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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 70
caMocCTOsTebHas paboTa 38
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 28 |28 |28 (28
IIpakruueckue 28 |28 (28 |28
Hroro ayn. 70 {70 |70 |70
Konrakrnas padora |70 |70 |70 (70
Cawm. pabora 38 |38 |38 |38
UYacel Ha KOHTPOIIb 36 |36 |36 |36
HUroro 144 | 144 | 144 | 144
Bumbl KOHTpPONIS B cCeMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 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 NpeABaAPUTEIbHOH OAT0TOBKE 00y4aI0LIerocs:
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 | JucuuminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TaHHOUH JUCHHUILIMHBI (MOAYJIs1) HEO0OX0AMMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O0mmast 3KOJIoTHs

3.2.3 | O3HakoMHUTENbHAs IPAKTUKA

3.2.4 | I[louBoBeAcHNE

3.2.5 | ®dusuka

3.2.6 | I'eomorus

3.2.7 | I'eoskomorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | dusuka oxpyKaroleil cpeapt

3.2.10 | Xumus okpyxaromiei cpembl

3.2.11 | Hay4uHo-uccnenoBatenbckas padoTa (MoydeHHe IePBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIBECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, JKUBOTHBIX 1 MHKPOOPTaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKMX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast padota (HHP)

3.2.16 | CucteMHBbIH aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (MIPOEKTHO-TEXHOJIOTHYECKas ) IPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKHE METO bl aHATH3a

3.2.19 | 3ammTa BRIMYCKHON KBaTH()UKAIIMOHHON pabOoThI, BKIIOYAsk HOATOTOBKY K MPOLEAYPE 3aIIUThI M MPOLELyPy 3alUThI

3.2.20 | BoccranoBiaeHnne BOAHEIX 00BEKTOB

4. KOMIIETEHI[H OBYYAIOIIET OCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTNHBI
(MOJLYJIST)

OIIK-2 : Cnioco0eH NPUHUMATH Y4acTHE B HAYYHO-HCCJIe0BATEeIbCKOM NeATeJIbHOCTH HA OCHOBE HCI0/Ib30BaHUS
€CTeCTBEHHOHAYYHBIX U TEXHHYECKHUX HAYK, YUeTa TPeGOBaHUIl IKOJIOrHYeCKOil U MPON3BOJACTBEHHON (0€30MACHOCTH;

OIIK-2.1 : 3HaeT OCHOBHBIC IMOAXO/IbI K 00CCIICYCHUIO IKOJIOTHYCCKON U TIPOU3BOACTBEHHOMN 0€30I1aCHOCTH 0OBEKTOB
PHUPO000yCTPONCTBA U BOAOIOIH30BAHUS, TPABOBYI0 U HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIIUIO TIPU OCYIICCTBICHUU
HAYYHO-HCCIIEIOBATEIECKON ICATEIIEHOCTH

OIIK-2.2 : YMmeer pemaTh craHiapTHeIe NpodeccroHanbHble 3a]a4u B 00J1aCTH NPUPO1000yCTPOHCTBA M BOJJONIOIB30BaHUS Ha
OCHOBE HCIOJIb30BaHUS €CTECTBEHHOHAYYHBIX U TEXHMYECKUX HAayK, Y4€Ta TpeOOBaHUH HKOJIOTHYECKOH U ITPOU3BOICTBEHHOM
0e30macHOCTH




OIIK-2.3 : Biageet HaBBIKaMH BRIOOpa METOJIOB U/HITH CPEICTB 00ECIICUCHUS
9KOJOTUIECKON M MPOU3BOICTBCHHON OE30MTACHOCTH B 00JIACTH MIPUPOA000YCTPOICTBA M BOJOIIOIH30BAHMS

IIK-13 : CnocoGeH ucnoab30BaTh OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAYYHBIX JUCUHUILIUH, METOAbl MATEMATHYECKOI0 aHAIU3a
U MOJeJTUPOBAHUS, TEOPETHYECKOr0 M IKCIIEPUMEHTAIBLHOI0 MCC/IEIOBAHUSI IPU PellleHUH NPogecCHOHATBHBIX 32124

ITK-13.1 : 3HaeT OCHOBHBIE MPUHIMIIBI aHATM3a CHCTEM IPUPOJO00YCTPOHCTBA M BOAOIIOJIE30BAHUS

IIK-13.2 : YMeeT BBINOJIHATh CTATHCTUYECKYIO 00pabOTKy pe3ybTaToB SKCIICPUMEHTOB

I1K-13.3 : BrazmeeT onbITOM UCIOJIb30BaHUE HAYYHBIX 3HAHUH JJIs1 pelIeHUs] KOHKPETHBIX 3a/1a4 B 00J1acTH
pUpPo1000yCTPONCTBA M BOJIOTIOIB30BAHUS

MK-15 : CnocoGHOCTh NPUHUMATH YYacTHe B HAYYHO-HCCJIEI0BATENBCKHX Pa3padoTkax Mo npoguiiio moaroTroBKM:
CHCTEMATH3HPOBATh NH(OPMALHIO 110 TeMe HCCIeJOBAHMIi, TIPUHUMATH YYacTHE B IKCIePHMEHTAaX, 00padaThIBaTh JaHHbIE

[IK-15.1 : 3HaeT OCHOBHBIEC MOHATHUS HAyYHBIX UCCIEIOBAHNN 1 METOAOIOTHH, STAIBI TPOBEACHUS HAyIHBIX UCCIIEIOBAHNN

[IK-15.2 : YMeet BEIOMpATh U peaIn30BbIBATE METOABI BEJCHNS HAYYHBIX UCCIICIOBAHINA B TIPO(ECCHOHANBHOMH 001acTH,
aHAIM3UPOBATh 1 0000IaTh Pe3yIbTaThl HCCICIOBAHNH, JOBOAUTH UX 10 MPAKTHUECKON peann3annui

[IK-15.3 : Brageer HaBbIKaMu 00pabOTKHM, aHANH3a U 000OIICHHS PE3yIbTaTOB UCCIICIOBAHNUS

IIK-6 : Cnioco0eH MoAroTaBJIMBaTh NPOEKTHYIO JOKYMEHTAIUIO M0 JIMHUM OYHCTKHU BOAbI COOPY:KEeHUI 0YMCTKU CTOYHBIX
BOJI, IPOEKTHYI0 JOKYMEHTAIMIO N0 JIUHUU 00padOTKH 0CaJTKa COOPY:KEHHIi 0UYUCTKH CTOYHBIX BOJI

[IK-6.1 : 3HaeT cBeficHUs O MaTepuaIax TPyOOIPOBOIOB M KOJIOIIECB, CIIOCOOBI X 3al[UTHI OT arPECCUBHOTO BO3JICHCTBUS
TPYHTOB U TPYHTOBBIX BOJI, COBPEMEHHBIE TEXHUUECKNE U TEXHOJIOTHYECKUE PEILICHHUS CO3AaHUS COOPYKEHUN OYUCTKUA CTOYHBIX
BOJ

I1K-6.2 : 3HaeT CBOMCTBA U COCTAB CTOYHBIX BOJ, CITOCOOBI M BUBI OUUCTKH CTOYHBIX BO/T

I1K-6.3 : YMeeT pa3pabarbiBaTh KOHIETITYJIbHBIE JOKYMEHTHI IT0 IPOSKTHPOBAHUIO IMHUKM OYMCTKH BOJBI COOPYKEHUI OUMCTKH
CTOYHBIX BOJ, BBISBIIATH U aHAJIU3UPOBATh IPEUMYIIIECTBA U HEJNOCTATKA BAPUAHTOB IIPOCKTHBIX PELIECHUI, OLICHUBATh PUCKH,
CBSI3aHHBIE C peau3alueil NpoeKTa

[1K-6.4 : YMeeT BBINOJIHATH HEOOXOAUMBIE PACUEThI, HOATBEPIKJAIOLIHNE TI0KA3aTeH, YCTAHOBICHHbBIE TEXHUUECKUM 3aaHUEM,
pa3pabaThIBaTh MPOSKTHYIO IOKYMEHTAIIMIO, B TOM YHCJIE TOSICHUTEIbHYIO 3aIIHCKY

[TIK-6.5 : Bnageet HaBbIKAMU BBISIBJICHHS BAPUAHTOB BO3MOYKHBIX TEXHUUECKUX PEIICHUH, TPUHIIMIIOB ACHCTBUIA U KOMITOHOBOK
JIMHUHU OYHUCTKH BOAbI, BBIITIOJTHCHUA CpaBHHTeHBHOﬁ OLICHKU TCXHUYCCKUX peIHeHI/Iﬁ 1 BapyaHTOB OCHOBHOI'O 060py]10BaHI/I$I
JIMHUHU OYUCTKHU BOJbI

[1K-6.6 : Bnaneet HaBBIKaMH pa3pabOTKH MPOCKTHBIX pEIIeHU ], 00eCTIeYNBAIONINX ITOKA3aTEIN 3aJaHHON
MIPOU3BOAUTEIBHOCTH, HAZIEKHOCTH, yCTAHOBIICHHBIC TEXHUYECKUM 3aJaHUEM U NIPEIIECTBYOINMY CTAIUAMH Pa3pabOTKH, B
TOM YHCJIE MTOSCHUTEIIBHOM 3alIUCKON

5. CTPYKTYPA U COOJEPKAHUME JUCHHUIIJIMHBI (MOAYJIST)

Kon HaumeHoBaHMe pa3iesioB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHuTepaxr. IIpumeyanne
3AHATHSA TeM /BUJ 3aHATHS/ Kype
Pa3nea 1. 1. OcHOBHBIE 3aKOHBI
XHUMHH.

1.1 OrnpeneneHne YKBUBAIIEHTHO 1 4 OIIK-2.1 JIT.1J12.2 0
HMacchl MeTajuia moooseMy OIIK-2.2 J12.3
BBbIIENMBLIETOCS Bogopona. /J1ab/ OIIK-2.3 TIK- 91

6.1 [IK-6.2
ITK-6.3 T1K-
6.4 I1IK-6.5
[K-6.6 TIK-
13.1 TIK-13.2
TIK-13.3 TIK-
15.1 TIK-15.2
IIK-15.3
Paznen 2. 2. CtpoeHue aToma.
Ilepnonnyeckas cucrema
asemeHToB /.. Menneneena.




2.1 Crpoenue aroma. CoBpeMeHHast OIIK-2.1 J1.1J12.2
MO/IEJIb COCTOSIHHSI SJICKTPOHA B OIIK-2.2 J12.3
aToMe. DJIEKTPOHHbBIE 000JIOUKH B OIIK-2.3 TIK- 21
atome. KBaHTOBBIE HHCTA. 6.1 I1K-6.2
Hpunnun [Haymu. [MpaBuno XyHna. [K-6.3 TIK-
ITepuomuueckuii 3axon JI.1. 6.4 TIK-6.5
Memnneneesa B cBeTeE [TK-6.6 I1K-

COBPEMEHHOU TEOpUU CTPOCHHUS 13.1 TIK-13.2

aToma. I1K-13.3 TIK-

/J1ex/ 15.1 TIK-15.2
IK-15.3

2.2 Crpoenue atoma. XuMu4eckast OIIK-2.1 J1.1J12.2
cBs13b. CTpoeHHE aTOMa U OIIK-2.2 J12.3
CHCTEMATHKa XUMUYECKUX OIIK-2.3 TIK- 21
a1eMeHToB. [lepuonnyeckas 6.1 T1K-6.2
cUcTeMa dJIEMEHTOB 1 U3MEHEHNe [K-6.3 TIK-

CBOMCTB 3J1EMEHTOB. THIIbI 6.4 IIK-6.5
XUMHUYECKUX CBSI3EH M MX [TK-6.6 I1K-
xapakrepuctuka. CTpoeHue u 13.1 TIK-13.2
CBOMCTBa MOJIEKYJI TIK-13.3 TIK-
Mp/ 15.1 TIK-15.2
IK-15.3
Pazgea 3. 3.Xumnueckasi CBSI3b U
CTPOeHHe MOJIEKY.JI.

