQOPMALH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WT.; Y4eOHO-HarIsAHBIC TocoOHS — 15

wrt.; PabGoune mecra ctynentoB; Pabouee MecTo npemnogaBaTes.
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2305

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

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

8.4

2102

CrnenunanbHOE OMEUICHHE YKOMILICKTOBAHO CICHUATH3UPOBAHHON MEOEIBIO i TEXHUUECKUMU
CpencTBaMH 00YYEHHUSI, CIy KaIllUMH JJIsI IPEICTAaBICHHS HH(OOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHCTpalmoHHOT0 000pyI0BaHus (IEPEHOCHOM): 9KpaH - | WIT., MpoeKTop - | mT., HeTOyK
- 1 mr.; Anmapar TBO — lmt.; Ammapar TB3 — 1 wt.; ITnura snexrpudeckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 mr.; Tazoananuzarop ['’XI1-3M — 1 wt.; Or"erymmrens — 1 mir.;
Benpo xonycHoe — 1 mT.; JlabopaTopHas mocyna; PacTBopbl peakTHBOB, HEOOXOAMMBIX JJIS
BBITTOJTHEHHS JIAOOPaTOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmibHbli mkad - 1mT.; Becsl Texnoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mir.; Paboune mecta ctynenroB; Paboune mecta
IIpeToAaBaTes.

9. METOIUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCS 11O OCBOEHUIO JUCHTUIIJIMHBI (MOZY JIST)

1.

Metoandeckiue peKOMEHIIAIMA [0 OPTaHM3aIMU CAMOCTOSTENbHOM paboTel oOydaromuxcst 8 HUMU JATAY
[OnexrponHsIif pecypc] : (BBex. B aelicTBue mpukazoM aupekropa Nel06 ot 19 utons 2015r.) / HoBodepk. HHX.-MEJIHOP. HH-T
Jouckoit 'AY.-Dnekrpon. nan.- HoBodepkacck, 2015. - Pexxum mgoctyna: http://www.ngma.su

2. TunoBsle HOPMBI THUTYIBHBIX JINCTOB TEKCTOBOI JOKYMEHTAINH, BEITOIHIEMOH CTYIEHTaMH B YIeOHOM Tporiecce
[Dnexrponnstii pecype] / HoBouepk. umk.-menuop. uH-T JloHcko#t [AY.-Onekrpon. aaH.- HoBouepkacck, 2015.- Pexxum goctymna:
http://www.ngma.su
3. IpoBoBo3oBa, T.M. Xumus: 1ad. npakrukyM ajs ctyn. Bcex Hamnpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [TaTHubIHA ;
HoBouepk. unx.-menuop. us-T Jlonckoii 'AY. - HoBouepkacck, 2018.

4. lanamrosa, O.FO. Xumus: ¢6. 3amad st caM. paboTs! cTya. [Beex Hampasil.] / O. FO. Mamamosa, T. W. JIpoBoBo30Ba ;
HoBouepk. unx.-menuop. uH-T Jlonckoii 'AY. - HoBouepkacck, 2018.