3.1 XuMHYECKast CBSI3b M CTPOCHHUE OIIK-2.1 JIL.1J12.1
MOJIEKYI. OIIK-2.2 JI2.2J12.3
Turet XUMUYIECKON OIIK-2.3 TIK- 21

CBSI3H: KOBaJIEHTHas, 6.1 IIK-6.2
WOHHAs, BOJIOPOHAS, I1K-6.3 TIK-
Metaiuindeckas. CTpoeHue 6.4 IIK-6.5
MoOJIeKyJl. BnusiHue tuna ITK-6.6 ITK-
XUMHUYECKOH CBS3M Ha 13.1 TIK-13.2
CBOICTBA BEILIECTB. ITK-13.3 TIK-
/JTex/ 15.1 TIK-15.2

IK-15.3

3.2 CrpoeHue atoMa. XuMHYECKast OIIK-2.1 JIT.1J12.2
cBs13b. CTpoeHHe aToMa U OIlK-2.2 JI2.3
CHCTEMATHKA XUMUYECKUX OIIK-2.3 TIK- 21
aneMeHTOB. [lepuonuueckas 6.1 I1K-6.2
cUcTeMa 3JIEMEHTOB U U3MEHEHUE I1K-6.3 TIK-

CBOICTB 3J1eMEHTOB. THIIBI 6.4 TIK-6.5
XUMHMYECKHUX CBsI3eH U UX IK-6.6 TIK-
xapakrepucTtrka. CTpoeHue u 13.1 TIK-13.2
CBOICTBa MOJIEKYJI ITK-13.3 TIK-
Mp/ 15.1 TIK-15.2
IK-15.3

33 N3ydenue TeopeTHIecKoro OIlK-2.1 JI1.1J12.2
Marepuana, MoAroToBka K OIIK-2.2 JI2.3
MIPAKTHYECKAM ¥ Ja0OpaTOpHBIM OIIK-2.3 TIK- 21
pabotam. Pemenue 3anau. 6.1 I1K-6.2
BeinonHenue pacyeTHo- ITK-6.3 T1K-
rpaduuecKkoit paboThI. 6.4 TIK-6.5
OdopmiieHne oT4era 1mo [TK-6.6 I1K-
nabopaTopHBIM paboTaMm. 13.1 TIK-13.2
IToaroroBka K UTOrOBOMY ITK-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 IIK-15.2

IK-15.3

Paznen 4. 4.9Hepreruka
XHMHYECKHX MPOIEeCcCoB.




4.1 OHepreTuka XMMUYECKUX OIIK-2.1 J1.1
MPO1IeCCOB. XUMUYECKAS OIIK-2.2 JI1.2J12.2
KUHETUKa DHEPreTU4ecKue OIIK-2.3TIK- | JI2.3J12.4
3¢ EKTHI XUMUYECKUX PEAKIIHH. 6.1 [IK-6.2 21
BuyTpennss sueprust u [K-6.3 TIK-
sHTanbmusA. TepMoxumus. 3aKoH 6.4 TIK-6.5
I'ecca. Temnora oOpa3oBaHus ITK-6.6 TIK-
XUMHUYECKUX COCTMHCHUI. 13.1 TIK-13.2
ITonsTHE 00 SHTPOITUK U SHEPTHH ITK-13.3 TIK-

I'm66ca. CKOpOCTh XUMUYECKIX 15.1 TIK-15.2
peakiuii, BIusSHUE Ha Hee IIK-15.3
Pa3IuYHbIX (HaKTOPOB.
XUMHAYECKOe paBHOBECHE.
ITpunnun Jlelllarense,
CMELICHUE paBHOBecHs.(A
KOHKPETHBIX CUTYaluii)
/JTex/

4.2 DHepreTuka XUMUYECKUX OIIK-2.1 JIT.1J12.2
npoueccoB. PacueT sHTanbINN OIIK-2.2 J12.3
XUMHUYECKUX OIIK-2.3 TIK- 21
PeaKIuii. 6.1 IIK-6.2

/Mp/ I1K-6.3 IIK-
6.4 I1K-6.5
IK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3
4.3 OnpezneneHre SHTAIBINH PEAKIUH OIlK-2.1 JI1.1J12.2
HelTpanu3anuu /J1ad/ OIIK-2.2 J12.3
OIIK-2.3 TIK- 31
6.1 TIK-6.2
I1K-6.3 IIK-
6.4 IIK-6.5
[K-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

4.4 N3ydenue TeopeTHIecKoro OIIK-2.1 JI1.1J12.2
Marepuana, MoAroToBka K OIIK-2.2 JI2.3
MIPAKTHYECKAM ¥ J1a00paTOpHBIM OIIK-2.3 TIK- 21
pabotam. Pemenue 3anad. 6.1 IIK-6.2
BrinosineHue pacyeTHo- ITK-6.3 T1K-
rpaduuecKkoit paboThI. 6.4 TIK-6.5
OdopmiieHne oTdera 1mo [K-6.6 TIK-
n1a0opaTOpHBIM paboTaMm. 13.1 TIK-13.2
IToaroroBka K UTOrOBOMY I1K-13.3 TIK-
xoHTpomo. /Cp/ 15.1 IIK-15.2

TIK-15.3
Pazpnen 5. 5. CkopocTh
XHMHUYeCKHX peaKnui u
XHMHIYECKOe paBHOBECHE.

5.1 Kunernka xumuaeckux OIIK-2.1 JI1.1J12.2
npoueccos. Pacuer ckopoctu OIIK-2.2 J12.3
XUMHYECKHUX peakuuid. [TpaBuio OIIK-2.3 TIK- 21
Bant-T'odda. [Mpuniun 6.1 I[IK-6.2
Jlelllarenbe, cMemeHue [1K-6.3 TIK-
XUMHUYECKOTO PaBHOBECHS 6.4 TIK-6.5
(pelieHre CUTYAIIMOHHBIX 33/1a4). ITK-6.6 I1K-

Mp/ 13.1 TIK-13.2
TIK-13.3 TIK-
15.1 TIK-15.2

I1K-15.3




52 CKOPOCTh XUMHYECKHUX PEaKIIH 1 OIIK-2.1 J1.1J12.2
XUMHUYecKoe paBHOBecue /J1ab/ OIIK-2.2 J12.3
OIIK-2.3 TIK- 21
6.1 [IK-6.2
I1K-6.3 IIK-
6.4 I1K-6.5
ITK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

53 N3ydenue TeOpeTHIECKOro OIIK-2.1 J1.1J12.2
Marepuana, moAroToBka K OIIK-2.2 J12.3
MIPaKTHIECKAM U JTabOpaTOPHBIM OIIK-2.3 TIK- 91
pabotam. Pemenue 3amad. 6.1 TIK-6.2
BrinonHenue pacyeTHO- [K-6.3 TIK-
rpaduueckoil paboThI. 6.4 TIK-6.5
OdopmiieHre oT4era 1mo [TK-6.6 I1K-
1abopaTOpHBIM paboTaM. 13.1 TIK-13.2
IloarotoBka K UTOTOBOMY T1IK-13.3 TIK-
xoHTpOHo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pazpnea 6. 6. Bona. O0mas
XapaKTepHCTHKA PaCTBOPOB.

6.1 Bopga. OGmiast xapakrepucTrka OIIK-2.1 JIT.1J12.2
pacTBOpOB. OIlK-2.2 JI2.3
CriocoObI BEIpa)KEeHHsI COCTaBa OIIK-2.3 TIK- 21
pacTtBOpoB. DUBUKO-XUMHUYECKUE 6.1 T1K-6.2
CBOIICTBa pPacTBOPOB ITK-6.3 T1K-

HERJIEKTPOJIUTOB u 6.4 TIK-6.5
3JIEKTPOJIUTOB. 3akoH [IK-6.6 TIK-

Banr-T'odda u 13.1 TIK-13.2
Payns.(AHamu3 KOHKPETHBIX ITK-13.3 TIK-
CUTYyaIui) 15.1 TIK-15.2
/TTex/ IK-15.3

6.2 OO01as XxapakTepuCTHKa OIIK-2.1 JIT.1J12.2
pactBopoB. Pacyer koHIIEHTpauu OIlK-2.2 JI2.3
pactBopos /IIp/ OIIK-2.3 TIK- 31

6.1 TIK-6.2
I1K-6.3 IIK-

6.4 I1K-6.5
IK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2

IK-15.3
6.3 [IpuroToBnenue pacTsopa OIlK-2.1 JI1.1J12.2
3aJlaHHO# KOHLIeHTparuu. /J1a6/ OIIK-2.2 J12.3

OIIK-2.3 TIK- 21
6.1 TIK-6.2

I1K-6.3 T1K-
6.4 I1K-6.5

ITK-6.6 TIK-

13.1 TIK-13.2

ITK-13.3 TIK-

15.1 TIK-15.2

IK-15.3




6.4 H3ydenue TeopeTudeckoro OIIK-2.1 J1.1J12.2
Marepuaa, moAroToBka K OIIK-2.2 J12.3
MIPAaKTHIECKAM U TabOPaTOPHBIM OIIK-2.3 TIK- 91
paboram. Pemenne 3agau. 6.1 IIK-6.2
Brinonnenue pacyeTHo- [K-6.3 TIK-
rpaduueckoil paboThI. 6.4 TIK-6.5
OdopmiieHre oT4era 1mo ITK-6.6 TIK-
1ab0paTOPHBIM paboTaM. 13.1 TIK-13.2
IToaroroBka K UTOrOBOMY I1K-13.3 TIK-
xoHTpOmo. /Cp/ 15.1 [IK-15.2

IK-15.3
Pazpnea 7. 7. PacTtBopbl
JJIEKTPOJINTOB.

7.1 PacTBOpBI 371€KTPOTUTOB. OIIK-2.1 JIT.1J12.2
DNEKTPOTUTHYECKAS OIlK-2.2 JI2.3
mucconmanys. Kinaccugukarms OIIK-2.3 TIK- 21
SJIEKTPOJIUTOB. TeopHs CHIIBHBIX 6.1 [IK-6.2
3JIEKTPOJIUTOB. 3aKOH pa30aBiIeHUS ITK-6.3 T1K-

OctBanbna. I'ugponus coneit 6.4 IIK-6.5
/TTex/ ITK-6.6 I1K-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

7.2 CBolicTBa pacTBOPOB. OIIK-2.1 JIT.1J12.2
KonnurarusHeie cBoiicTBa OIlK-2.2 JI2.3
pacTBopoB (perieHue OIIK-2.3 TIK- 21
CUTYallMOHHBIX 3aJa4). 6.1 I1K-6.2
Mp/ I1K-6.3 I1K-

6.4 I1K-6.5
[IK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2

IK-15.3

7.3 Peakiuu B pacTBOpax OIIK-2.1 JIT.1J12.2
3JIEKTPOJIUTOB. OIlK-2.2 JI2.3
/J1ab/ OIIK-2.3 TIK- 31

6.1 TIK-6.2
I1K-6.3 IIK-

6.4 I1K-6.5
IK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2

IK-15.3

7.4 CBoiicTBa pacTBOpPOB. OIIK-2.1 J1.1J12.2
Konnurarusaeie cBoiicTBa OIIK-2.2 J12.3
pacTBopoB (perieHue OIIK-2.3 TIK- 21
CUTYallMOHHBIX 3a]a4). 6.1 I1K-6.2
Mp/ I1K-6.3 T1K-

6.4 I1K-6.5
ITK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2

IK-15.3




7.5 H3ydenue TeopeTudeckoro OIIK-2.1 J1.1J12.2
Marepuaa, moAroToBka K OIIK-2.2 J12.3
MIPAaKTHIECKAM U TabOPaTOPHBIM OIIK-2.3 TIK- 91
paboram. Pemenne 3agau. 6.1 IIK-6.2
Brinonnenue pacyeTHo- [K-6.3 TIK-
rpaduueckoil paboThI. 6.4 TIK-6.5
OdopmiieHre oT4era 1mo ITK-6.6 TIK-
1ab0paTOPHBIM paboTaM. 13.1 TIK-13.2
IToaroroBka K UTOrOBOMY I1K-13.3 TIK-
xoHTpOmo. /Cp/ 15.1 [IK-15.2

IK-15.3
Paznea 8. 8. lucnepcHbie
CUCTEMBI M KOJLJIOUAHbIE
PacTBOpPHI.

8.1 OxucnuTenbHO- OIlK-2.1 JIT.1J12.2
BOCCTaHOBUTENBHBIE PEAKIIUH. OIIK-2.2 J12.3
OCHOBBI JJIEKTPOXUMHH. OIIK-2.3 TIK- 21
CraHgapTHBIC JIEKTPOHBIC 6.1 T1K-6.2
TIOTEHIMAJIBI METAJIJIOB. [TK-6.3 I1K-
ONeKTpOXUMHUYECKUH P 6.4 TIK-6.5
HaIpsHKCHUH METAIIJIOB. ITK-6.6 T1K-
Tl'anpBannueckue 13.1 TIK-13.2
anemeHTbl. Kopposus MeTanos. TIK-13.3 TIK-
3ammra oT KOppPO3UU. DICKTPOIIHU3. 15.1 TIK-15.2

/J1ex/ I1K-15.3
8.2 Peakiun oxucienus- OIlK-2.1 JIT.1J12.2
BoccTaHOBJeHusI. /J1ab/ OIlK-2.2 JI2.3
OIIK-2.3 TIK- 21
6.1 [IK-6.2
ITK-6.3 TIK-
6.4 TIK-6.5
I1K-6.6 TIK-
13.1 TIK-13.2
TIK-13.3 TIK-
15.1 TIK-15.2
I1K-15.3

8.3 N3yueHne TeopeTuaeckoro OIIK-2.1 JIT.1J12.2
MaTepuaa, MOJroToBKa K OIIK-2.2 J12.3
MIPAaKTUYECKUM U Ta0OPaTOPHBIM OIIK-2.3 TIK- 91
pabotam. Pemienue 3anay. 6.1 IIK-6.2
Boinonnenue pacueTHo- I1K-6.3 IIK-
rpadudeckoit paboTHL 6.4 TIK-6.5
OdopmieHue otyera no [IK-6.6 TIK-
na00paTOPHBIM PabOTaM. 13.1 TIK-13.2
IToaroroBka K UTOTOBOMY TIK-13.3 TIK-
xoHTpomo. /Cp/ 15.1 TIK-15.2

IIK-15.3
Pa3znes 9. 9. OxkucaureabHo-
BOCCTAHOBHUTEJIbHbIE PEAKIINH.
OCHOBBI YJIEKTPOXUMHU.

9.1 JucnepcHbie CHCTEMBI. OIlK-2.1 JI1.1J12.2
Krnaccudukanus o creneHu OIIK-2.2 JI2.3
JIACTIEPCHOCTH U arperaTHOMY OIIK-2.3 TIK- 21
cocrosiHuo. KomnonaHsie 6.1 TIK-6.2
pacTBopsbl. AncopOrust ITK-6.3 T1K-
KOJIJIOUTHBIX PacTBOPOB, 6.4 TIK-6.5
o0pa3oBaHHE MUIIEILIHL. ITK-6.6 TTK-
Koarynsauus 13.1 TIK-13.2
KOJIJIOUJIOB. ITK-13.3 TIK-

15.1 TIK-15.2
/JTex/ IK-15.3




9.2 Konnounnsie pactopsl. /J1ab/ 1 4 OIIK-2.1 J1.1J12.2
OIIK-2.2 2.3
OIIK-2.3 TIK- 21
6.1 ITK-6.2
I1K-6.3 IIK-
6.4 I1K-6.5
ITK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3
93 N3ydenue TeOpeTHIECKOro 1 4 OIIK-2.1 J1.1J12.2
Marepuana, moAroToBka K OIIK-2.2 J12.3
MIPaKTHIECKAM U JTabOpaTOPHBIM OIIK-2.3 TIK- 91
pabotam. Pemenue 3amad. 6.1 TIK-6.2
BrinonHenue pacyeTHO- [K-6.3 TIK-
rpaduueckoil paboThI. 6.4 TIK-6.5
OdopmiieHre oT4era 1mo [TK-6.6 I1K-
1abopaTOpHBIM paboTaM. 13.1 TIK-13.2
IloarotoBka K UTOTOBOMY T1IK-13.3 TIK-
xoHTpOHo. /Cp/ 15.1 TIK-15.2
IK-15.3
Pazpnea 10. 10. KonTpoas
10.1 IToaroroBka K UTOTOBOMY 1 36 OIIK-2.1 JI1.1J12.2
KOHTPOJIIO OCBOCHHUS AUCIUIIIIHBI OIIK-2.2 J12.3
B (hopMe dK3aMeHa. /DK3aMeH/ OIIK-2.3 TIK- 21
6.1 I1K-6.2
[K-6.3 TIK-
6.4 TIK-6.5
ITK-6.6 TIK-
13.1 TIK-13.2
IIK-13.3 TIK-
15.1 TIK-15.2
IK-15.3
10.2 N3yuenue TeopeTudeckoro 1 10 OIIK-2.1 J1.1J712.2
Marepuana, MoAroToBKa K OIIK-2.2 J2.3
MIPaKTHYECKUM U J1ab0opaToOpHBIM OIIK-2.3 TIK- 21
paboram. Pemenue 3amad. 6.1 T1K-6.2
Beinonnenue pacyeTHo- I1K-6.3 IIK-
rpaduueckoii paboThL. 6.4 TIK-6.5
OdopmiieHre oT4eTa 1Mo ITK-6.6 T1K-
nabopaTOpHBIM paboTaM. 13.1 TIK-13.2
[MonrotoBka K HTOTOBOMY T1IK-13.3 TIK-
koHTpoo. /Cp/ 15.1 TIK-15.2
IK-15.3

6. ®OH/1 OIEHOYHBIX CPEJICTB

6.1. KonTposibHBIe BONPOCHI M 3a1aHUs

IIpumep cTpykTyphl hOPMUPOBAHHS OLEHKH pacuyeTHO-Tpaduueckoit paboTs! (pe-depara, HCCIETOBATEIBECKOH PaOOTHI)
WutepBan Oanos 3a nokazarenb, or 7 - g0 10
1. KAYECTBO BBITIOJIHEHS PABOTBI
1 . CooTBeTCcTBHE COmEpKaHUS PAOOTHI 3aTAHUIO or 1 no 2
2. I'paMOTHOCTD H3JI0KEHHSI U KauecTBO odopmiieHHs paboTel. COOTBETCTBHE HOPMATUBHBIM TpeOoBaHUSAM. OT 1 10 2
3. CaMOCTOSTENBEHOCTD BBIIOJTHEHHS pa0OTEI, ITyOHHA ITPOPaOOTKH MaTepuala, HCIOIb30BaHNE PEKOMEHJOBAHHOW U CIIPaBOYHOM
JIATEpaTyphl or 1 no 2
4. IlpaBUNBHOCTH BBIIOIHEHHBIX PAacueToB U rpaduueckoil yactu. OGOCHOBAHHOCTH U JOKAa3aTEIBHOCTh BBIBOJOB
OO01as OIeHKa 3a Ka4eCTBO PaOOThI or4 o 8
3. OTBEThI HA BOITPOCHI ot 1 no 2
HNTOI'OBAS OLEHKA, 6amn ot 7 mo 10

or 1 mo 2

Kpurepuu oneHku:
- OIIEHKA «3aYTEHOY» BHICTABIIIETCS CTYAEHTY, €CIIM OH Habpan 6w Oornee 6anios;
- OLIEHKA «HE 3a4TEHO» BHICTABILIETCS CTYACHTY, €CIIM OH Habpaa MeHee 6 Oanios.

IMpumep cTpyKTypHI (GOPMHIPOBAHMS OLIEHKH JIAOOPATOPHOH PabOTEI




WurtepBan 0aJuioB 3a mokasaTeib, oT - 10 IlomydeHo
1. TlpenBaputenbHas MOATOTOBKA K JIa0OpaTOpHON padoTe
2. I'paMOTHOCTD M3JIOKEHUS U Ka9eCTBO O(OPMICHHUS PabOTHI
3. CooTBeTCTBHE METOAMKU PaOOTHl CTAHAAPTHOM METOAMKE IKCIEPUMEHTA
4. IlpaBHIBHOCTH BBIIOJHEHHBIX PACUeTOB U rpagu4yeckoil JacTu.
5. OG0OCHOBAaHHOCTH W JIOKa3aTEIIFHOCTH BEIBOJIOB
6.0TBeTHI Ha yCTHBIE BOMPOCH! (3amuTa paboThl)
HNTOI'OBAS OLEHKA, 6amn

Kpurepun onenxu: - mabopatopHasi paboTa CUUTAeTCs YCIEIIHO CTAaHHOMN, €CITU [0 UTOTaM OIICHUBAHUS CTYyAEHT HaOpai u
Gonee OaoB, B )KypHaJie MpernoiaBaTess 1no 1abopaTopHoOi paboTe BHICTABISIETCS OLIEHKA «3aUTEHO»

ConeprkaHue KPUTEPHEB OIICHKH YPOBHS HTOTOBOH c(hOPMHUPOBAHHOCTH KOMITETEHIINH B paMKaxX y4eOHOH TUCIUIIINHEI C
3aBeparomeii GopMoii KOHTPOIIS B BUJE dK3aMeHa (U PepeHINPOBAaHHOTO 3a4eTa), 3a4eTa

«OTANYHOY/ «3aUTEHO»

(BBICOKMIT) 90-100  OreHKa «OTJIMYHO» BBICTABISCTCS CTYACHTY, €CIIH OH TIyOOKO W MPOYHO YCBOWJI MPO-TPAMMHBIA Ma]
HCUEPIIBIBAIONIE, TOCICAOBATEIIFHO, Y€TKO 1 JIOTHIECKH CTPOHHO €TO M3JIaraeT, yMEeT TECHO YBSI3BIBATH TEOPHIO C MPAKTUKOMH,
CBOOOJIHO CIIpaBigeTCA C 337a4a-MHU, BOIIPOCAMH U IPYTUMHU BUAAMH NPUMEHEHUS 3HAHUH, TPUYEM He 3aTPyJHSETCS C OTBE-TOM
NP BUJOM3MCHEHNH 33/IaHUH, HCIIOIB3YET B OTBETE MaTepHal MOHOIpahMUECKOH JIN-TEPaTyphl, IPABUILHO 00OCHOBBIBACT
MPUHATOE PEIIeHHe, BllaieeT pa3HOCTOPOHHUMH HaBBIKAMH ¥ ITPHEMaMH BBITIOTHEHHMS NIPAKTHIECKHX 3a1ad. CHCTEMHO U
IUIAHOMEPHO PaboTaeT B TEUEHHH CEMECTpa.

«XopouIo»/ «3a-4TeHO»

(HOpMaJBHBIIA) 75-89 OrneHKa «XOpOILO» BBICTABIACTCA CTYAEHTY, €CIM OH TBEPAO 3HAET MaTepuall, [paMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOUYHOCTEH B OTBETE Ha BONIPOC, IIPABHIIBHO IIPHMEHSIET TEOPETHIECKIE
MOJOKEHHUS TIPU PEIICHUHU MTPAKTUYECKUX BOIIPOCOB U 3a/1a4, BJIaJI€eT HEOOXOAUMBIMU HaBBIKAMU U IIPHEMaMU UX BBITIOJIHEHUSI.
CHCTEMHO U IUTAHOMEPHO paboTaeT B TCUCHUH CEMECTPA.

«Y IOBIET "BOPH-TEIBHOY»/ «3a4UTe-HO» (MHUHUMAIb-HBIH, TOPOTOBEIN) 60-74 OneHKa «yAOBJIETBOPUTEIBHO
BBICTABIIAETCA CTYJICHTY, €CJIM OH UMEeT 3HAHUS TOJIBKO OCHOBHOTO MaTepuaia, HO He YCBOHII ero AeTalei, TOMyCcKaeT HeTOUHOCTH,
HEJIOCTaTOYHO MPABHIbHBIC (POPMYJIMPOBKU, HAPYIICHHS JIOTHYECKOH TT0CIIEA0BATENFHOCTH B H3JI0KEHUHU ITPOIPAMMHOTO
Martepuana, NCIBITHIBACT 3aTPy THEHHS P BHIITOTHEHUH IPAKTHICCKUX padoT.

«HeynoB—neTBOpH-TETIBHO»/ «HE 3a-4TEHO)» (HIDKE MOPOTOBOTO YPOBH!) Menee 60 OueHka «HEYAOBIETBOPUTEIBHOY
BBICTABIIETCA CTYJICHTY, KOTOPBII He 3HaeT 3HAYUTENIb-HOM YacTH MPOrpaMMHOTO MaTepHuana, JOMyCcKaeT CyeCTBEHHbIE OMINOKY,
HEYBEPEHHO, ¢ OOJIBIIMMHU 3aTPyIHEHHUSMH BBIIONHSET IIpaKTHIecKue padboThl. OLeHKa «HEYJOBIETBOPH-TEIBHO)» CTABUTCS
CTyZI€HTaM, KOTOpBIE HE MOTYT IIPOJIOJDKUTE 00ydeHne 0e3 JOIONIHI-TETIBHBIX 3aHATHH 10 COOTBETCTBYIONIEH MUCIIUITIINHE.
Kpurepun oLeHku 1o AUCHUILINHE, ¢ 3aBepuIaomieil GopMoil KOHTPOIA - IK3aMEH:

OLICHKA OTIIMYHO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpaJI 0 NTOraM OaIbHO- PEHTHHIOBOM cucteMbl 3a cemectp 90 — 100
0aJIOB; OIICHKA «XOPOIIIOY» BEICTABIIIETCS CTYACHTY, €CIH OH HaOpaj 1o uroraM 0auTbHO- PEeHTHHTOBOW CHCTEMBI 3a ceMecTp 75 —
89 6aIoB; OIEHKA «yIOBIETBOPUTEIHHOY» BEICTABILSIETCS CTYACHTY, €CITH OH HAOpay Mo UTOraM 0ayuIbHO- PeH-THHIOBOI CHCTEMBI
3a cemecTp 60—74 OanoB; OLIEHKA «HEYIOBIETBOPUTENBHO» BBICTABISAETCS CTYAEHTY, €CJIM OH HaOpaJl o UToraM OaJlIbHO-
PEUTHHIOBO# CHCTEMBI 3a ceMecTp MeHee 60 6alIoB;

B Teuenune cemectpa npoBoasaTces 2 npomexyTounsix kouTposst (ITK1, ITK2), cocrosmmx 13 BOIIPOCOB U 3aad, 0 IPOHAEHHOMY
TEOPETUYECKOMY MaTepHaly JeKIUH 1 NPaKTHUECKUX 3aHATHIL.

Mo mucummmiae Xumus GopMaMy TEKyIIeTo KOHTPOJIS SBISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaa4 1o npeacTaBIcHHbIM BapUaHTaM 3aJ1aHuil.

TKS - Bemonnenue PI'P.

®dopma 3K3aMeHaIOHHOTO OuiIeTa

05.03.06 «2xonorus U NPUPOIOTIOIB30BAHNEC)
(Ko M HANMEHOBaHHE HANIPABIICHHS TIOJTOTOBKH )
«OKOJIOTHS»
(npouib MOATOTOBKH)

necoxo3stiicTBeHHbIH, JIXD

(daxynpTeT)

SK3AMEHALIMOHHbIN BUJIET Nel

1. . OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAHEHHUSI MacChl U SHEPIUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLUEHUH, 3aKOH SKBUBAJICHTOB
OIIK 2, 8 6aios
2. Koppo3sus MeTamioB u € BUABL. OIIK 2 3 6anna
3.Hanucats ypaBHEHUS peaKIHii:
a) OKHUCIJIEHUS] — BOCCTAHOBJICHUS (YKa3aTh OKUCIIUTENb U BOCCTAHOBUTEID):
NaBr+PbO2+H2S04—PbS04+Na2SO4+Br2+H20 OIIK 2, 3 6amna
0) noHHOTO OOMEHa:




Pb(NO3)2+KI— OIIK 2 3 6amna
B) ruapoiin3a (ykazatb pH):
K2CO3+HOH OIIK 2 3 6amra

Kputepuu oneHkmn™*:

- 9K3aMEH CUYHTAETCS YCIEITHO CIaHHBIM, CITi CTyNeHT Habpan Ha HeM 15 u Gonee GayuioB.

- HTOTOBas OIICHKA YPOBHS OCBOCHHs KOMIIETCHIMI B paMKaX H3y4aeMO#l JAMCIMIUIMHBI BBICTABISICTCS MO CyMMe 0aslioB,
HaOpaHHBIX CTYICHTOM B TCUCHUE CEMECTPa, BKIF0Yast YK3aMCHAIIMOHHbIC:

- «otTiyHo» - 90 — 100 Gamnos;

- «xopomo» - 75 — 89 6anos;

- «YIOBJIETBOPUTEIBHO» - 60 — 74 Gannos,;

- «HEYIOBJICTBOPUTENEHO» - MeHee 60 0aioB;

CocraButens (O.10. lanamosa)

(momuch)
3aBenyronmii kadenpoii (T.1. IpoBoB0o30Ba)

(moamuce)
« » 20 T
Bunets nepecMoTpeHs! Ha y4eOHBI TO/I Ha 3aceIaHuy Kadeapsl, MPOTOKOI Ne  oT 201 r.
3aBenmyronmit kadeapoi (T.A. poBoBo30Ba)

(moamuce)

THUIIOBBIE KOHTPOJIBHBIE 3AZJAHUS WA UHBIE MATEPUAJIBI, HEOBXOUMBIE /UL OLIEHKH 3HAHUIA,
YMEHWU, HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTHU

TEKYIUM KOHTPOJIb Ne 1
BAPUAHT Ne 1
Makc.6armr
1. PaccunTtaTh 5KBUBAJICHTHYIO MacCy CJIEIyIOIINX COeTUHEHUI:
H3BO3, NaH2PO4 2
2. 1 r AByXBaJIGHTHOTO METAJIIa BHITECHSET U3 PACTBOPaA
MeHOM conu 2,61 T Menu. Beruucnute S5KBUBaIEHTHYIO
Y aTOMHYIO MacChl M HA30BUTE METAIJI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/MoJIb. 3

BAPUAHT Ne 2
Maxkc.6amn
1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONNX COCTUHCHUI:
P205, CaOHNO3 2
2. BpruucnuTe SKBUBaJICHTHYIO MacCy MeTallia, €CIH €ro OKCUA
conepxur 19,66 % xucnopopa. 3

BAPHUAHT Ne 3
Makxkc.6amn
1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONINX COCTUHCHUI:
Fe(OH)2, Ba(NO3)2 2
2. 10 r MeTa1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOPOa,
M3MEPEHHOTo NMpH H.y. HaliTi SKBUBaJIEHTHYIO Maccy MeTalia. 3

BAPUAHT Ne 4

Makc.6armr
1. PaccunTtaTh 5KBUBaJICHTHYIO MacCy CIEIYIOIINX COeTUHEHUI:
PbS, CuOHCI 2
2. OmpezenuTe YKBUBAJICHTHYIO MacCy METalia, eClid
€ro coeuHeHue ¢ GTopoM coxepxkut 87,5 % meraia.
OkBHUBaneHTHas Macca ¢propa paBHa 19 r/Momb. 3

BAPHUAHT Ne 5
Maxkc.6amn
1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLIUX COCAUHECHUI:
Si02, K2HPO4 2
2. U3 2,4 v metasa nosryueHo 4,8 T cyibduaa MeTamia.
OKBHBaNEHTHas Macca cepsl paBHa 16 r/moib. Haiinure
SKBUBAJICHTHYIO Maccy MeTajuia. 3




BAPUAHT Ne 6

Maxc.6amn
1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:
Ca(OH)2, Al2(SO4)3 2
2. IIpu pacTBopenuu B kuciore 11,9 r meTaiia BeIACTUIOCH
2,24 1 BomOpOia, U3MEPEHHOTO pH H.y. Omnpenenure
SKBUBAJICHTHYIO MAcCy MeTajula. 3
BAPUAHT Ne 7
Makc.6amn
1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:
HNO3, Fe(NO3)3 2
2. OmHO ¥ TOXKEe KOJIMYECTBO MeTaJlla pearupyer 0e3 ocraTka
¢ 0,4 r xucnopoaa u 0,8 npyroro snementa. Haitnure
SKBUBAJICHTHYIO Maccy 3JIEMEHTA. 3
BAPUAHT Ne 8
Makc.6amr
1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
NH4Cl, MgOHBr 2
2. Ha neitrpanuzanuro 19,6 r kucnorsl Tpedyercs 16 ¢
ruapokcuaa HaTpus. ONpeaennTe SKBUBAJICHTHYIO MAcCy KHCIIOTHL. 3
BAPUAHT Ne 9
Makc.6amr
1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CIEIYIOIINX COeTUHEHUI:
H2S04, NaHSi03 2
2. IIpu cxxurannu 1,8 r TpeXBaJIEHTHOTO MeTalIa MOJdy4YeHo 3,4 r
ero okcuna. HaliuTe SKBUBaJICHTHYIO M aTOMHYIO MAacChl MeTaa. 3
BAPHUAHT Ne 10
Maxc.6amn
1. PaccunTtaTh 3KBUBAJICHTHYIO MacCy CJIEIyIOIINX COeIUHEHU:
Zn(OH)2, FeSO4 2
2. Onpenenute SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTH! 112 M1 BOOOpOAa, U3MEPEHHOIO IPU H.Y. 3
Kpurepuu onenku:
- OIIEHKA «OTJIMYHOY» BBICTABIIACTCS CTYJICHTY, €CIIN OH Habpan 5 6amioB
- OILIEHKA «XOPOIIIO» BBICTABIAETCA CTYJICHTY, €CIIU OH Habpain 4 6anioB
- OLICHKA «YJIOBJICTBOPUTEIIEHO» BBICTABIISACTCS CTYICHTY, €CIIM OH Habpau 3 0auioB
- OIICHKA «HEYIOBJIETBOPUTEIHHOY» BBICTABILCTCS CTY/ICHTY, €CIH OH HAOpax MeHee 3 0aJuioB.
TEKYILUNA KOHTPOJIb Ne2
BapuanTt Ne 1
1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-Horo (1o Macce) pac-TBopa.
4
2 Omnpenenutb MaccoByio oo HNO3 B 10 H. pacTBope, ¢ miaoTHOCTBIO 1,29 /M. 6
Bapuanr Ne 2
1 Omnpenenure MaccoByto om0 (B %) ximopuaa kamus B pactBope, coxepxkariem 0,053 xr KCI B 0,5 1 pactBopa,
IUIOTHOCTB KOoTOporo pasBua 1,053 r/mi.
4
2 Beruncnuts HopMansHOCTE 14,7 %-Horo pactBopa H2SO4, ecmu mIoTHOCTH pacTBopa paBHa 1,1 r/mi. 6
Bapuant Ne 3
1 B xakom o6wveme 0,05 M pactBopa Ca(OH)2 comepxxutcst 2,8 T BemiecTsa?
4
2 Berancnnts MomspHOcTh 10 %-Horo pactBopa Na2SO3, miotHOCTh KOoTOporo 1,05 r/mir. O6beM pacTBOpa paBeH 1 1.
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutca 476 r KOH. KakoBa minotHOCTH 3TOTO pacrsopa?
4

2 Berancnnts MomsapHocTh 18 Y%-Horo pactBopa HCI ¢ mnotHo-cThIO 1,09 /ML 6




Bapuanr Ne 5

1 B xakoii macce Boxsl cienyet pactBoputk 30 T KBr, uro0b!I mo-iryunts pacTBOp ¢ MaccoBoii poneir KBr, paBHOi# 6 %.
4
2 Beraucints HopMansHOCTh 10 %-HOTo pactBopa Na2SO03, mnot-HOCTh KoToporo 1,05 r/mi. O6bsem pacTBopa paBeH 1
I 6
Bapuant Ne 6
1 Kakast macca xmopuna 6apust cogepxurcs B 0,1 1 0,1 H. pacTBo-pa?
4
2 Beruncnnts MomsapaocTh 10 %-HOro pacTBopa kapOoHaTa HaTpus, INIOTHOCTH KoToporo 1,08 r/mm. O6weM pacTBopa
paBen | m1. 6
Bapuanr Ne 7
1 Beruncnuts HOpManbHyH0 KoHIEHTpanuio pactBopa K2S04, B 0,02 n xotoporo coxepxutcs 1,74 T pacTBOPEHHOTO
BEILIECTBA.
4
2 Kakoii o6wem 2 H. pactBopa H2SO4 motpedyercst mist mpurotoB-nenus 500 mn 0,5 H. pactBopa? 6

BapuanT Ne 8

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

4
2 ITnotHocTh 10 %-Horo (10 Macce) pactBopa Na2SO4 pasHa 1,091 r/mi. PaccuutaTh MOJSUITBHOCTE STOTO PacTBOpA. 6
Bapuanr Ne 9
1 N3 400 r 20 %-Horo (o Macce) pacTBopa IIpU OXJIaKAe-HUHU BbI-Ieauiochk 50 I pacTBOPEHHOro BellecTBa. Yemy paBHa
MaccoBasi JJOJIS 3TOTO BEIIECTBAa B OCTABIIEMCS pacTBope? 4
2 BrraucimTs MaccoByro o0 THApokcuaa Hatpus B 9,28 H. pactBope NaOH, miotHocThiO 1,310 T/M™MIT. 6

BapuanT Ne 10

1 Kakoii o6vem 0,05 . pactBopa KNO3 moxxHOo momyduts u3 100 M 1 H. pactBopa? 4
2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BerucinTs MONSIBHOCT 3TOTO
pacTBopa. 6

Kpurepuu onenku:

- OLIEHKA «OTJINYHOY BBICTABIIACTCA CTYCHTY, eciii OH Habpain 10 6annoB

- OLICHKA «XOPOLIO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai 8 OayuioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 6 OayuioB

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIIETCS CTYACHTY, €CIM OH Habpax MeHee 6 6aioB.

TEKYLINI KOHTPOJIb Ne 3

Bapuant Ne 1

1. Hanumure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 — 4,5
2. Hannmmre ypaBHEHHsI PEaKIii B MOJIEKYJISIPHOW U HIOHHO-MOJIEKYJIAPHOH (opme.

VYkaxute cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH — 4,5
Bapuant Ne 2

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

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl — 4,5
2. Hanmummre ypaBHEHHS PeakUi B MOJICKYIISIPHOI U HOHHO-MOJIEKYIISIpHO# (opme.

Yxaxure cpeny pactBopa u pH:

a) CH3COOK + HOH —

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH — 4,5
BapuanT Ne 3

1. HanmmuTe ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 — 4,5
2. Hanmmmre ypaBHEHHS peaKiiii B MOJIEKYIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme.

Yxkaxure cpeny pactsopa u pH:




a) KCN + HOH —
6) Fe(NO3)3 + HOH —
B) K2SO4 + HOH —

Bapuant Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCIl —

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

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuant No 5

1. Hanmmwre ypaBHEHHS peakiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme:

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

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

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

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

a) FeCI2 + Na2S —

6) CH3COOK + H2504 —

B) CaCO3 + HNO3 —

2. Hanmmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

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

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanmmmre ypaBHeHHS peakuyii B MOJICKYJIIPHON U HOHHO-MOJIEKYIISIpHOH (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanTt Ne 8

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

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJEKYIISIpHOiT (hopme
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

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

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr —

2. Hammummre ypaBHEHHS Peakifii B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIpHOI (hopme
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH —

BapuanT Ne 10

4,1
4,5
. Ykaxure cpeny pactBopa u pH:
4.5
. Ykaxure cpeny pactBopa u pH:
4,5
4,5
. Ykaxure cpeny pactBopa u pH:
4,5
4,5
. Ykaxure cpeny pactBopa u pH:
4,5
4,5
. Ykaxure cpeny pacrsopa u pH:
4,5
4,5

. Ykaxkute cpexy pactsopa u pH:

4,5

1. Hanmmwre ypaBHEHHS peaKiiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJLIpHOH (hopme:

a) Na2CO3 + Ca(NO3)2 —
0) (NH4)2SO4 + NaOH —




B) HI + KOH — 4,5
2. Hanumure ypaBHEHMsI PEAKIHii B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# hopMme. YkakuTe cpeay pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH — 4,5

Kpurepuu onenku:

- OLIEHKA «OTJINYHO)» BBICTABIIAETCA CTYJICHTY, €ClU OH Habpan 9 6aninoB

- OLICHKA «XOPOLIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 7 6ajuioB

- OLICHKA «YIOBJIECTBOPUTEIILHO)» BBICTABISIETCS CTYACHTY, €CIIM OH Habpai 5,4 6aioB

- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpan MeHee 5,4 6amios.

TEKYILIWI KOHTPOJIb Ne4
BAPUAHT Ne 1

Makc.6amn
Ha ocHoBanuu SJICKTPOHHBIX ypaBHeHI/IfI pacCTaBUTh K03(1)(1)I/IL[I/IGHTLI, YKa3aB OKHCJIMTECIIb 1 BOCCTAHOBUTECJIb
a) NaBr + PbO2 + H2S04 —PbSO4 + Na2S04 + Br2 + H20 3
6) CI2 + KOH — KCI + KCIO3 + H20 3
OnpenenuTe THUIT anBe;[eHme BBIIIC OKHUCIIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ

BAPUAHT Ne 2
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3(D(DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3
6) K2SO3 — K2S04 + K2S 3
Omnpenenure TUI MPUBEICHHBIX BBIIIEC OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PE-aKIIUi

BAPHUAHT Ne 3
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3(D(PUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3
0) 12 + KOH — KIO3 + KI + H20 3
OnpeenuTe THIT TPUBEACHHBIX BBIIIEC OKACIUTEIbHO-BOCCTAHOBUTEIILHBIX PE-aKIUi

BAPUAHT Ne 4
Makxkc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUI PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTEb U BOCCTAHOBHUTEIb

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

OHpeﬂeHI/ITe THI MTPUBEICHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pe-aKIII/Iﬁ

BAPHUAHT Ne 5
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIILHBIX pe-axunﬁ

BAPUAHT Ne 6
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (PUITUEHTHI, YKa3aB OKHCIUTETb H BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20 3
6) KC103 + HCl — CI2 + KC1 + H20 3

Onpeznenurte TUII IPUBEACHHbBIX BbIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PE-aKUUil
BAPUAHT Ne 7

Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb




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

Onpeﬂeane THI TPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

BAPHUAHT Ne 8
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

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

OnpeneJmTe THUII TPUBEACHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pe-aKI_[I/Iﬁ

BAPHAHT Ne 9
Makc.0amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

a) KMnO4 + HCI — CI2 + MnCI2 + KCI + H20 3
6) HCIO3 —ClO2 + HClIO4 + H20 3

OnpezlenHTe THUII IPUBCACHHBIX BbIIIC OKUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPHUAHT Ne 10
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

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

Onpeﬂeane THI TPUBEACHHBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

Kputepuu onenku:

- OLIEHKA «OTJINYHO)» BBICTABIIAETCA CTYJICHTY, €CIIU OH Habpan 6 6anioB

- OLICHKA «XOPOIIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 5 6ajuioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan 4 OayuioB

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIIICTCS CTYACHTY, €CIH OH Habpai MeHee 4 6aioB.

TEKYILUN KOHTPOJIb Ne 5 — Beironsenne PI'P

Pacuerno-rpadudeckas padora (PI'P) Ha Temy «Xumndeckue pacaers». Llensio Bemmonnenus PI'P sBns-eTcs 3akperuieHne
TEOPETHUYECKUX 3HAHUH, BBIHOCHMBIX Ha CAMOCTOSITENIFHYIO paboTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHEIIHATIBHBIC Pa3/IeIIb
JUCHUIIUHBL

ITPOMEXXYTOYHBI KOHTPOJIb Ne 1

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy 3nemenTta Ne 85. HazoBuTe 3TOT 3lE€MEHT U yKaXKHTe, B KaKOM IHEpHOJE,
TpyIHIe ¥ NOATPYIIIE OH HAXOAUTCS, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX YHEPreTHUECKHX YPOBHSX U MOLYPOBHSAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u T- cBA3u? M300pa3uts reoMeTpuyeckyo cxemy obpazoBanHus Moiekyn H2 um N2. Ckoibko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

3. TemoBoit addexr peakimu C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 kJ[>x. Berauciauts craHaapTHYIO
sHTANBIUI0 o0pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Monb.

4. Kak crnenyer n3MeHHUTH AaBJIeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHUUTHh CKOPOCTh PEAKIUHU 2802 (1) + 02 (1)
— 2S03 () B 27 paz?

5. BeramennTs TeMnepatypHbId K03()(GHINEHT CKOPOCTH PEaKIWH, CIIH NP MOBHIIICHUH TeMmepa-Typsl Ha 40 °C peakims
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [1 2NO2 (1) — 184,6 kJ[x?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIEKTPOHHYIO (opMyiy Hoaa M rpadMuecKyro CXeMy PACIpPEACNICHUS ero JIECKTPOHOB 110
YHEPreTHYECKIM sUeHKkaM B HOPMaJIbHOM M BO30YXKIICHHOM COCTOSHUSX. Kak BiusieT cTereHp BO30YKICHHUS IEKTPOHOB Hoja Ha
€r0 BaJICHTHOE COCTOSTHHE?

2. Kakue TuIel Xumuyeckoil CBsi3u UMEIOT MecTo B Moiiekynax CO2, Cl12? M300pa3uTh reoMeTpude-ckoe CTpOeHUE




MOJIEKYJI U CXEMBI IEPEKPBIBAHUSI AIEKTPOHHBIX 00IaKOB.

3. Paccuntate sHTanbmu0 oopasoBanus HCI, ucxoas u3 TepMOXUMHYECKOTO YPAaBHEHUS
4 HCI (r)+ O2(r) =2 H20(r) + 2 CI2(1),

eciim AHx.p. = -114,2 xJlxx, AHH20(r) = -241,8 xJI>x/M0mb

4. Kak uzmenurcst ckopocts o0patHoit peakuun N2 (r) + O2 (1) [0 2NO (r), ecnu yBenIuuuTh JaBleHHe B 2 pasa, a
TEMIIEPaTypy OCTABUTH NOCTOSIHHOMN?

5. Kak m3MeHuTCS CKOPOCTh peakiuu Mpu noHmwkeHuH Temmneparypsl ¢ 80 °C no 50 °C, ecnu TeM-niepaTypHbIi
KO3 PUITHEHT CKOPOCTH PeaKuu paBeH 27

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (1) + 02 (1) [1 2C0O2 (1) — 566 K]JIx

a) IpY TOHWKEHUH TEMIIEPATYPHI;

0) npu MOHKEHUN AaBJICHUA?

Hanumure BeIpaykeHHE KOHCTAHThI PABHOBECHSI 9TON PEaKIIUH.

BapuanT Ne 3

1. Kak m3MeHSIoTCs CBOICTBA P- 3JIECMEHTOB C YBEIWYCHHEM 3apsIOB SIep UX aTOMOB:

a) B IIpeJieiax JaHHOTO Ieprofa; 0) B mpeaenax JaHHoH rpynmbsl. OTBET MPOMUIIOCTPUPOBATH IIPU-MEPAMH.

2. Kak oOpasyetcs nonHas cBsizp? Kakue sneMeHTHI criocoOHBI ee 00pa3oBbBaTh? [IpuBeCTH MpU-MeEpHL.

3. CKOJIBKO TEIUIOTHI BBIAEIHUTCS NpH okuciaeHun 103 1 aMMHaka, M3MEPEHHOTO IIPU HOPMAaJBbHBIX YCIOBHSX, MO PEaKIUU:
4NH3 (1) + 502 (r) = 4NO (1) + 6H20 (1), AH° =-904,8 xJ[x

4. Kak uzmenurcst ckopocts npsmoii peakimuu 2CO (1) + O2 (1) [J 2CO2 (1), ecnu AaBIeHHE B CUCTEME YBEJIUYUTH B 4

paza?

5. BeranennTs TeMnepatypHbId K03 (GUINEHT CKOPOCTH PEeaKUWH, CIM MpH MOBHIIIeHNH Temmepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKIMu Bo3pocia B 729 pas.

6. Kakumn M3MEHEHHSIMU TEMIEpaTyphl, AABICHHUS M KOHIEHTPALMU TIPOJYKTOB PEaKIMU MOXKHO CMECTHTh PaBHOBECHE B

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

Bapuant Ne 4
1. Kakue ameMeHTHI IepHOIUYeCcKOl CHCTEMBI IPEICTABISIIOT CO00I caMbIif aKTHBHBIN METajll M CaMBIil aKTUBHBIH
HemeTaun? JlaTh 0OBSICHEHUS U COCTaBUTH MOJHBIE 3JICKTPOHHBIE ()OPMYJIBI 3THX HJIEMEHTOB.
2. Nzobpas3uts crpykrypubie Gopmyisl coeaunenuii K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTelle-HU OKUCIEHHOCTH
SJIEMEHTOB B 3TUX COeMHEHUAX? Kakue TUIIBI XUMHYECKHX CBA3EH UMEIOT MECTO B UX MOJIEKyIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BBIACTUTCS MPH 00kure 1 KT cynbduma MHHKA 10 PEaKINH:

27ZnS (x) + 302 (r) = 2ZnO0 (x) + 2502 (1), AH° =-943,6 x/]x
4. Bo ckomnbko pa3 3amennutcs npsimas peakius  3H2 (r) + N2 (r) [J 2NH3 (r) €CJIM JJaBJICHHE B CHUCTEME ymaJieT B 2
paza?
5. Ha ckombko rpagycoB Hajgo yBEIHUYHTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAaKIMU BO3pocia B 27 pa3, ecin
TeMIepaTypHbId KOAQPHUINEHT CKOPOCTH PeaKIUU paBeH 3?
6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (r) [1 CO2 (r) + C (1) — 172,5 xJIx
a) TIpH MOBBIIICHUH AaBICHHUS;

0) IpH MOHM)KEHUHU TEMIIEPaTyPhI;

B) NIpU NOBbIIIEHUH KOoHIEeHTpauuu CO2?

Bapuant Ne 5

1. W300pa3utk pacrpeneneHuie 3JIeKTPOHOB MO KBAHTOBBIM S4YelKaM B aToMax aproHa, Kaiblws, docdopa.

2. [IpuBecT mpUMep MOJEKYIBI ¢ Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakol yroia Mexmy CBS3SMH B OTOU
Mornekyne? 300pa3uts ee IpOCTPAHCTBEHHYIO CXeMy

3. Ornpenenuth SHTANBNNI 00pa3zoBaHus CS2, ucxons U3 ypaBHEHHS

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

4. Kak u3MeHHuTCsl CKOPOCTh peakiuu 2NO (1) + CI2 (r) [1 2NOCI (1) MpU yBEIMYEHUU KOHLEH-Tpauuu NO B 2
paza?

5. Kak m3MenuTcst ckopocTh peakiuu pu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, eciu TeM-niepaTypHbIi
KOd((PUITHEHT CKOPOCTH PeaKuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH® > 0
a) MPH TIOBBIIIIEHUU TEMIIEPATYPHI;
0) mpy MOHKEHUU AAaBICHHUs?
Hanummre BeIpayKeHHE KOHCTAHTBI PABHOBECHS ATON PEaKIUH.

Bapuant Ne 6
L. BasieHTHBIC 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (DOPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JIEMEHTHI X COCTaBBTE MTOJHBIE 3JICKTPOHHEIE (POP-MYIIBI HX aTOMOB.
2. ITpuBecTH mpUMepsI MOJIEKYN BEIIECTB, B KOTOPHIX aTOMBI COCMHSUINCH ObI KOBAJICHTHOM IOJISIPHOIN M HETIOJISPHOMN

CBsI3b10. 1300pa3uTh CXeMbI CTPOCHHUS ITHX MOJIEKYIL.




3. Beruncnuts sHTanbNN0 00pazoBanus mponana C3H8 ucxons u3 ypaBHEHHUS €ro CrOpaHHS
C3HS(r) + 502(r) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 ]Ik,
eciim AHCO2(t) = -393, 5 x/Ix/monb, AHH20(T) = -241,8 x/[)/MoIb:
4. Paccuuraiite ckopocth xummdeckoir peakumu — 2NO (1) + O2 (1) — 2NO2 (1), eciu KOHIEHTpa-IUN BEIIeCTB
cocrapisitot: [NO] = 0,02 mons/it; [O2] = 0,03 mMomb/i;
[NO2]=0,01 monb/n

5. BeramenuTs TeMnepatypHbIi K03 (GUINEHT CKOPOCTH PEaKIHH, €CJIU MPH MOBBIMICHHN TeMne-paTypsl Ha 30 °C
CKOPOCTH peakLuy Bo3pocia B 64 pasa.
6. KakuMu M3MeHEHUsIMU TeMIepaTypsbl, JaBIEHUS U KOHIEHTpanuu [O2] MOXKHO CMECTHUTH BIIPAaBO PAaBHOBECHE PEaKLUH

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

Kpurepuu oneHku:

- OIIEHKA «OTJIMYHOY BEICTABIIACTCS CTYICHTY, €CJIM OH Habpai 15 6amioB

- OLIEHKA «XOPOILIO» BBICTABISAETCA CTYIEHTY, €Cli OH HabOpan 12 6amnos

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpain 9 OayuioB

- OLICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABILSIETCA CTYACHTY, €CIIM OH HabOpan MeHee 9 6aios.

[TPOMEXYTOYHBII KOHTPOJIb Ne 2

Bapuant Ne 1

1. JlaiiTe ompezeneHne pacTBOpa, paCTBOPUTENs, paCTBOPEHHOTO BemiecTBa. Onpenenure pacTBOPU-TENb U PACTBOPEHHOE
BEIIIECTBO B PAaCTBOpE, MOJydeHHOM Ipu cMemuBanuu: a) 100 r Boas! u 200 r caxapa; 6) 200 r Boas! u 100 r areToHa.

2. Kak obecrieunth ycinoBus, 3aMesomue ruapoin3? Kak yckoputs ruapoin3?

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

4. PactBop, B 200 M3 KOTOpOro HaxoIuTcs 3 T HednekTpoauta, obnagaeT npu 20 0C ocmotuueckum nasieHueM 500 xlla.
Onpeznenure MOJIEKYJISIPHYIO Maccy BELIECTBA.

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KueHus Bozbl, eciu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ynnnockonuueckas koucTanrta soasl E = 0,52 °C.

6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctammusyercs npu temneparype -0,13 °C. Beiuncnurhb

KaKylytocs crenenb gucconuanuu Na2CO3 B aToM pactBope. Kpuockonuueckast konctanra Boabsl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3Mensiercss pacTBOPUMOCTh ra3oB B )KUJKOCTSX C MOBBIIEHHEM Temreparypbl? C MOBbIIIE-HUEM J1aBIECHUS?

2. UYro Takoe 3JIEKTPOIUTHUYECKas AUCCOIMAINA M KaK 3aBHCHT JTOT IPOIlecC OT HOHM3HUPYIOMEH CHIIBI PaCTBOPHUTEINS H
XapakTepa XMMUYECKO! CBSI3U B MOJIEKYJIE DJIEKTPOInTa?

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

4. Brruncnuth ocMoTHYECKOE JaBIEHHE PacTBOpa, cojepskamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

5. BbruucinuTh Temneparypy KpUCTaUIM3alUM pacTBopa, coxepxkaiero 20 r caxapa C12H22011 B 400 r Boxsl.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

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

n3oToHmueckuii ko3 punment. EH20= 0,52.

Bapuant Ne 3

1. Kak nmpupozaa pacTBOpUTeNs U paCTBOPEHHOI'O BELIECTBA BIUAIOT HA pacTBOPUMOCTh? B KakoM pacTBOpUTENE — BOAE WU
OeH3oie — OyAyT Jydllle pacTBOPATHCS aMMHak U cepoyriepon CS2?

2. JlaiiTe onmpezeneHus caeIylOIUM TEPMUHAM: 3JEKTPOIUTHYECKAs AUCCOLMALNUS, DIEKTPOIUTHI, HEAIEKTPOIHUTEL,
KaTHOHBI, aHWOHEL. [IpuBeanTe IpIMEphI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts xoHenTpanuo noHoB OH™ B 0,01 M pactBope rugpoxcuga ammonust NH4OH, ecnu Kauce = 1,77 « 10-5.
4. Haiitn ocmoTnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O3, mpu 27 °C.

5. Beruucnute Temneparypy 3amepsaHusi pactBopa, conepxaniero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BeranennTs KaxyIryrocs cTeneHs auccormanym xiuopuna kamus KCl B pactBope, comepxkamiem 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT PacTBOp Kpuctayuusyercs npu -2 °C. Kpuockonuueckas koHcranta Boasl K = 1,86 °C.

Bapuant Ne 4

1. UYro Takoe amarpamMMa cocTosHHSA Boabl? KakoBo arperaTHoe COCTOSIHHE BOIBI IIpU cileaylo-mux ycmosusax: a) T = 293 K,
P =100 xIIa; 6) t =50 °C, P =200 I1a?

2. UYro Takoe KoHCTaHTa quccouuanuu? Kax cBsi3aHa KOHCTaHTa AMCCOLMAIMU CIAa0bIX SJIEKTPOIUTOB CO CTENEHBIO MX
Jcconyanum’?

3. Haiitu crenens aucconuanyy CEpOBOAOPOIHON KMCIOTHI 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 paBao  3,55¢105 ITa. Ckonb-Ko rpamMMoB caxapa
conepxxurcs B 1 1 pactBopa?

5. IMpu xaxoit mpubnM3UTENsHO Temmepatype Oyner xumeTs 40 %-Hblil pacTBop 3THIOBOrO crupta C2ZH50H B Boze?
DOyunocKomuIeckas KoHcTanTa Bojbl E = 0,52,

6. PactBop, conepxammii 4 r K2CO3 B 250 r Bogsl, 3amep3aet npu -0,520C. Haiiaure asns 3Toro pactBopa M30TOHUYECKUN

xkoaddurment. KH20=1,86




Bapuant Ne 5

1. IIpu oMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHCTAJUIM3YIOTCST pacTBOpUTenb U pactBop? Cdop-mymupyiite

COOTBETCTBYIOIIHE 3aKOHEI.

2. Uro Takoe M30TOHHYECKHH KOA((UIMEHT 1 KaKk OH CBA3aH CO CTEHEHBIO JUCCOIMAINH 3JIEKTPO-JIHTA U YHCIOM HOHOB,

Ha KOTOpBIE PacnaiaeTcs B BOJHOM PacTBOpE ero MojeKyia?

3. KoncranTa auccoumarmu oprodochopHoit kuciorel H3PO4 no neproii crynenu pasHa 7,11¢10-3. IIpeneOperas

JccolManue o ApyruM CTYIEHsM, BBIYACINUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

4. ITpu xakoil TemmepaType OCMOTHYECKOE JaBJICHUE PacTBOpa, copepxkamiero 18,6 r anmmmaa COH5SNH2 B 3 1 pacTBopa,

nocturuer 2,84+105 Ia?

5. KaxoBa temmneparypa KumeHHus pacTBOpa HEdJIEKTposnTa, coaepskamiero 3,01+1023 mMonekyn B JTUT-pe BOIbI?

D0ymmnockonuieckas KoHcTanTa Boasl E = 0,52 °C.

6. ITpu xaxoit Temneparype Oyaer kunets 1| m pactBop NaCl, ecnu crenens auccounanuu NaCl paBHa 84%?. EH20=0,52
Bapuant Ne 6

1. [epeuncnure Qusnyeckne CBOWCTBA BOJABL. Kakwe M3 3THX CBOWCTB aHOMAaJbHBI? B WeM mpuynHa WX aHOMAJIEHOCTH U

KaKoBa poJIb aHOMAJIHUK BOJBI B IpUpoe?

2. Uro Takoe CTerneHb JUCCOLMAIMM U KaK OHA 3aBUCHT OT KOHLEHTpPALMHU pacTBopa’?

3. Bo ckonbko pa3 xoHneHTpanus woHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiie, yem B 1 H. pactBope H2S04 (o =

51 %)?

4. Paccuntare MOJNEKYJSPHYIO MacCy HEdJIEKTPOJIUTa, €ClId B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HEdJIEK-TPOJUTa, a

ocMoTudeckoe nasieHue 3toro pacteopa mpu 20 °C pasao 0,32+105 Ila.

5. Ha cxonbpko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?

D0ynnnockonuueckas koHcTanrta Boasl E = 0,52 °C.

6. PactBop, coaepskarmii 1,7 T xnmopuaa nuaka ZnCl12 B 250 r Bojbl, KpUcTau3yercs: mpu temme-parype -0,230C.

Omnpenenure KaXyIIylocs cTeneHs nucconuanun ZnCl2 B stom pactBope. KH20=1,86
Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJEHTY, €ClId OH Habpai 15 6amioB

- OLICHKA «XOPOLIOY» BBICTABISIETCS CTYACHTY, €CII OH HaOpan 12 6anios

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

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

Borpocs! u1st mpoBeieHuns TpOMeXKyTOYHOIT aTTectarmu B opme sx3ameHa (MK):

1. OCHOBHBIE 3aKOHBl XUMHHU: 3aKOH COXPAaHEHUsI MAacChl U 3HEPIHHU, 3aKOH IIOCTOSHCTBA COCTAaBAa, 3aKOH KPaTHBIX
OTHOIIICHMH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHH, 3aKOH ABOTraipo M €ro cieacTBHs. MeToxbl onpeaeseHus
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH U nepuoguyeckas cucrema [I.M1. Menneneesa. Ilepuonbl, Ipymnnsl U NOA-IPYIIIbI NEPUOIUYECKOI
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJI0KEHUEM 2JIEMEHTOB B IEPUOANYECKOH cHCTEME.

4. Crtpoenue atoma. [locrynater bopa.

5. KBanToBbIC uncna, uX GU3NIECKUI CMBICII.

6. DneKTpoHHas opOHUTanb U «kBaHToBas stueiikay. [Ipunnun [Maynu. IlpaBuno Xynza.

7. CewmeiicTBa s-, p-, d- 1 f- 3IEMEHTOB B NMEPHOIUUYECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHbIE (POP-MYJIIbI HIIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JICKTPOHHBIX 00070YeK. DHEprusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tumsl XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. XvMHYecKas CBsI3b U €€ OCHOBHBIE XapaKTEPUCTHKH.

11. KoBanenTHas xumudeckas cBsA3b, €€ pPasHOBUIHOCTH. MeTon Ball€HTHBIX CBA3CH.

12. Crnioco6b1 00pa3oBaHus KOBaJEHTHONH XUMHUYECKOH CBS3H.

13. I'mOpuau3amys aTOMHBIX JIEKTPOHHBIX OpOuTaNel u e€ BUJIBI.

14. IonspHOCTE XUMUYECKON CBS3H. DNEKTPUYECKUH MOMEHT AMIIONSA MOJIEKYJIBI.

15. Honnas cBs3b, €€ ocobennoctu. CTerneHb HOHHOCTH CBS3H.

16. BonopoaHast cBs3b, €€ 0COOEHHOCTH U BIHMSHUE Ha CBOMCTBa BEILECTB.

17. TepMmoxuMmusi, ee OCHOBHEIEC OIIpeAeIeHHs. 3aKoH ['ecca M ero ciencTBHeE.

18. BHyTpeHHss SHeprus M SHTANbNHA. DHepreTudeckue dPQPeKTsl XUMHUUECKUX MPOIECCOB.

19. Makpo- ¥ MHKPOCOCTOSIHHE BelleCTBa. BeposTHOCTb COCTOSIHUSI CHCTEMbI U SHTPOIHSI.

20. HampaBieHHOCTb CaMONPOM3BOJIBHOTO MPOTEKAHUS XMMHUYECKUX peakuuid. DHeprus ['udoca.

21. Xumuueckas KuHeTHKa. CKOpOCTh XMMMUYECKUX PEAKIMH B TOMOTE€HHOH M I€TEpPOreHHOM CHUCTE-ME.

22. BrnusHIE NpUpOABI pearupyroIUX BELIECTB U TEMIIEPaTyphbl Ha CKOPOCTh XUMHUIECKOH PEaKIiH.

23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MexaHus3M JeHCTBUS KaTalnu3aTopa.

24. OO6parnMble 1 HEOOpaTHMBIE XUMHYIECKHE PEaKINH. XUMHIECKOe PaBHOBECHE.

25. CMmemenue xumuueckoro papHosecus. IIpunnun Jle IaTense.

26. Bopa, e€ ¢usnueckue cBoiicTBa. JlnarpaMma COCTOSIHUSI BOJBI.

27. AHOMasbHbIE CBOWCTBA BOABI, MX MPUYMHA U POJb B MPUPOJE.

28. PactBopsr. 'mnpataas teopus [[.J1. Menneneea. TermoBeie 3¢h(eKTH pacTBOpEHHS.

29. PacTBOpuMOCTh TBEpABIX BELIECTB B KUAKOCTSX.

30. PacTBOpUMOCTB ra30B B JKUAKOCTSX.

31. KonuenTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBIeHHE pacTBOpOB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIH-TOB U IEKTPOIUTOB.

33. INonmxkeHue naBleHHs HACBIIEHHOIO IMapa pacTBOPUTENS HaJA pacTBOpPOM. 3akoH Payms mmst pac-TBOPOB HEIEKTPOIUTOB




U DJICKTPOJIUTOB.

34, [oBblIeHNE TeMIepaTypbl KMIIEHUsT pacTBOPOB. 3akoH Payis aist pacTBOPOB HEDJIEKTPOIUTOB U AIIEKTPOIUTOB.

35. [NoHmwKkeHne TeMmnepaTypsl KpUCTAIH3AINHA PAcTBOpa. 3akoH Payist Ui pacTBOPOB HEIJIEKTPO-JIUTOB M 3JIEKTPOIUTOB.
36. Teopus 3MEKTPOIUTUUECKON TUCCOLAIIUY.

37. [Tpumenumocts 3akoHOB Bant — I'odda u Payns x pacTBopam 31€KTPOTUTOB.

38. CnaOble 3JIEKTPOJIUTHI, UX AUCCOLMAIMA. 3aKkoH pazbasiieHuss OcTBabaa.

39. CUIIbHBIC AJIEKTPOJIHTHI, UX AUCCOLUANNS. AKTUBHOCTh HOHOB.

40. Peakiiuu nmoHHOTO OOMEHa B pacTBOPAxX AJIEKTPOIUTOB. Y CIOBHA HEOOPATHUMOCTH PEAKIIHH.

41. DNeKTpoIMTHYECKass AUCCOUUanys Boabl. HeHTpaibHble, KUCIBIE U IEJIOYHBIE PACTBOPHI.

42. Bonoponusiii nokaszarens. Ilkana pH, merons! onpenenenus pH.

43. I'mpponus, ero KONMYECTBEHHBIE XapaKTEPUCTUKHA. 3aBHCHMOCTH THAPOIN3a OT KOHIICHTPAIUU M TeMIEPaTypsl pacTBoOpa.
44. I'uaponus coneit u ero BubI (Ha MpUMEpe YPaBHEHUH TMAPOIN3a COOTBETCTBYIOIIUX COJIEH).

45. JucniepcHbIe CUCTEMBI, MX KIacCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (ha3.

46. JlucniepcHBIE CHCTEMBI, X KITaCCH(UKAIMSA 110 CTENeHU TuciepcHOCTH. CBOOOMHO- M CBA3HOAWC-TIEPCHBIE CHCTEMBI.
47. YcToHYnBOCTh UCHEPCHBIX cHCTeM. DaKTOPhl CTAOMIM3AUH AUCTIEPCHBIX CUCTEM.

48. CopOrust 1 €€ BHIIBI.

49. Komnonnnsie pactBopsl. CTpoeHHE KOJJIOUTHOW MHIIEIUIHI.

50. Koarynsamus KOJUIOMIHEIX pPacTBOPOB M (haKTOPHI, €€ BBI3BIBAIOIIHE.

51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUI.

52. Peaxuyu oxucnenus. BaxHeime BOCCTaHOBUTEIH.

53. Peaxuun BoccraHoBneHus. BaxHelne OKUCIUTEIN.

54. OKHCIUTETLHO-BOCCTAHOBHUTENBHAS TBOMCTBEHHOCTD.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUAIBI U PsIl HANIPSDKEHUH METaIoB.

56. Kopposust meTanioB u ee BUIBL.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. [onsatue xumuueckoil naeHTuukanuu. KayecTBeHHbIE peakuuy Ha UOHBI.

59. CocraBieHHE ypaBHECHHH OKHACIUTEIEHO-BOCCTAHOBHTEIBHBIX PEAKIUi, Peakuuii HOHHOTO 0OMEHa, TUIPOJIH3a COJeH.

6.2. TeMbl NUCHMEHHBIX paboT

PacuetHo-Trpadudeckas pabota cTyIeHTOB 09HOH (GopMbI 00yUdeHNUS

PacuetHo-rpadudeckas pabora (PI'P) Ha Temy «Xumudeckue pacuets». Llensto BermonHenus PI'P sBiseTcs 3akperuieHre
TEOPETUUECKUX 3HAHUH, BBIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, HO3BOJISIOIMX OCBOUTD CIICIUAIBHBIC Pa3/ieiIbl
JUCITUTIIAHEL.

Bemonnsiercs PI'P cTyqeHTOM HHANBHIYAIBHO 110, PYKOBOJCTBOM IIPETIOABATENs BO BHEAY JUTOPHOE BPEMSI, CAMOCTOSTEIBHO.
Cpok caun 3aKOHYEHHOW paboThI Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBAaeTCs B 3a1aHKU. [locie mpoBepky 1 10pabOTKM YKa3aHHBIX
3amMevaHui, pabora 3ammiaercs. [Ipu monoxuTenbHO OLEHKE BBIOIHEHHOH CTYJEHTOM padoTe Ha THTYJIEHOM JINCTE PAaOOTHI
CTaBUTCA - "3a4TeHO".

6.3. ®oH/1 OLICHOYHBIX CPEICTB

B Teuenne cemectpa npoBosaTes 2 npomexyTounsix korTpoist (ITK1, ITK2), coctosmmx 13 BOIPOCOB U 3a1ad, 0 IPOHACHHOMY
TEOPETUYECKOMY MaTepualy JeKUUN U NPAKTUUECKUX 3aHATHI.

Mo puctmmniuHe Xumus GopMaMu TEKyIIEro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaa4 1o npeICcTaBICHHbIM BapuaHTaM 3a1aHuil.

TKS - Bemonnenue PI'P.

6.4. Hepeqem, BU/I0B OLICHOYHBIX CPEACTB

PacuerHo-rpaduueckas padora.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pekomenayemas qutepatrypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBo, ron
JI1.1 | JIyranckas U.A. Xumust: yaeOHOe TocoOue [ CTYICHTOB BCEX HANPABICHHH | Hosouepkacck: , 2013,
JI1.2 | CygBopos A. B., OO0mas XuMusi: y4eOHHK Cankr-IletepOypr: Xumusnar,
Huxonsckuii A. b. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264

7.1.2. JlonoiHUTEIbHAS JIUTEPATYpPa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI2.1 |Ilanamoga O.1O., Xumust: COOPHUK 3214 I CAMOCTOSITETIBHON PaboThI Hosouepkacck, 2018,
Jpososo3zosa T.1. CTY/ICHTOB [BCeX HAIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?

Action=Link FindDoc&id=23
6795&i1db=0




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

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

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

JI2.3 | Amapues A. U., Xumus : COOPHUK 3aa4 ¥ yIpaKHEHHUH: yueOHO-METOANYECKOe Hoocubupck:

KazakoBa A. A. rnocooue HoBocubupckuii
rOCYAapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.4 | HoBouepk. HHX.- XuMUS: METOJI. YKa3aHUs 10 U3Y4. Kypca H BBII. KOHTP. PabOTHI HoBouepkacck, 2022,
MEJTHOp. UH-T JUI CTYA. 3a04. (popMel 00yy. Hanpasi. "'uapomenuopanus”, http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; coct.: | "Crpoutenbctso”, "TIpupomnoo0ycTponcTBO U oNIMI/UserEntry?

0O.10. [Mlamamoga, Bosononb3oBanue", "TexHocepHas 6e30macHOCTh", Action=Link FindDoc&id=42
T.A. ApoBoBo30Ba "He¢rerazopoe gemno" 7806&idb=0
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeT"
7.2.1 MH(POPMALMOHHO-CIIPABOYHBIE U TIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHUCTEMEI
7.3 IlepeyeHb NPOrpaMMHOIO oGecneYeHH st
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo0nuien3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeitm»
733 Microsoft Teams IpenocraBnsercs GecruiaTHO
734 MS Office professional, CyOmumen3noHHbIi goroBop Ne502 ot 03.12.2020 . AO
«Cod1Jlaita Tpeita»
7.4 Tlepevyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3zer ganabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuoreka
7.4.2 basbr nanabix OO0 "Tpecc-Uupopm" (KoHCyapTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO Y JISA)
8.1 2313 CrnenmambHOE IOMENIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMI
CpeACTBaMH O0YYEHHs, CIy KaIllUMHU AT IPEeACTaBICHH HH()OPMAIIH OOJIBIION ay TUTOPHH:
Habop neMOoHCTpallmoHHOTO 000pyI0BaHUs (MTEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
., npoekrop Acerx113PH — 1mT., oskpan HacTeHHBIH — | WIT.; Y4eOHO-HAarIsAAHBIE TocoOms — 15
mrt.; PaGoune mecra ctyneHToB; Pabodee MecTo mpemomaBarens.
8.2 2321 CrnenuanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIUATIM3UPOBAHHON MEOENBI0 U TEXHIYECKIMU
CpencTBaMu 00yYeHHsI, CIy KaIllUMHU JJIsI IPeICTaBIeH s nH(opMaln ayautopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPESHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; Y4ueOHO-HANIAAHBIE TOCOOHS — 9 mmT.;
Hocka - 1 miT.; Paboumne mecra cTyaenToB; Pabodee mecto mpemnoaaBaress.
8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOENBIO0 M TEXHUUECKUMU CPEICTBAMU
00yYeHHS, CITyKAIIUMH JUTA TPEICTaBICHHS HH)OPMAIU 1 OCHAIICHO KOMITBIOTEPHOW TEXHUKOH C
BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTH «VHTepHeT» U 00eciedeHneM JOCTyIIa B SJICKTPOHHYIO
nH(popMannoHHO-00pa3zoBatenbHyto cpexry HUMU onckoit TAY: KommbroTeps! Mapok: Intel
Celeron 430 — 1 mir.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monurtop VS — 1 mrt.; MoHHUTOD
OPTIQUESTQ — 2 mit.; Mownwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;
Cronsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mt.; Temarnueckue IIaKaThl
—5mwr.; JHocka—1mr.; PaGoumne mecta cryaenToB; Pabouee MecTo mpenogaBaTes.
8.4 2102 CrienpanbHOE IOMEUICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEIbI0 M TEXHUYESCKUMU
CpencTBaMy 00YYEHHS, CIy KaIlluMH JJIsI IPEICTABICHI HHOOPMAIIH OOJBIION ay TUTOPHH:
Habop neMoHCcTparmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): 9KpaH - | WIT., mpoekTop - | mT., HeTOyK
- 1 mt.; Ammapat TBO — lmt.; Anmapat TB3 — 1 wt.; Ilinta snexkrpudeckas — 1 mr.; [lnura
HarpesatenbHas ES-HA3040 — 1 mr.; azoananuzarop ['XI1-3M — 1 wt.; Or"erymmrens — 1 mr.;
Benpo xonycrnoe — 1 mt.; JlabopaTopHas mocyna; PacTBopbI peakTHBOB, HEOOXOAMMBIX IS
BBIITOJTHEHHS JIAOOPATOPHBIX PaboT; AmnTedka ¢ MeguKaMeHTaMu — | mT.; Mebens naboparopHas;
Jocka MarHuTHO-MapkepHast - 1ir.; CynmibHbli mikag - 1mt.; Becsl Texnoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
IIperoAaBaTes.

9. METOIMYECKHE YKA3AHMUSA JJIAA OBYYAIOIIUXCS ITO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)




1. [Monoxenwne o Tekyuieir arrecranuu odydaromxces 8 HUMU ITAY (BBeaeHo B AeiicTBUe mpukazoM aupekropa Nell9 ot
14 urons 2015 1.). / HoBouepk. nmx.-menuop. uH-T Jlonckoit I'AY.-Dnekrpon. nan.- HoBouepkacck, 2015. - Pexxum goctymna:

http://www.ngma.su - 27.08.2016

2. XuMus : METOAWYIECKHE YKa3aHHS MO IOATOTOBKE K TEKyIIeMy KOHTPOJIO AJISI CTY/ACHTOB BCexX HarpasieHuit / HoBouepk. HHX.-
Mmenuop. uH-T JoHckoit 'AY ; coct. O.}0. [llanamosa. - HoBouepkacck, 2019.

2. JlpoBoBo3oBa, T.M. Xumus: 1ad. npakrukyM ajis ctyn. Bcex Hamnpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHubIHA ;

Hosouepk. unk.-menuop. uH-1 JloHckoit 'AY. - HoBouepkacck, 2018.

3. 6. MManmamosa, O.FO. Xumus: ¢6. 3amau uis cam. pabotsl ctyn. [Beex Hampasi.] / O. FO. llanamosa, T. Y. JIpoBoBo30Ba ;
Hosouepk. unx.-menuop. uH-T JloHnckoii 'AY. - HoBouepkacck, 2018.
4.3. XUMHS : METOIWYECKHEe yKa3aHWs IO MOATOTOBKE K TEKyIIeMy KOHTPOJIO JUIS CTYICHTOB BceX HampamiieHHH / HoBouepk.

uHXK.-Menuop. uH-T JJoHckoit 'AY ; coct. O.10. llanamosa. - HoBouepkacck, 2019.




